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MecTo IMCHUILIMHBI B CTPYKTYpPe 00pa3oBaTe/ibHOM MPOrpaMMbl

Hucnumnuna «/{uddepennuanbubie ypaBHEHUS» OTHOCUTCS K Juciuruimaam (MoyIisim)
1o BeiOopy 2 (IB-2) uactu, popMupyeMoii yuacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHH, biioka
1. JIncuumummapl (MOAY/M) y4eOHOTO TUIaHa OCHOBHOM MpodecCHOHaIbHOM 00pa3oBaTeIbHON
IpOTpaMMBbl BhICIIETO 00pa30BaHUS — MPOrpaMMbl OakaitaBpuara 1o HalpaBICHUIO MOATOTOBKU
44.03.05 Tlemarornueckoe obpazoBaHHue (C ABYMs NMPOQPUISIMHU TOJATOTOBKH), HAMPABICHHOCTh
(mpouinp) obpasoBarenbHO TporpamMmel  «Matematuka. WMHpopmaruka», o4HON (HopMbI
00yJeHusI.

JucuuruiiHa onupaercs Ha pe3yiabTaTel  00y4deHHs, C(OPMHPOBAHHBIE B paMKax
TUCHUIUIMHBL ~ Marematuyeckuii — aHanu3, MareMaTH4ecKue  OCHOBBI  MH(OPMATHUKH
(MaTemaTnyeckuii aHamu3), MeToabl MaTeMaTHYeCKOi 00paObOTKH TaHHBIX.

Pe3ynbrarhl U3ydeHus NUCHUIUIMHEI SBISIOTCS HEOOXOIUMBIMH JJIsl U3YYSHHS JUCLIUTLIINH
Uucnennele MeTonsl, MeToanka oOOy4eHHsT MaTeMaTHKd, HeoOxoaumbl i Haywno-
UCCleoBaTenbckoil paboThl, [loAroToBkM K caade W chaue TrOCyAapCTBEHHOTO 93K3aMeHa,
BrImosTHEeHUIO 1 3alIUTE BBITYCKHON KBaTU(UKAIIMOHHON PaOOTEHI.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHss (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHHUILIAHE

Hesabto ocBoeHHs aucUIUTUHBI «/{nddepeHnmanbapie ypaBHEHUS» SIBISETCS MTOITOTOBKA
OakanaBpa K paboTe yuuTeleM MaTeMaTUKU U MH(POpMaTHKE B 00Ie00pa30BaTEeIbHON LIKOJIE,
3HAKOMCTBO OYAYIIEro y4uTelns ¢ anmaparoMm auddepeHnnanbHbIX yPaBHEHUH U €r0 POJIBIO B
ONHCAaHUM 3aKOHOB Hpupoabl. JlucuuiuiMHa mnpenHa3HadyeHa JaTh OYyIyUIMM — YYUTENIsIM
MpOPECCHOHANIBHYIO (TEOPETHUUECKYI0 M TPAKTUYECKYI0) TOATOTOBKY B OOJACTH TEOpUU H
METOAMKM  O0y4YeHuss  MaTeMaTuke W WHGPOpMATHKE Ha  pa3lMYHbIX  CTYIEHSX
0011100pa30BaTEeIbHON IITKOJIHI.

3agauvelli OCBOEHMS JTUCHMIUIMHBI  sBIsieTcsl  (OpMUpOBaHME CHUCTEMBbl 3HaHUA,
BKJIIOYAIOIMX  METOAbl  aHajiM3a W  PEIIeHUs  OCHOBHBIX THUIOB  OOBIKHOBEHHBIX
TuddepeHMaIbHbIX YpaBHEHHH TNepBOro MOpsSAKa W YpaBHEHUH BBICHIMX MOPSAKOB,
JOTYCKAIOIUX MOHMKEHUE TMOopsiaKa, cucrteM aud@epeHIualbHbIX YpaBHEHUH; pa3BUTHE
npefcTaBieHuit 00 OOBIKHOBEHHBIX JU(QepeHIMaTbHbIX YpaBHEHHMSIX Kak ammapare
MaTeMaTHUYeCKOTr0 MOIETMPOBAHNUS IETEPMUHUPOBAHHBIX IIPOIIECCOB; POPMUPOBAHUE U PA3BUTHE
KOMIIETEHIIMH OYyAyIIero yuuTenss MaTeMaTHKU B TEOPUU U NPAKTHKE PEIIEHUs] OCHOBHBIX THIIOB
mubdepeHIMaNbHBIX YpaBHEHUH, BOSHUKAIOUINX B PA3JIMYHBIX 00JIACTAX €CTECTBO3HAHUS.

B pesynbrate ocBOeHHs mporpammbl OakanaBpuaTa OOYyYaroIIMMCS IOJKEH OBIIAIETh
CIIEYIOIUMHU pe3yibTaTaMu o0yuyeHus no aucuuriinHe «Juddepennumanbubie ypaBHeHUs» (B
TaOJIMIIEe PE/ICTABIEHO COOTHECEHHE 00Pa30BaTENbHBIX PE3YJIbTATOB 00YUYEHHUS MO AUCIUILTHHE
C MHIMKATOPaMU JOCTIHIKCHUSI KOMIICTEHIINN):

Komnerennus u OO0pazoBarenbHbIe Pe3yIbTaThl AUCIUTIIHHBI
WHJUKATOPBI €€ (aTansl popmMHUpOBaHUS TUCHUTUIMHBI)
JOCTHUXXCHUS B 3HaeT yMeeT BjIajgeeT
JUCITUIUINHE
VYK-1. Cnocoben OP-2. Ymeer
OP-3. Bnaneer
OCYILIECTBIIATH TIOUCK, OCYIIECTBIISATh
. HaBbIKaMu pediekchu
kputnueckuit anam3 U | OP-1. 3naer MeToapl | MOMCK U aHATU3 S —
CHHTE3 HH(pOpMaIuy, KPUTHUYECKOTO HCTOYHUKOB Y
. COOCTBEHHOM 1
MIPUMEHSTh CUCTEMHBIN | aHAM3a U CUHTE3a uH(pOpMaILnU ¢ ayKoit
MOAXOJ AJIsl PEeIIEHUs MH(pOpMALIH. TOYKH 3pEHUS .
AAXOL T p (opman p MBICITATENTBHON
ITOCTABJIEHHBIX 3a/1a4 BPEMEHHBIX U
JEATEIbHOCTH.
IIPOCTPAHCTBEHHBIX




VYK-1.2. [Ipumensier YCIOBUM UX

norudeckue Gopmbl U BO3HUKHOBCHUSI.

MPOLEYPHhl, CIOCOOEH

K pediexcun no

MOBOJIy COOCTBEHHOM U

4y’>KON MBICIUTEILHON

JESITEIbHOCTH.
[TK-1. Cniocoben OP-4. 3naer poinb 1 OP-7. Ymeer OP-9. Bnageer
OCBauBaTh U MECTO MAaTEMaTUKH U | OCYLIECTBISTH OTOOp | AeHCTBHEM
UCII0JIb30BaTh ee UCTOpUH B o0Iel | y4eOHoro IIPOEKTUPOBAHUS
TEOPETUYECKHE KapTHHE HAY4YHOTO COZIEPYKaHUsSI AJIsl €10 | pa3IMuHbIX (GOpM
3HAHUS U 3HAHUS, peanm3anyu B yueOHBIX 3aHATHH,
MPaKTUYECKUE OP-5. 3naer pazmuunbx popmax | OP-10. Bnageer
YMCHWSI U HABBIKU B CTPYKTYpY, COCTaB ¥ | OOY4YCHUS B HaBBIKOM
peIMETHOM JIMTAKTUYECKHE COOTBETCTBUH C MPUMEHEHUS
obJyactu pu €IMHUIIBI COBPEMCHHBIMH Pa3IMYHBIX METOJIOB,
pelieHun CoZIepKaHuUs TpeOOBaHUSIMHU K MIPUEMOB U
poeCCHOHATBHBIX HIKOJIBHOTO Kypca 00pa30BaHUIO. TEXHOJIOTUH B
3a7ad4. MaTEMaTHKH. OP-8. Ymeer 00yueHUn
[IK-1.1. 3naer OP-6. 3naer OCYILIECTBIISITh MaTeMaTHKe.
CTPYKTYpPY, COCTaB H OCHOBHBIE IIPUEMBI | apTyMEHTUPOBAHHBIHA
TUIAKTUYECKUE Y METOJIbI pellieHust | BbIOOp Hanbosee
€IMHUIIBI npo0JsieM U 3a71a4 B | Lenecoo0pa3HbIX
MpeAMETHOM obnactu METO/IOB, CPE/ICTB U
obnactu MaTEeMAaTHKH. dbopM opranuzayu
(mpenos1aBaeMoro yueOHOro mporiecca,
peIMeTa). B COOTBETCTBHH C
IIK-1.2. Ymeer IUTAKTHYECKIMU
OCYIIECTBIISATH OTOOP 3a/1a4aMy |
yueOHOro YCIIOBHUSIMU
CoZIepXaHus JUIsl €r0 OpraHu3aIvu.
peanuzanuu B
pa3anuHbIX opMax
00y4eHus B
COOTBETCTBUHU C
TpeOOBaHUSIMU
dI'oC 00.
[TK-3. Ciocoben OP-11. 3naer OP-14 Ymeer OP-16. Bnaneer
(I)OpMI/IpOBaTB XapaKTEPUCTUKY OLCHUBATH HaBbIKaMH
Pa3BUBAIOIIIYIO JIHYHOCTHBIX, o0pa3oBaTebHbBIC OpraHMu3aluy 1 }
00pa3oBaTeNbHYIO IPE/IMETHBIX b PE3yIbTaTHI: TIPOBEICHUS 3aHATHI
cpeny s dbopmupyembie B C UCTIOJIb30BAaHUEM
TOCTHKEHUS METATpC/IMCTHBIX MPENo/1aBacMOM BO3MOXKHOCTEHN
JMYHOCTHBIX, PE3yILTATOB B npenMere 00pa3oBaTesbHOI
NPEIMETHBIX U KOHTCKCTE NOpeaIMETHBIC U cpenbl aJist
MeTarpeIMETHBIX 00yUeHHsI MeTarpeaAMETHBIC JIOCTYKEHUS
pe3ynbTaToB MATEMATHIKE; KOMIIETSHIINH, a 00pa3oBaTENbHBIX
o0y4deHus OP-12. 3uaer TaKxke PE3yabTATOB U
cpencTBamMu OCYILIECTBIISTh obecrnieyeHus

0COOEHHOCTH

MIPETNO0/1aBaCMbIX (coBMeCTHO ¢ Ka4yecTBa y4eOHO-
yueOHBIX IpeaMerop, | AHTCTPALIN TICUXOJIOTOM) BOCIIHTATEIILHOTO
[1K-3.1. Bnaneer Y4EOHBIX MOHHUTOPHHT




criocobaMu
WHTETpaIiu
y4eOHBIX TIPEIMETOB
JUTSL OpraHu3aluu
pa3BUBAIOIICH
yueOHOMH
JeATeTLHOCTH
(ucciegoBaTeIbCKOM,
MIPOEKTHOM,
IpyIIOBOM U JIp.).

MPEIMETOB JIIS
OpraHu3aIu
pa3HBIX CIIOCOOOB
yueOHOM
JeATEITLHOCTH.
OP-13. 3naer
BO3MOYKHOCTH
COLIMOKYJIBTYPHOU
Cpeibl U CIIOCOOBI
ee UCTIOIb30BAHUS
JUTSL PEIICHUS
00pa3zoBaTesIbHBIX
3ajau.

JIMYHOCTHBIX
XapaKTEPUCTHK.
OP-15 Ymeer
OpraHU30BbIBATh
y4eOHBII TPOIIeCC C
HCITOJIE30BAHHEM
BO3MOKHOCTEH
o0pa3zoBaTebHON
Cpembl ISl pa3BUTHS
MHTEpeca K IpeIMETy
B paMKax YpOUHOH U
BHEYPOYHOU
JIEATEIIHHOCTH.

Tporiecca CpeiCTBaMU
MAaTEMATHKH.

OP-17. Biazeer
croco0amMu pa3BUTHS
y o0ydJaronmxcs
IM03HABaTEILHOM
AKTHUBHOCTH,
CaMOCTOSTEIILHOCTH,
MHHIIMATHBEI,
TBOPUYECKUX
CIIOCOOHOCTEH,
crocobamMu
dhopMupoBaHHS
pea3anuu
MPOrpaMM pPa3BUTHS
YVHUBEPCATBHBIX
y4eOHBIX JICWCTBUI,
00pas3Ios u
IICHHOCTEH
COLIMAJIBHOTO
ITOBEICHUS.

u

2. O0beM IMCUMIVIMHBI B 32a49€THBIX €IMHUIAX C YKA3aHHEM KOJHYECTBA aKaJeMHUYeCKHX
4acoB, BbIICJCHHBIX HA KOHTAKTHYIO paldoTy 00y4amoImMxcs ¢ npemnoaasaresneM (1o
BU/IAaM Y4eOHBIX 3aHATHI) U HA CAMOCTOSAITEJIbHYI0 padoTy 00y4aoumxcst
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3. Copep:xaHue TUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3aejaM) ¢ yKazaHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHbIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECMEA AKADEMUYECKUX YACO8 U

6U006 yUEeOHBIX 3aHAMUIL




KonngecTBo yacoB no ¢popmam opranuzanuu
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1. OcHoBHbIe noHsITHS Teopun O1Y 2 2 — 4
nddepeHaIbHbIC YPABHCHHUS
o | Aubdepenn yp 6 14 _ 4

IICPBOro MnmopsaakKa

Juddeperunanbapie ypaBHEHHS
3. BBICIIIUX MOPSAKOB, TOIMYCKAIOIINE 2 2 — 5
TTOHIKEHUE TIOPSIKA

Jluneiinbie nuddepeHImanbHbIC
4. YpaBHEHHSI BBICIIUX MOPSIIKOB C 4 6 - 8
MTOCTOSTHHBIMH KO3 (QUIIMCHTAMH

Cuctemsl muddepeHnaaTbHbIX
ypaBHEHUH

Hroro 18 30 - 33

3.2.Kpamkoe onucanue cooepicanus mem (pazoenos) OUCUUNTUHbL

Paszpnen 1. OcHOBHBIE NOHATHS

HuddepennunanbHoe ypaBHEHHE, OOBIKHOBEHHOE au(pdepeHInalbHOoe ypaBHEHHUE.
[Topsinox ypaBHeHus. OOliee M 4YacTHOE pelIeHHE OOBIKHOBEHHOTO uddepeHnaibHoro
ypaBHeHMs. uddepeHunanbable ypaBHEHUs MEPBOrO MOPSAIKA, pa3pelieHHble OTHOCHUTEIbHO
npou3BogHONW. 3amada Komwm mig ypaBHeHMs |-ro mopsiaka, pa3pemieHHOrO OTHOCHTEIBHO
npou3BogHONW. Teopema cylecTBOBaHMS M €JUHCTBEHHOCTH pemieHus 3amgaun Komm (6e3
nokazatenbcTBa). OcoObie pemenus. uddepeHnnanbHple ypaBHEHHUS TEPBOrO TOpsIKa B
cumMmerpuyHoit  ¢opme. ['eomerpuueckas UWHTepHpeTalys OCHOBHBIX IIOHATHM: T1oJe
HaIpaBJIEHUH, UHTErpajbHbIE KPUBBIE, OTHOAOIAsl CEMEINCTBA KPUBBIX.

Paszpnen 2. ludpepenuuaibabie ypaBHEHHs NIEPBOI0 MOPSAKA

VYpaBHeHUs ¢ pa3AestoNMMUcs nepeMeHHbIMU. OJTHOPOHbIE YpaBHEHUS. Y paBHEHUS B
noHbIX auddepernuanax. MHTerpupyronmii MHOXHUTENb Tud(PEepeHIMaTbHOTO ypaBHEHUSI.
Jluneitapie nuddepeHmanpabie ypaBHEHUS TIEPBOT0 MOPSAKA: METOJ BapHAIlMH MTPOU3BOIBHON
MOCTOSTHHOM; MeTOl bepHyuH; cTpyKTypa 001ero penieHus. Y paBHenus bepuymnu. YpaBHeHus
Jlarpanxa u Knepo. 3agauu, npuBopasimue K AudepeHnanbHbIM ypaBHEHUSIM.

Paznen 3. Ind¢epeHunaibHble YPpaBHEHHMs BBICIIMX NOPSAAKOB, AONMYCKAaKOIIHe
MOHMKeHH e NMOPAAKA



JuddepeHunanbable  ypaBHEHHs BBICIIMX TOPSAIAKOB, pa3pellieHHbIE OTHOCHUTEIHHO
crapuiel npou3BoAHOM. 3amada Komm 11 ypaBHEHUS, pa3pelIeHHOTO OTHOCUTEIBHO CTapllen
npou3BoaHONW. Teopembl CyIIecTBOBaHMS M EIUHCTBEHHOCTH pemeHus 3anaun Komm (6e3

JIOKA3aTeNIbCTBA). YPaBHEHHUS BHJA y(") = f(X). VYpaBHeHus BUzA F(X, AR AT y(n))= 0.
VpaBHeHus Bua F(y, vy, y(”)): 0. YpaBHeHus Buaa F(X, y(k), e y(”))= 0.

Paznen 4. Jluneiinble auddepeHnnalbHble yYPaBHEHHSI BBICHIMX HOPSIAKOB €
MOCTOSIHHBIMH KO3 dpuumeHTaMmu

Jluneitnoe muddepeHnuanbHoe ypaBHeHHe. OMHOPOAHBIC JUHEHHBIE YpaBHEHUS.
Heonnoponnsie nuHeliHble ypaBHeHUs. (CBOWCTBAa pEIICHWH JIMHEWMHBIX  ypaBHEHHU.
dyHIaMEHTAJIbHAsI CUCTEMa PEIICHU JMHEWHOro OJIHOPOJHOTO ypaBHeHHs. Ormnpenenuressb
Bponckoro. Teopema o cTpykType 00111ero peneHus: 0AHOPOJHOTO U HEOJHOPOIHOTO YPABHEHUSI.
Pemienne HEOJHOPOAHOTO YpPaBHEHUS METOJOM HEOIPENEICHHBIX KOA(P(PUINEHTOB U METOJ0M
BapHallMl TPOU3BOJbHBIX TOCTOSHHBIX. JIuHeWHble ogHOpoaHBIE aAuddepeHInanbHbIE
YpaBHEHHsI C  TOCTOSHHBIMH KO3 (UIMeHTaMH.  XapaKTepUCTHYECKHUH  MHOTOWIEH.
JeiicTButensHble KOpHU (TIpOCThIe, KpaTHbIE). KomIulekcHble KOpPHH (IIPOCThIE, KpPATHBIE).
JluHeliHbIE HEOAHOPOJHBIC YpPaBHEHUS C TOCTOSHHBIMH Kod(hdunumentamu. [Ipumenenue
JUHEHHBIX AU(QQPEpeHInaNbHBIX ypaBHEHUH K U3YUYEHUIO CBOOOJHBIX M BBIHYKIIEHHBIX
KOJICOAHUH.

Pa3nea 5. Cucrembl nuddepeHnnanbHbIX ypaBHEeHUI

Cuctembl  auddepeHunanbHbix  ypaBHeHMid.  HopmanbhHas — ¢opma  cuctemsl
g depeHraIbHbIX ypaBHeHUH. 3agaua Koy 1yt HopManbHO# ciucTeMbl ypaBHeHU. Teopembl
CYLIECTBOBaHMs M €IUHCTBEHHOCTH peuieHus 3agaun Komm (6e3 mokasarenbctBa). Perienue
CUCTEM METOJIOM MCKJIFOUEHHUS U METOJJOM UHTEIPUPYEMBIX KOMOUHALIUH.

4. TlepeyeHb Yy4eOHO-MeTOAMYECKOI0 oOOecleYeHHs] [JIsi CAMOCTOSITeJIbHOW PpadoThl
00y4YaKOIIUXCS MO TUCIHILINHE

CamocTosTenbHast paboTa CTYACHTOB SBJISETCS 0c000i Gpopmoii opraHu3ai y4eOHOro
npolecca, MpPeACTaBIsAIomas CcoOOM  IUIAHMPYEMYO, [O3HABaTeNbHO, OPraHU3alMOHHO |
METOJIMYECKH HAMpPaBIIEMYI0 JeSTeIbHOCTh CTYJICHTOB, OPHUEHTHPOBAHHYIO Ha JIOCTH)KECHHE
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIAEMYyI0 0e3 MpsMOM  IOMOILM  IpernojaBaTels.
CamocrosiTenbHas padoTa CTYACHTOB SIBJISICTCS COCTAaBHON 4YacThlO0 Y4eOHOM pabOTHI M MMeeT
LEJIBI0 3aKpelyieHne U YriyOJeHue MOJydyeHHbIX 3HAHWHW M HaBBIKOB, ITOMCK U MpHOOpeTeHne
HOBBIX 3HaHWI, a TAK)KE BHIMOJIHEHNE YUEOHBIX 3aJJaHUH, TIOATOTOBKY K MPEICTOSIINM 3aHATHSIM
U 9k3aMeHy. OHa IpelycMaTpuBaeT, Kak MpaBuilo, pa3paboTKy pedepaToB, HaMCAHHUE JT0KIAJIOB,
BBINTOJIHEHNE TBOPYECKHUX, HHIMBHIyaIbHBIX 3aJJaHH B COOTBETCTBUU C y4eOHOI mMporpammon
(TeMaTUYEeCKUM IUIAHOM M3Yy4YeHMs AMCUUIUIMHBI). Tema AJis TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIo’KeHa TperoaBaTeseM Wik U30paHa caMuM CTYACHTOM, HO MaTepHall BBICTYIIJICHHUS He
JOJDKEH ~ AyOnmupoBaTh  JIEKUMOHHBIM — Martepuan. PedepaTuBHBI — MaTepuanm  CIYXHT
JOTIOJTHUTENFHON WH(pOpManuei s paOdOThl Ha TPAKTHUYECKUX 3aHATHSIX. OCHOBHas IeNb
JTAHHOTO BUJa pabOThl COCTOUT B OOYYEHUH CTYJEHTOB METOJaM CaMOCTOATENIbHOH paboTHI C
y4eOHBIM MaTepuasioM. ISl TIOJMHOTHI YCBOGHHSI TEM, BBHIHECEHHBIX B INPAKTHUECKHE 3aHATH,
Tpebyercst pabora ¢ mnepBouMCTOUHMKaMHU. Kypc mpemycMarpuBaeT caMOCTOSATENBHYIO paboTy
CTYZIEHTOB CO CIIEIMaIbHONW JuTepaTypoidl. CiemayeT OTMETHTh, YTO CaMOCTOsATENbHas padoTa
CTYZICHTOB PE€3yJIbTaTHBHA JIUIIIb TOTJa, KOT/Ia OHA BBIOJIHIETCS CUCTEMAaTHUYECKH, IUIAHOMEPHO
¥ [IeJICHAINPABIICHHO.

3amaHus  JUIL  CaMOCTOSITENBbHON  pabOThl  MpPEIyCMAaTPUBAIOT — HMCIIOJIb30BaHHE
HEOOXOIMMBIX TEPMHHOB M TOHATHH 1O mpobiemaTuke Kypca. OHHM HalenMBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro



MaTepHala ¥ 3JIEKTPOHHBIX UCTOYHUKOB MH(POPMALIUHU, WILTIOCTPATUBHBIX MAaTEPUANIOB. 3aJaHUS
[0 CaMOCTOSITeNIbHOI paboTe MJaroTcs MO TeMaM, KOTOphle TpeOyIOT JOMOJHUTEIHHON
IpopabOTKH.
O6muit 0o0beM CcaMOCTOATENbHOM pabOThl CTYACHTOB IO JUCUUIUIMHE BKIIOYAET
ayJUTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paOOTy CTYICHTOB B TEUECHHE CEMECTPA.
AynuropHas caMOCTOsITelIbHasE paboTa ocymiecTBisieTcs B (opMe BBIIIOJHEHUSI TeCTa U
NUCHbMEHHBIX  CaMOCTOSITENBHBIX ~ pabOT MO  pa3zienaM  JUCHMIUIMHBL.  AyIUTOpHAs
camocrosTeNnbHas padoTa obecriedyeHa 0a30il TECTOBBIX MaTepUAIOB MO pa3/ieiaM JUCIHUILIAHBL.
BueaynutopHas camocTosTenbHas paboTa OCyIIeCTBISIETCs B JOpME MOATOTOBKH K YCTHBIM
BBICTYIUICHUSM (JIOKJIazaM 1o TeMe pedeparta).
OC-1 IIpumepHBIe BONPOCHI TeCTa:
1. Cpenu npuBeneHHBIX YTBEPKIACHUM BEPHBIM SIBIISETCS ...:
1. uvacTHOe pemieHHe A.y. — 3TO peIIeHHE, MOJIy4aeMoe M3 OOLIEro Mpu KOHKPETHBIX
3HaueHusx napamerpa C;
2. YacTHOE pelIeHHe J.y. HE MOXET OBITh IMOJIyde€HO M3 OOMIEro pemIeHUs MpU 3aJaHHBIX
HAYaJbHBIX YCIOBHSIX;
3. ocoboe pemieHue 1.y. — 3TO pelIeHne, MoTydaeMoe U3 00IIero NPy 3aJaHHBIX HauaIbHBIX
YCIIOBUSIX;
4. oO1ee pemeHne — 3T0 MHOXKECTBO BCEX YACTHBIX M OCOOBIX PEIICHUN 11.Y.

2. Cpenu mpHUBEIEHHBIX J.y. YpaBHEHHUEM 2 MOPSIIKA SBISETCS ...

1. Z—:(gl -y =sinx
2. (Y)? +x’y* =9x
3. yVy"+2(y")? =0
4. (y)?+cosx=0
3. CootBerctBre Mexny auddepeHInaTbHPIMU YPAaBHEHUSIMH U X OOIIMMH PEIICHHUSIMU:

A y"+y'=0-3 1. y=Ce™+C,e*
B. xy'-2y=0-2 2. y=Cx*
C. y-y-2y=0-1 3. y=C,+C,cosx+C,sin x

OC-2 CamocrosiTenbHas padoTa

1. xy’—y:xtg%; y1)==Z.

2
2. (y2ﬂ+x}jx+2xyﬂdy=o,
3. 4xy'+3y=—-e*x'y°.
4 y=29'=(y).
5 y=xy'+3y’.
OC-3 CamocrosiTesibHasA padoTa
Xy xy’ =1,
2. 3yy"=y+y?+1, y(0)=-2, y'(0)=0.
y" =cos?x,
' p 1,
¥(0)=. ¥(0)=0,y(0)=,y"(0)=0.
4 y"=y".

5. y"+9y = xe¥™ + 2xsin X.



dx

6. y"+y=19x, y(0)=2, y(0)=1.
OC-4 CamocrosiTesqbHAsA padoTa (JOMALIHASA).
Pemmte cucremy nuddepeHInaibHbIX YpaBHEHHH HECKOJILKUMU CIIOCOOaMHU.

dt

dy

=—X+Yy+2sint—3cost,

. —6Xx+4y+7sint—20cost.

IIpumepHoe cogep:kaHue HTOTOBOI KOHTPOJILHOI PaGoThI
Yactes 1

1.

Jokaxure, 4T0 QyHKUMA Y = f(x) yIoBAETBOPsieT AU PepeHnaIbHOMy ypaBHEHUIO

F(x,y,y)=0.

2. Omnpepenute Tun auddepeHIMaTIbHOTO YpaBHEHHUS NEPBOrO MOPSAKA U PELIUTE €ro
(YpaBHEHHE C pa3feNSIOUIMMHUCSA TEPEeMEHHBIMHU, OJHOponHOE auddepeHnanibHoe
ypaBHEHUE, ypaBHEHHE B TOJTHBIX quddepeHnnanax; JMHeHHOe YpaBHeHHE, YPaBHEHHE
bepuymn).

3. Haiinure oOmmii unrerpan ypasHenus. [locTpoiite nnTerpanbpuble KpuBble. Haiinurte
YaCTHBIN MHTErpaj Mo 3aJJaHHOMY Ha4yaJIbHOMY YCJIOBUIO.

4. Tlo naHHBIM yCJOBHSI 33Ja4i cOCTaBbTe MU depeHIaipHoe ypaBHEHUE U PEIIUTE €ro.
Cnenaiite pUCyHOK.

5. Haiinute oOmee pemenne auddepeHINaTbHOTO  YpaBHEHHs, JIOMYCKAIOIIEro
noHmwxkeHue nopsanka. Haiigure pemenne 3agaun Komm mo 3aaHHBIM HadalbHBIM
YCIOBUSIM.

6. MHccnenyiite, sBistoTCs 11 (HYHKIMU JTMHEHHO 3aBUCHMBIMH Ha O0JIACTH OTPE/ICICHUS.

Yacrs 2

7. Haligute obmiee pemieHne JTUHEHHOTO OJHOPOAHOTO MU (EepeHInaTbHOTO YpaBHEHUS
BTOPOT'O MOPSJIKA 10 3aJaHHOMY €r0 YaCTHOMY PELICHHIO Y, (x)

8. CocraBpTe InUHEHHOEe onHOpoIHOE AuddepeHInalbHOoe YypaBHEHHE (BO3MOKHO
MEHBUIETO MOPsI/IKa) Uil KOTOPOTo JJaHHbIE (DYHKIUU SIBJISIFOTCS YACTHBIMU PELICHUSMHU.

9. Haiinute oOuiee perieHue TMHEHHOTO HEOJHOPOAHOTO AP PepeHIINaTBHOTO YPaBHEHHS
BTOPOTO MOPSJIKA C TOCTOSTHHBIMU KO3()(pUIIHEHTaMU 10 33 JaHHOMY YaCTHOMY PEIICHUIO
A (x) COOTBETCTBYIOILIETO OJTHOPOJHOIO YPAaBHEHHUSI.

10. Haiigute oOmiee pemieHWe  JUHEHWHOTO  OJHOPOJHOTO /  HEOJHOPOIHOTO
Qg QepeHInanbHOT0 YpaBHEHHs ¢ HOCTOSHHBIMU K03 puiimeHramu.

11. Haitgute pemenue 3amaun Komm it nuneliHoro auddepeHnaaibHOr0 YPaBHEHHS C
MOCTOSIHHBIMU K03 punimenramu.

12. Haiigute oOmiee / 9acTHOE pemeHre cucTeMbl Tud GepeHITHATbHBIX YpaBHEHUH.

IIpumepHbIii nepedyeHb TeM pedepaToB

1. Cxewma Ilukapa pemenus 3agaun Komm.

2. Meron Diinepa IpuOImKEHHOTO penenns ypapaernus y = f(x,y).

3. OnnoponHble GYHKIMU U OJAHOPOJHBIE ypaBHEHHUs ((popmyna Ditnepa Ui OTHOPOIHBIX
GyHKITHI).

4. VYpaBHeHHs B MOJHBIX JU(depeHranax 1 HHTETPUPYIOIINNA MHOXKHUTENb.

5. Cewmpbs bepuynnu u nuddepenimanbabie ypaBHEHHUS.

6. YpaBHenus Pukkaru.

7. VYpaBHeHMs, HE pa3pelleHHble OTHOCHTEIbHO MPOM3BOAHOM: YypaBHeHHs Kiepo u
Jlarpanxa.

8. Pemenue nuddepeHnranbHbpIX ypaBHEHHN TIPU TIOMOIIH PSIOB.

9. Kpussle, CBsI3aHHBIE C ABIKEHHEM TOYKH HJIM Tellda Ha IUJIOCKOCTU/B IPOCTPAHCTBE
(3xcTIOHEeHTIMaIbHAS KpUBasi, mapadona Hels, riennas JuHus, TpaKkTpuca).

10. IIpubGnmxeHHbIE METOABI pelieHus MU depeHIHaTbHBIX YPAaBHEHHUH.



11. IIpumenenue TeopeMbl baHaxa 0 CXKHMaoIEM OTOOPAXEHHH K  PEUICHHUIO
mudpepeHIMaTbHBIX YPaBHEHUN U UX CHCTEM.

12.  Juddepenunanbubie ypaBHEHUS KaK CPEICTBO U3yUCHHS KOJIEOATENbHbIX SBICHUH.

13. Ilpunoxenus auddepeHnaIbHbIX YpaBHEHUNH B 3ajladaX €CTECTBO3HAHMS (3amada o
KpPUBOM HaMCKOpEHIIEro CIycKa, 3ajada O IIPOBUCAHUU LENMHOW JIMHUM, MOJENb
BonbTeppa «XUITHUK-KEPTBAY).

14. Jluneitnsle nudhepeHnranTbHbie ONepaTopPbl U UX MPHIIOKEHHS.

Hna camocmoamenvHoll nO020MOEKU K 3AHAMUAM NO OUCHUNIUHE PEKOMEHOYEem A
UCnONb306aMb YUEOHO-MeMOOUYeCKUue Mamepuavl:

1.  CubupeBa A.P., Pacnyrbko T.b. MeToasl HHTETpUpOBaHKS. METOIUYECKHUE YKAa3aHUS IS
CaMOCTOSITeNIbHOU PaboThI CTyAeHTOB. U3n. 2-e. — Yibsanosck: Yl TY, 2005.-40c. —
2017 [OneKTpOHHBIH].

5. IlpuMepHble OlleHOYHbIe MaTepUaabl /s TPOBedeHHs TeKYyUero KOHTPOJIs
yCIeBaeMOCTH M MPOMEKYTOUYHOM aTTeCTAIUM 00y4YaIOIMXCH M0 IMCUUILIHHE

Opranusanus u NpoBe/ieHUe aTTeCTallu CTyAeHTa

®I'OC BO B coorBercTBUM ¢ mnpuHLMNamMu bBonoHCkoro mpouecca OpHUEHTHPOBAaHbI
PEUMYIIECTBEHHO HE Ha COOOIIEHNE 00yJaronIeMycsi KOMIUIEKCAa TEOPETUYECKUX 3HAHUH, HO Ha
BbIpabOTKyY y OakajlaBpa KOMIIETEHIMH — TUHAMUYECKOro Habopa 3HaHUM, YMEHUH, HaBBIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPbIE MTO3BOJIAT BBIITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha PbIHKE
TPyZa ¥ YCHELHO NpOopeCCHOHATIBHO PEATN30BbIBATHCS.

B npouecce onenku 6akaaaBpoB HEOOXOAUMO UCTIONB3YIOTCS KaK TPAJUIMOHHBIE, TaK U
MHHOBAIlMOHHBIE THUIMbI, BUABI MU (QOpMBI KOHTpOJs. IIpM 3TOM NOCTENEHHO TpaaULIMOHHBIE
CPEICTBAa COBEPUICHCTBYIOTCSI B pYyCJi€ KOMIIETEHTHOCTHOTO IIOJXO0Ja, a HWHHOBAaLMOHHbIE
CPEJCTBA alallTUPOBAHBI JIJIs1 IOBCEMECTHOTO MPUMEHEHMSI B POCCUHCKON By30BCKOM ITPaKTHUKE.

e nmpoBeneHusi arrecTallMd — IPOBEpPKa OCBOEHHUS 0OPa30BAaTEIbHOW MPOTPAMMBbI
JUCLUIUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTh 00pa30BaTEIbHBIX PE3YIbTATOB.

IIpomexyTOoUHAs1 aTTEeCTAMSA OCYLIECTBIIIETCSA B KOHIIE CEMECTPA U 3aBEPILAET U3yueHUE
JUCLUIUIMHBL, IOMOTAeT OLEHUTh KPYIHbIE COBOKYMHOCTH 3HAHUM M yMeHu#, (opMUpoBaHUE
ONPEAECICHHBIX KOMIIETCHIIUMN.

OuLeHOYHBIMM ~ CpPEICTBAMHM  TEKYIIEro  OLIGHMBAHMSI  SBJISIOTCA:  MaTepUallbl
CaMOCTOSITENIbHBIX paboT, UTOroBOW KOHTPOJIBbHOHM pabothl / pedepara. KoHTposb ycBoeHus
MaTepuaia BeIeTCsl peryJIipHO B TEUEHUE BCETO CEMECTPa Ha MPAKTUUYECKUX 3aHATHUSX.

Ne CPEJACTBA OLIEHUBAHMUSA,
n/n UCTIOJIb3yeMble /ISl TEKYIEro OO0pasoBarenbHbIe
OLICHUBAHUS MTOKA3aTeNs pe3yabTaThl TUCIIHILIHHEI
(dbopMHpOBaHUS KOMIIETEHIIUN
1. OueHouyHble cpeacTBa OP-1. 3naer mMeTombl KPUTHUYECKOTO aHAIM3a U
AJIS TeKyllei aTTecTauuu CHHTe3a MH(pOpMAIHH.
OP-2. YMeeT ocylecTBIsATh MOUCK U aHATINA3
OC-1 Tecr MCTOYHHUKOB MH(POPMALIUH C TOUKHU 3PEHUS
OC-2 CamocrosTenbHas padora BPEMEHHBIX U MPOCTPAHCTBEHHBIX YCIIOBHM HX
OC-3 CamocrodrenbHas pabora BO3HUKHOBEHUSL.
OC-4 CamocrosTenbHas paboTa OP-3. Brnazneer HaBbIKaMH peiIeKCHH 1O TOBOY
OC-6 HUtoroBast KOHTpOJIbHAS COOCTBEHHOM M YYKOH  MBICIUTEIHLHOU
pabora / pedepar nesrensHOoCcTH.OP-4.  3HaeT poms W MecTo
2. OueHoYHbIE CPeNCTBA




JJISL TIPOMEXKY TOYHOM
arrecTaunu

OC-7 Dx3ameH B (hopme yCTHOTO
cobeceloBaHUsA

MaTeMaTUKU U €€ UCTOpUM B OOIIel KapTuHe
HaY4HOI'O 3HaHUS;

OP-5. 3Haer CTpyKTypy, COCTaB U JUIAKTUIECKUE
SMHHULIBI  COACPXKAHUS  IIKOJIBHOTO  Kypca
MaTeMaTHUKU.

OP-6. 3Haer OCHOBHBICE MPUEMBI U METOJIbI
pemieHuss mpoOieM © 3amad B 00JIacTH
MaTEeMaTHKH.

OP-7. ¥Ymeer oCyHIeCTBISAITH OTOOp y4eOHOIrO
COZIEpXaHUsl JUIl €r0 peaju3aly B pa3jIMuHbIX
¢bopmax  oOy4yeHHUS B COOTBETCTBHM  C
COBPEMEHHBIMHU TPEOOBaHUSIMH K 00pa30BaHHIO.
OP-8. YMmeer ocyecTBIsATh apryMEHTUPOBAHHBIA
BBIOOp HauOosiee 11e1ecCO00pa3HbIX METOMOB,
cpenctB u  GopM  OpraHu3aluu  y4eOHOTO
npolecca, B COOTBETCTBUM C JIUJAKTUYECKUMU
3a71a4aMy ¥ YCIOBUSMH OpPTraHU3allnu.

OP-9. Bnaneer pelcTBUEM IPOEKTUPOBAHMS
pazMuHBIX (GopM yueOHBIX 3aHATHH,

OP-10. Brmameer  HaBBIKOM — TIPUMEHEHUS
Pa3IMYHBIX METOJOB, IPHEMOB W TEXHOJOTHHA B
00y4eHHr MaTeMaTuKe

OP-11. 3Haer XapakTEpPUCTUKY JIMYHOCTHBIX,
NpEIMETHBIX U METalpeIMETHBIX Pe3yJIbTaTOB B
KOHTEKCTE OOYUEHUSI MaTEMATHKE;

OP-12. 3naeT 0COOCHHOCTH UHTErPALMU YIEOHBIX
MIPEIMETOB JUISi OPraHU3alUK Pa3HBIX CHOCOOOB
y4eOHOM JesSTeIbHOCTH.

OP-13. 3HaeT BO3BMOXHOCTH COLIMOKYJIBTYPHOI
cpeabl M CHOCOOBl €€ HCHOJb30BaHUS JUIs
pelieHrs 00pa3oBaTENIbHbIX 3a/1a4.

OP-14 VYwmeer oneHuBaTh 00pa3oBaTelbHbIE
pe3yabTaThl: (HOPMUPYEMBIE B MPETIOAABAEMOM
npeaMere MpeIMeTHbIe W MeTalpeMeTHbIe
KOMIIETEHIINH, a TaKXke  OCYIIECTBIAThH
(COBMECTHO C TCHXOJOIOM) MOHHUTOPHHT
JMYHOCTHBIX XapaKTEPUCTHK.

OP-15 Ymeer oprann3oBbIBaTh y4eOHBIN POLIECC
c HCIIOJTb30BaHUEM BO3MOYKHOCTEH
00pazoBaTeNbHON Cpebl I pa3BUTHSI MHTEpeca
K NPEIMETY B PaMKax YPOYHOM W BHEYPOUHOM
JIeSTEIIbHOCTH.

OP-16. Brageer HaBbIKaMHM OpraHu3alid U
NPOBENICHUST  3aHATUM  C  HCHOJIb30BaHHEM
BO3MOXKHOCTEH 00pa3oBaTeNbHON Cpenbl IS
JIOCTIDKEHHSI 00pa30BaTENbHBIX PE3YyNIbTaTOB U
o0ecrieueHus Ka4eCcTBa y4eOHO-BOCITUTATEIIEHOTO
MpoLIEcCca CPeICTBAMU MaTEMATHKH.

OP-17. Bnanmeer cnocobamMu pa3BUTHS Y
o0yyJaromuxcss TO3HABaTENIbHOW aKTHBHOCTH,
CaMOCTOSITEIbHOCTH, UHULIUATUBBI, TBOPUECKUX
CIOCOOHOCTEH, crnocobamMu (HOPMHUPOBAHUS U




peanuzanuu IporpamMm pa3BUTHSA
YHUBEPCAJIBbHBIX YUEOHBIX JEHCTBHIA, 00pa3IoB
¥ LIEHHOCTEH COLMAILHOTO MOBEACHUS.

Mamepuanwl, ucnoyb3yemole 011 MEKyuie20 KOHMPOJis yCesaemMocmu
odyuarowuxca no oucyuniune

OmnucaHue OLIGHOYHBIX CPEACTB U HEOOXOAMMOro 0O0OpYHOBaHUS (IEMOHCTPALIHOHHOTO
Mmarepuaga), a TaK JK€ MpOLedypbl M KPUTEPUM OLICHUBAHHUS WHAMKATOPOB JOCTHXKEHUS
KOMIIETEHIIMI Ha pa3IMyHbIX dTarnax ux GOPMHPOBAHUS B MPOLIECCE OCBOCHUS 00pa30BaTEIbLHOM
IIPOrpaMMBbI IpeCcTaBiIeHbl B DOHIE OLIEHOYHBIX CPEICTB U1 TEKYILEr0 KOHTPOJISA YCIIEBAEMOCTH
U TIPOMEXYTOYHOH aTTECTAllMH 10 TucHHILIHHE «/{uddepenimansapie ypaBHEHU .

Mamepuanst, ucnov3yemoie 011 RPOMEHCYMOUYHO20 KOHMPOJIA YCRECAeMOCHU
odyuarowuxca no oucyuniune

OC-7 JDx3ameH B (popMe YCTHOTO codece10BaHUsI
IIporpamma 3x3ameHna

Pa3znen 1. OcHoBHBIE TOHATHSA

1 OcHoBHble mOHATHA Teopun U epeHINaTbHBIX ypaBHeHUH (auddepernnanbHoe
ypaBHEHHE, OOBIKHOBEHHOE Ju((epeHalbHOe YpaBHEHUE, YpaBHEHHUE B YacCTHBIX
MPOU3BOJHBIX; MOPAIOK AU(EepeHIInaIbHOr0 yYpaBHEHUs; pelieHue AudQepeHnaibHoro
ypaBHEHHMsI, o0llee M YacTHOe pelleHue auddepeHnnanbHoro ypaBHeHus, oco0oe pelieHne
b depeHIMaTbHOT0 YpaBHEHUs; OOLIMH M 4YacTHBIM wMHTerpan Jaud¢epeHInanbHOro
yYpaBHEHMsI; UHTETpajibHas KpUBasi, [10JIe HAIIPABICHUIA).

2 HauvanpHoe ycnoBue auddepeHnmmuanpbHOro ypaBHeHus. 3amada Komm. Teopema o
CYIIECTBOBAaHHMH U €IMHCTBEHHOCTHU pemnieHus auddepennnansaoro ypasuenus y' = f (x, y),

YAOBJICTBOPAIOIICTO 3aIaHHOMY HAa4YaJIbHOMY YCJIIOBHUIO.

Paznen 2. ludgdepennnanbHble ypaBHeHHUS NEPBOro MOpsiaAKa
YpaBHEHMS C pa3eIEHHBIMH [IEPEMEHHBIMHU.

VYpaBHEHHUs C pa3IEIAOIHAMUCS IEPEMEHHBIMH.

OnHoponiHbIe (YHKIIUU U OJTHOPOJIHBIE YPABHEHUS.

VYpaBHeHus B MONHBIX TuddepeHnnanax.

JIunelinble ypaBHeHHs. MeTo Bapyaliu IIPOU3BOJIBHON ITOCTOSHHOM.
JIuneitnpie ypaBHenus. Meton bepnyiuu.

YpaBHeHus bepnyium.

10 VYpaenaenwus Jlarpamxka u Kiepo.

O©oo~NO O~ W

Paszpnen 3. lu¢pepenunanbHbie YypaBHEHHs BbICIINX IOPSAIKOB

11 O6uwmii Bun nuddepeHnuanIbHOro ypaBHeHus N-ro nopsiaka. OOiee W 4acTHOE pelieHue
b depeHIIMaTBEHOTO YpaBHEHHSI N-TO MOPsAKa.

12 Teopema o CyIIeCTBOBaHMM U €IUHCTBEHHOCTH pelIeHUs TU(PEepeHIMaTbHOIO YpaBHEHHS

y® = f (X, A y(n’l)), YIOBJIETBOPAIONIETO 3aJaHHBIM HAYAIbHBIM YCIOBHSIM.
13 JIuddepennuansHbie ypaBHEHUS, JOMYCKAIOIINE TTOHKEHUE MTOPSAKA! y(“) = f(x).
14 JTuddepennuanbHbie ypaBHEHUS, JOMYCKAIOIINE TTOHKEHUE TTOPSAKA! F(y(“’l) , y(”)): 0.
=0.

15 JluddepennuanbHbie ypaBHEHUS, JOMYCKAIOIINE TTOHKEHUE MTOPSAKA! F(y(”*z), y(“))



16 Muddepenunanbueie yYpaBHEHUS, JIOTTYCKAIOII1E MIOHM)KEHUE nopsiaKa:
Fx,y®,y®» . y™)=o0.
17 JIuddepennmanbHbie ypaBHEHUS, JIOTTyCKaIOIIne MOHWKCHUE MOpsIIKA:

18

19

20

21

22

23

24

25

F(x, A A y(")):o.

Pasnea 4. JIuneiinbie nuddepeHnuaibubie ypaBHEeHUs

Jluneitaple nuddepeHnratbHbie YpaBHEHUS N-TO Mopsiaka. TeopeMa O CYIIECTBOBAHHH H
€MHCTBEHHOCTH pPEIICHUS JUHEHHOro AU pepeHnaibHOro ypaBHEeHUs N-T0 MOpsIKa.
Jluneitaple oqHOpOIHBIC AU(depeHIInaTbHbIC ypaBHEHUS 2-T0 opsaka. CBOCTBa pelIeHUH.
JluneitHasg He3aBHUCUMOCTH penieHuil. DyHaaMeHTanbHas cucteMa pemieHuid. CTpykTypa
00111er0 peneHusl.

Jlunetinbie oqHOpoHBIe MU PepeHIanbHbIe ypaBHEHHS N-T0 nopsaka. CBOKWCTBA pEIICHUH.
JluneiiHass He3aBUCHMOCTb pelieHuid. PyHnameHTalbHas cucrema peuieHuil. CTpykTypa
0011ero penieHusl.

JluneitHple HEOMHOpOIHBIC AU(dEepeHIHATbHBIC ypaBHEHUsS N-ro mopsiaka. CTpykTypa
oOuiero pernrenus. MeTo Bapualuy IPOU3BOJIbHBIX MTOCTOSHHBIX.

Jluneitaple omHOpOMHBIC MU dEepeHIATEHBIC YPAaBHEHHUS 2-TO TOPSAKA C IOCTOSHHBIMHU
koadumenTamu. Xapakrepuctuieckoe ypaBueHue. CTpykTypa oOIIero penieHus.
Jluneitaple omHOpOaHBIC MU depeHIATBEHBIC YPaBHEHHUS N-TO TOPSAKA C IOCTOSHHBIMHU
koaduimenTamu. Xapakrepuctuieckoe ypaBHenue. CTpyKTypa oOIIero pelieHus.
JluHeiHbIe HEOMHOPOAHBIE AU(PEpPCHIIMATBHBIC YPAaBHEHHS N-TO TOPSAIKA C MMOCTOSHHBIMHU
koaddurmentamu. MeTox mogdopa 4acTHOTO PEIICHHMS.

CBoOoHBIC U BBIHYXK/ICHHBIC KOJIeOaHus. Pe3onaHc.

Pa3nea 5. Cucremsbl nuddepeHnnanbHbIX ypaBHEeHUI

26

Cucrems! tudpepeHmanbHbix ypaBHeHHH. HopmanbHas opma cuctemsl.

27 Cucrtembl TMHEHHBIX YpaBHEHUH.
28 MeTtoa UCKITIOUEHUS! HEN3BECTHBIX.
29 Metoa HHTETPUPYEMBIX KOMOMHAITHIHA.

B KOHIEC U3YUYCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOT'N pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 6ann013, Ha6paHHLIX B TCYCHUC CEMECTpaA.
KpHTele/l OICHUBAHUA 3HAHMH oﬁyqaloumxca no JTUCHUIIJIMHE

Dopmuposanue 6anIbHO-PEUMUH2080U OYeHKU Pabombl 00Y4aAIOUUXCSL

ITocermtenne Pabora Ha
ITocemenue
N MPAKTUYECKHUX | MPAKTHYECKUX | DK3aMeH
JIEKIIAHA .
3aHATUN 3aHATUAX
PasbaioBkamo | 2 x 1=2 5x 1=5
227 Oamos 64 Gamna
5 BUJaM paboT OasIoB bannos
cemectTp | CyMMapHbIit 7 6anna 236 GannoB 300 6annoB
2 6aiutoB max
Makc. 0ar Max max max

Kpumepuu oyenusanus pabomsi o6yyaiowje2ocs no umozam cemecmpa

Ounenka Banasl (3 3E)
COTIUIHOY 271-300
«XOpOLIOY» 211-270




«YIOBJICTBOPUTEIHLHOY 151-210
«HEYJIOBJIETBOPUTEIBLHO» 150 u MeHee

6. MeTtoanyeckue yKazaHus VIl 00y4arOLIMXCsl 0 OCBOCHHIO JHCIMIIIMHBI

YcnemHoe u3ydeHue Kypca TpeOyeT OT 0O0yJaromIMXcsi TOCEIICHHs JIEKIIUH, aKTHBHOU
paboThl Ha NPAKTUYECKUX 3aHSATUAX, BBIIOJHEHHUS BCEX YUYEOHBIX 3alaHMi mpernojaBares,
O3HAKOMJICHHSI C OCHOBHOM U JIOIIOJIHUTEJILHOM JIMTEPATypPOH.

3anuce JIeKMH — OJHAa U3 (OpPM aKTHUBHOM CaMOCTOATEIBHOM paboThl 00ydaroluxcs,
TpeOyrolast HAaBBIKOB U YMEHHS KPaTKO, CXEMaTHYHO, ITOCIIEI0BATEIbHO U JIOTHYHO (PUKCUPOBATDH
OCHOBHBIE IIOJIOXKEHHUS, BBIBOJIbI, 000011eHNs, (POPMYIMPOBKHU. B KOHIIE JIeKIIMU NpenoaaBarTelib
ocTaBisieT Bpemsi (5 MHHYT) A TOTO, 4TOOBI OOydYaroIIuecs MMETH BO3MOXKHOCTH 33J1aTh
YTOYHSIONIME BONPOCHI IO HM3y4aeMOMY Marepuaily. [3-3a HEZOCTaTOYHOro KOJIUYECTBa
AyJIUTOPHBIX YacOB HEKOTOPBIE TEMBI HE YNACTCS OCBETUTh B TIOJIHOM OOBEME, IOITOMY
IIPENoJaBarenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCUT HA CaMOCTOSITEJIBHYIO
paboTy CTYAEHTOB, pEKOMEHAYS Ty WU UHYIO JIuTeparypy. Kpome 3toro, Juist Jiydiiero oCBO€HHs
Marepuala U CHCTeMaTH3alMyd 3HAHUM 10 AMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupathb
MaTepralTbl JIEKIMIA TI0 KOHCTIEKTaM U Y4eOHBIM TTocoOusimM. B cirydae HeoOXoMuMocTi o0pamarsest
K IIPENOJABATEINIO 32 KOHCYJIbTALUEH.

IToaroroBka K NpaKTH4YeCKUM 3aHATHAM.

ITpn moaroTroBke K IPAKTUYECKUM 3aHATHSM CTYIEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepHuaj 1o TeMe 3aHTUs (MCHOJIb30BATh KOHCHEKT JEKIMH, U3YYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbCS C JOMOJHUTEILHON JIUTEPAaTypOoi, IPU HEOOXOIMMOCTH JONOIHUTD KOHCIIEKT, Jesast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX MCTOYHHMKOB). B ciyyae 3arpyaHeHuii,
BO3HUKAIOIIMX IPU OCBOCHUU TEOPETUUECKOro MaTepHaia, CTYAEHTY clielyeT oOpaimarbcs 3a
KOHCyJIbTalluel K mpenojaBarento. Vs Ha KOHCyNbTalMio, HEOOXOJMMO XOPOIIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauvaze nmpakTH4eckoro 3aHATHs IIPEo1aBaTeb 3HAKOMUT CTY/IEHTOB C TEMOH, Orjamaer
IUTaH IIPOBEICHUS 3aHATHS, BBIIACT 33JaHus. B TeueHue OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paboThI CTYAEHT MOKET OOpaTUTHCS K MPENoaBaTello 3a KOHCYJIbTalluel WK pa3bsiCHeHUusIMU. B
KOHLIE 3aHATHS IPOBOJIUTCS IIPUEM BBIMIOJIHEHHBIX 3aJaHuil, coOeceJ0OBaHHUE CO CTYICHTOM.

Pe3ynbraThl BHINOIHEHUS MPAKTUYECKUX 3aHUI OLIEHUBAIOTCS B 0aJl1ax, B COOTBETCTBHUHU C
OaTbHO-PEUTUHIOBOI CUCTEMOI yHUBEpCUTETA.

IL1aHbI NPAKTHYECKUX 3aHATHH
IIpakTnyeckoe 3ansitue Nel. 3ajmaud, NpUBOAALINE K OOBIKHOBEHHBIM U (depeHInalIbHbIM
ypaBHeHUAM. OCHOBHbIE IOHATHUS TEOpUH U epeHIInaIbHBIX YpaBHEHUN
IIpakTnyeckoe 3ansitne Ne2. VpaBHEHHs ¢ pa3feisAIOIIMMUCS MepeMeHHbIMU. OJHOpOIHBIE
muddepeHIManbHble YpaBHEHNUS.
IIpakTnyeckoe 3ansaTue Ne3. Jluneitnsle nuddepeHnuanbuple ypaBHeHUs . MeTo]] Bapuanuu
MIPOU3BOJIBHON MMOCTOSTHHOM.
IIpakTnyeckoe 3ansitue Ned. Jluneitneie nuddepeHuanbabie ypaBHeHUs. MeTo MOACTaHOBKH.
VYpaBHenue bepHyin 1 METO/IbI €r0 peleHusl.
IIpakTnyeckoe 3aHsTHe NeS. VpaBHeHHs B NOJHbIX Auddepenunanax. WuTerpupyrommii
MHOKUTENb.
IIpakTnyeckoe 3ansaTue Ne6. Ypasuenus Jlarpanxa u Kiepo.
IIpakTuyeckoe 3ansaTue Ne7. CMenaHHble 3a7jaud Ha MHTErpHpoBaHue TuddepeHIInaTbHbIX
yYpaBHEHMI EPBOTO MOPSAIKA. 3a/1a4M HA cocTaBlIeHHE AP PepeHIInaTbHBIX YPaBHEHUH.
IIpakTnyeckoe 3ansaTue Ne8. CamocrositrenpHas padbora Nel.
IIpakTnuyeckoe 3ansitue Ne9. JluddepeHumanbHbple yYpaBHEHUS BBICHIMX  IOPSAKOB,
JOITYCKAIOIUE TIOHMKEHHUE MTOPSAIKA.
IIpakTnyeckoe 3ansitne Nel(. Jlunelinsle ogHOpoaHBIE AU (depeHIaTbHbIE ypaBHEHUS
BBICHIMX MOPSAAKOB C TOCTOSHHBIMM KO3 ¢uuueHtamu. JIuHeliHble HEOIHOPOIHBIE



g depeHIraIbHbpe YpaBHEHHUS BBICIIMX MOPSAKOB C MOCTOSIHHBIMU K03 duimentamu. Meron
HEOoNpeneIeHHbIX KO3 PHUIIUEHTOB.

IIpakTnyeckoe 3ansitue Nell. JluneitHple HeomHOpoaHBIE MU(EPEHINATBHBIC YpaBHEHUS
BBICHIMX TOPSIKOB C IOCTOSHHBIMU Ko3(duuumenramu. Meton BapualMu IPOM3BOJBHBIX
IIOCTOSIHHBIX.

IIpakTuyeckoe 3ansaTue Ne 12. CamocrostenpHas padora Ne2.

IIpakTnyeckoe 3ansaTue Ne 13. Cucrems! 1udepeHnnanbHbIX ypaBHEHUH.

IIpakTuyeckoe 3ansitue Ne 14. Cucrembl nuddepeHIHaTbHBIX ypaBHEHUH. JlomarmHss
MHAMBUyalIbHas caMocTosTeNbHas padoTa Ne3.

IIpakTuyeckoe 3ansaTue Ne 15. iTtoroBast KoHTposIbHas paboTa.

7. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHOW yueOHOH JuTepaTypbl, UHTEepHeT-pecypcoB,
HEeO0XOAUMBIX [IJIS OCBOCHUSI JUCIHUIJIMHBI

OcHoBHas iMTeparypa

1. AcramoBa, W.B. [Ilpaktukym mo kypcy «duddepenunanbupie  ypaBHEHUS
[DnexTpoHHBIN pecypc]: yuebHOoe mocobue / U.B. Acramosa, B.A. Hukumkun. - M. :
EBpasuiickuil OTKpbITbI HHCTUTYT, 2011. - 96 c.
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2. Bunenkun, H. f. uddepenunansupie ypaBuenus: [Texcr] / H.S. Bunenkun, M.A.
Ho6poxoros, A.H. Cadonos. — Mocksa: [Ipocsemienue, 1984. -175 c.
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