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1. MecTo nucuuminHbl B ctpykrype OI1

HucuummmHa «Metoapl MaTeMaTudeckod (u3uka» BKIIOYEHA B 4acTh, (HOPMHPYEMYIO
yY4aCTHMKaMH 00pa30BaTeNbHbIX OTHOIIEHUM (JUCLMIUIMHA IO BBIOOPY) pasnena «/lMCLUIIMHEL
(Moxynu)» ydeOHOro IuU1aHa 1o HarpasieHuto noarotoBku 44.03.05 Ilenarornueckoe odpazoBanue (¢
ABYMsI MPO(UIAMH MOATOTOBKM)». JlucuumianHa u3yyaercs B 5 cemecTpe U SBJISETCS OCHOBOM AJs
u3ydeHus: KypcoB «OCHOBBI TEOPETUYECKOH (QHU3UKN», «DIEKTPOpaAHOTeXHUKa». s OcBOeHHUSA
IUCLUIUIMHBL  «MeToJpl MaTeMaTH4ecKod (U3MKa» HCIOJAB3YIOTCS 3HAHMUSA, YMEHUS U BUJbI
NesITeNbHOCTH, C(HOPMUPOBAHHBIE B Ipollecce M3ydeHHUs nmpeameroB «OO0mas u 3KCIepruMEHTAIbHAS
®dusnkay, «MaremaTuka» Ha IpeIblIylIeM ypOBHE O0pa3oBaHMs, a TaKXKe CTyAEHTaMH B XOJe
M3yYeHHs] TUCHMIUIMH Kypca BBICIIEH MareMaTHkH. V3yueHne METOJ0B MaTeMaTHYeCKOW (M3MKU
MO3BOJISIET CO3JaTh YCJIOBHUS, HEOOXoauMble s (DOPMUPOBAHHUS Yy CTYIEHTOB COBPEMEHHOI'O
€CTECTBEHHOHAay4YHOI'0O MUPOBO33PECHMS U LIEIOCTHOW HAYYHOM KapTHHBI MUpPa, B KOTOPOW OPraHUYHO
COYETAIOTCS 3HAHMSI U3 pa3IMyHbIX 0OjacTell Hayku. SIApo copepikaHusl Kypca BKIIIOYAET HE TOJBKO
HEOOXOAUMBINA KOMILJIEKC 3HAHUHN U U/EH, HO U YHUBEPCAIbHBIE CIIOCOOBI TIO3HAHUS U MPAKTUYECKON
JESATEIIBHOCTH.

B kypce paccmarpuBaeTcsi MaTeMaTHYeCKOE OMMCaHne (PU3NIECKUX MPOIECCOB, YTO TTO3BOISIET
c(OpMHPOBATH Y CTYAECHTOB IIPEJICTABICHHE O TECHOM CBSI3U (PU3UKH U MAaTEMaTHKH.

2. Ils1aHupyemble pe3yJbTaThl 00y4eHHUsl 110 IMCIUIIIMHE

Komnerenmus NHankaTtopsl JOCTUKEHUS
IIK-7 CnocoGeH MaTeMaTHYeCKH KOPPEKTHO | 3HATh: 0a30Bble IPHUHIIUIBI  [TOCTAHOBKH
CTaBUTh €CTECTBCHHOHAY4YHbIC 33Ja4d U | €CTECTBEHHOHAYYHBIX 3aJa4 M KJIACCUYECKUX
KJIAaCCMYECKHE 3aJa4d MAaTeMaTHUKH, CTPOro | 3a7a4 MaTeMaTUKH, OIpEICICHUS OCHOBHBIX
J0Ka3aTh  yTBEpKJICHHUE, CHOPMYIHPOBATH | IOHATHH ¥  JIOKA3aTeNbCTBA TEOPEM IO
pe3yibTaT, YBUAEThb CIEACTBHUS IOJIYYEHHOTO | OCHOBHBIM pa3/ieslaM MaTeMAaTHUKU;
pe3yJibTaTta YMerhb: pearb OCHOBHBIE THIIBI
MaTeMaTHYECKHX 3ajad, JI0Ka3aTh
yTBEpKICHHE, CHOPMYIUPOBATh pe3yJIbTarT,
YBUJIETh €T0 CIEIACTBUS;
Baagern: MEPBUYHBIMHU HaBBIKAMH
NPUMEHEHHUsSI MaTEMAaTUYECKOro ammapara K
PELIEHUI0 KOHKPETHBIX 3a7a4 W3 Pa3IMYHbIX
obOnacteld  MPUKIAJAHONM  MaTeMaTUKH U
MH(OPMATHKH.

3. ConepxxaHue TUCHUNIUHBI

JJjieMeHThl BeKTOpHoro anaiusa. [lome. Bunel moneit. Tenzopsl. TeH30pHBIM XapakTep
¢u3nyeckux BeMWYMH. BekTopHBINA quddepeHnmanbabiil oneparop. I'paguenT, AMBEpreHIus, poTop.
Wuterpanbubie Teopembl. Juckpernsle mpeobpasoBanuss C, P, T. OOpatumble u HeoOpaTumble
MIPOLIECCHI.

MopeaupoBanue ¢u3nyeckux mnpoueccoB. [locraHoBka 3agaud O KoJeOAaHUM CTPYHBI.
[TocTtanoBka 3amaum o kKoseOaHusix memOpanbl. IlocTaHoBKa 3amad O KoJieOAHUAX CTEPIKHEH.
IToctanoBka 3amau TtemionpoBogHocTH. IlocranoBka 3amau  nuddys3un. IlocTaHoBka 3amay
ruapoauHamMuky. IloctanoBka 3anau 11 ypaBHeHu Makcgera. PacnpocTpanenue BOJIH B JUIMHHBIX
NEKTpUYECKUX TUHUAX. HadaapHble M TpaHUYHBIE YCIIOBUSI.

Kanacenpukanus nuddepeHuHaJIbHbIX YyPABHEHHH B YaCTHBIX IPOM3BOJAHBLIX BTOPOIo
nopsiaka. TUMbl ypaBHEHUH, MOTY4YEHHBIX MIPH MOCTAHOBKE 3a7a4 MaTeMaTudeckoi gpusuku. OOmmii
BUJl YpPaBHEHHUH B YAaCTHBIX IPOU3BOJHBIX. YPaBHEHHS JIITUNTHYECKOIrO, THIEpOOIMYECKOro, U
napabonuyeckoro TUNoB. [IpuBeneHre ypaBHeHUH K KAHOHUYECKOMY BUY.

YpaBHenusi MateMaTuueckoi ¢pu3uku.O01mMe MOCTAHOBKH 3a4a4 ISl YPAaBHEHUH B YaCTHBIX
npou3BoaHbIX. HawanbHble u  kpaeBble ycinoBus. KoppektHocTs 3agaun. CyluecTBOBaHUE H
€IMHCTBEHHOCTb PEILICHHUIA.



HNuterpan ®ypbe B [eHCTBUTENBLHOH M KOMILIEKCHOH ¢opme. VmnynbcHas ¢(yHKIuA
HNupaka. CrtyneHuarbie ¢GyHKIUM XeBucaima. JluHeitHeie omepatopsl. CoOCTBEeHHBIE (QYHKIIMHU M
COOCTBEHHBIC YHMCIIAa JIMHEHHBIX omeparopoB. CrenuanbHble (YHKIUA MaTEeMaTUYecKOH (HU3UKH.
Oynknuu  beccensi, momuHombl Jlekannpa. OpToroHajabHbIe CHUCTeMbl (QYHKIUNA. Psager 1o
oproroHanpHbIM cuctemam. PasenctBo IlapceBans. Pemenue HeoqHOpoAHBIX ypaBHEeHHN. DyHKIHUA
I'puna. KommyTaTopsl U aHTUKOMMYTATOpbl. CUHTYJISIpHBIE QYHKIIMM MaTeMaTH4eCKON (hU3UKH.

(Honxcno 6vimv npedcmasieno 8 eude aHHOMayuu, pazoeivl U membl KOMOpoU CO2NACYIOMCSL C
memamuyeckum niaHom, 0ovemom He boree I cmp.)

4. TeMaTH4YeCcKMIii MJIaH

Ne Paspnensl n Bcero @DOpMBI 3aHATHN
/1 TEMBI YacoB | JIEKIIMUA | MPAKTHYECKHUE | CAMOCTOSITEIbHAsS
3aHATHUS pabora
1 DJIEMEHTHI BEKTOPHOT'O aHaJIN3a 24 6 8 10
2 MopenupoBanue (busnyecKkux 28 12 6 10
IPOIIECCOB
3 | Knaccuduxkarus 20 4 6 10

i QepeHaIbHbBIX ypaBHEHUH B
YaCTHBIX  TNPOU3BOAHBIX  BTOPOTO

TOpsIIKa
4 | YpaBHeHUs MaTeMaTH4eCKOn 22 6 6 10
¢busuku. OOIIME MOCTAHOBKH 3a/1a4.
5 Huterpan Oypse B NeHCTBUTEIBHOMN 23 4 6 13
Y KOMIUIEKCHOH (opme
KoHnTpouib (7Kx3amen) 27 27
Hroro 144 32 32 53+27

5. Buasl o0pa3oBaTeibHOM AesiTeIbHOCTH !
3aHATHA JTEKIMOHHOIO THIIA
1. 3amaunm kypca «Meroabl MaremaTuueckod @usukn» I[long ¢u3nyecKux BETUYHH.
TenszopHble cBoiicTBa ¢u3uueckux BenuuuH. I[IpeoOpa3oBaHus (U3NYECKUX BEIUYHH
(nenpepbiBHBIE U AuckpeTHbIe). CTP—Teopema.
2. DneMeHThl BeKTOpHOro aHamu3a . JluddepeHnmanbHble XapakTEpPUCTHKH —TOJIEH.
Huddepennmanbuspiii oneparop Habna. 'paguenT, nuBeprexuus, poTop.

3. HHterpanpHble XapakTepUCTUKU mojel. Llupkynsanus, moTok BekTopHOro mois. Ces3b
TG depeHIMATBHBIX U UHTErPaIbHBIX XapaKTEPUCTHK NoJiel. VIHTerpaabHble TEOPEMBI.
[TocTaHoBKa 3a7jauu O KOJIEOAHUSAX CTPYHBI.

[TocranoBKa 3a/1a4uu 0 KOJIeOaHUSIX MEMOPAHBI.

[TocTanoBKa 3a7jauu 0 KOJIEOAHUSAX CTEPHKHEH.

[TocTaHoBKa 3a/1a4 TEIMJIOMPOBOJHOCTH.

[TocranoBka 3anau nuddysuu.

ITocTaHoBKa 33724 THAPOJUHAMUKH.

0. ITocTanoBka 3amay U1 ypaBHeHU MakcBea.

11. Inddepenunansuple ypaBHeHUs: MaTreMatnyeckoil pusuku. Tumnbl ypaBHeHuil. Pemenne
ypaBHEHMH (IIOCTAaHOBKA 3a/1a4M: HauyaJIbHbIC U TPAaHUYHBIE YCIIOBHS).

12. Knaccudukanusi TUHEHHBIX YpaBHEHHH C YaCTHBIMU TIPOWM3BOJHBIMH 2-TO TIOPSAKA C

JByMsI HE3aBUCUMBIMHU IIepeMEHHbIMU. [IprBeieHNEe K KAHOHUYECKOMY BUAY.

13. Cuctemsl opToroHanbHEIX QyHKIMH. CrenuanpHble QYHKIIMA MaTeMaTHIECKONW (PU3UKH.

Paznoxxenue pemieHnit o cucteMaMm OpTOrOHAIBHBIX (YHKIIUH.

HB©o©oo~No oA

! Coneprkanue 1aHHOTO pasjiena MOXKeET OBITh MPEJCTABIEHO B 3JEKTPOHHON HH(OPMAIMOHHO- 00pa3oBaTeNbHON cpesle
CwmonI'Y unu B oIryOJIMKOBAaHHOM y4€0HO-METOANYECKOM ITOCOOUH.




14. Pemienue AByMepHOTO runepooimnyeckoro 1upGepeHualbHOro ypaBHEHUs B MOJISIPHBIX
koopauHarax. @ynkiuu beccens. OproronanbHocTh QyHKIHMI beccens.

15. Pemienne TpexMepHOro TUNEPOOTUYSCKOTO YPaBHEHHSI B CPEPUUYCCKUX KOOpPIMHATAX.
[Tomunowmsl Jlexanapa. [Tpucoegunennsie mojMHoMbl Jlexanpa.

16. Pemenue mapabonudeckoro ypaBHenus. [locranoBka 3amaun. HauanbHble U TpaHUYHBIE
ycnoBusi. TemreparypHble BoJHBL. [IpOHMKHOBEHHE 3JIE€KTPOMArHUTHBIX KojeOaHui B
CpEeJBbl.

3aHATHS CEMUHAPCKOT0 THIIA

3aunsTue 1. DiieMeHTHI BEeKTOPHOro aHaau3a (4. 1)
3amaya 1. Beraucnuts gradR.

3angaua 2. Berancauts grado(R).

3anaua 3. Beruucouts grad 1/R.

3aoaua ons camocmosmenvHo2o peuieHus
Berauciuts grad(oy).

3aHsTHe 2. DJIeMeHTbl BEKTOPHOIr0 aHaIu3a (4. 2)
3anayva 1. [Tonyuurs BBIPAKCHUE grado B C(pepnqecxon CUCTEME KOOPINHAT.

3anaua 2. Beruucnuth grad(aR) rae d = const, a R- paanyc-BeKTOp.
3aoaua ons camocmosmenvbHo20 peuieHus
Haiitu divgrad ¢

3ansTue 3. DjieMeHTbI BEeKTOPHOT0 aHaau3a (4. 3)
3amaua 1. IlpowmmoctpupoBaTh MaTeMaTuyeckyro Teopemy Octporpaackoro-I'aycca Ha

npuMepe paauyca-Bekropa R. B kauecTBe oObeMa MHTErpUpOBaHUS B3sTh Iap paauyca R, a B
Ka4yecTBE 3aMKHYTOI MOBEPXHOCTH — C(HEepHUECKYIO0 TOBEPXHOCTh paamyca R.

3agauda 2. [loka3ars, 94To ﬁs (rotA)dS =0
3aoaua ons camocmosmenvHo20 peuieHus

- - —
[Tokazars, 4tO gﬁs BdS = 0, rne B - BeKTOp MHAYKIIMA MAarHATHOTO TTOJIS.

3ansTue 4. JiieMeHTbI BEeKTOPHOI0 aHaau3a (4. 4)
3anava 1. Ha ocHOBaHMM TEOpeEMBI OCTporpaI[cxoro-Faycca [I0Ka3aTh, 4TO div(rotA) =0.

. P Rd
3amaua 2. [loka3ats, 4yTO dlU— = Eﬁ( ) rIe P= P(R)

3adaua ona CaMOCI’)’lO}ZmeJZbHOZO peuieHus
BbraucianTs poTop paanyca-BeKTopa.

3ansaTue 5. HexoTopbie MeTOAbI pelliecHUs] yPABHEHUI MATEeMAaTHYeCKOi (PU3UKH.

. 2%u ou
3anaua 1. HaiiTu obmee pelenue ypaBHEHHS X2 3y0x + 2x % = 0.

3anaTne 6. Pemenue ypaBHeHHsI CBOOOAHBIX KOJIe0aHMIl CTPYHBbI, 3aKpeIUICHHOH HAa
KOHIIaX, METOI0M pa3JieJIecHUsl epeMeHHbIX.

1. o 0%u 5, 0%u 0.4)=0

3anaga HaI/ITI/I pEllIeHNEe ypaBHEHUS 6_2 = a®——3, Y/IOBJCTBOPSIONIEE YCIOBUAM u(0,t)=0,

u(l,t)=0; u(x,0)= f(X) (x 0) =0, rme f(x) = ——, npu 0=<x<1/2, f(x) = — + 2uy, npu 1/2<x<l.

3agava 2. CprHa, KOHIIbI KOTOpPOH 3aerHJIeHBI B Toukax x=0 u x=I, OTTHHYTa B HayaJbHbBIN
MOMEHT BPEMEHHM B TOYKE X=C M OTHyIIeHa 0e3 HadajdbHOH ckopoctu. Ompenmenuts U(X,t), ecnn
u(c,0)=h.

3amaua 3. CTpyHa, KOHIIBI KOTOPOH 3aKperuieHsl B Toykax X=-l1 u X=|, B HauanmpHBIE MOMEHT
BpPEMEHH UMeeT napaboimyeckyro popmy ¢ Bepmunoii B Touke U(0,0)=h, 3aTtem cTpyHa ormymieHa 6e3
HavanbHO# ckopocTu. Onpenenuts U(X,t).

3aoaua ons camocmoamenbHo20 peulenus

2u0x




. a%u 02u
Haiitu perieHne ypaBHEHUS — = 92 —> YHOBJICTBOPSIONICE YCIOBHAM u(0,t)=u(2,t)=0; rme

a 2
u(x,0) = isi 3nx 6u

> (x 0) = sinmx.

3ansaTue 7. PopmyJa lanambepa 1y BOJJHOBOI0 YPaBHEHHMSI.
3anava 1. Haiitu peiieHne BOJHOBOIO ypaBHEHUS AJIs 3aJaHHBIX HaYaJIbHBIX YCIOBUN

2%u 192 B
= u'u(x,O)=cosx,a—1:(x,0)=x—1.

otz 40x2’
Bamaua 2. bBeckoHeuHas cTpyHa UWMeeT B HadalubHeIi MoMeHT ¢Gopmy u(x,0) =
{1 —lx=1l,x € (02) Havanbnas Vv eHUE o%u 2 o%u H
: CKOpPOCTh PaBHA HYII0. YpaBHEHHE CTPYHbI — = 2 —. Haiitu
O,X e (0’2) P p y p pyH at2

dhopmy cTpynsl ipu =60 cek.
2%u  0%u ou  9%u
3agaua 3. JlBa (u3MuUECKUX Ipolecca ONMCHIBAIOTCA YpPaBHEHHUSIMHU ooz M 5T
COOTBETCTBEHHO. TOJIBKO B OJJHOM U3 HUX 00a HalpaBl€HUS X0/1a BPEMEHU paBHOIpaBHbI. B kakom?
Kak 310 oTpakaercs Ha noctaHoBke 3aaauu Komu a1 KaKa0ro U3 ypaBHEHUN?

3aoaua ons camocmosmenvbHo20 peuieHus
2

°u a
Pemuth ypaBHeHHE i 4;, eciu t>0, -0o<x<+oo, u U(X,0)=0, ﬁ (x,0) = {

1,x € (0,2)
0,x ¢ (0,2)

3ausitue 8. Pemenue JByMEPHOro rumepooIn4ecKoro ypaBueHus (ypaBHeHus KoJiedaHmii
NPSIMOYT0JIbHOM MeMOpaHbI)
o 1 9?2
3amava 1. Haiitu permieHre ypaBHEHUS (v_zﬁ —oa a—yz) u(x,y,t) =0 mus 3amaHHBIX
HavalbHbIX ®  rpanmuHbix  ycmoBuit:  U(0,0,t)=u(0,a,t)=u(b,0,t)=u(a,b,t)=0;  u(x,y,0)=0(X,y);

ou
E(xtyio) - 0

3anarue 9. Pemenne 3-x MEPHOT0 YpaBHCHHUSA runepﬁonuquKoro THIIA B JTC€KApPTOBLIX

KOOPAUHATAX
2
3anaua 1. HaiiTu pemienue ypaBHeHUs (v%:? — A) u(x,y,z,t) = 0 1s 3aJaHHBIX HAYAIbHBIX U
IPaHHUYHBIX ycnomﬁ- u(x,y,0,t)=u(x,0,z,t)=u(0,y,z,t)=u(x,b,z,t)=u(a,y,z,t)=u(x,y,0,t)=0;

u(x.y.z,0)= <P(Xy2) (6,20 =0

3ansitue 10. Pemmienne ypaBHeHuUs! TeMJIONPOBOAHOCTH MeToA0M Dyphe.

o a a2
3anmava 1. Haiitu perieHue ypaBHEHUS BUjIA a—u 2 u+F (x,t) ¢ KpaeBbIMH YCJIOBUSMHU
u(0,t)=u(l,t)=0 u HauanpHBIM ycioBreM U(X,0)=(X).
o ou 5 0%u _
3anmaua 2. Haiitu perieHue ypaBHEHHS — = a°-——, yAoBjeTBopstomee ycimousm: U(0,t)=0,

0 l/2 " "
x,0<x<
u(l,t)=0, t>0; u(x,0) = {l —x,1/2<x<lI

3a;laqa 3. Pemuth METOJOM pa3,Z[CJ'ICHI/ISI MNEPEMCHHBIX CICAYIOLIYIO 3ada4y AJId HCOAHOPOIAHOTO

YpaBHEHUS TEIIOMPOBOIHOCTH 3—? = a2 0% >+ 2x + 1, 0<x<I, t>0; u(0,t)=1, u(1,t)=2, u(x,0)=x+1.
3aoaua ons camocmosimenvHo2o pemeuuﬂ
2
Haiitn pemrenue ypaBHEHUS % = ZTLZL’ ymosnetBopsitoriero  yemosusim - U(0,1)=0, u(1,t)=0;

u(x,0)=u(1-x)

3ansaTue 11. YpaBHeHune TeI10NPOBOAHOCTH Al CTAMOHAPHOTIO CIy4Yasi.
%u | 9%u |, 9%u
3anava 1. Haiitu pemienue ypaBHeHUs — + — + — =

3adaua ons camocmosimenbho2o pewenuﬂ



Ucrnionb3ys  hopmymny HyaCCOHa HaliTh pewmeHne 3agaun  Komm s ypaBHEHHS

ou _ -3x242x
TEIUIONPOBOIHOCTH: — = 13 axZ’ult o=¢€

3ansrue 12. 3agaya {upuxJie 1Jis1 Kpyra.
62 32
3amaua 1. Pemmth ypaBHeHue Buaa 72 ﬁ + ra—: + a—(pl; = 0 npu ycnoBu, 4to Ul,=p = f(¢),

rae f(¢) — HenpepwiBHAS HyHKIHS.
3aoaua ons camocmosmenvHo2o peuieHus
Pemute 3amauy Jupuxie mist ypaBuenus Jlamnaca mist kpyra Au=0, 0<r<3,

Ulr—p = @* + 69 +1

3anstue 13. BoIHyXK/IeHHbIE KOJ1€0aHUsSI CTPYHBI.

2 2
3amava 1. Pemmth ypaBHeHHE BuUja ZTZ = aZZTZ+ F(x,t), tae u(x,0)=p(x), u(0,t)=u(l,t)=0;
B
% (x,0) = Y(x)

3(106[’{61 OJZ}Z CaAmMoCmoAmelbHO20 peuteHus
0%u 2 0%u
PemmTh MeTOIOM paBI[eJIeHI/ISI IIEPEMEHHBIX CIEAYIOLIEE YPABHEHHE: =a’——+2x+1 e

62
u(0,t)=1, u(1,t)=0, u(x,0)= 1x/| (x 0)=0

3ansTue 14. YpaBuenue Ilyaccona B koJblie.
3agaya 1. Pemmth METOIOM pa3feieHUs] MEPEMEHHBIX CICAYIONIYIO0 3aiady [Uls ypaBHEHHUS
[Tyaccona B kosbiie 0<a<p<b mpu m=1,2,3. Au(p,p)=2, u(a,e)=0, u u(b,p)=cos(me).

3anstue 15.IIpuBeaenne ypaBHeHHs1 K KAHOHHYECKOMY BHIY.
3aiaua 1. Onpenenuts Tun ypaBaeHuil. [IpuBecTH K KAHOHUYECKOMY BHUILY
0%u 0’u  0%*u Ju ou

+ 4 + +—+——x*y=0
ox2 ' “oxay oyz  ax oy 7
2 2
3anaua 2. Kakum OyieT KaHOHUYECKUN BUJT YPAaBHEHUS: X Z 1; 2 ZTLZ‘ = 0, x>0, y>0?

3aoaua ons camocmosmenvbHo20 peuieHus
2

o 0°u
Kakum Oyner kaHOHMYECKHM BUJT YPaBHEHHS: —— — 6

+10—+——3—=0
ax

dxdy oy

3ansitne 16. Pemenue JABYMEPHOro TruNepOOJIMYECKOr0 YpaBHeHHS B MOJAPHBIX
koopauHarax. ®ynkuun becceus.

3agaua 1. Pemmnth ypaBHeHHMe KoyieOaHUM Kpyrjaod MeMOpaHbl B TOJSPHBIX KOOpAMHATaX

19 . —-0-

(v_zﬁ_ﬂr (p)u(r, @, t) =0 1 3agaHHBIX HAYalbHBIX W rpaHuuHbiX ycnoBuit: U(R,e,t)=0;

U(R,(P,O) \V(r) 'U,(R <P; 0) - O

CamocrosiTesbHast padoTa

Texymas camocrosTenbHas paboTa CTyJeHTa HampaBieHa Ha YriayOleHue M 3aKperjieHHue
3HaHUI CTYJEHTOB, U Pa3BUTHE MpaKTHUECKUX yMeHHH. OHa 3akitodyaercss B paboTe ¢ UCTOUHHUKAMH,
MOUCKE U 0030pe JIUTEPATYPHI U SIEKTPOHHBIX HCTOYHUKOB, HH(POPMALIUH 110 33JaHHBIM TEMaM Kypca,
olepeXxarolieil caMoCTOSTENIbHOW pabdoTe, B H3yYEHHUH TEM, BBIHECEHHBIX Ha CaMOCTOSTEIBHYIO
popaboTKy, MOATOTOBKE K MPAKTUYECKUM JIAOOPATOPHBIM 3aHATHUSM.

CamocrosTenbHas BHeayUTOpHas paboTa CTYAEHTOB COCTOUT B:

. popaboTKe TEOPETHIESCKOTO MaTeprasia, COCTAaBJICHHH KOHCIIEKTAa IT0 TeMaM, BEIHECCHHBIM
Ha CaMOCTOSTEIbHOE U3YUCHUE;
. CaMOCTOATENILHON paboTe 1O MOArOTOBKE K KOHTPOJILHOM padoTe.

BOHpOCbI AJId CaMOCTOATCIIBHOT'O U3YUYCHUA:
Tema 1. D1eMeHTHI BEKTOPHOI'0 aHAJIN3A



1.ITonstue pusnueckoro nmosst. Buaer nmoneit. [Ipumepsr.
2.TeH3opHbIi XapakTep GU3NISCKUX BEITHUYHH.
3.BekropHsrii onepaTop HaOma. ['pagueHT u ero pusudeckuii cMoic. [IpumMepsi.
4.]Tuseprennus u ee pusnueckuii cmuici. [Ipumepsr.
5.Potop BekTOpHOTO MOJs U ero pusnueckuit cmpict. [Ipumepsr.
6.MuTterpanbuble XxapakTepucTuku mosueil. [lorok BexTopa. @usmueckuii cmpica. [Ipumepsr.
7.MlaTerpanbHble TEOPEMbI BEKTOPHOTO aHanu3a. [IpuMepsl HCIOIb30BaHus ATUX TEOPEM.
Tema 2. MoaenupoBanue Gu3nyecKux Npoueccos
1.Kakue mnpeanonoXeHus HCHOJIb3YIOTCA IpU MOAEIMPOBAHMU Ipolecca KojeOaHui
CTPYHBI?
2.Yto omnuceiBalOT (YHKIMM, BXOASIIME B HadalbHbIE YCIOBMS 3aJaud O KOJIeOaHMSX
CTPYHBI?
3.B yem otnmnuune ypaBHeHUs KojaeOaHUM CTPYHbI OT ypaBHEHMsI KosieOaHui MeMOpaHbl?
4.KakoB (hpn3n4ecKuii CMBICI U Pa3MEPHOCTh YHUCIOBOT'O MHOXKHTEJISI, BXOJISIIETO B BOIHOBOE
ypaBHeHue?
5.Kakue tunsl quddepeHnnanbHbIX YpaBHEHUH B YaCTHBIX MPOU3BOIHBIX MOKHO MOJYYHTh
IIpU MOJIEIIMPOBAHUU Tpoliecca KojaeOaHuit MeMOpaHbl?
6.B kakom crmyudae ypaBHEHHE KoJeOaHMI MeMOpaHBbl HPEACTaBIsIET CO0OW OJHOMEPHOE
BOJIHOBOE ypaBHEHUE?
7.Kak ctaButh rpanuyHoe ycnoBue npu r=0 B 3amaue o0 OCECUMMETPUYHBIX KOJIEOaHMAX
KpYryioil MemOpaHb1?
8.Kakum o0Opa3oM MOAENMPYIOTCS TOYEUHbIE BO3ICHCTBUS MpPU IOCTAHOBKE 3a1ay
MaTeMaTuyeckon pu3uku?
9.Kak omnpenenuTh KOJIMYECTBO YCIOBHHM (IpaHMYHBIX M HadajbHBIX), HEOOXOIUMOE s
OJIHO3HAYHOM Pa3peLIMMOCTH YpaBHEHUS B YaCTHBIX IPOU3BOHBIX?
10. Yem oTnim4aroTcsi ypaBHEHHUS TPOIOIBHBIX U TIONIEPEYHBIX KOJICOAHUHN CTEPKHS?
11. CxonbKO IpaHUYHBIX U HAYAJIBHBIX YCIOBHM HEOOXOAMMO JJIsl PA3peUIMMOCTH 3aJadu O
MPOJOJBHBIX KOJIEOAHUSIX CTEPKHS?
12. KakoBbl BapuaHTHl TPAaHUYHBIX YCJIOBUW TPH 3aJaHUM YIPYrodl CHIIBI Ha KOHIAX
CTEPKHS?
13. . CkoabKO TPaHUYHBIX YCIOBUI HEOOXOAMMO JJISi pa3pelIMMOCTH 3a7a4l O MOMEPEeYHbIX
KOJIEOAHUSAX CTEPHKHS?
14. TlpuBeauTe npuMepsl IPaHUYHBIX YCIOBHH B 3a7auax 00 u3rude crepxHs (6amku)?
15. Kakue ¢u3nueckue 3ak0HbI UCIOIB3YIOTCS MPHU MTOCTAHOBKE 3a7a4 TEMJIONPOBOJIHOCTH U
b dy3un?
16. Kak mocTaBUTh yCIOBHE TETIOBOM M30JISIIIMN HA TPAaHUIIE Tena?
17. Yro Takoe ycrnoBue U3Iy4eHHUs TeIuia 1o 3akoHy HeroToHa?
18. B xakom ciy4ae B 3371a4ax TETUIONPOBOJIHOCTH CTABATCS YCIOBUS CUTMBAHUS?
19. Kakue HensBecTHBIE (YHKIIMU TPEOYETCS ONPENENHUTh B 3a7a4aX THAPOANHAMHUKH?
20. Kakue ¢puzndeckue 3aK0HbI HCIIOJIB3YIOTCS ITPU MOCTAHOBKE 33]1a4 THAPOIUHAMUKH?
Tema 3. Knaccudukanus nuddepeHunajbHbIX ypAaBHEHHH B YACTHBIX IPOM3BOAHBIX
1. Ha uem ocHoBaHa kiaccupukanus auddepeHINanbHbIX YpPaBHEHHM B YaCTHBIX
IIPOU3BOJHBIX B CIIy4ae N- HE3aBUCUMBIX NIEPEMEHHBIX?
2. Kak mpoBoauTh KITacCH(PHKAINIO YPAaBHEHHUH C TepeMEHHBIMHU K0d(hUITeHTaMu?
3. IlpuBectn mpumep ypaBHEHMs, KOTOpOE NPUHAIIECKUT K PAa3HBIM TUIAM B Pa3HBIX
00JacTsIX U3MEHEHUS IEPEMEHHBIX.
4. Kak mpoBoautcs kinaccudukanus B ciaydae AUQQepeHInaIbHOro ypaBHEHHUS C JBYMs
MepEMEHHBIMU?
5. Yro Takoe XxapaKTepUCTUKH?
6. Kak nmpuBoauTh ypaBHEHHE BTOPOTO MOPSIKA K KAHOHUIECKOMY BHTY?
Tema 4. YpaBHenuss MaTeMaTu4eckoi pusuku. O01mme NnoCTAHOBKH 33124
1. KakoBsl yci10BUsl KOPPEKTHOHN TOCTAaHOBKY 3a/laud 0 AfaMapy.
2. TlocraHoBKa KakMX (PU3UUECKUX 3a]1a4 COJCPKHUT BOJTHOBBIC YPaBHEHHS?
3. TlocranoBka Kakux GU3HUECKHUX 3a7a4 COACPKUT ypaBHeHHE [Iyaccona?
4. TlocraHoBKa KakuX (PM3NYECKUX 3a/1a4 COJIEPKUT ypaBHeHHE [ epmromnbia?



©o~No O

12.
13.
14.

15.
16.

17.
18.
19.
20.

[TocraHoBKa KakuX (pU3MYECKUX 3a/1a4 COACPKUT ypaBHEeHHE Dypbe?

JaiiTe onpeneneHne peiieHust KpaeBoOM 3aiauu MpH rPaHUYHbBIX yclioBusx 1,2,3 pona.
Uto Takoe BHYTPEHHSIA U BHELIHSAS 3aa4n?

Urto Takoe ycioBue pazpemuMocty 3a1auu Heitmana?

KakoB pu3udeckuii CMBICI yCIIOBHS pa3pelIMMOCTH B 3a7a4aX TEIJIOMPOBOHOCTH?

. JlaiiTe onpezeneHne Ha4yaJIbHO-KPAeBOM 3a4a4M JUIsl ypaBHEHMsI IapadOIMYECKOro THIIA.
11.

Kakpe mpomeccsl COOTBETCTBYIOT HAYalbHO-KPAaeBbIM 3aJadaM JUld YpPaBHEHUMU
napaboJInyecKoro Tumna?

Uto Takoe yclI0BUS COIVIACOBAHUS TPAHUYHBIX U HAYaJIbHBIX YCIOBUM?

JaTb onpeneneHne Ha4aaIbHO-KPAaeBOU 3aauu JAJis ypaBHEHUS TUIIEPOOIMYECKOTO THIIA.
Kakue coorHoOmeHus HCIOJIB3YIOTCA IMIPU J0Ka3aTCIbCTBE CAWMHCTBCHHOCTHU pCIJ_IeHI/Iﬁ
KpaeBbIX U HauaJIbHO- KPaeBbIX 3a7a4 JJIsl ypaBHEHUN B YACTHBIX IPOU3BOAHBIX?

Kak uccnemyercst yCTOWYMBOCTb 3a/1a4 MAaTeMaTHIECKO (pu3nku?

Kakme mporeccbl COOTBETCTBYIOT HayallbHO-KpPaeBbIM 3a/JayaM JJis  ypaBHEHUU
runepooIn4ecKoro Tuna?

. Kak HaszeiBaetcs peuienue, ucnonb3dyemoe B meroze JJanambepa?

Kax mpumenuts meron [anambepa B ciaydae CTPYHBI C 3aKPETICHHBIM JIEBBIM KOHIIOM?

. Korna pemenue JlanambGepa M0OXHO UCHIOIB30BaTh AJIsl CTPYHBI KOHEUHBIX pa3MepoB?
KakxoBn1 OrpaHM4CHUsl Ha (1)yHKLII/II/I, OnpeaAcCAromnue HCOOAHOPOAHBIC HAYaJIbHBIC
yCIOBUS, ISl TOJTYYESHHSI KIIACCUYECKOTro pelieHus Metoom Janambepa?

Tema S. Unterpan ®@ypoe B 1eiiCTBUTEILHON U KOMILIEKCHOH (popme

1.
2.

RR©Ooo~N O~

12.
13.
14.
15.
16.
17.
18.
19.

20.
21.

0.
1.

Cdopmynuposats 3agauy Ltypma-JInysumis (1Ba BapuaHTa GOpMYIUPOBKH).

Jlatb omnpeneneHre cOOCTBEHHbBIX 3HaYEHUN M cOOCTBEHHBbIX (pyHKUuMi 3anaun Lltypma-
JInyBuis.

B uem pazmuune 3amaun 1I-JI u 3anaun Komm amst 0ObikHOBEHHBIX A depeHInanbHbIX
ypaBHEHUI?

Urto takoe psiasl Dypbe?

Yro Takoe HepaBeHCTBO beccens?

B uem 3akmrouaercss MUHUMH3UPYIOIIEEe CBOMCTBO K03 duiineHToB Oypbe?

KakoBrbl yci0BUs TEOpEeMBI pa3iokeHus: GyHKUIUH B psig Oypbe?

Ha xakoit npoueaype ocHoBaH MeTos1 Dypbe?

. Uro Takoe cnenuaibHble QyHKIH?

HazoBure cnenuanbHbie QyHKIUHU, CBSI3aHHBIE C ONEepalieil HHTErpupOBAHNUS.

HazoBute cnenuanpHble (yHKIMM, CBSI3aHHbIE C pemeHueM auddepeHuanIbHbIX
YPAaBHEHUM.

Kak mnpu pemenun ¢usnyeckoil 3amaud MOXHO NOIY4YMTh AupdepeHnnanbHoe
ypaBHenue beccens?

WHTerpanbHble  MPEACTaBICHUS KakMX (YHKIMH  HMCIONB3YIOTCS U BBIBOJAA
MHTETpaIbHbBIX MPEICTABICHUHN HIUIMHAPUIECKUX (YHKIUIT?

Kakue Buasl 3amau lltypma-JInyBuiis MOXHO IOCTaBUTH U1 ypaBHEHMs beccens c
napameTpom?

Kak mpu pemenun ¢usnyeckoil 3amaud MOXHO NOIY4YHTh AupdepeHnnanbHoe
ypaBHeHue Jlexanapa?

Kakne tunel ypaBHeHnid Jlexxanapa TmONMy4aroTcs TPU  Pa3iUYHBIX 3HAYECHMSX
apaMeTpoB?

Yro Takoe mpousBoasiias GyHKIUs Uit MoauHoMoB Jlexxanapa?

[Tepeuncnuth cBOICTBa MOIMHOMOB Jlexanapa?

Kakue coOTHOIIEHUS HCHOJB3YIOTCA MPU BBIBOAE PEKYPPEHTHBIX COOTHOIICHUN JUIsS
nosinHoMoB Jlexxanapa?

Urto Takoe npucoequHeHHOe ypaBHeHue Jlexxanapa?

[lpu pereHnu Kakux 3afad B PEIICHHMM MOTYT MOSBHUTHCS NMPUCOCAMHEHHBIC (PYHKIUH
Jlexanapa?



6. Kputepuu oneHuBaHUs Pe3yJbTATOB OCBOCHHS TUCHMILIMHBI (MOXYJISA)
6.1. OnleHOYHbBIE CPEACTBA M KPUTEPUU OLIEHMBAHMS /I TEKyIIel aTTecTaluu

KonTponbHas padora
1. Omnpenenuts Tun ypaBHeHus. lIpuBecTu kK KAHOHMYECKOMY BHUY.
Uyy + dllyy + Uy + U +uy, —x%y =0
2. Hcnonb3ys METOH paslelicHUus IIEPEMEHHBIX, HANTU pElIeHUe OJHOPOJHOIO BOJIHOBOIO
YPaBHEHHS Uy = AUy, 0<X<|, t>0 mpu cienylomKUX TIpaHUYHBIX M HAYAIbHBIX

. .3
yenosusx: U(0,t)=u(l,t)=0; u(x,0) = sm%x + sanx; u:(x,0) = 0.
3. PemuTh METOMOM pa3iAciCHHs IEPEMEHHBIX CICAYIONIYIO Ul  HEOAHOPOIHOIO

YPaBHEHHUS TEIUIONPOBOAHOCTH Uy = AUy, + 2x + 1, 0<x<l, t>0 npu crexyrommx
rpaHUYHBIX M HadaabHbIX yenmoBusax: U(0,1)=1, u(l,t)=2, u(x,0)=x+1.

Kputepun onneHnBaHusi KOHTPOJILHOI PadoThI:

CTyneHTy 3aCUMTHIBACTCS BHIMOJHEHHNE KOHTPOJIbHON pabOThI B Cllydae, €CJIM OH BBIMOJTHSIET
npaBmIbHO Ooubiie 50% 3aganuii TaHHOM PaboThl U MOXKET OOBSICHUTD XOJ] PEIICHUS YKa3aHHON
Mperno/iaBaTesieM 3a/1a4u.



6.2. OneHOYHbIE CPEACTBA U KPUTEPUHU OLCHUBAHUS JIJIsl IPOMEKYTOYHOM aTTeCTAIMU

1.

Bomnpocel Kk 3xk3aMeHy
[Tonstue pusnyeckoro mosst. Buapl moseit. [Ipumepsr.

2.BekropHsIii onieparop Habma. I'paguent u ero ¢puszndeckuid cMpicit. [I[pumepsi.

3. luBeprenuus u ee puznyeckuii cmbicit. [Ipumepsr.

4.PoTOp BEKTOPHOTO TOJIS U ero Gpusndeckuit cMpici. [Ipumepsr.

5. UHTerpanbHble XapakrepucTuku nosiel. Ilorok Bekropa. @usndeckuii cMbici. [Ipumepsi.
6. Llupkynsauust BeKTOpHOTo nosst. @usnueckuii cMpict. [Ipumepsr.

7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24,

25.
26.

217.
28.
29.

Marematuueckas Teopema Octporpaackoro-I'aycca.

Maremarnueckas teopema Ctokca.

[TocraHoBKa 3a/1a4u 0 KOJIEOAHUH CTPYHBI.

[TocranoBka 3aaun 0 KoseOaHUU MEMOpaHBbI.

[TocranoBKka 3a/1a4u O MPOAOIbHBIX KOJECOAHUAX CTEPIKHSL.

ITocTaHoBKa 3a/1a4M O MONIEPEUHBIX KOIEOAHUAX CTEPIKHS.

[TocTaHoBKa 3a/1a4 TEMJIONPOBOIHOCTH.

[TocranoBka 3anau quddysun.

ITocTanoBKa 3a1a4 r’UAPOAMHAMUKH.

BbiBo/1 ypaBHEHUS TUHAMUMKY U1€aJIbHON KUAKOCTH.

[TocTanoBka 3aga4 THAPOAMHAMUKH JIJIs1 HEC)KUMAEMOUN U COKMMAEMOM JKUJIKOCTH (Ta3a).
3agaua 0OTEeKaHuUs Teja CTAllMOHAPHBIM IOTOKOM HJ1€aJIbHOM HEC)KUMaeMOH JKUAKOCTH.
[TocTanoBka 3axau Uit ypaBHeHU MakcBesa.

PacnipocTpanenuie BOJIH B JUIMHHBIX JIEKTPUUECKUX JTUHUSX.

Knaccudukanusa nuddepeHnnaibHbIX YpaBHEHHH B YACTHBIX MMPOU3BOIHBIX BTOPOTO
MopsiaKa.

[IpuBeneHre MTMHENHBIX YPAaBHEHUHN C YaCTHBIMU IPOU3BOIHBIMU 2-T0 MOPSIIKA C ABYMSI
HE3aBHCUMbIMH IEPEMEHHBIMU K KAHOHUYECKOMY BH]LY.

Pemenue ypaBHeHus runepooandeckoro tuna MerogoM dypobe (kojaedaHue CTpyHbl).
[Ipumenenue oOLIero MHTErpaja ypaBHEHHs B YaCTHBIX MPOU3BOAHBIX. MeTos
Janambepa B 3a7aue 0 KoJeOaHUSIX HEOTPAHUYEHHON CTPYHBI.

Pemienue ypaBHeHUs KojeOaHMs IPSIMOYTOJILHON MEMOpaHHBI.

[onspHble, HUIUHAPUUYECKHE, U cheprueckue koopauHatel. Oneparop Jlamnaca B
MOJISIPHBIX, IWIMHIPUYECKUX U CHEPUIECKUX KOOPMHATAX.

Pemenue ypaBHeHus kosaeOanust kpyrioit MemOpansl. @ynkiuu beccens.

Pemenue ypaBHeHus napaboanueckoro tuna MetogoM Oypee.

Temnepatypubiil pexxum 3emitd. TerioBbIe BOJTHBI.

IIpumep 3K3aMeHAMOHHOTO OHIeTa

1. duBeprenmus u ee puzndeckuii cMbIci. [Ipumepsr.
2. Pemenne ypaBHeHUs rUnepOoIudeckoro tTuna meroaoM Oypre (koaedaHue CTpyHbI).
3. OnpeaenuTs TUI YpaBHEHUS U MPUBECTH €0 K KAHOHUYECKOMY BUIY

Uyy + 4y + Uy + U +uy, —x%y =0

3aBenyromiuii kadeapoit A.B. Tronaun

Kpurepun oneHuBaHus yPOBHSI OCBOCHHS JMCIUILIHHBI

ITonoXuTENpbHYIO OLIEHKY Ha HK3aMEHE II0JY4YaeT CTYAEHT, BBINOJIHUBIIMN KOHTPOJBHYIO

paborty.

Ha 5x3amene oneHKa «OTJIIMYHO» BBICTABISAECTCS CTYIAEHTY, KOTOPBI:

1) r1yOOKO M IPOYHO YCBOMJI MPOTPAaMMHBIN MaTepuall B MOJHOM 0ObeMe, HCUEpIIBIBAIOLIE,
IPaMOTHO M JIOTUYECKU CTPOMHO €ro M3JaraeT, 4eTKO (OPMYIHUPYET OCHOBHBIC MOHATHUS, IPUBOIUT
COOTBETCTBYIOLIUE IPUMEPBL;




2) yBEepeHHO NMPUMEHSET TEOPETUUECKHIE 3HAHUS K PEIICHUIO PAaKTUYECKUX 3a/1a4;

3) crmoco0eH K caMOCTOSITeILbHOMY TTOMOJTHEHUIO U OOHOBJICHUIO 3HAHUH;

O1eHKa «XOPOII0)» BHICTABISIETCS CTYACHTY, KOTOPBIIA:

1) TBepio YCBOWJ MPOTrpaMMHBIN MaTepuasl, TPaMOTHO M IO CYLIECTBY H3JIaraer ero 0e3
CYILECTBEHHBIX OLIMNOOK;

2) mpaBWIBHO MPUMEHSET TEOPETHUYECKHE MOJIOKEHUS NMPU PELICHUM KOHKPETHBIX 3a1ad, He
JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B MPOLIECCe PELICHHUs 3a/ay;

3) mo XOIy M3JIOKEHHs JOMycKaeT HEeOOJIbIINE HETOYHOCTH, HE HCKaXAIOUIHe COJCpKaHUs
OTBETA.

OrneHka «y/10BJIETBOPUTEIBLHO» BBICTABIISIETCS CTYACHTY, KOTOPBII HE COBCEM TBEPJIO BIAICET
IPOrpaMMHBIM MAaTE€pHajoM, 3HAaET OCHOBHBIE TEOPETUUYECKHE IIOJIOKEHHUS H3y4aeMoro Kypca,
o0nazaeT JOCTAaTOYHBIMH [UJISl TMPOJOJDKEHHS OOy4YeHHs] U MpelcTosAlleil npodeccuoHaNbHON
NesITeNbHOCTH, 3HaHUSAMH. [IpH OTBeTax JOMYyCKaeT MajJOCYIIECTBEHHBIE MMOTPEIIHOCTH, UCIBITHIBACT
3aTpyJHEHUS MPU PEIICHUH 3a/au.

OreHKa «HeY/A0BJIeTBOPUTEIbHO» BBICTABISACTCS CTYJICHTY, UMEIOIEMY Cephe3HBIC MPOOEIIBI
B 3HAHUM y4yeOHOro Marepualia, B YMEHUHU pellaTh 33/Ja4yd; €ro YPOBEHb 3HAHUI HEJAOCTaTOYEH s
JanpHeme yaeosl u Oyaymiei mpoecCHOHANBHOMN NesITETbHOCTH.

7. IlepeyeHb OCHOBHOM M 1ONIOJHUTEJIBHOH yueOHO JIUTEepaTyphl
7.1. OcHoBHAas JUTEepaTypa

1. Tlamun, B. B. Metoasl MmaTemaTrueckoi ¢pusnku. JISKIIMOHHBIN KypcC : ydeOHOe ocodue
s By30B / B. B. Ilanun, E. B. PagkeBuu. — 2-e uzn., uctnp. u gomn. — Mocksa :
WznarensctBo FOpaiit, 2021. — 222 ¢. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-
03589-6. — Tekcr : anexkrponnsiii // OOpa3oBatenbHas wiardopma Opait [cait]. —
URL: https://urait.ru/bcode/472356 (nata o6pamenus: 01.10.2021).

2. Edpemos, 10. C. Metoasl MmaremaTHueckoi (PU3MKU B MAKETE€ CUMBOJIBHOM MaTeMaTUKU
Maple : yue6roe ocobue mis By3os / HO. C. Edppemos, M. J1. [lerponasnoBckuii. — 2-¢
U311, ucrp. u gor. — Mocksa : U3parensctBo FOpaiit, 2021. — 302 ¢. — (Bricmiee
obpazoBanue). — ISBN 978-5-534-05278-7. — TekcT : 2neKTpOHHBIH //
O6pazoBarenbHas mwiatpopma FOpaiir [caiiT]. — URL: https://urait.ru/bcode/472898
(mara obpamenus: 01.10.2021).

7.2. lononHUTEIbHAS JIUTEPATypPa

1. Brnamumupos B.C. XXatukos B.M. YpaBHenus matemaruueckoit pusuxu. — M.,
®usmarnur, 2002, 400cTp.

2. IHanupo /I.A. KoHcnekT Jiekuuit mo MmareMaTuyeckum Metogam ¢usuku. Yacts 1
(YpaBHEHUs B UaCTHBIX MPOU3BOJIHBIX. CrieruanbHble PYHKIUH. ACUMIITOTHKH).
Hosocubupck: HI'Y, 2004

3. [Hamupo /I.A. KoHcriekT JIeKnuit 1o MareMaTudeckKiuM MeTogam (pusukn. Yactp 2
(ITpeacraBnenus rpymnm u ux npumeHenue B pusuke. @yuknuu ['puna). HoBocubupcek:
HI'Y, 2004

4. Tlonsauu A.Jl., 3aitnes B.®., XKXypos A.W. MeTop! penieHnst HETMHEHHBIX YpaBHEHUN
MaTeMaTHueckoi pusuku n mexanuku. M.: @usmarnut, 2005.

5. 3axapos E.B., Imurpuesa U.B., Opnuk C.1. YpaBHeHus: MareMaTndeckoi Gu3uku M:.

Axanemus, 2010.

JleBun B. Mertonabr maremarndeckoit ¢usku.1960.

MuotopkeeB . B. COopHUK 33124 10 MeToAaM MareMaThueckon ¢puzuku.1975.

Hecuc A. Metoasl MaTemaTiueckoi ¢pusuku.1975.
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7.3.1lepeyennb pecypcoB HHGOPMAUMOHHO-TEJIEKOMMYHHUKANIMOHHOI ceTH « UHTEepHET»
1. https://www.lektorium.tv/lecture/15260 - nekiuu mo Kypcy

2. https://teach-in.ru/course/mathematical-physics-bogolubov/about - onmaiin-kypc

8. MarepuajibHO-TeXHUYECKOE o0ecriedeHmne
Jl1st mpoBeieHNs TIEKIIMOHHBIX 3aHATUHA HEOOXOMMBI:
1. AynuTopus ¢ 10CKOM.
2. Tlpoekrop.
J1yis TpoBeIeHUS! TPAKTUYECKUX 3aHATHI HEOOXOTUMBI:
1. Ayautopus ¢ JOCKOM.

9.IlporpammHoe o0ecrieyeHue
He ucnonb3yercs.


https://www.lektorium.tv/lecture/15260
https://teach-in.ru/course/mathematical-physics-bogolubov/about

