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1. MecTo nucuuniuHbl B crpykrype OIT

HucumuimHa 1o Beibopy  «/luddepeHunanbHple  ypaBHEHMS W YpaBHEHUS
MaTeMaTU4ecKor (hu3nKm» urpaer GyHAaMEHTAIbHYIO POJIb B TEOPETHYECKON M MPAKTUIECKON
MOJATrOTOBKE OakanaBpoB HampasieHus noarotoBku 44.03.05 «llemarornuyeckoe oOpazoBaHHE»
(mpodune «du3uka. Marematruka).

JlaHHasi NUCUUMIUIMHA HOCHUT IPUKIAJAHOM XapakTep M II0Ka3bIBaeT, KaK COCTABIICHUE
nuddepeHIHaNbHbIX ypaBHEHUH (B TOM YHCIE C YacCTHBIMH IPOM3BOJHBIMH) M METOJBI HX
pelIeHrs  IO3BOJSIOT  IIOJIy4aTh  aJeKBaTHbIE  MAaTEMaTHYECKUE  MOJENM  SIBJICHMI,
IIPOUCXOJAIINX B 4YEJIOBEYECKOW INpakTuke. OHa SBIAETCS BCIOMOTATEIbHOW Ui W3YyYEHUs
psina JUCHMIUIMH — y4eOHoro IuiaHa (Teopus (QYHKIUH KOMIUIEKCHOTO IIEPEeMEHHOTrO,
MaTeMaTHYeCKOEe MOJEIMPOBAHNE, YHCIEHHBIE METOAbl, (QU3UKa U Jp.), a TaKkKe s
BBIUMCIUTEIBHBIX U MEJarOrMYeCKUX MPaKTUK, TpeaycMoTpeHHbIX OI1.

Ilenu ocBoeHUS AUCIUIIIIMHBI:

- OBJIaJICHUE OCHOBHBIMH MOHATUAMHU THU(GEepeHIIuaTbHBIX YPAaBHEHUH;

- OBJIaJIEHHE JIOTMYECKHMU OCHOBAaMH Kypca, HEOOXOIUMBIMHU Il PEIIECHUS] TEOPETUYECKUX U

IIPaKTUYECKUX 3a/1a4;

- NpuoOpeTeHre HaBBIKOB HMCIOJIb30BaHUSA METOAO0B AM((epeHInaIbHbIX ypaBHEHUN NpHU

peLIeHNH 3a/1a4 MPUKIAJHOTO XapaKTepa,

- (popMHUpOBaHME HABBIKOB CaMOCTOSITENIBHON pabOoThl, HEOOXOAMMBIX JJIsl UCIIOJIb30BaHUS 3HAHUM
IIPYU U3YYEHUU CIIELUATbHBIX JUCLUILUIMH U JaJbHEUIIEH IPaKTUYECKOM 1€ TENbHOCTH;

- pa3BUTHE MATEMaTUYECKON NHTYULINU, BOCIIUTAHUE MAaTEMATUYECKON KYJIBTYpPBI.

3a1a4u OCBOCHMSI IUCLUILINHBIL:

- TIO3HaBaTeJbHas — TJIyOOKOE OCBOGHHE OCHOBHBIX TIOHSATHH, HW3y4aeMbIX B Kypce
«Iuddepenmanbupie ypaBHEeHHUs] U YpaBHEHHUS MaTeMaTH4eCKOW (DU3HKU», YTO HEOOXOIMMO
JUISl U3YYEHUSI CMEKHBIX JUCLHUIUINH.

- BOCIUTATeJIbHas — NPUBUTUE M PA3BUTHE KYJIBTYpPhl MBIIIJICHHUS, CIIOCOOHOCTH JIOTUYECKU
BEPHO BBICTPAaWBaTh YCTHYIO U NHUCHMEHHYIO peub, IOHUMAaTh HEOOXOAMMOCTh JI0KAa3aTelbCTB,
KaK B MaTeMaTUKe, TaK U B PEAJIbHBIX )KU3HEHHBIX CUTYAIUIX, IPU OOILLEHUH C KOJUIEraMU U IIpU
paboTe B yUeHHMUECKOM U YUUTEIbCKOM KOJUIEKTHUBAX.

- pa3BHBaKOLIas — YCBOEHHE OIPEEICHHOT0 KOJM4ecTBa MHPOPMAIMK 110 JaHHOMW JAUCLMILIMHE,
HAKOIJIEHHOW 4YeJIOBEYECTBOM B IIPOLIECCE DPA3BUTHSI MATEMATUKH, MPHUBUTHE CIIOCOOHOCTH
NOHUMaHUsl 3HaueHus JudQepeHLnanbHbIX ypaBHEHUH B Jpyrux pasjenax MaTeMaTHKH U
BO3MO>KHOCTH MPUMEHEHHSI IOJyYEHHBIX 3HaHUHN B CBOEW Oyaylel nmeaarornyeckoi (Wi MHON

Jpyroii) npohecCUOHAIBHOMN NesITeTbHOCTH.

2. [Inannpyemblie pe3yJIbTaThl 00y4eHHUsI 10 JUCHUILINHE

Kommerentms

NHaukaTtopbl JOCTHKEHUS

IK-5. Croco0eH  HCTob-
30BaTb HAay4YHbIC 3HAHUA B
peIMETHOM obmactu
(MaremaTuka) B  Ipolecce
dbopMUpOBaHUA  TIPEIMETHOM
KOMIICTCHIINHU 06yqa}0mnxcsl B
paMKax peanu3alid OCHOBHOM
0011e00pa3oBaTeIbHOM
HpOrpaMMbI

3HaTh: COBPEMEHHOE COCTOSIHHE U MEPCIEKTUBBI Pa3BUTHS
MaTeMaTUKH KaK y4yeOHOW JUCHIMIUIMHBI, HaIpaBJICHHS
pa3BUTHSA MIKOJBHOTO MaTeMaTUYeCKOro 0Opa3oBaHUs,
TEOPETHYECKHUE OCHOBBI OOyUEHUS] MAaTeMAaTHUKE, MPUHIIUITHI
MOCTPOEHUS METOANYECKOU CUCTEMBI oOyueHus
MaTeMaThKe, OCHOBHBIE JIMHUM  IIKOJBHOTO  Kypca
MaTeMaTHKH, X CTPYKTYpPY, COJAEp>KaHHWE U POJb, JTaIlbl
bopMUpOBaHUS MaTEMaTHYECKUX MOHITHI, METOIUYECKUE
MOAXOAbl K M3YYEHHUIO OCHOBHBIX TEM WIKOJBHOIO Kypca
MaTeMaTHKH;




YMmerb: aHAIU3UPOBATh U MHTEPIPETUPOBATH COACPIKAHUE
MaTeMaTHYECKUX TOHITUH, TEOpeM, 3aaay, pa3padaTbIBaTh
¢dbparMeHThl YpOKOB, OpraHHM30BBIBATH O0OpPa30BATEIIbHBII
npouecc o0ydyeHus: MaTeMaTHKe, KOHCTPYHPOBATh METOJUKY
BBEJICHUS TIOHATHUI, U3y4YEHHUS TEOPEM, PELLIECHUS 3a/1a4;
Baapners: OCHOBHBIMU npueMaMu OpraHu3anuu
JEATEIbHOCTH IIKOJBbHUKOB I10 M3YyYEHHUIO MATEMATHKH,
HaBBIKAMU  Pa3pabOTKM METOJUKM M3YyYCHHUS YaCTHBIX
BOIIPOCOB OOYyYeHMsI MaTeMaTHKe, MCCIeI0BaTEIbCKUMU
METOAAMHU B MPO(PECCHOHATBHOMN IS TEITBHOCTH.

IK-7 Criocoben marema- 3HATEL: 0a30BbIE TIPUHIIUITBI IIOCTAaHOBKH
TUYECKH KOPPEKTHO CTABUTH €CTECTBEHHOHAYUHBIX 3a/lad M  KJIACCHUYECKHX  3aJ]la4y
€CTECTBCHHOHAYYHBIC 33/1aUd U | MAaTEMaTUKH,  ONpPEJEJICHUS  OCHOBHBIX  IOHATHH W
KJIaCCHYECKUE 3a7auu JIOKa3aTeIbcTBA  TEOPEM  TI0  OCHOBHBIM  pazjeiiam
MaTeMaTHKH, CTPOTO J0Ka3aTh | MAaTEeMaTHKH;

YTBEPXKJICHHE, ¥YMerThb: pemiatb OCHOBHBIE THIIBI MAaTEMAaTHYECKUX 3aj1ad,
chopMyIIupoBaTh pe3yNbTarT, JI0Ka3aTh  YTBEp)KICHHE, CQPOpPMYyIUPOBaTh  pe3yibTar,
YBUJETH CJIEICTBHS YBUJIETh €0 CICACTBUS,

MOJIy4YEHHOTO pe3yJibTaTa Baanerb: mepBUYHBIMM HaBBIKAMHU INPUMEHEHHS arlapara

Qg epeHnaIbHbBIX YPAaBHEHUH K PEHICHHUI0 KOHKPETHBIX
3ajjad U3 pasinyHbIX oOjacTeil MpUKIaJHOW MaTeMaTHUKU U
MH(OPMATUKH.

3. Conep:kanue QU CHUNTHHBI

Paznen 1. OObIKHOBeHHbIe HM(pQepeHIHATbHbIC YPAaBHECHHS. YPAaBHEHHA C
pasjensiloluMucs nepeMeHHbIMHM. lloHATHe 00 OOBIKHOBEHHBIX JU(depeHINaTbHBIX
ypaBHeHMsX. OOmuit Bun nuddepeHuuanbHelx ypaBHeHui. 3agaya Komm. Teopema Komm.
OO6mue, dyacTHele U ocoOble pemeHus. [loHATHE W aNrOpUTM pelIeHHs YpaBHEHHH ¢
pasfeNAOIMMUCA ~ TIEPEMEHHBIMA.  YPABHEHHUS, [PUBOASAIIMECS K  YpPaBHEHMSIM €
pa3eNsIIoIUMHCS TIEPEMEHHBIMHU.

Paznen 2. Jluneiinble auddgepeHnnanbHble YpPaBHEHHMsl [epPBOro MOpPsiAKA.
OnHOpo/IHBIE U HEOAHOPOJHBIE JIMHEWHbIe U (depeHInalbHbIe YpaBHEHHS IEPBOro MOPsIKa.
MeTto/ibl perieHusi OJHOPOIHBIX U HEOJAHOPOJHBIX JIMHEHHBIX TU((EepeHINaTbHbIX YpaBHEHUN
[IEPBOTO NOpsAKa. YpaBHeHUE bepHyiuin.

Paznen 3. JInddepeHunaibHbie ypaBHeHHUsI NEPBOro MOPSiAKA, Hepa3peliéHHbIe
OTHOCUTEJbHO Npou3BOAHON. OOumii BuJ ypaBHeHHS. OCHOBHBIE MMOAXOMBI K PEIIECHUIO.
Merton BBeneHus napamerpa. Y pasHeHusa Kiepo u Jlarpanxa.

Paznen 4. JInddepeHunajbHbie YpaBHEHHMsl BBICHINX MOPSAKOB, NOIYyCKaIOIIHe
noHM:keHue nopsiaka. [lousatue o0 0OCHOBHBIX THNAX AU depeHINaTIbHbIX YPABHEHUH BBICIIETO
MOPsI/IKa, TOIYCKAIOIINX OHMKEHHE MOpsAaKa. MeTonbl pellieHns ypaBHEHUN.

Paznen 5. JIluneiinbie nuddepeHunaibHble ypaBHeHHs1 BTOPoOro nopsaka. CTpykrypa
obmero pemenuss JIOAY 2-ro mnopsanka. Ilonstue QyHaaMeHTaIbHOW CHUCTEMBI PEIICHUM.
Bponckuan u ero cpoiictBa. JIuHeliHble HeOTHOpOAHbIE AU depeHInaNbHble YpaBHEHUS C
nocTtossHHbIMU Kod(dduunentamu. Ctpykrypa obuiero pemenus JIHAY 2-ro nmopsaka. Merton
Jlarpanxa. Meron HeonpeaenEéHHbIX KOA(PPHUIIUEHTOB.



Paznen 6. Ilonsitue 0 HopMajbHON cucreMe AudPepeHINAIBHBIX YPAaBHEHUIA.
Ceenenue aud@epeHInanbHOr0 ypaBHEHMsI BBICIIETO IOpAJKa K HOPMalbHOW cHCTEMeE
muddepeHaIbHbBIX  YpaBHEHUH.  DJIEMEHTAapHBIE  METOAbl  MHTETPUPOBAHUS  CUCTEM
IupdepeHManbHbIX  ypaBHeHMH. JluHelHass cuctema aud@epeHIHaNbHbIX  YpaBHEHUI.
Pemenne  nmHeiHONW — cucteMbl UG (GEpPeHIUANBHBIX  yYpaBHEHWH € MOCTOSHHBIMU
koaddurmentamu. Meton Ditniepa.

Paznen 7. Kuaaccupukamusi auddepeHIHaTbHBIX YPaBHEHHMH ¢ YacTHBIMH
NPpoOU3BOAHBIMH. JInHElHbIC U KBa3WINHEHHBIE AU PepeHrnaIbHble ypaBHEHUS C YaCTHBIMU
IPOU3BOJHBIMU BTOpPOro nopsizika. [IpuBenenne k kKaHoHMYECKOH dopme.

Paszgen 8. YpaBHenus runep0ojim4eckoro tuna. [TocraHoBka OCHOBHBIX 3aj1a4. 3ajaya
Komu myist BonmHoBoro ypaBHeHnusi. CMmemianHasi 3aiada. [loHATHEe KOPPEKTHOCTH MOCTAHOBKU
3a/lay ypaBHEHUI MaTeMaTH4ecKoi (PU3UKH.

Pazgen 9. YpaBHenusi mnapaGosmueckoro tuma. I[locTaHOBKa OCHOBHBIX 3ajiad.
EnuncrBennocts pemenust 3amaun Komm. Ilonsitue 00 MHTErpanbHBIX TpeoOpa3oBaHUSIX
®ypoe. Pemenue 3agaun Komm 1151 0AHOMEPHOTO YpaBHEHUS TEIUIONPOBOAHOCTH.

Paznen 10. YpaBHeHHsi JLUIMITHYeCKOro Tuma. [locTaHOBKa OCHOBHBIX 3ajad.

["apmoHnyeckue pyHKIHUU Ha MIJIOCKOCTH, UX OCHOBHBIE CBOWCTBA. Pemenue 3amaun upuxie
i kpyra merogoM Oypse. Gopmyna [lyaccona.

4, TeMaTH4YeCKMIl MJIaH

Bceer DopMBI 3aHATUI
Tewmer Y Jlex- | Ilpaktnu | Camocr.
49aco | uu . 3aHs- pabota
B THS
1. OObikHOBeHHBIE JU(depeHlnaIbHble YpaBHEHUS 16 4 4 4
IIEPBOI0 MOPSJKA.
2. JluddepeHunanbHble ypaBHEHHUsS IMEPBOrO MOPSIKA, 6 2 2 5
HEPa3pelIEHHbIE OTHOCUTEIBHO ITPOU3BOIHOMN
3. OObikHOBeHHBIE UG depeHInaTbHbIe  YPaBHEHUS 8 9 5 4
BBICILIETO NOPSJKA, TONYCKAOIINE MOHMKEHUE TIOPSAKa.
4. Jlunelinple nudQepeHuanbHbIe YpaBHEHUS BTOPOIO 18 6 4 8
HOPSJIKA.
S. Hopwmainbnsie CHUCTEMBI g depeHIHaTbHBIX 8 9 2 4
YPaBHEHHUH.
6. Cucremsbl TUHEHHBIX U (EepeHIIMATBHBIX YpaBHEHUH. 14 4 4 6
7. Knaccudpukanus muddepeHIualbHbIX ypaBHEHHH ¢
YaCTHBIMHA MPOU3BOIHBIMH. JIuneiinpie 14 4 4 6
muddepeHMaIbHble  YpaBHEHUS ~ 2-TO  TOpsjaKa.
[IpuBenenre kK KAHOHUYECKOM (hopme.
8. VYpaBHeHus runepbonudeckoro tuma. [locraHoBka
OCHOBHBIX 3ama4. 3amadya Komwm g ypaBHEHUs 8 5 2 4
koneOanuii.  CyliecTBOBaHME U €IUHCTBEHHOCTh
pemenus. CMmenanHas 3ajaya.
9. VYpaBueHus mnapabosnnueckoro Ttuna. [locraHoBka
OCHOBHBIX 3amay. Pemenne 3amaun Komm g 8 2 2 4
0JIHOMEPHOTI'0 YpaBHEHUS TEIUIONPOBOAHOCTH.




10. VYpaBHeHus syumunTudeckoro Tuma.  IloctaHoBka
OCHOBHBIX 3amad. YpaBHenus Jlammaca u Ilyaccona. 8 2 2 4
["apmoHnUeckue QyHKIIUN U UX OCHOBHBIE CBOICTBA.

11. 3apawa [Hupuxiyie. Teopembl €IUHCTBEHHOCTH U

YCTOHYMBOCTH. MeToa pa3feeHus] TNEePeMEHHBIX IS 8 2 2 4
3anaun upuxie B cinyyae kpyra. @opmyina Ilyaccona.

12. KonTpospHas paborta 5 2 3

Oxk3ameH | 27 27

Bcero 3a cemectp | 144 32 32 80

5. Buabl 00pa3oBaresibHOM 1eATeJILHOCTH

Jlexkuun
Jlekuuu 1-2. «O0bikHOBeHHBbIE TH(epeHIINATbHbIE YPABHEHUSI IEPBOT0 MOPAIKAN:
noHstTue AUPPEpPEeHIUATbHOTO  ypaBHEHUS; TOPSAAOK W pelieHre  OOBIKHOBEHHOTO
QG pepeHaIbHOT0 ypaBHEHUS; 3a/1a4H, MPUBOASIINE K TU(PEpeHINATbHBIM yPaBHEHHUSM;
3agaua Komm u Teopema Kommum (0 cyliecTBOBaHMM M €IWHCTBEHHOCTH pEIICHUsS) IS
YpaBHEHHSI; MOHATHUS OOIIETO, YaCTHOTO M 0c000TO pemeHui audQepeHnnanbHOro ypaBHEHMS;

reOMETPUYECKOE MCTOJIKOBaHHE AU(PPEepEeHIINATBHOTO YPAaBHEHUS dlz f(x,y) W €ro pereHuii,
dx

muddepeHraibHOe YpaBHEHUE IE€pPBOrO IOpsiIKa B CUMMETPUUHOW (opMme; JIMHEHHbIe
g depeHraIbHbpIe ypaBHEHHS TIEpBOTo Nopsiika; ypaBHeHue bepnymm; nuddepenunanpabie
YpaBHEHMsI [EpPBOrO IMOpSAAKAa C pa3fesAOLUMHUCA IEepeMEHHbIMU; AudQepeHnnaIbHoe
yYpaBHEHUE IEPBOTrO MOPsAKA, OJHOPOAHOE OTHOCUTEIBHO X M Y; YpaBHEHHS B IIOJIHBIX
muddepeHnmanax.

Jlekuus 3. «/Iu¢depeHnuanbHble ypaBHeHUs! NMePBOro NMOpsiAka, HepaspemEHHbIe
OTHOCHTEJIbHO NPOM3BOAHOI»: METOJbl WHTErpUpoBaHUs AUDQepeHInanbHbIX ypaBHEHUN
suta F(X,y,y')=0; ypaBmenus Jlarpamwka u Kiepo; cocraBnenue muddepeHIranbHOro

yYpaBHEHMsI IEPBOTO MOPSA/IKA 110 ero 00LIeMy UHTETpaiy.

Jlekuus 4. «O0bikHOBeHHbIe AU depeHIHATIbHbIE YPABHEHHS BbICLIEr0 MOPSIKA,
AONYyCKaIOIHe MOHWKeHHe mopsinka». 3agada Komm wu  Tteopema Komm  mis
T depeHIIMaNbHBIX YPAaBHEHUM BBICILIETO MOPSAKA; MOHSATUS OOIIEro M YacTHOIO pelIeHUi
T epeHIMaIbHOr0 YpaBHEHHs BBICIIET0 MOpsAKa; HEKOTOpble Kiacchl TudepeHnaTbHbIX
YPaBHEHUI BBICHIMX MOPSAKOB, JOMYCKAIOIIKNE TIOHWKEHNE ITOPSAKA.

Jlekuun 5-7. «JInneiinble auddepeHuHATbHbIE YPABHEHUS! BTOPOI0 MOPSAIKA»:
MOHATHE JMHEHHOro Mud¢epeHnaIbHOro ypaBHEHHUs] BTOpOro nopsjaka; teopema Komm ans
JUHEWHBIX YpaBHEHHH BTOPOTO MOPSJIKA; MOCTPOCHHE OOIIEro peuleHus Uil JIMHEHHBIX
OIHOPOJHBIX ~ YpaBHEHUH; CTpPyKTypa OOIIEro pelieHuss JIMHEWHbIX HEOJHOPOIHBIX
T QepeHMaIbHbBIX YPAaBHEHUH; OTHICKAHHE YaCTHOIO pELICHHS JIHMHEWHOro ypaBHEHMS
METOJIOM BapHallMM TMPOU3BOJIBHBIX IIOCTOSHHBIX; JIMHEHHBIE OJHOPOJHBIE YPABHEHUS C
MOCTOSIHHBIMU KO3 (UIIMEHTaMH; JIMHEIHbIE HEOAHOPOAHbIE YPAaBHEHHUS C MOCTOSHHBIMU
K03 uUIIMEeHTaMH; METO/ HEOIPEIEIEHHBIX KOA(PPUITUEHTOB.

Jlekuus 8. «HopmanbHbie cuctembl 1 ¢epeHINATBHBIX YPABHEHHMI». HOPMaJIbHAS
cucreMa auddepeHnnanbHbIX ypaBHeHUH; 3anada Komm u Teopema Ko o cymecTBoBaHun 1
€IMHCTBEHHOCTH peIleHHs; CBeleHHe Iu(QepeHINaIbHbIX YpaBHEHUH N-TO Mopsaka K
HOpMalbHOH  cucteme  auddepeHIHaTbHbIX  ypaBHEHUM;  DJJIEMEHTapHble  METOMAbI
UHTETPUPOBAHUS cucTeM AU(QepeHIInanbHbIX YpaBHEHUH.

Jlekuuu 9-10. «Cucrembl JuHeHHBIX TH(Q(epeHIHATBHBIX YPABHEHUH»: CHCTEMBI
JMHEWHBIX OJHOPOIHBIX AU depeHInanbHbIX YpaBHEHUH EpBOTo nopsaka; GpyHrameHTaIbHas
cUCTeMa pelIeHUH; CTPyKTypa OOIIEro peleHUs CUCTEMbl JIMHEMHBIX HEOJHOPOAHBIX




muddepeHIaIbHbBIX ypaBHEHU); MeTon Jlarpanka; cucTeMbl JTUHEWHBIX Tu(hepeHInaTIbHbIX
ypaBHEHUI MEPBOTO MOPSAIKA C TOCTOSIHHBIMU K03 (dULIMEHTaMHU.

Jlekuuu 11-12. «Knaccupukanus auddepeHuHalIbHbIX YPaBHEHHIl ¢ YaCTHBIMH
npou3BoAHbIMU. JIuHeliHbie U depeHunaIbLHbIE YpaBHeHUs 2-T0 nopsiaka. [IpuBenenue
K KaHOHU4YeCKoil (Qopme»: oOmas knaccuduranus auddepeHIuanbHbIX ypaBHEHUH C
YaCTHBIMU IPOU3BOJHBIMU; KiIacCU(UKALUS JTUHEHHBIX AU(QepeHInanbHbIX ypaBHEHUI 2-TO
HOps/IKa; IPUBEIEHUE K KAaHOHUYECKOH opMe TMHEHHBIX AuddHepeHInabHBIX YPaBHEHUH 2-T0
nopsaka ¢ 2-Ms  TIEepeMEHHBIMM; ciydail  rumepOojiudeckoro, mapaboJM4YecKoro U
ITMNTUYECKOIO ypaBHEHUM.

Jlekunu 13. «YpaBHeHusi runep0ondeckoro tumna. llocranoBka 0CHOBHBIX 3a1a4».
nocraHoBka 3azaun Komm, rpaHuyHON 3aJaud M CMELIAHHOW 3ajaud Il TUIEpOOIMYECKOro
ypaBHeHus; BbIBoA (hopmyiibl [lanamOepa; pelienre 3a1auu il KOHEYHOW CTPYHBI.

Jleknus 14. «YpaBHeHus napadoindeckoro tuna. IlocranoBka 0CHOBHBIX 3aJa9».
nocraHoBka 3agaud  Komm, rpaHuyHOW 3aJaud M CMELIAHHOM 3ajadd Uil  YpaBHEHHUS
napaboJIMYECKOr0 TUIA; YPAaBHEHHME TEIJIONPOBOJHOCTH; €JUHCTBEHHOCTh PELIEHUS 3ajauu
Komm; unTerpanbueie npeobpazoBanusi dypwe; pemienue 3agaund Komum mist oHOMEpHOTO
YpaBHEHMSI TETIONPOBOJIHOCTH.

Jleknus 15. «YpaBHeHus sauntudeckoro tuna. IlocranoBka 0CHOBHBIX 3a1ay.
Ypasuenus Jlaniaca u Ilyaccona. 'apmonnyeckue GyHKIMH M UX OCHOBHbIE CBOHCTBA»:
¢du3nueckue mporecchl, onucbiBaeMble ypaBHeHusmMu Ilyaccona u Jlamnaca; mocraHoBKa 3ajauu
Jupuxie; rapMoHnYecKre QYHKIH 2-X IEPEMEHHBIX, UX CBSI3b C AHAJTUTUIECKUMHU U OCHOBHBIC

CBOMCTBA.

Jlekuun 16. «3apnaya Jlupuxise. Teopembl €IMHCTBEHHOCTH W YCTOHYMBOCTH.
Meton pa3gejieHusi nmepeMeHHbIX A 3agaud /lupuxsie B ciay4dae Kpyra». IIOCTaHOBKa
3a1aun [{upuxie; 10Kka3areabCTBO €AMHCTBEHHOCTH M YCTOMYMBOCTH pelleHus 3anadun upuxie;
BBIBOJ| omeparopa Jlarulaca B LWIMHIPUYECKOM cucteMe KoopauHar; Meron Dypese mis
KpyroBbIx obnacreit; uHTerpan Ilyaccona.

IIpakTHyeckue 3aHATHSA
[1naHel ¥ cofepKaHUe MPAKTUUECKHUX 3aHIATHI U3II0KEHO B yueOHOM mocoouw [12].

CamocrosiTeibHas padora
3amaHus Ui CAMOCTOSITENIbHONW PaOOThI PUBOAATCS B IJIAHAX MPAKTHUECKUX 3aHATHH,
M3JI0)KEHHBIX B yueOHOM mocobuu [12].

6. Kpurepun oneHMBaHHUsA pe3yJbTATOB OCBOCHUS TMCHUIIMHBI (MO1YJI51)

6.1. OneHo4HbIe CPeACTBA U KPUTEPHHU OLCHUBAHMS VIS TeKyLlel aTTecTalluu

TeKymaﬂ arTeCTanusd OCYHICCTBIIACTCA HA KaXAOM IMPAKTUYCCKOM 3aHATHHU B ITPOLICCCE
(GpOHTANTBHOTO OMPOCa, BHITIOTHEHUS 3aJaHUi ISl ayAUTOPHON pabOTHI, B MPOIEcCce MPOBEPKU
JIOMAITHEH caMOCTOSATEILHON paOOTHI.

[IpoBeneHnE TEKYIIEro KOHTPOJISA OCYIIECTBIISIETCS TAKXKE IOCPEACTBOM IIPOBENCHUS
ayJIUTOPHBIX KOHTPOJIbHBIX Pa0OT U pa3HOYPOBHEBBIX CAMOCTOSITENIbHBIX PaboT.

OuneHo4HBIE CPeICTBA
I. KoHTpo/ibHBIE BONpPOCHI /Jsl TPOBEPKH TeOpeTHYeCKOW TMOATOTOBKH K
NMPAKTUYECKOMY 3aHATHIO.
[TepedyeHnr BOMPOCOB MPUBOAMUTCS B TUTAHAX MPAKTUYECKUX 3aHITHH.
1. 3agaHus 11 caMOCTOATENbHOM PadoThI.
[lepedeHp MpakTHUECKUX 3aJlaHUN JJII CAMOCTOSTEIbHONW paOOThl MPUBOJIUTCSA B TUIAHAX



MIPaKTUYECKUX 3aHITHUM.

I11. KoHTpoJsbHbIE padoThl MO0 IMCHHUILIHHE,

[TpoBeneHne TEKYIIErO0 KOHTPOJI OCYLIECTBIISIETCSI TaKXKE IOCPEIACTBOM IPOBEACHMUS
ayIUTOPHOM MHUCHbMEHHOW KOHTPOJIBHOUN pabOTHI.

O0pasel KOHTPOIBLHOU PabOThI

1. SBnstercs nmu QyHKIUS Y = X 242 pemenreM auddepeHnnanbHOr0 ypaBHEHHUS
209'= x(y'">+4)?

2. Peumre nuddepennuansHoe ypaBHeHne ) = )&;)/2 +2xy .

3. Haiizue ob1wee 1 ocobble pemenns ypasrenus ¥~ (y'—1) = (2—y")’.

4. Haiigute wactHoe pemeHne aubdepeHumansHoro ypasmennms YY'+y'?Z=Yy",
"

=0,

x=0

YIOBIIETBOPSIONIEE HAYAIBHBIM YCIOBUAM: y‘x:O =—1, y

5. Pemmmre 3amauy Komm: y''+2y'-3y =e”, y(0)=1, y'(0)=0.

gy =3y +4z,

. dx

6. Haiinure obmiee penieHne CUCTeMbl dz
—=-2y—-1.

dx

7. IlpuBenuTe kK KaHOHMYECKOU (popme auddepeHnranbHoe ypaBHEHHE C TOCTOSIHHBIMU

o%u o’u _o%u _au
koo duirentamun d—— + 2a +da_——-C_—-+U= 0.
OX oxoy oy oy

8. 3akpelUicHHas Ha KOHI@X CTPyHa OTTSHYTa B Touke X =X, Ha Benmumny H .

Cuuras l'IpO(I)I/IJ'IB CTPYHBI CJICBA MW CIIpaBa OT TOYKH XO HHHeﬁHBIM, HaWTH KoJieOaHUs

CTPYHBbI, BBI3BAHHBIC TAKUM HAaYaJIbHBIM OTKJIOHCHHEM. Hauanpuas CKOPOCThb paBHA HYIIIO.

Kpurepuu onieHuBaHusI KOHTPOJIBHON pabOThI
1. Hopwms! onienuBanus paboThl

Nen/m | CrpykTypHas 4acTh KOHTPOJIBHON pabOTHI KonnuectBo 6ayios (*)
1 [IpaBuiibHO peau30BaH KaXIblii METO. 1 6amn
pereHus

(*) Bo3moxHa rpaganus B 0,25 Ganna.
2. lllxama orieHHMBaHUS PaOOTHI:

n/m Ornenka KomauuecrBo 6a1noB
1 | OranusO 7-8
2 | Xoporo 4,75-6,75
3 | YoBieTBopuTEIHHO 2,75-4,5
4 | HeynoBIeTBOpPUTENBHO MeHee 2,75




6.2. OneHo4HbIe cpeACTBA 1 KPUTEPHUH OLICHUBAHMS JJIS1 IPOMEKYTOYHOM
aTTecTaluu

[IpomexyTouHas arrecTanusi OCYLIECTBIISIETCS MTOCPEICTBOM MPOBEACHUS K3aMEHA B O
ceMecTpe.

Bonpocek! 1J11 NOATOTOBKM K 3K3aMeHY U 00pa3ibl IK3aMeHAIIMOHHBIX 3a/1aHM.
Bompockhl k bx3aMeny

1. Tlonsarue muddepeHInaIbHOr0 ypaBHEHH U ero mopsaka. OnpenencHne pemeHus
0OBIKHOBEHHOTO TU(PHEpeHITHATBHOTO YPaBHEHHUS.

2. 3amava Komm it 0ObIKHOBEHHOTO JU((HEepeHIIMalIbHOTO YpaBHEHUs 1-TO MOpsIKa.
Teopema Komn.

3. Omnpenenenne o6mero pemenusi (obmero wuHTErpana) audQepeHInanbHOro
ypasuenus Y'= f (X, Y). Ionstue ocoboro peurenns auddepeHInaTbHOr0 ypaBHEHHS.

4. Jluneiinsie quddepeHIranbHble ypaBHEeHUs -0 mopsiika.
5. Ypasuenue bepnyu.
6. Teomerpuueckoe uctonkoBanue nudpdepenuuansoro ypasuenus Y'= f(X,y) u

€ro penIeHu.
7. Mertoxa u30KIMH penrenus qudpdepeHInaIbHbIX ypaBHeHHH Bua Y'= f (X, y) .

8. VYpaBHeHnus B nonHbIx uddepeHuanax.

9. JuddepeHunanbHble  ypaBHEHHsS  MEpPBOrOo  MOPsAKA C  Pa3AesIFOIUMUCS
HEPEMEHHBIMH.

10. Jluddepennuansroe ypasuerne Y'= f(X,Y), onHoponHoe otHOCHTENBHO X 1 Y.

11. Juddepenunanpuple ypaBHeHUs] 1-ro mopsiaka, HE pa3pelIeHHble OTHOCUTEIIBHO
IIPOU3BOJHOM.

12. CocraBnenue nu¢p@depeHIualIbHOr0 ypaBHEHUS 1-ro mopsaka Mo ero oOmeMy
UHTErpaiy.

13. 3agaua Komm u Teopema Komm (6e3 nokaszarenbcTBa) A YpaBHEHHUH BBICIIETO
HOpsAIKA.

14. TlonsTUs 00IIEro M YacTHOrO peueHui auddepeHInaTbHbIX YPABHEHUHM BBICILIETO
MOpsAJIKA.

15. Pemenue ypaBHEHHI BBICIINX TOPSIKOB BUAA y(”) = f(x).

16. VYpaBHEeHHs BBICIIETO MOPS/KA, SBHO HE COJIEpIKAIIe He3aBUCUMON EPEMEHHOM.

17. VYpaBHeHUs BBICIIETO MOPSAIKA, SBHO HE COJAepKAlUe HCKOMON (YHKIIUH.

18. IlonsTue nunelHoro MUddepeHnnanbHOro ypaBHEHHs BBICIIETO nopsaka. Teopema
Komm nms nuHelHbIX 1uddepeHuanbHbIX ypaBHEHHH 2-T0 mopsiaka.

19. OpmHOponHBIE NTUHEWHBIE ypaBHEHUs 2-TO mopsaka. DyHTamMeHTanbHas CHCTeEMa
pELIeHM.

20. TlocTpoeHue 00IIero peneHus: OJHOPOIHBIX JIMHEHHBIX YPaBHEHUH 2-TO MOPSIKa.

21. HeopmHoponmHble JWHEHHBIE IU(QepeHInaTbHbIe YpaBHEHHs 2-TO  TOpPSIKa.
CrpykTypa 0011ero pemeHus.

22. OTbICKaHME YaCTHOTO pELICHUS HEOJHOPOIHOIO JIMHEHHOTrO YpaBHEHUS 2-TO
NOpsIIKa METOJIOM BapUaliy MPOU3BOJIBHBIX TOCTOSHHBIX.



23. UuterpupoBanue UHEHHBIX TU(PEPEHIMAIBHBIX YpPaBHCHUA TPU TTOMOIIH
CTEIIEHHBIX PAIOB.

24. OpHoponHbIe  JIMHEHHBIE  ypaBHEHUS 2-TO  TOpsAKa €  TOCTOSHHBIMH
kodpPuumentamu. Xapakrepucruieckoe ypasuenue. [locrpoenue obiero pemeHusi.

25. JluHeiiHble HEOAHOPOJIHBIC YpPaBHEHHsS 2-TO TOpSAKa C  TOCTOSHHBIMHU
kodpduuuentamu. OTbICKaHME OOLIET0 pEIIeHUs METOJO0M BapuallM I[POU3BOJIBHBIX
HOCTOSIHHBIX.

26. Pemenne ypauenus V''+py'+qy =exp(ax)- P, (x) meromoM HeompeaeneHHBIX
KO3 (UIIUEHTOB.

27. Pewenne ypasmenms '+ py+qy'=exp(ax)-[4 (x)-coshx+ B, (x)-sinbx]
METO/I0M HEONpeAEIeHHbIX K03 PULIneHTOoB.

28. llpumenenune JuHEHHBIX UG GEPEHINATBHBIX  YPaBHEHHH K  U3YYCHHIO
Kosie0aTebHBIX qBUXeHHH. CBOOOIHBIC KOJICOAHNUS U SBJICHHE PE30HAHCA.

29. HopwmanbHas cucrema auddepeHnnanbHbIX ypaBHeHnd. 3agada Komm u Teopema o
CYILLECTBOBAaHUM U €JUHCTBEHHOCTH PEIICHHUS.

30. Caexnenue nuddepeHInaNBHBIX YPaBHEHUH N-TO MOpsAIKa K HOPMaJIbHOU cHCTEMe
YpPaBHEHUU.

31. Cucremsl nuHelHbIX AuddepeHnnanbHbIX ypaBHeHUH 1-ro nopsaka. CTpykrypa
0011ero penieHusl.

32.  MarpuuHblii METOJI PEIICHHUS CHCTEM JIMHEHHBIX YpaBHEHUH 1-To mopsaka.

33. PemeHne OTHOPOIHBIX CHCTEM JMHEHHBIX Au(depeHnnanbHbIX ypaBHEHHH C
MOCTOSTHHBIMU KO3 (UILIMEHTaMH1 METO/I0M Diiiepa.

34. uddepeHnmanbHOoe ypaBHEHHWE C YACTHBIMHU IPOHW3BOJHBIMH W TIOHATHE O €ro
00IIeM pelIeHUN.

35. KBasunuHeliHble (JIMHEWHbIE) ypaBHEHUs 2-TO MOpsSAKa C JBYMs HE3aBUCHUMBIMHU
NEPEMEHHBIMU U UX KIaCCU(PHUKAIIHSL.

36. IlpuBesneHue Kk KaHOHUYECKOH (Gopme JMHEHHBIX IU((depeHIaTbHbIX YpaBHEHHUH
B YAaCTHBIX [TPOU3BOIHBIX BTOPOTO MOPSAIKA C IBYMsI IEPEMEHHBIMH.

37. OcHOBHBIC ypaBHEHHUS MareMaTH4eckod ¢u3uku. [loHATHE O HAYANBHBIX U
KpaeBbIX yCIOBHSIX.

38. TumepOonuueckuwe ypaBHEHHUS. 3ajada O CBOOOJHBIX KOJCOAHUSX KOHEYHOMN
CTpYHBI U ee penieHrue Mmeto oM dypee.

39. 3amaum Komm [uis 0HOPOJHOTO BOJHOBOTO YpaBHEHHs Ha HPSAMOW M METOX e
peleHusl.

40. TloHsATHE KOPPEKTHOCTH IMOCTAHOBKH 3a/1a4 ypaBHEHUN MaTeMaTHUECKON (PU3HKH.

41. HurerpanbHble mpeodpasoBanus Oypee.

42. TlapaGomuyeckne ypaBHeHHs. Pemenwe 3amaun  Komwm [Uisi  OJHOMEPHOTO
ypaBHeHus TernonpoBogHoctu. Popmyna Ilyaccona.

43. VYpaBHEHHs JUTUNTAYECKOTO THIA. [[0oCTAaHOBKM OCHOBHBIX 3a/1a4.

44. TapmoHuveckue (pyHKUIMHU Ha MIIOCKOCTH U X CBOMCTBA.

45. 3apmava [Jlupuxyie ans rapMoHMUYecKHMX (YHKIMHA ABYX MepeMeHHbIX. Teopema
€AMHCTBEHHOCTH U YCTONYMBOCTH.

46. Pemenme 3amaun Jlupuxie Ui KPYroBbIX OOJIaCTe METOIOM pa3JiesieHus
IIEPEMEHHBIX.



O0pasell IK3aMEHAILMOHHOTO 3aIaHUs

1. 3amaua Komwm anst 0OOBIKHOBEHHOTO AU PEPEHIIMATBHOTO ypaBHEHUS 1-TO TopsiKa.
Teopema Korn.

2. Pemenue 3agaun Kommm 1y1st oAHOMEPHOTO ypaBHEHUS TEIUIONPOBOAHOCTH. Dopmyna
Ilyaccona.

3. Pemmre muddepenumansuoe ypasuenne Y +4y +4y = Inx.

4. Pemmute cucremy nuddepeHIuaabHbIX YpaBHECHUN:

dx_ —X+Yy+2z,
dt
dy
& X—Yy+12,
dz_ X+y-—2z
dt
5. Buyrpu kpyra O0<r<p mnalizutre rapmonnueckyro dynxmmo U(r, ),
IIPUHUMAIOIIYIO Ha IpaHULE I JTAHHOT' O Kpyra 3HAYCHUS:

ul =2sinp+sin2p, —z<p<x.

KpuTepnu olieHHBaHKs OTBETA HA YK3aMCHE

1. Hopw™e! orieHnBanus oTBeTa
Neni/m CtpyKTypHas yacTh Ounera KonnuaectBo 6annos
1 IIpaBHUIIBHBIN OTBET HA BOIIPOC 1 Gamn
(*) Bo3moxkna rpaganus B 0,25, 0,5 u 0,75 6anna.
2. [[Ixana orenuBaHust pabOTHI:
n/m OueHka KomnnuaectBo 6annos
1 | Otanuno 4,75-5
2 | Xoporio 3,75-4,5
3 | Y10BIETBOPUTEIHHO 3-3,5
4 | HeynoBneTBOpUTEIBHO MeHee 3
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¢uzuku. — M.: MI'TY um. H.O.baymana, 1996.

30. Muxnun C.I". Kypc matemaruueckoil pusuxu. — C.-I16.: JIans, 2009.

31. llemposckuii U.I'. Jlekunn 00 ypaBHEHHSX C YaCTHBIMHU Mpou3BoaAHbIMU. — M.: YPCC,
2005.

32. Pacynos K.M. YpaBuenus matemarndeckoit ¢pusuku. — Cmonenck: Cmonl'y, 2008.

33. Aeowxos B.U., [lyooeckuu II.b., I[llymses B.Il. Meronpl peuieHus 3aaa4y
mareMaTrueckoi pusuku. — M.: DU3MATIINUT, 2002.

34. I'onockoxos /[.I1. YpaBHeHus MareMaTHueckoi ¢u3uku. Pemenue 3amgau B cucteme
Maple. — C.-T16.: [Turep, 2004.

35. CoopHuK 3a1a4 o Matematuke. Yacts V. YpaBHeHHs MaTeMaTuyeckon Gpus3uku / noo
peo. A.JI. Mviwkuca u B.b. Munacana. — M.: YPCC, 2002.

36. Tuxonos A.H., Camapckuui A.A. YpaBHeHus: MmareMaTrueckoi pusuxu. U3n. 4-e, ucrp.

— M.: Hayka, 1972.

7.3. IlepeueHb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIMOHHOU ceTH « AHTEepHET»

e (Cucrema IUCTaHIIMOHHOrO 00y4deHHs CMOJIEHCKOTO TOCyAapCTBEHHOIO YHHBEPCHUTETA
http://moodle.smolgu.ru

DnekTpoHHO-0MOIMoTeuHas cuctema yHuBepcuteta http://biblioteka.smolgu.ru

HanmoHanbHbIi OTKPHITEIN YHHBEpcUTeT http://www.intuit.ru

OOpazoBarenbHBI MaTeMaTHUecKuid caidT http://exponenta.ru

OOmmepoccuiickuii MaTemMaTinueckuii mopran http://www.mathnet.ru

8. MarepuaibHoO-TeXHHUYECKOe o0ecneyeHue

[Ipu ocymecTBieHnH 00pa30BaTEIFHOTO TpOIEcca IO AUCIUIUIMHE HWCIOIb3YeTCs
UHTEpAKTHBHAs JIOCKa; MPOEKTOP; DJEKTpOHHas Oubimoreka Kadeapel, coaepxaras
DIIEKTPOHHBIE YYEOHWKH WM 33aJauHUKd 10 JudQepeHnnanbHbIM ypaBHEHUSIM U ypaBHEHUSIM
MareMaTu4eckod  (U3MKM;  CHCTeMa  KOMIBIOTEpHOW  Maremaruku  Mathematica.
OcymectBisiercs nouck uHpopmanuu B WWW-nipoctpanctse; pabora ¢ Web-ctpanunamu u
pecypcamu cetu IHTEepHET.

Jlnst ocymiecTBiICHUsT 00pa30BaTeIbHOTO Ipolecca 10 TUCIHILIMHE B YHUBEPCHTETE
UMeeTcsl ClleAylonas HeoOXoAuMass HWHCTpyMEHTaldbHas Oa3a: ydeOHbIe ayIuTOpUu s
IPOBE/ICHUS MPAKTUUECKUX 3aHATUI; KOMIIBIOTEPHBIA Kiacc, 000pyAOBaHHBIN EPCOHAIBHBIMU
OBM ¢ HE0OXOOMMBIM MaTeMaTHYECKUM CO(PTOM U BBIXOJOM B MHTEpHET Uil NMPOBEICHUS
NPAaKTUYECKUX 3aHATHUH; KaOMHEThI, 000pYJOBAHHBIE MPOEKTOPAMHU U IEKTPOHHBIMU JJOCKaMHU


http://moodle.smolgu.ru/
http://biblioteka.smolgu.ru/
http://www.intuit.ru/
http://exponenta.ru/
http://www.mathnet.ru/

JUISL IPOBEICHUS JICKIIMOHHBIX 3aHATHH. MIMeeTcs kaOuHEeT KCepOKOUpPOBaHUS U KadeapanbHbIi
NPUHTEP Ul IOATOTOBKM MHIMBHAYaJbHBIX IMIAKTUYECKUX KapTOYEK, KOHTPOJIBHBIX U
HK3aMEHALMOHHBIX MaTEPUAJIOB.

9. IlporpaMmHoOe obecnieyeHue

Jns  ocymectBieHus 00pa30BaTeNbHOTO TMpoIecca IO JUCHHUILIMHE HCIIONB3YeTCs
WHpOopMalmOHHO-BBIYHCIIUTENBHBINA HEHTP (hu3nKo-MaTeMarndeckoro dakynprera ([lonoxenue
o Llentpe yrBepxaeno npukaszom pekropa Ne01-66 ot 28.09.2015 r.).

[lpu ocymecTBieHnn 00pa30BaTEILHOrO MpoIlecca IO AUCHUILUIMHE HCHOIb3YHOTCS
UH(POPMALIMOHHBIE TEXHOJIOTUU OOpa0OTKM IAHHBIX C MOMOIIBIO MPHUKJIAAHBIX MPOrPAMMHBIX
npoaykToB Microsoft Excel, Microsoft PowerPoint. OcyiectisieTcss MOMCK HH(GOPMALUU B
WWW-npoctpanctse; pabora ¢ Web-cTpaHuiamu 1 COMalbHBIMU pecypcamu cetu HTepHeT,
a TaK)Ke MCIOJIb3YIOTCS PA3JIMYHBIE CUCTEMbI KOMITBIOTEPHOW MaTEMaTHKH.



