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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 MIIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHS MO AUCHUIIMHE , COOTHECEHHBIX C MHAUKA-
TOPaAMHU JOCTHKEHHsI KOMIIeTeHIIHii

Komnerenmus OIIK-1: CriocobeH MpUMEHSITh €CTECTBEHHOHAYYHBIE W OOIEHHKECHEP-
Hble 3HAHMS, METOJIbl MAaTeMaTH4YeCKOTo aHajin3a U MOJIEIMpPOBaHMS,
TEOPETUIECKOTO M JKCIIEPUMEHTAILHOTO HCCIIEeNOBaHUS B mpodeccro-
HaJILHOU JIEATEIbHOCTH

WNunukatopel komneren- | OIIK 1.1 IIpumensier 6a3oBble 3HaHUA B 00sacTu (PU3HKH, MaTeMaTuye-
CKOTO aHaJlu3a [yl PEIIEeHUs 3a/1a4 TEOPETUYECKOTO U IKCIIEPUMEHTANb-

uu . .
H HOTO HCCleI0BaHUM B IPO(eCCUOHATILHON eI TeIbHOCTH

OIIK 1.2 IIpumensier 6a30Bble 3HaHMSI B 00JIACTU METOJIOB MaTeMaTuye-
CKOI0 aHaJM3a W MOJAEIUPOBAHMA I PELICHUs NPUKIAJHBIX 3a/1ad
po(heCCUOHATILHOM e TeIIbHOCTH

OIIK 1.3 ITpoBOAUT TEOPETUUECKNE U IKCIIEPUMEHTAJIbHBIE UCCIIEI0BA-
HUS B TPO(ECCHOHATIBHOMN 1€ATEIbHOCTH

IV. Coaepxanue u CTPYKTYpa JHCHUIINHBI

OO0BeM DUCHMILINHBI COCTABIIAET 4 3aUeTHRIX ¢IUHHUIEI, 144 yaca, B TOM 4ucie 87 4acoB KOH-
TaKTHOU pabOTHI.

3aHATHS TPOBOAATCA B OUHOM opMe 00ydeHHs] C TPUMEHEHHUEM TUCTAHIIMOHHOTO KOHTPOJIS
caMoCTOsATeNIbHON paboThl cTyaeHToB Yepe3 DUOC dakynbprera. DIEKTPOHHON U AUCTAHIIMOHHOM
¢dbopM oOyudeHus: HE MpeayCMaTPUBAETCS.

Ha npaktnueckyto noAroToBKy oTBoAUTCs 32 4ac.

dopMa MPOMEKYTOUHON aTTECTALUU: IK3aMEH.

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

Ne | Paz- | C| Bc s Bunsl yaeOHOMH paboTHI, ®DopmsI Te-
o/ | gen | e | er | HAX | BKJIOYas CAMOCTOSATEIBHYIO padoTy 0OYYaroLIMXCs , TpaKTHYe- KyLIEro




auc- | M | O | Ipak- CKYIO IIOATOTOBKY U TPY/I0EMKOCTh KOHTPOJIS
ou- | € | ya | Th4e- (B yacax) yCIeBaeMo-
WmM- | ¢ | co | cKaid CTH;
KonTakTHas paboTa mpernonasatens ¢ o0ydaromu- | CamocTosi-
HBl/ | T B oI~ dopwma mpo-
MHCS TeJbHAs .
TEMBI | P ro- MEXYTOYHOH
pabora
TOBKa Jlexuu Cemunapckue | Koncynprammu arTecTalnuu
00y- /TIpaKTHYECKHe (no ceme-
4aro- /nabopaTopHble cmpam)
LIKX- 3aHATHA
csl
1 1-6 |3 144 |32 32 32 1 40 [MpaxTnye-
CKOe  3aja-
HUE; DK3aMeH
HUroro: 144 |32 32 32 1 40

4.2 Il;1aH BHeayIMTOPHOM CAMOCTOATEJIbHOMH Pad0ThI 00y4aK0IIMXCS 110 JMCIHUIIIHHE

Cemectp HazBanme pas-| CamocrosrensHas paboTa o0ydaromuxcs OreHouHOE VYuebHo-
eJa, TeMBI CPENCTBO MeToIrue-
Aena, Bun camocros- | Cpoku BeITION- | TpyToeMKCTh pe A
. ckoe obecrie-
TENBHOW pabo- | HeHHs (uac.)
YEeHHE CcaMo-
THI .
CTOSITENbHON
paboThI
3 1-6 3amanue B Bu- |Ilocie  mpoii- 40 Hemonctpanus | UcTounnku
e 3a1a9 JECHHBIX TEM TOTOBBIX PEIE- | o (opronr i

HUH
A JIOMOJIHH-

TCILHOU JIH-
TEpaTyphl MO
TeMe TIPaKTH-
YECKUX 3aHs-
tuit; O6pazo-
BaTeJIbHBIE
pecypcesl, 1o-
CTYIIHBIC 10
JIOTUHY H TIa-
poJto,
MIPEI0CTaB-
JITIEMBIM
Hayunoit
OMOIHOTEKOM
ury.

4.3. Conep:xxanue y4eOHOIro MaTepHaJia

[Tporpamma kypca JIn¢pdepeHuuaibubie H HHTErpajbHble yPaBHEHUSs

BBenenue

[TonsaTus u Tepmunsl Teopun auddepennmansueix ypasaenuit (AY). Knaccudukanums Y.

®duznueckue 3anaun, npupogsanme k J1Y. 3agaua Komu u kpaeBas 3anaya. lHTerpanbHble Kpu-
Bbie. JlomaHas Ditnepa. ['eoMmerpuueckas nHTEpIpeTamus ypaBHeHus y'=f(x,y).

1. InddepeHunanbHbie ypaBHEHHUS MIEPBOro MOPSAKA.

Juddepennnanpapie ypaBHEHUS 1-ro mopsiaka ¢ pas3IessiomMucs nepeMeHHbIMu. [Ipocreiimme
Y 1-ro nopsiaka, CBOASIIMECS K YPABHEHUIO € Pa3ACIsIOLIMMUCA T€pEMEHHbIMU. JINHEHbIE ypaB-
HeHus 1-ro nopsjaka. JIuHeliHble OJJHOPOIHBIE YpaBHEHMUS], JINHEHHbBIE HEOAHOPOHbIE YPABHEHUS U



ypaBHEHHMsI, IPUBOASIIMECS K HUM. MeToJ1 BapUalluy MOCTOSSHHOM. YpaBHeHus bepuymiu u Pukka-

ti. Juddepenunansueie ypaBHeHUs B MOMHBIX Auddepernnanax. J[Ba cnocoda HHTErpUpOBaHUS
ypaBHEHHIA B OJHBIX Auddepennnanax. MaTerpupyemsie KomOuHauu. MHTErpupyromumii MHOXH-
TEIb W TeopeMa Jillepa O CYLIECTBOBAHUM HMHTETPHUPYIOLIEr0o MHOXUTENA. uddepennuanpapie
ypaBHEHUsI, 3aJ]aHHbIC B HEABHOH (hopMe M He pa3pelIeHHbIe OTHOCUTENIFHO MPOU3BOIHONW. MeTon
BBeJICHUS TapaMeTpa (0B) JUIsl HHTETPUPOBAHUS YPaBHEHUH, 3aJaHHBIX B HEABHON dopMme. YpaBHe-
Hue Knepo.
Teopema [lukapa o cyniecTBOBaHUU U €AMHCTBEHHOCTH pelleHus ypaBHeHus y'=f(x,y).Jlokazarens-
cTBO Teopembl [Tukapa. Metox mocienoBaTeNbHBIX TpUuOImKeHui. [IpuHIMI cxaThix oToOpaxe-
HUM.

2. IndpepenunaibHbie ypaBHEHUS N-T'0 MOPAAKA.
JluHeiHbIe OJTHOPOIHBIE YPABHEHUS N-TO MOPSAJKA C TOCTOSSHHBIMU KOd(pdUIIeHTaMH. XapaKTepu-
cTryeckoe ypaBHeHue. OOmiee perieHre ypaBHEHHs B Cly4yae pa3iIMYHbIX U KPaTHBIX KOpHEH Xxa-
PAKTEpUCTUYECKOIO YPaBHEHHUs. YpaBHEHUs ODMiepa U METOJ UX pelleHud. JInHelHble OqHOpOA-
HbIE YpaBHEHUs N-TO MOPSAJKA C MEPEeMEHHBIMU Kod(durenTamu (0OLuii ciryyail) 1 CBOWCTBA UX
pemenuii. OneparopHas Gopma 3anucu: JTHHEHHBINA AuddepeHnanbabii onepartop. Jlnnelinas 3a-
BUCUMOCTH cUcTeMbl ¢pyHKuuid. Onpenenutens Bponckoro. Teopema JIMHEHHON 3aBUCUMOCTH CH-
creMbl pyHKIMA. Teopema o JIMHEHHONW HE3aBUCUMOCTU CHCTEMBI peIeHUH TuHeitHoro auddepeH-
LMAJIbHOTO ypaBHEHUS N-ro nopsanka. @yHnaMeHTanpHas cucreMa penieHuil. Teopema o CymecTBo-
BaHUU U €IMHCTBEHHOCTU perieHus AudQepeHnnanbHoro ypaBHeHus n-ro mnopsaka (6e3 nokasa-
TenbCTBa). JIMHEiHbIE HEOAHOPOAHbIE YpaBHEHUS. MeTo bl MHTETPUPOBAHUS JTMHEMHBIX HEOHO-
POJHBIX YPAaBHEHUH C MOCTOSHHBIMH KO3()PHUIIEHTaMU: METO/I HEONPEIEIEHHbBIX KO3()(PUIINEHTOB;
METO/]I Bapualuu MocTOAHHbIX. Popmyna OcTporpaackoro-JInyBuwiis U UHTErpupOBaHUE ypaBHE-
HUI BTOPOTO MOPSAKA.
WNurerpupoBanue Y ¢ nomouisio psiioB. YpaBHeHue Diipu u ypaBHenue beccens. @ynknuu bec-
censl.

3. Cucremsl AudpepeHnHaAIBLHBIX YpaBHeHNH 1-T0 nmopsaka.
Cucrembl TMHEHHBIX TuddepeHINaTbHBIX YpaBHeHU 1-ro nmopsiaka. MaTpudHast 3auch CHCTEMBbI
JIY. CpoiicTBa pelIeHni CUCTEMBbl JIMHEWHBIX OJHOPOIHBIX ypaBHEHUH 1-ro mopsika. JIuneiinas
3aBHCHUMOCTb CUCTEMbI BeKTOp-QyHKkumii. [Ipuniun cynepnosunuu. Onpeaenurens BpoHckoro cu-
CTeMbI BEeKTOP-(QyHKIMIA 1 Teopema 00 onpenenurene Bponckoro. dyHnamMeHTalbHas cHCTEMa pe-
nieHuii. MeTo bl MHTErpUpPOBAHUS CHCTEM YPaBHEHUHN C MOCTOSIHHBIMU KO3 PHUIIEeHTaMU.

4. KpaeBasi 3a1a4a i1 00bIKHOBeHHBIX JU( pepeHINATbHBIX YPABHEHUI
KpaeBas 3amaua st 0ObIKHOBEHHOTO IU((epeHIMaIbHOTO ypaBHEHHUS BTOpPOro nopsaka. OyHkK-
s I'puna kpaeBoil 3agauu. CpoiictBa ¢ynkimu ['puna. Meton moctpoenust ¢pynkiuu ['puna.
[Ipumep noctpoenus. Pemenne HeoqHOPOIHOM KpaeBoi 3amauun. lenpTa-dynkuus Jupaka u kpae-
Bas 3aj1ava. OnpeneneHne u CBOCTBa nenbra-QyHKiun Jupaka.

5. Jlunelinbie uHTETpabHbie ypaBHeHus Opearoiasma u BoasTeppa n ux knaccuduxamus. Cpsi-
3M MEXIY JUHEHHBIMU UHTErpAIbHBIMU U AU hepeHInaNbHBIMUA YPAaBHEHUSAMH. DJIEeMEHTHI (PyHK-
[IMOHAJIFHOTO aHallM3a: CKaJSIpHOE MPOU3BEJCHUE, HOpPMA U METpHKa ompezensieMble B (PyHKIHO-
HAJILHOM TpocTpaHcTBe. JIMHEeHHBIN onepaTop, AeHCTBYIOMUI B (DyHKIIMOHATIEHOM MPOCTPAHCTBE.
Hopma omneparopa, OrpaHMYE€HHOCTh U HENPEPBIBHOCTH omneparopa. lIpuMep HeOrpaHUYEHHOTO
orneparopa. JIuHelinslii nHTErpaIbHbIl onepaTop @penronbma U ero coOCTBEHHbIE (PYHKIIUN U CO0-
CTBEHHbIE 3HaUeHUA. CUMMETpUYHBIN ornepatop DpearonbMa U CBOMCTBA €ro COOCTBEHHBIX (DyHK-
U U COOCTBEHHBIX 3HAUECHUH.

6. Heognoponnsie ypaBHeHus ®pearonabma ¢ BBIPOKIAECHHBIM SAPOM U CONPSHKEHHOE ypaBHE-
Hue.. CUCTeMbl JTHHEHHBIX alre0pandeckux ypaBHEHUN U UX COBMECTHOCTH (pa3pemnmMocTs). Teo-
pembl Openronsma Nel, 2 u 3. Pe3osibBeHTa ypaBHEeHUs] Dpearosibma ¢ BRIPOKIAECHHBIM sSapoM. O-
HOPOJHBIE YpaBHEHUsT PpeAroabMa ¢ CHMMETPUYHBIM A1poM.. CBOHCTBa COOCTBEHHBIX (PYHKIUH 1
cOOCTBEHHBIX 3HAUCHUN cUMMeTpu4HOro sijpa (Teopemsl). Heognopoausie ypaBHeHus Openrosis-
Ma C CHMMETPHYHBIM SIIPOM U CBOMCTBA COOCTBEHHBIX (DYHKIM M COOCTBEHHBIX 3Ha4YeHUHU. Pe-
30JIbBEHTA ypaBHEeHUs Ppearonbma ¢ MPOU3BOIbHBIM sAApoM. Metoa urepauuii. [IoBropHsie sapa.



Paznoxenue no cooctBeHHbIM (yHKIMAM. Teopema I'mnbbepra —IlImunra. Teopemsr ®@penroiabma
n anbrepHatuBa @penronema. 3amaya HItypma-JIlnyBuiuid Kak KpaeBasl 3a7adya U MHTErPAJIbHBIE
ypaBHeHHd. YpaBHeHHs Boabpreppa. CylecTBoBaHME M €JUHCTBEHHOCTh pelieHus. Pe3onpBeHTa
ypaBHeHnus Boibreppa. UnTerpo-nuddepennnansubie ypaBHeHus. Ousndeckue npuMepsl.

4.3.1. IlepeyeHb CeMHHAPCKHUX, MPAKTHYECKHUX 3aHATHI 1 J1a00paTOPHBIX padoT

No No pazniena u HaumeHnoBanue cemunapos, npaktude- | Tpyno- OrneHOYHBIC dopmupyembie
TEMBI TUCLH- CKHX U JJa0OpaTOPHBIX padoT eM- cpencraa KOMIIETCHIINU
TUTUHBI KOCTb
(dacer)
1 2 3 4 5 6
1 1 Juddepennnansapie ypaBHEHHS TIE€p- 5 Kommnexr 3ama- | OIIK-1
BOT'0 ITOpsIAKa HUAU
2 2 Juddepennunanbabie ypaBHEHHUS N-TO 5 Kommnexr 3ama- | OIIK-1
NopsiiKa HUH
3 3 Cucrems! 1 depeHIMaTbHEIX YpaBHE- Kommexr sana- | OIIK-1
Hs 5 HUN
4 4 Kpaesas 3a1a4a 111 OOBIKHOBEHHBIX 5 Kommnekr 3aga- | OIIK-1
Qg depeHIHaTbHBIX YPaBHEHUH HMHA
5 5 Wurerpansusie ypaBaenus Opearons- 4 3a/1aHusI OIIK-1
Ma C BEIPOXKACHHBIM SIAPOM
6 6 Wurerpansubie ypaBaenust Opearons- 4 3a1aHus OIIK-1
Ma ¢ CHMMETPHUYHBIM SIPOM
7 7 Hurerpanbuble ypaBHeHUss Opearois- sapaums OITK-1
Ma 1 BonbTeppa, pemiaembie METOIOM 4
PE30JIbBEHTHI

4.3.2 TlepeyeHb TeM (BOMPOCOB), BHIHOCHMBIX Ha CAMOCTOSITeJIbHOE H3yUYeHHe CTyIeHTAa-
MH B PAMKaX CaMOCTOAATEJIbHOI padoThI

Ne Tema Bup camoctos- 3amanne Pexomennyemast mu- KomnuectBo va-
HeI. TENBHOU PabOoTHI Teparypa COB
1 nppepeHmanb- KountponsHoe 3a- CwM. 1. 8. a) ocCHOBHas 10
Anddepenn p Kommnekr 3ana- )
HbIE YpaBHECHUsI | JaHUE - 1 0) OTOTHUTETbHAS
TEePBOrO MOPsiIKa nuTepaTypa
2 nhdepenmans- KonTtponsHoe 3a- Cwm. 1. 8. a) ocHOBHas 10
Huddepenn p Kommtekr 3ama- )
HBIE YpPaBHEHHUS N- | JaHWE it 1 0) JOTOJIHUTEbHAS
T0 IOpsIKa JuTeparypa
3 Cucremnl nudde- | KorrponrHoe 3a- CwM. 11. 8. a) ocHOBHas 10
aupd p Kommnekr 3ana- )
PEeHIHATBHBIX JaHue - 1 0) OTOTHUTETbHAS
ypaBHEHHIA JuTepaTypa
4 KonTponsHoe 3a- CwM. 1. 8. a) ocHOBHaA 10
KpaeBbie 3amauu u Kommiekr 3ana-
JlaHue o 1 0) IOTIONHUTETbHAS
¢bynkuys ['puna Huit
JTUTepaTypa




KOHTpOJ'II)HBIe 3aaHusd, IOMMCHOBAHHBIC B npezlbmymeﬁ Ta6n1/1ue

Tema KOHTPOJIEHOTO 3aJaHus Howmepa 3anau CpoK BBITIOJTHEHUS
1 Juddepenunansueie ypaBuenus nepsoro | 790 791 798 801 809 815 817 828 2 Henenu
MOpsAKA
2 Juddepennmansabie ypaBaenus n-ro mo- | 45 54 60, 116 121 236 275 279 2 "Henenmn
psiKa 300 426 837 840 844 865
3 Cucremsl muddepeHIaIbHBIX ypaBHE- 643, 665, 672, 674, 683, 1278 1 Henens
HUH 1280 1282 1291, 1292, 1311,
1318
4 Kpaesslie 3anauu u ynkuus ['puna 693 697 701 708 726 727 731 2 Henenun
736 737742, 751
1354 1362 1366 1371 1381 1419
1444 1450 1452
5 WHTerpanbHble ypaBHEHHS 3agaum 1o cOopHuKy 3amau KKM 3 Henenu

TDC60B3HI/ISI I10 BBIITOJJHCHUIO AOMAIIIHCTO 3aJaHUs

3a/iaHue BBINOJIHAETCS B OT/ENbHON TeTpaau (12 niu 24 nucra)

3agaHue JOJKHO OBITh BBIMOJIHEHO MOJHOCTBIO.

Pemenus 3amaq, TOJKHBI OBITH TIOJHBIMH H, TIPU HEOOXOAMMOCTH, TOJDKHBI COJepkKaTh 000CHOBA-
HUS UK nosicHeHus1. O0s13aTeNIbHO YKa3bIBaTh YCJIOBUS 3a/1a4 U TOJTy4YE€HHBINH OTBET.

3amaHne oleHUBAETCs 10 5 —TH OaJbHOM cUCTEME.

0 GanioB - 3a7aHue HE BBINTOJIHSAIOCH

1 Oasu1 - 3amaHue HE BBIIIOJIHEHO

2 Gayuta - BBINOJIHEHO MOJIOBHUHA 3a/1aHUS

3 GaJiya - BBINOJHEHO Y4 3aJJaHUS

4 Gayna - Xopollee BhIIOJTHEHHE

KomriekTsl 3amannii Mo Kaxxon teme GpopMupyrorcs o coopauky 3agad OumunmoB A.D. «Coop-
HUK 337124 110 Tu(depeHMaTbHbIM YPABHEHUSIM

4.4 MeToan4yeckue yKa3aHHUs M0 OPraHU3AIHMU CAMOCTOSTE/IbHOI padoThI CTYICHTOB

Opranu3anysi CaMOCTOSTENLHOTO YIIIyOJIEeHHOT0 U3Y4YEHUs AUCIUIIMHBI OCHOBAaHA HA BBINOJIHEHUH
KOMIUIEKTOB KOHTPOJIbHBIX JOMAaIIHUX 3a1aHuil (5-7 3aganuii). B nepeyeHb KOHTPOJIBHBIX 3aJaHUI
BKJIIOUAIOTCS 3aJa4d 110 TEMaM, HE pacCMaTpUBAEMbIM Ha NMPAKTUYECKUX AYIUTOPHBIX 3aHATHUSX.
OTO MpeAnonaraeT caMoCTOSATENbHBIN XapakTep padoThl CTyAEHTA MO U3YYEHHUIO Psia AUIaKTHYe-
ckux enuHul. [Ipeamnonaraercs, 4To CTYJEHT CaMOCTOATEIbHO U3YYHUT AOIOJHUTENBHBIE M1aparpa-
(Bl IO MPOIIEHHON TEME, UCTIOIb3yI0 OCHOBHYIO U JIONOJHUTENBHYIO JIUTEPATypy, a 3aT€M PEIIUT
npeiokeHHbIe 3a1aui. OLeHKa CaMOCTOATEIbHOM paboThl CTYAEHTOB MPOBOAMUTCS ITyTEM BBICTaB-
JeHus1 0aJUTOB 10 5-TH OaTbHON HAKOMHUTENFHOW cucTeMe (0aibl CyMMHPYIOTCS) 32 BBIITOJTHEHHBIE
KOHTPOJIbHBIE 3aJaHMS.

4.5. IlpumepHas TeMATHKA KypPCOBBIX padoT (IPOEKTOB)
VY4eOHbIM MJIaHOM HaIlKMCaHUE KypCOBBIX paboT (IPOEKTOB) HE MPETYCMOTPEHO.

V. Y4ueOHo-MeTOoqUYecKOe U MHPOPMAITMOHHOE o0ecnedeHne TUCHUIIMHBI (MOAYJIA):

a) CIIMCOK JINTePaTypbl
OCHOBHasl JINTEpPaTypa



1. Dascronslr, JI. O. uddepentmansusie ypasaenus / JI. 3. Dabcromsil. - 8- u3d. - M.: U3n-Bo
JIKH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 5K3.)

2. JuddepeHnmanbHble 1 UHTETpabHbIe YpaBHEHUs, BApUAIMOHHOE MCUUCIICEHUE B MpUMEpPax U
3amauax: yue0. mocooue / A. b. Bacunbera [u np.]. - 3-e uza., ucnp. - CII6.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 5k3.)

3. ®umunnos, A. @. CoopHUK 3a7au 10 AuddepeHnnaIbHbIM ypaBHeHusIM / A. @. Oununmnos. -
5-e w31. - M. : JIubpokom, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 3x3.)

JAOTIOJTHUTeIbHAS JIUTepaTypa

1. Hontpsrun, JI. C. O6sikHOBeHHBIE Tuddepennuanbabie ypapaenus / JI. C. IloHTpsrun. - 5-¢
u3a. - M.: Hayka, 1982. - 331 c. (Hp A197493; ud A199667; udp A199675)

2. DOnbcroubil, JI. 3. Bapuarmonnoe ucuucienue / JI. 3. Dabcronei. - 7-¢ u3a. - M.: U3n-o JIKU,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 5k3.)

3. TuxonoB, A. H. YpaBuenus marematnueckot ¢puzuku / A.H. Tuxonos, A.A. Camapckuii. - M.:
N3n-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 5k3.)

0) nepuoauYecKUue U3TaHUS

- HCT

B) CIIMCOK aBTOPCKHX MeTOAMYECKUX Pa3padoTok
- HET

F) 0a3bl JaHHbIX, ]/IH(l)OpMaIII/IOHHO-CHpaBO‘lHI)Ie H IMTOUCKOBbIC CUCTEMbI

http://library.isu.ru/ - Hayunas 6ubnuorexa UI'Y;
OO6pazoBaTenbHBIC PECYPCHI IOCTYIHBI 10 JIOTHHY U napoto Hb UT'Y:

e https://isu.bibliotech.ru/ - U3 «bubnuoTex»;
e http://e.lanbook.com - ObC «M3narenbctBo «JlaHby;

e http://rucont.ru - DBC «PykoHT» - MexoTpacieBas HayyHas OMOJIMOTEKa, cojaeprKalias
oun(ppoBaHHBIE KHUTH, NEPUOANYECKHE U3/IaHUS U OTICIIbHBbIE CTaTbH 10 BCEM OTPacisiM
3HAHWIA, a TAKXKE ayIU0-, BUJCO-, MyJIbTHMEIMA CO(PT U MHOTOE JAPYTOE;

e http://ibooks.ru/ - OBC «AHOYKC»- HHTEPHET PECypChl B CBOOOTHOM JOCTYTIC,
VI. MaTepuajibHO-TeXHUYeCKOe o0ecrneyeHue JUCHUIIIMHBI (MOAYJIs):

VYuebHas ayuTopus AJ1s NPOBEICHUs JEKIIMOHHBIX U MPAKTUYECKUX 3aHATHH. [l npoBeneHus
3aHATUH JEKIIMOHHOTO THUIIA B KaUeCTBE JEMOHCTPAIIMOHHOTO 000pYI0BaHHS MCIOIb3YETCs] MEJO-
Bas gocka. HarmsaHocTs oOecnieunBaeTcs ImyTeM N300paKeHHs CXeM, AuarpamMmm U (popMyJ ¢ IOMO-
b0 Mena. Mcnonb3oBanue ri100anbHOM KOMIBIOTEPHON CETH TO3BOJISIET 00ECTIEYUTh JOCTYITHOCTb
HHTepHeT-pecypcoB U peann3oBaTh CaMOCTOSATENbHYIO0 paboTy cTyAeHToB. Ha nexnusx moryT uc-
MOJI30BAThCSl MYJIBTUMEIUIHbBIE CPEICTBA: IPOEKTOP, IEPEHOCHOI 3KpaH, HOyTOYK. Ha dakynbre-
T€ UMEETCs] KOMIIBIOTEpPU3NPOBAHHAsSL ay IUTOPHS], IPEIHAa3HAYEHHAs JJIs1 CAMOCTOSTEIbHON paboTHl,
C HEOTpaHWYECHHBIM JOCTYIIOM B MIHTEpHET.

Marepuainsl: yaeOHO-METOAUYECKHE MOCOOHS, 3aJaHus I ayIUTOPHONH M CaAMOCTOSITENb-
HOU pabOTHI CTYIEHTOB.

VII. O0pa3oBaTesibHbIE TEXHOJIOTHU:

3aaun U3JI0KEHUS U U3YYCHUS JUCIHUILTUHBI PEATU3YIOTCS B CICAYIOMUX opMaxX IesTeIbHOCTH:
e JIGKIIMH, HAlIeJICHHBIC Ha MOJTy4YeHHe HeoOXoAuMon HH(opMaluu, U ee UCTIOIb30BaHUE TIPU
pELIEHNH TPaKTHYECKUX 3a/1ady;
® [PAKTUYECKUE 3aHSTHUS, HANPABJICHHBbIC HAa AKTHUBU3ALUIO MO3HABATEIBLHOM JEATEIBbHOCTH


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
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

CTY/ICHTOB U TIPUOOPETEHHSI UMHU HABBIKOB PEIICHHS MPAKTUYCCKUX M TPOOJIECMHBIX 3a71ay;

¢ KOHCYJIbTallUH —CKCHCACIIBHO JJIS BCCX KCIAOIINX CTYACHTOB,

® CaMOCTOSITENbHAs BHEAYJIUTOPHAsE paboTa HAalpaBicHa Ha MPUOOPETCHUE HABBIKOB CAMOCTO-
STEJILHOTO PEIICHHs 3314 10 JUCIIUTUINHE,

o TCKYH_[I/Iﬁ KOHTPOJIb 3a ACATCIIbHOCTBIO CTYJACHTOB OCYIICCTBIIACTCA HA JICKHMOHHBIX U ITPAK-
TUYECKUX 3aHATHUSIX B XOJI€ CAMOCTOSTEIILHOTO PEIICHHUS 3a7ad, B TOM YHCJIC Y IOCKH.

VIII. OneHo4yHbie MaTepUAJIbI 11 TEKYLIEr0 KOHTPOJIS M IPOMEKYTOYHON aTTeCTAlNU
@DOHJ| OLIEHOYHBIX CPEJCTB MPEICTABIECH B IPUIIOKEHUU.

8.1. OueHouHble cpencTBa AJI1 BXOJHOTO KOHTPOJISA

O1eHOUHBIE CPENCTBA TSI BXOJHOTO KOHTPOJISI HE UCTIONB3YIOTCS, TaK KaK AUCIUIUINHA COACP-
JKUT B OCHOBHOM HOBBIE 3HaHUS. VIcronb3yemble ke B JUCUUIUITMHE 3HAHUS M MPOCTEHIINE METO/IbI
BBIUUCIICHI OCBOEHBI CTYJCHTAMH B paMKaX aHATUTHYECKOW T€OMETPHH, KOTOpas W3ydaeTcs B
MEPBOM CEMECTPE HETOCPEACTBEHHO Mepe]l U3ydeHneM JaHHOH aucuuiuinHbl. [loaTomMy He paruo-
HAJILHO ¥ HET HEOOXOIUMOCTH, BBIJIENIATH Y4eOHOE BpeMs Ha MMPOBEACHNE BXOTHOTO KOHTPOJIS .

8.2. O1ieHOUHBIE CPENICTBA TEKYIErO KOHTPOJIS

O1eHOUHBIE CPECTBA TEKYIIEro KOHTPOJSI M KOHTPOJISI CaMOCTOSTEIBHOW pabOThI CTY/ICHTOB
dopmupyroTCs B COOTBETCTBUU ¢ [lonokeHnemM o 6auIbHO-PEUTHHIOBON CHCTEME YHUBEPCUTETA U
COCTOAT M3 KOHTPOJIBHBIX MMChMEHHBIX 3aJIaHHH, COCTaBJICHHBIX W3 HA0OPOB 33/1a4 U yIpakKHECHUH
PEKOMEH/I0BAaHHBIX B 1. 6.2 OCHOBHOM U JIOTIOJIHUTEIBLHOMN JINTEPATYPHI.

BapuaHTBI KOHTPOJIbHBIX 3aJaHUM

Bapuant Ne 1

1 (2eY —x)y' =1 146

2 v 42y =3y =x2e™ 542

3 xzy”fxy’+31:8x3 593
4 y”—2(1—tg(x2)y:O, y] =tg(x) 635

BapuanTt No 2

1 (I-2xy)y" = y(y—1) 150

2 y'=4y"+8y =Sin(2x) 543

3 X3y —2xp=6ln(x ) 595

4 e +Dy"-2y'—e¥y=0, y;=e¥-10637

BapuanTt Ne 3

' Y

1Y =5 149
3x—y

2 y"+3y —4ay=xe * 541

3 x2y”76y:8x2 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 x+1)y =4x+2y 137

2 3" =2y +y=6xe™ 545




3 xzy"f3xy'+5y:3x2 596
4 y”—2(1—tg(x2)y:0, 1 =1+ xtg(x) 635

Bapuant Ne 6

1 y=x(y'—xcos(x) 141
2 y"+4y'+4y:xe2x 547
3 xzy”féyzi‘c3 597

4 (¥ +1)y" =2y —e*y=0, y= 637

e’ +1

Bapuant Ne 7

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

2 53" =3x2 548

3 xzy”—Zy:Sin(lnx ) 598

4 y”+4xy'+(4x2 +2)y=0, — xe® 642

[Ipumeuanue: CTyJeHT yCHELIHO IpolIes] 00y4yeHHE B CEMECTPE U T'OTOB K CJaye dK3aMeHa,
€CJIM OH 3HAeT M MOHUMAeT (POPMYJIUPOBKU OCHOBHBIX MOHATUH M ONpeAeieHui, 3HaeT GpopMyIIn-
POBKHM TEOPEM, YMEET MPUMEHSTh MOHATHS U TEOPEMBI JUIsl PEIICHUs 33aa4 U yNpaKHEHUH, 3HAeT
METO/Ibl PEIICHUS U YCIIEIIHO PEIIAET 3aJa4l U YIPAXKHEHMsI, MOKET IIPUBECTH IIPUMEPBHI, XapaKTe -
PHU3YIOIIME OCHOBHBIE IOHATHS.

8.3. OueHouHbIE CpeicTBa AJIs IPOMEKYTOUHOM aTTeCTaI|H.
dopma npoBeIeHNs TPOMEKYTOYHOH aTTECTallui — SK3aMEH.

IIpuMepHBIN CIHCOK BOIIPOCOB K K3aMEHY

Huddepennmanbapie ypaBHeHHUS 1-ro MOpsaka ¢ pa3aessiomyuMucs nepeMeHabsiMu. [Ipocteii-
mue Y 1-ro nopsnaka, cBogsmuecs K ypaBHEHUIO C pa3JesIOIIUMUCS NTepeMEHHbIMU. JIMHElHbIE
OJIHOPOJIHbIE ypaBHEHHUs. JIMHETHbIE HEOJAHOPOIHBIE YPABHEHUSI U YPAaBHEHMS, NMPUBOIAIIMECS K
HUM. MeTtoJ Bapuauuu MocTOsSsHHOH. YpaBHenust bepuymnu u Pukkatu. {uddepenuumanshsie
ypaBHEHUs B NOJHBIX nuddepeninmanax. Uuterpupyemsle komOuHauuu. MHTErpUpyomuid MHO-
XKHUTEJb U TeopeMa Diliepa 0 CyIeCTBOBAaHUM MHTETpHUpyomero Muoxxkurens. Auddepenunansusie
ypaBHEHUS, 33/IaHHbIE B HESIBHOW (hopMe U He pa3pelieHHbIe OTHOCUTEIBHO MPOU3BOAHON. MeTos
BBEJICHUS MapameTpa (OB) /Uil MHTEITPUPOBAHMS ypaBHEHUH, 3aJaHHBIX B HesiBHOW ¢opme. Teope-
Mma [Iukapa o cylecTBOBaHMM U €IMHCTBEHHOCTHU pelleHust ypaBHeHus y'=f(x,y). Jloka3aTenbcTBo
teopemsl [Iukapa. Metoa nocienoBarenbHbIX TpubamkeHuil. [IpuHun cxaTbix 0ToOpaKeHUH.

JluneiiHble OHOPOAHBIC YPABHEHUSI N-TO MOPSAAKA C MOCTOSHHBIMU Kod(dduurentamu. Xapak-
TepUucTHUecKoe ypaBHeHue. O0Iee pereHre ypaBHeHHs B Cllyyae Pa3JIMYHbIX M KPaTHBIX KOpHEH
XapaKTEPUCTUYECKOTO ypaBHEHUS. Y paBHEHU Diljiepa U METOJ UX penleHus. JInHeHHbIe OqHOPO/I-
HbIE YPaBHEHUs N-TO MOPSAJKA C MepeMEHHbIMU Kod(uirenTamu (0OLuii ciryyail) 1 cBOWCTBa UX
pemenuii. Oneparopnas Gopma 3anucu: JTHHEHHBIA AuddepeHnanbabii onepartop. Jinnelinas 3a-
BUCUMOCTH cucTeMbl ¢pyHKuuid. Onpenenutens Bponckoro. Teopema JMHEHHON 3aBUCUMOCTH CH-
creMbl pyHKIMA. Teopema o JIMHEHHONW HE3aBUCUMOCTU CHUCTEMBI pelieHui TuHeitHoro auddepeH-
LMAJIbHOTO0 ypaBHEHUS N-ro nopsanka. yHnaMeHTanpHas cucreMa peuieHuil. Teopema o CyecTBo-
BaHWM W €IMHCTBEHHOCTH pemieHus AuddepeHnnaIpHoro YpaBHeHUs n-To mopsiaka (6e3 mokasa-
TenbCTBa). JIMHEHbIE HEOAHOPOHBIE YpaBHEHUS. MeTOpl MHTETPUPOBAHUS JTMHENHBIX HEOHO-
POJIHBIX YPAaBHEHHH C MOCTOSIHHBIMH KOA(G(OHUIIMEHTAMHU: METOJ HEOTIPeIeTICHHBIX KO3(PPHUIINECHTOB;
METO/]] Bapualuy NMocTOsAHHbIX. Popmyna OcTporpaackoro-JInyBuwiis U MHTErpUpOBaHUE ypaBHE-
HUM BTOporo nopsanka. Marerpuposanue Y ¢ moMonipto psaoB. YpaBHEeHUE DWpH U ypaBHEHUE
beccens. @ynkuun beccens. Cuctemsl TMHEHHBIX TU(QepeHIMaIbHbIX YpaBHEHHH 1-r0 mopsiaka.
Martpuunas 3anuch cuctemsl Y. CBoiCTBa pelieHnil CUCTEMBI JIMHEUHBIX OJHOPOJIHBIX YpaBHE-
HU 1-ro mopsiaka. JImHeitHas 3aBUCUMOCTh CUCTEMBI BeKTOp-QyHKIMi. [IpuHImm cymnepno3uiuu.




Onpenenurens BpoHckoro cucremsl BeKTOp-pyHKIMI U Teopema 00 ompeaenurene BpoHckoro.
DyHIAMEHTAIBHASL CUCTEMA PEIICHUH. MeToIbl HHTErPUPOBAHUS CUCTEM YPAaBHEHMM C MOCTOSH-
HbIMU KOd(dunmentamu. Kpaesas 3amada Juist 0OOBIKHOBEHHOTO JU(PQPEepeHIIMAIBHOIO YPaBHEHHUS
BTOpOro nopsaka. @yuknus ['puna kpaesoii 3agaun. ColictBa pynkuuu ['puna. Meton moctpoe-
Hus Qynkuun ['puna. IIpumep moctpoenus. Permienue HeonHOpoaHOW KpaeBoil 3amauu. Jlenbra-
¢byukus Jupaka u kpaeBast 3anaqa. OnpeseneHue U cBoiicTBa nenbra-pyHkunu Jupaxka.

Ilpumep mecmogwix 3a0anuil 01 NPOGEPKU CHOPMUPOBAHHOCIU KOMNEMEHYUTL, YKA3AHHBIX éblie n.3:

BOHpOCI)I OTBCTHI
1 OGmee pemeHne TMHEHHOTO OAHO- | A) B BUE JIMHEIHON KOMOMHAINM ABYX JTHHEHHO HE3aBUCHMBIX pellie-
poxHoro nuddepeHnaTbHOrO YpaB- | HUH

HEHUsI MOJKHO 3aITUCaTh B) B BUie CyMMBI IBYX 9aCTHBIX PEIICHUN
B) B Buie TMHEITHOI KOMOWHAINH ABYX YaCTHBIX PCIICHHUHA
2 Metoa Bapualy MOCTOSHHOM A) A1 TMHEWHBIX OTHOPOAHBIX YPaBHEHUN MEPBOTO MOPSIKA

MOYKHO MPUMEHSTh AJISl CIEAYIOIINX b) U1 MUHEHHBIX HEOJHOPOJHBIX YPAaBHEHUH IEPBOTO MOPSIIKa
nuddepeHInaNbHBIX YpaBHEeHUH niep- | B) mna ypasuenuit bepuymmm u Pukkartu

BOTr'0 MOPSAIKA:
3 Ecnu 3amava Komm penreHa, To 310 | A) HalIeHO €QMHCTBEHHOE PEIICHIE

03HAYaET, 4TO B) HaiieHO MHOXKECTBO pemeHHi
B) HaiijieHa nonHast cucteMa peeHni
4 Ecnu a5 ypaBHEHHs IEpPBOToO 10- A) muddepeHnnanbHOe ypaBHEHHE MOXKHO 3aIMcaTh B BUAE TIEPBOTO
psZiKa HaiiieH MHTErpUpYIoIuil MHO- | nuddepeHnnana, paBHOroO HYJIIO
KHUTEIb, TO b) muddepennmansHoe ypaBHEHHE UMEET €INHCTBEHHOE PEIlICHNE

B) muddepennmanbHoe ypaBHEHHE UMEET MHOXKECTBO PEIISHUI

Pa3patGorumk:
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IIporpamma cocraBieHa B cootBeTcTBUU ¢ TpeboBaHusiMu PI'OC BO no HanpaBieHuto Noaro-
toBkU 09.03.02 MHpOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTHH

[IporpamMma paccMOTpeHa Ha 3aceaHny_KadeIpbl TEOPETHIECKON (U3HMKH
«15» mapra 2024 . ¥

—~ F

[Tporokon Ne7 U.o. 3aB. xadenpoit CH C.B. JloBuoB

Hacrosimasgs mnporpamMma He MOXeT ObITh BOCHPOHM3BeJeHAa HH B Kakoil ¢opme 0e3
NpeIBapuTeIbHOI0 NMCHbMEHHOT0 paspeleHust kadeapbi-pa3padoTynKa NPpOrpaMMabl.



