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1. Iesn ¥ 3aiauM JUCHUIUIUHBI (MOAYJIS1):

MHorue ¢usryecKue 3aKOHbl, KOTOPbIM MOJUUHSIOTCS Te UM WHbIe SIBJIeHUS, 3allMChIBAlOTCS B
BH/le MaTeMaTH4yeCKOro ypaBHEHUs], BbIPaKaloI[ero orpe/ie/ieHHYI0 3aBUCMMOCTb MeX/Ay KaKUMU-
TO BeMurMHaMu. YacTo peub U/leT O COOTHOILIEHHH MeXJy BelUUMHaMM, U3MEeHSIOLMMUCS C Teue-
HUEM BpeMeHH, HarlpuMep, SKOHOMUYHOCTh ABUraTesisi, u3MepsieMasi pacCTOsIHEM, KOTOpOe aBTO-
MalllliHa MOXKeT MpoexaTh Ha O/IHOM JIUTPe TOpoYero, 3aBUCUT OT CKOPOCTH JBV)KEHUS] aBTOMalLIM -
Hbl. COOTBETCTBYIOLIee YpaBHEHUE COJeP)KUT O/IHY UK HEeCKOJIbKO (DYHKLIMM 1 WX MPOU3BO/HBIX U
HasbIBaeTcs AUQQepeHLManbHbIM ypaBHeHHeM. (Temn M3MeHeHus1 pacCTOSIHUSL CO BpeMeHeM oripe-
JlefisieTCsl CKOPOCTBIO; CJle[loBaTebHO, CKOPOCTh — TIPOM3BO/HAsi OT PacCCTOSIHUS; aHAJOTHYHO,
YCKOpeHue — MPOoM3BO/JHasi OT CKOPOCTH, TaK KakK YCKOpeHHe 3a/laeT TeMIT U3MeHEeHUs] CKOPOCTH CO
BpemeHeM.) borbilioe 3HaueHre, KOTOpoe UMelOT ArddepeHIaibHbIe YPaBHEHUS /1J1si MaTeMaTUKU
0co0eHHO /17151 ee TIPU/IOXKEeHHH, 0OBSICHSIFOTCS TeM, UTO K PellleHHI0 TaKUX YPaBHEeHH! CBOJUTCS UC-
C/iejloBaHie MHOTHX (PU3NUYeCKUX U TeXHUYeCKUX 3a/jau.

OuddepeHiianbHble ypaBHEHUS UIPalOT CYLECTBEHHYIO POJIb U B IPYTMX HayKax, TakKWX, Kak
O10/IOTHs, 5KOHOMUKA U 3/IEKTPOTEXHUKA; B [IeMCTBUTE/ILHOCTH, OHU BO3HHMKAIOT Be3fie, T/le eCTh
Heo0X0MMOCTb KOJMUeCTBEHHOro (UMC/IOBOT0) ONMMCAHUs siBieHUd. Bce auddepeHianbHbie
ypaBHEHHsSI MOXKHO pa3zieNiuTh Ha 00bIkHOBeHHbIe (O/]Y), B KOTOpbIe BXOJSAT TOMBKO (YHKUIWHU (U
VX TIPOW3BO/IHbIE) OT OJHOTO apryMeHTa, U ypaBHEHHsl C YaCTHbIMU Tpou3BofHbiMu (YPUII), B
KOTOPBIX BXOZAsIre (PYHKLMU 3aBUCIT OT MHOTHX IepeMeHHbIX. CyIlleCTBYIOT Tak)Ke CTOXacTUue-
ckue quddeperiianbHble ypaBHeHus (CIY), BKatouarolijye CayuyaliHble poLecChl.

OuddepeHiianbHOe ypaBHeHHEe COIEPXKUT B CBOeM 3aMuCy HeHW3BeCTHYIO (DYHKLIMIO, ee TIPOr3-
BO/IHbIe 1 He3aBUCHMble TlepeMeHHbIe; OIHAaKO He J/itoboe ypaBHeHUe, cojiepykalljee MPOW3BOJHbIE
Heu3BeCTHOU (pyHKUMH, siBsieTcs AuddepeHLManbHbIM ypaBHeHHeM. CTOUT TakKe OTMETUTh, UTO
JuddepeHIanbHOe ypaBHEHUe MOXKeT BOOOIIe He cojiepkaTh HeHW3BeCTHYIO (YHKLMIO, HEKOTO-
pble eé pOU3BO/HBIE U CBOOO/HBIE TTepeMeHHbIe, HO 00s13aHO CO/iepXKaTh XOTsI ObI OIHY W3 TIPOU3-
BO/IHBIX.

[Mopsimok, unu cremnedb AvddepeHIMaTbHOTO ypaBHeHNUsT — HaWOOJIBIINHN TTOPSZIOK TIPOU3BO/I -
HBIX, BXOZSILMX B HEro.

Pemenviem (uHTerpasniom) guddepeHIMaTLHOTO YpaBHEHUsI MOPsiiKa N Ha3biBaeTcs (PyHKLMS
y(Xx), UMeroljasi HA HEKOTOPOM UHTepBase (a, b) npousBozHkle y'(X),y"(X),...,y(n)(X) fo mopsjka n
BKJIFOUMTE/ILHO U YOB/ETBOPSIOLasi 3TOMY ypaBHeHHI0. [1porecc perenus guddepeHIMaIbHOTO
ypaBHeHUsI Ha3biBaeTCsl WHTerpupoBaHWeM. Boripoc 06 wuHTerpupoBaHvu guddepeHIaabLHOro
ypaBHeHHUsI CUUTAETCS PelleHHbIM, eC/id HaXOXK/eHue Heu3BeCTHOW (DYyHKIUU Y[aeTcs TPUBECTU K
KBa/lpaType, He3aBUCUMO OT TOT'O, BbIpakaeTcCsl JIM TOJyueHHbId WHTerpas B KOHEUHOM BHJE WU
HeT.

Ienbio Kypca sIBASIeTCd U3yueHHe OJHOPOJHBIX U HEOJHOPOJHBIX JTMHEWHBbIX W HeTUHeHHBIX
muddepeHIMaTbHBIX YPaBHEHWM U UX CBOMCTB, HA OCHOBE KOTOPBIX CO3ZJAIOTCSI MaTeMaThuyecKue
Mojienii (PY3UYeCcKUX sIBJIeHWH Y 3aKOHOB B JIMHEWHOM TpUOMMKeHWH. 3HaHUs, TIOy4YeHHbIe TpU
M3y4yeHnr Kypca, GOpMHUDPYIOT MaTeMaTUUeCcKyI0 KyJbTypy, COCTaB/SIFOT OCHOBY eCTeCTBeHHOHaYu-
HOT0 I10/1X0/la MCC/IeJOBaHUS PUPO/HbIX SIBIEHUH.

3agauu

[aHHas [ucuuIuivHa IpyU3BaHa pellaTh Caeyrolue 3a/1aun:

® u3yueHHe U OBJaZleHWe MeTo/laMu pelieHUs A depeHIMaNIbHBIX YPaBHEeHUH;

® u3ydeHHe METO/O0B U IPUEMOB MaTeMaTUUeCKUX J0Ka3aTe/bCTB TEOPEM U YTBEPIKIEHUI;

® oOB/laJileHUe MeTOZaMU WHTEerPUPOBAHUSI PA3/IMUHBIX TUIIOB U BUZIOB AvddepeHIanibHbIX

ypaBHEHWH;

* (opmUpOBaHUe y CTY/IEHTOB YMEHHUM U HAaBBIKOB CAMOCTOSITE/TBHOTO TTPUOOPETEeHUsT U TIPH-

MeHEeHUs 3HaHUU MPU UCC/IeJ0BaHMY U IIOCTPOEHUM MaTeMaTuyeCKUX Mo/lesiel;
® oOB/laZileHUe CTy/leHTaMU 3HaHUM MO MpuMeHeHUt0 [1Y B pa3nuuHbIX pa3jenax (GU3NKU Npu
WCCeIoBaHUM (PU3UUeCKUX SIBIEHUM.



[TporpamMmMa opueHTHMpOBaHa Ha pa3BUTHeE Y CTY/IeHTOB MHTepeca K M03HaHMI0 TaKMX MaTeMaTH -
YyeCKUX 0OBEKTOB, KaK UMC/IOBbIe U (DyHKLMOHAIbHbIE MHOXECTBa, ajrebpanueckrie CTPYKTYpPbI U
ux cBolcTBa. [IprobpeTeHre HABBLIKOB CAMOCTOSTE/ILHOTO M3y4yeHus: GyHAaMeHTabHBIX OCHOB Ha-
VKU U UX TIPUIOXKEeHHU .

2. Mecto pucouiuiveel B cTpyKType OIIOII

OucuuruivHa auddepeHivanbHble ypaBHEHUsE OTHOCUTCS K AUCLUIUIMHAM 6si0ka 1 6a30Boi yacTu
OCHOBHOM npodeccroHa/ibHONM 06pa30BaTe/IbHOM MTPOrpaMMbI aKa/IeMHUUeCKOro OakasaBpuara U siB-
nsieTcsi 00si3aTesIbHON [i7isi OCBOEHUSI 00yYarolUMCsl He3aBUCUMO OT Tpo¢usisi, KOTOPbIM OH OCBa-
uBaeT. OCHOBHbIe TpeOOBaHMsI K BXO/HBIM 3HAaHUSIM CBsi3aHbl CO 3HAHUSIMUA U HaBBIKaMH, Biajie-
HUEM BbIUMC/IUTE/IbHBIMKA MeTOAAMH U TIpYeMaMU pellieHHs] CTaHAapTHBIX 3ajiau, MpUoOpeTeHHbIMU
NIpU M3yueHWH JUCLMIUTMH «Marematuueckuii aHami3» U «JIuHeliHast anrebpa. M3yuaemas awmc-
LIUIJTMHA sIBJISIeTCsT 6a30BOM /17151 U3yUeHUsT TaKUX AUCLUIUIMH Kak «VHTerpanbHble ypaBHeHUs U Ba-
pUALMOHHOE HUCYHCIeHre», «MeTobl MaTeMaTUueCKOW (U3UKW», a TaKKe psJia AUCLUIUIMH Teope-
THueckor ¢usnku: «TeopeTHdeckas MexaHWKa», «KBaHTOBasi Teopusi» «Teopusi KOHAEHCHPOBAH-
HOTO COCTOSIHHSI», @ TaKKe OOJIBIIMHCTBA YUeOHBIX JUCLUILIMH Tpoduns «dyHaaMeHTanbHas (u-
3HUKa».

3. TpeboBaHus K pe3y/IbTaTaM 0CBOEHHS JUCIHUIUITHHBI (MOAYJIs)

[Tporjecc uyueHust AUCLIMITIMHBI HarlpaB/ieH Ha (POpPMUpPOBaHUE C/IeYIOLIMX KOMITeTEHLIUA:
- CMOCOOHOCTH K OBJaZIeHHI0 0a30BBIMHU 3HAHUSMH B 00/1aCTH MaTeMaTHKHM M eCTeCTBEHHBIX HayK,
VX UCI0J/Ib30BaHMIO B MpodeccroHanbHoi festenbHOCTH (OIIK-1).

B pe3ynbraTe U3yuyeHus: AUCLMIIMHBI CTY/€HT [JOJDKEeH:
3HaTh: orpefie/ieHNs W MOHATHUS, BK/IKOYAs UX CBOMCTBA, OCHOBHbIE IMPUMEPHI U IPaHULibl UX TIPU-
MeHeHHUsl.
YMeTh: pellaTh CTaHJAPTHBIE 33/la4 U YIIPaKHEHUS.
BiiajieTh: MeTOZaMH M TIpUeMaMH I0Ka3aTelbCTB TEOPEM U YTBEPXK/eHHH, Crioco0aMy U MeTOZaMHU
BbIUKC/IEHUM.

4. O0peM JUCHUIUTAHBI (MOAYJ/IsI) M BU/BI yue0HOW paboThI

Buj; yueoHo¥ padoThI Bcero ua- CemecTpbl
coB /
3d4eTHbIX 3
eJMHHI]
AyauTopHbIe 3aHATHS (BCero) 80/2,2 80
Jlekuyu 34/0,9 34
[Tpaktrueckue 3ausitus (I13) 36/0,9 34
KOHTpO/Ib cCaMOCTOSITe/TbHOM paboThI 12/0,3 12
CamocrosTeibHas pabora (Bcero) 37/1,03 37
Bu npome)xyTouHOM aTTecTauyu (3K3aMeH) 27/0,75 27
KonTakTHas pabora (Bcero) 84/2,3 84
OO0111ast TPYZI0EMKOCTD: YacChl/3aUeTHbIE €MHULIBI 144/4 144




5. Cojepxanue JUCIUIIIMHBI

5.1. CopepxaHue pa3fie/ioB U TeM JUCLMIUIUHBI.

[Mporpamma Kypca JduddepeHipanibHbie ypaBHeHUSA
BBeaeHnue
[ToHsATHS U TepMuHbI Teopuu AuddepeHManbHbIX YpaBHeHu ([Y). Knaccudukanus Y.
®dusuyeckure 3azauM, npuBogsdmme K Y. 3amaua Komr u kpaeBas 3azada. VIHTerpasibHbie
KpuBble. JlomaHas Diiniepa. ['eomeTpuueckasi MHTepripetaLusi ypaBHeHus y'=f(X,y).
1. fuddepennyanbHble ypaBHeHNs NIEPBOro Nops/jKa.
IuddepenuanbHble ypaBHeHUs1 1-ro nopsifika € paszessitiolMMUcs repeMeHHbIMU. TTpocTeiiye
Y 1-ro mopsiika, CBOASAIIMECS K YPaBHEHUIO C pasfessioliMMUCS TNepeMeHHbIMU. JIuHelHble
ypaBHeHUs 1-ro nopsiika. JIuHeliHble OZJHOPO/IHbIE YDPaBHEHUs], JIMHeHble HeOJHOPO/IHbIe YpaBHe-
HUSl U ypaBHEeHUs], IPUBOAALLMECS K HUM. MeTo/, Bapyalliy MIOCTOSIHHOM. YpaBHeHUs1 bepHynmm u
Pukkatu. [IuddepenimanbHbie ypaBHeHUs B MMOMHBIX AuddepeHnyanax. [IBa cnocoba WHTerpupo-
BaHUs YpaBHEHUH B MOJHbIX AuddepeHiranax. VIHTerpupyeMble KOMOMHALMU. VIHTErpyUpyOLUiA
MHO)XUTe/b M TeopeMa Jiljiepa 0 Cyll{eCTBOBaHMM MHTErPUPYIOILero MHOXUTeNS. [uddepeHiyas-
Hble ypaBHEHMUS], 3a/laHHbIe B HESIBHOW (JOpMe U He pa3pellieHHble 0OTHOCUTEIBHO NTPOM3BOAHON. Me-
TOJ|, BBeJleHUs1 rapameTpa (OB) /11 MHTeIPUPOBAaHMS YpaBHEHWH, 3a/laHHbIX B HEeSIBHOW (opMe.
YpaBHenue Kiiepo.
Teopema  [lukapa 0  CyllecTBOBaHMM W  €JMHCTBEHHOCTH  pelleHUs  YpaBHEHUs
y'=f(x,y).[oka3aresbcTBO TeopeMbl [Tvkapa. MeTos moc/ejoBaTebHbIX TpUO/IKeHui. [TpuHLun
CKaTbIX OTOOpayKeHHi.
2. InddepenipanbHbie ypaBHEeHUS N-ro NopsAjAKa.
JIvHeliHble OJHOPO/HbIE ypaBHEHUsI N-TO MOPsKa C MOCTOSTHHBIMU KO3 duLiieHTaMU. XapaKTepy-
cThyeckoe ypaBHeHue. OOillee pellleHHe ypaBHeHUsl B Clydae pPa3/IMUHbIX U KPAaTHBIX KOpHeM Xa-
PaKTepUCTUUECKOT0 ypaBHeHHUsl. YpaBHeHUs Oiliepa U MeTOo[, UX pelleHUs. JIuHeliHble OZHOPO/-
Hble ypaBHEHUsI N-TO MOpsiJiKa C repeMeHHbIMU K03 duieHTamu (001l cydaii) U CBOMCTBA UX
peweHuii. OnepaTopHast ¢popma 3anMcy: JIMHeNHbIN AuddepeHLivanbHbIi onepartop. JInHeiiHas 3a-
BHCHMMOCTb CcUCTeMbl QyHKLMA. Onpegenurens BpoHckoro. Teopema /vMHeNHOW 3aBUCHMOCTU CH-
creMbl (pyHKIMA. TeopeMa O /JMHEITHOM He3aBUCHMOCTH CHUCTeMbI pelleHWi JMHelHoro audde-
PEeHLIMa/IbHOT0 ypaBHeHHs N-ro nopsizka. PyHjameHTanpHas cucrteMa pelleHdid. TeopeMa o cyie-
CTBOBAaHMHM M €/IMHCTBEHHOCTH pelleHus AuddepeHIMaNsHOTO ypaBHeHUs n-ro mopsigka (6e3
Jl0KazaTenbCTBa). JIMHeliHble HeOJHOPO/IHbIe ypaBHeHusl. MeTo/jbl UHTerPUPOBAaHUS JIMHEHWHBIX He-
OJHOPOZHBIX YPaBHEHUI C MOCTOSIHHBIMU KO3(QQULIMeHTaMU: MeTO/, Heompe/Ze/leHHbIX K03(duiu-
€HTOB; MeTOJ, Bapvalyy MocTosiHHbIX. Popmyna Octporpajckoro-JInyBuiisi U UHTerpUpOBaHUe
ypaBHeHH BTOPOTrO MOPsiAKa.
WuTerpupoBanue [1Y ¢ nomolpto psioB. Y paBHeHWe OWpu U ypaBHeHue beccens. ®yHkuuu bec-
ceJIsl.
3. Cucremsl A depeHiiuaibHbIX YpaBHeHHH 1-ro nopspaka.
CucteMbl TMHENHBIX JuddepeHIManbHbIX YpaBHeHUH 1-ro nopsjka. MaTpuuHasi 3arvch CUCTEMBI
Y. CBoiicTBa pellleHUN CUCTeMbl JTMHENMHBIX OJHOPOAHBIX yYpaBHeHUW 1-ro mopsiika. JIuHeliHast
3aBHCUMOCTb CUCTeMbl BeKTOp-(yHKLMH. [TpuHimn cynepno3unyu. Onpezsenurens BpoHckoro cu-
cTeMbl BeKTOp-QYHKLMN U Teopema 00 ompezenurtene BpoHckoro. ®PyHAaMmeHTa/ibHasi CUCTeMa
pelieHrii. MeTo/ bl MHTEIPUPOBAaHMsI CUCTEM yYpaBHEHHUH C MOCTOSIHHBIMU KO3 (QULIMeHTaMHU.
4. KpaeBas 3ajaua /ijisi 00bIKHOBeHHbIX Au(¢epeHMaTbHBIX yPaBHEHUI
KpaeBasi 3azjaua A7 o0ObIKHOBeHHOTO fAn(¢depeHIaNbHOTO YpaBHEHUsST BTOPOTO TOPsiAKa.
@®yukuysa ['puHa kpaeBoi 3amauun. CeoiictBa ¢yHKLMM ['prHa. Metop nocrpoenust pyHKuu ['pu-
Ha. [Ipumep noctpoenus. PelieHre HeofHOpPOJHOM KpaeBol 3ajaud. [enbTa-QyHKUMs [upaka u
KpaeBasi 3ajaua. OnpeiesieHre U CBOWCTBA JenbTa-QyHKIMM [Jypaka.



5.2 Pa3je/ibl JUCHUIUTHHBI U MEeXANCHHMILTMHAPHBIE CBA3HU C 00ecreunBaeMbIMH (MOC/IeAY-
HOIMMH) JUCHUIUTHHAMHA

Ne HaumenoBanue obecrieurBa- | Ne paszieioB U TeM [AHHOM AUCLIUIUIMHBL, HEOOXOAUMBIX [JIs1 U3YUeHHUs
eMbIX JUCLIUIUIMH obecrieunBaeMbIX (TIOCAEAYIOMINX) JUCLHTIH
1. | WHTerpasnbHele ypaBHEHUSI U 1 2 3 4
BapUAaLIMOHHOE UCUUC/IeHHe
2. | MeToap! MaTeMaTU4eCcKon ¢Gu- 2 3 4
3UKH

5.3. Pa3pensl ¥ TeMbl AMCHUILUIAH (MOAY/1ei)U BUABI 3aHATUH

Ne HanmenoBa- HaumeHnoBanue Bu/ipl 3aHITHN B Yacax
HUe pa3fena TeMbI Jlexuun Ipakr. CPC
3aHATHS
1. Tema 1 Ouddepentmans-
HbIe ypaBHeHUsI 10 10 10
TIepBOT0 TOpsiAKa
2. Tema 2 Ouddepentmans-
Hble ypaBHeHHs - 10 10 10
0 TIOpsifIKa
3. Tema3 Cucremsb! nudde-
peHLManbHBIX 10 10 10
ypaBHEHHUS
4. Tema 4 KpaeBas 3aaua
I OOBIKHOBEHHBIX 4 4 7
nuddepeHIaTb-
HbIX ypaBHeHUH
6. Hepequb CeMHUHAPCKHUX, IMPAKTHYECKHUX 3aHATHH U naﬁopaToprlx pa60T
Ne Ne pa3gena u HaumeHnoBaHve ceMUHapoB, npaktuue- | Tpygo- OueHoYHbIe dopmupyembie
TeMbI JHC- CKMX U J1abopaTopHBIX paboT eM- cpeficTBa KOMITEeTeHIMH
LIUTUTUHBI KOCTb
(uacen)
1 2 3 4 5 6
1 1 JuddepeniivanbHble ypaBHeHHUS TIep- 10 Kommiekr 3ama- | OITK-1
BOT0 MOpsAJKa HUN
2 2 IuddepenuyancHble ypaBHeHHUS N-TO 10 Kommnnekr 33a- | OIIK-1
ropsiika JTaHH
3 3 Cucrems! guddepeHLaIbHbIX YPaBHe- Kowmriner 3aga- | OIIK-1
— 10 HUM
4 4 KpaeBast 3aziaua /1y1s1 0ObIKHOBEHHBIX 6 Komrnekr 3aga- | OIIK-1
mddepeHIaNBEHBIX YPaBHEHUIH HHIA




6.1. Ilnan camocTosATe/IbHOM PadOTHI CTY/|eHTOB

No Tema Bup camocTosi- 3amaHue PexkomeHpyemast u- KonunuecTBo ya-
Heql. TeJIbHOU PaboThI Teparypa CoB
1 41 HI[Aa/Tb- KonTponsn - M. II. 8. HOBH 1
Iuddepenmman OHTPO/BHOE 3a- | peo o sama- C 8. a) ocHOBHas 0
Hble ypaBHeHUs | faHue - U 0) JomnosHUTeNbHAS
TepBOro Mopsijika JIuTeparypa
2 rpdepeHLmanb- KonTponbHoe 3a- Cwm. 1. 8. a) ocHOBHas 10
Hudpepeny P Kommnekr 3aza- )
Hble ypaBHeHHUsI n- | JaHUe - U 0) JomnoHUTeNbHAS
r'o NnopsiJKa JIMTeparypa
UCTeMBI 11 - | KoHTpOBH - M. II. 8. HOBH 1
3 Cucre madde OHTPO/BHOE 3a- | pro - o sama- C 8. a) ocHOBHas 0
peHIMa/IbHbIX JlaHue - 1 0) JOMOTHUTETbHAS
ypaBHeHUH JuTeparypa
4 KontponsHoe 3a- Cwm. 1. 8. a) ocHOBHas 7
KpaeBble 3asaun u KowmrinexT 3aja-
JlaHue o U 0) JomnosHUTeNbHAS
¢dynaxus ['puna HUI
JIUTeparypa

KOHTpOJ’IbHBIe 3d/laHMsd, TIOMMEHOBAHHEIE B Hpe,qbl,qymeifl Ta6111/1ue

Tema KOHTPOJIBHOT'O 3a/laHUs Howmepa 3agau CpOK BBINOJIHEHUS
1 Ouddepentiranbubie ypaBHeHus rieporo | 790 791 798 801 809 815 817 828 2 Heflenu
nopsiika
2 IuddepenuyancHbie ypaBHeHUs n-ro mo- | 4554 60, 116 121 236 275 279 2 Hejenu
psifika 300 426 837 840 844 865
3 CucteMmsl JuddepeHLIanbHBIX YpaBHe- 643, 665, 672, 674, 683, 1278 1 Hepens
HUM 1280 1282 1291, 1292, 1311,
1318
4 Kpaessie 3a/jaum v QpyHKws ['pyunHa 693 697 701 708 726 727 731 2 Hejenu
736 737 742,751
1354 1362 1366 1371 1381 1419
1444 1450 1452

T|2€60BaHI/IH I10 BBITTIOJTHEHHWIO JOMAIITHEro 3aAdHNdA

3ajaHue BBITIO/IHSETCS B OTAe/IbHOM TeTpaau (12 wnu 24 nucra)

3a/iaHue JOJDKHO OBITh BBITIOJTHEHO MOTHOCTBIO.

PermreHus 3aja4, O/DKHBI OBITh TMOJIHBIMU |, TIPU HEOOXOAMMOCTH, [JOJDKHBI COZiepKaTb 000CHOBa-
HUsE Wi nosicHeHus1. O0si3aTeIbHO yKa3bIBaTh YCIOBUS 3a/iay U TIOJTyUeHHbBIN OTBeT.

3aziaHye OL[eHUBAETCS M0 5 —TH OanbHOM cucTeMe.

0 GansioB - 3a/1aHKe He BBITOJHSIOChH

1 6asut - 3a/1aHKE He BBITOJTHEHO

2 Gana - BBITIOJTHEHO TIOJIOBMHA 3a/laHUs

3 6asisia - BBITIOJTHEHO Y 3a7laHUSI

4 6ania - Xopolilee BBITIOJTHEHUE

KomrinekTsl 3afiaHuii 110 KaXkiou Teme (opMHUPYIOTCs 110 cOOpHUKY 3azayu Pumunmos A.D. «Coop-
HUK 3a/]a4 1o Ar¢depeHIaTIbHbIM YPaBHEHUSM»



6.2. MeToanyecKHe yKa3aHHs 10 OPraHU3alMH CAMOCTOATE/TbHOH PaboThI CTYAEHTOB

OpraHu3aLysi CaMOCTOSITe/TbHOTO yTTy0IeHHOTO M3yueHus AUCHUTUIMHBI OCHOBaHA Ha BBITTOJTHEHUH
KOMILJIEKTOB KOHTPOJIbHBIX IOMAIIHUX 3aZiaHuii (5-7 3ajaHuii). B repeyeHb KOHTPOJIBHBIX 3a/laHUM
BKJIOYAIOTCS 33/laud M0 TemMaM, He pacCMaTprBaeMbIM Ha MPAKTUYECKUX ay/IUTOPHBIX 3aHSTHUSIX.
OTO mpe/osiaraeT CaMOCTOSITe/TbHBIM XapakTep paboThl CTy/leHTa 0 U3yUeHUI0 psiia AuJaKThue-
ckux eauHull. [lpexmnosaraercs, 4ToO CTY[|leHT CaMOCTOSITE/JIbHO W3YUWUT JOMNO/HUTE/bHbIe Ia-
parpagsl 10 NMpOMJEHHON TeMe, MCMO/b3yH0 OCHOBHYIO M [JOTIO/THUTE/IbHYIO JINTEPaTypy, a 3aTemM
PeIIrT TpejsioykKeHHble 3aaur. OlleHKa CaMOCTOSITeNTbHOW PaboThI CTYZIeHTOB TPOBOAMTCS ITyTeM
BbICTaB/IeHUs1 Oa/I0B 10 5-TH OasbHOM HaKOMUTebHOM crcTeMe (6aslibl CYMMUPYHOTCSI) 3@ BBITIOJI-
HeHHbIe KOHTPOJIbHbIE 3a/laHusl.

7. IlpuMepHas TeMaTHKA KypPCOBBIX PadoT (IPOeKTOB)

YueOHBIM MMJIAHOM HarvcaHue KypCOBBIX PaboT (TTPOEKTOB) He MpeyCMOTPEHO.

8. YueOHO-MeTOAUUeCKOe U HH(OPMALHOHHOE 00ecrieueHne AUCIUITHHBI (MOy/15):
a) 0OCHOBHa#s JIUTepaTypa

1. Onbcronbl, JI. 3. Iuddepenuansyeie ypaBHeHus / JI. 3. Dnbcronbl. - 8-e u3f. - M.: U3a-Bo
JIKU, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 3k3.)

2. uddepeHuanbHble U UHTErpajibHble YpaBHEHHs, BapUaljMOHHOe HCUMC/IeHUe B TpUMepax U
3ajauax: yueb. mocobme / A. b. Bacuniwesa [u gp.]. - 3-e u3g,., ucnp. - CI16.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. ©@wumunnos, A. ®. C6opHUK 3a7au 10 AuddepeHiranbHbIM ypaBHeHusM / A. @. dunmmnros. -
5-e u3g. - M. : JIubpokowm, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 3K3.)
0) Jomo/IHMTE/IbHAA JIUTepaTypa

1. Apnonbz, B. V. O6sikHOBeHHBIe AnddepeHIransHble ypaBHeHus / B. Y. ApHonbg. - M. : U3z-
Bo MIITHMO, 2012. - 343 c. - ISBN 978-5-94057-907-6 (2 3k3.)

2. Tlontpsrus, JI. C. O6sikHOBeHHbIe auddepenimanbHbie ypaBHeHus / JI. C. IToHTpsiruH. - 5-e
u3. - M.: Hayka, 1982. - 331 c. (Hb A197493; ud A199667; udp A199675)

3. Duabcrossl, JI. 5. BapuaronHoe ucuuciaenue / JI. 3. Onbcronsl. - 7-e usg. - M.: N3p-so JIKH,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 3k3.)

4. TuxoHos, A. H. lupdepentmanshble ypaBHenus / A.H. Tuxonos, A.b. BacunbeBa, A.I'. Ceer-
HUKOB. - M.: ®usamMaraut, 2002. - 253 c. - ISBN 5-9221-0277-x (Hd A575016)

5. TuxoHoB, A. H. YpaBHeHust MaTematrnueckoii ¢pusuku / A.H. TuxoHoB, A.A. Camapckui. - M.:
N3p-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 3k3.)

6. @umunnos, A. . Beesenue B Teoputo Aud@epeHLManbHbIX ypaBHeHul / A. @. @uaunmos. - 2-
e usf., ucrp. - M.: KomKnura, 2007. - 239 c.: - ISBN 5-484-00786-0. - ISBN 978-5-484-00786-
8 (up A597203)



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%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%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%90%D1%80%D0%BD%D0%BE%D0%BB%D1%8C%D0%B4%2C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%98%D0%B3%D0%BE%D1%80%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%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

B) MporpaMMHoOe ofecrneyeHue: MPOrpaMMHOe obecrieueHre He TIPeyCMOTPEHO.
r) 6a3pl JAHHBIX, HH()OPMAHOHHO-CIIPABOYHBIE M IIOMCKOBbIE CHCTeMbI:

http://library.isu.ru/ - Hayunast 6ubnvoreka NUI'Y;

Ob6pa3oBaresibHbIe PeCypChl AOCTYITHBI TI0 JIOTUHY U miaposro HB UT'Y:
https://isu.bibliotech.ru/ - U3 «bubmoTex»;
http://e.lanbook.com - 3BC «/3aaTenbcTBO «JIaHbY;
http://rucont.ru - 9BC «PyKoHT» - MeXXoTpacyieBasi HayuHast Oub/oTeKa, cofieprkaliiasi OIju-
(poBaHHbIE KHUTH, TIepHUOIUUeCKre U3/IaHusl U OT/e/ibHble CTaThbU 10 BCEM OTPAC/sIM 3Ha-
HUM, a TakKXKe ayJuo-, BUjleo-, MyJbThMeiia cCoOhT U MHOTOe JIDYTOE;
http://ibooks.ru/ - 3BC «AlOYKC»- UHTEpHET peCcypchbl B CBOOOJHOM JIOCTYTIE;

9. MaTepua/IbHO-TEXHUUYECKO0Ee 00ecrieueHue AUCIUTUTMHBI (MOAY/Is):

YueGHasi ayJUTOpHs /i/Isi IPOBEAEHNST JIEKLIMOHHBIX U MPAKTUUECKUX 3aHATUH. [[/is TPOBe/IeHus]
3aHATHI JIEKLIMOHHOTO TWIA B KAUeCTBE [[eMOHCTPALMOHHOTO 0DOPY/I0BaHUsI UCIIO/Ib3YeTCs MeJo-
Bast IocKa. HarnsaHoCTh obecrieunBaeTcst myTeM U300paXkeHUs: CXeM, Juarpamm U (opMmyii C ToMo-
1ibi0 Mesa. Vicrione3oBaHue r106abHOM KOMITBIOTEPHOM CeTH T03B0JIsieT 00eCreunThb JOCTYITHOCTD
VIHTepHeT-PeCypPCOB U PeaiM30BaTh CaMOCTOSTEbHYIO PaboTy CTyneHTOB. Ha JIeKLUsIX MOTYT UC-
T0JIb30BaThCsl MyJIbTUMEUIHbIE CPEJCTBA: MPOEKTOP, MEePeHOCHOH 3KpaH, HOyTOyK. Ha dakyib-
TeTe MMEeTCs] KOMIbIOTePU3UPOBAHHAsI ayJUTODUs], MpeJHa3HaYeHHast //isi CaMOCTOSTe/IbHOM pa-
0O0TBI, C HEOTPAHUUEHHBIM JIOCTYTIOM B VIHTEpHET.

Marepuassl: yuebHO-MeTOAUUeCKUe 1T0CO0OuSs, 3a/jaHust AJIsT ayIMTOPHOM U CaMOCTOSITE b -
HOM paboThI CTY/I€HTOB.

10. O6pa3oBaTe/IbHbIE TEXHO/IOTHH:

3ajjauu U3/I0’KeHUsI U U3yUeHus: AUCLIUTITMHBI Peau3yoTCs B C/IeAYIOIIHUX opMax JesiTe/TbHOCTU:
JIeKLUY, HalleJleHHbIe Ha TIo/TydeHre HeoO0XxoAuMol uHGOpMalvu, U ee UCI0/Ib30BaHKe TIPU
pelleHnH NPaKTUYeCcKuX 3a/ay;
MpaKTUUeCKUe 3aHSTUS, HalpaB/ieHHble Ha aKTMBH3alLMI0 TO3HABAaTe/NbHOU JesTe/TbHOCTH
CTYJeHTOB U TIPUOOpeTeHNs] UMW HAaBLIKOB PeIlieHHs] MPaKTUUeCKUX U TTPo0JIeMHBIX 3a/ay;
KOHCYJIbTalluM —e>KeHe/|e/TbHO /1JIs1 BCeX »KesatollIuX CTYAeHTOB;
caMocCTosiTe/IbHasi BHeayIMTOpHast paboTa HampaB/ieHa Ha MprUoOpeTeHre HaBbIKOB CaMOCTO-
SITeJILHOTO pellieHus 3a/jay 10 JUCLUTIINHE;
TeKYyIIUA KOHTPOJIb 3a [1eATelbHOCTbIO CTY/JEHTOB OCYILeCTB/ISIeTCsl Ha JIEKLIMOHHBIX U MpaK-
TUYECKUX 3aHATUSIX B XOZle CAMOCTOSITe/TbHOTO pellieHus 3aZiau, B TOM YKC/ie y TOCKHU.

11. Ouenounsle cpeacrBa (OC):
@DoH/1 OLIeHOUHBIX CPe/CTB TIpe/iCTaB/ieH B MPUI0KEHUH.

11.1. OueHouHbIe CpeACTBa A5l BXOAHOTO KOHTPOJIS

OLeHouHbIe CpejCTBa [AJi BXOJHOIO KOHTPOJIA He MCIIO/b3YIOTCS, TaK KaK AUCLMIUVIMHA CO-
JIeP>KUT B OCHOBHOM HOBBbIe 3HaHUs. VIcronb3yeMble ke B JUCLIMILJIMHE 3HAHWS U MPOCTeuIe Me-
TOZbI BBIYMC/IEHU OCBOEHBI CTy/IeHTaMU B PAMKAax aHa/IMTUUeCKOW reOMeTpPUM, KOTopasi U3yuaeTcst
B IIepBOM CeMeCTpe HelloCpe/ICTBEHHO TepeJ, U3yueHrneM JaHHOW JUCLUIIIMHBL. [To9TOMYy He paiu-
OHa/IbHO U HET HeOOXOUMOCTH, BbIZIe/ISITh yueOHOe BpeMsl Ha MPOBe/IeHre BXOAHOTO KOHTPOJIS .

11.2. OueHoYHbIe Cpe/ICTBA TeKYILero KOHTPOJIsS

OrleHOUHbIE CPeJCTBA TEKYIIETO KOHTPOJIS M KOHTPOJIS CaMOCTOSITE/IbHOW pabOoThI CTY/IEHTOB
(hopMHUPYIOTCS B COOTBETCTBHUHM C [lo/i0)KeHHeM O Oa/lyIbHO-PEMTUHIOBOM CHCTeMe YHHUBEpPCUTeTa U
COCTOSIT U3 KOHTPOJIbHBIX MMUChMEHHBIX 3a/JaHUM, COCTAB/IEHHBIX U3 HAOOPOB 3a/1au U yTpa)KHEHUM
PeKOMeH/IOBaHHBIX B M. 6.2 OCHOBHOW U [IOTIOJIHUTETbHOM JIUTepaTyphl.



BapuaHThI KOHTPOJIBHBIX 3a/[aHUI

BapuanT Ne 1

1 (2eY - x)y =1 146

D v e2y- 3y =x2eX 542

3 X2y"- xy +y =8x> 593

4 y7- 2(1- tg(x%)y =0, y1 =tg(x) 635

BapuanT Ne 2

1 (1- 2xy)y =y(y- 1) 150

2y - 4y +8y =Sin(2x) 543

3 x3y”— 2xy =6In(x ) 595

4 (eX +1)y” -2y -eXy =0, y; =e*-1637

BapuanT Ne 3

. Y
LY = 5 149

X-Yy

2 v +3y -4y =xe” X 541
3 x2y"— 6y =8x2 597

4y~ tg(x)y +2y =0, y; =Sin(x) 639

BapuanTt Ne 4

1 2X2y'+xy+1 =0 140

2y -4y +8y =e2X 543

3 x2y"+xy'+4y =10x 594

4 y”+4xy'+(4x2 +2)y =0, »1 :eXJ 642

Bapuant Ne 5

1 (2x+1)y =4x+2y 137

2y -2y +y =6xeX 545

3 xzy"- 3xy +5y =3x2 596

4 y7- 201- tg(x%)y =0, y; =1+ xtg(x) 635

Bapuant Ne 6

1y =x(y - xcos(x) 141
2 v +ay +4ay =xe?X 547
3 x2y"— 6y =5x3 597

4 (€ +1)y"-2y-eXy=0, y = 637

eX +1

BapuanT Ne 7

1 (xy' - Din(x) =2y 143

2 yv'-5y =3x2 548

3 x2y"— 2y =Sin(Inx ) 598

4y +dxy +(4x% +2)y =0, y; =xe* 642

[Mpumeuanue: CTy/IeHT yCIIeIIHO TPoLiies1 00yueHre B ceMecTpe 1 TOTOB K CJjaue 9K3aMeHa, ec-
JIY OH 3HaeT U MoHUMaeT GOPMYIUPOBKU OCHOBHBIX TIOHSITUM U OMpefiesieHni, 3HaeT (JOPMYJIMPOB-
K{ TeOpeM, yMeeT TMPUMEeHSTh TTOHSATHS U TeOPeMbl [iisl pellieHrs 3a[jau U yIpakKHeHHH, 3HaeT Me-
TO/IbI PellieHUsI U YCIIeIIHO pelliaeT 3a/laui U yTpa)KHeHUsI, MOKeT MPUBECTH TIPUMephI, XapaKTepH-
3yHOLI[Fie OCHOBHbBIE TTOHSTHS.



11.3. OueHouHbIe CpPe/ICTBA [1J151 IPOMEXKYTOUHOM aTTeCTaluu.
dopMa 1poBezieHUs1 TPOMEKYTOUHOM aTTeCTallu — 3K3aMeH.

IIpuMepHBbIN CIMCOK BOMPOCOB K 9K3aMeHy

HOuddepeHianbHble ypaBHeHUs1 1-ro TMOpsiiKa C pa3fesistolUMucs riepeMeHHbIMU. [IpocTeii-
mue 1Y 1-ro nopsifika, CBOJSIINeCS K yPaBHEHHIO C pa3/e/siiollUMUCs riepeMeHHbIMU. JIMHelHbIe
OJTHOpPO/IHbIe ypaBHeHUsl. JIWHeliHble HEeOAHOPOHbIe YpaBHEHUS] U YpaBHEHUs], TIPUBO/SAIINECS K
HUM. MeTo/i Bapuallud TIOCTOSIHHOW. YpaBHeHUsi bepHymmu u Pukkatu. IuddepeHiyanbHble
ypaBHeHUs1 B TO/HBIX AuddepeHianax. VHTerpupyemble KOMOWHaLMU. WHTerpupyrommi
MHO>KWTE/Ib M Teopema Jiijiepa O CyLIeCTBOBaHHMU HWHTerpupyoljero MHoxuress. Juddepeniu-
a/libHbIe ypaBHEeHUsI, 3af/laHHble B HessBHOU (hopMe U He pa3pellieHHbIe OTHOCUTETbHO MPOU3BOIHOM.
MeTo/, BBeZieHUs rapaMeTpa (0OB) /ISl MHTETPUPOBaHUSI YpaBHEHU, 3a/|JaHHbIX B HeSIBHOU (opMe.
Teopema IIukapa 0 CyIlIecTBOBaHMM W €JUHCTBEHHOCTH pellleHUs ypaBHeHUs y'=f(x,y).
Ioka3zaTenbcTBO TeopeMbl [Tvkapa. MeTos 1oc/iefioBaTebHBIX NPUOIKeHUH. [TPUHIUIT CHKaThIX
0TOOpayKeHUH.

JIuHelHble OIHOPO/HbIE YPaBHEHUSI N-TO MOPsiZKa C MOCTOSIHHBIMU Ko3(@uiiieHTaMu. Xapak-
TepucTHUeCcKoe ypaBHeHue. OOlijee pellieHre ypaBHEHUsI B C/yuae pa3/MUYHbIX U KPAaTHBIX KOpHEH
XapaKTepUCTUUeCKOro ypaBHeHHs. Y paBHeHUs Jiisiepa U MeTo/, UX pellleHus. JIuHeliHble 0THOPO/ -
HbI€ YpaBHEHMSI N-TO MOPsJIKa C MepeMeHHbIMU Ko3dhdurrieHTamu (00LUI Cydaii) U CBOMCTBA UX
perieHuii. OnepaTopHasi (popma 3amucu: TUHeNHbIM AuddepeHIManbHbIN onepaTop. JIuHeliHas 3a-
BUCHUMOCTb CcUCTeMbl GyHKIMA. Onpegenurens BpoHckoro. Teopema JivHeHHONW 3aBUCHUMOCTU CH-
ctemMbl QyHKIUHA. TeopemMa O MMHEWHOM HE3aBUCUMOCTM CUCTeMbl pellleHUH auHerHoro audde-
PEeHLMa/IbHOT0 ypaBHeHHs N-ro nopsaka. @yHjameHTanpHas cucrteMa pelleHdd. Teopema o cyie-
CTBOBAaHWUM W €JVHCTBEHHOCTU pellleHus1 AvddepeHI[MalbHOTO YpaBHeHUs1 N-ro mopsigka (6e3
Jl0Ka3aTesibCcTBa). JIMHeliHbIe HeOJHOPO/IHbIe ypaBHeHUs1. MeTo/[bl UHTeIPUPOBAaHUSI JTMHEWHBIX He-
OJJHOPO/IHBIX YpaBHEHMI C TIOCTOSTHHBIMU KO3(QULIMeHTaMy: MeTO/| Heomnpe/eieHHbIX KO3(QduLu-
€HTOB; MeTO/i Bapualliy MOCTOsHHBIX. Popmyna OcTporpaickoro-JInyBuisi U UHTeTPHPOBaHKe
ypaBHeHWM BTOpOro mnopsjka. VIHTerpupoBaHue [lY € TMOMOLIbIO psiZIOB. YpaBHeHUe OWpU U
ypaBHeHUe Beccens. ®yHkuuu beccensi. CucteMsl TMHENHbIX JuddepeHIManbHbIX YpaBHeHUH 1-
ro nopsizika. MarpuuHas 3anuch cucteMbl /1Y. CBolCcTBa pellleHUi CUCTeMbl TUHEHHBIX OJHOPO/I-
HBbIX ypaBHeHU# 1-ro mopsgka. JIuHeiiHas 3aBUCUMOCTb CHUCTeMbI BeKTOP-(GYHKIMM. [IpuHImMI
cyneprio3uniyi. Onpesenuresib BpoHCKOTo crcTeMbl BeKTOP-(OYHKIUI U TeopeMa 00 orpeiesirerie
BpoHckoro. ®yH/aMeHTa/lbHas CUCTeMa pellieHui. MeTo/[bl UHTEeTPUPOBAHUSI CUCTEM ypaBHEHUM
C TIOCTOSTHHBIMU KO3(durpenTamu. KpaeBast 3afjaua /it 0OBIKHOBEHHOTO AuddepeHIaabHOro
ypaBHeHHUs1 BTOporo mopsifka. @yHkius ['puHa kpaeBoit 3azaun. CBoticTBa ¢yHKIuu ['puHa. Me-
ToA, TiocTpoeHus GyHKIuK ['pyHa. [Ipumep noctpoeHus. PellieHrie HeOJHOPOAHOW KpaeBou 3a/ia-
uyn. enbra-¢yHkuus [Iupaka v KpaeBasi 3ajaua. OmnpesiesieHre U CBOWCTBA JenbTa-QyHKUMM [u-
paka.

Pa3paboTumk:

A /
/ / OLIeHT KadeIpbl TEOPETUUECKON QU3NKH B.A.KapHakoB

ITporpamMma paccMoTpeHa Ha 3ace/laHuH KadeIpbl TeopeTHUeCKo HHU3NKN

«14» anpens 2020 . -4 |
ITpotokon Ne8 U.o. 3aB. Kadezpoi et —C.B. JloBuos

Hacrosimas mnporpaMma He MOXKeT ObITh BOCIPOW3BeJjeHAa HM B Kakoil ¢opme 0e3
npeBapUTe/ILHOT0 MMCHMEHHOT0 pa3pelieHus Kadeapbi-pa3padoTyrKa NporpamMmai.
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