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Pabouyas mporpamma AMCHUIUIMHBI (MOIYIIs) pa3padoTaHa B COOTBETCTBUHU C CAMOCTOSITEIILHO YCTAHOBIICH-
HeiM MI'Y o6pazoBatenbubiM ctanaaptroM (OC MI'Y) mist peanu3yeMbIX OCHOBHBIX MPOQPECCHOHATBHBIX
00pa30BaTeNIbHBIX MPOTPaMM BbBICHIETO 00pazoBaHus 1o cnenuanbHOCTH 03.05.02 «DyHnameHTanbHAsS U
npukinaaHas pusuka», yrBepkaeHHbIM npukazoM MI'Y ot 29 nexabps 2018 roma Ne 1780 (B pemakuuu
npukaza MI'Y ot 10 utons 2021 roga Ne 609, ot 7 oktsi6ps 2021 roga Ne 1048, ot 21 nexabps 2021 rona
Ne 1404), npukazamu 06 yreepxkaeaun u3menenuii B OC MI'Y ot 29 mas 2023 roga Ne700, ot 29 mas 2023
rojgaNe 702, ot 29 masg 2023 roga Ne 703

I'ox (roner) mpuema Ha oOyuenue: ¢ 2020

Kype - 3
cemecmpur 5
sauemnsix eounuy — 5
axademuveckux vacos - 108, 6 m.y
aexyuit — 34 vaca

npakmuveckux sansamuit — 34 vaca

DopMa NPOMEXCYMoOuNoi ammecmayui;

IKIaAMeN 6 5 cemecmpe



1. Mecto aucuuniaunbl (moayJsi) B crpykrype OIIOII BO.

JucuumminHa «MeToIbl MaTeMaTHIeCKOr (PU3UKI» BXOIUT B OJOK 0a30BBIX NUCIUIUIHH. Bripaba-
TBIBACT Yy CTYJCHTOB HABBIKM MAaTEMaTHUECKOTO MOJCTUPOBAHUS (DU3MUCCKUX SBICHHUHN, TEXHUUYECKUX
YCTPOMCTB U MPHUPOIHBIX MPOIECCOB U PEIICHUS AaHATUTHYCCKUMH M YHCICHHBIMUA METOaMH, TTOTyJar0-
IIUXCS TIPH OTOM MaTeMaTHueckux 3aaad. OHa COCTaBIIICT MATEMAaTHUYECKYI0 OCHOBY JAMCITUIUINH TaKUX
JTMCIMIUIAH, KaK dJCKTPOJMHAMIKA, THIPOJMHAMUKA, aTOMHas (u3KKa, PU3UKa sapa U YacCTHII, acTPO-
¢bu3mKa, MO3BOJIAET CTYIEHTaM padOTaTh CO CIIEIUATBHOMN JIUTEPATyPOH.

2. Bxoanble TpeOGOBaHMs IS OCBOEHUS IUCUHUIIMHBI (MOIYJIs1), MPeIBAPUTEIbHBIE YCJI0BUSI
(ecs1u ecThb).

VYcermennoe 0oCBOeHUE JUCIUININH 110 BEICIIIEN MaTEMAaTHKE.

3. Pe3yJ’leaTbI oﬁyqe}mﬂ o JMCHMIIJINHE (MOJIy.]'llO), COOTHECCHHbIC C TpeﬁyeMI)IMl/l KOMIIC-
TCHIHUSAMHA BBINTYCKHUKOB.

[Tnanupyemsble pe3ynbTaThl 00ydeHHsI 10 AUCHUIIIIMHE (MOJIYIIIO):
3HaTh:
- KIacCH(DHKAITMFO KBA3WTMHEHHBIX YPAaBHEHHIA B YaCTHBIX TPOM3BO/THBIX BTOPOTO TIOPSI/IKA, X KAHOHIYECKUNA BUTT,
- METO/I paCIpOCTPAHSIONIMXCS BOJH MPH PEIICHUH BOJIHOBOTO YpaBHEHHS,
- hopmyiy JlamamOepa,
- METOJ pa3/iesIeHUs] IEPEMEHHBIX MPU PEIIeHUH 3a/1a4 B OTPaHUYEHHON 001acTu;
- IPUHIUI MaKCUMyMa ¥ MPUHIUI MUHUMYMa JUIsl ypaBHEHHH Jlamniaca v TerionpoBoHOCTY;
- hopmynel ['puna, pyrkuuro ['puna mis ypaBuenus Jlamaca;
- HOTEHIIAI IBOMHOTO CI0S;
- 00BbEMHBII OTEHITHAIL.

YMers:

- KJ1accu(UUIMpPOBaTh KBa3WJIMHEWHbBIE YPAaBHEHHUS B YACTHBIX IIPOU3BOIHBIX BTOPOTO MOPSIKA;

- pemiath 3anauy Komm Ha 6ecCKOHEYHON MPSIMOM /1711 BOJIHOBOTO YPaBHEHUS,

- TPUMEHSTH METOJI PA3/IEIIeHHsI [IEPEMEHHBIX IPH PEITICHUM 3a1a4K HA OTPE3KE, B IPSIMOYTOJTHHHIKE U KPYTE;

- HCIIOJIb30BaTh UHTETpajbHbIe MpeoOpa3oBaHus MPHU PEIICHUN YPaBHEHUS TEIUIOMPOBOJHOCTH Ha
OCCKOHEYHOM MPSMOH;

- HaxoauTh (QyHKUHIO ['puHA METOJOM 3JIEKTPOCTATUYECKUX M300paKeHH U C MOMOIIBI0 KOH-
(hOpMHBIX N300pAKCHHUIA,

- IPUMEHSITH MOTEHIMAJ JBOWHOTO CJIOS MPH PELICHUH KPaeBbIX 3aay Jyisl ypaBHeHus Jlamaca.

Bnaners:

- METOJIOM PACIPOCTPAHSIOIIMNXCS BOJIH IIPU PELLIEHUH BOJTHOBOIO YPaBHECHUS;

- METOJIOM IIPOJIOJDKEHUSI IIPU PEILICHUH 33/1a4d Ha MOJIYIIPSIMOM;

- METOJIOM pPa3/ieIeHHs IEPEMEHHBIX MPHU PEIICHUH 33/1a4U B OTPaHMYEHHON 00J1acTH;

- HaBbIKaMH pewenus 3anauu Ltypma-JInyBusis s ypasHenus Jlanaca;

- CTMIOCOOHOCTHIO MMPUMEHATH METO KOH(POPMHBIX OTOOpaXKEHU 7151 HaxoKaeHus ¢-1uu ['puHa;
- anmapaToM CHEIHAIbHBIX ()YHKITHH.

Mmets onbIT:

- IPUMCHCHUA METOJA Pa3ACJICHUA ICPCMECHHBIX U allllapaTa CIICHUAJIbHBIX (I)yHKI_II/Iﬁ Ipu peuIc-
HHH 3a4a4 B OFpaHquHHOﬁ o0macTu.

4. ®opmar 00y4eHHs — KOHTaKTHBIM.



5. O0beM aUCHUIIMHBI (MOAYJISAA) COCTABISIET S 3. €., B ToM unciie 108 akageMuyeckux 4acos,
OTBEJICHHBIX HAa KOHTAKTHYIO paboTy 0Oyuaromuxcs ¢ mpenogaBaTesieM (ayIuToOpHas Harpy3Ka), /2 aka-
JEeMUYECKHUX Yaca Ha CAaMOCTOSTEIIbHYIO Pa00Ty 00yUarOmUXCS.

6. Coaep:kanue AUCUMILUIMHBI (MOAYJIsI), CTPYKTYPHPOBaHHOE MO TemMaM (pa3jiesiaM) ¢ yKa-
3aHHEM OTBEJEeHHOI0 HA HUX KOJMYECTBA aKaJeMHUYeCKHUX YACOB 1 BH/IbI YUeOHBIX 3aHATHIA .

6.1. CTpykTypa IMCHMIJIMHBI (MOAYJIs1) MO0 TeMaM (pa3jieaM) ¢ yKa3aHHEeM OTBe/leH-
HOT'0 HA HUX KOJIMYECTBA aKaIeMHUYeCKUX YaCOB M BU/bI Y4eOHbIX 3aHATHIA.

HaumeHoBanme HomuHajbHbIe TPYA03aTPAThl 00Y4YaK0IIET0CsH .
pa3aesioB U TeM KourakTHas pabdora CamocrosiTeJibHAs pa- " g
AUCHHUILINHBI (pabota BO B3anMo- 0oTa o0yuaroerocs, 51 >
(MoayJisn), JNefCTBUU C Mpenoaa- aKajgeMH4YecKHe ? E
BaTejem) 4ackl = é ©
®dopma npome- Bujabl KOHTAKTHOM 5 = = E
’KYTOYHOM aTTe- | pabdoThbl, akajgeMuye- E : g 3
CTAllUM 1Mo AUC- CKH€ 9aChl = 5 E 5
uumnjanHe (Moay- L % i 2 E
J10) 5 E g 2 § -
= o = g * o g
= 8% = 2, g 5 <
SES| =EE 2 2
2E | &t g
Sl
Brenenwue. Ilpen- | Kon- Pemenne 12 24 -
MET MaTeMaThue- | CyabTa- | 3am1ad, 6
CKOM (pu3UKH. 110707 84)
OOmwmit BUA ypas-
HEHUS B
YaCTHBIX ITPOU3-
BOJIHBIX, JINHEH-
HbIE ¥ KBa3WJIU-
HEWHbIE ypaBHe-
HUS.
CrneuuansHble Kou- Pemenune 11 23 -
GbyHKIMM mMatema- | CylabTa- | 3ajad, 6
TUYECKOH (PU3NKH 190705 00)
Knaccudukarus Kou- Pemenune 11 23 -

muddepeHuuans- | cyabTa- | 3a7ad, 6
HBIX ypaBHEHUH B | 1[UU,6
YACTHBIX MTPOU3-

BOJHBIX

BTOPOTO MOPSAKA.

duznueckue 3a- Kon- Pemenne 11 23 KoHTposbHas
Jauul, IPUBOIS- cynbTa- | 3a1ad, 6 pabota

e k nudpdepen- | nuu,6
[[UATBHBIM ypaB-
HEHUSM

BTOPOTO MOPSKA.
Hauanbsno-
KpaeBas 3ajaja.
Meton pasnene- Kon- Pemenue 11 23 -




HUS IEPEMEHHBIX | CyabTa- | 3ajad, 6

(meTon Dypre). uuu,6

OOmias cxema me-

TOJIA.

Kpaessbie 3a1aun Kon- Pemenue 11 23 -

JUTsl ypaBHEHUSI cynpTa- | 3amad, 6

Jlamnaca. Hu,6

VYpasuenue napa- | Kon- Pemenue 11 23 -
00JIMYEeCKOTO TH- | CyJbTa- | 3amad, 6

mna. LUH,6

VYpaBHeHue ru- Kon- Pemenue 11 23 KoHnTpoabHast
epOOINIECKOTO cynpTa- | 3amad, 6 paborta

THIIA. 11N, 6

Kpaessbie 3a1aun Kon- Pemenue 11 23 -

JUTsl ypaBHEHUSI cynpTa- | 3amad, 6

I'ensMmrossla. 11N, 6

pyrue Bugel ca- | - - - - -
MOCTOSITEIBHOU

paboTsl (pu

HaJIMYUK): HAIIpU-

Mep,

KypcoBas paboTa,

TBOpYecKas pado-

Ta (3cce)

54 54 100 208
[TpomexxyTounast 8 8
aTTecTaIus (9K3a-
MeH)
Hroro 216
6.2. Conep:xkanue pa3jieyoB (TeM) THCHMIIMHBI.

No /i ‘ HanmenoBanue pa3nennos (TeM) AUCIUILUIAHBI | ConeprkaHue pa3aesioB (TeM) TUCIHUIUINH
Jlexknuu

1. Tema 1. Beenenvie. [ Ipemver maremaniieckoit vk O6-

IIMIA BUJ] YpaBHEHHS B YACTHBIX POU3BOIHBIX,
JMHEIHbIC ¥ KBa3UJIMHEHHbIC YPaBHEHMUSI.

2. Tema 2. Crneuunanbpible (GYHKIUA MaTeMaTHYeCKON

bu3uKH.

1) 3agaua Ha COOCTBEHHBIE 3HAUEHUS IS
omneparopa Jlamiaca B OCHOBHBIX 00JaCTAX.
2) VpaBHeHHe cienuanbHbIX QyHKIui. [To-
BEJICHHE €T0 PEIIeHUH B 0COOBIX TOYKAX. 3)
[unusapuyeckue QyHKIUHU. YpaBHEHHE
beccensa. O@ynkuun beccend. Oynkuun Xan-
kenst. @ynkius Helimana. OG1ee pemienue
ypaBHeHus beccens. AcuMnroTuueckoe no-
BeJIeHUE MINHApUYeckux GpyHKiui. [u-
JUHJpUYecKre (YHKIIUU YUCTO MHUMOTO
aprymenTa. 4) Kitaccuueckue opToroHainb-
HbIe IOJMHOMEI. [luddepenunansHoe ypas-
HeHue. Popmyia Ponpura. [Iponssoasamas
¢ynkius. [Tomunoms! Jlexxanapa. [Ipuco-




enuHeHHbIe pyHkuuu Jlexanapa. [TommHo-
mbl Jlareppa. [TomaoMer Dpmura. 5) Che-
puueckue pynkuuu. 6) [Ipocreiimue 3axayun
Juist ypasHeHus Lpenunrepa.

Tema 3.

Krnaccudukanus muddepeHaabHbIX ypas-
HEHHIA B YaCTHBIX TPOU3BOIHBIX BTOPOTO
HopsIAKA.

Tema 4.

duznueckue 3a/1a4u, TPUBOISAIINE K A ]-
(depeHLnanbHbIM ypaBHEHUSIM BTOPOTO I10-
panka. HauanpHO-Kpaesas 3aaaya.

BeiBon  ypaBHeHW# KoJieOaHWI  CTPYHBI,
IPOJOJIBHBIX KOJeOaHUM CTEepKHS, BOJIHOBO-
r0 YpaBHEHHs B aKyCTHKE, YPaBHEHUS TeIl-
JONPOBOJHOCTH U JUGY3UH, ypaBHEHHUS
Jlanmaca U1  NOTEHUMANBHBIX TEYEHUH
JKAJKOCTH U B 3JIEKTpocTaTuke. MartemaTtu-
yeckas MOCTAHOBKA HAYaJbHO-KPAE€BBIX 3a-
Jad.

Tema 5.

MeTton pa3neneHus mepeMeHHbIX (METOT
Dypbe).

O6mras cxema metona. [IpoctpancTso Lo.
3aMKHYTBIE U MOJIHbIE CUCTEMBI (DYHKITHI.

Tema 6.

KpaeBrbie 3agaun nisa ypaBHenus Jlamnaca.
INapmonnueckne ynkumn. OyHAaAMEHTAD-
HOoe pemnieHue ypaBHeHusa Jlammaca. @opmy-
abl ['puna. OCHOBHBIE CBOMCTBA rapMOHUYE-
ckux ¢yHKuMi (Teopema ['aycca, Teopema o
cpenneM, OeckoHewHas auddepeHnupye-
MOCTb, HpPHUHLHUI MakcumMyma). Teopembl
€MHCTBEHHOCTH JJIi BHYTPEHHUX U BHEIII-
HUX KpaeBbIX 3ajad JJsi ypaBHeHus Jlaruia-
ca. [Ilonarue 0000IIEHHOTO  pEIICHHMS.
Oyukiusa ['puna s oneparopa Jlamnaca.
["apmoHMueckrue MOTEHIHANBl: OObBEMHBIN
MOTEHIIUAaJ, TIOBEPXHOCTHBIE U Jorapudmu-
yeckre mnoTeHuuanbl. CBOWCTBA MOTEHIIMA-
JIOB MPOCTOTO M JIBOMHOTO cios. Merona vH-
TerpajibHbIX YPaBHEHUU I PEIICHUS BHYT-
PEHHHMX M BHEIIHMX KpaeBbIX 3amau. Cyie-
CTBOBAaHUE pEIICHUI OCHOBHBIX KPAaEBBIX
3a/a4 Uil ypaBHeHus Jlamaca.

Tema 7.

YpaBHeHHe MapaboINdecKoro TUIA.
BuyTpeHHHE HaYaJIbHO-KpAeBbIE 3a1a4U.
ITpunuun MakcumyMma. Teopemsl euH-
CTBEHHOCTHU. TeopeMa CylecTBOBaHUs Ul
OJHOMEPHOTO Ciy4as. Y paBHEHHUE TEIUIO-
IPOBOJTHOCTH Ha OECKOHEYHO! MPSMOii U B
HEOTPaHUYEHHOM IIpOocTpaHCTBe. Teopema
€IMHCTBEHHOCTHU. TeopeMa CylecTBOBaHUS.
dyHnaMmeHTanbHOE perene. OyHkuus uc-
TOYHHMKA. Y PaBHEHUE TEIJIONPOBOAHOCTH HA
10JIyOeCKOHEUHO npsiMoit. MeToa mpoao-
keHus. Oyukuusa ['puna. HeonHopoaueie
TPaHUYHbIC YCIOBHUSL.




Tema 8.

YpaBHeHHe rUNepO0INIECcKOTO TUTIA.
BuyTpeHHne HauanbHO-KpaeBbIe 3aauu.
TeopeMbl eqMHCTBEHHOCTH. Teopema cyiie-
CTBOBAHHUS B OJHOMEPHOM Clly4yae. Y paBHe-
HUE KoeOaHui Ha OECKOHEYHOH MPSIMOH.
Merton pacripocTpaHstomuxcst BoyiH. Pop-
myna Jlanambepa. YpaBHeHUE KoJIeOaHMI HA
MoJIyOeCKOHEUHOM npsiMoid. MeTo 1 1ipo10:1-
JKeHUsl. MeTo1 MHTETpaTbHBIX MTPeoOpaso-
BaHuii @ypee. 3anava Kowm ans ypaBHeHuUs
KoJiebanuil B mpoctpanctee. @opmyna
Ilyaccona.

Tema 9.

Kpaesblie 3amaun s ypaBuenus [ enpm-
roJibIIa.

3amaua typma-JInyBusis s onepaTopa
Jlanmaca. CBo#icTBa COOCTBEHHBIX 3HAUCHUM
1 coOCTBEeHHBIX pyHKIMH. COOCTBEHHbIE
¢dbynkmu onepatopa Jlarmaca st mpo-
CTEHIMX KaHOHMYECKUX oOnacteit. Dynma-
MEHTAJIbHBIE PEIICHHUS JUTS YPaBHCHUS
['enbmrombia. Teopembl €TMHCTBEHHOCTH
JUTsl ypaBHEHUsI [ eTbMroJibIia B OTpaHuYeH-
HOH oOacTy. 3amayn BO BHEIIHEH 00IaCTH.
[TocTanoBKa ycii0BHil HA OECKOHEUYHOCTH.
Ycnosus nznydenusi 3oMMmepdenna.

CemuHapbl

1.

3auaTus 1-4.

CnenunanpHbie  (QYHKIIMA MaTeMaTHYECKOM
bu3uKH.

3ansarue 5.

[IpuBenenre ypaBHEHUS C ABYMs HE3aBUCH-
MBIMHU TIEPEMEHHBIMH K KAHOHIYECKOMY BHITY.
OO0111251 CXeMa METO 1A PasIIeyIeHHS TISPEMEHHBIX [T
OJTHOPOTHOTO YPABHEHHSL

3ausaTue 6.

KoHntpospHast paboTa mo Temam 2-5.

3ansarue 7-11.

KpaeBLIe 3alavuu Uil YpaBHCHUS Jlamnaca.

3ansarue 12.

KoHntposbpHas paboTa mo teme 6.

3ansaTusa 13-16.

YpaBHeHHe r[apa60n1/mec1<0ro THIIA.

Sausatue 17.

KonTtponsHas padora no Teme 7.

3anaTusa 18-21.

YpaBHeHI/Ie l"I/IHep6OJ'II/ILIeCKOFO THUIIA.

SausaTue 22.

KonTtponsHas padora no Teme 8.

10.

3ansarue 23-26.

KpaeBHe 3alavu Uil YpaBHCHUA I'enbm-
ToJibla.

11.

3ausarue 27.

KonrtponsHas padora no Teme 9.

7. ®oua oueHouHbIx cpeacTB (POC) st oneHUBAHHUS Pe3yJabTATOB 00YUeHHS IO TUCIH-
IUIHHe (MOAYJII0).




7.1. TunoBble KOHTPOJIbHbIE 32JAHUS UM MHbIE MAaTEePHUAJIbI JIA POBEICHUS TEKY-

Iero KOHTPOJIA yCIIeBaeMOCTH.

OneHouHbIE CPEACTBA ISl TEKYILIET0 KOHTPOJISl yCIIEBAEMOCTH:

- Ha KOHTPOJILHOU paboTe AaéTcs MATh 3a1a4, OICHKA paBHA YUCIY PEIIEHHBIX 3a]1a4: «OTIUIHO
- 3a 5 3a71a4, «XOpoIIo» - 3a 4, «yIOBJIETBOPUTEIBHO» - 3a 3, «HEYAOBIETBOPUTEIBHO» - KOTJa YHCIO
PELIEHHBIX 3a7a4 MEHee TPEX.

dopma MpoMeKyTOUHON aTTeCTalluy — YCTHBIN dKk3ameH (5 cemectp). 1o pesynbraram ycTHOTO

9K3aMEHa yJal[uiCs MOJy4YaeT OLEHKY «OTIIMYHOY», «XOPOILIOY, «YJOBIETBOPUTEIBHO» WM «HE-

YAOBIIETBOPUTEIBHOY.

3amauu 1o Kypcy «MeToJibl MaTeMaTHYeCKON (DU3UKI»:

1 u, = azuxx, Xe(O, 7r), te(0,+oo)
u(x,0)=x, u(x0)=1 u O1t)=0, u(zrt)=0

4 & 1
0 D=t+ 7253 % cos(2k +1)xcos(2k +1)at
TBET u(x,t)=t+ 2 Bk 1) cos(2k +1)x cos(2k +1)a
2. u, =a’u, —oco<x<+40, t>0

u(x,0) = v, sin kx
u,(x,0) = v,ak coskx
Otset: U =V,sink(x+at)

3. u, =a’u x>0, t>0

XX !

u(0,t) = u, sin «t
u(x,0)=0, u,(x,0)=0

Otser: u(x,t)=u,sino(t—x/a), t—§> 0
a

0 Y

Uy = Ej.lzuxy,

u,(0,t)=0

4. {u(x,0)=cosx 0<Xx<oo, O<t<oo
u,(x,0) = asin x

Ortger: u(x,t) =u, cos(x —at) , X—at>0
1 , Xx-—at<O0

5. u, =a’u,, 0< X< oo
u(0,t)=0
u(x,0) = sin x
u, (x,0) = —acos x



sin(x—at))x—a=>0
Ortser: u(x,t)= ( )

0O, x—at<0
6. u,=a’u, xe(0,e)

57x

U(X’O):Sin(Zej u,(x,0)=0

u(0,t)=0
u,(e,t)=0
Otetr: Uu(x,t) =sin(3zx/e)cos(3zat/e)

7. u, =a’u, x € (0,e)
u(x,0) = sin(gzxj
u,(x,0)=0

OTBeT: U(X, t) = sin(sﬂx} (;03(726'.3 . tj
€ e
8. U = azuxx Xe (O, e)
uX=O‘: u‘x:e =0 t>0
uj,_,=sin ™
t=0"" e
OTBerT: u(x,t): sin 7zex_e—a ra
9. u, =a’u, x < (0,e)
Uo = ul_ =sin 3mx
x=0 t=0 Ze
ux‘x:ez 0

OTBerT: u(x,t):sin 3272(.(3 [2ejt

10. Pemuts Ha4YaJIbHO-KPACBYIO 3a/1a9y Ha CIUHUYHOM OTPC3KE:

u =u,, Xe (0,1), te (O,+oo)
ux,00=1 xe(02),
u(0,t)=2, u(L,t)=3, te[0+x)
2 & 2(-1) -1
— 7 e

O : t)=2 —
tBer: U(X, 1) +x+ﬂ§ k

2, .
M sin mx

11. PemnTh HayanbHYIO 337a4y Ha OECKOHEYHOH MPSAMOI:



1

ut ZZUX)U xe R , tE(O,+OO),
u(x,0)= e sin x, x eR
4x%+t

4(1+t)

X
Oter: U(X,t)=———5Sin——
( ) A1+t 1+t
12. PemnTh HaYampHYIO 337a4y Ha OECKOHEYHOH MPSMOH:
u=u,, xe R ,  te(0,+x)
u(x,0) = sin 2x,
Otset: u(x,t)=e™* sin 2x

13. Pemmrts kpaeByto 3agauy A ypaBHeHus Jlamnaca BHyrpu kpyra 0<r <a, 0<¢ <27 co cue-
AYHOIMUMU I'PaHUYHBIMHA YCIIOBUAMM:

ou

=4sin?
or ¢

r=a

3
Otser: 3rsin g — Z(rj sin 3p + const
a

14. PemnTs KpaeByo 3a1auy uid ypaBHeHus Jlamaca BHe kpyra: r>a, 0<¢ <27 co caenymo-
[IAMH TPAaHUYHBIMH YCIIOBHSIMH:

ul_ =8cos’p

r=

2 4
Oter: 3+ 4(aj COS2¢ + (aj cos4e
r r

15. PemnTs KpaeByro 3a1auy uis ypaBHeHus Jlamiaca B mpsmoyrosbHuke: 0<x<a, 0<y<b co
CJIEYIOIIMMU IPAHUYHBIMU YCIOBUSIMHU:

_ou 0 . onX
oo x._ U\y=o— ' “\yzb—s'”g
ony
sh
OtBeTr 52733 sinSﬁ
sh > 2a
2a

16. Pemmts kpaeByro 3amauy A ypaBHeHus Jlamnaca B npsimoyrompauke: 0 <x<a, 0<y<b co
CJICAYIOIIUMHU I'PAHUYIHBIMHU YCIIOBUSIMU:
3 ou
=1, u\xza:cosﬂ, —| =u, =0
2b |,

.1y sh%(n +1/2)a-x)

s
. cos 3ny +£z
32 2b 020 +1

cos " (n+1/2)y
T

sh %(n +1/2)a



7.2 TunoBble KOHTPOJIbHBIEC 3alaHUSI WJIK UHBIC MaTE€pHaAJIbl JJIA NIPOBECACHUSA IPO-
Me)KyTO‘lHOﬁ arTTeCTalnuu.

- JUIs K3aMeHa
Bomnpocs! k 3x3aMeny:
1. IlpuHIMI MakcUMyMa JUIs TApMOHUYECKON (QYHKITUH.
2. Teopema eIMHCTBEHHOCTHU PELLEHUSI BHYTPEHHEN KpaeBoil 11 ypaBHEeHHUsI [ enbMrosiblia B ciaydae
IPaHUYHBIX YCIOBUM OOIIET0 BUJA.
3. Teopema 0 HynSX KIIACCHYECKHX OPTOTOHAIBHBIX MTOJIMHOMOB.
4. TloTeHuman ABOMHOTO CJIOS U €r0 OCHOBHBIE CBOICTBA.
5. Teopema elMHCTBEHHOCTHU PELIECHUS YPABHEHUSI TETJIONPOBOIHOCTH HA OECKOHEYHOM IPSIMOM.
6. @ynknus ['puna 3amaun Qupuxie as ypaBHeHUs Jlamaca B BEpXHEM MOJIYTIPOCTPAHCTBE.
7. Teopema cyiiecTBOBaHHUS KJIACCUUECKOTO PELICHHs YpaBHEHHUS TEIIONPOBOJHOCTH HAOTPE3KE.
8. loxazaTk, 4TO crcTeMa MoJIMHOMOB JIexkaH pa ncyeprnbiBaeT Bce COOCTBEHHBIE (DYHKIIMU COOTBET-
cTBymomieit 3aaaun [typma-JInyBummis.
9. IlpuHIMIT MaKCUMyMa JUIs YpaBHEHHS MapadOIMYeCcKOro THIIA.
10. ®yHKIMS BIUSHUS TOUEYHOTO UCTOYHHUKA.
11. 3aMKHYTOCTh CUCTEMBI MPUCOEANHEHHBIX QYHKIIMH JIexanapa.
12. Pemenue 3agaun [lupuxiie ¢ MOMOIIBIO MOTEHIMAIA IBOMHOTO CIIOSI.
13. Ioctpoenue ¢pynkuuu ['puna 3agaun Jupuxiie METOJ0M KOH(QOPMHBIX OTOOpaKEHHH.
14. AcumnroTrka ¢pynkuuu beccens npu 60IbIINX 3HAUEHUSAX apryMEHTa.
15. Teopema o cyiiecTBOBaHUH MOTEHIMAJA IBOHHOTO CIIOSL.
16. IlpousBosimas GyHKIus 11 moauHoMoB Jlareppa.
17. Cdepuueckne GyHKIUH.
18. IIpousBosias GyHKIUS 7151 TOJTMHOMOB DPMHTA.
19. Teopema o pa3pbiBe MOTEHITMAIA TBOMHOTO CIIOSL.
20. Teopema eTMHCTBEHHOCTH PEIICHHS BHEITHEH KpaeBOH 3a1aun 1j1sl ypaBHeHHs Jlarmuiaca B Tpexmep-
HOM CJIy4ae C TpaHUYHBIMU yclioBUsMU Jlupuxie.
21. Teopema o cummeTrpuu ¢yHKIUU [prHa st ypaHeHws Jlarmiaca ¢ IpaHiaHBIMU YCIOBUSIME Juprixiie.
22. Pemenre HEOJHOPOHOTO YPaBHEHHS KOJIeOaHUH HAa OECKOHEYHOU TTPSIMOM.
23. JIleMMBbI 0 IOBEJICHUH PELICHUI B 0CO00M TOUKE JUIsl ypaBHEHHUS CIIEHUATbHBIX (PYHKINH.
24. Obmas dhopmyna Poapura uist KITacCH4€CKUX OPTOTOHAIBHBIX OJMHOMOB.
25. Teopema cyiiecTBOBaHHUS pEIICHUI BHYTpeHHEeH 3aaaun Jlupuxie u BHENHeH 3agaun Helimana st
ypaBHeHus Jlamnaca B TpeXMepHOM cilydae.
26. ®ynkuus ['puna 3agaun Jupuxie ans ypaBHeHus Jlamaca B mape METOJIOM 3JEKTPOCTATHIECKUX
M300paKCHUI.
27. Teopema cyliecTBOBaHHUsI pelIeHU BHYTpeHHe! 3a1aun Helimana v BHemHe# 3aqaun Jupuxne ais
ypaBHeHus Jlamaca.
28. ®opmyna [lanambepa.
29. Teopema eqMHCTBEHHOCTH pelICHUs BHEITHEH KpaeBoO 3aauu /Ui ypaBHeHus Jlariaca B Tpexmep-
HOM Clly4ae ¢ FpaHMYHBIMHU ycinoBusmMu HelimaHa.
30. Omnpenenutenu Bporckoro ¢pynkuuit beccenst n Xankens.
31. Teopema eqMHCTBEHHOCTH PELICHUs BHEIIHEN KpaeBoOM 3ajaun 1Jis ypaBHeHus Jlamaca B 1Bymep-
HOM CJIy4ae ¢ TpaHMYHBIMU ycaoBUsAMU Jupuxie.
32. AcumnroTrka QyHkuuu MHbenpaa 11 601bIINX 3HAaUEHUH apryMeHTa.
33. Ilpencrasnenue ¢pynkuun beccens B Buae 0000IIEHHOTO CTETIEHHOTO PAa.
34. TIpousBoasmas GyHKIH I MOJIUHOMOB JIexxanapa.
35. NHnTerpanbHoe npeacraBienue Gpynkuun beccens.
36. T-ma cymi-us Kjacc-To peleHus: OJHOPOAHOTO ypaBHEHUs KoieOaHui Ha OECKOHEUHOM MpsMOH.
37. NnTerpanpHOe npeacTaBieHne GyHKIMI XaHKems IepBOro ¥ BTOPOro poja.
38. AcumnroTHKa QyHKIMHA XaHKes Ipy OOJIBIIIOM 3HAYEHUH apryMEHTa.
39. ®opmyna npou3BoAAIIeH QYHKINN KIACCHYECKUX OPTOTOHAIBHBIX OJTMHOMOB.
40. CpoiicTBa (pyH/IaMEHTAIHHOTO PELICHUS YPaBHEHUS TEITIONPOBOIHOCTH HA OECKOHEYHOM TPSIMOIA.
41. O0bEMHBIHM oTeHIan. [lepBbie 1 BTOpbIE MPOU3BOHBIE 00BEMHOTO TOTEHIIMAA.



42. O0mias cxeMa MeTo/ia pas/iesieHHs! IePEeMEHHBIX.
43. ®-na IlyaccoHa, onmuchIBaIOIas MPOIECC pactp-us KoeOaHUil B TPEXMEPHOM MTPOCTPAHCTBE.

IKAJIA U KPUTEPUU OUEHUBAHMUS pe3ynbraroB 00yuenus (PO) no qucuuminze (MoayJiio)

Ouenka 2 3 4 5
PO n
COOTBETCTBYIOIINE
BU/IbI OLICHOYHBIX CPENICTB
3nanusn OtcyrctBue | @parmenrapHelie | OOIue, HO HE CTPYKTY- CcdopmupoBaHHbIE
(Oomawnue 3a0anust) 3HAaHUN 3HAHUA PUPOBAHHBIE 3HAHUSA CHCTEMaTHYEeCKHe
3HAHMS
Ymenust OtcyrctBue | B nenom ycmem- B nienom ycnemsoe, Ho | YcnemrHoe U cucre-
(xonmponwrvle pabomot) yYMEHHH HOE, HO HE CHU- coJiepaKalliee OTAeNbHbBIE | MaTHYECKOe YMEHHE
CTeMaTHYeCcKoe npobersl ymeHue (1o-
yMEHue MyCKaeT HETOYHOCTH
HETIPUHIMITHAIBHOTO
xapakTepa)
Hasbiku OtcyrctBre | Hamuume ornens- B nenom, chopmupo- CcdopmupoBanHbIe
(BJIa/IeHUS], OTBIT /IEATEILHOCTH) HaBBIKOB HBIX HaBBIKOB BaHHbIC HABBIKK (Bllajie- | HABBIKU (BIAJCHUS),
(oxzamen) (BnaneHui, (nanuuue Qpar- HUS), HO HCIIOJIb3YEMbIe OpUMEHsSEeMbIe IPU
OIIBITA) MEHTapHOT'O OITbI- He B aKTHBHOH (opme pelIeHnH 3a1a4

Ta)

8. PecypcHoe odecnieuenue:

— IlepeyeHb OCHOBHOM M JOMNOJHHUTEIbHON JIUTEPATYPHI.

1. Baagumupos B.C., Kapunos B.B. YpaBaenus matematnyeckoit pmsuku / B.C. Bnagumupos,
B.B. XKapunos — M.: ®uszmatiut, 2000. — 400 c.
2. Tpenorun B.A. ®yHknmonanbsHbI ananus / B.A. Tpenorus. — 4-¢ u3a. — M.: ®uzMartiur,

2007.— 488 c.

— Onucanue MaTepuajibLHO-TEXHUYECKOT0 o0ecneyeHus .

—  YueGHsIit kabuner Nel74, (33,21 m ?)

—  Y4eOHbIX cTOJIOB — 9 mIT., CTYynbeB — 19 miT.,
— 3-X cTBOpuUaras J0CKa i Mena — 1 miT.,

— Croua nns npenojaBaress — 1 mrT.
— CranuoHapHBIN SKpaH s TpoeKTopa — 1 ImIT.

9. CooTBeTcTBHE Pe3y/1bTATOB 00y4eHus no AaHHOMY j1eMeHTy OIIOII pe3syiabratam ocBo-
enns OIIOII yka3zano B o0mieii xapakrepucrtuxke OIIOIL.

10. SI3bIk NpenogaBaHus PYCCKUN.

11. IlpenogaBaTe.b (NMpenogaBaTeIn).

[Tpodeccop kadenpst Gpuznku U reoPu3uku, TOKTOP GU3NKO-MATEMATUIECKUX HAYK AJIEKCaHIp

AgnexceeBuu CIenbIIIEB.

12. ABTOp (aBTOPBI) IPOrPaMMBbI.

Crapmmii nmpernoaBaTens kadeapsl Gusuku u reopusnku Auapeit Banepresnu CyanMoB.




Ipunosxcenue

OPOPMJIEHHUE 3K3AMEHAIIMOHHOTI'O BUJIETA
JIN) b | HPOME)KYTQ‘IHOﬁ U UTOTI'OBOM ATTECTAIINN,
NnNPOBOAUMOMU B ®OPME YCTHOI'O OK3AMEHA

dopmar (B 3aBHCUMOCTH OT KOJMYECTBA BOIPOCOB, HAJTMYMUS MM OTCYTCTBUS 331a4 u T.11.) A-5 i A-6

OUJIMAJT MOCKOBCKOI'O 'OCYIAPCTBEHHOI'O
YHUBEPCUTETA umenu M.B. JOMOHOCOBA B r. CEBACTOIIOJIE

Hanpagienue 03.05.02 dyHaaMeHTanbHas ¥ IpUKIaHas QU3MKa

(umdp (mmdpsl) 1 Ha3BaHHe (HA3BAHUs) HAaNIPpaBJIeHUs (HANPaBJIeHMIi) MOATOTOBKH)

VYuebOHas qucumruiiHaa MeTobl MaTeMaTUYeCKON (WU3UKU

Cemectp 5
dKk3aMeHaUUOHHbIU bunem
Ne 1
1. [IpuHIMI MakcuMyMa 7151 TApMOHUYECKON (YHKIIUH.
2. Pemenne HeoqHOPOJHOTO ypaBHEHUS KosieOaHUM Ha OECKOHEUHOM MPSAMOil.
3. ®opmymna [Tyaccona, omuckiBaroIias Mmpoiecc pacpoCcTpaHeH!s KoJieOaHUH B TpexMep-

HOM IIPOCTPAHCTBCE.

VYTBepkKIeHO Ha 3aceqaHnu Kadenpsl,
mpoTokoi Ne oT « » 20 T

3aB. kadeapoii (D.1.0)

[IpemonaBaTeins (@.1.0.)




