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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
44.03.01 Ilemarormyeckoe oOpa3oBaHME, HAMpPaBICHHOCTh (Mpoduiab) 00pa3oBaTENbHON
nporpaMmel «Maremartuka.», 3a04Hoi (popmbl 00yUeHUSI.

JucuuruiiHa onupaercs Ha pe3yiabTaTel  00y4deHHs, C(OPMHpPOBAHHBIE B paMKax
JUCUUIIIMHBI MaTemaTudyeckuii aHanu3, MHOroMepHslid MaTeMaTH4ecKuil aHanus, JluckperHas
MaTteMaTHKa, MeToabl MaTeMaTu4ecKoi 00pabOTKU TaHHBIX.

Pe3ynbrarhl u3ydeHus TUCIUIUIUHBI IBISIOTCS HEOOXOIMMBIMHU JIJIS1 U3YYEHUS TUCIUTUTUHBI
Metoauka oOyueHHss MaTeMaTuku, A Hayuno-uccrnenoBatenbckoit pa®otsl, [ToaroroBku k
claye U caade TOCYAapCTBEHHOTO JK3aMeHa, DBBIMONHEHWI0O U 3alUuTe BBITYCKHON
KBaJIM(DUKALIMOHHOM paboThI.

1. Ilepeyenr mnJIaHMpyeMbIX pe3yJbTaTOB 00ydeHHss (0Opa3oBaTejbHBIX
pe3y/1bTATOB) O JMCHUIIMHE

Leabr0 OCBOEGHUS JUCHUIUIMHBI «J[MHAMHUYECKHE CHUCTEMBD» SBJISIETCA IOJrOTOBKA
OakanmaBpa K paboTe y4uTelIeM MaTeMaTUKH U WH(POpPMATHKE B 00IIE00pa30BaTEeNbHON MIKOJIE,
3HAKOMCTBO OyJAyILEro yyuTens c anmnaparoM Jud¢epeHIualbHbIX YPaBHEHUI U €ro pojbio B
ONMKCAaHWM 3aKOHOB NpUpoAbl. JlucuMIuiMHa TmpenHa3HAaYeHa JaTh OyIyHIIMM  YYUTEINsM
npoeCCHOHATIBHYIO (TEOPETHUYECKYI0 U IPAKTHUECKYI0) MOJArOTOBKY B 00JacTH TEOpUU H
METOAMKH  OOy4YeHHsT  MaTeMaTuke W  WHQPOpPMATHKE Ha  Pa3MYHBIX  CTYIEHSX
0011e00pa30BaTeIbHON HIKOIIBI.

3agaveil OCBOGHHS TUCHMIUIMHBI  SBISIETCS  (DOpMUpOBaHME CHUCTEMBI 3HaHUH,
BKJIIOYAIOIIUX  METOAbl  aHajdu3a M  pelIeHUs OCHOBHBIX THUIIOB  OOBIKHOBEHHBIX
mudQepeHaIbHBIX YpaBHEHHH TIEpBOTO TOPSIKa W YpaBHEHHH BBICHIMX MOPSAKOB,
JIOMYCKAIOIUX TOHM)KEHUE TMopsaKa, cucTeM IudQepeHINaIbHbIX YPaBHEHUH; pa3BUTHE
npejacTaBieHUd 00 OOBIKHOBEHHBIX JAu(@epeHIuanbHbIX ypaBHEHUSAX Kak ammapare
MaTeMaTHYeCKOro MOAETUPOBaHUS IeTEPMUHHPOBAHHBIX MTPOLIECCOB; (POPMUPOBAHHE U pa3BUTHE
KOMITETEHIIMI OYAYIIEro YyUUTEINsl MAaTEMaTHKH B TEOPUH U MPAKTHKE PEIICHUS] OCHOBHBIX THITOB
T depeHIMaIbHbIX YpaBHEHUH, BOSHUKAIOLINX B Pa3IMYHBIX 00JaCTAX €CTECTBO3HAHMSL.

B pesymbraTe OcBOeHHMS TpOrpaMMbl OakajgaBpuaTa OOYYArOMIMKCS ITOJDKEH OBJAJETh
CJIEAYIOUIMMHU pe3yJabTaTaMu 00ydeHHus Mo AMCLUILINHE «/uHamuuyeckue cucteMbl» (B Tabiuie
NPECTaBICHO COOTHECEHHWE OO0pa3oBaTEIbHBIX PE3YJIBTaTOB OOYYEHHUS IO JAUCIUIUIMHE C
WHJIMKaTOPaMH JOCTHYKEHHSI KOMITCTSHIHIA):

Komnerenmus u OO6pa3zoBaTenbHBIC PE3YIBTATHI TUCIUATTHHBI
WHJIUKATOPHI €€ (oTamsl popMHUpOBaHUS AUCITUTUIHHEI)
JOCTHUXXCHUS B 3HaeT yMeeT BiaJiceT
JMCLIUTLINHE
VK-1. Criocoben OP-2. Ymeer
OCYILECTBIATE MOUCK OCYIIECTBIISITh
ym . ’ ym OP-3. Bnageer
KPUTUYECKHUI aHAIHN3 U IMOMCK ¥ aHaJIu3
HaBbIKaMu pediekchu
CUHTE3 UH(pOpMAITUH, OP-1. 3naer MeTOObl | KICTOYHHUKOB 110 TTOBOTT
MIPUMEHSATh CHCTEMHBIA | KPUTUYIECKOTO nHpopManuu ¢ Y .
CcOOCTBEHHOH U
MOAXO/ JIsl PEIICHUS aHaJIM3a ¥ CUHTE3a TOYKH 3pEHUS VKO
MMOCTaBJIECHHBIX 33124 UH(POPMAITHH. BPEMEHHBIX U YK .
MBICITUTEIHLHON
VK-1.2. Ilpumensier IIPOCTPAHCTBEHHBIX
" JIeATEIILHOCTH.
Jorudeckre GopMbI U YCJIOBUM UX
MPOLIEYPHI, CIOCOOCH BO3HHUKHOBEHHS.




K pediekcuu 1o

MOBOJTy COOCTBEHHOH U

YyKOU MBICIIUTEIILHOMN
NESTEILHOCTH.

[IK-1. Crrocoben OP-4. 3naer poJsib 1 OP-7. YmMmeer OP-9. Bnaneer

ocBauBaTh U MECTO MaTeMaTHKU U | OCYIIECTBIISITH OTO0p | JeiicTBHEM

UCIIOJIb30BaTh €e UCTOpUH B O0ILel | y4eOHOro IPOEKTUPOBAHUS

TEOPETUYECKHE KapTHHE HAy4HOT'O COZICP)KaHUS JUIA €T0 | PA3IMYHBIX (hOpM

3HAHUS U 3HAHMS; peanu3aryy B y4eOHBIX 3aHATHUH,

MPaKTUYECKUE OP-5. 3naer pazmusbIx popmax | OP-10. Bnameer

YMEHUS U HaBbIKH B CTPYKTYpY, COCTaB U | OOy4YeHUs B HABBIKOM

IIpeIMETHOM JMJAKTUYECKHE COOTBETCTBUH C IIPUMEHEHUS

o0acTH npu €IMHULIbI COBPEMEHHBIMU Pa3IMYHBIX METO/IOB,

pelieHuu COZIEpKaHUs TpeOOBAHUSIMU K TIPHEMOB U

npodecCHOHATIBLHBIX IIKOJIBHOT'O Kypca 00pa30BaHHUIO. TEXHOJIOTHH B

3azad. MaTeMaTHKU. OP-8. Ymeer 00yueHnu

ITIK-1.1. 3naer OP-6. 3naer OCYILECTBIIATD MaTeMaTHKe.

CTPYKTYpY, COCTaB U OCHOBHBIE IPUEMBI | apTyMEHTHPOBAHHBIN

JUIaKTUYECKHE U METOJIbl pellIeHUs | BbIOOp Haubosee

€IMHUIIBI npo0JieM U 3a7jad B | LEeIecooOpa3HbIX

PEIMETHOM o0nactu METO/I0B, CPEJICTB U

obnactu MaTeMaTHKH. (bopM opranuzauu

(mpenogaBaeMoro y4yeOHoro nporiecca,

IpeIMeTa). B COOTBETCTBHH C

IIK-1.2. YMmeer JIUIAKTHYECKIMU

OCYIIECTBIISITH OTOOP 3a7a4yaMu 1

yueOHOro YCIIOBUSIMU

COJIepKaHus Ui €ro OpraHu3alyy.

peanu3aiuy B

pa3nu4HbIX (hopmax

oOy4deHus B

COOTBETCTBUHU C

TpeOOBaHUSIMU

dI'oC O0.

[1K-3. Cnocoben OP-11. 3naer OP-14 Ymeer OP-16. Bnaneer

dbopMupoBaTh XapaKTePUCTUKY OLICHUBATh HaBBIKAMHU

pa3BHUBAIOIILYIO JTHYHOCTHBIX, oOpa3oBaTesibHbIE oprammzalnu

00pa3oBaTeNbHYIO IPeIMETHEX pE3yNIbTaTHhI: MPOBEICHUS 3aHATUI

cpeny Uit dbopmupyeMbie B C UCIIOJIb30BaHUEM

JOCTHUKEHUS MCTalpC/IMCTHBIX IIpernoaaBaeMoM BO3MOKHOCTEH

JMYHOCTHBIX, PE3YILTATORB B peaMere 00pazoBaTebHON

OPEIMCTHEBIX U KOHTCKCTC PEIMCTHBIC U Cpeabl JJIst

MeTaIpeIMEeTHbIX 00yueHUsI METaNpeIMETHBIE JOCTHKEHUS

pe3yJbTaToB MATEMATHIKE; KOMIIETeHIINH, a 00pa3oBaTelIbHbIX

o0y4yeHus OP-12. 3Haer TaKxke pe3yJbTaToB U

CpeacTBaMu OCYIIECTBIISATh obecrieyeHus
0COOEHHOCTU

IPEero/1aBaeMbIX (coBMeCTHO ¢ KauecTBa yueOHO-

y4eOHBIX mpeaMeTon, | AHTCTPALIHT TICHXO0JIOTOM) BOCITHTATENTHHOTO

IT1K-3.1. Bnageer Y4eOHBIX MOHUTOPHHT polriecca CpeACcTBaMU

criocobamu NPEIMETOB IS JUYHOCTHBIX MaTeMaTUKH.

MHTETPaLU OpraHu3aliu XapaKTEPHUCTHK. OP-17. Bnaneer

y4eOHBIX TIPEIMETOB

Pa3HBIX CIIOCOOOB

croco0aMu pa3BUTHUSA




JUTsl OpraHU3alux yueOHOM OP-15 Ymeer y oOyJaromuxcs
pa3BUBAKOLICH JIeATELHOCTH. OpraHN30BbIBATh MO3HABATEJILHON
yueOHOU OP-13. 3uaer y4eOHBbII Ipoliecc ¢ | aKTUBHOCTH,
JeSATeTbHOCTH } BO3MOKHOCTI HCIIONb30BAHIEM CaMOCTOSATENbHOCTH,
(MccnenoBaTeNbCKOM, . BO3MOKHOCTEH WHUIUATHUBBI,
IIPOEKTHO, COLHOKYIIETYpHOU 00pazoBaTebHON TBOPYECKUX
IPYIITOBOM H Ip.). CPeIbl ¥ CIOCOOBI Cpelbl ISt Pa3BUTHS | CIIOCOOHOCTEHH,
€€ HCIIOJIb30BaHUA MHTEpeca K IpeIMeTy | criocodamu
JUTS pEIICHUS B paMKax ypouHOi U | GOpMUPOBaHUS u
00pa3oBaTebHbIX BHEYPOUHOH pean3aliu
sazan. JIeATEeIIbHOCTH. MPOrpaMM pPa3BUTHS
YHUBEPCAIbHBIX
y4eOHBIX JICUCTBUH,
00pa3Ios u
[EHHOCTEN
COLIMAIBHOTO
MTOBE/ICHHUS.

2. O0beM IMCUMIIMHBI B 32a49€THBIX €IMHUIAX C YKA3aHHEM KOJHYECTBA aKaJeMHYeCKHX
YacoB, BbIJCJCHHBIX HA KOHTAKTHYIO paldoTy 00y4amolmMxcs ¢ npemnoaasaresneM (1o
BH/IaM Y4eOHBIX 3aHATHH) M HA CAMOCTOSATEIbHYI0 Pa00Ty 00y4YaKOIIUXCS
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3. CopepxaHue TUCHMILUIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3aejaM) ¢ yKa3aHHeM
OTBEJCHHOI0 HA HUX KOJMYeCTBA aKaJleMHUYeCKMX YaCOB U BHI0B Y4eOHBIX 3aHATHH

3.1.Ykazanue mem (pazoenos) u omeedeHH020 HA HUX KOJIUYECHEA AKAOEMUUECKUX YACO8 U
6U006 yUeOHBIX 3aHAMUIL



KonmuecTBo yacoB 1o ¢popMam opraHu3aiuu
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4 cemecTp
OO6bIkHOBEHHBIE TH(DepeHITnaTbHBIC
1. ypaBHEHHUS [1EPBOTO MOPSJIKA 1 2 - 32
OObikHOBEHHBIE MU hepeHnanIbHbIe
2. YPaBHEHHUS BBICIIUX TIOPSIIKOB 1 2 - 23
Cucremsl qudepeHIraIbHBIX
3. ypaBHEHUH 1 2 - 20
PasnocTHbIC ypaBHEHUS
4 1 2 — 10
Hroro 4 10 - 85

3.2.Kpamkoe onucanue cooepicanus mem (pa3oenos) OUCUUnIuHbl

Pa3nea 1. O0bIkHOBeHHBIE M PepeHnATIbHbIC YPABHEHUS IEPBOI0 MOPAIKA

Hubdepennnanbioe ypaBHeHUE, OOBIKHOBeHHOE AuddepeHaIsHoe ypaBHEHHE.
[Topsinox ypaBHeHusi. OOliee M 4YacTHOE peLIeHHE OOBIKHOBEHHOTO U epeHIMaIbHOro
ypaBHeHus. [uddepeHnmanbubie YpaBHEHHsI MEPBOrO MOPSAIKA, pa3pelleHHbIE OTHOCHUTEIBHO
npou3BogHON. 3ajmadya Komm juid ypaBHeHus 1-ro mopsiika, pa3pelieHHOIO OTHOCHTEIBHO
pou3BOIHOM (0€3 Joka3aTenbeTBa). ['eoMeTprueckas HHTEPIIpETalMsl OCHOBHBIX OHATHMN: TI0JIe
HalpaBlIeHUHN, WHTETrpajibHble KpHBBIE, OruOaromas CceMeHCTBa KpUBBIX. YpaBHEHUS C
pazfensiolmuMuca  nepeMeHHbIMU.  OIHOpOAHBIE  ypaBHEHHUS. YpaBHEHHS B  IOJHBIX
mudpdepennmanax. Jlunelinsle nupdepeHnanbHble YpaBHEHUS IE€PBOIO TMOPSJIKA: METOJ
BapHalliM IPOU3BOJBHOM IOCTOSHHOM; MeToa bepHymim; cTpykrypa oOIIero pemeHus.
VYpaBuenus bepuysmu. 3agaun, npuBoasnye K qudQepeHInaIbHbIM YpaBHEHHUSIM.

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 CyIIECTBOBaHMS M €IUHCTBEHHOCTH pemeHus 3agaun Komm (6e3
Jl0Ka3arenbcTBa). JIMHEHHbIe OAHOPOAHbIE AU(QepeHInanbHble YPaBHEHHST BTOPOTo MOpPSAKa.
Teopembl 0 CTpyKType OOILEro pemieHus JUHEHHOTO OJHOPOJHOTO U HEOJIHOPOJHOTO
Qg depeHMaIbHbBIX ypaBHEHUH N-ro nopsiaka. JInneitHble ogHOpoaHble AuddepeHnnanbHble
YpaBHEHHUS C  TOCTOSHHBIMH  Kod(dduumeHntamu.  XapakTepUCTUUECKUH  MHOTOYJIEH.
JleiicTBuTenbHble KOpHU (TpocThle, KpaTHble). KoMmriekcHble KOpHH (IIPOCTBIE, KpaTHBIE).
JIluHeiiHble HEOJHOPOJHBIE YPAaBHEHHUSI C TMOCTOSHHBIMH Ko3dduimentamu. [Ipumenenue
JUHEHHBIX JuddepeHInaNbHBIX ypaBHEHUH K M3YYEHUIO CBOOOJHBIX U BBIHYKICHHBIX
KoJIeOaHUH.
Pa3nea 3. Cucremsl 1uddepeHunanbHbIX ypaBHEeHH



Cuctembl  guddepeHumanbHbix  ypaBHeHMid.  Hopmanbhas — ¢opma  cuctemsl
nuddepeHnrabHBIX ypaBHEeHUH. 3aaaqa Korm 1151 HopMasibHOM CUCTEMBI ypaBHEHHUH. TeopeMbl
CYIIECTBOBaHMS M €IUHCTBEHHOCTH perieHus 3agaun Komm (6e3 mokasarenbcTBa). Pemenue
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 MEXy TU(PPepeHINATbHBIMU U PA3HOCTHBIMU YPaBHEHUSAMU.

4. TlepeuyeHb Y4eOHO-METOIMYECKOT0 o0ecredeHHsl ISl CaMOCTOSITEIbHOH PadoThI
00y4YaKOIIUXCS 10 TUCHHILINHE

CamocrosTenbHas padoTa CTyJICHTOB SBJISCTCS 0CO00H (OpMOI OpraHu3anuu y4eOHOTO
npolecca, MpeACTaBIsAoImas CcoOOM  IUIAHMPYEMYO, I[103HABAaTelIbHO, OPraHU3alMOHHO U
MCTOANYCCKHU HalpaBKICMYIO ACATCIBHOCTL CTYACHTOB, OPUCHTHPOBAHHYIO Ha HOOCTHKCHHC
KOHKPETHOTO  pe3yjbTara, OCYIIECTBIAEMYIO 0e3 IpsAMOM IOMOILM  IpernojaBaTelis.
CamocrosTenpHas padoTa CTYIEHTOB SIBISIETCS COCTaBHOM 4acThio y4yeOHOH pabOThI U MMeEeT
LEJIBI0 3aKpeIIeHUe M yrilyOJeHHe MOJIyYeHHBIX 3HAHUM M HABBIKOB, MOMCK U IpUOOpETeHHE
HOBBIX 3HaHHﬁ, a TaKXKE BBIIIOJIHCHHUEC y‘Ie6HI>IX BaILaHHfI, IMOATOTOBKY K NPCACTOAIINM 3aHATHAM
U 9k3aMeHy. OHa IpelycMaTpUBaeT, Kak IMpaBuilo, pa3paboTKy pedepaToB, HaNKMCaAHHUE TO0KIA/I0B,
BBITIOJTHCHUEC TBOPUYCCKUX, MHAWBUAYAJIbHBIX SaIIaHI/Iﬁ B COOTBETCTBUHU C y‘IC6HOfI HpOFpaMMOﬁ
(TeMaTUYEeCKUM IUIAHOM M3Yy4YeHMs AMCUUIUIMHBI). Tema AJis TaKoro BBICTYIUIEHUS MOXET ObITh
IpeUIoKeHa MpernojaBaTeseM Wik u30paHa caMUM CTYACHTOM, HO MaTepHall BBICTYIIJICHUS HE
JOJDKEH ~ AyOnupoBaTh — JIEKUMOHHBIM — Matepuan. PedepaTuBHBI — MaTepuanm — CIyXHT
JIOTIOJTHUTEIFHON HMH(pOpManue st paboThl Ha MpaKTHUYeCKuX 3aHATHsX. OCHOBHas I11€Jb
JTAHHOTO BUJA pabOThl COCTOUT B OOYYEHUH CTYJEHTOB METOAAM CAMOCTOSITENbHOW paboThl ¢
y‘-Ie6HBIM MaTcpraioM. HJ'ISI IMOJIHOTBI YCBOCHUS TEM, BBIHCCCHHBLIX B INPAKTHYCCKUC 3aHATHA,
Tpebyercst pabota c mepBoucTOuHMKaMu. Kypc mpenycMarpuBaeT caMOCTOSATENBHYIO paboTy
CTYACHTOB CO CIEUHAIBbHON JmTepaTypoil. ClieayeT OTMETHUTh, YTO CaMOCTOSITEIbHAs pabora
CTYACHTOB PE€3yJIbTaTHUBHA JIUIIIb TOTJA, KOT/1a OHA BBIIOJIHIETCS CUCTEMAaTHYECKH, IUIAHOMEPHO
U IIeJICHAIIPABIICHHO.

3amaHusg  JUIL  CaMOCTOSITENbHOM  paboOThl  MpEeayCMaTpUBAaOT — HMCIIOJIb30BaHHE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiemMatuke Kypca. OHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHMIO M3y4aeMoro marepuaia, Mouck oubimorpaduyeckoro
Marcpurajia U 3JICKTPOHHBIX UCTOYHHWKOB I/IH(i)OpMaHI/II/I, HUIUTIOCTPATUBHBIX MAaTCPHAJIOB. BaﬂaHI/Iﬂ
[0 CaMOCTOSITEIbHOM paboTe JaroTcs IO TeMaM, KOTOpble TpeOyIoT ONMOJIHUTENbHON
npopaboTKH.

OO0umii 00beM C€aMOCTOSATENBHOM pPabOTHl CTYAEHTOB MO JMCLUUIUIMHE BKIIIOYAET
ayJUTOPHYIO M BHEAYJUTOPHYIO CAMOCTOSTEIbHYIO padOTy CTYACHTOB B TEYCHHE CEMECTpa.

AynuTOopHas caMOCTOATeNbHas padoTa OCyIIECTBIsAETCS B (hOopMe BBIOJHEHUS TecTa U
IIUCBbMEHHBIX CaMOCTOSATECIIbHBIX pa60T 10 pasaciamMm JAUCHUITIINHBI. Ay,)II/ITopHaH
caMmocTosTeNbHas paboTa obecrieueHa 6a30i TECTOBBIX MAaTEPUANIOB 110 pa3/esiaM JTUCIUILTHHBI.

BHeaynuropHas camocTosTeabHas padoTa oCcyliecTBIsSeTCs B (popMe NOATOTOBKU K YCTHBIM
BBICTYIIJICHUSAM (JIOKJIaZiaM 1o TeMe pedepata).
OC-1 IIpumepHbIe BONPOCHI TECTA:
1. Cpenu npuBeneHHBIX YTBEP)KICHUN BEPHBIM SIBISETCS ... !
1. dvacTHOe pemieHHe A.y. — 3TO pelIeHHe, TOIy4aeMoe M3 OOIIero Nnpu KOHKPETHBIX

3HaueHusx napamerpa C;

2. YacTHOE peIIeHHe J.y. He MOXKET OBITh MOJIYYeHO M3 OOIIEro pemeHus MpHu 3aJaHHBIX

HAaYaJIbHBIX YCJIIOBUSX,



2.

3. ocoboe pelieHne 1.y. — 3TO pelieHuHe, MoJIydaeMoe 13 O0IIero MpH 3aJaHHBIX HauaIbHBIX
YCIIOBUSIX;

4. oO1ee pelieHne — 3T0 MHOYKECTBO BCEX YACTHBIX M OCOOBIX PEIICHUN 11.y.

Cpenu NpuUBEACHHBIX 1.y. YpaBHEHHEM 2 TOPSAKA SBISETCS ...:

d’y .

1. —-y=sinx
dx? y

2. (y)?+x*y* =9x

3. yIV ym + Z(yn)Z — O

4. (y)?+cosx=0

3. CootBercTBrEe MEXY MU hepeHIInaIbHBIMI YPABHEHUSIMHU U UX OOIIMMU PELICHUSIMHU:

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. CamocTosiTesibHasi padoTa (JIOMAIIIHSIA)

1. xy’—y:xtg%; y1)==Z.

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

OC-3. CamocTosiTesqbHasi padoTa (IOMALIHANA)

1 xX*y"+xy' =1.
2. 3yy"=y+y°+1, y(0)=-2, y(0)=0.
3. y¥ =cos®x,

y(0)= =, ¥(0)=0.y"0)==,y"(0)=0.

m

=%
4. y"=y".
5. y"+9y = xe¥ + 2xsin X.

6. y"+y=19x, y(0)=2, y(0)=1.

IIpumepHoe coaep:kaHne UTOTOBOI KOHTPOJILHOH padoThI

1.

Jokaxure, 4To byHKuus y="f (X)/ y=f (n) yJIOBJIETBOPSIET
TuddepeHInaIbHOMY/pa3HOCTHOMY YPaBHEHHUIO.

Onpenenure Tun anddepeHnalbHOT0 YpaBHEHHs TEPBOrO IMOpPAIKAa M PEIIUTE ero
(ypaBHEHHE C pa3JeNsOUMMHUCA TEepPEeMEHHBIMH, OJHOpoAHoe auddepeHnnanbHoe
ypaBHEHHE, ypaBHEHHE B MOJHBIX AuddepeHnnanax; JuHeHOe ypaBHEHHUE, YpaBHEHHE
bepnymm).

Haiinure obiee/yacTHOE pelieHne Pa3HOCTHOTO YPaBHEHHUSI TIEPBOTO MOPSIKA.

[To manHBIM yCIIOBHS 3a7aud cOCTaBbTe Mud(epeHInaIbHOS/Pa3HOCTHOE ypaBHEHHE H
pemute ero. Crenante pucyHoOK.

Haiinute olmee pemenue qudQepeHnnaibHoro ypaBHEHUs, JOMYCKAIOMIEro MOHMKEHNE
nopsaka. Haiinure pemenne 3agaun Koy no 3a1aHHBIM HaYaJIbHBIM YCIIOBHUSIM.



6. CocraBbTe JIMHEIWHOE OMHOPOIHOE MU depeHITHATPHOE YpaBHEHHE (BO3MOKHO MEHBIIIETO
MOPsIIKA) 711 KOTOPOTO JaHHbBIC (YHKIIUH SBJISTFOTCS YACTHBIMU PEIICHHSIMH.

7.  Haligure ofmiee pemieHue JTUHEHHOTO OJHOPOAHOTO AH(PEPEHIINATHHOrO/Pa3HOCTHOTO
YPaBHEHHS C TIOCTOSHHBIMHU KO3 (DUIIEHTAMH.

8.  Hailigure pemenue 3amaun Komm s nuHeitHOrO auddepeHInaIsHOr0 HEOJHOPOIHOTO
YPaBHEHHS C TIOCTOSTHHBIMU KOA((OUITCHTAMH.

9.  Haiiagure obiiee / yacTHOE pelieHrne cucTeMbl TUud depeHITnaIbHbIX YPaBHECHUH.

IIpumepHbIii epeyeHb TeM pedepaToB
1. Cxewma Ilukapa pemenus 3agaun Komu.
2. Meron Diinepa npubimKeHHOro pemenus ypapaenus y = f(x,y).
3. OnHoponHble GYHKLIMHU M OJAHOPOJHBIE ypaBHEHUs (popmyia Ditnepa [uis 0OJXHOPOIHBIX

GbyHKIUR).

VYpaBHeHUs B [TOJHBIX JU(depeHmanax 1 UHTErpUPYIOIIUA MHOXKHUTENb.

Cewmbs bepnymu u quddepeHnnanbHble ypaBHEHUS.

YpaBHenus Pukkaru.

VYpaBHEHHsI, HE pa3pELICHHbIE OTHOCUTENBHO IIPOM3BOAHOW: ypaBHeHus Kiuepo u

Jlarpanxa.

Pemenune muddepeHnnanbHbIX ypaBHEHHH TPYU TOMOIIH PSIOB.

9. Kpusble, cBs3aHHbIE C JABM)KEHHMEM TOYKHM MJIM Tella Ha IJIOCKOCTU/B IPOCTPAHCTBE
(aKcrioHEeHIIMaIbHAs KpUBasi, mapadosna Helmns, nennas TuHus, TpakTpuca).

10. TIIpubGnuxkeHHBIC METOBI pemieHus AudhepeHInaIbHbIX YPaBHEHHH.

11. Ilpumenenue TeopeMbl baHaxa o0 cXKHUMawoLEeM OTOOPaXEHUHM K  PEIICHUIO
Qg QepeHInaTbHBIX YPABHEHUH H UX CUCTEM.

12.  JluddepenunanbHble ypaBHEHHUS KaK CPEICTBO U3yUEHUs KoyleOaTeNbHbIX SBICHUH.

13. Ilpunoxenus nuddepeHNHaIbHPIX YpaBHEHHH B 3aJadax €CTECTBO3HaHUS (3a1ada o
KpUBOW HauCKoOpeilero cmycka, 3agada O IMPOBHCAHUU ILEMHOM JIMHUM, MOJAENb
BounbTeppa «XUIIHUK-KEPTBAY).

14. Jluneitnsle nu¢depeHuanbHble ONepaTopbl U UX MPHIIOKEHHS.

No ok

®

Jlna camocmoamenvHoil n0020MoO6KU K 3aHAMUAM NO OUCYUNIUHE DEKOMEHOYEem A
UCno1b308amy yuedHO-MemoouecKue Mamepuaisl:
1.  CuOupesa A.P., Pacniyrbko T.b. MeTonbl HHTETpUpPOBAaHUS. METOJUUECKUE YKA3aHUS JUIS
CaMOCTOSITENbHOM paboThl cTyneHToB. M3a. 2-e. — YabsHosek: Yul'TY, 2005.-40c. —
2017 [OnexTpoHHBIN].

5. IlpuMepHble OLEHOYHBbIE MAaTepHAIbl [Jisl TPOBeJEHMsA TeKyUero KOHTPOJs
ycIeBaeMOCTH M IPOMEKYTOYHOM aTTecTaly 00y4alommuXxcs o JMCHHIJIMHe

Oprasusanus u nNpoBe/ieHUe aTTeCTAIMH CTYAeHTa

®I'OC BO B coorBercTBUH ¢ mpuHLMNAMH bBonoHCKOro mpouecca OpHUEHTHPOBAaHbI
IPEUMYIIECTBEHHO HE Ha COOOIIEHNE 00yJaronieMycsl KOMIUIEKCAa TEOPETUUECKUX 3HAHUM, HO Ha
BbIpabOTKy y OakajiaBpa KOMIETEHIMH — TUHAMUYECKOro Habopa 3HaHUM, YMEHUH, HaBBIKOB U
JMYHOCTHBIX Ka4eCTB, KOTOPbIE MO3BOJIAT BBITYCKHUKY CTaTh KOHKYPEHTOCIIOCOOHBIM Ha phIHKE
TPyZa ¥ YCHENHO NpOopeCCHOHATIBHO PEaTN30BbIBATHCS.

B nporecce orenku 0akagaBpoB HEOOXOIMMO HCHOIb3YIOTCS KaK TPaAUIIMOHHBIE, TaK U
MHHOBAIlMOHHBIE THUIbBI, BUABI MU (QOpMBI KOHTpOJSA. IIpM 3TOM NOCTENEHHO TpaaUIIMOHHBIE
CpPEICTBAa COBEPUICHCTBYIOTCSI B pYyCJie KOMIIETEHTHOCTHOTO IIOJIXOJa, a HWHHOBALMOHHbBIE
CpenCTBa aalTUPOBAHBI JJIs IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Lleasb npoBegeHHs aTTeCTAIlMM — IPOBEPKA OCBOECHUs OOPa30BaTENBbHOW IPOTPAMMBI
JUCHUTUTMHBI-IPAKTUKYMa Yepe3 CPOPMHUPOBAHHOCTH 00pa30BaTEIbHBIX PE3yIbTATOB.



IIpomeskyTOYHAA aTTeCTALMSA OCYIIECTBISAETCS B KOHIIE CEMECTPA U 3aBEPILIAECT U3YUEHUE
JTUCIUIUIMHBI, TOMOTaeT OLIEHUTh KPYIHBIE COBOKYIMHOCTH 3HAHUN M yMEeHHH, (hopMUpOBaHUE
ONPEAEIEHHBIX KOMIIETCHINMN.

OLEHOYHBIMM ~ CpEACTBAMH  TEKYIIETO  OICHUBAHUS  SBISIIOTCA:  MaTepUaIbl
CaMOCTOSITENIbHBIX PadOT, UTOrOBOW KOHTPOJIbHON paboTel / pedepara. KoHTponb ycBoeHus

MatcpHrajia BEACTCA PEryIsipHO B TCUHCHHUEC BCCI'O CEMCCTPA HAa MMPAKTUYCCKUX 3aHATUAX.

No
/o

CPEJACTBA OIIEHUBAHMNSI,
UCIIOJIB3YEMBIE IS TEKYILIETO
OLICHUBAHUs I10Ka3aTeIs
(dhopMUPOBAHUS KOMITETCHITHH

OO0pazoBaTenbHbIE
pe3yNbTaThl JUCIUTLTHHBI

OueHo4yHbIE CpeCcTBA
JJISl TeKylIeil aTTecTauuu

OC-1 Tect

OC-2 CamocrosTenbHas paboTa
OC-3 CamocrosrenbHas padora
OC-4-UtoroBasi KOHTPOJIbHAS

pabora
OC-5 pedepar

OueHovHbIe CPpeACTBA
JJIS1 IPOMEKYTOYHOM
aTTecTAluu

OC-6 Dk3ameH B popMe YyCTHOTO
cobece10BaHUS

OP-1. 3nHaer MeTombl KPUTHUYECKOTO aHAIM3a U
cHHTe3a HH(POPMAIHH.

OP-2. YMmeeT oCyIIecTBIATh HOUCK U aHAIN3
MCTOYHUKOB HH(DOPMAITUH C TOYKHU 3PECHUS
BPEMEHHBIX U IPOCTPAHCTBEHHBIX YCIOBUN UX
BO3HHUKHOBEHHUSI.

OP-3. Bnaneer HaBbIKaMu pedIeKCUU 110 OBOAY
COOCTBEHHOM M 4Yy)KOH  MBICIUTEIbHON
nestenbHOCTH.OP-4.  3Haer poidb W MeECTO
MaTeMaTKd M €€ WCTOpUH B OOMIel KapThuHE
HAy4YHOT'O 3HAHMS;

OP-5. 3Haer cTpyKTypy, COCTaB U TUIAKTHUECKHE
eMHULIBI  COIAEp)KaHMs  ILKOJIBHOTO  Kypca
MaTeMaTHKH.

OP-6. 3Haer OCHOBHBIE NPUEMBI U METOJbI
pemieHuss mpoOieM U 3amad B o0yiacTu
MaTeMaTHKH.

OP-7. ¥Ymeer ocyuiecTBiIsTh OTOOp y4eOHOTO
COZIEp)KaHusl ISl €ro peaan3allid B pa3IMdHbIX
¢bopmax  oOydyeHHUST B COOTBETCTBHH  C
COBPEMEHHBIMHU TPEOOBaHUSIMH K 00pa30BaHHIO.
OP-8. YMeer ocylIecTBISTh apryMEHTUPOBAaHHbIN
BBIOOp Hambomnee 11e1ecoo00pasHbIX MeETO/IOB,
cpenctB M (GopM  OpraHuzaluu  y4eOHOro
Ipoliecca, B COOTBETCTBUU C JWAAKTHUECKUMHU
3a/1a4aMH ¥ YCIIOBUSIMU OpPTaHHU3aLUH.

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

OP-10. Brnageer  HaBBIKOM — NPUMEHEHHS
Pa3IMYHBIX METOJOB, IPHEMOB U TEXHOJOTHH B
00y4YEeHHUN MaTeMaTHUKE

OP-11. 3Haer XapaKTEpUCTUKY JIMYHOCTHBIX,
MPEMETHBIX W METAIPEIMETHBIX PEe3YJIbTaTOB B
KOHTEKCTE 00YUEeHUs] MaTEMAaTHKe;

OP-12. 3HaeT 0cOOEHHOCTH MHTErpalMK Y4eOHBIX
MPEeIMETOB JUTsl OPTraHU3alMK Pa3HbIX CIIOCOOOB
y4eOHOM AeSTeNbHOCTH.

OP-13. 3HaeT BO3MOXHOCTH COLIMOKYJIBTYPHOI
cpeabl M CHOCOOBl €€ HCHOJIb30BAHUA IJIs
pernieHust 00pa3oBaTeNbHBIX 331a4.




OP-14 VYwmeer oreHuBaTh 00pa3oBaTEIbHBIC
pe3yabTaThl: (POPMUPYEMBIE B MPEMOAABAEMOM
npeaMere MpeIMEeTHble W MeTalpeAMETHbIE
KOMIIETEHIIUM, a TakKXe  OCYLIECTBIATh
(COBMECTHO C ICHXOJOIOM) MOHUTOPHHT
JMYHOCTHBIX XapaKTEPUCTHK.

OP-15 Ymeer opranu30BbIBaTh YUEOHBIHA MPOIIECC
c HCIIOJIb30BAaHUEM BO3MOKHOCTEH
00pa3zoBaTeIbHON Cpezbl I pa3BUTUSI UHTEpeca
K IpeIMeTy B paMKax ypOYHOM M BHEYPOYHOU
JEATEIIbHOCTH.

OP-16. Bmazmeer HaBblKaMM OpraHu3allid MU
IPOBEJCHUA  3aHATUA € UCIOJIb30BaHUEM
BO3MOXKHOCTEH  00pa3oBaTeIbHOM Cpelbl IS
JIOCTHXKEHHSI 00pa30BaTEIbHBIX PE3YJIbTaTOB U
obecrieyeHusl KauecTBa y4eOHO-BOCIIUTATEILHOTO
npoliecca CpeICTBAMU MaTEMaTHKH.

OP-17. Bnanmeer cnocobamMu pa3BUTHS Y
oOyyaroluxcsi MM03HAaBaTENbHON AaKTUBHOCTH,
CaMOCTOSITENIbHOCTH, MHULIUATHUBbI, TBOPYECKUX
CIOCOOHOCTEH, crocobamMu (HOPMHUPOBAHUSA U
peanu3anuu IporpaMm pa3BUTHSA
YHHUBEpCAIbHBIX YUYEOHBIX ACHCTBUI, 00pa3lloB
U LIEHHOCTEH COLMaIbHOrO MOBEICHUS.

Mamepuansl, ucnons3yemole 0115 MEKyuiez0 KOHMPOJis yCHeeAEMOCHU
ooyuarowuxca no oucyuniune

Omnucanue OLICHOYHBIX CPCACTB H HeO6XO):[I/IMOFO O60py,HOBaHI/I$I (I[eMOHCTpaI_[I/IOHHOl"O
MaTepI/Iana), a TaK XC Impoucaypbl M KPUTCPpHUHU OLCHUBAHUA HWHIAUKATOPOB JOCTHUKCHUA
KOMHeTeHI_II/Iﬁ Ha pa3IMYHbIX 3TAllaX UX q)OpMI/IpOBaHI/ISI B IIponecce OCBOCHUA O6p&30B3.T€J'IBHOI’I
mporpaMMaI IPEACTABJICHEBI B q)OHI[C OLCHOYHBIX CPECACTB AJId TCKYIICTO KOHTPOJIA YCIIEBACMOCTH
u HpOMC)I(YTO‘IHOﬁ arTeCTaluu 1o JUCIHUIIINHC ((I[I/IHaMI/I‘{eCKI/Ie CUCTCMBI».

Mamepuanwl, ucnons3yemole 0711 RPOMENCYMOUHO20 KOHMPOJISL YCREGAEMOCHU
odyuarowuxca no oucyuniune

OC-6 Dx3ameH B (popme YCTHOTO codece10BaHUsI

IIpumepHasi nporpaMMma 3K3aMeHa
Paszpnen 1. O0bIkHOBeHHBIE TU(depeHIHATbHbIC YPABHEHUS NIEPBOI0 MOPSAKA
1 OcHoBHble mOHATUS  Teopun  JIupdepeHIHaNbHbIX  ypaBHEHUH  (OOBIKHOBEHHOE

muddepeHIaIbHOe  YpaBHEHUE; MOPSIOK U (depeHIHalbHOrO0 ypaBHEHUS; pelleHHe
muddepeHMaIbHOro  ypaBHEHHs, oOIiee M 4YacTHOe pelleHue JudQepeHInaIbHOro
yYpaBHEHMsI, UHTETpalbHasl KpUBasi, OJIe HAIIPABICHUA).

2 HauanbHoe ycioBue auddepeHunanbHoro ypaBHeHus. 3agava Komm. Teopema o
CYIIIECTBOBAHUY U €IWHCTBEHHOCTH periieHus quddepeHiuansHoro ypapuenust Yy = f (X, y),

YAOBJIETBOPSIOLIETO 3aJaHHOMY Ha4aJIbHOMY YCJIOBHIO.
3 VYpaBHeHUs C pa3IesIONIIMUCS TIEPEMEHHBIMHU.



OpHoponHbIe QYHKIIUU U OJHOPOIHBIE YPABHEHUS.

YpaBHeHUS B MOJNHBIX U depeHranax.

JInnelinble ypaBHeHHs. MeTos Bapyaluu IIPOU3BOJIBHON TOCTOSHHOM.
JIuneitnpie ypaBHeHus. Meton bepnyiuiu.

o N O O b~

YpaBHeHus bepnyium.

Pa3zgen 2. O0bikHOBeHHbBIE TU(depeHIATbHbIE YPABHEHHSI BHICIIMX MOPSAIKOB
9 OO6mmit Bua auddepeHmaibHoro ypaBHeHHs N-ro nopsaka. OOiiee W 4acTHOE pelieHue

mddepenmanbHOro ypaBHEeHHS N-TO MOPSIKA.

10 Teopema 0 cymIeCTBOBaHHUHU M €IUHCTBEHHOCTH peIIeHHs TU(QPEepeHINATIBHOTO YpaBHEHUS
y® = f(x, v, Y'..., y(”‘l)), YJOBJIETBOPSIIOILETO 33JaHHBIM Ha4aJlbHbIM YCIOBHSM.

11 IuddepeHinanbabie ypaBHEHHs, 10MyCKAOIMeE ToHmKeHue nopsaka: Y™ = f(x).

12 Tuddepenunanbuple ypaBHEHHUS, TOMYCKAIOIINE TOHMKEHUE TTOPSJIKA! F(y("‘l), y(")): 0.

13 Jluneitaple auddepeHnnaibHbie YpaBHEHUS N-TO MOpsaka. TeopeMa O CYIISCTBOBAHHH H
€IMHCTBEHHOCTH PELICHHUS JIMHEHHOTO M (hepeHInaNbHOTO YpaBHEHHS N-TO TOPSIKA.

14 Jluneiinble onHOpOAHBIE IU(PEpEHINATBHBIC ypaBHEHHUsS 2-TO TOPSAAKA C MOCTOSHHBIMH
ko3 uurentamu. Xapakrepuctuyeckoe ypaBHeHue. CTpyKTypa oOLIEero pereHus..

15 Jluneiinble onHOpOAHBIE IU(QEpEHINATBHBIE ypaBHEHHUS N-TO TOpSAAKAa C MOCTOSHHBIMH
ko3 uurentamu. Xapakrepucruyeckoe ypaBHeHue. CTpykTypa oOLIEero pereHus..

16 Jluneitnple HeOAHOPOAHBIE TU(PEpeHINATBHBIE YPaBHEHUS N-TO MOPS/IKA C TOCTOSHHBIMHU
ko3 unmenTamu. Meto mogdopa YaCTHOTO PEIICHHS.

Paznen 3. Cucrembl quddepeHnnanbHbIX YPABHEHU T
17 Cucremsl nuddepennmanbubx ypaBHeHuil. HopmanbHas opma CUCTEMBI.

18 Cuctembl TMHEWHBIX YpaBHEHUI.
19 Meron uCKIIOUEHHUS] HEU3BECTHBIX.
20 Metoa UHTErpUpYEMBIX KOMOMHAIHIH.

Pa3nes 4. PasHocTHBIE ypaBHeHUS
21 OcHOBHBIE TIOHSTHS TEOPUH PA3HOCTHBIX YPaBHEHUH (OOBIKHOBEHHOE Pa3HOCTHOE YPaBHEHUE

¥l €r0 NOPSIOK; 00IIIee U YaCTHOE PEelICHNE Pa3HOCTHOTO YPaBHEHHS).

22 JluHeliHbIE pa3HOCTHBIE YPABHEHUS IIEPBOTO MOPSAKA.

23 JluHeiliHble OIHOPOJAHBIE PA3HOCTHBIE YpPAaBHEHHsI BTOPOro MOpsSAKa C MHOCTOSHHBIMU
KO3 PUIIMEHTaMU U CTPYKTYpa UX PEIICHHUS.

24 JluHeiliHble HEOJHOPOIHbIE PA3HOCTHBIE YpPAaBHEHHsS BTOPOrO IMOPSAAKA C MOCTOSHHBIMU
KO3 UIIMEHTaMH U CTPYKTypa UX PEIICHUSI.

25 Amnanorust Mmexay nuddepeHIuaIbHBIMI H PA3HOCTHBIMH YPaBHEHHSIMH.

B koHIIe n3yueHus TUCIMITIIMHBI TOABOASTCS UTOTH PabOTHI CTYACHTOB HA JIGKLIMOHHBIX
MPAKTUYECKUX 3aHATHUSAX ITyTEM CYMMHUPOBaHUs 0aJljIoB, HAOpAaHHBIX B TEUEHUE CEMECTpA.
Kpurepun oneHuBanus 3HAHNH 00y4alOIMXCS 110 M CHMILIMHE



Dopmuposanue 6ANTLHO-PEUMUHE0B0U OYEHKU pabombvl 00YYaAOWUXCSL

[Tocewtenune Pabora Ha
ITocemenne
N MPAKTUYECKHUX | MPAKTUYECKUX | DK3aMeH
JIEKIAHA .
3aHATHH 3aHATHIX
PazbaioBkano | 2 x 1=2 5x1=5
227 6aimioB 64 6amta
4 BHJIaM paboT Oaju1IoB Baiuios
cemectp | CymmapHbIit 7 b6amna 236 GamnoB 300 6anoB
2 6amIoB Max
Makc. 0ar Max max max

Kpumepuu OUEeHUBAHUA pCl6OI7’Zbl 06)/1{61}01/146200}1 no umozam cemecmpa

Ouenka bauasl (3 3E)
«OTIIMYHOY 271-300
«XOpOLIO» 211-270

«yOBIECTBOPUTEIILHOY 151-210
«HEYJIOBJIETBOPUTEILHO 150 u meHee

6. MeTtoanyecKkue yKazaHus VIl 00y4alOLIMXCSl 10 OCBOCHHIO THCHMIIJIMHBI

VYcnennoe u3ydeHue Kypca TpeOyeT OT oOyJarolmuxcsi TMOCEIICHUs JISKINM, aKTUBHOMN
paboThl Ha NPAKTUYECKUX 3aHATHAX, BBIOJHEHMS BCEX Y4YEOHBIX 3aJaHMi MpernojaBaTes,
03HAaKOMJICHHsSI C OCHOBHOM U JIONIOJIHUTEIILHOM JINTEPATypOH.

3anuce JIeKIUH — OoJHa U3 (OpPM aKTHUBHOM CaMOCTOSATENBbHOM paboThl 00ydaroluxcs,
TpeOyro11asi HAaBBIKOB U YMEHUS KPaTKO, CXeMaTUYHO, TOCJIEeI0BATENIbHO U JIOTHYHO (PMKCUPOBATh
OCHOBHBIE TIOJIOXKEHHUS, BBIBOJIbI, 0000111eHNs, (POPMYIMPOBKH. B KOHIIE JIeKIIMU MpernoiaBaTeb
OCTaBJISIET BpeMs (5 MHUHYT) IJisi TOTO, 4TOOBI OOydYaroIIMecss WMENTHd BO3MOXXHOCTH 3aJ1aTh
YTOYHSIONIME BOMPOCHI IO HM3y4aeMOMY Marepuany. IM3-3a HEZOCTaTOYHOro KOJIUYECTBa
ayJUTOPHBIX YacOB HEKOTOpPbIE TEMbl HE YIAETCd OCBETUTh B IOJHOM OOBEME, MOITOMY
IIPENoJaBarenb, M0 CBOEMY YCMOTPEHHIO, HEKOTOPBIE BOIPOCHI BHIHOCHT HA CaMOCTOSITEJIBHYIO
paboTy CTYAECHTOB, pEKOMEHAYS Ty WU UHYIO JIuTeparypy. Kpome 3toro, Juist JIydiiero ocBO€HHs
Marepuaia M CHCTeMaTH3alMyd 3HAHUM 10 JMCLMIUIMHE, HEOOXOJMMO IOCTOSHHO pa3dupath
MaTepHabl JIEKLIUHI 110 KOHCIIEKTaM U y4eOHbIM nocoousM. B cimydae Heo6xonumocT odpararbes
K IIPENOJABATENIO 32 KOHCYIbTALUEH.

IToaroroBka K NpakTHYeCKUM 3aHATHAM.

ITpy moAroToBKe K IMPAKTUYECKUM 3aHATHSM CTYAEHT JOJDKEH HU3Y4UTh TEOPETUYECKUI
MaTepHaj 1o TeMe 3aHSTUS (MCHOJb30BATh KOHCHEKT JEKIHMH, U3yYUTh OCHOBHYIO JIUTEpATypy,
03HAKOMUTbHCS C JOMOJHUTEIBHON JIUTEPATypOH, IPU HEOOXOIMMOCTH JTOTIOTHUTH KOHCIIEKT, Jerast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPATypHBIX HMCTOYHHMKOB). B ciyyae 3arpyaHeHuii,
BO3HUKAIOIIMX NPU OCBOCHUM TEOPETUUECKOr0 MaTepHaia, CTYIEHTY clielyeT oOpamarbcs 3a
KOHCyNbTallMel K mpernojaBarento. Vs Ha KOHCYNbTalMi0, HEOOXOJMMO XOPOIIO IMPOAYyMAaTh
BOIIPOCHI, KOTOPbIE TPEOYIOT pa3bsICHEHUSL.

B Hauane npakTHueckoro 3aHATHA MpenoaBareib 3HAKOMUT CTYJIEHTOB C TEMOM, Oraniaer
IUTaH IIPOBEICHUS 3aHATHS, BBIIACT 337aHus. B TeueHHe OTBEIEHHOIO BPEMEHU Ha BBINOJIHEHHE
paloThI CTYIEHT MOXET OOpaTUTHCS K MPENOAaBaTeNio 3a KOHCYIbTallMel Wiu pa3bscHeHusMU. B
KOHLIE 3aHSATHS IPOBOJUTCS IIPUEM BBITIOJIHEHHBIX 3aJaHUi, cOOeceJOBaHHUE CO CTYICHTOM.

Pe3ynbraThbl BBINOTHEHUS TPAKTHUECKUX 3aHUH OLIEHUBAIOTCS B Oasl1ax, B COOTBETCTBHH C
OaTbHO-PEUTUHTOBOI CUCTEMOI YHUBEpPCUTETA.



IL1aHbI NPAKTHYECKUX 3aHATHH
IIpakTuyeckoe 3anaTue Nel. /Tluddepennmanpapie ypaBHEHUS TIEPBOTO MOPSIKA.
IIpakTnyeckoe 3ansaTue Ne2.. JluneitHple onHOpoAHBIE U(QEepeHINATbHbIE YpPaBHEHUS
BBICUIMX IOPAAKOB C TOCTOSHHBIMM KO3 ¢uuueHtamu. JIuHeliHble HEOIHOPOIHbBIE
nuddepeHraIbHbIe YpaBHEHHS BBICIIUX MOPSAKOB C IOCTOSSHHBIMU K03 dumenTamMmu
IIpakTuyeckoe 3ansaTue Ne 3. Cuctemsl nuddepeHInaTbHBIX YPaBHCHHM.
IIpakTyeckoe 3ansaTHe Ne4.. Pa3HOCTHBIE ypaBHEHUS

7. IlepeyeHb OCHOBHOW M [ONOJHUTEJbHON yueOHOUH JuTepaTypsbl, UHTEepHeT-pecypcoB,
HEO0XO0AUMBIX VIS OCBOCHUS JUCIHUIIMHBI

OcHoBHasl JuTepaTypa

1.  Acramoa, W.B. [Ilpaktukym mo kypcy «duddepenunanbupie  ypaBHEHUS
[DnexTpoHHBIN pecypc]: yue6HOe mocobue / U.B. Actamosa, B.A. Hukumkus. - M. :
EBpasuiickuii OTKpbITbI HHCTUTYT, 2011. - 96 c.

URL.: //biblioclub.ru/index.php?page=book&id=90289

2. Bunenkun, H. f. uddepenunansupie ypaBuenus: [Texcr] / H.S. Bunenkun, M.A.
Ho6poxoros, A.H. Cadonos. — Mocksa: [IpocBemienue, 1984. -175 c.

3. uddepennmanbupie ypaBHeHHS : yueOHUK. — 4-¢ u3a. — Mocksa : @usmariur, 2002. —
252 c¢. — (Kypc BbICHIEH MaTeMaTUKH W MaTeMaTtuyeckoil ¢usuku. Beim. 6). — Pexum
J0CTyma: o MIOJIITUCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=145012 (narta obparieHus:
28.05.2022). — ISBN 978-5-9221-0277-3. — TeKcT : 3JI€KTPOHHBIIA.

4.  Pomanko, B. K. Kypc pa3HocTHBIX ypaBHEHHi : yueGHOe mocobue / B. K. Pomanko. — Mocksa :
O®u3marmur, 2012. - 200 c¢. — Pexum = gocTyma: 1o MOANHCKE.  —
URL: https://biblioclub.ru/index.php?page=book&id=457685 — bubmuorp.: ¢. 196-197. — ISBN
978-5-9221-1387-8. — Tekcer : anekrponssiit. Tuxonos A.H. /luddepennpanbabie ypaBHEHHS:
[Tekcr] / A.H. Tuxonos, A.b. Bacuibesa. - 4-¢ u3j., crep. - Mocksa: ®uszmatiut, 2002. -
253 c.

JlonoJIHUTeIbHAS JTUTEpaTypa

1.  Bbubuxos, FO. H. O0uwmii kypc 0ObIKHOBEHHBIX AU PepeHnanbHbIX ypaBHeHui: [Tekcer]:
/ YO.H. bubuxkos. - Jlenunrpazn: M3natenscto JII'Y, 1981. - 232 c.

2. T'mamuxun, C. T'. Pacckassl 0 ¢pusukax u marematukax: [Tekcr]: / C. I'. TunauukuH. —
M: MIIMHO, 2006. — 464 c.

3. BepxOwunkwmii, B. M. Uucnennble MeToibl. MaTeMaTHIecKuil aHaM3 U OOBIKHOBEHHBIC
muddepennmanbabie ypaBHeHus: [Tekcr]: / B.M. BepxOunkuii. - Mockpa: Beicias
mikosna, 2001. — 381 c.

4.  Jemuposuu, b. II. Juddepenunansusie ypaBuenus: [Texct]: / B.II. Jlemunosuy,
B.I1. MogaenoB. - Cankr-IletepOypr: Jlans, 2006. — 275 c.

5. 3amusnsk, B. E. Teopus u mpakTHKa 10 BBIUMCIUTENBHOW MaTeMaTuke: y4e0. mocoodue /
B. E. 3amusnsk, I'. U. lllenanosckas. — Kpachosipck : Cubupckuii ¢enepanbHbII
yauBepcuter 2012.—174 c.

URL: https://biblioclub.ru/index.php?page=book_view_red&book_id=229271

6. Ub6parumos Unbaap MaparoBud. OCHOBBI KOMIIBIOTEPHOT'O MOICTTMPOBAHUS HAHOCUCTEM:
yaeOnoe mocobue[Tekcr]/ . M. Uo6parnmos, KosmoB A. H.; A. H. Kosmos, 10. ®.
Hazapos. — Caunkr-IlerepOypr: Jlanb, 2010. — 376 c.- (YueOuuku ains By30B. CrieniuanbHas
mutepatypa). (bubnuorexa Yil'TlV)

7.  MaremaTtnueckue MeToasl B Ouosnoruu. — KemepoBo: KemepoBckuii rocynapcTBeHHBIH
yHuBepcutet, 2012. — 196 c.

URL: http://biblioclub.ru/index.php?page=book&id=232506.
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[Tantenees, A. B. O6bikHOBeHHBIE U depeHnanbable ypaBHeHus. [IpakTruueckuii Kype
[DnexkTpoHHBIN pecypc] : y4deb. mocobuwe ¢ MyabTHMeIua compoBoXicHHEM / A. B.
ITanTenees, A. C. SIkumoBa, K. A. Pri0bakos. — M.: Jloroc, 2010. - 384 c.

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

PribakoB, K.A. O0ObixkHOBeHHBIE Auddepernnanbubie ypaBHeHus: [Ipaktnueckuil Kypce;
yaeOHoe nocodue / K. A. Peibakos, A. C. flkumona, A. B. IlanTenees— Mocksa: Jloroc,
2010. — 384 c. (Hosas YHHUBEPCUTETCKAS OoubmoTeka)
URL:http://biblioclub.ru/index.php?page=book&id=84753

TuxonoB A.H. J[uddepenumansusie ypaBHenus: [Texcr] / A.H. TuxoHos,
A.b. BacunneBa. — 4-¢ u3g., crep. — MockBa: @usmariurt, 2002. — 253 c.

KpacuoB, M. JI. OGbsikHOBEeHHbIE auddepeHnruanpabie ypaBHenus: [Tekcr]: 3amaun u
npuMepsl ¢ noapoOHbiMu pemeHusmu: / M. JI. KpacnoB, A.M. KuceneB. - Mocksa:
Onuropuan YPCC, 2002. - 253 c.

[TanTaeB, M. 0. Marananu3 c dYenmoBedyeckHMM JHIOM, Wi Kak BBDKUTH TOCHE
npenensHoro mepexona. IlomHeli kypc Matemarmdeckoro aHamusa: [Texcr]. Tom 2 /
M.IO. ITanTtaes. - Mocksa: KnoPyc, 2012. - 415 c.

[TanTeneeB, A. B. OOblkHOBeHHBIE U(epeHInaIbHbIE YpaBHEHUS B IMPHUMEpax |
3agauax: [Tekct]: / A.B. Ilantenees, A.C. SIkumoBa. - MockBa: Briciias mkona, 2001. -
376 c.

[Toutpsirusn, JI. C. 3nakoMcTBO ¢ BhIcIei mMarematukoi: [Tekct]: duddepenmanbupie
ypaBuenus u ux npwi. / JI.C. Ilortpsrun. - Mocksa: Hayka, 1988. — 206 c.

Pomanxko, B. K. Kypc nuddepenmanbupix ypaBHeHHH U BapUallMOHHOTO HCUUCICHUS
[Dnextponnsiii pecype] / B. K. Pomanko. - 3-e u3z. (311.). - M.: BUHOM. Jlabopatopus
3Hanui, 2013. - 344 c.

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

PaGymko A. I1. UnaguBuayanpHbIe 3adaHusI IO BBICIIEH MaTeMaTHKe: B 4 dyacTsax: [Tekct]:
yueb. mocobue. Y. 2 / A. I1. PsOymko. - Munck: Beicias mxomna, 2007, — 395.

Ps6ymiko, A. I1. UnauBuyanbsHble 3aqaHus 10 Beiciiel MaTematuke. Y. 2. KomruiekcHble
yncna. HeomnpenenenHsle W ompenelieHHble MHTErpaibl. DOYHKIUM HECKOJIbKHUX
nepeMeHHbIX. OOBIKHOBEHHBIE MU (hepeHIaNbHbIe YpaBHEHUS [ DMEKTPOHHBIN pecypc] :
B 4 4.: yue6. mocooue / A. I1. PsaOymko [u ap.]; mox o6mr. pex. A. I1. PsOymiko. — 6-¢ u3.
— Munck: Bemmiimas mxkomna, 2014, — 396 c.

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

Tpuxkomu, ®. JIuddepenuunansusie ypaBHeHus: [Tekcr] / ®. Tpuxkomu. - Mocksa:
Omutopuan YPCC, 2003. - 351 c. To xe [Dnektponnbiii pecypc]: URL:
http://biblioclub.ru/index.php?page=book&id=213718

Tpenorun, B. A. OObikHOBeHHbIE AuddepeHInanpHble ypaBHEHHs : y4eOHuK /
B. A. Tpenorun. — Mocksa : ®usmatiut, 2009. — 312 c. — Pesxum noctyna: mo moAmucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=82614 — ISBN 978-5-9221-1063-1.
TekcT : 37IeKTPOHHBIN

Hlammaiin, JI. @®. Pemenue 0ObIKHOBEHHBIX JU(QEpeHIMAIbHBIX YpPaBHEHUH ¢
ucnionpzoBanueM MATLAB: [Tekct]: / U. I'mansen. - Cankr-IletepOypr: Jlans, 2009. —
299 c.

Onecronbl, JI. 3. Jduddepennuanbupie ypaBHEHHUS M BapHallMOHHOE HCUHCICHHE:
[Tekct]: / JI.O. Dawcromsil. - Mocksa: DJIUTOPUAII YPCC, 2002. - 319 c. (bubnuoreka
VYal'TIV, B TOM 9mcIie peAIeCcTBYIOIINE H3aHus).

To xKe [D7eKTPOHHBII pecypc]: URL:
http://biblioclub.ru/index.php?page=book&id=455165
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