3. ABTOMONENbHOCTE M mojpoome. [nsa ypaBHeHHII B YAaCTHHIX
NPOH3BOAHBIX CYILECTBYIOT TaKHe YacTHBIE pelleHus, Koria u (X, f)
apaserca QyHkuHed oAHOH nepeMeHHOH £, poJb KOTOpOH Hrpaer
HEKOTOpasi KOMOHHAIlUsl He3aBUCHMBIX TepeMeHHBIX x, {. Takue peiue-
HUS Ha3bIBAIOTCA Q8MOMOOCAbHbIMU.

IlocTpoum npumep aBTOMOJEJNBHOTC pelleHHs. PaccMOTpuM OJHO-
MEpHOE ypaBHEHHE TeNJOIPOBOXHOCTH, B KOTOPOM KO3(DOHIHEHT
TENJONMPOBOAHOCTH 3aBUCHT OT TeMmINlepaTypol MO CTENEHHOMY 3aKOHY

0 , ! 0 du (x, ! m
_u.%ql_,__.a_[k(u)_“_g;_l], k(u)=kum, ky>0, m>0. (9

Takast 3aBHCHMOCTb YacTO BCTpeuaeTcs B (pM3UYECKHX 33Jayax; HampH-
Mep, KO3(DGhHUIHEHT 3JEKTPOHHOH TEMJONPOBOAHOCTH MJa3Mbl MpHOIH-
3UTEJBHO NPOIOpUHOHALeH u5/2,

Byaem ucxarts uwacTHOoe peuleHue ypaBueHus (9), HMelomee
BUA Oeryuef BOJHBI

u(x, ) =f (), E=x~ct.

[Ipy noxacranoBke Takoro pemenusi ypasuenrne (9) mpeoGpasyercs
B 00bIKHOBeHHOe AuddepeHHaTbHOE YpaBHEHHE

df d - df .
ot (kof Eg-)ﬂo. (10)
OnHOKpaTHOE HHTErPHPOBAHHE STOr0 YPAaBHEHHS H4eT COOTHOLLEHHE
Ro tm ey dF
fE) -+~ 7= const. (11)

Eciu ¢yukruus f(E) obpawaercss B Hyab XOTA Obl B ofHO# Touke &,
TO KOHcTaHTa B npasoi uyacTu (11) papHa Hymo H cooTHoweHue (11)
HEeTpYAHO IPOHHTErpUPOBATL elje pas:

1O =% &—5|" mpu <t

Hoonpenenum peluenue npu £>§&,, nomaras f(§)=0, uto ynomse-
TBOpsAeT ypasHenuio (9). Taxum o6pa3oM, MOAYYUM HCKOMOE pellieHHe

u(x, t)=[~%:— (xo—x-[-cz‘)]l/m, X< x,Fct,

u(x, t)=0, X>xy4ct.

(12)

Hrobbt 3TO pelleHHe MOIJIO CYLIECTBOBATh, Havya/lbHble M I'DAHHYHBIE
YCJIOBHSI NOJKHBL ObITh ¢ HHM COrJlacoBaHbl. Hanpumep, ecau ypas-
Henue (9) paccmatpuBaerca npu £ >0 Ha



MOJYIPAMOA X ==x,, TO CJaenyer 3ajath yc- A
JIOBHSI
ux, 0)=0, x=ux,,

1 (%o, t):(cz—omt>"m, f=0.  (13)

ApromogenpHoe peluenne (12) npencras-
JsieT co0OH TeMnepaTypHyl BoJaHY, Oery-
LYIO ¢ MOCTOAHHOH CKOpPOCTBIO MO HYJI€BO- Puc. 45.

My ¢ouy Temreparypsl (puc. 45). CkopocTb

JABUXKEHNA BOJHBI ¢ ONpPEAENsIeTCA CKOPOCTLIO pOCTA TEMMepaTypbl Ha
rpanuie (13). Touka X=x,--cf siBaserca ¢poHTOM BoJHBL Ilpo-
(¢uUIb TEMIEPATYPBl BCIOAY HENpepblBeH, HO Ha (POHTE OH HMeeT
BEPTHKAJNBHYIO KacaTelbHylo (0u/0x);=co, ¥ TMPOM3BOAHAS B 3TOH
TOUKE TEPHHT pasphiB.

ABTOMOZI€TIbHBIE pelleHHs] JOBOJABHO YacTo YAAeTcss HaHTH IJs
JHHEHHBIX H KBa3HW/IHHEHHBIX YpaBHEHH# HJAH CHCTEM YpaBHEHHH,
KO3((HUIIHEHTbl KOTOPHIX 3aBHCAT OT NEepeMEeHHBIX X, ¢ M pellleHHs u
IO CTENCHHBIM 3akoHaM. [Lis mocTpoeHHs pelueHHS HAAO «yrajaTby
NOAXOAALIYI0 KOMOHHALHUIO HEe3aBHCHUMBIX IEPEMEHHBIX M OMHCAHHBIM
BBHIIIE [IPHEMOM CBECTH YPaBHEHHE B YacCTHBIX NPOM3BOAHBIX X OOBIK-
HOBEHHOMY JAH(pdepeHHaIbHOMY ypaBHEHHIO. BbIpasuTh pelueHHe
3TOrO YpaBHEHUS yepes 3yieMeHTapHble QyHKINH, N0100HO (12), yaraercs
JANEeKO He BCeria, HO HaHTH 3T0 pelleHHe YHCJEHHBIM HHTErpHpO-
BaHMeM HECPABHEHHO NPOIIE, YEM UYHCJAEHHO PEIIHTb HCXO/HOEe ypas-
HeHHe B YACTHBIX MPOH3BOJHBIX.

Ecan ypaBHeHMe B YacTHBIX TIPOH3BOJHBIX OMNHCHIBAET CJOXKHLIH
dbU3HUECKHHA TpoLecc, TO aBTOMOJENbHBIE pelleHHs AaloT OTAeJbHBIE
PEXHMBI TIPOTEKAHHs Mpolecca H IO3BOJSIOT HCCJIEA0BATH MHOTHE
ero ocobennocTd. [lostomy aBTOMOENbHLIE pellleHHs UPOKO HCIOJb-
3yIOTCA B COBPCMEHHOH (pu3uke (cM. [36]).

ABTOMO/ie/1bHOCTD SIBJISIETCA YACTHBIM ciydaeM nodobus. B Teopuu
nojo0usl TpPH MOMOUH aHadH3a PHU3HUECKHX pasMepHocTed Ko3(dHu-
HMEHTOB ypaBHEHHA HIIYTCA TaKie NpeoOpa30BaHHs BceX NepeMeHHBIX
H QYHKIKHE, OTHOCHTEIBHO KOTODPBIX ypaBHEHUE HHBapraHTHO. Hanpu-
Mep, ypaBHenue (9) He M3MeHHTCS IMpPY TaKOM Npeo6pasoOBAHUH:

X—>ax, [~»af, u-»al/My, (14)

Ecau ana ypaBHeHusl H3BeCTHO TpeoGpa3oBanue MOJOGHSA, TO, Haiiasd
KaKHM-J1HOO €rnoco0OM OAHO YacTHOe pelleHHe, Mbl IPH MOMOLH 3TOro
npeofpa3oBaHua NOTYUYHM Lesoe CeMeHcTBO pelleHHH. DTO OCOOEHHO
IIEHHO, €C/JIM  3aJaya HAaCcTOJNIbKO CJ0XKHA, YTO YAaCcTHbIE pELUeHHS
VAaeTcHd HAXOAUTH TOJHKO TPYAOEMKUMU YHCACHHBIMH METOJNAMH.
Pasymeercsi, aBTOMOJe/NbHbIE pellleHHA WX NpeoGpa3oBaHus MOJ0-
Ous CyuwecTByIOT JAaJeko He AJds BCeX KJIaccOB ypaBHEHHH, a JHIb
MpH HEKOTOPHIX BHAAX KOI(PUIHEHTOB YypaBHEHHsI H HAayaJbHBIX
H rPaHUyYHbIX ycaoBusx. OfHAKO MHOrHe Ba:KHbiE (PH3HUECKHE 3aJauH
TOUHO HJAW NPHOJIMKCHHO YAOBJAETBOPSIOT 3THM OTPAHHYEHHSM.



