YPABHEHI I MATEMATHUYECKOM ®M3NKMN (2011-2012)

HEKOTOPBIE YPABHEHUA N CUCTEMBI MATEMATN-
YECKOW ®M3MKI. Boisos ypaBHEHHsT MAJIBIX TONEPEUHBIX KOJICOAHM
crpytbl. Bosinosoe ypashenue. Havasnbhbie janubie. Kpaesbie yciobust (3a-
KpeIJIEHHBII Kpaii, CBOOOIHBIN Kpaii, yIpyroe COG,ZLI/IHeHI/Ie). BriBoj cucreMbl
yDABHEHUI TUIPOMHAMUKY (yDABHEHUS JIBUXKCHUs, YDABHCHUE HEPA3PbIB-
woctn). BeiBoj ypaBHeHust TemionpoBoHocTH, ypasHenue juddysun, cra-
IMOHAPHbIN cjiydait. YpasHenue Jlaniaca.

CUCTEMBI IN®PEPEHITNAJIbHBIX YPABHEHUI 1 X
XAPAKTEPUCTNYECKHWE ITOBEPXHOCTMN. O6iwuit Bu cucre-
Mbl YpaBHEHUIl 1M-10 1OpsijIKa: olleparopHas 3alluCh, JUHEHHbIE U KBa3u-
JINHEWHbIE CUCTEMbl. XapaKTePUCTUUECKUN TOJUHOM, XapaKTepPUCTHIECKHe
HallpaBJIeHUs, YpaBHEHUE KOHYCA XapaKTEePUCTUUIECCKUX HOpMaJieii, oIpe/ie-
JIEHWEe W ypaBHEHHE XapaKTepPUCTUIECKUX moBepxHocTeil. CrcreMbl ypaBHe-
HUI 1IePBOI'O 1OpsijiKa: OOIIMI BUJI, yPABHEHUs] KOHYCA XapaKTePUCTUIECKUX
HOpMaJIel U XapaKTepUCTHIeCKuX noBepxHocreit. Oupejiesienne CiMMeTputie-
ckoit t-runepbosmyeckoii cucrembl. Cucrema ypaBHEHU aKyCTUKU: BHIBOJL U3
CUCTEMbl YPaBHEHUIN T'MJIPOJIMHAMUKK, BEKTOPHAs, TTOKOMIIOHEHTHAsS U MaT-
puuHast (pOPMBI 3alIUCH; YPaBHEHUS KOHYCA XapaKTePUCTUIECKUX HOpMAaJIeit
1 XapaKTepPUCTUIEeCKUX IoBepxHocTeii. Cucrema ypaBHEHUI OJHOMEPHOI ra-
30BOII JIMHAMWKU: BEKTOPHAsI, TOKOMIIOHEHTHAsI U MaTpudHas (pOPMbI 3allu-
CU, YpaBHEHUSI KOHYCa XapaKTePUCTUYECKUX HOPMaJiell U XapakKTepucrude-
CKUX TOBEPXHOCTEIA.

JINHENHBIE YPABHEHIIS BTOPOI'O IIOPAIKA : KJIAC-
CUNOPUKAIINA NITIPUBEJIEHNE K KAHOHNYECKOMY BU-
JIY. O6rmiuit Bu1 IUHERHOTO YypaBHEHUs BTOPOTO MOPSIKa, YpaBHEHNE KOHYCa,
XapaKTEepUCTUIECKUX HOpMaJiell, ypaBHEHUs XapaKTePUCTHICCKIX [TOBEPXHO-
creit. IIpumepnl (BOJIHOBOE ypaBHEHWE, ypAaBHEHNE TEIOMPOBOHOCTH, YPaB-
nenue Jlamnaca). Kinaccudukaiys ypasaenuii BToporo nopsijika (xapakrepu-
CTUYECKUI MOJMHOM, €ro KaHOHUYIecKas (hbopMa). DIUIHITUIECKHE, THITepOO-
JMYIeCKUe U napabosiniecKie ypapHeHus (B Touke u B 061acT). Y paBHEHUS
¢ HMOCTOSTHHbIMU KO3 dunrentamu. KaHoHndeckuilt Buji ypaBHEHHUsI BTOPO-
1o HopsiiKa (OlpejiesieHre; BOIPOC IPUBOJAUMOCTH K KAHOHUYECKOMY BUJLY ).
Obr1riee JTHEHHOE YpaBHEHUE B CJIyUae JIByX HE3aBUCHMBIX TEPEMEHHBIX (B,
JINCKPUMUHAHT, YPaBHEHUST KOHYCA, XapaKTEPUCTUICCKUX HOPMAaJIel 1 Xapak-
tepucTuk ). Teopema o npuBejieHrn K KaHOHHUecKoMy BrLy. Jlemma o 3amene
nepeMeHHbIX. [IpuBejieHre K KAaHOHUUECKOMY BUJIY B THIEPOOJMIECKOM, DJI-
JIMIITUYIECKOM U HAaPabOJIMIECKOM CJIydasiX.



SAIAYN IJId OJHOMEPHOI'O BOJTHOBOI'O YPABHE-
HUNA. Oopmyna obiero pemienus u ee rpaduieckas MHTeplpeTalus. Bol-
BoJ, popmyJibl Jlamambepa jiiist perennst 3a1a4u Koy oHOPOIHOIO ypaBHe-
aust. [lpunnun koneuanoit 3aucumoctu. Ilpunnun doamens. Cverannast 3a-
Jlava Ha II0JIyOCH C YCJIOBHEM 3aKpellJieHns B HauaJje Koopauaatr. CMmernannas
3aJlada Ha KOHEUYHOM OTPE3Ke C YCJIOBHEM 3aKpeIICHHs Ha Kpasx: pelleHue
¢ omoinbio dpopmysibl Janambepa.

SAIAYNMN JJ1d TPEXMEPHOI'O 1 IBYMEPHOI'O BOJI-
HOBBIX YPABHEHU. ITocranoska 3aa4u Koy B ciryuae Tpex mnpo-
CTPAHCTBEHHBIX TlepeMeHHbix. Onpenenenne chepnaeckoro cpegHero, BhIBOJL
Jisi Hero JinphepeHInabHOrO ypaBHeH sl B IepeMeHHbIX (X, Y, 2, 7). Ce-
pUUecKoe cpejHee OT pelleHus 3ajadud Kol Kak pelleHne ClelnualbHoi
cMellaHHoi 3ajiaun B KBajipanTe r > 0, t > 0. Pemenne 3ajaun Ko kax
npejies cpepudeckux cpejgnux mpu r — 0. Qopmysia Kupxroda. Teopema o
CYIIECTBOBAHUU U €JIMHCTBEHHOCTH pelienus 3a/iauu Kot Jijist TpexMepHoro
BOJIHOBOrO ypaBHeHus. lIpuanun [Moiirenca, nepeHuit u 3aHUI BOJHOBBIE
dporTel. Cdhepuieckne, NUIMHAPUIECKNE W TIJIOCKHE BOJIHBI. BhiBom ¢op-
mysibl [lyaccona B ciydae JIByX 1MPOCTPAHCTBEHHbBIX [MEPEMEHHBIX METO/0M
cuycka. [Ipunnun loamess. 3ana3abIBaOIIIi TOTEHITTAL.

MHTET'PAJIBI SHEPT'UN J1JId PEIIIEHY BOJIHOBOI'O
YPABHEHUA. Konnueckune xapakTepucTuaecKne MOBEPXHOCTH JIJIsT MHO-
I'OMEPHOI'0 BOJIHOBOI'O ypaBHeHus. Jlemma 006 sneprerudeckoii onenke. IIpun-
IIUII KOHEYHOI 3aBUCUMOCTH PEIleHHsI BOJTHOBOTO ypPaBHEHUsI OT HadaJbHBIX
narabix. Ennncersennocts permennst 3agaqan Komm. Cmerrannast 3aaq9a, J1J1st
BOJIHOBOI'O YpaBHEHUs C HYJIEBbIMU KOJieOAHUSIMU Ha OOKOBOW rpaHulle Iu-
JIAHpA. EIMHCTBEHHOCTD ee pelleHnsi. 3aKOH COXPAHEHUsI SHEPTHH JJIsl pe-
IIIEHUIl BOJTHOBOI'O YpaBHEHUS ¢ (PMHUTHBIMU HAUYAJIbHBIMK JIAHHBIMHU.

ITOHATNE O KOPPEKTHBIX I HEKOPPEKTHBIX 3A-
TAYAX MATEMATUYECKON ®U3NUKN. IIPIMEP AJTAMA-
PA. Tlpumep u onpesenenue koppekTHoit 3agaan. [Ipumep Jlesu (perenne
we cymecrsyer). [lpumep 3agaqu Kormn ¢ qanabiMur Ha XapaKTepUCTHICCKOT
JIOCKOCTH (pertierne He eJinHcTBerHO). Sagada Ko jiist TpexmMepHoro BoJi-
HOBOI'O ypaBHeHWsi ¢ jaHHbiMU 1pu & = 0 (mpumep Ajamapa, OTCyTCTBHE
HEIPEepBIBHOIT 3aBucuMocTn). 3agada Ko st cucrembl ypasuenuii Korm—
Pumana: npumep Amamapa. @opmynuposka teopembl Kommn—KopaJieBekoii
JIUIsi OJTHOTO ypaBHeHust ¢ ganubiMu Kot Ha mytockocTu. Kpurepunii KOppekT-
HOCTH 3aja4uu Koiu Jijisi BOJHOBOI'O ypaBHEHHUsI C JIAHHBIMHM Ha ILJIOCKOCTH.
IIpocTpaHcTBEHHO 11O00HBIE IOBEPXHOCTH.

PEIITEHUE CMEIITAHHON 3AJTAYN IJ1d YPABHEHUY
BTOPOTI'O ITIOPAJKA METOJO0OM ®YPDBE. I[locranoBka cmerniaH-

HOI 3aJ1a9M JIJIsi TUIIepOOJIMIECKOro YpaBHEHMSI BTOPOIo mopsijka. Pazjene-



HUEe TepeMeHHbIX B ypaBHEHUU. 3aJiada O COOCTBEHHBIX 3HAUEHUIX, PA3JIO-
JKeHHUsI 10 coOCTBeHHBbIM (yHKIusAM. [louck pelieHusi Bceil 3ajiladu B BHJE
psijia 110 coOCTBEHHBIM (pyHKIMAM. Kosiebanus mpsiMoyrojibHOI MeMOpaHbl C
3aKpelieHHbIMU KpasiMu. Kojiebanusi Kpyryioit MeMOpaHbl ¢ 3aKpeIlJIeHHbIMU
KpasMHu.

SAIAYN NJId YPABHEHN A TEIIJIOITPOBOJIHOCTMN. I1o-
cranoBka 3a1a49n Ko, THBapruaHTHOCTH MHOXKECTBA PEIIEHWH OTHOCUTE Th-
HO CIENHUAJBHBIX TPeoOpa30BaHuil MI0CKOCTH. BuiBom (hopMynbl ajs hyHa-
MEHTaJIbHOI'O pellleHrs ypaBHEeHMs Telltonpopojanoctu. Murerpan [lyaccona
kak perrienrie 3ajadu Komm. [Tpumep Kosasiesckoit. [lpumep HeeguncTBeH-
HOCTH perreHusi 3ajadn Komu it ypaBHeHus TerionpoBogrocTu. [1pun-
U MakKcUMyMa. EJMHCTBEHHOCTHL pelleHus 3ajaun Komm B Kjacce orpa-
HU4YeHHbIX pyHKnuit. KoppekTHocTs 3ajaun Komn B Kiiacce orpaHrnueHHbIX
dbyuknuit. Onpenenenne knacca My (T'). @opmynuposka Teopembl TruxoHO-
Ba. [Ipunmun loamests Jiisi HEOJIHOPOHOTO YPABHEHUST TEILJIONPOBOHOCTH.
[Ipumep perenus 3agaun Koim MeTOOM pasjiefieHns rnepeMeHHbiX. Cme-
MMaHHas 3aJa9a JJsT mapaboJInIeckKoro ypaBHEHWsT BTOPOTO TMOPSIIKA B IH-
JIMH/IPE.

OBOBIHIEHHBIE ®YHKIIVM 1N PEIITEHNA 3AJTAY MA-
TEMATUYECKOI ®U3MKN. He3aMKHYTOCTb HPOCTPAHCTBA pelie-
HUil JINHEHOI'O OJIHOPOJIHOIO YPaBHEHUs 110 paBHOMEPHOU HopMme. [Ipuniu
asoiicrsennocru. Knacesr C*(Q) u C3°(Q2). Orobpaxkenne n1pocTpaHCTBa
Lioc(€2) B npocrpancTso muneiinbix Ha C3°(€2) dyukimonanos. Jlemma o
Bya-Peiimonia. IIpocTpancTBo OCHOBHBIX (DYHKITUIT 1 MHOXKECTBO JIMHEHHBIX
HelpepbIBHBbIX Ha HeM (pyHkIroHasoB. Henbra dpynknust Jlupaka. IIpocrpan-
crBo D’(€2), cxomumocts u nosHoTa. Jlenbra dyuknusa npaka Kak mpejesn
TIOCJIEJIOBATEILHOCTH JIOKAJbHO CyMMUpYeMbIX (byHKIWi. PaBencTBo 0600~
meHHbIX GyHkiuit B obsactu. Hocuresib 06001ennoit pyukiun. GunurHbe,
peryJisipuble U CUHIYJIsipHbIe 000011IeHHbIe (PyHKIMU. JInHeiiHas 3ameHa rnepe-
MEHHOII B 0000IIEHHBIX (PYHKIMSIX U YMHOXKeHne Ha 6ecKoHeuHO gud dhepeH-
nupyemyto dyuknuo. Juddepennupopanue 0000IEHHBIX (PYHKIMI 1 CBOIi-
cTBa orneparopa 00o0IeHHoro Jinddepennupobanus. uddepennmnaibabie
onepatopsl Ha D’ n dynpamentaabuple pemenus. Inddepennnposanne Ky-
COUHO TUIaJIKuX pyHknuit. PyHgaMeHTaJIbHbIE PelleHrsT 00bIKHOBEHHBIX JIH (-
bepeHImaIbHBIX OMEPaTOPORB, OTIEPATOPA, TETJIOMPOBOIHOCTH, 8 TAKKE OIHO-
MEPHOTO M JIBYMEPHOTO BOJIHOBBIX OIIEPATOPOB.

PEIIIEHU Y YPABHEHUMN JIATIJTACA 11 IIVACCOHA. Ornpe-
nenenus (ypasuenus Jlammaca, Ilyaccona, rapmonundeckue dbyHKIUH, dacT-
noe perienne Uy (x)). Ilepsas u Bropas dopmyssl I'puna (BeiBoj u3 dhop-
myJibl Laycca— Ocrporpajickoro). Jlemma 06 MHTErPaIbHOM HPEJICTABJICHIN.
Crencreue o dyngamenranbroct pernienust Uy (x). Onpenenenns HbIOTO-



HOBa IOTEHIIMAJA, IMOTEHIINAJOB IIPOCTOrO U JABOMHOTO cyioéB. IIpocreiirue
cBoiicTBa rapmonuveckux pyHkiuii. beckoneunas quddepeHnupyeMocTs rap-
MoHuYeckux pyHKImil. Teopema o cpejHeM Jijist TapMOHUYECKUX (DYHKINIA.
[Tpunnun makcumyma Juist perienuit ypapuenus Jlamsaca. ITocranosku oc-
HOBHBIX KPAEBBIX 3a/1a4 JIJIsd ypaBHeHusd Jlamnaca. EuHCTBEHHOCTD pellenus
zagaun Jupuxmie nna ypasuenus Jlammaca.

OVYHKIINSA TPUHA 3AJTAYN JINPUXJIE. Oupenenenne hyHK-
nuu ['puna 3agaqu dupuxie. CpoiicrBa ¢ynknuu ['puna (HeoTpuaresn-
HOCTh, CUMMETPUIHOCTH U T.01.). [IpejcraBienne riajikoro perieHusi BHYT-
penneit 3ajaun Jlupuxie yepes eé pyuknuio ['prna.

OYHKIINA 'PUHA 1 BHYTPEHHAA 3AJTAYA JINPUX-
JIE JIJIA ITTAPA. Iloctpoenue ¢gpyuknuu ['puHa I mapa MeToIoM U300~
paxkenuii. IIpejicraBiienne peirenus BHyTpeHHei 3aa4un Jlupuxie unrerpa-
som Ilyaccona. Unrerpan Ilyaccona B chepudeckux (n = 3) u noJspHBIX
(n = 2) koopyuHarax. [apMOHUUYHOCTH U HENPEPbIBHOCTH MHTErpasa Ilyac-
COHa C HEIIPEPBIBHLIM BECOM.

CBOVMICTBA TAPMOHMYECKINX ®YHKIINN. Jlemma, 06par-
Hasl TeopeMe O cpejiHeM Jiist rapmoHnydeckux pynkimit. [lepsasi reopema ['ap-
nakxa. Hepapencrsa 'apraka. Bropas Teopema 'apraka. Teopema JInyBuis.

BHEIITHUNE 3AJTAYN J1J14d YPABHEHUN A JIAIIJTACA. Jlem-
Ma o perernn 3ajaun Jupuxie Bo BHenHOCTH Tapa. Jlemma o noBejeHun
rapMOHKYECKON PYHKIMKU HA OECKOHEUHOCTU. TeopeMbl €JIMHCTBEHHOCTH J1JIst
BHeIITHEll 1 BHyTpeHHe# 3ama4d Helimana.

YPABHEHUE JIATIJIACA B OPTOI'OHAJIBHBIX KPUBO-
JIMHEMHBIX KOOPIMHATAX. Teopema 0 npeobpasoBaHui Jallia-
cHaHa IpHU Iepexojie K HOBBIM KoopauHaTraM. OpToroHajbHbIe KOOPIMHATHI,
KoaddunmenTsl Jlame u B JaliaciaHa B OPTOrOHAJbHBIX KOOD/IMHATAX.
Omnpenenenne cheprnaecKux KOOPAUHAT U UX OPTOTOHAIBLHOCTL. Koadduim-
eatbl Jlame cdepuieckux xoopaunar. Oneparop Jlamiaca B cdepuaecknx
KoopimHaTax. Pa3esienne nepeMeHHbIX B ypaBHenuu Jlamiaca B MHOTOMEp-
HBIX cepriyecKux KoopjuHaTax. PajuajbHasg U yrjoBas 4acTU OllepaTopa
Jlariaca.

COEPNYECKUE ®YHKIINN B n-MEPHOM IIPOCTPAH-
CTBE. Onpenenenne chepuieckux rapMOHUK KaK peIieHuit 3a1a4u Ha, coo-
CTBEHHbBIE 3HaUYeHus jijisi oneparopa Jlamnaca — Benbrpavu. IIpocrpancrso
L5 (S). OproronaibHocTh chepuieckKux rapMOHUK PasHbIX 110psiKoB. Orpe-
JleJIeHKE MIAPOBBLIX MHOMOUIeHOB. POPMYJIMPOBKA TEOPEMBI O CBSI3H IIAPOBHIX
MHOI'OWIEHOB U cdepudeckux (pynknuii. Jlemma o neiicrBun oneparopa Jla-
1J1aca Ha, [POU3BeJIeHUE OJIHOPOJIHBIX (PyHKIMI. /[JokazaTe/ibCTBO T€OpPEMbI O
CBSI3U 111APOBbIX MHOIOYJIEHOB U cpepudeckux pyHkiuit. DopmyJinpoBKa Teo-
peMmbl 0 IpejictaBiaenun [aycca. Jlemma 00 obsiacTu 3Havenuii oneparopa Q.



JlokazaTenbecTBO TeopeMbl O mpejcTtaBiaeHun [aycca. Qopmymna g pasmep-
HOCTH IIPOCTPAHCTBA IIAaPOBBIX MHOIOUJICHOB 3aJlaHHO cTeneHu. Teopema o
MOJIHOTE TIOC/IeIoBaTebHOCTH Cchepraeckux rapMonnk B Lo(.S). Teopema o
OCJIEIOBATEILHOCTH COOCTBEHHBIX YMCEJT YIVIOBOH dacTu oneparopa Jlarmia-
ca. Kanonnuecknit 6asuc mpocrpancTBa cepuuecKuX rapMOHHK B CJydae
JIBYX HE3aBUCUMBbIX II€PEMEHHBbIX.

COPEPNYECKUE TAPMOHUMUKN B TPEXMEPHOM IIPO-
CTPAHCTBE. Cxema orbickanusi 0a3nuca B IPOCTPAHCTBE ChepriIecKuX
rapMOHHUK 3aJIaHHOTO IOpsijiKa. Teopema 00 orpaHUYeHHbIX PEIIeHUSIX ypaB-
nenns Jlexxamgpa (nosmuombl Jlexxanpa). @opwmysa Pojgpura st nosm-
Homos Jlexanjpa. Ilpucoeunennnie gpyuxinuu Jlexxanapa. Kanonnueckuii
0a3uc MPOCTPaHCTBa C(hepUIeCKUX apMOHUK B ClIydae TpPex He3aBUCHMbIX
IIePEMEHHBIX.

ITPOCTPAHCTBA COBOJIEBA. Onpenenenune n mpocTeiinme ¢BOii-
cra npocrpancrsa Ly(€2), 1 < p < 4o00. Oupejenenne perysispaoit 06006-
IIIEHHOI ITPOM3BOJIHOM JIOKAJIbHO cymMMmupyemoit ¢gpyukmuu. CpoiicTBa ornepa-
Topa obobmenHoro jauddepenmuposanus. Onpenenenne nmpocrpancTsa Co-
6oJ1eBa Wém)(ﬂ) u ero nosinora. CBoiicTBa NPOCTPAHCTE Wzgm)(ﬂ).

CPEJIHUE ®YHKIINU 1 NX CBOMCTBA. dupa ycpennenust,
1puMepbl, olpejeserue cpejineit pynknuu. beckoneunas jiuddepennupye-
MOCTb ¥ (PUHUTHOCTL cpeaHux (pyHkmnuit. CXoauMocTb cpeHIX (DYHKIINMA K
MCXOTHOM HEeTpephIBHON B paBHOMepHOU HOopMme. Heospacranme Lp—HOprI
npu yepeaennn. Cxogumocts cpeganx GyHknuii Kk nexoguoii B Ly (€2). Jlem-
Ma O IMEePeCTAHOBOYHOCTH olepanuii 006001eHnoro andQepeHupoBanus
ycpeHenusi. Teopema o mioTHOCTH 6ecKoHeIHO aud hepeHnnpyeMbIx pyHK-
muit B npocrpancrBax Cobosesa. Ciesn Oeckoneuno puddepeHimpyemoi
byHKIMN Ha TJ1aJIKOM I'MIIEPIIOBEPXHOCTH, TeopeMa, BiaoykeHus. Cjieibl Ha Irpa-
Hue (pynknuit u3 npocrpancts CoboJiesa.

BAPUVAIIMOHHBIN ITIO/IXO0/ K PEIIIEHUIO 3A JIAYN J111-
PUXJIE. MuoxecTBo J01ycTUMbIX (PYHKIU, 3a/JaHHbIX Ha IpaHulle obJia-
ctu. Unarerpan dupuxie. IlocranoBku obobmennoi 3agaan Jupuxie u co-
IyTCTBYIONIEH BapUAIIMOHHON 3aJiauu. EJIMHCTBEHHOCTD pellleHus Bapualii-
OoHHOI 3ajaun. Teopema O MUHMMU3WPYIOMEH mocaemoBaTeshaocTu. CRoii-
CTBa PelleHrst BAPUAIMOHHON 3aiadu (JeMMa 06 OPTOrOHAJIBHOCTH PEIeHH st
dyHKIIAM U3 Wz(l)(ﬂ) C HYJEBBIM CJEJIOM Ha IpaHUIE; JeMMa O TapMo-
HUYHOCTH BHYTPH O0JIACTH CPeIHUX (PYHKIMI JIIsi pellleHns] BapualioOHHOM
3aJIa4u; JIEeMMa O HEIPEPbIBHOCTU BHYTPHU 00JIACTU pEIeHusT BapUallMOHHO
3aJla4u; JIeMMa O MapPMOHUYHOCTH BHYTPU 00JIACTU pellleHusi BapualluOHHOM
3ajiaun ). EanHcTBeHHOCTD perennst 06001menHoit 3aaaun Jupuxie. [Ipunmnun
Hupuxie. [lpumep Anamapa negonyctuMoit hyHKITHH.



BAPUAIIMOHHBIN IIOAXOJ K PEHIEHUIO 3AJAYUN
HEMMAHA. Iocranoska o606mennoii 3agaun Hefimana. CioiaGoe pertie-
nue 3ajiaun Helimana. IlocranoBka coryrerBytoneil BapualmoHHON 3a,/1a4u.
Teopema cyIecTBOBaHUsI U €JIMHCTBEHHOCTH PEIIeHUs COIYTCTBYIONIEH Ba-
pUAIMOHHON 3aja4un. Teopema CyInecTBOBaHUS U €JIMHCTBEHHOCTH CJIaDOro
perienus 3ajaun Helimana. Teopema o cBoiicTBax pelieHusi BapualmoHHOM
3aJ1a91.

IIPEIMET 11 9®®EKTHI TEOPU HEJIMHEMHBIX BOJIH.
[Tpemer Teopuu HeJMHERHBIX BOJIH, TPUMEPHI. DD MDEKTHI, XapaKTepHbBIE JJIsT
TEOPUU HEeJIMHEHHbIX BOJIH. Jluciiepeusi BOJIH: JIMCIIEPCMOHHOE COOTHOIIEHUE
JUIS JINHEHHBIX YpaBHEHMI U CUCTEM, IIPUMEpbI, pa3MblBaHue MPOMUIIT BOJI-
HBI B CpeJie ¢ JIncrepcueit, Henneinbiit cydaii. Pazpyrenne BoHbI: 3a/1a9a
Koru Juisi ypaBHeHUs! IPOCTHIX BOJIH, €€ PellleHre MeTOJ[OM XapaKTePUCTHUK.
ObobImeHHOE pelllenne ypaBHEHHsI MPOCTBIX BOJIH. YCJIOBUsI Ha pa3pbiBe U
IOKCK TOYKM pa3pbIBa.

METO/J OBPATHOWM 3AJAYN OJ1d YPABHEHUSYA K/1®:
BBEJIEHUE. Kanonunueckuit Buji 1 3aKOHbI cOXpaHeHus ypasuenust Kjud.
[TocTanoBKM npsiMoit 1 0OpaTHOM 3a1a9 paccesanus. Cxema pelieHus 3a,1a9n
Ko st ypaBuenus Knd merogoMm obpaTHOI 3a1a4ui.

METO/J OBPATHOWM 3AJAYN OJ1d YPABHEHUSYA K/1®:
OBOCHOBAHMHE. CsoiictBa omaomepHoro omeparopa Illpemgunrepa c
obicTpoyObIBatouM norennuagom. Onpenenenne napbl Jlakca. Kpurepwuit
YHUTAPHOW 9KBUBAJICHTHOCTHU peasuialinii orneparopa [penunrepa npu pas-
HbIX 3Ha4YeHUsAX BpemeHu. [Ipumepn! oneparopon, obpasyoniux napbl Jlakca.
CnencTBust 0 COOCTBEHHBIX YUCJAX. Y paBHEHHUE JJIsi COOCTBEHHBIX (DYHKIM
oreparopa ¢ IMOCTOAHHLIMU BO BPEMEHH COOCTBEHHBIMU YHUCJAMHU. 3aBUCH-
MOCTH OT BPEMEHU JIAHHBIX PACCEsTHUS B CJlydae ObICTPOYObIBAIOIIErO MOTEH-
nuasa. Pyuximn Mocra. Marpuiia paccesHus, CB3b €€ 9JIEMEHTOB ¢ Ko3(D-
gpunmenTaMu oTparkenus u MpoxoxkaeHus. CBsa3b MeXK /1y IOTEHIINAJIOM U SIJI-
POM B TPEyTOJIbHOM TipejacTasienny nepsoii dynkimn Nocra. Cesasp sipa B
TPeyroJIbHOM TIPe/ICTABICHIH 1epBoii GyHKImE VocTa ¢ JaHHBIME paCCes Hus
(ypasuenue [enbdanna—J/leBurana—Mapuenko).

COJINTOHHBIE PEIHIEHN A YPABHEHUN A K/1®. 3anaua Ko-
st ypasiernst Knd co crenpanbHbIMU HAYaIbHBIME JIAHHBIME (TTOCTa~
HOBKa, pelieHue MpsiMoil 3314k paccesiHusl ¢ HadaJbHbIM 1TOTEHIIMAJIOM, 3a-
BUCHMOCTH JIAHHBIX paccesinusi OT Bpemenu). [locTpoerue u perienne ypas-
nenns [enbdanga—J/leBurana—MapueHKo s MOJIOXKUTEIBHOTO 3HAUEHUS
BpeMeHHo# repementoii. Onpejiesienne CoJMTOHA, KadeCTBEHHBI XapakTep
B3aMMOJICCTBHS JIBYX COJTUTOHOB.
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Pekomenayembie TeMbl CEMUHAPCKUX 3aHATUN W yHIpPakKHEHU

1. YpaBHeHus ¢ YaCTHBIMU IPOU3BOIHBIMY IIEPBOTrO MOPsJIKa, 3ajada Korn.

Ypasuenue ['avmnnbrona — fAxobu. (2 3amsarus).

2. Kilaccudukaliyst ypaBHEHUIT M CUCTEM, XapaKTEPUCTUIECKUE ITOBEPXHO-

cru. (1 samgrue.) [lpuBeeHne K KAHOHUIECKOMY BUJIy YDaBHEHUI U CH-

crem. Obrmee pemenue. (2 3anarus, |1], §1; 2], r1.1,§2.)

3. OHoMepHOe BOJIHOBOE ypaBHeHue, 3aja4da Komm, dopmyna Hanambepa,
npunimn Joamerns, 3agadu B kBajpanre. (1 3ansgrue.) MHOromepaoe BoJi-

HOBOE ypaBHEHHUE, ero xapakTepucTuku, 3ajada Ko, dopmysib Kupx-

ropa n Ilyaccona, npunnun Hwoamens. (1 sansrue, [2|, 4, §12 n.2;

rn.6,§21.)

4. KoppekTHocTh 33/1a9 MaTeMarnieckoii dpusukn. [Ipumep Agamapa. (1 3a-

asitue, |1], §7, Ne 137-144.)

5. CMmernannas 3ajia4a Jijisi ypaBHEHUH TUIepOoIndecKoro u napabomaecKko-

ro tunos. Pemenne meromom Qypee. (3 sansrus, |2], 1.6, §20.)

6. YpaBHeHue TerjonpoBoHOCTH, 3aa4a Koru, ¢popmyiia [lyaccona, mpun-

nun Troamesst, npuniun makeumyma. (1 saunsrue, [2], .4, §13; [1],87.)

7. IIpocrpancrso 0600mennbix GyHknnii D', neiicTBus ¢ 060OICHHLIME

dyuknusamu. PyHjiaMeHTaIbHbIe pelleHusd JIMHEHHbIX auddepeHiaib-

HBIX ONEPATOPOB € MOCTOsTHHBIME KO3 dunmenramu. (2 sansrus, |2,

r1.3,86-9,§11.)



8. Kpaesnie 3amaun njs ypaBaenus Jlanmaca. Meron pazjaenenns nmepeMmen-
HBIX (KBaJpat, Kpyr, Kojbio). (1 sansrue.) Ypasuenue Jlammaca B opro-
rOHAJIbHBIX KPUBOJIMHEHHBIX KOOpinHaTax, kKoadgduiurenTso! Jlame. Y pas-
nenue Jlamnaca B chepuueckux KoopjiuHarax, chepuieckue rapMOHUKY.
Ypaguenue Jlamraca B IMUJIMHAPHIECKUX KOOpAuMHATax. (2 samsarus, [2],

1.5, § 16.)
9. Oynkuus ['puna. Meros nzobpaxenuii. (1 sanstue, [2], ri1.5,817; [1],§6.)

10. CgoiicrBa rapmonnueckux dbyukiuii (Gopmysa [lyaccona, reopema o cpeji-

HeM, HepaBeHcTBa [apHaka, Teopema Jluysuss). (1 sansrue, [1],§6.)
11. Cmemannas 3aja4a JJ1st TUIepOoJIMIeCKUX CUCTEM C JBYM# TIePEeMEHHBIMMU:

MIOCTAHOBKA, NPUXOJAIINE U YXOJAIIUe XapaKTEePUCTUKHU, COOTBETCTBYIO-
e UM PUMAHOBBI UHBAPUAHTHI, UHTETI'PAJl SHEPTUH, JUCCUITATUBHBIE Kpa-

eBbIe YCJIOBHsI, allPHOPHBIE OeHKH. (3 3amsaTus.) [1],§2-4.)
12. @ynxupnonasbhbie npocrpancTsa Ly (§2), Lioe(£2), C5°(€2). Perynapnas

0bobenHas npoussojHas GyHkimn u3 Lio.(2). [Ipocrpancrso Cobosie-
B, Wém)(ﬂ). (1 sansTue) fdapa ycpegnenusi, cBOHCTBa omepaTopa yepe/-
nenust B L,(€2), peutenne ogHOoMepHBIX JIHHEHHbIX U] depeHnanbHbIx
ypaBHEHUI B Kjaccax W}Em) [a, b]. (1 zansrue.) OgHOMEpHBIE TEOPEMbI
BJIOYKCHUSI, ONEPATOPDI MPOJOJKEHIS B KJIacCax Wp(m). Cuen dynkuun
3 Wém). (1 zansrue, (2], r1.2,§4,1.3; [1],§9.)

13. Bapuaionnnlie MEeTOIbI pelleHns KpaeBbIX 3aa4 s ypaBHenus Jlama-

ca. lonycrumbie u vHefonyctumbie dbyuaknuu. [punnun Jupuxie. (1 3ans-
Tue, [2], ri1.5,8§19)
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