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nnanos BI'Y Ne 6-5.4-61/01, Ne 6-5.4-62/01 15.05.2023.
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HOACHUTEJIBHASA 3AIINCKA

ey 1 321241 y4eOHOH JUCUHMIIUHBI

Heap yueOnoit nucuumumbel  «/JuddepeHumnansupie  ypaBHEHUS»  —
dbopMupoOBaHUEe 3HAHUI 1 PAKTUIECKUX HABBIKOB MO 3(h(PEKTUBHOMY UCIIOIB30BAHUIO
OCHOBHBIX METOJIOB TeOpUH AU PepeHIInaNbHbIX YPaBHEHUN.

3agaum y4eOHOM M CUMIUINHBI:

1. [IpuoOpereHne  CTyaeHTaMH  3HaHWK B O0JacTH  TEOpUH
nriddepeHnanbHbIX YpaBHEHUH.
2. [TproOpeTreHne TNPAKTUYECKUX HABBIKOB PEIICHUS MaTeMaTHYECKUX

3a/lay, TOCTPOEHUS M aHaju3a MaTeMaTHYECKUX MOJeNiel, OIHUChIBAEMbIX
nudepeHnanbHBIMU YPAaBHEHUSIMHU.

Mecto y4yeOHO#l AMCHMIUIMHBI. B cucremMe NOATOTOBKH CHENUAIUCTA C
BBICIIUM  OOpa3oBaHWeM  yueOHas  AWCHUIUIMHA  OTHOCUTCS K  MOJYJIIO
«JIuddepennmnanbHbie ypaBHEHUSD TOCYJaPCTBEHHOTO KOMIIOHEHTA.

CBs134 C IpyruMH Y4eOHBIMU AUCHUIIIIMHAMMU, BKIIOUAsl y4€OHBIC TUCITUTUTMHBI
KOMITOHEHTA YUPEXKICHUS BBICIIIETO 00pa30BaHUs, TUCIIUIUIMHBI CIICIIMAIM3ALUN U JIP.

VYuebHasg mnporpamMma COCTaBjJ€Ha C YYETOM MpPOTrpaMM IO AUCIUILIUHAM:
«MaremaTruecKkuil aHaIIu3», «Anredpa U TEOpHsl YUCETD.

TpeOoBaHus K KOMIIETEHUUSIM

OcBoenue yueOHOM nuctuiuinibl «uddepenipanbabie ypaBHEHUS» JTOKHO
oOecrieuuTh (HOPMUPOBAHUE CIEAYIOMIMX KOMITETCHIIHIA:

0azoevle npogheccuonanvbHvle KOMIICTCHIIUN:

CtpouTth 1 aHanmu3upoBaTh qudGepeHnanTbHbIEe MOJICIH.

B pesynbpraTe nzydenus: yueOHOU TUCIUTUIIMHBI CTYACHT JTOJDKEH:

3HATH:

— AJIEMEHTapHbIE TPUEMbI UHTETPUPOBAHUS;

- IMOCTaHOBKY 3a1aun Koy,

- TEOPEMBI CYIIECTBOBAHHS U €IMHCTBEHHOCTH;

— OCHOBHBIE  TIOHSATUSI W  TEOpPEMbl  OOIIEN  TEopUuM  CUCTEM
mudepeHnanbHbIX YpaBHEHUH;

— OCHOBHBIE TIOHATHUS U TEOPEMBI TEOPUH YCTOMUYUBOCTH 110 JISTTyHOBY;

yMeThb:

— pelaTh OCHOBHBIE TUITBI YPaBHEHUI MEPBOTO MOPSJIKA;

— CTaBUTh HauaJbHbBIC U KPAEBBIC 33J1auH, peliaTh BOIPOCHI CYIIECTBOBAHUS
Y €JIMHCTBEHHOCTH PEIICHUS HauaJbHbIX 3a]1ay;

— pemiatb  JIMHEWHBIE YpPaBHEHUSI W CHUCTEMbl C  TOCTOSIHHBIMHU
kod(pdunreHTamu;

— MPUMEHSITH OCHOBHBIE TEOPEMBI BTOPOTO MeToAa JIsmyHOBa /1 pelieHust
BOIIPOCOB YCTOWMYMBOCTU JIBMKCHHSI, ONIPEACISITh THUITBI OCOOBIX TOUEK aBTOHOMHBIX
CUCTEM Ha MJIOCKOCTH;



HMETDb HABBIK:

- UCIIOJIb30BaHUSl OCHOBHBIX MPHUEMOB MOCTpoeHUst nuddepeHrantbHbIX
MOJENEN PEATBHO MMPOUCXOISIINX SBICHUN U ITPOLIECCOB.

Crtpykrypa yueOHOH QU CHUILINHBI

HucruminHa usydaercs B 3 u 4 cemectpe. Becero Ha u3yuyeHue ydeOHOM
TUCHUTUINHBL « g depeHnmanbabie ypaBHEHUS» OTBEICHO:

3 cemecTp:

- U1s1 O9HOM (hOPMBI TTOJTyUeHHUs BhIcIiero oopazoanus: 120 gacoB, B TOM 4HCIIe
70 ayTuTOpHBIX 4acoB, U3 KOTOPBIX 36 yacoB (B Tom yucie — 6 4 JI0T) coctaBusitor
nexuuu, 28 yacoB (B Tom umcie 4 u JIOT) — mpaktuyeckue 3aHATUS, 6 4acoB —
yrpaBisieMasi CaMOCTOsITeNIbHAs padoTa.

TpynoeMKoCTh ya4eOHOM TUCITUTIIIMHBI COCTABIISACT 4 3a4CTHBIC €AMHUIIBI.

dopMa MPOMEKYTOUHOM aTTECTAIUU — 3a4ET.

4 cemecTp:

- Uil oyHOW (opmbl TONMyudeHuUs BbIciIiero oOpaszoBanus: 126 dgacos, 68
ayJIUTOPHBIX YaCOB, U3 KOTOPBIX 32 gaca (B ToM uucie 4 4 JIOT) cocTaBisSrOT JISKIHH,
32 yacoB (B ToM yucie 4 u JIOT) — npaktuyeckue 3aHsATus, 4 yaca — ynpasiisieMas
camocCTosATeNIbHas paboTa.

TpynoeMKoCTh yueOHOM TUCIUTIIIMHBI COCTABIISET 4 3a4€THBIC €ANHUIIBI.

dopma IMPOMEKYTOUYHOU aTTECTALIMU — SK3aMEH.



COJEPXAHUE YYHEBHOI'O MATEPHUAJIA

Pasznen 1. luddepeHunanbHbie yPABHEHHS NEPBOI0 MOPAIKA

Tema 1.1. BBenenue B Teopuro aud¢epeHuaJIbHbIX YPABHEHUI.

OcHoBHble TOHATUS Teopuu nuddepeHmanbHbIX ypaBHeHu. [Ipocteitmue
MaTeMaTHYeCKHUe MOJIEH, OMHUChIBaeMble Tu(depeHINaTbHBIMA YPaBHEHUSIMHU.

Tema 1.2. YpaBHeHus IePBOro MOPAIKAa B HOPMAJIbHOU dopme.

I'eomeTpudeckuii cmbicn ypaBHeHus y =f(x,y). BektopHoe moje. M30KIUHEIL.
Pemenus. MaTerpansabie kpuble. 3agauya Komm. ABTOHOMHBIE cucTeMbl. OcoObie
touku. DazoBoe npocrpancTBo. Tpaekropuun. Murterpan. Teopema cyiiecTBOBaHUs U
€IMHCTBEHHOCTH.  JlupdepeHunanbHble  ypaBHEHUs  NEpBOrO  MOpsAIKa B
CUMMETpUYHOH (hopMme.

Tema 1.3. MeToabl HHTErPUPOBAHUS MPOCTEHIINX CKAJISAPHBIX YPABHEHH.

YpaBHEHUSI C pPa3AEHAOMMMUCA NEPEMEHHBIMA. OTHOPOIHBIE ypAaBHEHHS.
YpaBHEHUS, IPUBOAAIIMECSH K YPABHEHUSAM C Pa3ACIIIOIIAMUCS IIEPEMEHHBIMU U K
OTHOPOJHBIM YPAaBHEHUSIM.

Tema 1.4. JIuHeliHbIe ypaBHEHHS NIEPBOIO MOPSAAKA U ypaBHeHUus1 Pukkaru.

JInHeliHbIE ypaBHEHMS NIEPBOTO MOPSAAKA. METOIbI HHTErPUPOBAHUS JTUHEUHBIX
YPaBHEHMM MEPBOrO mopsaka: Meron JlarpaHxka, MeEToJ HMHTETPUPYIOLIETO
MHOXUTENSA. YpaBHeHUe bepnymm. YpaBHenne Pukkatu. CBoilcTBa pelIeHUN
ypaBHEeHUs PukkaTu.

Tema 1.5. YpaBHeHus B noJHbIX auddepeHnuanax.

VYpaBuenus B mnonHbx auddepeHnmanax. HMHTerpupyronmii MHOXUTEb.
CrnenmanbHple  KJacChl  MHTErpUpyronuMx  MHoOxutene.  CylnecTBOBaHHE,
€IMHCTBEHHOCTb U OOUINI BUJI HHTETPUPYIOLIETO MHOXKHUTEIIS.

Tema 1.6. [AuddepeHunajibHble ypaBHEHHMSI IMEPBOr0 MOPHAAKA,
pa3pelieHHble OTHOCUTEIbHO MPOU3BOIHOM.

N3oknuupl.  MuTerpanbasle  KpuBble. 3amada Komm.  YpaBHeHHs C
pa3ierAoIMMAC  NepeMeHHbIMA.  OIHOpPOAHBIE  YpaBHEHHUSA. Y PaBHEHMS,
MIPUBOJAIIMECS K YPABHEHUSAM C PA3ICIAIONIMMHUCS MEPEMEHHBIMU U K OJHOPOIHBIM
ypaBHeHUsIM. [ eomeTpruueckue u pusndeckue 3a1aun. JInHelWHbIe ypaBHEHUS IEPBOTO
nopsaka. YpaBHeHue bepHyinu. YpaBHeHue Pukkatu. YpaBHEHHS B IIOJHBIX
muddepenunanax. MHTerpupyomumii MHOXKHUTEIb.

Tema 1.7. YpaBHeHus nepBoro nopsiika, He pa3pemiéHHble OTHOCUTEILHO
NPOU3BOIHOM.

YpaBHEHUs NIEPBOIO MOPAAKA, HE PA3PELIEHHBIE OTHOCUTEIBLHO MPOU3BOLHOM.
3agaua Komm. Teopema cylliecTBOBaHUS U €IMHCTBEHHOCTHU peleHus 3aaaun Komm.
Hemnomnneie ypaBHEHUS.

Tema 1.8. YpaBHeHus nepBoro nopsiika, He pa3pemiéHHble OTHOCHUTEIbHO
NPou3BOAHOM. O0IIMIA MEeTO BBeIeHUs MapaMeTpa.

OOmuit Meton BBeAeHUs TMapaMmeTrpa. YpaBHeHus Jlarpawxka. YpaBHeHUS
Knepo. P u C-auckpumuHanTHbIe KpuBbie. OcoOble penieHus YpaBHEHHI MepBOro
IIOPSJIKA, HE Pa3pEIIEHHBIX OTHOCUTENIBHO IIPOU3BOIHOM.
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Paznen 2. O61mme Teopemsbl Teopun 1uddepeHnaIbHbIX YPAaBHEHU I

Tema 2.1. Teopema IIukapa cymecTBOBaHMSA U ¢IUHCTBEHHOCTH peLICHUS
3agaum Kowmm aj1s1 ypaBHeHusl.

Teopema Ilnkapa cymecTBOBaHHs M €AMHCTBEHHOCTH pelIeHus 3anadn Komm
JUIS. YPAaBHEHHUsI NIEPBOro mopsiaka. YcnoBue Jlunmmna. Meroa mocnenoBaTelbHbIX
NpUOJIMKEHUH JOKa3aTenbCcTBA TeopeMbl [Inkapa CylmecTBOBaHUs U €IMHCTBEHHOCTH
pemenna 3amaun Komwm 1o ypaBHEHMs NEPBOrO mopsaaka. MeTox CKaTbIxX
oToOpakeHUi JokazaTenbcTBa TeopeMmbl Ilukapa. Teopema Ilukapa 11 cucrem
nuddepennnanbHbpIX ypaBHeHui. Teopema [leano.

Tema 2.2. Teopema Komm cymecrBoBaHHMsI MW €IMHCTBEHHOCTH
roiomopgHoro pemenus 3agaun Kouu 1J1s1 ypapHeHusl.

Teopema Komiu cymiecTBoBaHUS U €AMHCTBEHHOCTH T'OJIOMOP(HOTO PELIECHUsS
3anaun Konm ypaBHEHHS.

Tema 2.3. HenpepbiBHasi 3aBHCHMMOCTb PpCELICHU OT NapaMeTpoB H
HAYAJIbHBIX JAHHBIX.

HenpeppiBHast 3aBUCMMOCTBD pEIEHNN OT TAPaMETPOB U HAYaJIbHBIX TAHHBIX.

Pa3znen 3. YpaBHeHusi BBICHIUX TOPSAIKOB

Tema 3.1. YpaBHeHUs1 BbICHIUX MOPSAJIKOB.

VYpaBHeHUs BbICIIUX OPsAKOB. OO0IMEe MOHATHS, onpeeneHus. 3agada Koy,
Teopema cyliecTBOBaHUSI U €AMHCTBEHHOCTH perieHus 3anauu Komm. YpaBHeHus
BBICIIMX TOPSJIKOB, HMHTETPUPYEMbIE B KBaApaTypax MU AOIMYCKAIOIIHE MOHUKECHUE
nopsAKA.

Pasznea 4. Cucremsl 1udpepeHunaIbLHbIX YPaBHEHUI

Tema 4.1. Cuctremsbl 1udpPpepeHunaIbLHbIX YPABHEHHI.

Cucremsl auddepeHmanbHbIXx ypaBHeHU. OOIIMe TMOHSATHSA, OMPEICICHHUS,
aBTOHOMHBIE M TaMHJIBTOHOBBI cucTeMbl. OOlIMe CBOICTBa pEIIEHUN CHUCTEM
nupepeHInanbHbIX YPAaBHEHUH.

Tema 4.2. Cucremsl aupdepeHunajbHbiXx ypaBHeHHH. ba3uc mnepBbix
HHTErpajioB cucTeMbl 1M PepeHunaIbHbIX YPABHEHHUI.

WNurerpan, mnepBblii U 0O0mMIA HMHTErpal CUCTEMbl AU epeHIIuaTbHBIX
ypaBHeHul. Cuctema B CUMMETpUYHOU popme. ba3zuc nepBbIX UHTETpasioB CUCTEMBI
nuddepeHranbHbIX YpaBHEHUH.

Pa3nen S. ludpdepenuuanbubie ypaBHEHUS U CUCTEMbI ¢ YACTHBIMU
NPOU3BOIHBIMHU IIEPBOI0 MOPAIKA

Tema 5.1. OxHOpoAHbBIE JIMHEHbIe YPABHEHNSI B YaCTHBIX NMPOU3BOJIHBIX
NepPBOro MOpPsAKa.

JIuHEeHOE OHOPOHOE YPABHEHUE B YACTHBIX TPOU3BOAHBIX NIEPBOTO MOPSAIKA
U €T0 CBSI3b C CUCTEMOM OOBIKHOBEHHBIX A dhepeHInanbHbIX ypaBHeHnd. CTpyKTypa
obmrero pemrenus. 3agava Komm.

Tema 5.2. HeoxHOpoaHbI€e JIHHEITHbIE YPABHEHUS B YACTHBIX MPOU3BOAHBIX
MepBOro MOpPsiAKa.



XapaKTepUCTUKU U WHTErpajbHbIe TIOBEPXHOCTH. TeopeMa CylIeCTBOBAHUS U
CIMHCTBEHHOCTH pereHus 3a1ada Komm (B cirydae IByX He3aBUCHMBIX ITEPEMCHHBIX )
(6e3 mokazatenncTBa). YpaBuernue [1dadda.

Paszaea 6. JIuneiinbie nud¢epeHunanbHbIe YypaBHCHUSA

Tema 6.1. JIuneiinbie nudgepeHuMaTbHbIC YPABHECHUS.

JIuneiinple ypaBHEHUA n-To nopsiaka. OOmue MoHATHA, ONpeneieHus. 3aiada
Komm wu kpaeBas 3amaua. OJHOpPOJHBIE JIMHEWHBIE YpPAaBHEHUS N-TO MOPSIKA.
BpoHckuan u nuHeitHas HE3aBUCUMOCTD CKaSIpHbIX (GyHKIMH. [loHmkeHne nopsiaka
JUHEHHBIX AudepeHImanbabX ypaBHeHUuH. Dopmyna JInyBusis.

Tema 6.2. @yHAaMeHTAJbHAsl CHUCTeMAa  PpPellIeHUl  JIMHEHOro
aupdepeHnaTBLHOIO YPABHEHHS.

dyHaMeHTallbHAsg CHUCTEMa pelieHud JuHeiHoro auddepeHuaIbHOro
ypaBHeHus (OCP). Hauansnas matpuiia. Kpurepuit @CP. Jluneiinbie ypaBHEHUS N-TO
MOPsiAKA C BEIIECTBEHHBIMU KO DUITUEHTAMH.

Tema 6.3. JluHeiiHble YypaBHeHHSI N-TO MNOPSJAKA C IOCTOSSHHBIMHU

k03¢ puumneHTaMu.
JIuHeiiHple ypaBHEHUS N-TO TOPSAKA C IOCTOSHHBIMH KO3((PUIUEHTaMU.
Meton Ditnepa. dyHIaMeHTaIbHAsS cucTemMa pelIeHun JIMHEWHOTO

U pepeHInanbHOTO YpaBHEHUS N-T0 MOpsAJIKa ¢ MOCTOSSHHBIMU KO3 PUIIMEeHTaMu.
Heonnoponubele nuHeiHble au(@epeHIMalbHble YypaBHEHUS N-ro MNOpSAAKa C
MOCTOSSHHBIMU ~ KOd(d(PUIIMEeHTaMl U CHeNuajIbHOM TmpaBod uacThio. [lpuHiumn
JIMHENHOU CYIIEPIO3ULINU.

Tema 6.4. JInuneiiHble HeOAHOPOAHBIE TUPPepeHINATbHbIC YPABHEHHS N-TO
MOpsAAKA.

Meron Bapuanuu NOPOU3BOJIBHBIX ITOCTOSHHBIX PELIEHUS HEOIHOPOIHBIX
JUHENHBIX nIuddepeHnranbabpX  ypaBHeHu (Mmeton Jlarpamka). Meron Kormm
ONpEENICHHUs] YaCTHOIO PEIICHHUs] HEOJHOPOJHBIX JMHEHHBIX Au(depeHInaIbHbIX
YpPaBHEHUM.

Tema 6.5. JIuHeiiHble ypaBHeHHMSI BTOPOr0 NOPSiAKa M KoJjeldaTeJbHbIE
SIBJICHUSI.

JIuneiiHple ypaBHEHUsI BTOPOro TMOpsSAKAa U KojeOaTelnbHble —SIBICHUS.
KonebarenbHble CBOWMCTBA pelICHUM JIMHEWHBIX YpaBHEHUM BTOPOTO MOpPSIKA.
Teopema llITypma u Teopema cpaBHeHus1. JInHelHbIe ypaBHeHUs Diinepa u UeOniména.

Tema 6.6. UaTerpupoBanue JuHeHHbIX JUPPepeHINATBHBIX YPABHEHUH
NP MOMOIIY CTENEHHBIX U 00001IEHHBIX CTENEHHBIX PSA0B.

NuterpupoBanve auHEHHBIX Mud(EepeHIInanbHbIX YpaBHEHUNH TPHU TOMOIIU
CTENICHHBIX U O0OOMIEHHBIX CTEMEHHBIX psioB. Teopembl Komm u dykca. Meton
®pobenunyca. Ypasuenue Jiipu u beccens. @ynkiuu beccens.

Tema 6.7. JIuneiiHble pa3HOCTHBIE (IMCKPETHbIE) YPABHEHMUS.

JIuHeiiHble pa3HOCTHBIE (IUCKPETHBIE) YpaBHEHUS

Tema 6.8. J/Iuneiinbie TudpepeHuaIbHbIe YPABHEHHS.

JIluneitnpie nuddepenunansupie  ypaBHeHusa. KorebarenbHble CBOMCTBa
pEUIEHNI JTMHENHBIX YPABHEHUM BTOPOTO Nopsiaka. IHTerpupoBaHue psjaamu.
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Paznea 7. JIluneitnbie nudpepeHumaibHbie CUCTEMbI

Tema 7.1. JIuneiinbie nuddepeHuMaNbHbIE CHCTEMbI N-T0 MOPAIKA.

Jluneitapie mud@epeHnnanbable CUCTEMBI N-TO Topsiaka. OOmue MOHSATHS
onpenenenus. 3anaya Komm. OgHopoaasie nuHeiHble 1udepeHuanbHble CHCTEMBI.
OO1ue cBoiicTBa pemieHui. JInHeliHas He3aBUCUMOCTD BEKTOp PyHKIMIA. BpoHCckuaH.

Tema 7.2. @DyHaaMeHTAJbHAsE MATPHMLIA OJAHOPOAHOW JIMHEHHOM
AU(pPepeHIHANbHON CUCTEMBbI.

Martpuunoe nuHelHoe auddepeHmanbHoe ypaBHeHue. DyHaameHTanbHas
MaTpulia U o0lliee peuieHue OAHOPOIHON JUHEHHON AuddepeHnaabHO CUCTEMBI.
®opmyna JlnyBuiig 11st TMHEWHBIX TU(PEpEHIIMATBHBIX CUCTEM.

Tema 7.3. Cucremsl Jlanmo-/lannjieBCKOro.

®yukiuu ot Marpui. Marpuisl EXp(A), Ln(A). dynnameHTanbHas MaTpuiia
JUIs TMHEMHBIX quddepeHnanbHbIx cucteM. Teopema Jlanmo-/lanunesckoro. Meroa
DOiinepa g JUHEHHBIX AU (EpeHIMaIbHbBIX  CUCTEM C  MOCTOSHHBIMU
ko3 pureHTamu.

Tema 7.4. Ctpykrypa dyHAAMEHTAIBLHONH MATPHULbI.

Crpyktypa pyHIamMeHTaIbHONM MaTpullbl. MaTpUUHbBIA METOJT UHTETPUPOBAHUS
JUHENHBIX UG (hepeHInaTbHbIX CUCTEM.

Tema 7.5. BBenenue B Teopuro DJjioke.

Jluneiinple auddepeHImaIbHble CUCTEMBI € TEPUOJAMYECKON MaTpuileit
ko3¢ pumeHToB. MaTpuiia MOHOAPOMUH, MYJIbTUILIIMKATOPBI U XapaKTePUCTHUECKUE
IIOKA3aTeJIN.

Tema 7.6. HeomHopoaHble JiuHelHbIe TU((epeHInATbHbIE CHCTEMBbI.

Heonnoponubie nunelinbie auddepenimaibabie cucteMbl. Meton Jlarpanka.
Jlunelinbie HEOAHOPOIHBIE MepuoanUeckue nuddepennmanbupie cuctemsl. [lonsTue
O KpaeBoii 3a/1aue 1)1 TuHeHHbIX quddepennnansubix cucreM. Oynkius ['puna.

Pa3znes 8. ABTOHOMHBIE crcTeMbl JH(depeHunAIbHbIX YPABHCHUN U
TEOPUA YCTOHYUBOCTH

Tema 8.1. OcHOBHBIC IOHATHUA U CBOMCTBA TEOPUU TUHAMUYECKUX CHUCTEM.

OCHOBHBIE MTOHATHUS U CBOMCTBA TEOPUH TUHAMUYECKUX CHCTEM.

Tema 8.2. IloBenenue TpaekTOPpHMHd JIMHEHHBIX M  HEJUHEHHBIX
Au(pPepeHMATBHBIX CHCTEM BTOPOI0 NMOPSAKA.

[loBenenue TpaekTopuid JUHEHHBIX JU(EepeHIrnaTbHbIX CHUCTEM BTOPOIrO
nopsiaka. HeBeIpokieHHbIE U BBIPOXKIEHHBIE citydau. [Ipobiema paznuueHus neHTpa
u pokyca.

Tema 8.3. YcroituuBocts no JIssmyHoBy pemennii 1uddepeHuuaibHbIX
YPaBHEHUH.

OCHOBHBIE MOHATHS TEOPUM YCTOMYMBOCTH 1O JISnyHOBY pelieHwmit
muddepeHnnanbubx ypaBHeHu#. [Ipumepbl. Y CTOWYMBOCTL JIMHEWHBIX CUCTEM N-TO
nopsizika. Teopembl 00 yCTOMUUBOCTHU MO MEPBOMY MPUOIUKEHUIO.

Tema 8.4. ®ynkuuu JIsnyHona.

Oynkuuun  JlsmynoBa. Teopembl JlsimyHoBa 00 YCTOWYMBOCTU PEILICHUM
nuddepeHranbHbIX YpaBHEHUH.



Tema 8.5. Jluneiinble auddepeHHUANbHbIE CHCTEeMbI MW TeOpHUs
YCTOMYHMBOCTH.

JIuneiinbie gudPepeHnuanpubie cucteMsl. [loBeneHne TpaeKTOpUid TUHEUHBIX
muddepeHIMaTbHBIX CUCTEM BTOPOrO TMOPSAAKA. YCTOWYMBOCTH 10 JISAmyHOBY
pemenuit nuddepenmanbHbX ypaBHeHuid. Oynkunu JIsmyHoBa.



YUYEBHO-METOJUYECKAS KAPTA YUYEBHOM JUCHUIJIAHBI

Ounas popma moydeHus BhICIIET0 00pa30BaHuUs C MPUMEHEHUEM IMCTAaHIIMOHHBIX 00pa3oBaTenbHbIX TexHonorui (JOT)

KoanuecTBo AYIUTOPHBIX YaCOB

g &
5 S
H,\ () ) 9 a5
< E = é =N
5 = Q= 5% | &85 Q
o HasBanwue pasnena, TeMbl = T G SE |28 ¢ 5 S dopma KOHTPOJISI 3HAHUI
e 5 E oz T | 8|2 o
Y < o] o) 55
= = o = 2
S =~
an)
1 2 3 4 5 6 7 8 9
Bcero 70 60 10
3 cemecTp
1 JAnddepenunaibHbie ypaBHEHUA 16 16 9
NepBOro NopsAKa
BBeneHue B Teopuio OTyeT no JOMalTHUM MPAKTUUYECKUM
1.1 . 2 2 . .
b dhepeHIMAIbHBIX YPaBHEHUI YOPAKHEHUSIM C UX YCTHOM 3alIUTOM.
19 VYpaBHEeHUS IEPBOro MOpsJIKa B 9 9 OT4er 1o TOMaIHUM NMPAKTUYECKUM
" |HOpManeHO# Gopme YIOPaXKHEHUSIM C UX YCTHOM 3aIUTOM.
13 MeTo/1bl HHTETPUPOBAHUS IPOCTEHIINX 9 9 OTyeT no JOMATHUM MPAKTUUYECKUM
" |cKaJIIpHBIX YpaBHEHUMU YIOPaXKHEHUSIM C UX YCTHOM 3aIUTOM.
14 JluHeiHble ypaBHEHHUS MIEPBOTO MOpsiAKa | 2 2 OTyeT no JOMaTHUM MPAKTUUYECKUM
" |u ypaBHeHus Pukkatu (10T)| (4OT) YIPAXKHEHUSIM C UX YCTHOM 3alIUTOM.
OT4et 1o TOMaIIHUM NMPAKTUYECKUM
1.5 |YpaBHeHnus B nonueix guddepennuanax | 4 2 A P

YIPAXKHEHUSIM C UX YCTHOM 3aIIUTOM.
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HuddepeHnmaibable ypaBHEHUS

1.6 |mepBoro mopsaka, pa3penieHHbIC 2 KontponpHas pabora
OTHOCHUTEJIBHO ITPOU3BOIHOM
YpaBHEHUS TIEPBOTO MOPSIIKA, HE
N OTyeT No JOMAITHUM MPAKTUIECKUM
1.7 |pa3pemiéHHpIe OTHOCUTEIHHO 2 2 N .
. YIPaXHEHUSIM C UX YCTHOM 3aIIUTOM.
IPOU3BOAHOM
YpaBHEeHUS IEPBOTO MOPSIIKA, HE
18 pa3pelEéHHbIE OTHOCUTEIBHO 2 2 OTyeT no JOMalTHUM MPAKTHYECKUM
" |npousBoaHON. OO METO/] BBEICHHS YIPAKHEHUSM C UX YCTHOM 3alIUTOM.
rapaMmeTpa.
2 OO01uue TeopeMbl TEOPUH 3 4
augdepeHNATbHBIX YPABHCHUH
Teopema [Iukapa cyiecTBOBaHUS U
OT4eT Mo JOMAITHUM MPAKTUIECKUM
2.1 |emMHCTBEHHOCTH PEIICHHUS 330291 4 2 N N
YIPaXHEHUSIM C UX YCTHOM 3aIUTOM.
Komu st ypaBHeHUs
Teopema Komm cymecTtBoBanus u
OT4eT o TOMAITHUM MPAKTHIECKUM
2.2 |eMIUHCTBEHHOCTH TOJIOMOP(HHOTO 2 1 . .
YIOPaXHEHUSIM C UX YCTHOM 3aIUTOM.
pemenus 3aaaun Komu 115 ypaBHeHuUst
23 HenpepbiBHas 3aBUCUMOCTD PEIICHUN OT 5 1 Otyer no JOMAaIIHUM MPAKTUYECKUM
"~ |mapaMeTpoB U HauyaJbHBIX JTAHHBIX YIOPaXKHEHUSIM C UX YCTHOM 3aIUTOM.
3 |YpaBHeHHS BBICHINX NOPSIKOB 4 2
3.1 |YpaBHEHUS BBICIIUX TOPSIIKOB 4 2 KontponbHas pabora
(1OT)| (IOT)
4 Cucrembl n1uddepeHunaIbLHBIX 4 2
YPaBHECHUM
41 Cucrtemsl nuddepeHImanbHbIX 9 1 OT4eT no JOMaINTHUM MPAKTHYECKUM
" |ypaBHEHMI YIPaXHEHUSIM C UX YCTHOM 3aIUTOM.
42 Cucremsbl muddepeHnnanTb,HbIX 9 1 OTyeT No JOMAITHUM MPAKTUYECKUM

ypaBHEHUH. ba3uc nepBbIX UHTETPaIoB

YIPaXHEHUSIM C UX YCTHOM 3aIIUTOM.
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cucTeMbl AU(epeHIInaIbHBIX
YpaBHEHUH

AunddepeHunaibHble YDABHEHUSA U

5 |cucTEeMBI ¢ YACTHBIMH NMPOU3BOAHBIMH | 4 4
NepPBOro NopsijaKa
OpHopoIHbIE TUHEHHBIE YPABHEHUS B
OT4et 1o TOMaIIHUM MPAKTUYECKUM
5.1 [9acTHBIX IPOU3BOIHBIX MTEPBOTO 2 2 N N
YIPaKHEHUSM C UX YCTHOM 3aIIUTOH.
TOpSKa
HeonHopoaubie quHEHbIE ypaBHEHUS B
5.2 [9acTHBIX POU3BOIHBIX MTEPBOTO 2 2 KontponpHas padora.
TOpsIKa
4 cemecTp
5 JIuneuHbie TuPPepeHuaNbHbIE 14 12
ypaBHEeHUS
6.1 Jluneitabie aAuddepeHInalIbHbIe 9 1 OT4er 1o TOMaIIHUM MPAKTUYECKUM
" |ypaBHeHUs YOPaKHEHUSIM C MX YCTHOW 3allIUTOM.
@yHIaMEHTaIbHAs CUCTEMA PELICHUN
N OTueT 1Mo TOMAaITHUM MPAKTUIECKIM
6.2 |muneitHoro MU depeHnnaILHOTO 2 1 . .
YIPaXHEHUSAM C UX YCTHOM 3aIlIUTOM.
ypaBHEHHUSI
6.3 JIuHeiiHbIe ypaBHEHHS N-TO MOPsIKA C 2 4 Otyer no JOMaIIHUM MPAKTUYECKUM
"~ |[mocTosiHHBIMU KO3 (ULIMEeHTaMU YIOPaXKHEHUSIM C UX YCTHOM 3aIUTOM.
JIuHeliHbIe HEOTHOPOIHBIE
2 2 OTyeT no JOMATHUM MPAKTUUYECKUM
6.4 |nuddepenumanbHble ypaBHEHUS N-TO . .
(1O0T)| (10T) YIPaXKHEHUSIM C UX YCTHOM 3aLIUTOM.
TopsiKa
6.5 JIuHeliHbIe ypaBHEHHS BTOPOTO MOPSIIKA 9 1 OTueT no 1oOMaIHUM MPAKTUIECKIM
" |u KonebaTeabHbIE SABJICHUS YIPaKHCHUSIM C X YCTHOM 3aITUTOH.
NurerpupoBanue TMHENHBIX
6.6 Qg QepeHanbHbIX YPaBHEHUN TPU 2 2 OT4eT 1o TOMaIIHUM NPAKTUYECKUM
"~ |moMoIuM CTENEeHHBIX U 0000IIEHHBIX (IOT)| (1OT) YIPAXKHEHUSIM C UX YCTHOM 3allIUTOM.

CTCIICHHBIX pPAO0B
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JIuHeiHble Pa3HOCTHBIE (IUCKPETHBIC)

Ortuer no JAOMAIlTHUM IIPAKTHYCCKUM

6.7 1 N .
ypaBHEHUS YIOPaXHEHUSIM C UX YCTHOM 3aIUTOM.
JInneiinpie U PepeHunaIbHbBIE

6.8 ddep KonTpoasnas pabota
ypaBHEHUS

7 JIuneuHbIe TUPPepeHuaIbHBbIE 10 10
CHCTEMbI
Jluneiineie nuddepeHnnanbHbe 2 OTyeT No JOMAITHUM MPAKTUYECKUM
7.1 1
"~ |cucTtemsl N-To nopsiaKa YIOPaXKHEHUSIM C UX YCTHOM 3aIUTOM.
dyHaamMeHTaIbHas MaTpuUIa
. oo OT4eT Mo JOMAITHUM MPAKTHIECKUM
7.2 |oAHOPOTHOW TUHEHHOM 2 1 N N
. YIPaXHEHUSIM C UX YCTHOM 3aIUTOM.
mudGepeHITaTPHON CHCTEMBI
2 2 OT4eT Mo TOMaITHUM MPAKTHIECKUM
7.3 |Cucremsl Jlamnmo-JlaHuaeBCKOro A P . .
YIpaXKHEHUSIM C UX YCTHOM 3aIUTOM.
. OTyeT no JOMalTHUM MPAKTHYECKUM
7.4 |Ctpykrypa pyHIaMEeHTAIbHON MaTpUllbl| 2 2 . .
YIOPaXKHEHUSIM C UX YCTHOM 3aIIUTOM.
OT4eT o JOMAITHUM MPAKTHIECKUM
7.5 |Beenenue B Teoputo Diioke 1 2 A patt .
YIOPaXHEHUSIM C UX YCTHOM 3aIUTOM.
76 Heonnopoansie nuHelHbIE 1 5 Otyer no JOMaIIHUM MTPAKTUYECKUM
" |muddepeHnmanbHble CUCTEMBI YIOPaXKHEHUSIM C UX YCTHOM 3aIUTOM.
ABTOHOMHBIE CHCTEMbI
8 |muddepeHnnanbHBIX ypaBHEHUI 1 8 10
TeOpHUsi YCTOMYMBOCTH
81 OcHOBHbIE TOHATHUA U CBOMCTBA TEOPUU 2 2 OTyeT no JOMaTHUM MPAKTUUYECKUM
"~ |IMHAMWYECKUX CUCTEM YIOPaXKHEHUSIM C UX YCTHOM 3aILUTOM.
[ToBenenue TpacKTOpPUM JIMHEUHBIX U
. OT4eT Mo JOMaITHUM MPAKTHYECKUM
8.2 [HenuHeNHBIX qU(HepeHInaTbHBIX 2 2 . .
YIOPaXHEHUSIM C UX YCTHOM 3aIIUTOM.
CHUCTEM BTOPOTrO MOpsJIKa
83 YcTonunBOCTh MO JIATYHOBY pelICeHUN 5 5 OTyer no JOMaIIHUM MPAKTUYECKUM

b dhepeHITMAIBHBIX YPaBHEHUIN

YIPAXKHEHUSIM C UX YCTHOM 3aIUTOM.
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8.4

Oyukuuu JlsmyHosa

OTyeT No JOMAITHUM MPAKTUYECKUM
YIIPAXKHEHUSIM C UX YCTHOM 3allIUTOM.

8.5

JIuneiinsle AuQdepeHnalIbHbIe
CUCTEMBI U TEOPUS] YCTOMUMBOCTHU

KonTpoasHas padota
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NHO®OPMAINMNOHHO-METOANYECKASA YACTDH
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BBICIIIETO 00pa30BaHMS IO MATEMATHICCKUM U (PU3NUECKUM CTICITHATBHOCTSM : B 2 .
/ H. C. bepé3kuna, A. A. I'puns, B. C. Hemen. - Munck : PUBIII, 2021. - Y. 1. - 2021.
- 307 c.

4. bepé3kuHna, H. C. HuddepenunansHbie 151
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C.A.Mazanuk, FO.b.Ceipous. - Mu.: YHiBepciTakae, 1996.
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MHOTHX nepeMeHHbIX. JuddepenuuanbHpie ypaBHeHHs: yue0.-MeToA. ocoOue s
crnenl. I crymenu Beicm. oOpazoBanust / [aBT.: B. B. Ilerenbnuk u ap.]; M-Bo
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8. MateeeB, @ H.M.  Merogsl  HHTErpUpOBAaHHS  OOBIKHOBEHHBIX
muddepeHIIManbHbIX ypaBHEHUN: y4eOHUK JUisi MeX.-MaT. cren. yH-ToB / H. M.
Martsees. - U3n. 4-e, uctip. u gon. - MuHck: Beiusiimas mikona, 1974.

9.  Marsee, HM. CoOopHuK 3amay U YHOpaKHEHUH MO OOBIKHOBEHHBIM
muddepeHnansHbIM ypaBHeHUsAIM: Yue0. mocodue / H.M. Matsees. - 7-e u3f., 101 -
CII6.: JIans, 2002.

10. Camoiinenko, A.M. JuddepeHuuanbible ypaBHEHHs: MPUMEPHI U
3asiaun: yuel. mocoodue s cTyd. By3oB / A. M. Camoiinenko, C. A. Kpusomes, H. A.
[Tepectiok. - U3a. 2-e, mepepad. - Mockpa: Bricmas mkosa, 1989.

11. Crenanos, B. B. Kypc nuddepenunanbubix ypaBHEeHUN: YUeOHUK IS
roc. yH-ToB. - M311. 6-¢. - MockBa: ['oc. U31-BO TEXHUKO-TEOPETUUECKON JIUT., 1953.

12.  Dnwcromeu, JI.J. duddepennmanbupie ypaBHEHUS W BapHallMOHHOE
ucuucieHnue: YueOuuk st ¢pus. u ¢pus.-mat. ¢ak. yH-1oB / J1.O.9abcronbll. - 5-¢ us3.
- M. : YPCC, 2002.

13.  MaprteiHoB, U.I1. uddepenunansubie ypaBHeHUs U cucTeMbl [lennese
tuna / N.I1. MapteiHos, H. C. bepeskuna, B. A. [Iponbko; YO "I'pogHeHckuHii roc. yH-
T uM. S. Kynaner". — I'poano: I'pI'Y um. . Kynmainsr, 2019.

14.  ®enoprok, M.B. O0GbikHOBEHHBIE U] PEepeHIINATbHbIE YPAaBHEHUS: yUeO0.
nocoOue It CTy[. BBICII. TEXHUYECKUX yueO. 3aBenenuii / M. B. @enoprok. - 3.
ctep. — Mocksa: URSS: JIubpokom, 2017.

IlepeyeHb peKOMEHyeMbIX CPEACTB IMATHOCTUKHA U METOIUKA
¢GopmupoBaHusi HMTOrOBOM OTMETKH

OOBEKTOM MUAarHOCTUKH KOMIIETECHIINI CTYJIGHTOB SIBJISIFOTCSI 3HAHUSI, YMEHUSI,
MOJyYCHHbIE MMM B pe3yJIibTaTe€ H3Y4YeHUs] Yy4eOHOU MUCIUIUIMHBI. BrelsBlieHMe
Y4EOHBIX JOCTHXKEHHH CTYJEHTOB OCYIIECTBISCTCS C IOMOIILI0O MEPONPUSTUI
TEKYLIEr0 KOHTPOJIS U MPOMEKYTOUHOM aTTECTAIUH.

JI71 IMarHOCTUKYA KOMITETEHLIMM MOTYT MCIIOJIb30BATHCS CIECAYIOIINE CPEACTBA
TEKYIIET0 KOHTPOJISI: OTYET MO JJOMAITHUM MPAKTUYECKUM YIIPAXKHEHHUSIM C UX YCTHOMN
3aIIUTON, KOHTPOJIbHAs padoTa.

3ananus K 1a00paTOPHBIM U KOHTPOJBHBIM paboTaM COCTABJISIOTCS COTJIACHO
COJIep KaHUI0 y4eOHOTO MaTepHaia.

OTMeTKa 3a OTBETHI HA JICKIHUSAX M MPAKTHUYECKUX 3aHSATUAX BKIIOYAET B CeOs
MOJIHOTY OTBETA, HATMYUE ApPTYMEHTOB, IPUMEPOB U3 MIPAKTUKH, TIIyOMHY TOHUMAaHUS
TEPMUHOB, UCIOJB3YEMbIX CTYJICHTOM IpPU OTBETE Ha Bompochl. IIpu ompocax Ha
MPAKTUYECKUX 3aHATUSX LIEHUTCA 3HAHHE CTYJIEHTOM TEOPETHYECKUX CBEICHUH,
MOJYYCHHBIX Ha JICKI[MH, MO3TOMY CTYACHTY Iepell NPaKTUUYECKUM 3aHSTHEM
HEO0OXOMMO MOYUTATh U Pa300paThbcs C JEKIUOHHBIM MaTepHaIoM, YTOObI OH ObLI
rOTOB IPOOOBATh MPUMEHSTH €r0 Ha MPAKTUYECKUX 3aHATHSIX.

dopmMoii MPOMEKYTOUHOM aTTecTaluu 1o aucuuruinie «Jluddepennuansabie
ypaBHEHUS» YUYEOHBIM IJIAHOM MPETyCMOTPEH 3aYET U IK3AMEH.
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3ader Mo AUCHUILUIMHE MPOXOIUT B (hOpME MUCHbMEHHBIX KOHTPOJBHBIX PadoT.
Ecnu cTyneHT ycnemHo, He MEHEE YeM Ha «UYEThIpe» Hamucal BCE KOHTPOJIbHBIC
paboThI, TO JIOMyCKAETCsl MOJIydyeHHE 3aueTra 0e3 MNpPOBEACHUS JOMOJHUTEIBHOTO
ornpoca.

DK3aMeH Mo AUCIUIUIMHE TPOXOJUT B YCTHOHU (hopMe.

Jist  dopMHpOBaHWS HUTOTOBOW OTMETKM TI0 Y4YEOHOW JUCHUTIIINHE
UCIIOJIB3YETCSI MOYJIbHO-PEUTHHIOBAsI CUCTEMa OLCHKU 3HAHWUM CTyACHTa, Jarolast
BO3MOXKHOCTh TPOCIEAUTh U OIEHUTh JTUHAMHUKY TMpoIlecca IAOCTHXKEHHUS IIesen
oOyuenusi. PelTMHTOBast cucTemMa MpeaycMaTpUBAET MCIOIB30BAHUE BECOBBIX
K03 PUIIMEHTOB /ISl TEKYILEH U MPOMEXKYTOUHOM aTTeCTalluU CTYIEHTOB MO y4eOHOM
JTUCIUTUTHHE.

@opMHUPOBAaHUE HUTOTOBOM OTMETKM B XOJE€ MPOBEACHUS KOHTPOJIbHBIX
MEpOTIPUATUIA TEKyIed aTTecTanuu (MpUMEpHbIE BECOBBIE KOIPDUIIUEHTHI,
OTpEeNEeNAIoNMe BKJIaJ TEKyIIeH aTTecTallid B OTMETKY TMpU MNPOXOKICHUU
MPOMEKYTOUHON aTTeCTAINN):

— OTYET IO JIOMAIITHUM MPAKTHIECCKUM YIIPAKHEHUSIM C UX YCTHOH 3anuToit — 50 %,
— KOHTpoJibHast pabota — 50 %.

NtoroBass oTmeTka MO IHUCHUIUIMHE PACCUUTHIBAETCS HA OCHOBE HTOTOBOM
OTMETKHU TEKYIleH arrecTanuu (PEHTUHTOBOM CUCTEMBI OLIEHKH 3HaHu#) - 40% u
sK3aMEeHaIMOHHOM oTMeTKH - 60 %.

IIpuMepHbIH NepevYeHb 3aIaHUi /151 YIPABJIAEMO CAMOCTOATEIbHOMN
patdoThI 00y4YaOIIUXCH

Tema 1.6. [IuddepeHunajbHbie ypaBHEHUS MNEPBOr0  MOPSIAKA,
pa3pelieHHble OTHOCUTEJIbHO MPOU3BOAHOM. (2 4.)

N3oknuubl.  MuTerpanbable  KpuBble. 3amada Komum.  YpaBHeHMs C
pa3ierAromMMACT  NepeMeHHbIMA.  OIHOpPOAHBIE  YpaBHEHHUS. Y PaBHEHMS,
IIPUBOJAILIMECS K YPABHEHUSAM C Pa3ACIAIOLNIMMHUCS IEPEMEHHBIMU U K OJHOPOIHBIM
ypaBHeHUsIM. [ 'eomeTpruueckue u pusndeckue 3a1aun. JInHeWHbIE ypaBHEHUS IIEPBOTO
nopsiika. YpaBHeHue bepHyium. YpaBHeHune Pukkatn. YpaBHEHHS B IOJIHBIX
muddepennuanax. MUHTErpupyomumii MHOKHUTEb.

[Ipu u3ydyeHun nepBoro pasjena CTyJEHT YUYUTCS peliaTh 3aJa4u Ha JIEKIUAX,
MMPAKTUYECKUX 3aHATHUSIX U JIOMA, BBIMOJIHSASA JOMAIIHUE TPAKTUYECKUE YIIPAKHECHUS.
[Tocne uzydenust nuddepeHuanbHbBIX ypaBHEHUI NEPBOro MOpsAIKa, pa3pelieHHbIX
OTHOCUTEIBHO IPOU3BOJAHOM, CTYAEHT NUILIET KOHTPOJIbHYIO padoty Nel. ITpumepnbie
BapUaHThl KOHTPOJIbHOU paboThl Nel mosxHo HaiiTu B [4], §10.

dopMa KOHTPOJISI — KOHTPOJIbHAs padoTa.

Tema 3.1. YpaBHeHHs BbICIINX IOPAIAKOB. (2 4.)

VYpaBHeHHUsI BbICIIMX NOPsAKOB. O01Me NoHTHS, onpeeneHus. 3agada Komm.
Teopema CylmeCcTBOBaHUSA M €AVMHCTBEHHOCTH pemeHus 3agauu Komm. YpaBHeHus
BBICIIMX TOPSAAKOB, MHTETPUPYEMBIE B KBAAPATypax M AOIYCKAIOIIHME ITOHMKECHHE
MOPSAKA.
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[Tocne uzydeHus: BTOPOro U TPEThEro Pa3iesioB CTYJIEHT MUILIET KOHTPOJIbHYIO
paboty No2. [IpumMepHbie BapraHThl KOHTPOJbHOU paOoThl Ne2 MokHO HailTu B [4],

§18.
®opMa KOHTPOJISL — KOHTPOJIbHAs padoTa.

Tema 5.2. HeoqHopoaHble JiMHeiiHbIe YPABHEHHSI B YACTHBIX MPOU3BOIHBIX
NepBoro nopsiaka. (2 u.)

Cucremsl auddepeHnmaibHbIX ypaBHeHUH. JInHelHbIe YpaBHEHUSI B YaCTHBIX
MIPOU3BOIHBIX TEPBOr0 MOpsAAKA. XapaKTEPUCTUKU U WHTErpajbHbIE MOBEPXHOCTH.
TeopeMa cyliecTBOBaHUS U €AIMHCTBEHHOCTH pelieHus 3anavya Komm (B ciayyae q1Byx
HE3aBUCUMBIX MepeMeHHbIX) (0e3 moka3arenscTBa). Ypasuenue [lpadda.

[Tocne n3yuyeHus 4eTBEpTOro U MATOro Pa3AesioB CTYAEHT NULIET KOHTPOJIbHYIO
paboty Ne3. [IpumepHbie BapuaHThl KOHTPOJbHON paboThl Ne3 MOKHO HaWTH B [4],
§18.

dopMa KOHTPOJISI — KOHTPOJIbHAs padoTa.

Tema 6.8. J/Iuneitnbie 1udPpepeHuaIbHbIe ypaBHeHHS. (2 4.)

JIuneitnpie nuddepenunansupie  ypaBHeHusa. KorebarenbHble CBOMCTBa
pEelIeHN TMHEWHBIX YPAaBHEHUN BTOPOro nopsaka. larerpuposanue psaamu.

[Tocne uzydyeHus: WecToro pa3jena CTyJEHT MUILIET KOHTPOJIbHYIO padoTy Ned.
[IpumepHbIe BapuaHThl KOHTPOJIbHOU paboThl No4 MokHO HaTH B [4], §26.

dopma KOHTPOJISl — KOHTpOJIbHAs paboTa.

Tema 8.5. Jluneiinble aud@PepeHUNAIbHbIE CHCTEMbI M TEOPHUA
YCTOMYMBOCTH. (2 4.)

Jluneitnsie quddepennmansubie cucteMsl. [loBeneHrne TpaeKTOpHil TMHEHHBIX
mudepeHInanbHbIX CHUCTEM BTOPOIro MOpsSAKa. YCTOMYMBOCTH MO JIAMyHOBY
pemiennii nuddepeHnmanbabix ypaBHeHul. Oynkuun Jlsmynosa. [locne u3ydenus
CEeAbMOr0 M BOCBMOTO pa3leJiOB CTYACHT MHUIIET KOHTPOJIbHYIO paldoTy NeS.
[IpumepHbIe BapuaHThl KOHTPOJIBHOU padoThl Ne5 MoxxHO HaiTu B [4], §35.

dopMa KOHTPOJIsI — KOHTPOJIbHAs padoTa.

OnucaHde HHHOBAMOHHBIX MOJAX0A0B H METO/I0B K NMPeNnoaaBaHUI0
YueOHO# JUCHMILTHHBI

[Tpu opranuzamuu 06pa3oBaTEIHLHOTO MPOIIECCa UCTIONIB3YETCS I8PUCHUYUECKUT
n00X00, KOTOPBIA TMPEINoJiaraeT JEMOHCTPALMI0 MHOTO00Opaswsi  peleHuin
OONBIIMHCTBA TPO()ECCHOHATIBHBIX 3a/1a4 M )KH3HEHHBIX MTPOOJIeM.

[Ipu opranmszanuu 00pa30BaTEILHOTO TPOIECCAa HUCIOJIB3YETCS HPAKHUKO-
OPUEHMUPOGAHHBLII NOO0X00, KOTOPHIN TMPEANoiaracT OCBOCHHUE COACpPX aHUS depes
pEIICHUs TPAKTUIECKHUX 3a71ad.

[Ipu opranmzarnmu 00pa30BATEIHLHOTO TPOIECCA UCHONbIYIOMCA MEmOoOobl U
npuemsl pazeumus KpPUMuU4ecKkozo MblulleHUs, KOTOPbIE MPEACTaBISIOT COOOM
cucteMmy, (OPMHUPYIONIYIO HaBBIKM pabOThl ¢ MHQOpPMAIMEH B Mpolecce YTCHUS U
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INUucCbMa, IIOHMMAaHHH I/IH(bOpMaLII/II/I KaK OTIpaBHOro, a HE KOHCYHOI'O0 ITYHKTa
KPUTUYICCKOI'O MBIIJICHHA.

Meroauyeckue peKOMEHAALMH 110 OPraHu3auuU
CaMOCTOSATEILHON PadoThl 00yYaroIMXCH

Jlns  opraHu3ald  CaMOCTOSITENIBHOM pabOThl CTYJEHTOB MO Yy4eOHO
JTUCHUIUIMHE PEKOMEHJOBAHO Pa3MECTUTh HAa 00pa30BaTEIbHOM IMOPTaJie WM CaiTe
Kadeapbl y4eOHO-METOJIMYECKHE MaTepHallbl: KYypChl JIEKIHUA M JabopaTopHBIE
MPaKTUKYMbI, METOAMYECKUE YKa3aHUsl K JaOOpPAaTOPHBIM 3aHSATUSM, BOMPOCHI JIs
MOATOTOBKM K 3a4eTy W DK3aMEHY, IIepeYeHb PEKOMEHAYEMOW JUTEpaTyphl,
UH(OPMAIMOHHBIE PECYPCHI.

CamocTosiTenpHass paboTa CTyJeHTa BKJIOYaeT B cebs paboTy ¢ ydeOHOM
JUTEpPaTypold MO 3aJaHHBIM TeMaM JUCLUUIUIMHBI, MOWCK HOBEWIIew yueOHON u
Hay4YHOM MH(OpMalMU B yKa3aHHBIX 00JIaCTAX 3HAHUN U 3HAKOMCTBO C HEH, a TaKKe
BBITIOJTHEHUE MTOCTABJICHHBIX 3aIaHUH.

IIpuMepHBIN epeYeHb BONPOCOB K 3a4ETy

1. HMuddepeHunanpuple ypaBHEHUS MEPBOrO MOPSAAKA, pa3pelICHHbIE
OTHOCHUTEJIHHO MPOU3BOAHON. OCHOBHBIE MOHSTHS, CBI3aHHBIC C HUMHU.

2. Judbdepennnansubie ypaBHEHUS C Pa3ACNSIONIMMUCS TEPEMEHHBIMH,
MeTon pemenusd. [Ipumep Y ¢ pazaensromuMucs NepeEMEHHbBIMU C PEILIEHUEM.

3. Onnoponnbie nuddepeHIraibabie YpaBHEHUS IEPBOTO MOPSAKA, METO/T
pewmenus. [Ipumep onHopoanoro 1Y ¢ pemenueM.

4, YpaBHeHUs, CBOJAIINECS K OTHOPOIHBIM.

S. Ypasuenue bepnymm.

6. VYpaBuenue Pukkaru.

7. JIuneiinpie nudQepeHanbHble YpaBHEHUSI TEPBOrO MOPSAIKA, METOA
WHTETPUPYIOIIETO MHOKHUTEIIS, TIPUMED.

8. Omnpenenenue  auddepeHUaTbHOTO  YpaBHEHUS B IOJHBIX

mupdepenunanax. Kpurepuit npunagnexnocta k Y B nonnbix quddepenunanax.
Meron pelienusi, npumep.

9. WNuTterpupyrommii MHO)UTENb. Dopmyna 1t ero HaxoxaeHus. Ciayyan
u(Y)=u(x) u uxy)=uly). Ipumep: (-x°y)dx+x’(y—x)dy=0, Haiitu
VMHTErPUPYIOLINIT MHOKUTEb.

10. uddepennmansuble ypaBHEHHS, HE pa3pelieHHbIE OTHOCUTEIHHO
MPOU3BOAHOM. MeTo 1 BBEICHUS TapaMeTpa.

11. duddepeHuuansHble ypaBHEHHs, HE pa3pelIeHHblE OTHOCUTEIBHO
npousBogHoit. Ciayuam x=f(y,y) u y=f(x,y). pumep: x=(y')*, pemmrs Y
METOJIOM BBEJICHMS IApaMeTpa.

12.  Juddepennmansupie ypaBuenus Kiepo. I[pumep: y =xy'+(y')’, pemursb

Y.
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13.  Juddepenimansupie ypaBHenusi Jlarpamka. Ilpumep:y=xy'+(y')?,
pemts 1Y.

14.  Ocoboe pemenue. JluCKpUMUHAHTHas Kpubas. Ilpumep:y=xy +(y')?,
HalTH 0c000€ pelICHUE.

15.  Orubarommas ceMelcTBa KpUBBIX. [IprMep: y = X +¢®, HalTH OrMOaroIIyo

CEMENCTBA.

16. Teopema Ilukapa CymieCTBOBaHMS U €IUHCTBEHHOCTH PEIICHUS 3aJ1a4u
Komm JIY mepBoro mopsaka, pa3pemieHHOr0 OTHOCUTEIBHO MPOU3BOTHOM.
dopMyIHpOBKa, CXeMa J0Ka3aTeIbCTBA.

17. Meton nocneaoBaTelbHBIX TPUOIMKCHUH.

18. uddepeHuuansuble ypaBHEHHS BBICHIMX TMOPSJIKOB, pa3pelieHHbIC
OTHOCHUTEIHHO MPON3BOHON. OCHOBHBIE TIOHSTHS, CBI3aHHBIC C HUMHU.

19. uddepenumansaoe ypaBuenue suma y" = f(x). IIpumep: y® =1/x,
pemts Y.

20. uddepennmanbupie ypaBHeHUs Buma F(x,y,y")=0 u F(y,y,y")=0.
[Ipumep: 2yy” +(y')* =0, petmts Y.

21.  Cuctemsbl quddepeHInanbHbIX YpaBHEHUH IepBoro nopsiaka. OCHOBHBIC
MOHSTHS, CBS3aHHBIE C HUMHU.

22. IlepBbiii uHTerpan cuctembl TudPepeHInanTbHbIX YPaBHEHUN MEPBOTO
TOpsIIKA.

23. Teopema o cymiecTBOBaHMHM N (DYHKIIMOHATHLHO HE3aBHCHMBIX IEPBBIX
WHTETPAJIOB CUCTEMBI.

24. ABTOHOMHBIE CHCTEMBI W €€ (DYHKIIMOHAJIIBHO HE3aBHCHMBIC IIEPBBIC
uHTerpansl. [Ipumep: cucrema dx/dt=-y,dy/dt=x, HaliTH Bce ee (YHKIUOHAIBHO

HE3aBUCUMBIE IIEPBBIE UHTETPAJIBI.

25. Teopema Ilukapa cyiecTBOBaHHSI U €JUHCTBEHHOCTH PEIICHUS 3aJa4u
Komm pans cucremsl 1uddepeHUMaNbHBIX YpaBHEHMH NIEpBOro MOpsAKa U
nudepeHnnanbHOTO YPaBHEHHSI N - TO MOPSIKA.

26. 3apmaya Komu 1j1s JIMHEHHOrO OJHOPOJHOTO YpPAaBHEHHUS B YACTHBIX
MIPOU3BOJIHBIX 1-r0 nmopsAaka. AIropuT™M pemieHus 3agayu Komm.

27.  JluHeliHble HEOIHOPOJHBIE YPAaBHEHUSI B YACTHBIX MPOU3BOAHBIX 1-T0
nopsiika M HMX CBSI3b C JIMHEHHBIMM OJHOPOJHBIMU YpPABHEHUSIMU B YaCTHBIX
MPOU3BOAHBIX 1-T0 mopsiaka.

28. 3agaua Komu ans AMHEHHOro HEOJHOPOAHOTO YPABHEHUS B YACTHBIX
MIPOU3BOJIHBIX 1-r0 nmopsAnka. AIroput™ pemieHus 3agaun Komm.

IIpumepHbIN NepevyeHb BOMPOCOB K IK3aAMEHY

1. Judbdepennnansubie  ypaBHEHHUS TEPBOTO TMOPSIKA, pa3pelieHHBIC
OTHOCUTEIHHO TPOon3BOAHONW. OCHOBHBIC TOHSTHSA, CBA3aHHBIC C HUMH: pEIICHUE,
3agaua Komm, ob1iee pemienne, 4acTHOE pellieHne, MHTerpajibHas KpUBasi.

2.  Jluddepennmanbapie ypaBHEHHS C Pa3IeSIONIMMIUCS TEPEMEHHBIMH,
meton pemieHus. [Ipumep Y ¢ pa3aenstonumMucs IepeMeHHbIMA C PEIICHUEM.
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3. Opnnoponnbie nuddepeHIraibible YpaBHEHUS IEPBOTO MOPSAKA, METOT
pemenus. [Ipumep onnopoanoro 1Y ¢ pemennem.

4.  Jluneitaple nuddepeHIMaIbHbIC YPaBHCHHS MIEPBOTO IMOPSIKA, METOJ
UHTETPUPYIONIETO MHOKHTEJIS, IIPUMED.
5. Onpenenenne  nuddepeHMATBPHOTO  ypaBHEHUS B IOJHBIX

mudpepennmanax. Kpurepuit npunaanexxunocta k 1Y B nonubix nuddepenimanax.
Meron penienusi, npumep.

6. HNHuTterpupyrommii MHOXKUTENb. Popmysia Ui ero HaxoxaeHus. Ciaydan
u(y)=u(x) w  uxy)=uly). Ipumep: (-x*y)dx+x’(y—x)dy=0, Haiitu
VHTETPUPYIOLIMNA MHOXKHUTEIIb.

7. Huddepenunanpuple ypaBHEHHUS, HE pa3pelIeHHbIE OTHOCUTEIHHO
npous3BogHOM. Metoa BBeaeHus mnapametrpa. Cinydan x=f(y,y) u y=f(xy).
[pumep: x=(y')?, pemutsb Y MeT0I0M BBEAEHHS IIapaMeTpa.

8. HMuddepenunansupie  ypaBHeHus Kiepo wu Jlarpawxka. Ilpumep:
y=xy'+(y")?, pemnts Y.
Q. Ocoboe pemrenre. JuckpuMuHanTHas Kpubas. [Ipumep:y=xy'+(Y')?,

HaWTH 0c000€ pelieHue.

10.  Orwubarommas ceMeiicTBa KpuBbIX. [IpuMep: y = XC+¢*, HAWTH OrHOAIOIILYIO
CEMENCTBA.

11. Teopema Ilukapa cyIiecTBOBaHUS M €IUHCTBEHHOCTH PEIICHUS 3aa9d
Komm JIY mepBoro mopsiaka, paspemeHHOrO0 OTHOCHTENBHO MPOU3BOJHOM.
dopmynIHpoBKa, cCXxeMa J0Ka3aTeIbCTBA.

12. Meron mocinenoBaTelbHBIX IpuOmmKenuid. Ilpumep:y' =y?, y(0)=0.
HaiiTy mepBbie 1Ba MOCIEI0BATEIbHBIC PUOIFKCHHS.

13. uddepenumansuble ypaBHEHHS BBICHIMX TMOPSJIKOB, pa3perieHHbIC
OTHOCHUTEJIHHO MPON3BOAHON. OCHOBHBIE TIOHSTHS, CBSI3aHHBIE C HUMHU.

14. Judpdepenumansroe ypapuenue Buma Yy = f(x). Ilpumep: y© =1/x,
pewnts Y.

15. uddepenuuansubie ypaBHeHUS Buaa F(x,y,y")=0 u F(y,y,y")=0.
[Mpumep: 2yy" +(y')* =0, pewuts Y.

16. JluHeiiHas 3aBUCUMOCTh U HE3aBUCUMOCTh (yHKIMH. BpoHCKuaH.
HeoGxonmumoe  ycioBue  juHeWHOW — He3zaBucumoctu  GyHkiui.  [Ipumep:
f(xX)=x% f,(X)=x|x|, HaWTH WX BPOHCKMAH W TOKa3aTh, YTO OHH JIMHEHHO

HE3aBUCHUMBI.

17.  Opnopomnoe nuHerHoe Y n - ro nopsiaka. dyHmpameHTaabHas CUCTEMa
petenuii. TeopeMa o CTPYKType OOIIero penieHus.

18. ®opmyna Octporpaackoro- JIMyBUIIs U €€ MPUMEHEHUE IS PEIICHUs
OIHOpOAHOro JiHeHoro Y 2- ro nopsaka. Ilpumep: y"-2y'+y=0,y, =€*- €ro
pemenne. Haiitu oOmiee pemnienune.

19. Heomnopomuoe nmuneitHoe 1Y n- ro mopsigka. Teopema o CTpyKType
OOIIETO peIIeHuUs.

21



20. Meron BapuanMM TPOU3BOJBHBIX IOCTOSHHBIX (Meron Jlarpanixka)
peUEHNsT HEOAHOPOAHOTO JIMHEUHOTO JIY n - ro mopsaaka. [lpumep: y”=x, HAUTH €ro
pemenne MmeroaoM Jlarpanxka.

21. OpuopomHoe JsmHeWHOEe JIY n- ro mopsiaka € MMOCTOSHHBIMH
kodhdumentamu. Meron Dinepa. Ciyuyail momapHO pa3HBIX JIEHCTBUTEIbHBIX
KOpHEH XapaKTepUCTHUYECKOro ypaBHEeHMsA. llpumep: y’-3y'+2y=0, HaWTH €ro
peElIeHHE.

22. OpnopomgHoe usmHeHoe JY n- ro mopsiaka € TMOCTOSHHBIMH
koadunmentamu. Meton Ditnepa. Ciydail KpaTHBIX KOPHEH XapaKTepUCTUIECKOTO
ypaBHenus. [Ipumep: y"—2y'+y =0, HATH €TO PEIICHUE.

23. OpnopomgHoe muHeiHoe JIY n- ro mopsaka C  TOCTOSHHBIMHU
kKod(ppunreHTamu. Meron ~ Diinepa. Crmy4yailT ~ KOMIUIEKCHBIX  KOpPHEH
XapaKTepUCTUUECKOTO ypaBHEeHU. [Ipumep: y”+y =0, HAUTH €T0 PEIICHUE.

24.  Cuctembl TUHEHHBIX TU(PEpEeHIIMATBHBIX YPaBHEHUN MIEPBOTO MOPSIIKA.
OcCHOBHBIE MOHATHS, CBA3aHHbIE ¢ HUMU: 3a1aya Koim, oOiiee pemieHne, 4acTHOE
peneHue.

25. OpHopomHast cucTeMa JHHEWHBIX U GdepeHINanbHbIX YpaBHEHUN
nepBoro nopsiaka. DyHpaMeHTanbHas cUCTeMa pelieHuid. Teopema O CTPYKType
00I1IeT0 pelIeHHUS.

26. HeomHoponmHasi cUCTeMbl JIMHEHHBIX IudQepeHInanbHbIX ypaBHEHUH
NepBOro nopsaka. Teopema o CTpyKType OOIIEro pereHus.

27. OpnHopoaHas nuHEHas cucteMa JIY ¢ mocTosSHHBIMU KO3 OHUITMEHTAMH.
Ee npencraBiieHre B MAaTpPUYHOM BUJIE.

28. OpnopopaHas nuHeHas cuctema 1Y ¢ mocTosHHBIMU KO3 OHUITUEHTAMH.
Cnyyail momapHO pa3HbIX JEUCTBUTENBHBIX KOPHEH  XapaKTepUCTHYECKOIO

01
ypaBHeHus. [Ipumep: dX /dt=AX, A= (1 OJ’ HAWUTH €€ pelICHUE.

29. OpnopopaHas nuHeMHas cuctema 1Y ¢ mocTosHHBIMU KO3 OHUITUESHTAMH.
Cimy4yallT KOMIUIEKCHBIX KOpPHEH XapakKTepUCTHUYECKOro ypaBHeHus. [Ipumep:

01
dX /dt = AX,Az( 1 OJ’ HAWTH ee pellICHUE.

30. OpnoponaHas nuHeitHas cuctemMa 1Y ¢ moctossHHbIMU KO3hUITMEHTaMHU.
Crnydaii KpaTHbIX KOpHEH XapaKTepUCTUYECKOTrO ypaBHEHHs. MaTpuyHblid crocod

01
pewenus. [Ipumep: dX /dt= AX, A= [O OJ , HATY pEIIECHHUE.
31. Meron Bapuanuu TPOW3BOJIBHBIX TMOCTOSHHBIX (MeTon Jlarpanika)
pelieHust HEOJTHOPOIHOM JIMHENHOU CHUCTEMBI Y. [Tpumep:
01 0
dX /dt=AX +F(t),A= [1 Oj’ F(t)= [t } HAWTH ee peleHrue MeTo1oM Jlarpanaxa.

10
32. Marpuunas skxcrioHeHTa. Metosa ee HaxoxaeHus. [lpumep: A:(OJ’

HaTH e”?
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33. ABtoHoMmHBbIe cuctembl Y Ha miockoctu. Tpaekropuu. Hampapienue
JIBM>KEHUS 10 Tpaekrtopuu. [Ipumep: dx/dt=-y,dy/dt=x. OnpeaenuTs HanpaBIECHUE
JBYDKEHUS 110 TpaekTopuu B Touke (-1,-2).

34. Knaccudukaiusi ocoObIX TOueK JUHEHHBIX cucteM JY Ha miockocTu.
[Ipumep: dx/dt =—y,dy/dt=x. [locTpouTh TpaeKTOPUH B OKPECTHOCTU OCOOON TOUKH.
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IMPOTOKOJI COTJIACOBAHUS YYEBHOW HPOFPAMM'BI YO

Haspanwue yuebnoii | Hazpanwue [Ipemnoxxenus | Pemrenue, — NpUHATOE

JUCUUIUIVHEI, Kadenapsl 00 u3MeHeHusx | kKadenpoi,

C KOTOpoH B COJEp KaHUM | pa3paboTaBILEii

TpedyeTcs yueOHOU yueOHyI0 IIporpaMmy

COTJIaCOBAHME IpOTrpaMMBbl (c ykazaHueM JaThl U
YBO 110 | HOMepa MPOTOKOJIa)
yueOHOU
JUCIUIITIAHE

Y4aebHast

JIUCTIMITINHA HE

TpeOyeT

COTJIACOBAHMUS

3as. kadenpoit quddepeHIHATBHBIX ypaBHEHUN

U CHCTEMHOTO aHaJIn3a JI. JI. TonyGeBa

25.04.2024
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JOINOJTHEHUSA U I/IBMEHEHI/IH }( YUYEBHOM MPOT'PAMME 110
N3YYAEMOU YUYEBHOU JUCHUIIJIMHE
Ha / y4eOHBIN 01

i JlonmoaHeHUsT U U3MEHEHUS OcHoBaHne

VYyebHas nporpaMma rnepecMoTpeHa u 0100peHa Ha 3acefaHuu Kadeapbl

(mpotokomn Ne oT 202 1)
(Ha3BaHue Kadenpsl)
3aBenyromuii kadenpoit
(yuenas cTemnieHb, y4eHOE 3BaHUE) (1.0.®amumnus)
YTBEPXIAIO
Jlexan ¢akynbrera
(y4eHas cTenieHb, y4eHOE 3BaHHE) (N.0.Damumnus)
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