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I. Ienu 1 3aa4¥l AMCI{UITHHBI:

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 .

I1. Mecro auciunmmHbl B crpykrype OITIOII

HOucturiuHa guddepeHIMaibHbIe YpaBHEHHUs SIBSIETCST 00s13aTe/IbHOM [I7Isi OCBOEHUs T10 JAHHOMY
HpOCl)I/IJ'IIO. OcCHOBHbIE TPE6OBaHI/IH K BXOJHBIM 3HaHMSIM CBA3aHbI CO 3HAHWAMMU U HaBbBIKAMH, Bjd/Je -
HUEM BBIYHNC/IINUTE/IBHBIMHU METOJdMH U MPpHUeMaMU pelleHd CTaHAdPTHBIX 3a/dy, HpI/IO6p6TEHHbIMI/I
TIpY M3yUeHWH JUCLMIUTMH «Marematuuecknii aHami3» U «JIuHeliHast anrebpa. M3yuaemas awmc-
UIT/IMHA ABJIAETCA 0a3oBoii AJIA U3y4YeHUA TaKUX JUCLUITIINH KaK «I/IHTerpaanbIe YPaBHEHHSA U Ba-
pUaLIMOHHOEe UCUYMC/IeHue», «MeTozbl MaTeMaTUuecKol (GU3NKu», a TakKe psiia JUCLIUIIMH Teope-
THUUECKOU (1)I/IBI/IKI/I: <<TEOPETI/I‘-IECKEISI MeXaHHKa», «KBaHTOBas TeopUs» «Teopml KOHZ€HCHPOBAH-
HOTO COCTOSIHHSI», @ TakKKe OOJIBIIMHCTBA YUeOHBIX JUCLUILIMH Tpoduns «dyHaaMeHTanbHas (u-
3UKa».

II1. TpeGoBaHusA K pe3ybTaTaM 0CBOEHHS JYCIUTIIHHBI
[Tporecc u3yueHusi AUCLIMITIMHBI HampaB/ieH Ha (popMupoBaHue cieayromux kommneTteHmii: OTTK-

1.

KommneTeHiius OIIK-1: cnocobeH MpUMeHsATh 0a30Bble 3HaHUS B 007aCTH (U3UKO-
MaTeMaTHuYeCKUX U (WIM) eCTeCTBeHHbIX HayK B cdepe cBoel rpodec-
CHOHA/IbHOU [1eITe/TbHOCTH.

WuukaTopsl Komre- MK ok 1.1
3HaeT OCHOBOTIOJIArarole MPUHLUIbI, TOHATUS AuddepeHLraTbHbIX

TeHLIUU .
yPpaBHEHHH.

Pe3ynbTaThl 00yueHus: | 3Haem: ompejeneHusl ¥ MOHATHs, BK/IIOUas UX CBOMCTBA, OCHOBHbIE TIPUMeEpEI
Y TPaHULbl UX TTPUMEHEHHsI.

Ymeem: peluaTh CTaHAAPTHBIE 3alaYM U YIIPa)KHEHMUSI.

Bnadeem: MeTojaMu U TIpUeMaMH [l0Ka3aTe/JbCTB TeOpeM M YTBEPKAeEeHHH,
crocobaMy ¥ METOAaMU BLIUHC/IEHUH.

IV. CopepxaHue ¥ CTPYKTypa AUCL{UII/IMHbI

OObeM [JUCIUIVIMHBI COCTaBisieT 4 3aueTHBIX efeHWI], 144 vaca, B TOM uunciae 87 dYacoB
KOHTaKTHOU pPaboTBHI.

3aHsTUS TIPOBOJSATCS B OYHOM (hopMe oOyueHHUsi C TPUMeHeHUeM [JUCTAHL[MOHHOTO KOHTPOJIS
caMocCTosITeNTbHOM paboTsl ctyaeHToB yepe3 DVIOC ¢dakymbTeTa. MeKTPOHHOW M AMCTAHL[MOHHOM
(hopm 0OyueHus He TIpelyCMaTPUBAETCS.

Ha npakTuueckyro ogroToBKy OTBOAUTCA 32 yaca.

dopma MpoMeKyTOYHOM aTTeCcTal[uu: 5K3aMeH.

4.1. Conepmaﬂne AUCLHUILIMHbI, CTPYKTYPUPDOBAHHOE 110 T€EMAM, C YKd3dHHEM BH/I0B y‘-IEGHIJIX
3aHATHI U OTBEJ€EHHOI'0 Hd HUX KO0/IMYECTBAd dKd/leMHYeCKHX YdCOB

Ne |Pazpme| C | Bc ns Buibt yue6HO# paboThl, ®DopMbI TEKY-
n/n 1 e e- HUX BKJ/TIOUasi CAMOCTOSITe/TbHY0 paboTy 00yYaroImuxcsl , IpaKTHUe- | ILero KOHTPOJIS
Juc- | M | Tro | Ipak- CKYI0 MOArOTOBKY U TPYZ0€MKOCThb yCI1eBaeMOCTH;
LW | e ya | TU4e- (B yacax) dopma
WHBI/ | C Cco | cKag IIPOMEXXYTOU-
KonrakTHas paboTa npernioziaBarens ¢ obyuatorru- | CamocTosi- "
TeMBI | T B | TOATO HOU aTTecTa-
MUCS TeJIbHas
p TOBKa U1
pabota
00y- Jlekuyu CemuHapckue | KoHcynbTauuu (no cemecm-




YaroI] /TIpaKTHYecKre pam)
UXCs /nabopaTopHbIe
3aHATUA
1 1-4 144 |32 32 32 1 31 [TpakTnye-
CKOe  3ajia-
HHUe, 5K3aMe-
Hal[MOHHbIe
BOIIPOCHI
Uroro: 144 |32 32 32 1 31

4.2 TInaH BHeayJUTOPHOMN CaMOCTOATETbHOM Pa00Thl 00YUYAIOIUXCA M0 JUCIUILIHHE

Cemectp Ha3sanue CamocTosTenbHas paboTa obyuaroruxcs | OlieHouHoe | YueOHo-
paszerna, Bug camo- Cpoku Bbi- Tpy/io- CpesCTBO MeToauye-
TEMBL CTOSITeIbHOM | IOJTHEHUS e€MKCTb ckoe  obec-
paboThI (uac.) nederne
CaMOCTOSI-
TebHOU pa-
00TBI
3 Tema 1-4 3aganve Ha |Ilocne mpoii- 31 HemoHcTpa- | VcTOuHUKYU
cemuHape JeHHBIX TeM LM TOTOBBIX | 13 ocpoBHOI
pelLleHunit

U  JIOTIOJTHH-
Te/bHON  JIU-
TepaTrypel 10
TeMe TPaKTH-
YeCKHUX 3aHs-

tuii; OO6pa3o-

BaTe/IbHbIE
pecypcel, Jo-
CTYTIHbIE  TIO

JIOTUHY U Ta-
POJIIO, TIpejo-
CTaB/IIEMbIM
Hayunou
61b/IMOTEeKOM
ury.

4.3. CopepxaHue yueOHOro MaTepuasia

BBeaeHnue

[TousATHS U TepMuHBbI Teopuu AuddepeHManbHbBIX ypaBHeHui (AY). Knaccudukanus Y.

®dusuyeckure 3azauM, npuBogsdimme K Y. 3amaua Ko u KpaeBas 3azada. VHTerpasibHbie
KpuBble. JlIoMmaHasi Jiinepa. ['eomeTpuueckasi UHTepripeTalus ypaBHeHus y'=f(x,y).

1. IuddepennyanbHble ypaBHeHNs [IEPBOro Nopsjka.

IuddepenuanbHble ypaBHeHUs1 1-ro nopsifika € pasfesstolMMUcs repeMeHHbIMU. TIpocTeiiiive
Y 1-ro mopsigka, CBOASAIIMECS K YPaBHEHUIO C pasfessiolIMMUCS TepeMeHHbIMU. JIuHelHble
ypaBHeHus 1-ro nopsizika. JIuHeliHble 0/JHOPO/IHbIE YpaBHEHUSs], TMHEWHbIe HeOHOPOAHbIE YpaBHe-
HUSl U ypaBHEeHUs], MPUBOAALLMECS K HUM. MeTo/, Bapyalliy MIOCTOSIHHOM. YpaBHeHUs: bepHynmm u
Pukkatu. [IuddepeHnmanbHble YpaBHeHUsS B TTOHBIX AuddepeHianax. [IBa criocoba MHTErpupo-



BaHMsI ypaBHEHW B TOJHBIX AuddepeHianax. VHTerpupyeMbele KOMOMHaIWU. VHTerpUpyromuii
MHOJKWTE/b M TeopeMa Jiyiepa O CylLl[eCTBOBAHUM MHTErPUPYIOLIEro MHOXUTeNs. [duddepeHiians-
Hble ypaBHEHUs], 3a/|JaHHbIe B HesIBHOM (pOpMe U He pa3pellleHHble OTHOCUTE/ILHO NPOX3BOAHON. Me-
TOJZ, BBeZleHUs TapamMeTrpa (OB) /ISl MHTErpUpOBaHUsl ypaBHEHWM, 3a/laHHBIX B HesIBHOU (hopMme.
YpasHeHnue Kinepo.
Teopema Ilukapa 0  CyllecTBOBaHMM W €JUHCTBEHHOCTM  peIleHHs]  YpaBHEHUS
y'=f(x,y).[Joka3aTtenbctBo Teopemsl [Tvkapa. Metoz mocsieioBaTesibHbIX pubmbKeHui. [IpuHIMT
CKaThIX 0TOOpa)keHuil.

2. IuddepennpanbHbie ypaBHeHUS N-I'0 NOPAJKaA.
JIuHeliHbIe OJHOPO/IHbIE YPaBHEHUsI N-T'O MOPsAJKa C MTOCTOSTHHBIMU K03((dHrLeHTaMU. XapaKTepu-
cTuueckoe ypaBHeHHe. OOIee pellieHre YpaBHEHHUS B C/Iydyae Pa3IMUHBIX M KPaTHBIX KODHeH Xa-
PaKTepUCTUYECKOr0 ypaBHeHUs. YpaBHeHUs JOiiepa U MeToJ, UX pelleHus. JIMHeliHble OJHOPOJ-
HbIe YpaBHEHUSI N-TO MOPsIKa C repeMeHHbIMU K03 durrieHTamu (001U CTydaii) U CBOMCTBA UX
pemieHuii. OnepaTopHasi (popma 3amnucu: JUHeNHbIM AuddepeHLManbHbIN onepaTop. JIuHeliHas 3a-
BHUCUMOCTb cucTeMbl GyHKUMH. OnpegenuTens BpoHckoro. Teopema /1HMHEHON 3aBUCHMOCTH CH-
crtemMbl (yHKIUMA. TeopeMa O JMHENHOW HE3aBUCUMOCTU CUCTEMbl pellleHul JauHerHoro audde-
PEeHL[Ma/IbHOTO YpaBHeHUs N-ro nopszka. PyHjaMeHTanbHas cucteMa pellieHuid. Teopema o cyitle-
CTBOBAaHUM M €JMHCTBEHHOCTU pellleHusi Av¢depeHI[MaTbHOTO YpaBHeHUs1 N-ro mopsigka (6e3
Jl0Ka3arenbCTBa). JIuHeliHble HEOJHOPOJHbIe ypaBHeHUsl. MeTo/bl MUHTerpUPOBaHUS JIMHENHBIX He-
OJJHOPO/IHbIX YPaBHEHMI C TIOCTOSTHHBIMU KO3((QULIMEeHTaMH: MeTO/, Heonpe/eeHHbIX KO3(QPULM-
€HTOB; MeTO/, Bapualluy MOCTOsIHHbIX. Dopmyna OcTporpajckoro-JInyBuias U MHTerpUpOBaHUe
ypaBHeHHI BTOPOro MOpsiiKa.
WuTerpuposanue /1Y ¢ nmomMousro psioB. Y paBHeHWe OMpU U ypaBHeHUe beccens. @ynkunu bec-
ceJsl.

3. Cucremsbl juddepeHnaIbLHbIX ypaBHeHHH 1-ro nopsajka.
Cucrembl TMHeNHBIX AuddepeHLIManbHbIX ypaBHeHU 1-ro nopsizka. MaTpyuuHas 3anuchb CUCTEMBbI
[1Y. CBoycTBa pelleHU CUCTeMbl JIMHEWHBIX OJHOPOJHBIX ypaBHeHMH 1-ro nopszka. JInHelHas
3aBUCUMOCTb CUCTeMbI BeKTOp-QyHKUMN. [IpuHimn cynepno3uumu. OnpesenuTess BpoHckoro cu-
cTeMbl BeKTOpP-QYHKIMKA U TeopeMa 00 orpefenmresne BpoHckoro. ®yHaameHTanbHas cUCTeMa
pelleHri. MeTo/ibl MHTErPUPOBAHUS CUCTEM YPaBHEHUM C MOCTOSIHHBIMU KO3 dULIieHTaMu.

4. KpaeBas 3aaua /i1si 00bIKHOBeHHbIX U epeHIHa/TbHBIX YPABHEHUH
KpaeBast 3ajjaua [jis  OObIKHOBEHHOTrO [JuddepeHIMaIbHOTO ypaBHEHHsI BTOPOTO TOPsJKa.
®ynkuus ['puHa KpaeBoii 3aaun. CeoiicTBa pyHKUMM ['puHa. MeTog noctpoenust pyHKImU I'pu-
Ha. [Ipumep nocTtpoeHus. PelieHve HeofHOpPOAHOW KpaeBoW 3azauu. [enbra-¢yHkums [Iupaka u
KpaeBas 3ajaua. Orpe/iesieHue U CBOWCTBA JlenbTa-QyHKLUM [Jupaka.

4.3.1 IlepeueHb CEMUHAPCKHUX, MPAKTHYECKUX 3aHATHH U JIa00pPaTOPHBIX padoT

Ne Ne pasgena u HaumeHoBaHue ceMyuHapos, npaktuue- | Tpygo- Onenounsle dopmupyeMsle
TeMBbI J¥IC- CKMX Y 71ab0paTopHBIX paboT eM- cpefcTBa KOMITeTeHINH
LUTJTHBI KOCTh
(uacer)
1 2 3 4 5 6
1 1 OuddepennranbHble ypaBHEHUs Tiep- 10 Komnnekr 3aga- | OIIK-1
BOTO MOpsiKa HU
2 2 OuddepennranbHble ypaBHEHUS N-T'O 9 KowmrniekT 33a- | OIIK-1
ropsiika JaHui
3 3 Cucremsl guddepeHLanbHbIX ypaBHe- 9 KOE’[HHEKT sajia- | OIIK-1
— HUM
4 4 Kpaesas 3ajjaua /11 0ObIKHOBEHHBIX 5 Kommnekr 3aga- | OITK-1
IuddepeHIManbHBIX YpaBHEHNH HMI




4.3.2 IlepeueHb TeM (BOMPOCOB), BHLIHOCUMBIX Ha CaMOCTOSATe/IbHOe H3yUeHHe CTYAeHTaMH B
PaMKax CaMoOCTOATe/IbHOH PadoThI

No Tema Bup camocrosi- 3amaHue PekomeHnpyemast mi- KonnuecTBo yva-
He[,. TeJIbHOHM paboThl TepaTypa COB
1 ndpdepeHLaIb- KonTtponsHoe 3a- CM. 1. 5. a) OCHOBHast 10
Huddeperyy P KowmmniekT 3aja- )
HbIe ypaBHeHUs | JaHue _— U JOTMOJHUTeIbHAast
[IepBOro NopsKka JUTeparypa
2 npdepeHLanb- KoHTposnbHoe 3a- CM. 1. 5. a) OCHOBHasl 7
Huddepery P KommnekT 3aza- )
Hble ypaBHeHHUs N- | JaHue U U [OIOJIHUTeNbHAas
ro NnopsijKa JmTepaTypa
3 Cucremsl gudde- | KonrponsHoe 3a- CM. 1. 5. a) OCHOBHas 7
KowmmnnekT 3aa-
PeHLMa/IbHBIX JlaHue - U JOTMOJHUTeTbHAast
ypaBHeHUH JmTeparypa
4 KonTponsHoe 3a- CM. 1. 5. a) OCHOBHas 7
KpaeBrie 3aaun u KommnekT 3aza-
JlaHue o U JOTOJIHUTebHast
¢byskuys ['puna HUU
JTepaTypa

KOHTpOJIbHBIe 3d/ldHMsA, TIOMMEHOBAHHEIE B Hpe,[[LIAYH_IEﬁ Ta6J'II/II_[e

Tema KOHTPOJIBHOT'O 3a/laHUsI Howmepa 3agau CpOK BBITTO/THEHUS
1 OuddepentranbHble ypaBHeHus niepsoro | 790 791 798 801 809 815 817 828 2 Hepenu
ropsijiKa
2 Ouddepentmanbhbie ypaBHeHus n-ro mo- | 45 54 60, 116 121 236 275 279 2 Heplenm
psifiKa 300 426 837 840 844 865
3 Cuctembl JuddepeHIUATBHBIX YpaBHe- 643, 665, 672, 674, 683, 1278 1 Hepens
HUM 1280 1282 1291, 1292, 1311,
1318
4 Kpaesbie 3aaun v QyHkius ['puHa 693 697 701 708 726 727 731 2 HeJlenu
736 737 742, 751
1354 1362 1366 1371 1381 1419
1444 1450 1452

T|2€60BaHI/IH I10 BBITTO/THEHWIO JOMAIITHEro 34/1dHWA

3a/iaHyie BBITIOMHSETCS B OT/Ae/IbHOM TeTpaau (12 unu 24 nucta)

3ajiaHuie JOJDKHO OBITH BHITIOTHEHO MOTHOCTBIO.

PerieHust 3a/ja4, JO/DKHBI OBITh MMOJIHBIMA U, TIPU HEOOXOAUMOCTH, [JOJDKHBI cofiepKaTb 000CHOBa-
HUS UK TTosicHeHus1. O0s13aTe/TbHO YKa3bIBaTh YC/IOBUS 3a/1a4 U TIOJTyYeHHbIH OTBET.

3aziaHye OL[eHUBAeTCS 10 5 —Tu banbHOM cucTeMe.

0 GansoB - 3a/1aHKe He BBIOJHSIOChH

1 6ann - 3asaHKe He BBITOHEHO

2 Ganna - BBITIOJTHEHO TIOIOBHMHA 3a/jaHUs

3 6ania - BBINOJHEHO Y% 3aJjaHus

4 6anna - Xopolilee BBITIOJTHEHHE

KoMTI1eKThI 3a/lJaHu# 110 KaXK[0M TeMe popMHUpyroTCs 110 cOopHUKY 3aau duunmoB A.P. «Coop-
HUK 3a/1a4 110 JuddepeHMaabHbIM YPaBHEHUSIM»

4.4 MeTojuuecKHe yKa3aHHs 10 OpraHU3aMi CaMOCTOATeTbHOM PadoThI CTYAEHTOB

OpraHu3arnusi CaMOCTOSITe/TbHOTO YTJ1yO/IeHHOT0 W3y4eHus! AUCLUITMHBI OCHOBAaHA Ha BBIMIOJTHEHUU
KOMILIEKTOB KOHTPOJIbHBIX [JOMAIlIHUX 3aZiaHui (5-7 3afaHuil). B nepeyeHb KOHTPOJIbHBIX 3a[jaHUN
BKJIFOUAIOTCSl 3a/lauu 110 TeMaM, He pacCMaTpHMBaeMbIM Ha MPaKTUYeCKUX ayJUTOPHBIX 3aHSATHSIX.
3OTO mpe/osaraeT CaMOCTOSITe/TbHBIM XapakTep pabOThl CTy/IeHTa 0 U3YyUEHHIO psifia AUJaKTHUe-
ckux enuHul. IlpeamosaraeTrcsi, 4TO CTYAEHT CaMOCTOSITENIbHO M3yUWT [OTIOJIHWATE/bHbIE Tia-



parpacdsl 10 NpPOWJeHHON TeMe, MCI0J/Ib3YH0 OCHOBHYIO U [JIONIOJTHUTEIbHYIO JIUTepaTypy, a 3aTeM
PeLIuT Tpe/ioKeHHbIe 3afaun. OlleHKa CaMOCTOsITe/IbHOM pabOoThI CTY/IeHTOB TIPOBOJUTCS MyTeM
BBICTaBJIeHHs 0anyioB 10 5-Tv 6aIbHOM HAKOMUTETbHOU cucTeMe (6aribl CyMMUPYIOTCST) 3a BBITION-
HEHHble KOHTPOJIbHBIE 3a/IaHUS.
4.5. IlpumepHas TeMaTHKa KypCOBBIX PadoT (MP0eKToB)

YueOHBIM MMJIAHOM HarvcaHue KypCOBBIX PaboT (TTPOEKTOB) He MpeyCMOTPEeHO.

V. YueOHo-MeTOofHUecKOe U HH(GOPMAILIOHHOE 00ecrieueHne JUCIUILUIMHBI (MOAY/IA):

a) CIIUCOK JIUTepPaTypbl

OCHOBHasi JIUTepaTypa

1. Onbcronsy, JI. 3. IuddepenuanbHeie ypaBHeHus / JI. 3. Dnbcronsl. - 8-e u3f. - M.: U3a-Bo
JIKH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 3k3.)

2. uddepeHuanbHble U UHTErpajibHble YpaBHEHHs, BapUaljMOHHOe MCUMC/IeHUe B IpUMepax U
3ajauax: yue6. mocobue / A. b. Bacunsesa [u ap.]. - 3-e u3g,., ucnp. - CI16.: Jlans, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. @umunnos, A. ®. C6opHuUK 3ajau 10 AuddepeHLranbHbIM ypaBHeHusiM / A. @. dununmos. -
5-e u3. - M. : JIubpokowm, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 3k3.)

AOMO/IHUTe/IbHAsA IUuTeparypa

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

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

3. Dabcrossl, JI. 5. BapuaronHoe ucuuciaenuve / JI. 3. Onbcronsl. - 7-e usg. - M.: 3p-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'. Ceel-
HUKOB. - M.: ®usamaraut, 2002. - 253 c. - ISBN 5-9221-0277-x (Hd A575016)

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

6. @ununnos, A. . BeeseHue 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

0) mepuouUecKre U3AaAHUA
- HeT .

B) CITMCOK aBTOPCKUX METOAMUECKUX Pa3paboToK
- HeT

r) 0a3bl AAHHBIX, HH()OPMALHOHHO-CIIPABOYHbIE U MONCKOBbIE CHCTEMbI

http://library.isu.ru/ - Hayunasi 6ubnvoreka NI'Y;

Ob6pa3oBaresibHbIe peCypChl JOCTYITHBI 110 JIOTUHY U niaposto Hb UT'Y:
https://isu.bibliotech.ru/ - U3 «bubmioTex»;
http://e.lanbook.com - 3bC «M3aaTenbCcTBO «JlaHb»;
http://rucont.ru - 3bC «PyKoHT» - MeXXoTpac/eBasi HayuHasi buboTeka, cozieprkailjast OLy-
(poBaHHBIE KHUTH, MTEPUOJUUECKIe U3/IaHUsI U OT/e/IbHble CTaThH M0 BCEM OTPaC/isiM 3Ha-
HUH, a TaKXKe ay/juo-, BU/leo-, MyJIbTUMeua cOPT U MHOTO€ JIpYTOe;
http://ibooks.ru/ - DBC «ANOyKC»- UHTEPHET peCcypchl B CBOOOZHOM [IOCTYTIE;

VI. MarepuaibHO-TeEXHHUECKOe 00ecrieueHrue AUCIUTTHHBI

YueGHast ayJUTOPHsI /I/Ist TIPOBEIEHNUS JIEKIIMOHHBIX U MPAKTUUECKUX 3aHATHA. [[/Is TpOBe/IeHHs]
3aHATHI JIEKIIMOHHOTO THIA B KAYECTBE [IEMOHCTPALIMOHHOTO 06OPY/I0BaHKs UCIIO/Ib3YeTCs MeJio-
Bast I0CcKa. Har/sgHoCTh obecrieunBaeTcs myTeM u300paXkeHusi CXeM, JUarpamm U Gopmyii ¢ TIoMO-
1Ibi0 Mejia. Vicronb3oBanue r106a/IbHOM KOMITBIOTePHOM CeTH T03BOJIsieT 00eCTIeUnTh JOCTYITHOCTD
VHTepHeT-peCypCcoB U peaan3oBaTh CaMOCTOSATEIbHYIO paboTy CTyAeHTOB. Ha jieKuusx MOryT mc-
T0JTb30BATHCSI MYyJIbTUME/IUIHbBIE CPeJICTBA: MPOEKTOp, MMepeHOCHON KpaH, HOyTOyK. Ha ¢akyiib-
TeTe MMeeTCsl KOMIbIOTePU3UPOBaHHasl ayJUTOpHsl, MpeJHa3HaueHHast /ijisi CaMOCTOSTe/IbHOM pa-
6OThI, C HEOTPAHUUYEHHBIM [IOCTYTIOM B VIHTEpHET.

MaTepuasel: yueOHO-MeTOJUUeCKre oCOOUs, 3a/jaHusl [/l ayIMTOPHON U CaMOCTOSITEIb-
HOM pabOThI CTY/I€HTOB.

VII. O6pa3oBaTe/bHbIe TEXHO/IOTHH:

3aZiaum U3/10)KeHUs Y U3yueHUsl JUCLIMIUIMHBI peaau3yoTcs B CleyI0IIMX (popMax JesiTe/TlbHOCTH:
JIeKLIMM, HalleJieHHbIe Ha TIo/TyueHre HeoOXOoAuMOoW MH(pOPMALMY, U ee WCIO/Ib30BaHue Tpu
pelleHNY NIPaKTUYeCKUX 3a/ay;
MpakTUYeCKUe 3aHATHS, HalpaB/ieHHble Ha aKTMBU3alLMI0 TO3HABAaTe/bHOU JesaTe/bHOCTH
CTy/IeHTOB U IPUOOpeTeHNsI UMU HaBLIKOB PeIIeHHs MPaKTHUeCKUX U Po0JIeMHBIX 3a/]ay;
KOHCY/IbTaljU1 —e>KeHe/le/IbHO [I/IS1 BCeX JKeJIarolX CTY/|eHTOB;
CaMoCTosITe/TbHAsI BHeayIMTOpHasi paboTa HarpaB/ieHa Ha IpUoOpeTeHre HaBBIKOB CaMOCTO-
ATe/IbHOTO pellleHus 3a/ja4 110 JUCLUIUINHE;
TeKYIJU KOHTPOJIb 3a [1esITeJIbHOCTBI0 CTY/IeHTOB OCYILeCTBIISIeTCS Ha JIeKLIMOHHBIX U MpaK-
TUYECKUX 3aHATHSX B XOZle CAMOCTOSITE/IbHOTO pellleHNs 3a/iay, B TOM UHC/e Y JOCKU.

VIII. Ouenounsie cpeactBa (OC):
@®oH/, OLIeHOUHBIX CPeJCTB Mpe/CTaB/ieH B TIPUIO’KEHUH.

8.1. OueHouHble cpefCTBa J1s BXOAHOTO KOHTPOJIS

OuleHOuUHBIe CpeZCTBa /ISl BXOJHOI'O KOHTPOJIS He WCIOJb3YHOTCS, TaK KaK JUCLIMIUIMHA CO-
JlepP’KUT B OCHOBHOM HOBbIe 3HaHMs. VIcrosib3yeMble Xe B JUCLMIVIMHE 3HAHUS U MPOCTelIne Me-
TO/Ibl BEIUMC/IEHUM OCBOEHBI CTYJileHTaMH B paMKaX aHa/IMTUUeCKOW reOMeTpuH, KOTOpast U3yJaeTcst
B [1EPBOM CEMeCTpe HeloCpeJCTBEHHO Mepej U3yyeHreM JaHHOU AUCLUILIMHBL. [1o3ToMy He paru-
OHA/IbHO U HeT He0OXO/IMMOCTH, BbIZIe/ATh yueOHOe BpeMsi Ha MPOBefieHe BXOHOTO KOHTPOJIS .

8.2. OueHOUHBIe Cpe/iCTBa TeKyIlero KOHTPOJIs

OuleHOYHBIe CPeZCTBA TEKYIero KOHTPOJIS M KOHTPOJISI CaMOCTOSITe/IbHOW PaboThl CTY/I€HTOB
(hopMuUpYIOTCSI B COOTBETCTBUM C [TosiookeHreM 0 Oa/yTbHO-pPEeMTHHIOBOM CUCTEMe YHUBEPCUTETa U
COCTOSIT U3 KOHTPOJIbHBIX MTMCbMEHHBIX 33/IaHH, COCTaB/IeHHBIX M3 HAOOPOB 3a/jau 1 yrpa)KHEeHUH
PEKOMEeH/I0BaHHbIX B 1. 6.2 OCHOBHOM U IONOJHUTE/ILHOU JIUTepaTyphl.



Bapl/laHTbI KOHTPOJ/IBHBIX 3ana1-m171

Bapuant Ne 1

1 (2eY - x)y =1 146

2y +2y -3y =x2eX 542

3 x2y"- xy +y =gx> 593

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

Bapuant Ne 2

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

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

3 x3y”— 2xy =6In(x ) 595

4 (eX+1)y” -2y -eXy =0, y; =e*-1637

Bapuant Ne 3

r_ Y
1Y = 5 149

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

4y -1g(x)y +2y =0, yj =Sin(x) 639

Bapuant Ne 4

1 2x2y'+xy+1=O 140

2y -4y +8y —e?X 543

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

4 y”+4xy'+(4x2 +2)y =0, y :exi 642

Bapuant Ne 5

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

2 y'- 2y +y =6xe™ 545

3 x2y"- 3xy +5y =3x2 596

4 y'-21- tg(xz)y =0, y1 =1+ xtg(x) 635

BapuanT Ne 6

1y =x(y - xcos(x) 141
2y +4y +4ay =xe2X 547
3 x2y"— 6y =5x> 597

4 (€ +1)y"-2y-eXy=0, y = 637

eX +1

Bapuant Ne 7

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

2 v -5y =3x2 548

3 x2y"— 2y =Sin(Inx ) 598

4 y"+4xy'+(4x2 +2)y =0, »1 =xeX 642

[Tpumeuanue: CTy/leHT yCIlelllHO Tpoliles1 o0yueHe B ceMecTpe U TOTOB K cJjaue 9K3aMeHa, ec-
JI OH 3HaeT U NMoHUMaeT (GOPMYIMPOBKU OCHOBHBIX TIOHATUN U OMpefiesieHnH, 3HaeT (JOPMyJIMPOB-
KU TeopeM, yMeeT NPUMeHSATh NOHATHS U TeopeMbl Ji/Is pellleHys] 3a/la4y U yIpakKHeHUH, 3HaeT Me-
TOZIbI PeLleHNs U YCIIeIIHO pellaeT 3a/lauy U yrpaKHeH!sl, MOXKeT ITPUBECTH ITPUMepBI, XapaKTepy-
3yIOIllie OCHOBHBIE MTOHATHS.



8.3. OueHouHbIe cpesCcTBa [1/151 TPOMEKYTOUHOM aTTeCTaljuu.
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.

Pa3zpaboTuunk:
/

2 .
/ / JOLIeHT Kadepbl TeopeTuyeCcKor HU3NKK B.A.Kapnakos

ITporpamma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu ®I'OC BO 1o HampaB/ieHHIO
noarorosku 03.03.02 ®du3uka.

I[TporpamMma paccMOTpeHa Ha 3ace/jaHnM KadeIpbl TEOPETUYECKOU PU3KKK

«30» aBrycra 2021 r.

ITportokoa Ne 1 H.o. 3aB. Kadenpoii / ) C.B. JloB1joB

Hacrosimjas mporpaMmMa He MOXKeT ObITH BOCIpOHM3BeJeHa HH B Kakod ¢Qopme 0e3
MpeJBapUTE/ILHOr0 MMCbMEHHOT0 pa3peleHus Kadeapbl-pa3padoTunKa NporpamMmai.
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