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OMPEAENEHVE

AnddepeHLMansHbIM YPaBHEHNEN HA3HIBEAETCA COOTHOLLEHYE, KOTOPOE CEBR3HIBAET HE3ABICIMYIO NMepeMeHHYio (Hallle BCero 5To
NepemenHas x), HeV3BecTHyI dyHKLMO I = Y () 1 ee NponzeoaHsle um auddeperuvans (', 4"

(z+y)de — (z—y)dy

TONMKOM K Pa3BUTUI0 TEOpU ANGGEPEHLMANEHEIX YPABHEHWA MOCNYXUNN DASIVUHOTO POAA MEXHWUECKME 334adl, B KOTOPHIX
HaXOAMMNCE KOOPAVHATHI TN, VX CKOPOCTI U YCKOPEH YA, Ha3BaHHbIE BEANHIHLI 33BYCENV OT BPEMeH) NPU Pa3NUHbIX BO3AETCTENAX.

Hanpumep. 7y + /T

OCHOBOTI Teopuyt AVdHEPEHLMANSHEIX YpABHEHUT CTaN0 AMQOEPEHUMANGHOE UICHNCTEHYE, KOTOPOR 6510 MPE/IOXEHO HEMELKM
OUNOCOGOM, NIOTMKOM, MATEMATUKOM, MEXHVIKOM, GUSVKOM, HODUCTOM, UCTOPUKOM, AVMMOMATOM, W3OGpETATENeM U A3bIKOBEAOM
TOTGPAOM BUNbreNsMOM JeliGHuLiEM (1646-1716) 1 BHTIMACKVM QU3UKOM, MATEMATUKOM, MEXZHVKOM V1 aCTPOHOMOM C3pOM VIcaakom
HEHOTOHOM (1642-1727). TEpMUH QU depeHLMansHoe ypasHeHY e NDEAIOXN TOTOPUA NIelGHIL & 1676 1.

18 BeK CTan BNpase NEPENOMHLIM AN5 Pa3BUTVR TEOPUN AVGGEPEHLMaNEHIX YDABHEHUT. MOSBINOCH OTPOMHOE KOMMHECTBO paBor,
Cpezy KOTOpbIX 0CO60 BLIAEAANMCE TPYAL! WBETLAPCKOTO, HEMELIKOTO 1 POCCHTICKOTO MaTeMaTiika 1 MeXarvika JIeoHapao Siinepa (1707-
1783) 1 GPaHLIY3CKOTO MaTEMaTVKa, aCTPOHOMA U MeXaHVika Xo3eda flyn Nlarpara (1736-1813). B ux pa6oTax nofyuuna csoe passutie
TeOpYIA Mankix KOMEGAHWT, KOTOPas OCHOBLIBANAC Ha TEOPYM NVHEVHBIX CUCTEM AMOGEPEHUMANBHBIX YPaBHEHVA. MeTogs! Teopuy
BO3MyLL|eHIS GbInV Pa3PaBOTaHE! GPAHLLY3CKYM MATEMATVIKOM, MEXaHUKOM, GUMKOM 11 aCTPOHOMOM Msepom-CHIMOHOM, MapKit3oM Ae
Nannacom (1749-1827), X. NarpaHXeM 1 HEMELIKIAM MATEMaTUKOM, MEXaHUKOM, QYI3UKOM, aCTPOHOMOM 1 Fe0AE3UCTOM VIOraHHOM Kapniom
®puapyxom Fayccom (1777-1855).



[image: image2.png]DpaHLysCKUT MaTeMaTUK Xo3ed /ayenns (1809-1882) YCTEHOBWN HEDaSDEWVMOCTE PR3 AVGOEPEHLANEHBIX YpasHeHWli &
SMeMeHTADHbIX GYHKLWAX 11 KEBAPATYPaX. «KaueCTEeHHaR TEpVA AUQOEPEHUMANSHSIX YPEHEHNT (1M TEODYA AUHAMMHECKYX CUCTeN),

NPe/IOKEHHaR OPAHLY3CKVM MATEMaTUKOM, MEXaHUKOM, GU3VKOM, GCTPOHOMOM U Grocodom Kionem AHpW MyaHkape (1854-1912)
CTana HOEO/! BeXOT1 B PAZBATUM TEOPIM ANGOEDEHLIANEHEIX YDABHEHIT.

OT MCTOpYYN Pa3BUTYS ANGOEPEHLMANEHEIX YPABHEHVI BEDHEMCA K €€ OCHOEHSIM ODEAEIEHIM 1 MOHATUAM.

ECIM HeV3BeCTHaR QYHKLWR, EXOAAILGR B ANOOEDEHUVANBHOE YDABHEHNE, SABMCHT TONBKO OT OAHOM HESAEMCHMOI MEPEMERHOM, TO
TaKOE YPABHEHYIE HA3IBAETCH OBLIKHOBEHHAIM AVOGEPEHLANLHEIM YPABHEHYEM.

Hanpwep. ' (2) = 7 +2.

Mopsaok AvddepeHLanbHOro ypaBHeHuUs

OMPEAENEHVE

TOPAAOK AVGGEPEHLMANBHOTO YPABHEHNS ~ 3TO HAVEHICLII MOPAAOK MPOVSEOZHOT WM AMGOEPEHLaNs, EXOARLIX B
ypasrenve.

Hanpumep. Ypasrerne y + zy” — 3y” = 2 - anddepeHumansHoe ypasHeHue TPeTbero MopAAKa, MOCKOMbKY CTapLuMii MOPAAOK
NPOVZB0AHO, BXORILEN & HEr, PaBeH TDEM (13HHaR NPOUZB0HaR NOAUEDKHYTa).

OBLIKHOBEHHOE AUOOEDEHLIANEHOE YPAEHEHYIE N-rO MOPRAKE VMEET B1j:

fam v a™) =0 @

O6bikHOBeHHOe Aupdeperynanstioe ypasrerme nepsoro nopagka - f (x, ¥, ¥') =0 nan, ecan oHo paspewunMo OTHOCHTENBHO
npowssogron, -y = f (z, y).

PewweHue AvddepeHLnanbHOro ypaBHeHms

PeLLIEHMEM 1111 OBLLMM MHTErpanom AMddEpeHLMaNEHOM0 YPABHEHIA HasbIBAETCR dYHKLUR i = Y (&), YAOBNETEOPAIOLIAR YKa3aHHOMY
ypasrenmio.

SAMEUAHVE

YT0BbI yBeanTcs, uTo dyHKUMA i = Y () YAOBNETEOPAET 33A3HHOMY AUGOEPEHLMANEHOMY YPABHEHINIO (TO eCTb ABNAETCR ero
pellieriieM), HEOBXOAUMO MOACTABUTS £2 & ypaBHEHIIE 1 Y6 AUTCR, UTO OHO 0BDALLIAETCR B TOXAECTEO.



[image: image3.png]NPUMEP

3apatne [Doxazats, uto dyrkums Y (z) = a2 + 3z + 6 AenseTca pelernem AMdhEpeHUMANEHOTO ypaBHeHNs
Y =2z+3
Dokasatenbcreo  Moactasum  dymkuvio Y (z) =22 +3z+6 & saganHoe  Auddeperunancroe  ypasHerie
p .
Y =20+3

(e +30+6) =20 +3

(2%) + (32)'

2r+3+0=2r+3

~(6) =20 +3

wm
2r+3=2r+3

B pesynbTaTe MonyuMn TOXAECTEO, & 3T0 03HadaeT, 4o dyrkuna Y (x) = a2 + 3z + 6 senmerca
PelLIHVEM YKA3EHHOTO ANPGEPEHLMANEHOTO YPaBHEHUS.

Uto 1 TpeBosanack gokasars.

Kpusan y =y (), cooTseTCTEywLIaR pPeleH/d AVGOEPEHLMANEHOTO YPABHEHS, HA3bIBAETCR WHTErpanbHoll KpWBOA 3TOro
ypasrenns.

O6LLee 11 YacTHoe pelleHre AnddepeHLManbHOro ypaBHeHs
OBLUMM peLLIEHVEM AVdBEPEHUANEHOTO YDBHEHINS Ha3bIBAETCH COOTHOLIEHME
F(r, 4. C)=0
unn
Flz,y)=C (2

346Ch C - NPON3BOMbHEA NOCTOSHHAR WM KOHCTAHTA MHTETPUPOBAHNS. 3TO PeleHie 06N1aAaeT CIeAyIoLIM CEOVICTEOM: eCI Pa3peLunT
ssipaxenme F (2, y, C) = 0 (n F (2, y) = C) omocutensko y, To 8 pesynsrare nonys dyriwio y = y (x), ssnsiouyiocs
DellieH/ieM paccMaTpYBAEMOrO AVGdEPEHLMaNEHOTO YPaBHEHNS.

VpaBHEHVS (2) 334307 COMENICTE0 MHTErpabHBIX KPUBBIX AN BEPEHUMANEHOO YpaBHeHYS (1).



[image: image4.png]YacTHoe peleHve ANdOEPEHLMANEHOTD YPABHEHNA ~ 3TO PelleHie, NONYYeHHOE 13 O6LEro peleHns BiAa (2) NPY HEKOTOpOM
3HAUEHUI NPOVZEONSHOT NOCTORHHO C.

Hanpumep. s Adodeperumanshoro ypaskenns oy’ = 2 dyrkuns y 2Inz + C sensetcs o6uym pewennen, a npu C' =0

nonyaen vactHoe pewenrie y (2) = 2In..

MPON3BONLHYI MOCTORHHYID C MOXHO ONPEAEMNTE W3 HAYaTbHBX YCTOBMI — 3T0 Takie YCNOBUS, MPU KOTODIX WLLETCR pelueHie
Y =y () AMdOEPEHLMANEHOO YPaBHEHNS, UTOBb! OHO (DELUEHVIE) MPUHVIMAND 3HAUEHNE Yo MPU HEKOTOPOM 33A3HHOM 3HaUeHMM
HEABVCYIMOT MIEPEMEHHOT & = T, TO €CTh BHIMONHASTCA PABEHCTED.

vo=y(xo)  (3)

ECVt 3333H0 AMddepeHUVansHoe ypasHeHie (1) C Ha4abHBIMY YCAOBMSMY (3), TO Takas 33a4a HaseIBaeTcs 3aaaveli Kown.

Hanpumep. T =5 = 3/ — 1, y(0) = 2.





