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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuummna «JluHaMUYecKkue CHCTEMB» OTHOCHTCA K JlucuuruimHam (MOIyJsiM) IO
BeIOOpY 2 (/IB-2) yactu, hopMupyeMoil yuacTHHKaMu 00pa3oBaTeIbHBIX OTHOIICHHH, bioka 1.
Juctummael  (MOIyIM) y4eOHOro IUIaHa OCHOBHOW TMpOoQ)eCCHOHAIBHOW 00pa3oBaTelbHOU
MPOrpaMMBbI BhICIIET0 00pa3oBaHus — MpOrpamMMbl OakallaBpuaTa Mo HaIllPaBJICHUIO MOATOTOBKU
44.03.05 Ilenarornyeckoe obpazoBaHue (C ABYMsI MPO(UIAMH MOJITOTOBKH), HAIPABICHHOCTD
(mpodunp) obpa3oBaTenbHOM mporpammbl «Maremaruka. HMHpopMaTtuka», Od4HON (HOPMBI
00y4eHUsI.

JucuumniuHa omnupaercs Ha pe3yabTaTbl oOyueHusi, CGOpPMUPOBAHHBIE B paMKax
TUCUMIUIMHBL ~ MaTeMaTH4eckuid — aHanu3, MaTeMaTuyeckue  OCHOBBI  MH(MOPMATHKH
(MaTemaTH4eCKU aHaIu3), METOIbl MaTeMaTHYECKON 00pabOTKH JIaHHBIX.

Pe3ynbTarhl U3ydeHHs AUCUUTUIHHBI SBIISIOTCS HEOOXOAUMBIMU IS H3yYEHUS TUCIUILTAH
Yucnennsle MeToabl, Mertonuka oOydeHUs MaTeMaTHKH, HeoOoxoaumbl uis HayuHo-
UCCIIeIOBaTeNbCKOW paboThl, [loAroToBKM K caade W caade TOCYJapCTBEHHOTO JK3aMeHa,
BhINOTHEHHIO U 3aIIUTE BBITYCKHOM KBATH(PUKAITMOHHON pabOTHI.

1. IlepeyeHb 1UIAHHPYEMBIX Ppe3yJbTATOB 00y4eHHs (00pa3oBaTeJbHBIX
pe3yJbTAaTOB) MO AUCHUILIHHE

Heabo ocBoeHMS AUCUMIUIMHBI «JlMHAMUYECKHE CHUCTEMBI» SIBJISETCA IOJTrOTOBKA
OakanaBpa K paboTe yuuTeleM MaTeMaTUKU U MH(POpMaTHKe B 00Ie00pa30BaTEeIbHON LIKOJIE,
3HAKOMCTBO OYJyIIETO YYHUTENs C anmaparoM audQepeHnnatbHbIX U pa3HOCTHBIX YPAaBHECHHUNA H
€ro poJibl0 B ONUCAaHUM 3aKOHOB MNpHUpOoAbl. JlMCUMIUIMHA NpeAHa3HAaYeHa JAaTh OyAyIIUM
YUUTENSAM TPO(PECCHOHANBHYIO (TEOPETUYECKYI0 M TPAKTHUYECKYI0) TOJATOTOBKY B 00JacTu
TEOPUM M METOAMKM OOY4YeHHs MareMaThKe M MHQOpPMAaTHKE Ha pa3InYHbIX CTYMEHSIX
00111e00pa30BaTEIbHON IITKOJIHI.

3agauveli OCBOEHMS JTUCHMIUIMHBI  sBIsieTcsl  (OpMUpOBaHME CHUCTEMBbl 3HaHUA,
BKJIIOYAIOIMX  METOAbl  aHajiM3a W  pEIIeHUs OCHOBHBIX THUIOB  OOBIKHOBEHHBIX
TuddepeHMaIbHbIX YpaBHEHUH TepBOro MOpsSAKa W YpaBHEHUH BBICHIMX MOPSAKOB,
JOTYCKAIOIUX MOHWKEHUE TMOopsiaKa, cucrteM aud@epeHualbHbIX YpaBHEHUH; pa3BUTHE
npefcTaBieHuit 00 OOBIKHOBEHHBIX JU(QepeHIMaTbHbIX YpaBHEHUSX Kak ammapare
MaTeMaTHYeCKOTr0 MOIETMPOBAaHNUS IETEPMUHUPOBAHHBIX IIPOIIECCOB; POPMUPOBAHUE U PA3BUTHE
KOMIIETEHIMH OyAyIIero yuuTenss MaTeMaTHKU B TEOPUU U MPAKTHKE PEIIEHUs] OCHOBHBIX THIIOB
muddepeHIMaNbHBIX YpaBHEHUH, BOSHUKAIOIIMX B PAa3JIMYHBIX 00JIACTAX €CTECTBO3HAHUS.

B pesynbrate ocBOeHHs mporpammbl OakanaBpuaTa OOYyYaroIIMMCS IOJKEH OBIJIAIETh
CIIEYIOIUMHU pe3yibTaTaMyu OOy4YeHUs MO JTUcHUILIMHE «/luHamuueckue cucteMbl» (B Tabiuie
NPEJCTAaBICHO COOTHECEHHE OO0pa3oBaTEIbHBIX pPE3YIbTaTOB OOYYEHHUS IO JAUCHUIUIMHE C
WHIUKATOPaAMH JOCTHIKECHHSI KOMITCTCHITHIA):

Komnerennus u OO0pazoBarenbHbIE Pe3yIbTaThl AUCIUTIIHHBI
VWHJUKATOPBI €€ (aTansl popmMHUpoOBaHUS TUCHUTUIMHBI)
HOCTH)KCHI/I}{ B 3HaACT yMeeT BJIaCCT
UCIAIIINHE
VK-1. Criocoben
OP-2. YMmeer
OCYILIECTBIATH IMOUCK, OP-3. Bnaneer
. OCYIIECTBIISTh
KPUTHUYECKHUI aHATH3 U HaBbIKaMU pedriekchu
OP-1. 3Haer MeTOabI | MOUCK U aHAIU3
CUHTE3 HH(POPMAIIHH, T0 TIOBOJTY
. | KpUTHYECKOTO HCTOYHHKOB N
MPUMEHATh CUCTEMHBIN cOOCTBEHHOI 1
aHaJIN3a U CHUHTE3a uH(pOpMaIIUU C N
TTOAXO/ IJIsl PEIICHHUS qy>KOM
UH(POPMAITHH. TOYKHU 3PEHUS .
MOCTAaBJIECHHLIX 3a1a4 MBICIIUTEILHON
BPEMEHHBIX U
VYK-1.2. [Ipumensier NESITEIILHOCTH.
MIPOCTPAHCTBEHHBIX
Joruyeckue Gopmel u




MpOLEYpHl, CIOCOOEH YCIIOBUHM UX

K pedIeKCUH 1o BO3HUKHOBCHUSI.

MOBOJly COOCTBEHHOM U

Yy>KON MBICIUTEILHON

JeSITEIbHOCTH.
[TK-1. Ciocoben OP-4. 3naer poinb 1 OP-7. Ymeer OP-9. Bnaneer
OCBauBaTh U MECTO MAaTEMAaTUKH U | OCYLIECTBIISTH OTOOp | AeiCTBHEM
HCII0JIb30BaTh ee UCTOpUH B 00Iel | y4eOHOro IIPOEKTUPOBAHUS
TEOPETUYECKHE KapTHHE HAy4YHOTO COZIEPYKaHUsSI AJIsl €r0 | pa3IMuHbIX (OpM
3HAHUS U 3HAHUS; peanu3aluu B yueOHBIX 3aHATHH,
MPaKTUYECKUE OP-5. 3naer pazmuunbx popmax | OP-10. Bnageer
YMEHWSI U HaBBIKU B CTPYKTYpY, COCTAB M | OOY4YCHUS B HaBBIKOM
peIMETHOM JIMTAKTUYECKHE COOTBETCTBUH C MPUMEHECHUS
obJyactu pu €IMHUIIBI COBPEMEHHBIMHU Pa3IMYHBIX METOJIOB,
pelieHnuun CoZIepKaHuUs TpeOOBaHUSIMU K MIPUEMOB U
poeCCHOHAIBHBIX HIKOJIBHOTO Kypca 00pa30BaHUIO. TEXHOJIOTUH B
3a7ad4. MaTEeMaTHKH. OP-8. Ymeer 00yueHUn
[IK-1.1. 3naer OP-6. 3naer OCYILIECTBIISITh MaTeMaTHKe.
CTPYKTYpPY, COCTaB H OCHOBHBIE IPUEMBI | apTyMEHTHUPOBAHHBIHA
TUTAKTHYECKUE Y METOJIbI pellieHUst | BbIOOp Hanbosee
€IMHUIIBI npo0JsieM U 3a71ad B | LeIecoo0pa3HbIX
pEeAMETHOM obnactu METO/IOB, CPE/ICTB U
obnactu MaTEeMAaTHKH. dbopM opranuzanyu
(mpenos1aBaeMoro yueOHOro mnporecca,
peIMeTa). B COOTBETCTBHH C
IIK-1.2. Ymeer IUTAKTHYECKIMU
OCYIIECTBIISATH OTOOP 3a/1a4aMy |
yueOHOTo YCIIOBHUSIMU
CoZIepXaHus JUIsl €r0 OpraHu3aIvu.
peanuzanuu B
pa3auuHbIX opMax
00y4eHus B
COOTBETCTBUHU C
TpeOOBaHUSIMU
dI'OC OO0.
[TK-3. Ciocoben OP-11. 3naer OP-14 Ymeer OP-16. Bnaneer
q)OpMI/IpOBaTI) XapaKTEPUCTUKY OLCHUBAThH HaBbIKaMH
Pa3BUBAIOIIIYIO JIHYHOCTHBIX, o0pa3oBaTebHbBIC OpraHMU3aluy 1 }
00pa3oBaTeNbHYIO IPEIMCTHEX H PE3YIbTATHI: TIPOBEICHUS 3aHATHI
cpeny ais dbopmupyembIe B C UCTIOJIb30BAaHUEM
TOCTHKEHUS METATpC/IMCTHRIX MPENo/1aBacMOM BO3MOXKHOCTEHN
JMYHOCTHBIX, PE3yIbLTATOB B npenMere 00pa3oBaTesbHOI
NPEIMETHBIX U KOHTCKCTE NOpeaIMETHBIC U cpenbl aJist
MeTarpeIMETHBIX 00yUeHUsI MeTarpeaMETHBIC JIOCTYKEHUS
pe3yabTaToB MATEMATHIKE; KOMIIETSHIINH, a 00pa3oBaTENbHBIX
o0y4deHus OP-12. 3uaer TaKke PE3yabTaTOB U
cpencTBamMu OCYIIECTBIISTh obecrnieyeHus

0COOEHHOCTH

MIPETNO0/1aBaeMBbIX (coBMeCTHO ¢ KadecTBa y4eOHO-
yueGHBIX IpeaMerop. | AHTCTPALIN TICUXOJIOTOM) BOCIIHTATEIILHOTO
I1K-3.1. Bnageetr Y4EOHBIX MOHHUTOPHUHT MpOIECCa CPEACTBAMU
criocodamu MPEIMETOB IS JTUYHOCTHBIX MaTeMaTHKH.
HHTErpannu OpraHu3anuu XapaKTCPHUCTHUK.




y4eOHBIX TIPEIMETOB
JUTSL OpTaHU3alNN
pa3BUBAIOIICH
yueOHOMH
JESITEIIbHOCTH
(ucciegoBaTeIbCKOM,
MIPOEKTHOM,
IPYIIOBOM U JIp.).

Pa3HBIX CIIOCOOOB
yueOHOM
JICATETIEHOCTH.
OP-13. 3naer
BO3MOYKHOCTH
COLIMOKYJIBTYPHOU
Cpezbl ¥ CIIOCOOBI
ee UCII0JIb30BaHUS
JUTSL PEIICHUS
00pa3zoBaTesIbHBIX
3ajay.

OP-15 Ymeer
OpraHN30BbIBATH
yueOHBII TPOIIECC C
HCITOJIE30BAHHEM
BO3MOKHOCTEH
o0pazoBaTenbHON
Cpebl TSl pa3BUTHS
MHTEpeca K IpeIMETyY
B paMKax YpOUHOH U
BHEYPOYHOU
JIEATEIIHHOCTH.

OP-17. Biazeer
croco0amMu pa3BUTHS
y oOydJaronmxcs
IM03HABaTEILHOM
AKTHUBHOCTH,
CaMOCTOSTEILHOCTH,
MHHILIMATHBEI,
TBOPUYECKUX
CIIOCOOHOCTEH,
crocobamMu
dhopMupoBaHHS
pea3anuu
MPOrpaMM  Pa3BUTHS
VHUBEPCATBHBIX
y4eOHBIX JEeWCTBUI,
o0pas3Ios u
[EHHOCTEN
COIMAJILHOTO
ITOBEICHUS.

u

2. O0beM IMCUMIVIMHBI B 32a49€THBIX €IMHUIAX C YKA3aHHEM KOJHYECTBA aKaJeMHYeCKHX
4acoB, BbIICJCHHBIX HA KOHTAKTHYI0 paldory 00y4amwmmxcs ¢ npemnoaasareneM (Io
BH/IaM Y4eOHBIX 3aHATHH) M HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YaKOIIUXCS
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3. CopepxaHue TUCHUILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3jaejaM) ¢ yKazaHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHI

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOIUUECMEA AKAOEMUYECKUX UACO8 U

6U006 yUeOHBIX 3aHAMUIL



KonngecTBo yacoB no ¢popmam opranuzanuu
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OO6bIkHOBEHHBIE TH(DepeHITnaTbHBIC
1. ypaBHEHHUS [1EPBOTO MOPSJIKA 4 14 - 8
Oo0bikHOBeHHBIE MU epeHnanIbHbIe
2. YPaBHEHHUS BBICIIUX TIOPSIIKOB 6 6 - 10
Cucremsl qudepeHIraIbHBIX
3. ypaBHEHUH 4 4 - 8
PasnocTHbIC ypaBHEHUS
4 4 6 — 7
Hroro 18 30 - 33

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUcCUunIuHl

Pa3neua 1. O0bikHOBeHHBIE M PepeHHATbHbIC YPABHEHHUS NIEPBOI0 MOPAIKA

Hubdepennnanbioe ypaBHeHUE, OOBIKHOBeHHOE AuddepeHaIsHoe ypaBHEHHE.
[Topsinox ypaBHeHusi. OOliee M 4YacTHOE peLIeHHE OOBIKHOBEHHOTO U epeHIMaIbHOro
ypaBHeHud. [{uddepeHunanbHble ypaBHEHUs MEPBOTO MOPSAIKA, pa3pelieHHble OTHOCUTEIBHO
npou3BogHON. 3amadya Komm juig ypaBHeHus 1-ro mopsiika, pa3pelieHHOIO OTHOCHTEIBHO
pou3BOIHOM (0€3 Joka3aTenbeTBa). ['eoMeTprueckas HHTEPIIpETalMsl OCHOBHBIX OHATHMN: TI0JIe
HalpaBlIeHUH, WHTErpajbHbIE KpHUBbIE, Ormbarolas ceMeicTBa KpUBBIX. YpPaBHEHUS C
pazfensiomuMuca  nepeMeHHbIMU.  OJHOpPOJHBIE ypaBHEHHUS. YPaBHEHHS B  IOJHBIX
mudpdepennmanax. Jlunelinsle nupdepeHnanbHble YpaBHEHUS IE€PBOIO TMOPSJIKA: METOJ
BapHallMi IPOU3BOJIHOM IOCTOSHHOM; Merox bepHymin; cTpykTypa o0OIIEero pemeHus.
VYpaBuenus bepuysnnu. 3anaun, npuBoasume K AuddepeHnnanbHbIM ypaBHEHUSIM.

Paspnen 2. O0bIkHOBeHHBIEe U PepeHIATbHbIE YPABHEHHS BbICIIHUX IOPSJIKOB

Juddepennunanbable  ypaBHEHUs BBICHIMX TOPSAIKOB, pa3pelleHHble OTHOCHUTEIHHO
cTapuieil nmpou3BoAHoM. 3angaua Komm uist ypaBHEHMsI, pa3peIIeHHOTO OTHOCUTEIBHO CTapIIeit
npou3BogHONW. Teopembl CyIIEeCTBOBaHHS M €IMHCTBEHHOCTH pemieHus 3amgaun Komm (6e3
JoKa3arenbcTBa). JIMHEHHbIe OAHOPOAHbIE AU(QepeHInaTbHbe YPaBHEHHsI BTOPOTO MOpsAKa.
Teopembl 0 CTpyKType OOILEro pemieHus JUHEHHOTO OJHOPOJHOTO U HEOJIHOPOJHOTO
muddepeHMaIbHbBIX ypaBHEHUNH N-ro nopsiaka. JInHeitHble ogHOpoaHble AuddepeHnnaibHbie
YpaBHEHHUS C  TOCTOSHHBIMH  Kod(dduumeHtamu.  XapakTepUCTUYECKUH  MHOTOUIIEH.
JleiicTBuTenbHble KOpHU (TpocThle, KpaTHble). KoMmriekcHble KOpHH (IIPOCTBIE, KpaTHBIE).
JIluHeiiHble HEOJHOPOJHBIE YPAaBHEHHUSI C TMOCTOSHHBIMH Ko3dduimentamu. [Ipumenenue
JTUHEHHBIX JuddepeHInanbHbIX ypaBHEHUH K M3YYEHHIO CBOOOJHBIX U  BBIHY)KICHHBIX
KoJIeOaHUH.
Pa3nea 3. Cucrembl nuddepeHunanbHbIX ypaBHEeHUI



Cuctembl  guddepeHumanbHbix  ypaBHeHMid.  Hopmanbhas — ¢opma  cuctemsl
nuddepeHnraIbHBIX ypaBHEeHUH. 3aaava Koy 115 HopManbHOM CUCTEMBI ypaBHEHUH. TeopemMbl
CYIIECTBOBaHMS M €IUHCTBEHHOCTH pemieHus 3agaun Komm (6e3 mokasarenbcTBa). Pernenue
CHCTEM METOJIOM UCKJIFOUEHUS U METOJIOM UHTEIPUPYEMbIX KOMOUHAIIUH.

Pa3nea 4. PazHocTHBIE ypaBHeHHS

OOBIKHOBEHHOE PA3HOCTHOE YpPaBHEHHE M ero mnopsjaok. OOliee M 4acTHOE pellieHue
Pa3HOCTHOIO YypaBHEHHsA. JIMHEHHBIE PAa3HOCTHBIE YPAaBHEHMs IEPBOrO Mopsaka. JInHelHsble
OIHOPOJHBIE M HEOJHOPOJIHBIC PA3HOCTHBIE YPAaBHEHHsS BTOPOTO IOPsAKa C IOCTOSHHBIMU
kodpduuuentamu. CuUCTeMbl Pa3HOCTHBIX YpaBHEHHWH. 3agaud, MPUBOIANIME K Pa3sHOCTHBIM
ypaBHEHUSIM. AHAJIOTHs MEeXy Tu(depeHINaTIbHBIMU U PA3HOCTHBIMU YPAaBHEHUSIMU.

4. IlepeyeHb Y4eOHO-METOAMYECKOI0 o0ecreYeHUsl /ISl CAMOCTOSITeIbHOH PadoThI
o0yuarommxcsi Mo JMCHHUIINHE

CamocrosrenbHas padoTa CTyJICHTOB SBJIETCS 0cO00i (opMoOii opraHu3anuu y4eGHOro
nporecca, MPEACTaBIIOMAs COOOM  IUIAHMPYEMYO, I[O3HABATENbHO, OPraHW3allMOHHO |
METOJIMYECKH HAIPABIAEMYIO JESTeIbHOCTh CTYJEHTOB, OPHUEHTUPOBAHHYIO Ha JIOCTH)KEHHE
KOHKPETHOTO  pe3yJbTara, OCYIIECTBIIEMYI0 0€3 TMpsMOM  IOMOINM  IPEroJaBaTelIs.
CamocrosTenbHas paboTa CTYJIEHTOB SIBJISIETCS COCTABHOM 4acThio yuyeOHOH paOoThl U MMeEeT
[ENBI0 3aKpeIyIeHHe W YriyOJIeHne MOJydeHHBIX 3HAHHWA M HaBBIKOB, ITOMCK M MPHOOpETeHHE
HOBBIX 3HaHUI, a TAK)KE BBINOJIHEHHE YUEOHBIX 3aJJaHU, TOATOTOBKY K MPEICTOALIMM 3aHATUSIM
1 9k3aMeHy. OHa IpeTycMaTpUBaeT, Kak MPaBUIIo, pa3paboTKy pedepaToB, HAMMCAHHUE TOKIAIIOB,
BBINOJIHEHHE TBOPYECKUX, UHIMBUYyalIbHbIX 3aJaHUI B COOTBETCTBUM C y4eOHOM mporpammoi
(TeMaTHYeCKUM IUTAHOM M3Y4YeHHS AMCUUIUIMHBI). Tema aiisi TaKoro BBICTYIUICHUS MOXKET OBITh
IpeUIoKeHa MpernojaBaTenaeM Wik n30paHa caMMM CTYAEHTOM, HO MaTepHuall BBICTYIIJICHUS He
JOJKEH  AyOluMpoBaTh  JIGKIIMOHHBIM  Martepuan. PedeparuBHbli  MaTepuan  CIYXKUT
JIOTIOJTHUTENBHON HH(popManuel s paboThl Ha NpaKTHYECKUX 3aHATHAX. OCHOBHas Lenb
JAHHOTO BUJa pabOThl COCTOUT B OOYYEHMM CTYJEHTOB METOJaM CaMOCTOSTEIbHOU paboThHI ¢
y4eOHbIM MaTepuanoM. JIJsl MOJHOTHI YCBOGHHS TEM, BBIHECEHHBIX B IMPAKTHUECKHE 3aHATHSA,
TpeOyercs pabora ¢ TmepBoMCTOYHHKAMH. Kypc mpemycMaTpuBaeT CaMOCTOSTEIbHYIO paldoTy
CTYAECHTOB CO CHeLHaNbHOM JuTepaTypoil. Cieayer OTMETUTh, YTO CaMOCTOATENIbHas paboTa
CTYZICHTOB pEe3yJIbTaTHBHA JIUIIb TOT/A, KOT/Ia OHA BBIIOJIHIECTCS CHCTEMAaTHYECKH, TUTAHOMEPHO
U 1IeJICHAIIPaBIEHHO.

3amaHus  UIE  CaMOCTOSITENBHON  pabOTBl  MPEAYyCMATPUBAIOT  HCIIOJIb30BaHHE
HEOOXO/JUMBIX TEPMHUHOB W TMOHATUH 1O mpobirematuke Kypca. OHHM HaleIMBalOT Ha
MPAKTUYECKYI0 paboTy MO MPUMEHEHHUIO M3Y4aeMOro Marepuala, MOUCK OuOamorpaduueckoro
MatepHala ¥ 3JIeKTPOHHBIX UCTOYHUKOB MH(POPMALIMU, WILTIOCTPATUBHBIX MAaTEpUAIOB. 3aJaHUs
M0 CaMOCTOSITETIbHOH pabdoTe MHaroTCs 10 TeMaM, KOTOpble TPeOYIOT OTONHUTEILHON
popaboOTKH.

OO6mmit 00BeM CaMOCTOSITEIBHOW pPabOTHl CTYJAEHTOB IO JUCIHUIUIMHE BKJIIOYAET
ayJMTOPHYIO U BHEAYJAUTOPHYIO CAMOCTOATENbHYIO paOOTy CTYACHTOB B TEUEHHE CEMECTpa.

AyIUTOpHAs CaMOCTOATENNbHAsT padoTa OCYIIECTBISETCS B ()OpME BBITOJHEHHS TeCTa U
NUCbMEHHBIX  CaMOCTOSITENBHBIX ~ paboOT MO  pa3zienaM  JUCHMIUIMHBL.  AyIUTOpHAas
camocrosTeNnbHas padoTa obecriedeHa 0a30il TECTOBBIX MaTEpUAIOB MO pa3/ieiaM JUCIHUILINHBL.

BueaynutopHas camocTosTenbHas paboTa OCyIIeCTBIsIeTCs B OpMe MOATOTOBKH K YCTHBIM
BBICTYIUICHUSIM (JIOKJIaJaM 1o TeMe pedeparta).
OC-1 IIpumepHBIe BONIPOCHI TECTA:
1. Cpenu mpuBeIeHHBIX YTBEP)KICHHUI BEPHBIM SIBISETCS ...
1. uvacTHOe pemieHHe A.y. — 3TO peIIeHHE, MOoJIy4aeMoe M3 OOLIEro Mpu KOHKPETHBIX
3Ha4YeHusAx napamerpa C;



2. YacTHOE peIlIeHHEe J.y. He MOXKET OBITh MOJIyYeHO M3 OOIIEro pemeHus Ipu 3aJaHHBIX
HaYaJIbHBIX YCIOBUAX;

3. ocoboe pemieHue 1.y. — 3TO pelIeHne, MoIydaeMoe U3 O0IIero MpU 3aJaHHBIX HauyaJIbHBIX
YCIIOBUSIX;

4. olmuiee pemeHne — ’TO MHOKECTBO BCEX YaCTHBIX U OCOOBIX PEIICHUH J1.y.

2. Cpenu mpuUBEIEHHBIX J.y. ypaBHEHUEM 2 MOPSIIKA SBISETCS ...

1. Z—:(gl -y=sinx
2. (Y)? +x’y* =9x
3. yVy"+2(y")? =0
4. (y)?+cosx=0
3. CoorBercTBUE MCKOY I[I/I(b(i)epeHL[I/IaHBHLIMI/I YPpaBHCHUAMHA U UX O6H_[I/IMI/I PCIICHUSAMMA

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 CamocrosiTesibHasA padora

1. xy’—y:xtg%; y1)==Z.

2
2. (yzx/l— x® + x}jx +2xyvV1—x?dy =0.
4xy' +3y = —e*x'y°.
y=2xy'~(y').

3

4

5. y=xy'+3y".

C-3 CamocrosiTesbHas padora
2.\,m

1. xy"+xy'=1.

2. 3yy"=y+y?®+1, y(0)=-2, y(0)=0.
3. y¥ =cos®x,

y(0)=—, y(0)=0,y"(0)=

m

0]

y"(0)=0.

|+

p— § y
4. y"=y".
5. y"+9y = xe¥™ + 2xsin X.
6. y"+y=tgx, y(0)=2, y'(0)=1.

OC-4 CamocrosiTeqbHast padoTa (IOMALIHSAS).

Penmmte cucremy auddepeHnnanbHbIX ypaBHEHUH HECKOIBKHUMU CLIOCOOAMH.

% =—X+Yy+2sint—3cost,

% =—6X+4y +7sin t —20cost.

IIpumepHoe conep:kaHne UTOrOBOI KOHTPOJILHOH padoThI

1.  Jloxaxuwure, 9TO byHKIHS y= f(X)/ y= f(n) YIOBJIETBOPSIET
TuddepeHInaIbHOMY/pa3HOCTHOMY YPaBHEHHUIO.
2. Ompenenure THN IU(QEpeHIINATBPHOIO ypaBHEHUS MEPBOTO TOPSJIKA W PEUINTE ero

(YypaBHEHHE C Pa3ACNSAIOMIMMUCS TEPEMEHHBIMU, OMHOpOAHOe nuddepeHInanIbHOe



9.

ypaBHEHHE, ypaBHEHHE B IMOJHBIX AuddepeHnnanax; JIMHEHHOE ypaBHEHUE, YpaBHEHHE
bepnynnm).

Haiinute obmiee/4acTHOe pelieHre Pa3HOCTHOTO YPaBHEHHSI IEPBOTO MOPSIIKA.

[To manHBIM YCIOBHS 3a7aud cOCTaBbTe AUDPepeHnnanbHoe/pasHOCTHOE YpaBHEHHE U
pemute ero. Caenaite pucyHoK.

Haiinure obmiee pemenne auddepeHnnaibHOr0 YpaBHEHUS, JOMYCKAIOMIEro MOHMKEHUE
nopsiika. Haiinure pemenue 3anaun Koy 1o 3aiaHHbIM HAYaJIbHBIM YCIIOBHUSIM.
CocraBbTe JHHEHHOE OAHOpOAHOE AuddepeHnnantbHoe ypaBHeHUE (BO3MOXHO MEHBIIIETO
HOPSI/IKA) ISl KOTOPOTO JaHHbIC (DYHKIIMU SBJISIFOTCS YaCTHBIMU PEIICHUSMH.

Haiigute oOmiee pemieHue JTWHEHHOTO OJHOPOAHOTO AH(PPEPEHIINATHHOIO/Pa3HOCTHOTO
YPaBHEHHS C TIOCTOSHHBIMHU KO3 (DUIIEHTAMH.

Haiinute pemenue 3amaun Komm s nuHeitHOTO nuddepeHInaIsHOr0 HEOJHOPOIHOTO
ypaBHEHUSI C IIOCTOSIHHBIMU KO3 uIieHTamu.

HaiinuTe oOmiee / vacTHOE perieHue cucTeMbl Tud HepeHIIUATbHBIX YPaBHEHHIHA.

IIpumepHbIii NepedyeHb TeM pedepaToB

1.
2.
3.

No ok

®

10.
11.

12.
13.

14.

1.

Cxewma Ilukapa pemenus 3agauun Koru.

Merton Diinepa npubIMKEHHOTO penteHus ypasuenus y = f(x,y).

OnHoponHble GYHKIMU M OAHOPOJAHBIE ypaBHEHUA (popMyna Diliepa Uisl OJHOPOAHBIX
GbyHKIUR).

VYpaBHeHUs B TOJHBIX JU(depeHmanax 1 UHTErpUPYIOIIUA MHOKHUTENb.

Cewmbs bepnymu u quddepeHnnanbHble ypaBHEHUS.

YpaBuenus Pukkaru.

VYpaBHEHHsI, HE pa3pELICHHbIE OTHOCUTENBHO IIPOM3BOAHOW: ypaBHeHus Kiuepo u
Jlarpanxa.

Pemenue nuddepeHnranbHbIX ypaBHEHUHN IpU OMOIIU PSI0B.

KpuBsle, cBsi3aHHBIE C JBM)KEHHEM TOYKM WM Tela Ha IUIOCKOCTH/B MPOCTPAHCTBE
(3KCcrIOHeHIMaNbHast KpuBas, napadosna Heilns, nenHast TMHus, TpakTpHca).
[TpubnuxeHHble MeTOBI perieHus auddepeHInalIbHbIX YpaBHEHUH.

[Ipumenenne TeopeMbl baHaxa o0 CXKHUMaoIIeM OTOOpPaXEHMUM K  PEIICHHUIO
Qg QepeHIManbHbIX YPABHEHUH U UX CUCTEM.

JuddepeHnnanbHble ypaBHEHUS KaK CPEACTBO U3yUEHUs KOieOaTeIbHbIX SBJICHUM.
[Tpunoxenus auddepeHMaIbHBIX ypaBHEHMH B 3ajJadax €CTECTBO3HaHUS (3a1ada o
KpPUBOM HaMCKOpEHIIEro CIycka, 3ajada O IPOBUCAHUM LENHOM JIMHUM, MOJENb
BounbTeppa «XUIIHUK-KEPTBa).

JIuneiinble nuddepeHranbHble ONepaToOphbl U UX MPUITOKEHHUS.

Hna camocmoamenvHoii OO20MOEKU K 3AHAMUAM NO OUCHUNTUHE PEKOMEHOYEM A
UCnob306amb yueOHO-MemoouecKue Mamepuaibl:
Cubupena A.P., Pacnyteko T.b. Meronbl uHTErpUpOBaHMs. METOINYECKUE YKA3aHUS TS
CaMOCTOSITENIbHOU paboThl cTyAeHTOB. U3n. 2-e. — Yibsanosck: YalI'TY, 2005.-40c. —
2017 [DneKTpOHHBIH].

5. l'[pnMeprle OLCHOYHBIC MAaTEpHUAJbl JA MPOBCACHUA TEKYIIEro KOHTPOJHA
yCcneBaeMoCTH U l'[pOMe)KyTO‘lHOﬁ aTTeCTalluu oﬁyqamumxca Mo AMCIHUIIJIMHE

Opranusanus ¥ NpoBe/iecHUe aTTeCTAllu CTyAeHTAa
®I'OC BO B cooTBeTCTBMM ¢ HpHUHOMNAMH BOJIOHCKOro mporecca OpUEHTHPOBAHBI

MIPEUMYIIECTBEHHO HE Ha COOOIIEHUE 00yJaroneMycsi KOMIUIEKCa TEOPETUISCKUX 3HAHUIA, HO Ha
BbIpa0OTKY y 0OakanaBpa KOMIIETEHIUI — AMHAMUYECKOTr0 Ha0opa 3HaHWM, YMEHUI, HABBIKOB U



JUYHOCTHBIX Ka4eCTB, KOTOPHIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCTIOCOOHBIM Ha PHIHKE
TpyJa U yCHeuHO NPoecCHOHAIBHO PeaTn30BbIBATHCA.

B mporiecce orenku 6akagaBpoB HEOOXOAMMO HCTIOIB3YIOTCS KaK TPAAUIIMOHHBIC, TaK H
WHHOBAIIMOHHBIE THUIBI, BUABI U (QOpMBI KOHTpOJs. [Ipu 3TOM MOCTENEHHO TpaaUIMOHHBIE
CpPEACTBA COBEPLICHCTBYIOTCS B PYCJI€ KOMIIETEHTHOCTHOIO IIOJXO0Jda, @ HWHHOBALlMOHHBIC
Cpe/CcTBa aIallTUPOBAHBI JJIs IOBCEMECTHOI'O IPUMEHEHHUS B POCCUNCKON BY30BCKOM IPAKTHUKE.

Leabr mpoBeneHHsl aTTecTAllMH — TPOBEPKAa OCBOCHHUS OOPa30BATEIHHON MPOTPAMMEI
JTUCIUILIMHBI-IPAKTUKyMa yepe3 copMUpPOBAHHOCTH 00pa30BaTENIbHBIX PE3YIbTATOB.

IIpomeskyTOYHAA aTTeCTALMSA OCYIIECTBISECTCS B KOHIIE CEMECTPA U 3aBEPIIAECT U3YUEHUE
JTUCIUIUIMHBI, TIOMOTaeT OLICHUTh KPYIHbIE COBOKYITHOCTU 3HAHUW M yMEHMH, (HOpMUPOBaHUE
ONPEAECIEHHBIX KOMIIETCHIMN.

OLEHOYHBIMM ~ CpPEACTBAMH  TEKYIIErO  OICHUBAaHUS  SBISIIOTCA:  MaTepUabl
CaMOCTOSITENIbHBIX Pa0OT, UTOTOBOW KOHTPOJIbHON paboThl / pedepara. KoHTponb ycBoeHus

Marcpurajia BEACTCA PErysipHO B TCUHCHHUEC BCEI'0 CEMCCTpA Ha MPAKTUYCCKUX 3aHATHUAX.

No
/o

CPEJCTBA OLHEHUBAHMUAI,
UCTIOJNIb3YEMBIC JJISI TEKYIIETO
OIICHUBAHMSI ITOKA3aTeIIs
dbopMUPOBaHUS KOMITETEHIINH

OOpazoBaTeibHbBIE
PE3YIbTATHI AUCHUITJINHBI

OC-7 Dx3ameH B (hopme yCTHOTO
cobecemoBaHUs

1. OueHo4HbIE CpeACTBA OP-1. 3Haer MeTOABI KPUTUYECKOTO aHAIM3a U
AJISl TeKyliei arrecTanuu cHHTe3a HH(POPMAIHH.
OP-2. YMmeeT ocylIecTBIATh HOUCK U aHAIN3
OC-1 Tect MCTOYHUKOB HH(DOPMAIIUH C TOYKHU 3PECHUS
OC-2 CamocrosrenbHas pabora BPEMEHHBIX U IPOCTPAHCTBEHHBIX YCIOBUN UX
OC-3 CamocrosTenbHas paboTa BO3HUKHOBEHHSI.
OC-4 CamocrosrenbHas pabora OP-3. Bnazneer HaBbIKaMH pedIeKCUH 110 TOBOY
OC-5 HtoroBast KOHTpOJIbHAs COOCTBEHHOM M 4Yy)KOH  MBICIUTEIbHON
pabota nearenbHOcTH.OP-4.  3Haer posme M MecToO
Cc-6 pedepar MaTeMaTHUK M €€ HCTOPHHU B OOIEH KapTuHE
2. OueHo4HbIC CPECTBA HAy4HOI'O 3HAaHUS,
AJIs1 IPOMEKYTOYHOM OP-5. 3Haer cTpyKTypy, COCTaB M TUIAKTHUECKHE
aTTecTaluu CIMHULBI  COIEp)KaHMs  IIKOJIBHOTO  Kypca
MaTEeMAaTHKH.

OP-6. 3Haer OCHOBHBIE NPUEMBI U METOJbI
pewmieHus mnpoOneM M 3ajady B objactu
MaTEeMaTHKH.

OP-7. Ymeer ocymecTBiIsITh OTOOp Yy4eOHOro
COZIEpKaHUsI TSI €ro peajn3allii B Pa3IMIHBIX
¢dopmax  OOyueHHS B  COOTBETCTBUH  C
COBPEMEHHBIMHU TPEOOBaHUSIMH K 00pa30BaAHHMIO.
OP-8. YMeer ocymiecTBIs TS apryMEHTUPOBAHHbIN
BBIOOp HauOonee 11e71eco00pa3HbIX METO/IOB,
cpenctB M (GopM  OpraHuzaluu  y4eOHOro
nporecca, B COOTBETCTBUHM C JIHIAKTHICCKHMH
3a/1a4uaMH ¥ YCIIOBUSIMU OpPTaHHU3aLUK.

OP-9. Bmaneer neiicTBUEM NPOEKTHPOBAHUS
pazIMUHBIX (GopM yueOHBIX 3aHATHI,

OP-10. Brnageer  HaBBIKOM — IpPUMEHEHHS
Pa3IUYHBIX METOJOB, IPHEMOB U TEXHOJOTHH B
00yJYEeHHUN MaTEeMaTHUKE




OP-11. 3Haer XapaKTepUCTUKY JIMYHOCTHBIX,
MPEIMETHBIX U METaNPEIMETHBIX PE3YJIbTaTOB B
KOHTEKCTE 00y4YeHHsI MaTEMAaTHKE;

OP-12. 3naer 0COOCHHOCTH MHTETPALMU YIEOHBIX
IpPEeMETOB AJIsl OpPraHU3alii Pa3HbIX CHOCOOOB
y4eOHOM e TeIbHOCTH.

OP-13. 3HaeT BO3MOXKHOCTH COLUOKYJIbTYPHOH
cpenbl U CHOCOOBI €€ HCIOJIb30BaHUsS IS
peleHust 00pa3oBaTeNbHbIX 331a4.

OP-14 VYmeer oueHuBaTh 00pa3oBaTeIbHbIC
pe3yabTaThl: (POPMUPYEMBIE B NPENOAABAEMOM
npeaMere MpeAMETHBIE W METanpeaMETHBIC
KOMIIETEHIIMM, a  TaKKe  OCYIIECTBIAThH
(COBMECTHO C TICHXOJIOTOM) MOHHUTOPHHT
JUYHOCTHBIX XapaKTEPUCTHUK.

OP-15 Ymeer oprann30oBbIBaTh YUeOHBII MPOIIECC
c UCIIOIb30BaHUEM BO3MOXHOCTEH
00pazoBaTeBLHON CPEbl IS Pa3BUTHSI MHTEpeca
K MpEeIMETy B paMKax YpOYHOM M BHEYPOUHOU
JEATEIIbHOCTH.

OP-16. Bnazseer HaBbIKaMH OpraHu3allid U
NpPOBEJCHU  3aHATUH € UCIOJIb30BaHUEM
BO3MOXKHOCTEH  00pa3oBaTeIbHOM Cpelbl IS
JIOCTHXKEHHsI 00pa30BaTEIbHBIX PE3YJIbTaTOB U
obecrieyeHusl KauecTBa y4eOHO-BOCIIUTATEILHOTO
npoliecca CpeJICTBAMH MaTEMaTHKH.

OP-17. Bnanmeer cnocobamMu pa3BUTHS Y
o0yyJaroImuxcss MO3HaBaTEeIbHOW aKTHUBHOCTH,
CaMOCTOSITETbHOCTH, HHAITUATHBEI, TBOPYECKUX
criocoOHOCTeH, crnocobamu (HOpMHUPOBAHUS U
peanuzanuu IporpaMMm pa3BUTHS
YHUBEPCAJIbHBIX YUEOHBIX JIeHCTBHIA, 00pa31oB
Y IICHHOCTEH COIMAJIbHOTO TTOBEICHUSI.

Mamepuansl, ucnons3yemole 0115 MEKyuie20 KOHMPOJis yCHeeAEMOCHU
odyuarowuxca no oucyuniune

Omnucanue OLCHOYHBIX CPCACTB U HCO6XOI[I/IMOFO 060pyI[OBaHI/IH (I[eMOHCTpaL[I/IOHHOFO
MaTepI/IaJ'Ia), a TaK XC mpoueaypbl W KPHUTCPUHU OLNCHUBAHHA HWHIUKATOPOB AJOCTHXKCHUA
KOMHCTGHI_II/Iﬁ Ha pas3IMYHbIX dTallaX UX (I)OpMI/IpOBaHI/IH B IIPpOICCCC OCBOCHUA O6p3.30B3TCJ'ILHOI>i
mporpaMMBaI IPpEACTABIICHEI B CDOH)IC OLCHOYHBIX CPEACTB AJId TCKYIIETIO KOHTPOJIA YCIIEBACMOCTH
nu HpOMC)KYTO‘-IHOI\/'I arTeCTalu 1o JUCHUIIIINHC «I[I/I(I)(I)CPGHLH/IQ.HLHBIC YPaBHCHUA.

Mamepuansi, ucnonv3yemoie 011 RPOMEHCYMOYHO20 KOHMPOJIA YCREeeaemMocmu
o0yuarwuxca no Oucyunaune

OC-7 Jx3amen B (popMe YCTHOTIO codeceq0BaAHUSA

IIpumepHas nporpamMma 3K3aMeHa

Paszgea 1. O0bikHOBeHHbBIE NH(depeHIIHATbHbIE YPABHEHHUS NIEPBOI0 MOPSIAKA



o NOo o~ Ww

OcHOBHbIE  TOHATHS  Teopuu  nudPepeHIUATBHBIX  ypaBHEHUH  (OOBIKHOBEHHOE
muddepeHaIbHoe  ypaBHEHUE; MOPSIOK I (epeHIHalIbHOTO ypaBHEHHS; pEIICHHE
muddepeHnaIbHOro  ypaBHeHHs, oOIiee M 4YacTHOe pelieHue audQepeHnaaIbHOro
ypaBHEHHsI, UHTETpaIbHAsl KPUBAsi, 0JIC HAIIPABICHUIA).

HauvanpHoe ycnoBue auddepeHnmanpHoro ypaBHeHus. 3agada Komm. Teopema o
CYILIECTBOBAHUH U CIMHCTBEHHOCTH petieHus nuddeperunansaoro ypasaenus y' = f (X, y),

YZIOBJIETBOPSIOUIETO 33JaHHOMY Ha4aJIbHOMY YCJIOBUIO.

VYpaBHeHUs ¢ pa3feAOILUMUCS IEPEMEHHBIMHU.

OnHoponHbie GYHKIUU U OJHOPOIHBIC YPABHEHUSI.

YpaBHeHUS B MOJHBIX 1uddepeHranax.

JIuneitnple ypaBHeHus. MeTo1 Bapyalliy MpOU3BOJILHON MTOCTOSHHOM.
Jluneiinbie ypaBHeHus. Meron bepnyiu.

YpaBuenus bepnyiun.

Pa3pnen 2. O0bikHOBeHHBbIE TU(epeHInaTbHbIe YPABHEHUS BBICIIUX IMOPAIKOB

9

10

11
12
13

14

15

16

OOmmii Bun mudQepeHnuaIbHoro ypaBHeHuss N-ro mnopsaka. OOmiee W 4acTHOE pelIeHHe
QG epeHaIbHOr0 YpaBHEHUS N-TO MOPSIKA.

Teopema 0 CyIIeCTBOBaHMM M €IUHCTBEHHOCTH pelIeHUs MU PEpeHINaTbHOTO YpaBHEHHS
y™ = f (X, YoV y(”’l)), YIIOBJICTBOPSIFOIIETO 3a/TaHHBIM HAYAIBHBIM YCIIOBHSIM.
Jlnddepennuansubie ypaBHeHHs, JONYCKAOMUe MoHmKenne nopsaka: y ™ = f (x).
Juddepennmanbaple ypaBHEHHs, JOMYCKAOUINE TOHMKEHNE TIOPSIIKA: F(y (- y("))z 0.
Jlunelinble nuddepeHnnanbHble YpaBHEHUsT N-ro nopsaka. Teopema O CyIIeCTBOBAaHMM U
€IMHCTBEHHOCTH PEeLIeHHUs JIMHEHHOro auphepeHInalIbHOro ypaBHEeHHUs N-To MOopsAKa.
JluneliHble OJHOPOAHBIE TU(QepeHInaTbHbIE YpaBHEHHUS 2-TO MOpsAIKa C MOCTOSHHBIMU
koo dunmenTamu. XapakTepuctudeckoe ypaBHeHue. CTpyKTypa oOIIero permeHus.
JluHeliHbIe OJHOPOAHBIC MH(QepeHInaIbHbIe YpaBHEHHUS N-TO TMOPSAIKAa C MOCTOSHHBIMU
koo dunmenTamu. XapakTepucrudeckoe ypaBHeHue. CTpyKTypa oOIIero permeHus.
Jlunelinple HeoqHOPOAHBIE MU depeHInaNIbHbIe YpaBHEHHS N-TO MOPSAIAKA C MOCTOSHHBIMU
ko3 uurentamu. Meroa noadopa 4aCTHOTO pelIeHusl.

Paznen 3. Cucrembl quddepeHnaabHbIX YPABHEHU

17
18
19
20

Cucrems! tudpepeHanbHbix ypaBHeHHH. HopmanbHas opma cuctemsl.
CucreMbl TMHENHBIX YPABHEHHH.

Meron UCKIIOYEHUs] HEU3BECTHBIX.

MeTto HUHTErpupyeMbIX KOMOMHAITHH.

Paznen 4. PasHocTHBIE ypaBHEHUS

21

22
23

24

25

OCHOBHBIE IOHATHS TEOPHH PA3HOCTHBIX YpaBHEHUH (OOBIKHOBEHHOE Pa3HOCTHOE ypaBHEHUE
¥ €ro MOPsI0K; 00Iee U YaCTHOE PELICHUE Pa3HOCTHOTO YPaBHEHUS).

JIuHeliHbIe pa3HOCTHBIE YPaBHEHUS IIEPBOTO MOPSAKA.

JluHeliHble OJHOPOAHBIE PA3HOCTHBIE YpPAaBHEHHs BTOPOrO TMOpSAKAa C MOCTOSHHBIMU
KO3 UIIMEHTaMH U CTPYKTypa UX PEIICHUS.

JluHeliHBIE HEOTHOPOIHBIC PA3HOCTHBIC YpPaBHEHHS BTOPOTO TMOPSAKA C TOCTOSHHBIMA
Kod(puImeHTaMu U CTPYKTYypa UX PEIICHUSI.

AHanorus Mmexay auddepeHInaabHBIMUA U Pa3HOCTHBIMU YPaBHEHUSMHU.



B koHIIe M3y4eHHs TUCIUIUIMHBI TTOABOAATCS UTOTH paOOTHI CTYICHTOB Ha JICKIIMOHHBIX U
NPAaKTUYECKHUX 3aHATUSAX ITyTEM CYMMHPOBaHHUs 0AJUIOB, HAOPAHHBIX B TEUCHHE CEMECTPA.
Kpurepun oueHuBaHusi 3HAHU 00y4AKOIIMXCH MO TUCUMUIIJIMHE

Dopmuposanue 6ALTLHO-PEUMUHE0B0U OYEHKU pabombvl 00YYaAOUWUXCSL

[Tocemtenune Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTHYCCKUX | DK3aMeH
JIEKIAHA .
3aHATHH 3aHATHIX
PazbauioBkano | 2 x 1=2 5x1=5
227 6amioB 64 6amta
5 BHJIaM paboT OajuIoB Baiuios
cemectp | CymmapHsbIi 7 6anna 236 OamioB 300 GamnoB
2 6amoB max
Makc. oamn Max max max

Kpumepuu oyenusanus pabomel 0d6yuarowue2ocs no umoz2am cemecmpa

Ouenka banani (3 3E)
«OTJIIMYHOY 271-300
«XOpOILIO» 211-270

«yOBIETBOPUTEIILHOY 151-210
«HEYJIOBJIETBOPUTEILHO 150 u MmeHee

6. MeToanyecKkue yKa3aHus VIl 00y4alOLIMXCSl 10 OCBOCHHIO THCHMIIIMHBI

VYcnenrnoe u3yueHue Kypca TpeOyeT OT 0OyJaroumuxcsi TOCEIIeHUs JIEKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATUSAX, BBIIOJHEHHS BCEX Y4YEOHBIX 3aJaHMi MpernojaBaTels,
03HAaKOMJICHHSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIMH — OJHa U3 (OpPM aKTHUBHOM CaMOCTOATENbHON paboThl o0ydaromuxcs,
TpeOyrolasi HABBIKOB U YMEHUS KPAaTKO, CXeMaTUYHO, TIOCJIEI0BAaTENIbHO U JIOTHYHO (PUKCHPOBATH
OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIMPOBKH. B KOHIlE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) I TOTO, YTOOBI OOydaroImMecss WMETHd BO3MOXKHOCTH 3a]1aTh
YTOYHSIONIME BOMPOCHI IO HM3y4aeMOMY Marepuany. I3-3a HEZOCTaTOYHOro KOJIUYEeCTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAeTCd OCBETUTb B IOJHOM OOBEME, MOITOMY
IIPEnoaBarenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCHT HA CaMOCTOSITEJIBHYIO
paloTy CTYyZIEHTOB, pEKOMEHAYSI Ty WM UHYIO Juteparypy. Kpome 3toro, /i mydiiero ocBOeHUs
Marepuala U CHCTeMaTH3alMyd 3HAHUM M0 JMCLMIUIMHE, HEOOXOIMMO IOCTOSHHO pa3dupath
MaTepHabl JIEKLIUH 110 KOHCIEKTaM U y4eOHbIM 1nocoousM. B ciydae Heo6xonumocTu odpararbes
K IIPENOJABATENIO 32 KOHCYJIbTALUEH.

IMoaroroBka Kk NpakTHYeCKUM 3aHATHAM.

[Tpn moAroToBKE K MPAKTUYECKHM 3aHATUSAM CTYICHT JOJDKEH H3YyYUTh TEOPETHYECKHUI
MaTepHaj 1o TeMe 3aHsTUS (MCHOJIb30BAaTh KOHCHEKT JEKIMH, U3YyYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbHCS C JOMOJIHUTEILHON JIUTEPATypOH, IPHU HEOOXOTMMOCTH JTOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHBIX HMCTOYHHMKOB). B ciyyae 3arpyaHeHwuii,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUUECKOro MaTepHaia, CTYIEHTY clielyeT oOpamarbcs 3a
KOHCyNbTallMel K mpenojaBaremo. Vs Ha KOHCYNbTalMi0, HEOOXOJMMO XOpOIIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPBIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTHuecKoro 3aHATHA MPEnoaBareb 3HAKOMUT CTYJIEHTOB C TEMOM, Orianiaer
IUIAH TIPOBE/ICHMS 3aHATHA, BBIIACT 33/1aHUs. B TeueHne OTBEIEHHOTO BPEMEHM Ha BBIOJIHEHHE



PabOTHI CTYIEHT MOKET 0OpaTUTHCS K MPENoJaBaTelio 32 KOHCY/bTAIMEH WM pa3bsiCHEHUAMH. B
KOHIIE 3aHTHS IIPOBOAUTCS IIPUEM BBIOJHEHHBIX 3aJIJaHU, cOOeCeI0BaHUE CO CTYACHTOM.

Pe3ynbTaThl BBIOIHEHUS TPAKTUYECKHUX 3/IaHUH OIIEHUBAIOTCS B Oajlax, B COOTBETCTBHU C
OaJIIbHO-PEUTHHTOBOM CUCTEMOM YHUBEPCUTETA.

Ili1anbl IPAKTHYECKUX 3AHATHH

IIpakTuyeckoe 3ansaTue Nel. 3amauyum, TpPUBOASIINE K OOBIKHOBEHHBIM U (epeHIInaTIbHBIM
ypaBHeHHUsIM. OCHOBHBIE TIOHATHSI TEOPHH JU(PepeHIINATBHBIX YPaBHEHUH
IIpakTuyeckoe 3ansaTHe Ne2. YpaBHEHHS C pa3JeiAOMUMUCI TepeMeHHbIMH. OIHOPOIHBIC
g depeHIraIbHbIe ypaBHEHUS.
IIpakTuyeckoe 3anaTue Ne3. Jluneiinple auddepeHnnanbaple ypaBHeHHS. MeTo Bapualuu
IIPOU3BOJILHOU IIOCTOSTHHOM.
IIpakTuyeckoe 3ausTue Ned, JIluneitasie nuddepeHnanbabie ypaBHEHU. METO/T TOJICTAHOBKH.
VYpaBHeHue bepHyi U METO/IbI €r0 PELIEHUsI.
[IpakTuyeckoe 3ansaTue Neb5. VpaBHeHuss B moiHbIX auddepennmanax. MHTErpupyrommuii
MHOKUTENb.
[IpakTuyeckoe 3ansaTue Ne6. CMemnianHble 3a7a4d HAa MHTErpupoBaHue MU epeHIInaTbHBIX
yYpaBHEHHIA IEPBOTO MOPSIKA. 3a/1a4H HA cocTaBlIeHHe ] PepeHInanbHbIX YpaBHEHUH.
IIpakTuyeckoe 3ansaTue Ne/ CamoctosrenbHas padora Nel.
IIpakTnyeckoe 3ansitue Ne8. JluddepeHumanbHple yYpaBHEHUS BBICHIMX IOPSAKOB,
JIOMYCKaIoI1e NOHMKEHUE MOPSAIKA.
IpakTnyeckoe 3ansaTue Ne9. JIuneitnsie oqHOpoaHbIe AU PepeHnnanbHbIe YpaBHEHUS BBICIINX
MOPSAKOB C MOCTOSHHBIMU KO3 duirenramu. JInHeiHbie HeoqHOpOAHBIE nuddepeHnanbHbIe
YpaBHEHHsI BBICHIMX IOPSIKOB C MOCTOSHHBIMH KOd(pduuueHTamMu. MeToj HeolpeaeieHHbIX
K03 PHUITMEHTOB.
IpakTnyeckoe 3ansitue NelO. JluneitHple HeomHOpoAHBIE MU(EPEHINATBHBIE YPaBHEHUS
BBICHIMX TOPSJIKOB C MOCTOSHHBIMH Ko3(duuumenramu. MeToq Bapualuu HpOM3BOJIBHBIX
MOCTOSTHHBIX.
IIpakTnueckoe 3ansaTue Ne 11. CamocrositenbHast padota Ne2.
IIpakTuueckoe 3ansaTue Ne 12. Cucremsl 1uddepeHnaibHbIX YpaBHEHUH.
IIpakTnueckoe 3ansitue Ne 13. Cucremsl auddepeHIManbHbIX YypaBHeHHH. JloMarHss
MHAMBHUAYyalIbHAs caMocTosiTeNbHas padoTa Ne3.
IIpakTnyeckoe 3ansaTue NelS. 3amgaum, mpUBOASIINE K Pa3HOCTHBIM ypaBHEHUsM.JIuHeiHbIe
Pa3HOCTHBIE YpaBHEHUS IEPBOTO MOPSAKA.
IIpakTnyeckoe 3ansaTHe Nel4. JluHeilHble ONHOPOIHBIE PA3HOCTHBIE YPAaBHEHHUS BTOPOTO
MOPSAJKA C TOCTOSIHHBIMU KO3(P(PUIIMEHTaMU U CTPYKTYpa UX PELIeHUsI.
JIuneiiHble HEOAHOPOJAHBIE PAa3HOCTHBIE YPAaBHEHUS BTOPOTO MOpsAKa € IOCTOSHHBIMU
KO3 (UILIMEHTaMH U CTPYKTypa UX PEIICHUS.
IIpakTnyeckoe 3ansiTue Ne 15. Mtoroas KoHTpoJibHas padoTa.

7. IlepeyeHb OCHOBHOW M JONMOJHUTEJbHON yueOHOUH jsuTepaTypbl, UHTEpHET-pecypcoB,
HEO0XOAUMBIX [IJIS OCBOCHUSI JUCIUNJIMHBI

OcHoBHas JuTepaTypa
1. Acramoa, W.B. [Ilpaktukym mno kypcy «duddepeHunanbupie  ypaBHEHUS»
[DnexTponHbIi pecypc]: yuebnoe mocobue / U.B. Acramosa, B.A. Hukumkus. - M. :
EBpasuiickuii OTKpbITBI MHCTUTYT, 2011. - 96 c.
URL: //biblioclub.ru/index.php?page=book&id=90289
2. Bunenxun, H. . Iuddepenunansusie ypaBHenus: [Texcr] / H.S. Bunenkun, M.A.
Hobpoxoros, A.H. Cadonos. — Mockga: [Ipocsemenne, 1984. -175 c.



http://biblioclub.ru/index.php?page=book_red&id=90289

Juddepennmanbable ypaBHeHUs : yueOHUK. — 4-e u3a. — Mocksa : @usmariur, 2002. —
252 c. — (Kypc BbIcmieli MaTeMaTUKH M MaTeMaTH4eckor ¢usuku. Beim. 6). — Pexxum
JI0CTyma: o MOAIUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=145012 (nata obpaleHus:
28.05.2022). — ISBN 978-5-9221-0277-3. — TeKcT : 3JCKTPOHHBIH.

Pomanko, B. K. Kypc pasHoctHbIx ypaBHeHui : yue6Hoe mocobue / B. K. Pomanko. — Mocksa :
O®usmarnur, 2012. - 200 c¢. - Pexum = gocryna: o  TOANHUCKE.  —
URL.: https://biblioclub.ru/index.php?page=book&id=457685 — bubmuorp.: ¢. 196-197. — ISBN
978-5-9221-1387-8. — Teker : anexrponnsiii. TuxonoB A.H. Jluddepenimanbabie ypaBHEHUS:
[Texcr] / A.H. Tuxonos, A.b. BacunbeBa. - 4-¢ uzj., crep. - Mocksa: ®usmariur, 2002. -
253 c.

JlonoJIHUTeIbHAS JTUTepaTypa

1.

2.

3.

10.

11.

12.

13.

Bubuxkos, FO. H. O0umii kypc 0ObIKHOBEHHBIX MU depeHInanbHbIX ypaBHeHui: [ Teker]:
/ YO.H. bubukos. - Jleannarpaa: M3narenscTro JIT'Y, 1981. - 232 c.

I'mupuku, C. I'. Pacckasel o pusukax u matemarukax: [Tekcr]: / C. I'. [uHIuHKMH. —
M: MIIMHO, 2006. — 464 c.

Bepxounkuii, B. M. Uncnennsie MeTopl. MaTeMaTHuecKuii aHAIu3 W OOBIKHOBCHHBIC
muddepennransubie ypaBHeHnus: [Tekct]: / B.M. BepxOuukwuii. - MockBa: Beicmias
mkoja, 2001. — 381 c.

Hemunosuy, b. II. Juddepenuunansusie ypaBuenus: [Texct]: / B.II. Jlemumosuu,
B.IT. Mopaenos. - Cankr-IletepOypr: Jlans, 2006. — 275 c.

3anusnsk, B. E. Teopus u npakTuka 1mno BeIYUCIUTENBHON MaTeMaTHKe: y4el. mocodue /
B. E. 3ammsnsax, I'. W. Llenanosckas. — KpacHospck : Cubupckuii QenepanbHbIiI
yHuBepcuter 2012.—174 c.

URL: https://biblioclub.ru/index.php?page=book_view_red&book_id=229271
No6parumos NUnbnap Maparoud. OCHOBBI KOMIIBIOTEPHOT'O MO/IETMPOBAHNS HAHOCUCTEM:
yaeOHoe mocobue[Tekcr]/ . M. Uo6parumos, KosmoB A. H.; A. H. Kosmos, 0. ®.
Hazapos. — Cankr-IletepOypr: JIanb, 2010. — 376 c.- (YueOHuKHU a7 By30B. CrieninanbHas
mutepatypa). (bubnuorexa Ynl'TlV)

MaremaTtnueckue Metoasl B 6uonoruu. — KemepoBo: KemepoBckuii rocynapcTBeHHBbIH
yHuBepcuteT, 2012. — 196 c.

URL.: http://biblioclub.ru/index.php?page=book&id=232506.

[TanTenees, A. B. O0bikHOBeHHBIE U depeHnnanbHble ypaBHeHus. [Ipaktuueckuii Kype
[OnexTpoHHBIH pecypc] : yueb. mocoOue ¢ MyJabTHMEIHa CONpoBOXKIeHHEM / A. B.
ITanrenees, A. C. Sxumona, K. A. Prioakos. — M.: Jloroc, 2010. - 384 c.

URL.: http://znanium.com/catalog.php?bookinfo=469288

Pri6akoB, K.A. OObikHOBeHHbBIE nuddepeHmanpapie ypaBHenus: [Ipaktuueckuii Kypc;
yuebHoe mocobue / K. A. PeibakoB, A. C. Sxkumona, A. B. IlanteneeB— Mocksa: Jloroc,
2010. — 384 c. (Homas YHUBEPCUTETCKAS OoubIMoTEeKA)
URL:http://biblioclub.ru/index.php?page=book&id=84753

TuxonoB A.H. uddepenunanvusie ypaBHeHus: [Texcr] / A.H. Tuxonos,
A.b. BacunbeBa. — 4-e u3f., crep. — Mocksa: @uszmatnut, 2002. — 253 c.

Kpacnos, M. JI. O6bikHOBeHHBIE nupdepeHuanbupie ypaBHeHUs: [TekcT]: 3amauu u
npuMepsl ¢ noapodusiMu pemenusmu: / M. JI. KpacnoB, A.M. Kucenes. - Mocksa:
Onutopuan YPCC, 2002. - 253 c.

[TantaeB, M. }O. Marananu3 c 4yenoBeuecKMM JULOM, Wid Kak BBDKUTH TOCIIE
npejienbHOro nepexona. IlomHelii Kypc mMaremaruueckoro anamusza: [Tekct]. Tom 2 /
M.IO. ITanTaes. - MockBa: KuoPyc, 2012. - 415 c.

[TanteneeB, A. B. OObikHOBeHHBIC nuddepeHIInaNbHBIC YpaBHEHUS B NPHUMEpPax U
3anavax: [Tekcr]: / A.B. Ilantenees, A.C. SIkumoBa. - Mocksa: Beiciiast mkona, 2001. -
376 c.
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14.

15.

16.

17.

18.

19.

20.

21.

[MonTtpsarun, JI. C. 3nakoMcTBO ¢ BhIcHIe MaTemarukoii: [Tekcer]: duddepenimanpapie
ypaBHenus u ux npui. / JI.C. [Tontpsrun. - Mocksa: Hayka, 1988. — 206 c.

Pomanko, B. K. Kypc nuddepenimanbHpx ypaBHEHUN U BapHANMOHHOTO UCYHUCIICHUS
[DnexTponnsiit pecype] / B. K. Pomanko. - 3-¢ uzn. (31.). - M.: BUHOM. Jlaboparopus
3nanuii, 2013. - 344 c.

URL: http://znanium.com/catalog.php?bookinfo=475650

Ps0Oymiko A. I1. MnnuBuyansHble 3ajaHus 110 BhICLIEN MaTeMaTHKe: B 4 yacTax: [ Teker]:
yuae0. mocobue. Y. 2 / A. I1. PsOymko. - Munck: Beicias mkoia, 2007. — 395.

Ps0ymko, A. I1. UnauBuayanbHble 3a1adus 1o Beicieil MatemaTtuke. Y. 2. KomiuiekcHble
yucna. Heonpenenennele u  onpeneneHHble UHTErpaibl. DyHKIMM  HECKOJIBKHX
nepeMeHHbIX. OObIKHOBEHHBIE MU (hepeHInabHbIe ypaBHEHUs [ DIeKTPOHHBIN pecypc] :
B 4 4.: yae6. mocobue / A. I1. Psbymiko [u ap.]; mox o6mr. pexa. A. I1. PaOymxko. — 6-¢ uzj.
— Munck: Beimsimag mkoina, 2014. — 396 c.

URL: http://znanium.com/catalog.php?bookinfo=509664

Tpukomu, ®@. JIuddepennmansusie ypaBHenus: [Texcr] / @. Tpuxkomu. - Mocksa:
Onutopuan YPCC, 2003. - 351 c¢. To xe [OnekrponHsiii pecypc]: URL:
http://biblioclub.ru/index.php?page=book&id=213718

Tpenorun, B. A. OObikHOBeHHble Ju(depeHInalbHble YpaBHEHUs : y4eOHuK /
B. A. Tpenorus. — Mocksa : ®usmariut, 2009. — 312 c. — Pexum gocryna: no noanucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=82614 — ISBN 978-5-9221-1063-1.
TeKCT : 3AEeKTPOHHBIN

Hlammaiin, JI. @®. Pemienne O0OBIKHOBEHHBIX JU(QEpEeHIMATBHBIX YPaBHEHUH C
ucnonszoBanueM MATLAB: [Tekcr]: / U. I'magsen. - Canxt-IlerepOypr: Jlans, 2009. —
299 c.

Onwcromnbl, JI. 3. JuddepeHnunanbubie ypaBHEHUS W BapUAIMOHHOE HCYHCIICHUE:
[Tekct]: / JI.O. Dawcromeil. - Mocksa: DJIUTOPUAJL YPCC, 2002. - 319 c. (bubnuoreka
Yal'TlY, B TOM uuclie NpeAlecTBYIOMNE U3AAHUA).

To xKe [DneKTpOHHBII pecypc]: URL:
http://biblioclub.ru/index.php?page=book&id=455165
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