MHMNHOBPHAYKU POCCHUHN

(enepanbHOe roCyjapCTBeHHOE Oro/IKeTHOe 0Opa3oBaTe/ibHOe yupex/jeHre
BbICIIIeT0 0Opa30BaHUs
«APKYTCKHH I'OC Y,Z[APCTBEHHI)IfI YHUBEPCUTET»
®I'BOY BO «UT'Y»
Kadegpa Teopernueckoit pusuku

YTBEPXK/JAIO
lexaH pu3nueckoro (pakysbTera

o

uh/ﬁrMﬁ.-B‘y'llHeB
«31» mapra 2022 r.

Pabouas nporpaMmmMa AMCLUITMHBI

HanmeHoBanue aucturiiiHbl: 51.0.26 IuddepeHiivaabHble YpaBHEHUS

HarpaBnenue nogroroBku: 44.03.05 IMeparoruueckoe obpa3oBaHue

HarmpasieHHOCTb (Tipodhuib) MOAroToBKU: Pr3nka-uHGopmMaTHka: yriaybaeHHas TOATOTOBKA

Keanmudukaiys (cTerneHb) BbITyCKHUKA: bakamaBp

dopma obyuenusi:  QOuHas

CornacoBano ¢ YMK ¢usuueckoro dakynbtera  PekomeHzoBaHO Kadepoii:

[TpoTokon Ne6
[Tpotokon Ne33 ot «31» maprta 2022 1. Ot «03» mapra 2022 r.
: -, y A / /
IIpencenarens _/ =z : W.o. 3aB. kadepoii il
~~___ HM.bygnues C.B. JloBLjoB

HNpkytck 2022 r.



CopepyxaHue

. LIe/TA 1 385QUM [IACLIUTIIIHBL: ... .uueveereeeeerenaennerreeeeeeesassaunseeeeeeeessssansssseeseesesssaassseeseeeseeessseeeseennes 3
II. Mecto guctIiiMHbL B CTPYKTYPE OO .. oottt eeeee e 4
II1. TpeboBaHus K pe3y/IbTaTaM OCBOEHUS TUACIIUATIIAHBL. .......ccveeeveerversreesueesseessseesseessessseeessnsens 4
IV. CopepaHre U CTPYKTYPA JUCLIUTIIIIHDL. .....ccceeeuurreeresrueeeesasmeeessesreeesssssseeesssmeeessssseeesssnnnnnne 4
4.1. CopepskaHue AUCLUIUIMHBI, CTPYKTYPHUPOBAHHOE T10 TeMaM, C yKa3aHWeM BUIOB yueO-
HBIX 3aHSITUM U OTBEIEHHOT'O HAa HUX KOJIMUECTBA AKaZeMUUYECKUX YACOB.....c.uuvrreeerernrreeeenns 5
4.2 TInaH BHeayJJUTOPHOW CaMOCTOSITe/IbHOW Pab0Thl 00yUaroIUXCs 10 JUCLIUTIIAHE.......... 5
4.3. Cofiep>KaHUE YUEOHOTO MATEPHAA. ...c.vveveerrerseerseesesseessesssesseessesssesseessesssessesssesssessssessssees 5
4.3.1 TlepeueHb CeMUHAPCKUX, TIPAKTUUECKHX 3aHATHHN U 1a00PAaTOPHBIX PaboT................... 7
4.3.2 TlepeueHb TeM (BOIPOCOB), BHLIHOCUMBIX Ha CAMOCTOSITE/IbHOE U3yUeHHe CTyZileHTaMU B
PAMKaX CAMOCTOSITETTBHOM PADOTDL..c..ceeueeveruienuierierienieeieetesseesestesseesesseessessesseessesssessseesnnes 7
4.4 MeToaruecKre yKa3aHHs 110 OPraHW3aluy CaMOCTOSITe/TbHON pabOThI CTYIEHTOB.......... 8
4.5. TIpuMepHast TeMaTHKa KYPCOBBIX PAOOT (TIPOEKTOR)......ceerveerrrerrveerreeesseenseessseesssessseesnennns 8
V. YuebHO-MeTOiMUeCKOe ¥ MH(GOPMAIIMOHHOE 00ecreueHre TUCIUTITUHEL (MOJY/IS):............. 8
@) CITHCOK JIATEPATYPD..cuuteeureeuterreenuteeseesseesseenseesseesseesseesstesaseasseesseesstessnseesennseesennseesennses 8
0) TIEPUOMUECKHUE UBIIAHMSL. ... ecuveeeerreenrenseesseesesseessesssesseessesssesssessesssesssessessssessssessssesessesesseesns 9
B) CITMCOK aBTOPCKUX METOJMUECKUX PA3PADOTOK. ...cuverrienrirurenieeieeienseeieetesseenseessseessseessseens 9
r) 6a3bl JaHHBIX, THPOPMAI[UOHHO-CTIPABOUHBIE U TIOUCKOBBIE CUCTEMBIL......ccveeveerereenreennnens 9
VI. MarepuanbHO-TeXHUYECKOe 00eCTIeUEHNE TUCIIUTIITHDL. .....eeuveereerrereenseenseesseesnseessseesnseesnnes 9
VII. OOPA30BaTE/TEHBIE TEXHOTIOTHH: .. .euveeseeseessesseessesssesseesseessesseessesssesseessesssessessssessssssssssesssesnns 9
VIII. OuieHOUHBIE CPEACTBA (OC)iuiiiuriiiiiieieiiieeiieeeiieeeitteeeiteessreeesteeesaeeeessseeessseesssseesssseassnsnssnees 9

[Tpunoxxenuve: ¢GoHJ OLEHOYHBIX CPe/ICTB



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

IlepeueHb MJIAHUPYEMbIX Pe3y/IbTaTOB 00yUeHHs MO JUCLUIUIMHE, COOTHECeHHBIX C HHAWKA-
TOpaMM JJOCTH)KeHHUsI KOMIIeTeHIU

KomrmeTeHiys YK-1: CriocobeH OCyIIecTBAsATb TMOMCK, KPUTHUECKWM aHalu3 M CHUHTe3
WH(OPMalLUH, PUMEHSATh CUCTeMHBIN TIOAXO/ [/l pellleHHsl TOCTaB/IeHHbBIX 3a-
Jau

WNuaukaTopsl NOK (YK 1.1) 3HaeT OCHOBHbIE TIOHATUS U METO/bI peLleHus
yMeeT WUCIO/Ib30BaTh HAaBBIKY | 3a/au.

KOMIIeTeHLUU
aHasM3a B pasHbIX cdepax jesi-| YMeeT MpaBU/IbHO UHTEPIPETUPOBaTh MOCTaB-
TeJbHOCTU JIeHHbIE 3a/jauH.
Bnazeer MeTozaMu pellleHHsi KOHKPETHBIX 3a-
Aad.

KomnereHuys OIIK-8: CrniocobGeH OCYyIIeCTB/IATh MeJAroruuecKyro /esTeJlbHOCTh Ha OCHOBE
criel[MabHbIX Hay4YHbIX 3HAaHUU

VHaukaTopsl NAK (OIIK 8.1) 3Haem: oripefie/ieHUs U MOHATUSA, BK/IKOUas UX
[IpumeHsieT pU3MKO-MaTeMaTH- | CBOMCTBA, OCHOBHbIE TIPUMEpPbl U I'PaHULbl UX
yecKul amnmapaT B cdepe CBOel | TpUMeHeHHsl.

rnpoecCcHOHaTbHOW  JiesiTesb- | YMeem: pelllaTb CTaHJapTHble 3afaud |
HOCTHU YIIpaKHEeHUs.

Bnadeem: MeTOo/laMU v rpyemMamu
JlOKas3aTesbCTB TeOpeM U yTBeP)K[EeHWH,
crioco6amu ¥ MeTO/IlaMU BbIYUCTIEHHUH.

KOMIIeTeHLIK1

IV. CopepixaHue ¥ CTPYKTypa AUCL{UII/IMHbI

O0BeM AMCIMIVIMHBI COCTaB/sieT 4 3aueTHBIX eJuHHIbI, 144 dyaca, B TOM uuciae 74 uaca
KOHTaKTHOU pPabOTBHI.

3aHATUS TIPOBOJATCS TOMBKO B OUHOUW ¢opme oOyueHUsi C TIpUMeHeHWeM [JUCTAHL[MOHHOTO
KOHTPOJISI CaMOCTOsATe/IbHOM paboThl cTyzeHTOB depe3 OMOC ¢dakynbTera. OD/IEKTPOHHOW U
JVCTaHIIMOHHOM opM 0OyueHUs He TIpeAyCcMaTpPUBAETCS.

Ha npakTrueckyro nogroTtoBKy OTBOAUTCA 32 ayAUTOPHBIX Yaca.

dopma NMpoMeKyTOYHOM aTTecTal[uu: 5K3aMeH.



4.1. CoaepixaHue JUCIUILIMHBI, CTPYKTYPHPOBaHHOE 110 TeMaM, C YKa3aHHeM BH/I0B YUeOHbBIX
3aHATUH ¥ 0TBEe/ICHHOI'0 HAa HUX KO/IMYeCTBA aKafileMUYeCKHUX YacoB

Ne |Pasge| C| Bc 4] Bupel yuebHOI paboTHI, dopmebI TeKy-
/n b e | e- | HHMX | BK/IIOUas CAMOCTOATEIbHYIO paboTy 00yJarolMxcs , IpakThye- | 11jero KOHTPOJIs
JUc- | M | IO |Ipak- CKYI0 [IOAIOTOBKY U TPY/JOEMKOCTb yCIIeBaeMOCTY;
WM | e | Ya | TUue- (B yacax) ®dopma
WHBI/ | C | CO | cKad MIPOMEXKYTOU-
KonrakTHas paboTta npernioziaBaress ¢ obyuatorru- | CamocTos- .
TeMbI | T B | TOATO HOM aTTecTa-
MUCST Te/bHas
p TOBKa aGota 1812071
0by- Jlekuuu Cemunapckue | KoHcynbranmu P (no cemecm-
YaroLy /TIpaKTAYecKue pam)
nxcst /naboparopHble
3aHSTHS
1 1-16 |3 144 |32 32 32 44 [IpakTnye-
CKoe  3ajia-
HUe
Nroro: 144 |32 32 32 44

4.2 TInaH BHeay/JUTOPHON CaMOCTOATETbHOM Pa00Thl 00yUarOIUXCA M0 JUCLHUILIHHE

Cemectp Haseanue | CamocTositesibHas paboTa obyuatonuxcs | OuieHouHoe | YueOHo-

pazgerna, Bug  camo-|Cpoks  Bhi-| Tpyzo- CpefCcTBO MeTo,zugqe-
TEME CTOSITE/ILHOM | TOJIHEHUSI | eMKCTh CKO€ obectre-
paboThI (uac.) HeH1e  camo-
CTOSATE/TbHOU

paboThI

3 Tema 1-4 3aganve Ha | [Tocse mpoii- 44 HNemoHcTpa- | HcTounvku u3
cemMMHape JEHHBIX TeM L1 TOTOBbIX | OCHOBHOM U JI0-
pelleHui TIOJTHUTE TLHOM

JIATEpATypPhl MO
TeMe TpaKTH-
YeCcKUX  3aHs-
tuii;  OObpaso-
BaTe/bHbIE pe-
CYpCBl, Jo-
CTyMHBIE  TIO
JIOTUHY ¥ T1apo-
JTt0, TIPe/IOCTaB-
nsiembiM Hayu-
HoW 6ubnuore-

Koii UT'Y.

4.3. Copep)xaHue yueGHOro MaTepuasia

Copep)xkaHue pa3fie/ioB M TeM JUCHUTTMHBI

BBeaeHnue
[ToHsATHS U TepMUHBI Teopuu A depeHManbHbIX ypaBHeHu (AY). Knaccudukanus Y.
®usuyeckue 3afauM, npuBogsimme K Y. 3amaua Komw u kpaeBas 3azada. VHTerpasibHbie
KpuBble. JlIoMaHasi Diinepa. ['eomeTpuueckasi UHTepripeTalusi ypaBHeHus y'=f(x,y).
1. TuddepennyanbHble ypaBHeHNs [I€PBOro Nopsajka.
IuddepeniivanbHble ypaBHeHUs1 1-ro nopsifika € paszesisitolUMUcs repeMeHHbIMU. TIpocTeiiiive
OY 1-ro mopsiika, CBOJSIIMECS K YpaBHEHUIO C pa3ZiesistolUMUCS TlepeMeHHbIMU. JIMHelHbie




ypaBHeHUs 1-ro nopsiika. JIuHeliHble OZJHOPO/IHbIE YPaBHEHUs], JIMHeHble HeOJHOPO/IHbIe YpaBHe-
HUSl U ypaBHEeHUs], IPUBOJALLMECS K HUM. MeTo/, Bapyalliy MIOCTOSIHHOM. YpaBHeHUs: bepHynmm u
Pukkatu. [IuddepenimanbHbie ypaBHeHUs B MMOMHBIX Auddepennyanax. [IBa cnocoba WHTerprupo-
BaHUs YpaBHeHUU B MOHbIX AuddepeHiranax. VIHTerpupyeMble KOMOMHALMU. VIHTErpUpYOLUiA
MHO)XUTe/b ¥ TeopeMa Jiljiepa 0 Cyll{eCTBOBaHMM MHTErPUPYIOLLero MHOXUTeNS. [IuddepeHiyas-
Hble ypaBHEHMUS], 3a/laHHbIe B HESIBHOW (JOpMe U He pa3pellieHHble 0OTHOCUTEIBHO NTPOM3BOAHON. Me-
TOJ| BBeJleHUs1 rapameTpa (OB) /11 MHTeIPUPOBaHMS YpaBHEHWH, 3a/laHHBIX B HESBHOW (opMe.
YpaBHenue Kiiepo.
Teopema  [lukapa 0  CyllecTBOBaHMM W  €JWHCTBEHHOCTH  pelleHWs  YpaBHEHUs
y'=f(x,y).[oka3aresnbcTBO TeopeMbl [Tvkapa. MeTos moc/ejoBaTebHbIX TpUO/IKeHui. [TpuHLun
CKaTbIX OTOOpayKeHHi.

2. InddepenipanibHbie ypaBHeHUs N-ro NOpAAKa.
JIvHeliHble OJHOPO/HbIE ypaBHEHUsI N-TO MOPsKa C MOCTOSTHHBIMU K03 duLiieHTaMU. XapaKTepy-
cThyeckoe ypaBHeHue. OOillee pellleHHe ypaBHeHUsl B Clydyae pPa3/IMUHbIX U KPAaTHBIX KOPHeM Xa-
PaKTepUCTUUECKOT0 ypaBHEHHWsl. YpaBHeHUs Oiliepa U MeTo[, UX pelleHUs. JIuHeliHble OZHOPO/-
Hble ypaBHEHUsI N-TO MOpsiJiKa C repeMeHHbIMU K03 duieHTamu (001l cydaii) U CBOMCTBA UX
peweHuii. OnepaTopHasi ¢opMa 3anMCy: JIMHeNHbIN AnddepeHLivanbHbIi oneparop. JIHeiiHas 3a-
BHUCHMMOCTb CUCTeMbl QyHKLMIA. Onpegenurens BpoHckoro. Teopema /vMHeNHOW 3aBUCHMOCTU CH-
creMbl (pyHKIMA. TeopeMa O /JMHEITHOM He3aBUCHMOCTH CHUCTeMbI pelleHWi JMHelHoro auddge-
PEeHLIMa/IbHOT0 ypaBHeHHs N-ro nopsizka. PyHjameHTanpHas cucteMa pelleHdid. TeopeMa o cyie-
CTBOBAaHMHM M €/IMHCTBEHHOCTH pelleHus AuddepeHIMansHOTO ypaBHeHUs n-ro mopsigka (6e3
Jl0Ka3aTenbCTBa). JIMHeliHble HeOJHOPO/IHbIe ypaBHeHusl. MeTo/jbl UHTerPUPOBAaHUS JIMHEHWHBIX He-
OJHOPOZHBIX YPaBHEHUI C MOCTOSIHHBIMU KO3(QQULIMeHTaMU: MeTO/, Heompe/ie/leHHbIX K03(duiiu-
€HTOB; MeTOJ, Bapvalyy MocTosiHHbIX. Popmyna Octporpajckoro-JInyBuiis U UHTerpUpOBaHUe
ypaBHeHH! BTOPOTrO MOPsiAKa.
WuTerpupoBanue [1Y ¢ nomolpto psioB. Y paBHeHWe OWpu U ypaBHeHue beccens. ®yHkuuu bec-
ceJIsl.

3. Cucremsbl jud¢epeHnanbHbIX ypaBHeHUH 1-ro mopsajka.
CucteMbl TMHENHBIX JuddepeHIManbHbIX YpaBHeHUH 1-ro nopsjka. MaTpuuHas 3arvch CUCTEMBI
Y. CpoiicTBa pellleHUN CUCTeMbl JTMHENMHBIX OJHOPOAHBIX YpaBHeHUW 1-ro mopsiika. JIuHeliHast
3aBHCUMOCTb CUCTeMbl BeKTOp-(yHKLMH. [TpuHimn cynepno3unyu. Onpesenurens BpoHckoro cu-
cTeMbl BeKTOp-QYHKLMI U Teopema 00 ompezenutene BpoHckoro. ®PyHAaMmeHTa/ibHasi CUCTeMa
pelieHrii. MeTo/ bl MHTEIPUPOBAaHMsI CUCTEM YpaBHEHHUH C MOCTOSIHHBIMU KO3 (QULIMeHTaMU.

4. KpaeBas 3ajaua /i/isi 00bIKHOBeHHbIX Au(¢epeHMaTbHBIX yPaBHEHHI
KpaeBasi 3azjaua A7 oObIKHOBeHHOTO fAn¢depeHIasbHOTO YpaBHEHUsST BTOPOTO TOPsiAKa.
®yukuysa ['puHa kpaeBoi 3amauun. CeoiictBa ¢yHKUMM ['prHa. Metop nocrpoenust pyHKuu ['pr-
Ha. [Ipumep noctpoenus. PellieHre Heo[HOpPOJHOM KpaeBol 3ajaud. [enbTa-QyHKUMs [upaka u
KpaeBasi 3ajaua. OnpeiesieHre U CBOWCTBA JenbTa-QyHKIMM [ypaka.



4.3.1 IlepeueHb CEMUHAPCKHUX, MPAKTHYECKUX 3aHATHH U JIa00paTOPHBIX paboT

No Ne paspena u HavmeHnoBanue ceMrHapoB, mpaktuue- | Tpygo- OueHouHbBIE dopmupyemsblie
TeMbl JUC- CKMX U J1abopaTopHBIX paboT em- cpefAcTBa KOMIeTeHLUH
L[UT/TUHBI KOCTb
(uacsl)
1 2 3 4 5 6
1 1 OuddepeniiranbHble ypaBHeHHUS T1ep- 10 Kommnekr 3apa- | OIIK-8, YK-1
BOTO TIOpsifiKa HUM
2 2 OuddepeniiranbHble ypaBHEHUs N-T'0O 9 Kowmrekr 33a- | OIIK-8, YK-1
ropsiika JaHui
3 3 Cucremsl fu¢depeHLaIbHbIX YpaBHe- 9 KOVMHHEKT sajia- | OIIK-8, YK-1
— HUM
4 4 KpaeBast 3a/jaua /151 0ObIKHOBEHHBIX 4 Kommnekr 3aza- | OIIK-8, YK-1
mddepeHaNbEHBIX YpaBHEHHH HHI

4.3.2 TlepeueHb TeM (BONMPOCOB), BBIHOCMMBIX Ha CAaMOCTOSAITe/IbHOEe M3yueHHe CTyJeHTaMHU B
PaMKax caMOCTOATEeTbHOM paboThl

No Tema Bup, camocrosi- 3ajanue Pexomenpyemas - KosnmuecTBo ya-
HeJl. TeJIbHON paboThI Tepatypa COB
1 Iuddepentyans- KoHTponbHoe 3a- KoMIwexT 3a7a- CwM. 1. 5. a) OCHOBHas 10
HBIE ypaBHeHUs | JaHue - U [IONOJHUTe/bHas
TIepBOro Nopsifika JvTeparypa
2 Huddepenimans- KoHTponbHoe 3a- KoMmuiekr 3aa- CwM. 1. 5. a) OCHOBHas 12
Hble ypaBHeHMs N- | JlaHue - W [OTNOJHUTe/bHAas
To rnopsifika JMTepatypa
3 Cucrembl  gudde- | KoHTponbHoe 3a- KoMrurexr 3aga- CwM. 11. 5. a) OCHOBHas 10
PeHLMaTbHBIX JlaHue - U [IONOJHUTe/bHas
ypaBHEHUH JiuTeparypa
4 KonTponbHoe 3a- CM. 1. 5. a) OCHOBHas 12
KpaeBsie 3azauu u Kommnexr 3aza-
JlaHre - W [OTOJHUTesbHAas
¢byHkums ['puHa HUM
JUTepatypa
KOHTpOJ’IbHLIe 3aJaHus, IIOMMeHOBAHHbIE B HpQﬂbIAymEﬁ Ta6m/1ue
Tema KOHTPO/IBHOT'O 3aJjaHust Howmepa 3azau CPpOK BBITIO/IHEHUST
1 Ouddepenrranbheie ypaBHeHus ieporo | 790 791 798 801 809 815 817 828 2 Heplenu
ropsiiKa
2 IuddepenuyantHble ypaBHeHus n-ro mo- | 45 54 60, 116 121 236 275 279 2 Hejenv
psifiKa 300 426 837 840 844 865
3 Cucremsl! fuddepeHIMaIbHBIX YpaBHe- 643, 665, 672, 674, 683, 1278 1 Hepens
HUH 1280 1282 1291, 1292, 1311,
1318
4 Kpaesrbie 3aaun 1 pyHkms ['puHa 693 697 701 708 726 727 731 2 Hejenv

736 737 742, 751
1354 1362 1366 1371 1381 1419
1444 1450 1452

T|2€60BaHI/IH I10 BBITTIOJTHEHHWIO JOMAIITHEro 3a1dHudA

3ajjaHuie BBITIO/IHSETCS B OTJe/IbHOM TeTpaau (12 wnu 24 nucra)
3aziaHye 10/KHO OBbITh BBITIOIHEHO TTOJTHOCThIO.




PermreHus 3a/ia4, JO/DKHBI OBITh TMOJIHBIMU |, TIPU HEOOXOAMMOCTH, [TOJDKHBI COZiepXKaTh 000CHOBa-
HUS UK TiosicHeHusi. O6si3aTe/TbHO YKa3biBaTh YCIOBUS 3a/la4 U TIOyYeHHbIN OTBeT.

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

0 6as10B - 3a/laHKe He BBITIOJHSIOChH

1 Gast - 3a/1aHKE He BBITOJHEHO

2 6asuia - BBITIOJIHEHO TIOJIOBMHA 3a/JaHUs

3 6asisia - BBITIOJIHEHO Y 3a7laHUST

4 6anna - Xopolilee BHITIOJTHEHUEe

KomriiekTsl 3afiaHuii 110 KaXKiou TemMe (opMHUPYIOTCS 110 cOOpHUKY 3azau Pumunmos A.D. «Coop-
HUK 3a/ja4 10 ArddepeHIaIbHbIM YPaBHEHUSIM»

4.4 METOJI[I/I‘IECKI/IE YKa3aHHUA 110 OpraHU3diiun CaMOCTOATE/THLHOH pa60Tm CTyA€HTOB
OpFaHI/IBaL[I/IH CaMOCTOATe/IBHOI'O yr]IY6J'I€HHOFO H3ydyeHud JUCHUITTIMHBI OCHOBaHA Ha BBITIOJTHEHHUA
KOMIUIEKTOB KOHTPOJIbHBIX JIOMallHUX 3a/aHui (5-7 3aziaHuii). B mepeyeHb KOHTPOJIbHBIX 3a/jlaHUM
BK/IIOUYAKOTCA 3aJa4M I1I0 TeéMdM, He PACCMaTPHBA€MbBIM Ha IIPAKTUYECKUX AYJAUTOPHBIX 3aHATHAX.
3OTo TIpe/rosiaraeT CaMOCTOSITe/IbHBIM XapakTep padoThI CTy/leHTa M0 U3yUeHHUI0 psijia AWJaKThue-
CKHMX €JWHHILI. Hpe,Z[HOJ'IaFEiETCH, UTO CTYAEHT CaMOCTOATE/IbHO HW3YUMT [OIIO/IHUTE/IbHbIE TId-
parpadsl 10 TIPOH/IEHHON TeMe, UCIO/b3yI0 OCHOBHYIO M [IOTIO/IHUTE/IBHYIO JIUTEPATYPY, a 3aTeM
PeIInT TpejJioykKeHHble 3aaur. OlLleHKa CaMOCTOSITeNTbHOW PaboThI CTYZIeHTOB TPOBOAMTCS ITyTeM
BbICTaBJIeHUs Oasl/IoB 10 5-TH Oa/IbHOM HaKoMUTeIbHOM crcTeme (6aruibl CYMMUDPYIOTCS) 3a BBITION -
HEHHbI€ KOHTPOJIbHBIE 3adHUS.
4.5. IIpumepHasi TeMaTHKa KypPCOBBIX PadoT (IIP0eKTOB)

Y4eOHBIM I71TAHOM HallMCaHWe KYPCOBBIX paboT (TIPOEKTOB) He MPeyCMOTPEHO.

V. YuebHO-MeTouuecKoe 1 MH()OPMAIHOHHOE o0ecrieueHre JUCHHIUTUHBI (MOAYJIs1):

a) CIIMCOK JINTepaTypbl

OCHOBHasl IUTepaTypa

1. Dabcronsiy, JI. 3. IuddepeniuanbHble ypaBHeHus / JI. 3. Dnbcrosbll. - 8-e usa. - M.: 3a-Bo
JIKH, 2014. - 309 c. - ISBN 978-5-382-01491-3 (50 3k3.)

2. IuddepeHiyanbHble U MHTETpajbHble YpaBHEHUs, BapHallMOHHOe MCUYMC/IeHWe B MpuMepax U
3azauax: yueb. mocobue / A. B. BacuiweBa [u zp.]. - 3-e u3g., ucnp. - CII6.: Jlanb, 2010. - 429
c. - ISBN 978-5-8114-0988-4 (50 3k3.)

3. ©wmnnos, A. ®. C6opHUK 3a7au 110 AuddepeHianbHbIM ypaBHeHusM / A. @. dunmnmos. -
5-e u3g. - M. : JIubpokowm, 2013. - 237 c. - ISBN 978-5-397-03637-5 (40 3K3.)

AOMOJ/IHUTE/IbHAsA IUTepaTypa

1. Apsonba, B. Y. O6sikHOBeHHbIe AuddepeHiipanbHbie ypaBHeHus / B. Y. ApHosba. - M. : U3g-
Bo MLIHMO, 2012. - 343 c. - ISBN 978-5-94057-907-6 (2 3k3.)

2. Tloutpsarun, JI. C. O6sikHOBeHHBIe AuddepeHianbHble ypaBHeHus / JI. C. [ToHTpsirvH. - 5-e
usg. - M.: Hayka, 1982. - 331 c. (Hd A197493; np A199667; Hp A199675)

3. 2uabcrossel, JI. 3. BapualmonHoe ucuuciaenue / JI. 3. Onbcronsl. - 7-e usf. - M.: N3g-Bo JIKH,
2008. - 205 c. - ISBN 978-5-382-00639-0 (10 3k3.)

4. TuxoHos, A. H. Iudpdepenyanbubie ypaBHeHus / A.H. Tuxonos, A.b. BacunbeBa, A.I'. Celu-
HUKOB. - M.: ®usmatiut, 2002. - 253 c. - ISBN 5-9221-0277-x (ud A575016)

5. TuxoHos, A. H. YpaBHeHust MaTematuueckoii ¢pusuku / A.H. Tuxonos, A.A. Camapckuii. - M.:
N3p-Bo MI'Y, 1999. - 798 c. - ISBN 5211041380 (26 3k3.)

6. ®ummnnos, A. ®. Beesienue B Teoputo ArddepeHanbHbIX ypaBHeHul / A. @. duaunnos. - 2-
e u3f., ucrp. - M.: KomKnura, 2007. - 239 c.: - ISBN 5-484-00786-0. - ISBN 978-5-484-00786-
8 (Hp 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/ibHbIE 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. OueHounsle cpeacrBa (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-
OHAJ/IbHO U HeT He0OXOIMMOCTH, BBIAEATh yueOHOe BpeMsi Ha TIPOBeZieHHe BXOAHOTO KOHTPOJIS.

8.2. OueHOUHBIe Cpe/iCTBa TeKyIlero KOHTPOJIs

OuleHOYHBIe CPeZCTBA TEKYIero KOHTPOJIS M KOHTPOJISI CaMOCTOSITe/IbHOW PaboThl CTY/I€HTOB
COCTOSIT U3 KOHTPOJIbHBIX MTMCbMEHHBIX 3a/IaHHi, COCTaB/IeHHBIX M3 HaOOPOB 3a/jau U yIpa)KHEeHU
PEeKOMEeH/JOBaHHBIX B I1. 5 OCHOBHOU U JJOTIOJIHATE/IbHOM JINTePaTyphl.



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:
/,
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/ ’ JOLeHT KadeJpbl TeopeTUYeckor QU3UKU B.A.KapnakoB

ITporpamma cocTtaBieHa B cooTBeTcTBUM C TpeboBanusimu ®I'OC BO 1o HampaB/ieHHIO
noarotoBku 44.03.05 Tegaroruueckoe oOpa3oBaHHUe.

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

«03» MapTa 2022 .

ITporokon Ne6 U.o. 3aB. Kadenpoii £ gy ) C.B. JloBLoB

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