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1. ®opMupyemMble KOMIETEHIIMH U WHIAUKATOPBI UX TOCTHXKEHUS MO AUCHUILINHE (MOJYIIIO)

Konpr komnerenuu | Conepxanue Kon n HanMeHoBaHMe UHIUKATOPA JOCTHKEHUS
KOMHCTCHHI/Iﬁ KOMIIECTCHIIN

[K-2 CnocobeH npUMeHSTh [K-2.1
(U3UKO-MaTEMaTHIECKUH 3HaTh:
anmapar, TeopeTHYecKue, TEOPETUYECKHE U  JKCIEPUMEHTAIBHBIC HCCIICIOBAaHUS B
pacuéTHbIle U n30paHHON 00JIACTH TeXHUUECKOH (QDU3UKH.
SKCIEPUMCHTAIBHBIC [K-2.2
METOBI HCCIIEIOBAaHHM, YMerh:
METOJIBl MATEMAaTHYECKOTO | CaMOCTOSITEIILHO TIPOBOJHTH TEOpETUYECKUE u

U KOMITBIOTEPHOTO
MO/JICJTUPOBAHHMS B MIPOIIECCE
poheCCHOHATBHOM
JeSITEIbHOCTH

SKCIIEPUMEHTANIbHbIE HCCIEIOBaHUS B H30paHHOW 06macTu
TEXHUYECKOW (DU3MKH, WCIONb30BaTh OCHOBHBIC TMPHEMBI
00paboTKU ¥ MPEACTABJICHUS TIOYYSHHBIX JaHHBIX, YUUTHIBATH
COBPEMEHHBIC TEHJCHIIUU Pa3BUTUS TEXHUUECKOH (PHU3MKU B
cBoei mpodecCHOHANBHOM JeSITENNbHOCTH

IK-2.3

Baaners:

OMBITOM CaMOCTOSITEIBHOTO MPOBEACHHS TEOPETUIECKUX H
IKCIIEPUMEHTAIIbHBIX HCCIICIOBAHU B M30paHHO# o0nacTu
TEXHUYIECKOW (PU3UKH, UCIIOJIb30BAHUS OCHOBHBIX [IPUEMOB
00pabOTKU ¥ HPEICTABICHUS MOTYUYEHHBIX TAHHBIX, YIUTHIBATH
COBPCMCHHBIC TCHACHI NN pa3BUTHA TEXHUYECKOU q)I/I3I/IKI/I B
cBOeH MpodecCHOHALHON AeSTSIbHOCTH.

2. [TaciopT oHIa OLIEHOYHBIX CPEJICTB

Ne KonTponupyemsble paznensl (TEMbI) Konx xonTponupyemoii | HaumeHnoBanue
/0 | JUCHMILIIMHBI KOMIIETEHIIMH (WM €€ | OLIEHOYHOT'O CpeJICTBa
4acTH)
1. Tema 1. CnenuanbHble GpyHKINN [1K-2 [IpakTrueckoe
3a/laHue, BBIIIOJIHEHUE
JOMAIIHETO 3a0aHHUS.
2. Tema 2. YpaBHEHUSI MaTEMAaTUYECKOU [1K-2 IIpakTrueckoe
¢bu3uky. 3a/1aHKE, BBIITOJTHEHUE
JIOMAILHETO 3aJaHusl.
3. Tema 3. DnemenTs! Teopun 0000meHHbx | [TK-2 [IpakTuueckoe
GyHKIMH. 3a/laHu€e, BBIIIOJIHEHUE
JOMAIIHETO 3a0aHHUS.




KpnTeplm M NMOKAa3aTeJIn OlleHUBAHUS KOMIIETEHIIUII Ha PA3JTHYHBIX Tanax ux q)OpMI/IPOBaHHH

Jrtan ¢popMupoBaHus

KpnTepml H NnMoKa3aTe/Jiu OCHUBAaHUSA KOMHeTeHHHﬁ

(I)OPMI)I KOHTPOJIsA

KOMIETEHIHM Popmupyemas 3HaTh: YMern: Baaners: c¢(hopMHPOBAHHOCTH
(pasgebl, TeMbI KOMIIeTeHI Ul .
AMCHHILIHHDI) KOMIIeTeHI Ui

OCHOBHBIE YpaBHECHUN [K-2 OcHOBHBIE ypaBHEHHH MaTeMaTHdeckoi | PemaTs mpuMeps OCHOBHBIX CIOCOOHOCTBIO U KonrponbHas paboTa
MaTeMaTHYECKOH (U3HUKH. ypaBHEHUH MaTeMaTHYeCKON TOTOBHOCTBIO K U3yUCHHIO 1
(uzuKm. Knaccugukamnus ypaBHEHHIA ¢ ¢uzuku. [IpuBeneHne k JaNbHEUIIUX MOHATHH U

YaCTHBIMU NPOU3BOAHBIMHA BTOPOTO KaHOHMYECKOMY BHIY YPaBHEHHH | Teopwuii, pa3pabOTaHHBIX B

nopsiaka. Haxoxxaenue ob1mero B YaCTHBIX IPOU3BOJIHBIX BTOPOrO | COBPEMEHHON MaTEMATUKH.

pelleHNs ypaBHEHHUI B YaCTHBIX HOPsIKA U HAX0XKICHHE HX

IIPOU3BOJIHBIX BTOPOTO MOPSIKA. 00IIIero penieHusl.
YpaBuenus beccens. I1K-2 Ypasuenue beccens. Pa3znoxxenue nmpou3BoIbHOM MIPUMEHSTH METOJIbI

(yHKIMH B psil 10 GYHKIMAM MaTeMaTHIECKOTO aHAIH3a
beccens.

VYpaBHeHus [K-2 Merton lanambepa 1 pereHus 3agadn | Pemats 3amaun no reme HMMETh NIPEACTABICHUE O KontponbHas pabota
THIIEPOOJINYECKOTO THIIA. Kormmu 117151 BOTHOBOTO YpaBHEHUS B3aMMOCBS3H HaualbHBIX U 2

CBOOOIHBIX U BBIHYK/ICHHBIX KOJIeOaHHI T'PaHUYHBIX YCIOBUH NPHU

ctpyHbl. MeTon Telnopa 1uist perieHus HaXO0X/ICHUU PEeLIeHUH

3agaun Koy MHOroMepHBIX ypaBHEHHI YPaBHEHHH B YaCTHBIX

CBOOOIHBIX M BBIHYX/ICHHBIX KOJIeOaHUH MPOU3BOIHBIX

00beKTOB. MeTO/IbI peIIeHNS KPaeBbIX

3amgau. 3anaya [Itypma-JlnyBums.

Merton pa3zneneHus mepeMeHHbIX (METO/T

®ypre) a1 pemeHns: OAHOPOAHBIX U

HEOJHOPOAHBIX IPAHUYHBIX 3324 AJIs

ypaBHEHHI CBOOOHBIX U BBIHYKICHHBIX

KoJieOaHHH.
YpaBHeHUs IK-2 Pewenue 3anaun Komwu 115 ypaBHEHMs Pewats 3agauu no teme HAMETb NIPEACTABICHUE O Kontponsnas pabota

napaboNUIecKoro TUIIA.

TeronpoBoiHocTH. Dopmyna
ITyaccona. Meton Teitnopa ans
pemenus 3agauu Ko MHOromMepHsIX
YPaBHEHUI B OTCYTCTBUU U NIpU
HAIMYAY BHEITHUX HCTOYHHUKOB TEIIA.
Kpaesble 3anauu 1y1s1 ypaBHEHUS
TEIUIONPOBOAHOCTH. MeTo pa3ieneHust
nepeMeHHbIX (MeToq Dyphe) aist
peleHus OHOPOJHBIX U HEOJHOPOIHBIX
TpaHUYHBIX 3afa4 ISl ypaBHEHUS
TETUIONPOBOAHOCTH.

IpoIieccax, OMICHIBAEMBIX
YpaBHEHHUSIMHA
MaTeMaTHuecKoi QU3NKH
(YpaBHEHHUSIMHU B HaCTHBIX
MIPOU3BOJTHBIX)

3




Irtan ¢popMHpPOBaHUS

Kpurepnu u nokasarejii OLeHUBAHUS KOMIIeTeH M

DopMbI KOHTPOJIS

(::31\;25:?,“;];:; tgﬂﬁffe}::;: 3HaTh: Ymern: Baaners: C(l)OpMHpOBaHH(?‘CTH
AMCHHILIHHbI) KOMIIeTeHI Ui
YpaBHeHUs [K-2 VYpasuenus Jlannaca u Ilyaccona. Pemarts 3agaun no Teme UMETb NpPeCTaBICHUE O KonrponbHas padboTa
SITUNTAYECKOTO THIIA. ITocTaHOBKA OCHOBHBIX KPaeBbIX 3aay. Ipolieccax, OMUChIBAEMBIX 4
BHyTpeHHss U BHEIIHAA 3aa4u YpaBHEHUSIMU
Hupuxiie niis kpyra. BHyTpeHH:s 1 MaTreMaTuuecKoil GU3UKH
BHeIIHsAA 3a1aun Heiimana 1 kpyra. (YpaBHEHUSIMH B 4aCTHBIX
DyHIaMeHTaIbHOE PELICHNE YPABHEHHUS MIPOU3BOIHBIX)
Jlanmaca B mpocTpaHCTBE U Ha
INIOCKOCTH.
IIpeobpa3oBanne [K-2 VYpasuenus Jlamnaca. [IpuMeHsITh IpH pelIeHUH HUMETh NPEICTABIECHUE O
Jlannaca u ero ypaBHeHHI MeTox Jlanmaca MpoIeccax, OMUChIBAEMBIX
NpUMEHEHUE TIPU YPaBHEHHUSMU
pELIEHUH ypaBHEHHUI MaTeMaTHYeCcKOH (QU3UKH
(YpaBHEHUSIMHU B YACTHBIX
MIPOU3BOJTHBIX)
Henuneiinbie ypaBHeHUs [K-2 VYpasHenue Pumana. YpaBHeHus Pemars ypaBHeHUs HMETb IPEJCTABJICHUE O
MaTeMaTUYECKON yZapHOU BOJIHBL. Y paBHeHue bprorepca. IIPOLIECCax, ONMMUCHIBAEMBIX
¢u3nKu. YPaBHEHUSMHU
MaTreMaTuueckoil HU3NKH
(YpaBHEHHUSMH B YaCTHBIX
MIPOU3BOTHBIX)
VYpasuenue Kopresera- [K-2 Pemats ypaBHeHuUs HMMETh NPEJCTABIECHUE O
Je @pusa. IpoIeccax, OMUCHIBAEMBIX
YPaBHEHUSIMU
MaTeMaTHIeCKOH (U3UKN
(YpaBHEHHUSIMH B YaCTHBIX
MIPOU3BOJTHBIX)
Maremaruueckue TIK-2 Pemate 3agaun mo reme HAMETBH MPEJICTABIEHNE O

MO/ICIIH TIPU PELICHUH
Pa3IMYHBIX TPUKIIAIHBIX
3a7ad.

Iporieccax, OMIChIBAEMbIX
YpaBHEHHUSIMA
MaTeMaTHYECKON (HPU3UKU
(YpaBHEHUSIMU B HaCTHBIX
MIPOM3BOJTHBIX)




KonTpoabHas pabora

Kaxplil CTyIeHT B paMKax IPOBEACHUS CEMUHAPCKUX 3aHATUH MPECTABIISAET YEThIpE
KOHTPOJIbHBIE PaOOTHI.

Pesynprar KonTponbhas KonTposnbhas
pabora paboTHI BHITIOJIHEHA
BBHITIOJTHEHA HE B | TIPABHIILHO B
MTOJITHOM 00bEME | IMOJTHOM 00BheMe
MOJIHOCTHIO
(4acTU4HO)
KomnuecTBo 6amios 5 15

Tunogvie  KoHmpobHble  3A0aHUA U MemMoOOuyecKue  Mamepuaivl,
onpeodenaiowjue npoueoypsvl OUEHUGAHUA 3HAHUI, YMEHU, HAGLIKOG u (uiu)
onvima  0eAmenbHOCMU,  XAPAKMepusyrnwiux mansl  GOpmMuposanus
KomnemeHyuil 6 npoyecce 0C60EHUA 00pa308amenbHoll nPoZPamMmbl

I[IpumepHasi TeMATHKA KOHTPOJIbHBIX PadoT

1. IlpuBenenue ypaBHEHNH K KaHOHUYECKOH (popMe M HaXxOXkJIeHHE OOIIEro pemeHus
YpaBHEHUS.

2. 3amaga Komm 11 BOJTHOBBIX ypaBHECHHI. PemieHHe rpaHWYHBIX 33]a4 METOJIOM
Dypse.

3. 3amaya Kommw 115 ypaBHEHUS! TEIJIONPOBOJHOCTU. PelieHue rpaHUYHBIX 3a7a4
MeTo0M Dyphbe.

4. PemieHue rpaHUYHbIX 337124 U1 YPaBHEHUN AITUITUYECKOTO THUIIA.

IIpumepsl pemienust 3axa4

[Ipumep 1. [lpuBecTn kK KAHOHUYECKOMY BUIY YPAaBHEHHE!

x2uXX — y2uW =0. (1.1)

A 3anuieM oOmuii BUJT ypaBHEHHs BTOPOTO OPSAAKA

AUyx +2buyy +CUyy + F(X y,U,uy,uy) =0 1.2)

U CpaBHUM K03 (DUIMEHTHI TPU MPOU3BOIHBIX B ypaBHeHuu (1.2) u B ucxoaaom (1.1):
a=x% b=0; c =—y2.

Omnpenenum, K KakOMy TUITY TPUHAUICKHUT HCXOHOE YPaBHEHHUE!
D=b%—ac=0-x%(-y%) =(xy)? >0,

CclIeIoBaTeNbHO, UCX0qHOE ypaBHeHuE (1.1) npuHaIeKuT K ypaBHEHUSM TUIIEPOOTHUECKOTO
THUIIA.

OCYU.ICCTBI/IM nepexona K KaHOHUYECKOM (bopMe C IIOMOIIBIO 06II_II/IX HHTCI'paJIOB

YpaBHEHUs XapaKTEpUCTHK. B HameM cityyae 3T0 ypaBHEHUE UMEET BUJL:




x%(dy)? - y2(dx)> =0, wm (xdy + ydx)(xdy — ydx) = 0,
= xdy+ydx=0, W __IX —xy=cy;

y X
— xdy — ydx =0, ﬂ:% Y-c,.
y X X

CnenoBarenbHo, C1 u Cz onpeAenstoT ypaBHEHUsI CEMEUCTB XapakTepucTuk. Toraa

npeo6pa30BaHHe HE3aBUCHUMBIX IIEPEMEHHBIX 6yz[eT HUMCTb BUJ

& =Cp=xy,
T]ZCZZX.
X

Haiinem Uyy U yy B HOBBIX IICPEMCHHBIX

1

y
Ux =Uglx +Unflx =Ugy——Un, Uy =Ugly +Uyily =Xug Tty
X

X

Uxx = U&,Eﬁ x T 2Ugn§xn§ +Urmnx +U2’;ne’;e’; TUMxx =
y
-2

=Y 2y u +7 u +2 :
4 3
43 x2 o4 m 3 2 .
Uyy:u§§§2+2u En +u n2+u E +umn =xUu +2u + U
y &nyy mmy &y oy % oo
Takum o6p?30M ucxojHoe ypaBueHue (1.1) B HOBBIX HG%GMCHHI)IX MMeEET BUJL:
y2 y2 y 2( 2 1 3
Y — | X Ugg +2ugy +— Uy |=0,
— m
.\ & - 2 , Ugn + 4”nn+2 3“n| y )
X X )
U 1oclie peodpa3zoBaHUi, MOIy4YUM
y 2 1

2;un—4y Uz, =0 wmmm ZWUT] —Ug, =0,

N

C Y4E€TOM TOTO, 4TO XY :& KaHOHM4YEecKas popma UCXOAHOTO ypaBHEHUS] UMEET BU:

ﬂ_zé

Ue

[Tpumep 2. HaiiTu perieHue ypaBHeHUs

Ug — 2AU = 2xyt? | ecin Ult—g = Xy + 22, Ut ly—g = yS

3necs X =(X,Y,2), Uy = xy+22, U = y3. Tak kak 82 =2 u f(x,t) = 2xyt?,



to o (15.17)

TUIIA

_ o ,
Une2() = 2800 () + (2001 foo n=012,..

Haiinem Up 1o 3T0it hopmyiie

n=0
U, = 2AU, +2xyt? | 5 =2(0+0+2)+0 =4,
n=1

0 o2
Uy = 2AU, + A (2xyt )\tz()=2-6y+4xyt\t=0 =12y +0 =12y,
n=2
82
Uy = 28U, + (2xyt Vo =20+ 4xy| .y = 4xy,
n=3

83
Us = 2AU; + 5?(2th 2)\tzo =2A(12y)+0=2-0=0,
n=4

Ug = 2AU, + 8%(2xyt ) o = 2A(4xy) +0=2-0=0.

U Tak nanee, Bee ocranbhbie Upg =0 (K >3) u Uy, =0(k > 2).

[Moxacrasnsiem nony4denueie U, B pemenue (15.16)
( ) 2+ty3+t2 4+J[3 12 t 4xy
u(x,y,z,t) =xy +z _ A+ oy - =
g g 2 6 y 24

Xy + 2> + ty3 +2t% + 2yt3 +_1 xyt4.
6

Taxum 006pa3oM, perieHreM UCXOAHOTO YpaBHEHUS sIBIsieTcs (QyHKIUS
1

u(x,y,zt)=xy+ 7° +ty3 2t 4 2yt3 +_ xyt4.
6

H[zI/IMeQ 3. Pemuthb KpacBYIO 3aa1y IJid HCOOAHOPOAHOI'0 YPaBHCHUA FI/IHep6OJ'II/I‘-ICCKOI‘O

U = Uyy + 21, O<x<l1, t>0,

IIPpHU HAYaJIbHBIX YCJIOBUAX

Ui =0, Ugfp =X

U I'paHUYHBIX YCIOBUAX



u‘x:O :0’ u‘x:lzt-
A Peuienue 3toit 3aaun OyieM UCKaTh B BUJIE

u(x,t) = o(x,t)+m (x,t)

3amnuiireM, yeMy paBHa GyHKIUsA 0(t,X) B COOTBETCTBUH C IPaHHYHBIMU yCIOBUsAMHE (7.3)
X
o(xt)=0+_t-0]={I=1}=xt
|

CrienoBatenbHo, QyHKIWS U(X, t) TIPUHMMAET BHU/I
u(x,t) = o(x,t)+ xt
BoraucnuM ot 310i QyHKIMHM BTOpBIE POU3BOJHBIE 1O t 1 X
U (x,t) =0, (X, )+ (x,t)={w (x,t) =X, ®,(x,t)=0}=10,;
u, (X, t) =, (xt)+o, (x,t)={w,(xt)=t @, (x,t)=0}=v,,
M, IOJICTABUB B HCXOJHOE yDABHCHHE, TTOJTYTHM
Uit = Uxx + 2.
JT0GaBHM K 5TOMY yPABHCHHIO HAYATHHBIC

u‘tzo :v‘t=0+xt‘t:0 :v‘t=0+0, :>v‘t=0 =0,

Ulio =0, ft=0 +(Xt) | g =0, |0 +% =0, =X,

" T'paHUYHBIC YCIIOBUA

0 :U‘t=o +0, =>09,,=0,

u‘x:O =70|, + Xt

x=1:O-

U =0, +Xt[, =9, +t=t =0

TakuM 06pa3oM, NOTYyUUM CIEAYIOUIYIO 3a/1a4y

Uit = Uxx + 2L

U‘t:O =0, Ut‘t:o =X

x:1:0-

v,.0=0, v

Pemenune sToit 3agaun 6y'IICM HUCKaThb B BUJC

o(t,x) = Z;Vn (t)sinnnx

IpU4YeM

Vil =0V,

t=0= X .



Boraucium ot ¢yukuuu (7.7) BTOpbIC IPOU3BOAHBIC 1O t M X H, TOJCTaBUB HX B

ypaBaenue (7.5), momryunm

D V(@) +(nm )V, ()]sinnax = 2t

s Haxoxaenust pyHkimu Vi(t) pasnoxum eaunuily B psa @ypbe mo cucreme GHyHKIUi

na unrtepsaie (0,1):
1= a,sinnnx.
n=0

Torna

o0

i[vn'(t) + A Vo (D)]sinnmx = Z&Ztan sinnmx

TaK KaK
L. 1 L.
jsmz nmxdx=_, — g = J‘sm nmxdx =
0 2 ' nm
0
T0, ypaBHeHue (73.9) npuHUMaeT B
4t
V/(t)+(nn Vv, O = —,
nm

KOTOpOE SIBJISICTCSI OOBIKHOBCHHBIM HEOJIHOPOHBIM JIMHCWHBIM ypaBHEHUEM BTOPOTO TMOPSIKA.
Ero obmee pemieHne paBHO cymMMe OOIIETO PEHICHHS, COOTBETCTBYIOLIETO €My OJHOPOIHOTO
YpaBHEHHsI W YaCTHOTO PEIIeHHs] HEOJHOPOAHOTO ypaBHeHHs. OOmiee perieHrne OaHOPOIHOTO

YpaBHCHUA
V/(t)+(nm )V, (t) =0
HMEET BU]L

oBuy.00m. cosnmtt+ A sinnmt, A ,B = const.
V oo (t) = B, n '

YactHoe pemenne ypaBHeHus (7.10) MoxHO HaiiTH, Hampumep, METOAOM

HeomnpeeneHHbIX K03 duirenToB. CpaBHUM BH/JI IPAaBOI YaCTH YpaBHEHHS C BBIpAXKEHUEM
t -
f(t) =e"[PqcosP t+Qsinf ]
U OIPEIEINM 3HaYCHUs TapaMmeTpoB O, B, g, |
a=0p=0P, =t,=q=1,1=0

HpI/I 9TUX 3HAYCHUAX IMapaMCTPOB BBIPAKCHHUEC UMCCT BUJ npaBoﬁ YaCTH YpaBHCHUA

CJ'ICI[OBaTeJ'IBHO, MOZKHO 3aITUCaTh YaCTHOC PCHICHUEC 3TOTI'O YPaBHCHUSA B BUJC



Vi (t) =e“[E cosP t+R,sinB t]t*.

Tak kak (=1, | =0, To ctemenp M mHoOrowicHoB E u R paBHal, u »>tu
muorowtensl umeor Bug En =Cit+C,, R, =Dit+D,. Ipu wnamux 3HaueHmsx
napameTpoB U A [3 KOMILJIEKCHOE uuciio Ol + iB =0 paBHO HYIIO U HE COBNAET HU C OJHUM
13 KOPHEH XapaKTepUCTUUYECKOIO0 YpaBHEHUS k1,2 = +iA , mosTOMy 3HayeHME MOKa3aTens S B

¢dbopmyne paBHO Hymo. TakuM o00pa3oM, YacTHOE peUIeHHEe Yepe3 HeolpeaeTeHHbIe

K03 (HUIIUEHTHI UMEET BH]T

Vit)=Ct+C .
n 1 2

st onpenenenus kodpduimentoB C1 u Cz, MOACTaBUM 3Ty (QYHKIHIO B ypaBHEHHE
(1116.3.10)

4
Ct+C, =—L.
nr

[TpupaBauBas K03()PUIMEHTHI TPU OJUHAKOBBIX (PYHKIUSX B MPABOW M JIEBOW YaCTIX

ATOTO YpaBHEHUS, HaliieM 3HAUYEeHUs HeonpeaeneHHbIX Kodhdunuento C1 u C2

C,=2 uwc,=0
nw

CrenoBaTesbHO, YaCTHOE pellieHne ypaBHeHus (7.5) umeer Bu
Ve =
nm -
Takum 06pa3om, odiee perierne ypapaenus (7.10) umeet Bu
. 4t
V, (t) = B, cosnnt + A, SINnt+___

nm

Wcnonb3ys ycnosue (7.8), Haiinem 3HadeHUs KOIDHUITUEHTOB An U Bhn:
V (t)=B cosnmt+A sinnut+ 4t 0=B +0+0,=B =0;

" nm’ " .
n T on 4 [ 1 ()
. T T . T
V,(t)=-n B,sinn t+n A cosn t+pg =X, {x= a, sinn x;an=2Ix5|nn xdx =—pg -1

’

=1 0
_1 (-1)" =nnA + 4 a4 rl(—1)”+ ﬁ.
nm " nn " () L4 J
[ToncraBnss nonydeHHble KO3)PUIHEHTHI B HOpMYITY, MOTYYUM
4 |1 : 4t
V (1) =- (-1) +115|n nmt +

W'LZ |j nm

f;



=

16.
17.
18.

19.
20.
21.
22.
23.
24,
25.

o(tx)=), 4 | —rl(—l)”+1—‘sinn7c—‘ X

t
nm L |L4 J thin n

3arem, noacrasissi (7.13) B pemenue (7.7), mMOJIyYUM H, HCIOJIb3YS
paBeHcTBo (7.4) oxonudres LEE ﬁo(u_yl M [ie—h]eﬂﬂe /| xouno%lxsauaqn:

u(x,t) = xt + & FLsmnnm .
tisinn A

n=1 NTT L ||_Z

Hepe'{eﬂb BOIIPOCOB K HpOMe)l(yTO‘lHOﬁ aTTeCTallumn

Kpaesbie yciioBus U KpaeBbIe 3a1a4H.

JIuHeiiHbIe U KBa3WJIMHEHHbIC YPAaBHEHUS B YACTHBIX IMPOU3BOJHBIX 2-TO MOPSIKA.
IIpuBeneHne ypaBHEHUN K KAHOHUYECKOMY BULY.

VYpaBHenue xapakrepuctik. Kimaccudukanust ypaBHEHUH B YaCTHBIX MPOU3BOAHBIX 2-TO
HOpsJKA.

VYpaBHEHUS THUNEPOOINYECKOrO, MApadOIMUYECKOr0 M AJUIMNTHYECKOTO THIMA H  HX
KaHOHHYECKHE (POPMBI.

VYpaBaenus runepOosnnyeckoro tuna. Konedanus HeorpaHUue€HHONW CTPYHBI U BOJTHOBOE
YPaBHEHHUE.

Bonnosoe ypaBuenue. @opmyna Janambepa a1t 0oATHOPOIHOTO BOJHOBOTO YPaBHEHUSI.
BonnoBoe ypaBHenue. @opmyiia Jlanambepa 1)1 HEOAHOPOAHOTO BOJIHOBOT'O YPaBHEHHUS.
BonnoBoe ypaBHenue. KonebaHus CTpyHbI ¢ 3aKpEIVIEHHBIMU KOHILIAMHU.

[TonsiTre 06 060OIICHHBIX PEIICHUSX.

. KpaeBsbie 3a1auun 1711 0THOPOIHOTO BOJIHOBOIO ypaBHeHUs. Meron Dypbe.

. KpaeBrle 3aaun 111 OTHOPOHOTO BOJHOBOIO ypaBHeHus. 3anada [ltypma-JInysuiis.
. KpaeBrbie 3ajaun /11 HEOTHOPOAHOTO BOJIHOBOTO ypaBHeHUs. Meron Dypne.

. BonHOBO€E ypaBHEHHE AJIs1 2JIEKTPOMAarHUTHBIX BOJIH.

. YpaBHenus napabonnyeckoro tuna. [loctaHoBka kpaeBbIX 3ajau.

. YpaBHeHMs napaboiuyeckoro Tuma. PemeHue kpaeBoi 3amaun mMetogoM Dypbe s

OJTHOPOJHOIO ypaBHEHHUS.
3azava 0 BIMSHUU MTHOBEHHOT'O COCPEIOTOUYEHHOIO HCTOYHHUKA.

Heonnoponnoe ypaBaenue rertonpoBogHocTy. @ynknus ['puna.

VpaBHEHUs NUIMNTUYECKOro TUNa. YpaBHeHUe Jlamnaca u ero GyHIaMeHTalbHOE PELICHHUE
B IIPOCTPAHCTBE U HA MJIOCKOCTH.

I"apmonnueckne GyHKIIUU U UX CBOMCTBA.

IlocraHoBKa KpaeBBIX 3a7a4 A ypaBHeHUs Jlamaca.

Meton ¢pyukuuu ['puna nns pemenus 3agaun Jupuxie.

3anava [lupuxne ypaBHeHus Jlamnaca a1 moaynpocTpaHCTBa.

Pemrenne xpaeBbIx 3a7a4 ypaBHeHUs Jlamiaca METOIOM pa3esIeHNs] IEPEMEHHBIX.

3anava /lupuxne ypasHeHus Jlannaca i kpyra.

VYpaBHeHune Pumana. YpaBHeHus ynapHOH BOJIHEL. Y paBHeHHE bprorepca.



