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I. llesan u 3a1a4u AUCHMILIMHBI (MOAYJIs1):

MHorue ¢u3nyeckre 3aKOHbI, KOTOPBIM MOJAYUHSIOTCS T€ WIHM UHBIE SIBJICHUS, 3alIMCHIBAIOTCS B
BUJIE MAaTEMAaTUYECKOTO YPABHEHMSI, BBIPAYKAIOLIETO OINPEAEICHHYIO 3aBUCUMOCTh MEXy KaKUMU-
TO BeIMYMHAMU. YacTo peub UJIET O COOTHOIICHWH MEXIY BEIMYMHAMH, U3MEHSIOIMMUCS C Teue-
HUEM BPEMEHH, HallpUMEpP, SJKOHOMUYHOCTh JABUTATENs, U3MEpsEMasl PaCCTOSTHUEM, KOTOPOE aBTO-
MaIIMHa MOXET MPoeXaTh Ha OJHOM JIUTPE TOPIOYETO0, 3aBUCUT OT CKOPOCTHU JBUKEHHS aBTOMAIIIH -
Hbl. COOTBETCTBYIOIIEE YPAaBHEHHUE COJACPKHUT OJIHY MM HECKOJIBKO (DYHKIMHA U UX MMPOU3BOAHBIX U
HazbIBaeTcs AuQdepeHnnanbHbIM ypaBHeHHEM. (TemMn u3MeHeHusl pacCTOSHUSL CO BPEMEHEM OIIpe-
JIENeTC CKOPOCTBIO; CIIEOBATENbHO, CKOPOCTh — IPOM3BOJHAs OT PACCTOSHUS; AHAJOTHUYHO,
YCKOpEHHUeE — MPOU3BOJIHASL OT CKOPOCTH, TaK KaK YCKOPEHHE 3aJaeT TeMIT U3MEHEHUSI CKOPOCTH CO
BpeMeHeM.) boibiioe 3Hauenue, KOTopoe UMeroT JuddepeHIraIbHbIe YPaBHEHUS s MaTeMaTHKH
O0COOEHHO JJIs €€ MPUIIOKEHHH, 0OBACHAIOTCA TEM, UTO K PEHICHUIO TAKMX YPAaBHEHUN CBOJIUTCS HC-
CJIeZIOBaHUE MHOTUX (DPU3NYECKUX U TEXHUYECKUX 3a]1ay.

JuddepeHnnanbHble 1 UHTErpaibHble YPaBHEHHS] UTPAIOT CYIIECTBEHHYIO pOJIb U B JIPYIHX
HayKax, TaKHX, KaKk OMOJIOTHUs, S)KOHOMHKA M DJIEKTPOTEXHHKA; B JICHCTBUTEIBHOCTH, OHU BO3HU-
KaloT Be3Jle, T/leé €CTh HEOOXOJMMOCTh KOJIMYECTBEHHOIO (YMCIIOBOTO) omucaHus siBieHud. Bce
muddepeHIMaIbHbIe YpaBHEHUS MOXKHO pa3ieinTh Ha oObikHOBeHHBIE (O/1Y), B KOTOpBIE BXOAAT
TOJIbKO (PyHKIIMHU (M UX MPOU3BOJHBIE) OT OJJTHOTO apryMEHTa, U YPaBHEHUS C YaACTHBIMH MPOU3BOJ-
HeiMU (YPUII), B KOTOPBIX BXOJANIME (PYHKUIUHU 3aBUCAT OT MHOTHMX NepeMeHHbIX. CyIIecTBYIOT
Takke cToxacTuueckue auddepenuuanbubie ypasHeHus (CY), Bkirodaromue ciy4aiHble npoiec-
cbl. B JaHHOM Kypce M3ydaroTcs JIMHEeHbIe MHTEeTpalibHble ypaBHeHus: Ppearonsma u Bonbreppa ¢
Pa3IMYHBIMHU siipamMH (BBIPOXKICHHBIE si/ipa, CHMMETpHUUHBIE s/ipa). OCHOBHBIE PE3yJIbTaThl OJTyUe-
HBI JUI1 CHMMETPHYHBIX Si7Iep U orpenenstorcs Teopemoit I'mnbpoepra —IlImuara. OcHOBHOE BHMMA-
HUE YJIeJICHO HEOJHOPOIHBIM MHTErPaJIbHbIM YPAaBHEHUSM, Ul KOTOPBIX PACCMOTPEHHI IBa METOAA
pemeHunii. PaccmarpuBaeTcst METOA pE30JIbBEHTHI.

JuddepennnanbHOe ypaBHEHHE COAEPKUT B CBOEH 3allMCH HEU3BECTHYIO (DYHKIIMIO, €€ TPOU3-
BOJIHBIC U HE3aBUCHMBbIE TMIEPEMEHHBIC; O/IHAKO HE JII000e ypaBHEHHE, COJepiKallee MPOU3BOAHbIE
HEU3BEeCTHOM (pyHKuMU, sBAsieTcs quddepeHInaabHbIM ypaBHeHHEeM. CTOUT TakkKe OTMETHUTb, YTO
muddepeHMaIbHOe ypaBHEHHE MOXKET BOOOIIEe He COJepkKaTh HEU3BECTHYIO (YHKIIHIO, HEKOTO-
pble €€ MPOU3BOJAHbBIE U CBOOOHBIC TIEPEMEHHBIE, HO 0053aHO COAEPKATh XOTs Obl OJAHY U3 MPOU3-
BOJIHBIX.

[Topsanok, niu creneHb AU GepeHInaIbHOr0 YpaBHEHUS! — HAUOOJIBIINN MOPSI0K IPOU3BOI-
HBIX, BXOJISIIIUX B HETO.

Pemennem (uHTerpamom) muddepeHuaibHOr0 YpaBHEHHS TOPsAIKA N Ha3bIBaCTCs (yHKIIUS
y(x), UMero1Ias Ha HEKOTOpOM HHTepBaie (a, b) mpousBoansie y'(X),y"(X),...,y(n)(X) 10 mopsaka n
BKJIFOUMTEJIBHO M YAOBJIETBOPSIOLIAs 3TOMy ypaBHeHHUI0. [Ipouecc pemenus nuddepeHranbsHoro
ypaBHEHHsI Ha3bIBaeTCsl MHTErpupoBaHHeM. Bompoc 00 uHTerpupoBaHuu IudepeHInaIbHOro
YpaBHEHUS CUUTAETCS PELIECHHBIM, €CJIM HaXO0XK/IEHUE HEU3BECTHOU (YHKIUU yIaeTcs MPUBECTH K
KBaJpaType, He3aBUCUMO OT TOTO, BBIPAXKAETCS JIM MOJIyYEHHBIH MHTErpajl B KOHEUHOM BHUJIE WIIH
HeT.

Ieabio Kypca sBisieTcs U3y4EHHE OJHOPOIHBIX M HEOJHOPOIHBIX JIMHEWHBIX U HEJIMHEHHBIX
Qg QepeHIraIbHbIX YpaBHEHUH, JIMHEHHBIX, HEOTHOPOIHBIX M OJTHOPOTHBIX MHTETPAIBHBIX YpaB-
HeHuil @penronsma u BonbTreppa U MX CBOWCTB, HA OCHOBE KOTOPBIX CO3JIAIOTCS MaTEMATUYECKUE
MozienH (PU3UYECKUX SIBJICHUI U 3aKOHOB B JIMHEWHOM MPHUOIMKEHUU. 3HAHUS, TOJyUYEHHbIE MPU
U3yUYeHHUH Kypca, GOpMUPYIOT MaTeMaTHUECKYIO KYJIbTYpPY, COCTaBIISIOT OCHOBY €CTECTBEHHOHAYY-
HOTO MO/AX0/1a UCCIIEIOBAHMSI IPUPOJHBIX SBJICHUH.

3amaun

JlaHHast TUCUUIUIMHA IPU3BaHa peliaTh CieIyIone 3a1a4un:

e U3yyeHHE U OBJIAJICHUE METOJaMH pelieHus quddepeHnaIbHbIX U HHTErPalIbHbIX YpaBHE-

HUH;
® 13y4YEHHUE METO/OB U IPUEMOB MaTEMATUYECKUX JJOKA3aTEIbCTB TEOPEM U YTBEPKICHUM;



e OBJIQJICHUE METOJaMU MHTETPUPOBAHUS PA3JIMYHBIX TUIIOB U BUAOB AU (HEepeHIUAIBHBIX U
MHTErPAJIbHBIX YPaBHECHU;

e (opMupoBaHHE Yy CTy/ICHTOB YMEHHI M HABBIKOB CAMOCTOSATEIBHOTO PUOOPETEHHS U MPH-
MEHEHHs 3HAaHUU IIPU UCCIIEIOBAHNUU U ITIOCTPOECHUN MaTEMAaTUYECKUX MOJEIIEH;

e OBJIAJICHUE CTYJCHTAMH 3HaHMU 10 npumenenuto 1Y u UV B pa3nnusbIX pazaenax GU3MKu
IpU UCCIeI0BaHUN (U3NYECKUX SBJICHHUH.

IIporpamMMa OpreHTHpPOBaHA HAa Pa3BUTHUE Y CTYACHTOB HHTEpECa K MIO3HAHUIO TAKUX MAaTeMaTH-
YEeCKUX O00BEKTOB, KaK YMCIIOBBIC U (DYHKIIMOHAJIHHBIE MHOXKECTBA, ajlreOpandeckue CTPYKTYpbl U
ux cBoicTBa. [IproOpeTeHne HaBBIKOB CaMOCTOSATEIBHOTO M3yueHHs (DyHIaMEHTaJIbHBIX OCHOB
HayKH U UX IPUIOKECHUM.

I1. MecTo qucunniaunbl B cTpykrype OIIOIT

JucuumumHa nuddepeHnranbable ypaBHEHUsT OTHOCUTCS K TUCIMIUIMHAM 00S3aTeNbHONW 4YacTh
OCHOBHOI1 npodeccroHanbHON 00pa3oBareabHON mporpaMMbl. OCHOBHBIE TPeOOBaHMS K BXOJHBIM
3HAHUSAM CBSI3aHBI CO 3HAHUSMM M HaBBIKAMM, BJIAJICHUEM BBIYMCIUTEIBHBIMA METOJAMU U IIpUEMa -
MU pEeILIeHUs CTaHaPTHBIX 33]1a4, IPUOOPETEHHBIMU MPU U3yUYEHUH AUCHUIUIHH «MaTtemMaTudeckuit
aHamm3» U «JIuneliHas anreOpa. M3ydyaemas TuCIUIUIMHA SBISICTCS 0A30BOM IS M3YUYCHUS TaKUX
JTUCIUIUIMH Kak «MeToJpl MaTeMaTU4ecKoi (DU3HKW», a Takke psijfa AUCHUIUIMH TEOPETHUECKON
¢uznku: «KBaHTOBas MEXaHUKa», « DIEKTPOIUHAMUKAY.

II1. TpeGoBaHus K pe3yjbTaTaM OCBOCHUS IMCHUIJINHBI (MOIYJIs1)

IlepeueHb MJIAHUPYEMBIX Pe3YJIbTATOB 00yYeHMS MO TUCHMILJIMHE , COOTHECEHHBIX ¢ MHANKA-

TOPAMH JI0CTHKEHHsI KOMIEeTeHIMii

Komnerenmnus OIIK-1: CnocobeH mnpuMeHsATh 0a30BbIE 3HAHUS B 00JMAcTU (U3UKU H
pamroU3UKHN M HCIOIb30BaTh UX B MPO(ECCHOHATIBLHON eSTeIbHOCTH,
B TOM 4HCJIE B cpepe Meaarornueckoi AesTeIbHOCTH

OIIK 1.1 [Ipumensier 6a3oBble 3HaHUS B 00J1aCTH (PUZUKH U paAHOPUIUKHU IS
pelIeHns] HayYHO- UCCIIEJ0BATEIbCKHUX 3aa4

OIIK 1.2 [Tpumensier 6a3oBbie 3HAHUS B 00JIACTH (GU3UKH U paAHOPUIUKHU JITIS
pelLeHNs IPUKIIAJHBIX 33124 PO(HeCCHOHAIBHON AEATENbHOCTH

OIIK 1.3 [IpeacraBisieT ciymarensM B TOCTYITHOM JIJIsT BOCHPHUATHS (hOpMe 3Ha-
HUS B 007acTH GU3UKHU U pafuo(U3UKH, B TOM YUCIIE TIPU BBITOJTHEHUN
3a7a4 B cdepe Meiarornaeckon 1esTeIbHOCTH

IV. Coaepxanue M CTPYKTYpPa JHCHUIINHBI

O0beM IUCUMIIAHEI COCTABIAET 3 3a4eTHRIX eauHUIb], 108 yacoB, B TOM umnciie 85 4acoB KOH -
TaKTHOU pabOTHI.

3aHATHS TPOBOAATCA B OYHOM (opMe 00ydeHHs] C TPUMEHEHHUEM TUCTAHIIMOHHOTO KOHTPOJIS
caMoCTOsATeNIbHON paboThl cTyaeHToB Yepe3 DUOC dakyabprera. DIEKTPOHHON U AUCTAHIIMOHHOM
¢dbopM oOyudeHus: He MpeyCMaTpPUBAETCS.

Ha npaktnueckyto noAroToBKy oTBoAUTCs 32 4ac.

dopMa MPOMEKYTOUHON aTTECTALMU: 3a4€T C OLICHKOM.

4.1. Conep:kanue AMCUMILIMHBI, CTPYKTYpPHPOBaHHOEe IO TeMaM, ¢ YKa3aHHMeM BH/AO0B
y‘leﬁﬂblx 3aHATHH U OTBEACHHOI'0 HA HUX KOJIHUYECTBA aKaAAEMNYIECCKUX YaCcoB

Ne | Paz- | C| Bc s Bunsl yaeOHOM paboTHI, DopwmsI Te-

o/l | gen | e | er | HAX | BKJIOYas CAMOCTOATEIBHYIO padoTy 00YYaroLIMXCs , TpaKTHYe- KyLIEro
IMc- | M | O | Ipak- CKYO OATOTOBKY U TPYIOSMKOCTb KOHTPOJIS
ou- | € | 4a | TH4e- (B yacax) yCIeBaeMo-




wm- | ¢ | co | ckas | KonrakrhHas pabGora npenoaasarens ¢ oOyqaronm- | Camocros- CTH;
HBl/ | T B | moj- MHUCS TeNbHast ®dopma mpo-
TEeMbI ro- abota MEXYTOYHOMI
p Jlexnun Cemunapckue | Koncymprammn p Y
TOBKA aTTeCTaluu
/MpaKTHYECKHe
00y- (no ceme-
/mabopaTopHbIe
qaro- cmpam)
3aHATHS
WX~
csl
1 1-6 3 /108 |32 32 32 1 23 ITpakTuye-
cKoe  3ana-
HUE; dK3aMEH
HUroro: 108 |32 32 32 1 23

4.2 Il;1aH BHeayIMTOPHOM CAMOCTOATEIbHOM PA00THI 00y4aI0IMXCS 110 JUCHUILIHHE

Cemectp HasBanue pas3-| CamocTosiTenbHas paboTa o0ydaromumxcs OnenouHoe VYuebHo-
eJa, TeMBI CPENCTBO MeToxuue-
fiena, Bun camocrosi- | Cpoku BbINOI- | Tpya0eMKCTh pe A
. ckoe obecrie-
TENbHOU pabo- | HeHHA (qac.)
YEHUE CaMmo-
TBI o
CTOATEIBHOMN
paboTsl
3 1-6 3ananue B Bu- |Ilocne  mpoii- 23 Jemonctpanus | UcTouHuku
1€ 3aa4 JICHHBIX TEM TOTOBBIX PEIIE- | 1o cHOBHOM

HUH
U JIONOJIHH-

TEILHOU JIH-
TEpaTypsl MO
TeMe paKTH-
YECKUX 3aHs-
tnit; O6pazo-
BaTeNbHBIE
pecypcsl, o-
CTYIIHBIC IO
JIOTUHY H Ta-
poJto,
MIPeIOCTaB-
JIIEMBIM
Hayunoit
OuOIMOTEKOM
ury.

4.3. Cogep:xanmne yueOHOro MmaTepuasa

IIporpamma kypca JugpepeHnuaibibie # HHTErpajibHble YPABHEHUA

BBenenue

[Tonsatus u Tepmunsbl Teopun auddepenunanpueix ypasuenuit (AY). Knaccuduxanus Y.

®dusnyeckue 3anauu, npupoasimue k Y. 3agaua Ko u kpaeBas 3amgada. IHTerpajibHble KpH -
Bble. Jlomanas Ditnepa. ['eomeTprudeckas nuTepnpeTanus ypasHenus y'=f(x,y).

1. [udpepeHunajibHble YypABHEHUS MEPBOTro MOPSIAKA.

Huddepennnanbupie ypaBHeHUs 1-ro mopsiaka ¢ pasIessoluMucs rnepeMeHHsiMu. Ilpocreiimume
Y 1-ro nopsizka, CBOASIIMECS K YPABHEHHIO € Pa3ACIISIIOIIMMUCS ITIepeMEeHHbIMU. JInHEelHbIEe ypaB-
HeHus 1-ro nopsaka. JInHeliHble OJHOPOIHBIE YPaBHEHMS], JINHEHHBIE HEOAHOPOAHBIE YPABHEHUS U

ypaBHEHUs, IPUBOAAIIMECST K HUM. MeTol Bapranny NocTossHHON. YpaBHeHus: bepHyum u Pukka-



ti. Juddepenunansupie ypaBHeHus B MoaHBIX Auddepennnanax. J[Ba cnocoda HHTErpUpOBaHUS
ypaBHEHHIA B TOJHBIX Auddepennnanax. MaTerpupyemple KomOuHaMU. MIHTErpupyOmuii MHOXH-
TE€Ib W TeopeMa Jillepa O CYLIECTBOBAHWHM HMHTETPHUPYIOIIEr0 MHOXUTENSA. uddepennuansubie
ypaBHEHMsI, 3aJ]aHHbIe B HEABHOM (hopMe M He pa3pelIeHHble OTHOCUTENFHO MPOU3BOIHONW. MeTos
BBeJIeHUS TapaMeTpa (OB) JUIsl HHTETPUPOBAHUS YpaBHEHUH, 3aJJaHHBIX B HEABHOM dopMme. YpaBHe-
Hue Kiepo.
Teopema Ilukapa o cyIiecCTBOBaHWU U €IMHCTBEHHOCTH PEIICHUs ypaBHeHUS y'=f{(X,y)./lokazarens-
cTBO Teopembl [Tukapa. Metox mocienoBaTeNbHBIX MpuOIKeHuil. [IpuHIMI cxaThiX 0TOOpake-
HU.

2. IndpepenunaibHbie ypAaBHEHHS N-T'0 NOPAAKA.
JluHeiHble OJTHOPOIHBIE YPABHEHUS N-TO MOPSAJKA C TOCTOSTHHBIMU KOd(pdUIIeHTaMH. XapaKTepu-
cTrueckoe ypaBHeHue. OOliee perieHre ypaBHEHHs B Cly4yae pa3IMYHbIX U KPaTHBIX KOpHEH Xa-
PAKTEPUCTUYECKOTO YpaBHEHUA. YpaBHEHUSI DWjepa U METOJ UX pelieHus. JInHeilHble o0qHOpO/I-
HbIE€ YpaBHEHUs N-TO MOPSAJKA C MepeMEHHBIMU Kod(urenTamu (0OLHii ciryyail) 1 CBOWCTBa UX
pemenuii. OneparopHas Gpopma 3anucu: JTHHEHHBINA AuddepeHnnanbabii onepartop. Jlnneiinas 3a-
BUCUMOCTH cucTeMbl ¢pyHKuuid. Onpenenutens Bponckoro. Teopema JMHEHHON 3aBUCUMOCTH CH-
creMbl pyHKIMA. Teopema o IMHEWHONW HE3aBUCUMOCTH CHUCTEMBI pelieHui TuHeitHoro auddepeH-
LUAJIbHOTO ypaBHEHUS N-ro nopsanka. yHnaMeHTanpHas cucreMa peuieHuil. Teopema o CyecTBo-
BaHWM W €IMHCTBEHHOCTH pemieHus AuddepeHnnaIpHor0 YpaBHeHUs n-To mopsiaka (6e3 mokasa-
TenbCTBa). JIMHEHbIE HEOAHOPOHBIE YpaBHEHHUS. MeTopl MHTETPUPOBAHUS JTMHEMHBIX HEOHO-
POJHBIX YPAaBHEHHH C MOCTOSIHHBIMH KOA(h(DHUIIMEHTAMHU: METO ] HEOTIPEIeTICHHBIX KO3(PPHUITNESHTOB;
METO/]I Bapualuy NMOCTOAHHbIX. Popmyna OcTporpaackoro-JInyBuwiis U UHTErpUpOBaHUE ypaBHE-
HUM BTOPOTO MOPSIIKA.
WuTerpuposanue /1Y ¢ nomousto psiioB. YpaBHeHue Diipu u ypaBHeHue beccens. @ynkuun bec-
censl.

3. Cucremsl AudpepeHnHaIBLHBIX ypaBHeHNH 1-T0 nmopsaka.
Cuctembl THHEHHBIX TudPepeHInaTbHBIX ypaBHEHUH 1-T0 Topsika. MaTpudHas 3alIUCh CUCTEMBI
JY. CpolicTBa pelIeHni CUCTEMBbl JIMHEWHBIX OJHOPOIHBIX ypaBHEHHMH 1-ro mopsika. JInneiHas
3aBUCUMOCTh CUCTEeMBbI BeKTOp-pyHkIui. [Ipuniun cynepno3unuu. Onpenenutens BpoHckoro cu-
CTeMbI BEeKTOP-(QyHKIHIA 1 Teopema 00 onpenenurene Bponckoro. dyHnamMeHTallbHas CHCTEMa pe-
nieHuid. MeTo bl MHTErpUPOBAHUS CUCTEM YPaBHEHUH C MOCTOSIHHBIMU KO3 PHUIIEeHTaMU.

4. KpaeBasi 3aga4a )11 00bIKHOBeHHBIX Tu( (epeHINaTbHBIX YPABHEHUI
KpaeBas 3amaua st 0ObIKHOBEHHOTO IH((epeHIMalIbHOTO YpaBHEHHUs BTOPOro nopsaka. OyHkK-
s ['puna kpaeBoil 3amauu. CpoiictBa ¢ynkimu ['puna. Meton moctpoenust ¢ynkiuu ['puna.
[Tpumep nmoctpoenus. Pemenne HeoHOPOIHOM KpaeBoi 3amaun. denpTa-Gynkuus Jupaka u kpae-
Bas 3a1ava. OnpeneneHue U CBOMCTBa nenbra-GyHKmn Jupaka.

5. Jluneiinbie uHTETpabHbIe YpaBHeHus Opearonasma u BoasTeppa n ux knaccuduxamus. Cpsi-
31 MEXIY JUHEHHBIMU UHTErpAIbHBIMU U AU (epeHInaNIbHBIMUA YPABHEHUSAMH. DJIEeMEHTHI (PyHK-
[IMOHAJIFHOTO aHallu3a: CKaJSIpHOE MPOU3BEIEeHUE, HOpMAa U METpHKa ompezensieMble B (PyHKIHO-
HaAJILHOM TpocTpaHcTBe. JIMHEeHHBIN onepaTop, AeHCTBYIOMUI B (DyHKIIMOHATLHOM MPOCTPAHCTBE.
Hopma omneparopa, OrpaHMYE€HHOCTh W HENPEPBIBHOCTH omneparopa. [IpuMep HeorpaHHMYEHHOTO
orneparopa. JIuHeliHblii nHTErpaIbHbI onepaTop @pearonbMa U ero coOCTBEHHbIE (PYHKIIUN U cO0-
CTBEeHHbIE 3HaUeHUsI. CHUMMETPUYHBINA onepaTtop DpenrosibMa U CBOMCTBA €r0 COOCTBEHHBIX (yHK-
U U COOCTBEHHBIX 3HAUECHUH.

6. Heognoponusie ypaBHeHus ®pearonabma ¢ BBIPOKIECHHBIM SAPOM U CONPSHKEHHOE ypaBHE-
Hue.. CucTeMbl JTUHEHHBIX alreOpandeckux ypaBHEHUH U UX COBMECTHOCTH (pa3pemnmMocTs). Teo-
pembl Openronsma Nel, 2 u 3. Pe3onbBeHTa ypaBHEeHUs] DpearosbMa ¢ BRIPOKIAECHHBIM sSapoM. Of-
HOPOJHBIE YpaBHEeHUsI PpeAroabmMa ¢ CHMMETPUYHBIM A1poM.. CBOMCTBa COOCTBEHHBIX (DYHKIUH 1
COOCTBEHHBIX 3HaUeHUW cuMMeTpuaHOTO simpa (Teopemsl). Heomgnopoausie ypaBHeHUsT Opeaross-
Ma C CUMMETPHYHBIM SIIPOM U CBOMCTBA COOCTBEHHBIX (DYHKIMI M COOCTBEHHBIX 3HaYeHUHU. Pe-
30JIbBEHTa ypaBHeHHs Dpearosibma ¢ IPOU3BOJIbHBIM siipoM. Metoa uteparuii. [loBTopHbIE siapa.
Paznoxenue no cooctBeHHbIM (yHKIMAM. Teopema I'mnbbepra —IlImunra. Teopemsr @penroiabma



u anprepHatuBa Ppearonsma. 3anada Lltypma-JInyBuiuig kak KpaeBas 3ajada U MHTETPaJIbHBIC
ypaBHeHus. YpaBHeHHs Boisbreppa. CyliecTBoBaHME M €JUHCTBEHHOCTh peElIeHMs. Pe3onbBeHTa
ypaBHeHus Bonbreppa. UnTerpo-nuddepennmansabie ypaBHeHus. Pu3nueckre nNpuMepsl.

4.3.1. IlepeyeHb CEMUHAPCKUX, IPAKTHYECKHUX 3aAHATHI U J1a0OpaTOPHBIX padoT

Ne Ne pazgena u HaumenoBanue cemunapos, npakrude- | Tpyno- OneHouHble dopmupyemble
TEMBI AUCIH- CKHUX U JJaDOPaTOPHBIX PaboT eM- cpeicTBa KOMIIETEeHIIUU
TUIMHBI KOCTb
(gacsl)
1 2 3 4 5 6
1 1 Hduddepernnansapie ypaBHEHUS TIEp- 5 Kommekr 3ama- | OIIK-1
BOT'O TIOPAZIKA HUH
2 2 JduddepernnanpHpie ypaBHEHUS N-TO 5 Kommekr 3ama- | OITK-1
TopsiIKa HUH
3 3 Cucrems! 1uddepeHIHaIbHbIX ypaBHE- KOUMHHeKT sama- | OIIK-1
aus 5 HUH
4 4 KpaeBast 3a1aua 1151 0OOBIKHOBEHHBIX 5 Kowmmnexr 3aga- | OIIK-1
nuddepeHnnanbHbIX ypaBHEHUH HUH
5 5 WuTerpanbuble ypaBHeHUs OpeArosns- 4 3a1aHus OIIK-1
Ma C BBIPOKICHHBIM SAPOM
6 6 WuTerpansuble ypaBHeHUs OpeAross- 4 3a1aHus OIIK-1
Ma C CHMMETPHUYHBIM SIIPOM
7 7 Wnterpanbablie ypaBHeHUsT Ppearons- sanaHus OIK-1
Ma 1 Bosbreppa, penraemple METOIOM 4
Pe€30JIbBEHTHI

4.3.2 TlepeueHb TeM (BOMPOCOB), BHIHOCHMBIX Ha CAMOCTOSITEIbHOE M3yYeHHe CTydeHTAa-
MM B PAMKaX CaMOCTOSITeJIbHON padoThl

No Tema Bun camoctosi- 3amanne Pexomennyemast nu- KomnunuectBo ua-
HEI. TEJNBHON PabOoTHI Teparypa COB
1 nddepeHIraib- Kontponsuoe 3a- Cwm. 1. 8. a) ocHOBHas 8
Huddeper p Kommtekt 3aga- )
HBIE ypaBHEHUS | JaHWe it 1 0) JOTIOJIHUTEbHAS
TIEPBOTO MOPSIIKA JUTEpaTypa
2 nddepeHmnaib- KonTponrHOE 3a- CwM. 1. 8. a) ocHOBHas 8
Anddepenn p Kommnekr 3ana- )
HBIC YpPaBHEHHUS N- | JaHUC - 1 0) OTOTHUTEIbHAS
r0 IOpsIJIKa JUTeparypa
3 Cuctembl  gudde- | KonrponpHoe 3a- Cwm. 1. 8. a) OCHOBHas 4
Kommtekr 3ana-
PEHITMATEHBIX JlaHue - 1 0) JOMOJIHUTENbHAS
ypaBHEHHI JMTepaTypa
4 KontponsHoe 3a- Cwm. 1. 8. a) ocHOBHasA 3
KpaeBrie 3amaun u Komrurekr 3aga-
JaHue . 1 0) JOMOJHATETbHAS
¢ynaxmus [puna HUI
JuTeparypa

KOHTpOJIbHLIe 3aJaHus, IOUMCHOBAHHBIC B HpGI[bII[yH.IGfI TaGHI/IHC

TeMa KOHTPOJIBHOTO 3aJjaHus

Howmepa 3anau

CpOK BBITIOTHEHUS

Jnddepennmanpabie ypaBHEHHS TIEPBOTO

nopsaaKka

790 791 798 801 809 815 817 828

2 HEOEN




2 Juddepenunansueie ypaBHeHus n-ro no- | 45 54 60, 116 121 236 275 279 2 Henenun

psiika 300 426 837 840 844 865
3 Cucremsl muddepeHIaIbHbIX ypaBHe- 643, 665, 672, 674, 683, 1278 1 Hemens
HUH 1280 1282 1291, 1292, 1311,
1318
4 Kpaessie 3aaun u ynkuus ['puna 693 697 701 708 726 727 731 2 Henenun

736 737 742,751
1354 1362 1366 1371 1381 1419
1444 1450 1452
5 WHTerpanpHple ypaBHEHUS 3amaun mo coopuuky 3amad KKM 3 Henenn

TDe60BaHI/I$I 110 BBIITOJHCHWIO JOMAIIIHETO 3aJJaHnA

3ajaHue BBIMOIHAETCS B OT/AeNIbHOM TeTpaau (12 unu 24 nucra)

3aiaHue T0JKHO OBITH BBHIIOJIHEHO MOJIHOCTHIO.

Pemenwst 3a1a4, JOMKHBI OBITH MOJIHBIME U, IPU HEOOXOIMMOCTH, JOJDKHBI COJIepKaTh 000CHOBA-
Hus WK nosicienus. O0s13aTeNbHO YKa3bIBaTh YCIOBUSA 33/1a4 U MOJTyYEHHBIH OTBET.

3aianue OlEHUBACTCS 10 5 —TH OATBHOMN CHCTEME.

0 GanoB - 3ajaHKe HE BHIMOJIHSIOCH

1 Gamn - 3amaHKe HE BHIIOIHEHO

2 Gansa - BBINOJIHEHO MOJOBUHA 3a/1aHuUs

3 6ajuia - BBIMIOJHEHO Y4 3a/1aHUS

4 Oayia - Xopoliee BbIITOJHEHUE

KommekTsl 3aganuii Mo kKaxxon teme Gpopmupyrorcs no coopauky 3agad OumunmoB A.D. «Coop-
HUK 33]1a4 110 1udepeHnalIbHbIM YpaBHEHUSIM

4.4 Metonuyeckue yKa3aHusi 110 OPraHU3alMU CAMOCTOSITEIbHOM Pad0ThI CTYIEHTOB

Opranu3anys caMOCTOSATENBHOIO YIIIyOJEeHHOTO U3Y4YEHUs AUCLUILIMHBI OCHOBAaHA HA BBIOJIHEHUH
KOMIUIEKTOB KOHTPOJIbHBIX JOMAaIIHUX 3aiaHuil (5-7 3aganuii). B nepeyeHb KOHTPOJIBHBIX 3aJaHUI
BKJIIOUYAIOTCS 3aJa4y 110 TeMaM, HE pacCMaTpUBAEMbIM Ha NPAKTUYECKUX AYJUTOPHBIX 3aHATHUSAX.
OTO0 mpeanonaraeT CaMOCTOSTENbHBIN XapakTep padoThl CTYACHTA M0 U3YYEHUIO psAa AUJAKTHUE-
ckux enuHul. [Ipeamnonaraercs, 4To CTYJE€HT CaMOCTOATEIbHO U3YYHT JOIOJHUTENBHBIE I1aparpa-
(Bl 10 IPOIIEHHOHN TEMe, UCTIONB3YI0 OCHOBHYIO U JIOTIOIHUTENLHYIO JINTEPATYpPY, @ 3aTEM PELIUT
npeiokeHHble 3a1aui. OLieHKa caMOCTOATEIbHOM paboThl CTYAEHTOB MPOBOAMUTCS IIyTEM BHICTaB-
JeHus 0ayuIoB Mo 5-TH GalbHON HAKOMUTENBHOW cucTeMe (0aibl CyMMHPYIOTCS) 3@ BBIITOJTHEHHbIE
KOHTPOJIbHBIE 3aJaHMUS.

4.5. llpumepHasi TeMAaTHKAa KYPCOBbIX Pa0d0T (IPOEKTOB)
Y4eOHBIM IJITAaHOM HaNMCaHUE KypPCOBBIX PaboT (IMMPOEKTOB) HE MPEyCMOTPEHO.

V. YueOHo-MeToau4eckoe 1 MHGOPMAINMOHHOE o0ecneyeHue TUCIUIIIUHBI (MOYJIsA):

a) CIIMCOK JINTepaTypbl
OCHOBHAasl JINTEPaTypa

1. Dawcrousi, JI. 3. Iuddepennunanpasie ypaBaenus / JI. 3. Dnbcromsil. - 8-¢ u3a. - M.: U3n-Bo
JIKH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5k3.)

2. JIubdepeHnuaibHble ¥ UHTETPAIbHBIC YPABHCHHUS, BAPHALIMOHHOE MCUYHMCIICHHE B MIPUMEpax U
3agavax: yue0. mocooue / A. b. Bacunbesa [u 1p.]. - 3-e uzn., ucnp. - CII6.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. ©@umunnos, A. ®. CoopHuK 3a1a4 1o audpdepeHIranbHbiM ypaBHeHusm / A. @. Ouiunnos. -
5-e m3x. - M. : JIuOGpoxom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 2x3.)



http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A4%D0%B8%D0%BB%D0%B8%D0%BF%D0%BF%D0%BE%D0%B2%2C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B9%20%D0%A4%D0%B5%D0%B4%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87

JAONOJIHUTEIbHAS JIUTepaTypa

1. Iontpsrun, JI. C. O6bikHOBeHHBIE U depennmnanbubie ypapaeHus / JI. C. [lonTpsarus. - 5-¢
w3, - M.: Hayka, 1982. - 331 c. (Hp A197493; ud A199667; up A199675)

2. Dabcroubi, JI. 3. Bapuanuonnoe ucuncnenue / JI. 3. Dnbcromnei. - 7-e uza. - M.: U3n-so JIKU,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 5k3.)

3. Twuxonos, A. H. YpaBaenus maremarnueckord pusuku / A.H. Tuxonos, A.A. Camapckuii. - M.:
N3n-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 5k3.)

0) mepuoguYecKne U3IaAHUS

- HCT

B) CIIMCOK aBTOPCKHX METOMYECKUX Pa3padoTok

- HET

r) 0a3bl JAaHHBIX, HH(POPMAIHOHHO-CIIPABOYHbIE H TOMCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hayuynas 6ubauorexa UI'Y;
OO0pazoBaTebHbIE PECYPCHI IOCTYMHBI 110 JIOTHHY U naposito Hb UT'Y:

e https://isu.bibliotech.ru/ - 343 «bubanoTex»;

e http://e.lanbook.com - ObC «M3natenbcTBo «JlaHby;

e http://rucont.ru - DBC «PykoHT» - Mex)oTpacieBas HayudHas OMOIMOTEKa, COJAepIKaIias
our(poBaHHbIE KHUTH, NEPHOANYECKHE M3/IaHUS U OTICIIbHBIC CTAaThbH 10 BCEM OTPACIsiM
3HaHWM, a TaKXKe ayn0-, BUIEO-, MyJIbTUMEINA COPT U MHOTOE JIPYTOE;

e http://ibooks.ru/ - OBC «AlOyKc»- HHTEPHET pecypchl B CBOOOIHOM JIOCTYIIE;

VI. MarepuajibHO-TeXHHYECKOe oOecriedeHne TUCUUIIMHBI (MOIYJIs):

Y4eOHast ay TuTOpUS 7Sl IPOBEACHUS JIEKIIMOHHBIX U IPAKTHUECKUX 3aHsATUH. [yt mpoBeneHus
3aHSATHH JEKIIMOHHOTO THIIA B KAYECTBE AEMOHCTPAIIMOHHOTO 000pPYIOBaHHS UCIIONB3YETCSI MEJO-
Bas nocka. HarmssmHocTh obecreunBaeTcs myTeM N300pakeHUs CXeM, TuarpamMm u GopMyIl ¢ TOMO-
b0 Mena. Mcronb3oBanue ri1o0anbHOM KOMIIBIOTEPHON CETH TIO3BOJISIET 00ECTIEYHTh JOCTYITHOCTb
HHTEepHET-pecypCcoB U pealin30BaTh CAaMOCTOSITENLHYIO padoTy CTyneHToB. Ha Jiekuusix MoryT uc-
MOJIb30BATHCSl MYJIBTUMEIUIHBIE CPEICTBA: IPOSKTOP, MIEPEHOCHOH 3KpaH, HOyTOYK. Ha dakynbre-
T€ UMEETCSI KOMITBIOTEPU3UPOBAHHAS AYAUTOPHS, TIPeIHASHAYEHHAS JIJIS1 CAMOCTOSITENILHOM PabOTHI,
C HEOTPaHWYCHHBIM JOCTYIIOM B MIHTEpHET.

Marepuanbl: y4eOHO-METOIUYECKUE ITOCOOHS, 3aaHus ISl ayAMTOPHON U CaMOCTOSITEIIb-
HOM pabOTHI CTYACHTOB.

VII. O6pa3oBaTte/ibHbIe TEXHOJOTHN:

3a1aun U3NI0KEHUS U U3YUCHUS JUCIIUIUIMHBI PEATU3YIOTCS B CASAYIOMHMX (HopMax AesTeTbHOCTH:

® JICKIIMU, HAIICJICHHBIC HA TOJIyYeHHE HEOOX0oAMMOM nH(pOpMaIuu, U €€ UCIIOIb30BaHUE TIPU
pEIIeHNU IPAKTHYECKUX 3a/1a4;

® TPAaKTUYECKWE 3aHITHsI, HAMPABICHHbIC HAa AKTHBHU3AIUIO MO3HABATEIHHOU NEATEITHHOCTH
CTYJICHTOB Y IPHOOPETEHUSI MU HABBIKOB PEIICHUS TPAKTUYECKUX U TIPOOIEMHBIX 3a]1a4;

® KOHCYJbTAITMH —C)KEHEIEIBHO VIS BCEX JKEJAIOIINUX CTY/ICHTOB;

® CaMOCTOsITeNIbHAsl BHEAYIUTOpHAs paboTa HalpaBiieHa Ha MPHOOPETEHNE HABBIKOB CAMOCTO-
SATEJILHOTO PEIICHUS 3a]1a4 10 JUCITUTIINHE;

® TEKYIIUH KOHTPOJIb 32 JIEATCILHOCTBIO CTYACHTOB OCYIIECTBIISICTCS Ha JICKITMOHHBIX U TPAK-
TUYECKHX 3aHATHUSIX B XOJ€ CAMOCTOSATEILHOTO PEIICHHS 33724, B TOM YHCJIC Y JTOCKH.


http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A2%D0%B8%D1%85%D0%BE%D0%BD%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B5%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%AD%D0%BB%D1%8C%D1%81%D0%B3%D0%BE%D0%BB%D1%8C%D1%86%2C%20%D0%9B%D0%B5%D0%B2%20%D0%AD%D1%80%D0%BD%D0%B5%D1%81%D1%82%D0%BE%D0%B2%D0%B8%D1%87
http://ellib.library.isu.ru/cgi-bin/irbis32r_11/cgiirbis_32.exe?LNG=&Z21ID=&I21DBN=IRCAT&P21DBN=IRCAT&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9F%D0%BE%D0%BD%D1%82%D1%80%D1%8F%D0%B3%D0%B8%D0%BD%2C%20%D0%9B%D0%B5%D0%B2%20%D0%A1%D0%B5%D0%BC%D0%B5%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

VIII. OneHo4yHbIe MATEPHAJIBI VIS TEKYLIEr0 KOHTPOJISI H IPOMEKYTOYHOM aTTecTaluu
CDOH)I OICHOYHBIX CPCACTB IIPEACTABIICH B IIPUITOKCHUH.

8.1. OueHouHble cpeacTBa AJIsl BXOJHOTO KOHTPOJIS

OIICHO‘-IHI:IG CpeacTBa i1 BXOJHOI'O KOHTPOJIAA HC UCITIOJB3YIOTCA, TaK KaK JUCHUIIJIMHA COACP-
JKUT B OCHOBHOM HOBBIC 3HAaHUA. I/ICHOJ'H:ByeMBIe KC B JUCHUIIIIMHC 3HAaHUA 1 HpOCTCﬁIHHC MCTOBI
BBIYMCIICHUN OCBOCHEI CTyACHTaMU B paMKax aHaJIUTUYCCKOI reoMCTpHU, KOTOpAsA H3YYACTCA B
MEpBOM CEMECCTPEC HECIMOCPCACTBCHHO IEPCA N3YUCHUCM ,HaHHOﬁ JAUCHUITIIMHBI. HOBTOMy HC palnuo-

HAJIBHO ¥ HET HEOOXOJUMOCTH, BBIJICISITh YI€OHOE BpeMs Ha MPOBEJICHNUE BXOTHOTO KOHTPOJIS .
8.2. O1leHOYHbIE CPEe/ICTBA TEKYIIETO KOHTPOJIS

OneHouyHbIE CpPeCTBA TEKYIIET0 KOHTPOJS U KOHTPOJISI CAaMOCTOSITEIbHOM pabOThl CTYAEHTOB
dbopmupytorcsa B coorBeTcTBUM ¢ [lonoxkeHneM o OalIbHO-PEUTUHTOBON CHCTEME YHUBEPCHUTETA U
COCTOSIT U3 KOHTPOJIbHBIX MUCbMEHHBIX 3aJJaHHI, COCTaBICHHBIX U3 HA0OPOB 3a/1a4 U yIpaKHEHUI

PEKOMEHJIOBAaHHBIX B M. 6.2 OCHOBHOU U JOMOJHUTEIBHOMN JIUTEPATYyPHI.

BapuaHTbI KOHTPOJILHBIX 3aJaHUI

Bapuant Ne 1

1 2¢¥ —x)y'=1 146

2 y"+2y'—3y:x2c)x 542

3 xzy”fxy'er —8x> 593
4 y”—2(1—tg(x2)y:0, v =tg(x) 635

Bapuant Ne 2

1 (1=2xp)y"=y(y—1) 150

2 y"'—4y" +8y=Sin(2x) 543

3 23" 2xp=6In(x ) 595

4 Dy -2y —e¥y=0, y;=e* 1637

Bapuant Ne 3

/ Yy
1Y ="""% 149
3x—y
2 Vy'+3y —4y=xe ¥ 541
3 xzy”féy:sz 597

4 y"—tg(x)y'+2y=0, y;==_Sin(x) 639

Bapuant Ne 4

1 2x2y'+xy+1:0 140

2 y”f4y’+8y:e2)C 543

3 xzy"+xy’+4y:10x 594

4 y”+4xy'+(4x2+2)y:O, ylzexz 642

Bapuant Ne 5
1 Rx+1)y'=4x+2y 137

2 ¥ =2y + y=6xe” 545
3 xzy"f3xy'+5y:3x2 596
4 3" 21— 1g(x2)y =0, =1+ xtg(x) 635

Bapuant Ne 6

1 y=x(y —xcos(x) 141
2 y"+4y'+4y:x62x 547
3 xzy”féyzi‘c3 597




4 (5 +Dy"=2y'=e"y=0, y=— 637
e’ +1

Bapuant Ne 7

1 (' =DIn(x)=2y 143

2y —5y = 3x2 548

3 X2y 2y =Sin(Inx ) 598

4 y”+4xy'+(4x2 +2)y=0, » = xe* 642

[Tpumeuanue: CTyleHT yCIEIIHO Mpoluen o0y4yeHHe B CEMECTpe M TOTOB K cauye dK3aMeHa,
€CJIM OH 3HaeT U MOHUMAaeT (POPMYIUPOBKH OCHOBHBIX MOHSTUH U OINpeneseHH, 3HaeT popMyu-
POBKH TE€OPEM, YMEET IIPUMEHSATDH IOHATUS U TEOPEMBI JUIsl PELEHUs 3a1ad U yIPaKHEHUN, 3HAET
METO/bI PEIICHMS U YCIIEIIHO PEIIaeT 3a/1a4i U YIPAKHEHHSI, MOYKET IIPUBECTU ITPUMEPBI, XapaKTe -
PU3YIOLME OCHOBHBIC ITOHSTHS.

8.3. OueHouHbIE cpecTBa AJIs1 IPOMEKYTOUHOM aTTeCTaI|H.
®opMa MpoBeACHUS IPOMEKYTOUYHON aTTECTALIMN — 3a4ET C OLIEHKOM.

IIpuMepHBI CIHCOK BONPOCOB K 3a4€Ty

Juddepennnanbapie ypaBHEHHS 1-ro IOpsiKa ¢ pas3aessionMMHCs TiepeMeHHbIMU. [IpocTeii-
mve Y 1-ro nmopsinka, cBogsmyecs K ypaBHEHUIO € pa3JeAIOIIUMHUCA TEpEMEHHbIMU. JIMHENHbIE
OJIHOPOJIHBIE ypaBHEHHUs. JIMHEHbIE HEOAHOPOIHBIE YPAaBHEHUsI U YPABHEHMS, NPUBOIAIIMECS K
HUM. MeToJl Bapualuu TOCTOSHHOW. YpaBHeHHs bepnymnum m Puxkkatu. Juddepennmanbabie
ypaBHEHHs B MOJNHBIX nuddepennuanax. MaTerpupyemeie komOuHauuu. VHTErpupyonmii MHO-
KHUTEIb U TeopeMa Diliepa 0 CyIeCTBOBaHUM MHTETpHUpyromero Muoxxkurens. Auddepenunansusie
ypaBHEHUs, 3aJJaHHbIC B HESBHOU ()OpMe M HE pa3pelieHHbIe OTHOCUTEIBHO MPOU3BOIHON. MeToa
BBEJICHUs MapameTpa (OB) Ul MHTEIPUPOBaHMS ypaBHEHUH, 3aJaHHbIX B HesiBHOU ¢opme. Teope-
ma [lukapa o cyiiecTBOBaHWM M €IMHCTBEHHOCTH pelieHus ypaBHeHus y'=f(X,y). Jloka3arenbpcTBo
teopemsl [Iukapa. Metoa nocienoBarenbHbIX TpubamkeHuil. [IpuHIun cxaTbix 0TOOpaXkeHUH.

JluHeliHbIe OTHOPOHBIC YPAaBHEHUSI N-TO MOPSJKA C TOCTOSHHBIMU K02 dunnenramu. Xapak-
TepucTHUecKoe ypaBHeHue. O0Iee perieHre ypaBHeH!s B Cllyyae pPa3InYHbIX M KPaTHBIX KOpHEH
XapaKTepUCTUUECKOI0 ypaBHEHHUS. Y paBHEHMsI Disiepa U METOJ UX pelieHus. JInneinsle o1HOpO-
HbI€ YPaBHEHHs N-TO MOPAJKa C MepeMEHHbIMU Kod(pdurenTaMu (0OLuii ciryyail) 1 cBOWCTBa UX
pemennii. OneparopHast popma 3anmucH: JUHEHHbIN auddepeHnnanbhblii oneparop. JIuneitnas 3a-
BUCUMOCTb cucTeMbl GpyHkuuil. Onpenenutens Bponckoro. Teopema JMHEHHON 3aBUCUMOCTH CH-
crembl pyHknuid. Teopema o TUHEHHON HE3aBHCHUMOCTH CHCTEMBI pellieHuH TnHeiHoro nuddepeH-
[IMAJIBHOTO YpaBHEHUS N-ro nopsaka. @yHnaMeHTanbHas cucTeMa pemeHuil. Teopema o cyIecTBo-
BaHUM M €IWHCTBEHHOCTH permieHus auddepeHnnanibHoro ypaBHeHUsl n-ro nopsiaka (6e3 nokasa-
TesbeTBa). JIMHelHble HEOHOPOIHBIE ypaBHEHHs. MeTobl MHTEIPUPOBAHUS JIMHEWHBIX HEOHO-
POJHBIX YpaBHEHHUH C MOCTOSHHBIMH KO3()(DUITHEHTaMH: METO/I HEOTIPEIeIeHHBIX K03 pUineHTos;
METO/]I Bapualuy NMOCTOAHHBIX. Popmyna OcTporpaackoro-JInyBuiis U UHTETpPUPOBAaHUE ypaBHE-
HUN BTOpOTrO mnopsaka. UurerpupoBanue Y ¢ momolisto psiioB. YpaBHeHHE DUpU U YpaBHEHUE
beccens. ®ynknuu beccens. Cuctembl IMHEHHBIX Au(GEepeHIIHaIbHBIX YPaBHEHUN 1-T0 mopsaka.
Matpuynas 3anucek cuctemsl J[Y. CBolcTBa pelIeHN CUCTEMBI JTMHEUHBIX OJHOPOJHBIX yYpaBHE-
HUH 1-ro mopsaka. JInHeiHast 3aBUCUMOCTh CUCTEMBI BEeKTOP-QyHKIUH. [IpuHINT Cynepro3nuIiiy.
Onpenenurens BpoHckoro cucremsl BeKTOp-pyHKIMI U Teopema 00 ompeaenurene BpoHckoro.
DyHIAMEHTAIBHASL CUCTEMA PEIICHUH. MeToIbl HHTErPUPOBAHUs CUCTEM YPABHEHMM C MOCTOSH-
HbIMU KO3 dunmentamu. Kpaesas 3amada Juist 0OBIKHOBEHHOTO JU(QPEepeHIINaIbHOIO ypaBHEHHS
BTOporo nopsaka. @yuknus ['puna kpaesoii 3agaun. ColictBa pynkuuu ['puna. Meton mnoctpoe-
Hus ¢yHkiuu ['puna. [Ipumep noctpoenus. Pemienne HeonHOpoAHON KpaeBol 3amaun. JlenmbTa-
¢ynkuus J{upaka u kpaeBas 3amgada. OnpeeneHue u cBocTBa aenbra-pynknun upaxa.




Ilpumep mecmogwix 3a0anuil 011 NPOGEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX bliie n.3:

BOIIPOCHI OTBETHI
1 OOb1iee perieHre TMHEWHOTO OJHO- | A) B BHJIE JIMHEHHOW KOMOMHAIIMH JIBYX JMHEHHO HE3aBUCUMBIX pellie-
poxHoro auhdhepeHnaaTbHOro ypaB- | HUH

HEHHMS MOKHO 3aIiCaTh b) B Buzie cyMMBI IByX YacCTHBIX PEIICHHI
B) B Busie TMHEIHOI KOMOWHAINH ABYX YaCTHBIX PEIICHHHA
2 MeTtoz Bapranuu NOCTOSTHHOM A) 1151 TMHEHHBIX OTHOPOIHBIX YPaBHEHUH MEPBOTO TOPsAKA

MOJKHO IIPUMEHSTH IS CIEAYIOINX B) nnst nuHENHBIX HEOJHOPOAHBIX YPABHEHUI IEPBOTo MOpsAIKa
muddepeHnnanbHbIX ypaBHeHUH nep- | B) nnst ypaBHenuii bepuysu u Pukkartu

BOT'O MOPSIKA:
3 Ecnu 3amava Komm pemreHa, To 310 | A) HalIeHO €QMHCTBEHHOE PEIICHIE

03HAYaeT, 4To B) HaiineHO MHOXKECTBO pemeHni
B) Haiinena monHasi cHCcTeMa pelIeHUHA
4 Ecnu 17st ypaBHEHUsI IEPBOTO MO~ A) muddepeHnmaTbHOS YpaBHEHHE MOXKHO 3aIMCATh B BHJIC IEPBOTO
pAAKa HaliIeH HHTETPUPYONUil MHO- | auddepeHnuana, paBHOTO HYIIO
JKHTENb, TO b) nuddepennpansHOe ypaBHEHUE UMEET SAMHCTBCHHOE PEIICHHE

B) nuddepenimansHoe ypaBHEHHE UMEET MHOXKECTBO PELICHUM
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Hacrosimmasgs mnporpamMma He MOMxeT ObITb BOCHPOHM3BeJeHAa HH B Kakoil ¢opme 0e3
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