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JIner akryanuzanuu paéodeil mporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmsanuu B 2022 - 2023
y4eOHOM roy Ha 3acenanuu kadeapel [IpukiaaHoi MaTeMaTUKU M HH)OPMATHKH

[Iporokom ot 20 . Ne
3aB. kadeapoii 10.A. H3BekoB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinamaHoit MaTeMaTuku U UHPOPMATHKU

IIporokon ot 20 1. Ne

3aB. kadenpoii I0.A. UsBekos

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena i peanuzauuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoil MaTeMaTUKu U HHPOPMATHKU

[Iporokon ot 20 1. Ne

3aB. kadenpoii 10.A. U3BekoB

Pabouas mporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peamsanuu B 2025 - 2026
y4eOHOM roy Ha 3acemanuu kageapel [IpUKITaaHON MaTeMaTHKU U HH)OPMATHKH

IIporokom ot 20 . Ne
3aB. kadenpoit [0.A. 13BekoB




1 Iles1u ocBOECHUS TN CHUNIMHBI (MOYJIfSA)

LensiMu OCBOGHHSI AUCHUIUIMHBI «YHCICHHBIE METOJbl PEIICHUs HEIMHEWHBIX
anreOpanvdecKuX ypaBHEHUN» SBISIOTCSA: OCBOSHUE OCHOBHBIX HJEH METOJIOB, 0COOEHHOCTEH
oOnacteid MPUMEHEHHS W METOJUKM UCIOJIb30BAaHUS HMX KaK TOTOBOTO HHCTPYMEHTa
MPAKTUYECKOH pabOThl MpH MPOCKTUPOBAHUU U DPa3pabOTKE CHCTEM, MaTeMaTHYeCKON
00paboTKe TaHHBIX SKOHOMHUYECKUX U APYTUX 3aj1a4, IOCTPOSHUH aIrOPUTMOB U OPTaHU3ALUN
BBIYHMCIIUTEIBHBIX MTPOLIECCOB.

2 MecTo THCHHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMMal

JucuuruimHa YncineHHbIe METO/IbI PEIIeHUS HeTMHEHHBIX alre0pandeckux ypaBHEeHUN
BXOJIMT B 00513aTeJIbYI0 4aCTh y4€OHOTO IJ1aHa 00pa30BaTEIbHOU POrPaMMBI.

Jns  u3ydeHus JTUCHMIUIMHBI HEOOXOIMMBbI 3HaHMA (YMEHHUsS, BIAJCHUS),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHUSI AUCLHUILINH/ IPAKTUK:

YucrieHHble METO/Ibl MaTeMaTUYECKON (PU3UKHU

DneMEeHTHI BAPUALMOHHOTO HCYUCIICHUS

3HaHus (YMEHUs, BIIAJICHUS ), IOJTYYCHHBIC TIPU U3YYCHUHU TaHHON JAUCIHUILIMHBI Oy IyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

BrimonHeHue u 3anuTa BITYCKHOW KBATH(UKAIMOHHOM paboOTHI

IlonroroBka k ca4ye u cjada rocyJapCTBEHHOIO 9K3aMEHA

3 Komnerenuun ody4aromierocs, (popMupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu st

B pesynbrate OcBOEHUS AMCUMILIMHBI (MOIyJsl) «YHCIEHHBIE METOJbl PEIIECHUs
HEJIMHEHHBIX ajreOpanyecKux ypaBHEHHiI» oOydarouuiics IOJKEeH 00JalaTh CIEIYOUMMU
KOMIETEHIMSIMU:

KOI[ HHIWKATOpa I/IHI[I/IKaTOp JOCTHXXCHUA KOMIICTCHIIN

OIIK-1 Crocoben mnpuMeHATh (yHIAMEHTalbHbIE 3HAHUSA, IOJyYE€HHblE B O0JIACTH
MaTeMaTUYeCKUX U (WMJIM) €CTECTBEHHBIX HAayK, M HCIOJb30BaTh UX B MPOPECCHOHATbHON
JESATEILHOCTH

OIIK-1.1 Pemaer mpodeccuoHanpHble 3a1aud ¢ o0OnacTd (pyHIaMEHTalIbHON U
MPUKJIQJIHON MaTEMaTHKH

OIlK-1.2 Bnaneer cnoco6amu u npueMamMu penieHus UCCIeI0BATENbCKUX 3a/1a4 B
o0acTi (yHIaMEHTAIbHOM M IPUKJIAJHOW MaTeMaTHKH

OIIK-1.3 [Ipumensier ¢yHOaMEHTaJIbHbIE MEXAUCUUIIIIMHAPHBIE 3HAHUSA s
peleHts 33124 B IPo(hecCHOHAIbHON JIeATeIbHOCTH




4. CTpyKTypa, 00bEM U coep:KkaHue TUCHUIIMHBI (MOAYJISA)
OO01ast Tpy10EMKOCTh AUCLUILIUHBI cocTaBiseT 4 3a4eTHbIX eaunul 144 akaj. yacos, B TOM

YUCJIC:

— KOHTaKTHas pabora — 45,2 akaj. 4acoB:
—aynuropHas — 44 akaJ. 4acos;

— BHeayuTopHas — 1,2 akaJi. 4yacoB

— caMocTosTenbHas pabora — 98,8 akan. yacos;

dDopMa aTrrecTaluu - 3a4cT

AynutopHast ) =
o | KoHTaKTHas pabora E 3 dopma TEKyIIEero
Paznen/ rema S (B axaz. gacax) g E‘ Bitn RORIPOT Kon
g & ©|caMOCTOATENBHOM | yCTIeBaeMOCTH H
JUCLUTUTAHBI 5 [ . | kommeTeHUK
@) 2 £ paboThI MIPOMEKYTOUHOM
Tlexk. J;ZS. HE:II:T' 5 ‘\é aTTeCTaluy
1. PemeHune  HeETUHEHWHBIX
anreOpanvecKkux ypaBHEHUH
Visyuenue IIposepka
N U3yUYCHHS i
11 Meton JIeeHus 2 4/41 10 y'{€6HOI/I“I/I OCHOBHOM I OIIK-1.1,
OTpe3Ka Mmomnojam HayqIHOU . OIlK-1.2
HrepaTyphi JIOTIOJTHUTENILHOU
1 ) JINTEpATYpHI.
Ompoc,
o0cyxieHHe.
IToaroroBka k
Ortyer 0 OIIK-1.1,
1.2 Meton kacaTeabHbIX 2 4/41 16 na6;)§):;;)lf£0My T — OTIK-1.2
’ nmabopaTopHBIX
pabor.
IIposepka
H3y9IeHUs i
1.3 Meton xopn 8 2 1/11 20 | Pemenue 3azmau. OCHOBHOM U OIIK-1.2,
N OIlK-1.1
JIOTIOJTHUTENILHOM
JIUTEPATYPBHI.
Onpoc,
14 Mero MPOCTON Togroroska k 06005’:{[[6:1101’1& OIK-1.2,
' A p 2 1/11 8 | mabGoparopHomy OIIK-1.3,
UTEpalin SAHATIO BBITIOJTHEHU T OMK-1.1
’ nabopaTopHBIX '
paboT.
Iloaroroska k 35122;?6::1414
1.5 Meton napabosn 2 4/41 6 | maboparopHOoMy OIIK-1.2
SAHSTIIO nmabopaTOPHBIX
) pabor.
Hroro no pazneny 10 |14/141 60
2. Pemenue CHUCTEM
HEJIMHEHHBIX YpaBHEHUH
A C, Kontponbnas
ey62101?1 " pabora. Otuer o OIIK-1.2,
2.1 Merox Herorona 8 4 1/11 11 y:a Hoi BBINOJIHEHU U OIIK-1.3,
HHTGYZT o 1ab0paTOPHBIX OIIK-1.1
PATYPBL. pabor.




Wzyuenne

2.2 Jloxanbraz y4aeOHO# 1 Ompoc, OIIK-1.1,

CXOJUMOCTD MeTo/a 2 3/31 7,8 .

HofoTona Hay4YHOU o0cykaeHHe. OIIK-1.2
JUTEPATYPBHI.

2.3 Meroast C Orver o

KOHEYHO-Pa3HOCTHBIMU ITogroroBka k BHHT;HT - OIIK-1.2,

MIPOU3BOTHBIMH JUISt 6 4/41 16 | maGopatopHOMY OimHe OIIK-1.3,

1abopaTopHBIX

pelieHus CHUCTEM 3aHSITHIO. aGoT OIIK-1.1

HEJTMHEHHBIX ypaBHEHHUHI p ’

HUroro no pazaeny 12 | 8/8U 38,8

Uroro 3a cemectp 22 |122/221 94,8 3a4éT

Hroro no aucumruinye 22 |122/221 98,8 3a4er




5 O0pa3oBare/ibHbIE TEXHOJIOTUH

1. TpaguuKMOHHBIE TEXHOJIOIMM O00y4eHUs, IIperoiaraolne nepegady HtHpopManuu
B TOTOBOM BHJE, (popMHUpOBaHME YYEOHBIX YMEHUH 1O 00pasily: JEeKUHUsA-H3JI0KEHHUE,
JEeKIUsI-00bsICHEHNE, IPAKTUYECKHE (CEMUHAPCKUE) 3aHATHUS.

Hcnonp3oBaHne TPAAMLIMOHHBIX TEXHOJOTHH 00eCreunBacT OpPHEHTHPOBAHUE
CTYAEHTa B IIOTOKE MH(OPMAIMU, CBS3aHHON C pa3IMYHBIMU HOIXOJAaMHU K ONPEAETICHUIO
CYIIHOCTH, COJCpXaHHUSA, METOAOB, (OpPM pa3BUTUS U CAMOPA3BUTUS JIMYHOCTH;
caMmooIIpeieieHue B BbIOOpE ONTUMAJILHOTO yTH u croco0oB
JMYHOCTHO-IPO(ECCUOHATBHOTO  PA3BUTHUS; CHCTEMATU3ALMWIO  3HAHUHM, IOJYYEHHBIX
CTYAECHTaMH B IIpOLECCE AyIUTOPHOM M CaMOCTOATENbHON paboThl. JIEKIIMOHHBIE 3aHATHS
IOPOBOJATCS C HCIIOJNB30BAaHUEM MYJIBTUMEAUNWHBIX cpelncTB. JlaGopaTtopHble 3aHSATHS
o0ecrneynBarOT pa3BUTHE U 3aKPEIUICHWE YMEHHUH M HaBBIKOB OINpENEeNeHus Lejed u 3axad
CaMOpPa3BHUTHsA, a TaKKe NMPHUHATUS HamOonee 3(PPEKTHBHBIX pEIICHHH MO MX peaTHU3aluu.
[TpakTuyeckue 3aHATUS HNPOBOJATCS B KOMIIBIOTEPHBIX KJIAcCaX BBIYMCIMTEIBHOIO LEHTpa
OI'BOY BO «MI'TVY».

B xone mnpoBeneHHs JEKIMOHHBIX 3aHATHH IpeaycMaTpUBAeTCs: MHCIOJIb30BaHUE
3JIEKTPOHHOI'O JIEMOHCTPALMOHHOIO Marepuaja I0 TeMmaM, TpeOyoIUM WUICTPALUU
paboThI MporpaMMHbIX mpoaykros: MS Word, MS Excel.

B xone mpoBeneHus 1a00paTOPHBIX 3aHIATUNA IPELyCMaTpUBAETCS HCIOJb30BAHUE
CPEACTB BBIYMCIUTEIbHONM TEXHUKHU TMPU BBINOJIHEHUH WHAMBUAYAJIbHBIX 3aJaHUi U
TECTUPOBAHUS.

2. NutepaktuBHble (hopMbl 00yUueHMsI, IPEANoIararoliue OpraHiu3auio 00yueHus KaK
IPOAYKTUBHONM TBOPYECKOW JESATENHOCTH B PEKUME B3aUMOJEUCTBUS CTYIEHTOB APYr C
JPYroM U C IIpenoaBareiem

Hcnonb30BaHne MHTEPAKTUBHBIX OOpa30BAaTEIbHBIX TEXHOJOTUN CIIOCOOCTBYET
MOBBILICHUIO HHTEPECA U MOTUBALMHU YUYAIIUXCS, AaKTUBU3AL[UM MBICIUTEIBHON AEATEIbHOCTU
¥ TBOPYECKOTO MOTEHIIHANa CTYACHTOB, jAenaeT Oosee 3¢(EKTUBHBIM YCBOEHHE MaTepuarna,
M03BOJIIET MHIMBUyaIU3UPOBATh O0yUYEHHE U BBECTU SKCTPEHHYIO KOPPEKIIMIO 3HAHUH.

B pamkax mgucuuiummHel «YucieHHble MeTOAb» MpeaycMaTpuBaeTcs 44 uacos
ayJIUTOPHBIX 3aHATHH, MPOBOIUMBIX B UHTEPAKTUBHOM.

IIpu mnpoBeneHMM 5AGOPATOPHBIX 3aHATHH MCIONB3YIOTCA TIpynmnoBas paboTa,
TEXHOJIOTHSI KOJUJIEKTUBHOM TBOpPYECKOW JEATENIbHOCTH, TEXHOJOTUS COTPYJHUYECTBA,
oOcyxneHnue npoOieMbl B popMe TUCKYCCUH, 1e0aThbl, Kpyriblil cToil. J[aHHbIE TEXHOJIOTHH
o0ecreunBarOT BHICOKHI ypOBEHb YCBOCHHUS CTYACHTAMU 3HAaHUH, 3(()EKTUBHOE U YCHEIIHOE
OBJIQ/ICHUE YMEHHUSMHU U HaBBIKAMHU B IPEAMETHOW 00J1IacTH, (GOPMHUPYIOT MO3HABATEIbHYIO
NOTPEOHOCTP U HEOOXOAMMOCTh  JANbHEWIIEro  caMOOOpa3oBaHMs,  IO3BOJISIOT
aKTUBU3UPOBATH UCCIIEAOBATENBCKYIO IEATEIBbHOCTh, 00ecnieunBatoT 3(h(heKTUBHBIN KOHTPOJIb
YCBOCHMS 3HAHUM.

3. Bo3moxnoctu obpazoBarenbHoro mnopraia P®IBOY BO «MITVY» nmns
MPEIOCTaBIIEHUS CTyJ€HTaM rpapuka caMOCTOSTEIbHON pabOThI, pacCIUCaHUs KOHCYJIbTALUMI,
3alaHuil U1 CaMOCTOSITEIBHOTO BBIIIOJHEHUS M PEKOMEHIYEMBIX TEM JJII CAMOCTOSTEIBHOIO
W3YYEHHUS.

Meroauka, npeamaraeMas Ul M3y4eHHs Kypca  «YuClIEHHblE = METOIbI»
OpUEHTUPOBaHA Ha JIEKIUHU MPOOIeMHO-UH(POPMAIITMOHHOTO XapaKTepa, CEMUHAPCKUE 3aHATUS
UCCIIEI0BATEIbCKOTO THIIA U ITOATOTOBKY pedepaTos.

Hcnonb3yemble 00pa3oBaTeiabHble TEXHOJOTHH MO3BOJISIIOT AKTHUBHO TNPUMEHSTH B
y4eOHOM Tpollecce HWHTEpPaKTHBHbIE (OPMBI MPOBEACHUS 3aHATHH (KOMIBIOTEpHas
CUMYJISIUS, Pa300p KOHKPETHBIX CUTYAIIHii), YTO CIOCOOCTBYET (POPMUPOBAHUIO U PA3BUTHIO
npodeCCHOHATBHBIX HABBIKOB oOywaromuxcsa. [IpuMeHsiemMble B Ipolecce H3yYeHHs
JUCLUIUIMHBl MOUCKOBBIM M HCCIENI0BATEIbCKUI METOIbl B IOJHOW MEpPE COOTBETCTBYIOT



6 YueOHO-MeTOAUYECKOE 00ecTiedeHHEe CAMOCTOSITeJIbHOI PadoThl 00yUYaroLUXCsl
[TpencraBneno B mpuoxeHun 1.

7 OueHOYHBIE CPeACTBA AJIsl IPOBeeHHs POMEKYTOUHOI aTTecTAlMI
[IpencraBieHbl B IPUIIOKEHUH 2.

8 VYueOHO-MeTOAMYecKOe M WH(POPMANMOHHOE o0ecneyeHHe AUCHUILINHBI

a) OcHoBHas TUTEpaTYypa:

1. 3enkoB, A. B. Uwucnennsie MeToapl . ydeOHOe mocoOuMe ISl MPHUKIIATHOTO
OakanaBpuata / A. B. 3enkoB. — Mocksa : M3nmartensctBo IOpaiit, 2019. — 122 c. —
(bakanasp. [Ipuknannoii kypc). — ISBN 978-5-534-10893-4. — Tekcrt : anektponHsiii // DbC
FOpaiir [caiit]. — URL.: https://biblio-online.ru/bcode/4322009.

2. Kaguenko C. WM. UucneHHbIE METOABI PEIICHUS HETWHEHHBIX alreOpandecKux
ypaBHeHHIA [DieKTpoHHbBIN pecypce] @ yueOHnoe nocobue / C. U. Kaguenko, O. A. TopuiuHa
MI'TY. - Maruurtoropck : MI'TY, 2016. - 1 snektpon. ont. auck (CD-ROM). - Pexum
JIOCTYyTIA: https://magtu.informsystema.ru/uploader/fileUpload?name=
2684.pdf&show=dcatalogues/1/1131509/2684.pdf&view=true. - MakpooOBbeKT.

0) JlonosiHuTeIbHAS JIUTEPATYpA:

1. Kapmanosa E. B. Uucnennbie MeTo1bl [ DIEKTPOHHBIH pecypc] : yuebHoe mocoodwue /
E. B. KapmanoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1 ajieKTpoH. ONT. IUCK
(CD-ROM). - Pexum JIOCTYTIA:
https://magtu.informsystema.ru/uploader/fileUpload?name=2551.pdf&show=dcatalogues/1/1
130353/2551.pdf&view=true. - MakpooOBEKT.

B) MeToauyeckue ykasaHus:

1. ®ununmnos E. I'. YucneHHsle MeTObI IOUCKA KOPHEN ypaBHEHHUs [DJIEKTPOHHBII
pecype] : mpaktukym / E. I'. @ununnos, E. A. Uneuna ; MI'TY. - Marauroropck : MI'TVY,
2017. - 1  opekrpon. ont. jguck (CD-ROM). -  Pexum  jgocryma:
https://magtu.informsystema.ru/uploader/fileUpload?name=3139.pdf&show=dcatalogues/1/1
136419/3139.pdf&view=true. - MakpooOBEKT.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypchl:

IIporpamMmmHoe oGecrieueHue

Haumenosanue 110 Ne norosopa Cpoxk neicTBuUS TULIECH3UU
MS Windows 7
Professional (nis J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpoHO
Professional
Maple 14 Classroom 1y 113 19 o711.04.2011 GeccpoHO
License
MathWorks MathLab
v.2014 Classroom K-89-14 o1 08.12.2014 06eccpouHo
License
MathCAD v.15
Education University [/1-1662-13 ot 22.11.2013 0eccpovHO

Edition




IIpodeccnonanbHble 0a3bl JaHHBIX H HHGOPMAIHOHHBIE CIPABOYHbIE CHCTEMbI

HasBanue xypca Cchuika
DnekTpoHHas 0Oa3za MepHOAMYEeCKHUX wu3manuii East AL .
View II?\formation Servic%s, 000 «MBUC» https://dlib.eastview.com/
[TouckoBass cucrema Axanemus Google (Google URL: https://scholar.google.ru/
Scholar) ' ) ' '
denepanbHOE roCyAapCTBEHHOE OO KETHOE
yUpEKICHAE «DenepanbHbIi uncturyt|URL: http://www1.fips.ru/
HPOMBIIIEHHOW COOCTBEHHOCTH))
HannonansHas HH(pOPMAITMOHHO-aHATUTUYECKAs URL:
cucrema —  PoccuickMi ~ MHIEKC  HAy4YHOro Al . :
wrHpoBans (PUHLL) https://elibrary.ru/project_risc.asp

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOXYJIf)

MarepuanbHO-TEXHHUECKOE 00ECIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Jleximonnas aynutopus. OcHallleHue ayJUTOPHH: I0CKA, MyJIbTUMETUINHBIE CPEICTBA
XpaHEHus, Iepelaym U MpeicTaBiIeHus nH(opMalun

Y4eOHble ayaUTOpPUM [AJis TMPOBEIEHUs TabOpPaTOPHBIX 3aHSATHH, TPYIIOBBIX U
HHIUBHUIYAJIbHBIX KOHCYHBT&HHﬁ, TCKYLICTO KOHTPOJA H HpOMC)KyTO‘-IHOfI arTecraluu:
KOMIIBIOTEPHBIN Kilacc. OCHAllleHHEe ayAUTOPUU: TIEPCOHATIbHBIE KOMIIBIOTEPHI ¢ TakeToM MS
Office, Maple 14 Classroom License 10-29 Users (per User) Academic, MathLab, Mathcad
Education - University Edition (200 pack) u Beixomaom B IHTEpHET.

[Tomernenust st caMoOCTOSATENBHOM paboThl oOyvaronuxcs. OCHaIEHHE ayIUTOPUU:
nepcoHaabHble KommbloTepsl ¢ makerom MS Office, Bbixogom B MHTEpHET U ¢ TOCTYIIOM B
AIIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEeNIbHYIO CPETy YHUBEPCUTETA.

[Tomemenne panst XpaHeHHs] W MPO(UIAKTUYECKOTO OOCTY)KMBaHUS y4eOHOTO
obopynoBanus. OcHallleHWE ayAUTOPUU: CTEUIAXHK IS XPaHCHUs Y4eOHO-HArJSIHBIX
1nocoOui U VueOHO-METOTNYECKON TOKVMEHTAIIHH.



MpunokeHune 1.

Mo gucumnanHe «4ucneHHble METOAbI peLlleHnn HeIMHEeNHbIX anrebpanyeckmnx ypaBHEHU N »
npeaycmoTpeHa ayaAMTOpHas U BHeayaMTOpHasa caMocToaTeibHaa paboTa obydatoLmxca.

AyauTopHas camocToATenbHas paboTa CTyAEeHTOB NpeanoiaraeT BbiNoJHeHWe 3a4aHuni
NlabopaTopHbIx paboT.

MpumepHsble aydumopHbie 3a0aHuA:

1) UccnepoBatb  ypaBHeHMe f(x)=0 Ha oTpeske [a; b] Ha
CYLLECTBOBAHME U €ANHCTBEHHOCTb KOPHSC MOMOLLbIO aHA/IUTUYECKOTO U

rpadmyeckoro meToaos.

2) Bbl4MCANTb KOPEHb METOAOM NMONOBUHHOIO AeNeHns C

norpewHoctoto € = 0,01.
BapuaHTbl 3agaHun:
1. f(x)=x?>—-2x—-5,a=1,b=3;
2. f(x) =x3-3x?—-10,a=1,b = 2;
3. f(x) =x3—-3x?2—-10,a=3,b = 4;
4. f(x)=x*—4x3+3x>—-2x—2,a=—-1,b =0;
5. f(x) =x*—5x3—4x? —3x+12,a = —4,b = —3;,.
6. f(x) =x*—-3x3+3x?>—-12,a=—1,b = 0;
7. f(x) =x*—8x3—-2x*+16x—3,a=0,b=1;
8. f(x) =x*—5x3—4x?>—-3x+12,a=1,b = 2;.
9. f(x) =x*—3x3+3x?—-12,a=2,b = 3;

10. f(x) =x*—8x3—-2x2+16x—3,a=—-2,b = —1;



11. f(x) =x3—2x>—4x+7,a=—-2,b = —1;
12. f(x) =x3-0,2x>+0,5x+ 1,5,a = —1,b = 0,.
13. f(x) =x3—2x2—4x+7,a=1,b=2;.

14. f(x) =x>+2x+5a=-2,b=0;.

15. f(x) =x3—2x>—4x+7,a=2,b =3.
3) Onpegenntb ¢ TouHocTbio 0,001  KopeHb ypaBHeHua f (X): 0,
NpUHaaNeXawmmn 3agaHHOMYy OTPE3Ky [a; b]c MOMOLLbIO MEeTOAa KacaTesibHbIX.

CaenaTb BbIBOADI.

BapuaHTbl 3agaHum:

1. f(x) =x*—5x3—4x2-3x+12, a=1, b=2;
2. f(x) =x*—3x3—-10, a=2,b =4,

3. f(x) =x*—4x*+5x—7,a=1, b =3;

4. f(x)=x*+8x2=3,a=0, b=2;

5 f(x) =x*—3x3+2x>*—-x+0,5, a=0, b =3;
6. f(x)=—x*+5x3+4x*+x—-3,a=0, b =2;
7. f(x) =x3+5x2-20x+3,a=1, b=3;

8. fx)=x*—x3+9x2+8x—12, a= -2, b = 0;
9. f(x) =3x*—x3+12x*—-x—-1, a=-1, b=1;
10. f(x) =x*+3x3—10x2—-7x—9, a=2, b = 4;
11. f(x) =x*—6x2—-8x—1, a=-2, b=0;

12. f(x)=—x*+x3+6x2+8x—10, a=2, b =4



13. f(x) =—x3+5x2—7x+1, a=-1, b =1;
14. f(x) =x*+4x3+6x?>+12x—10, a=0, b =1;

15. f(x) =x*—2x3+8x>+6x—3,a=3, b =5.

MpumepHsie 30aHUA 0a1a nabopamopHbix pabom:

[Ipencrapieno B J1a00paTOPHBIX paboTtax Ha 00pa3zoBaTeIbHOM rnoprasie
http://newlms.magtu.ru.

MpumepHbie 3a0aHUA 0a ayOUMOPHbLIX KOHMPOAbHbLIX pabom (AKP):

Onpefenntb C NOMOLLLLIO MeToAa XOpL KOPeHb ypaBHEHMA f(x): 0,
npUHaaneXxawmmn 3agaHHOMYy OTpPe3Ky [a; b]c TouHocTblo 0,001.0Tpe3sokK

BbIB6paTb camocTosTenbHo. CaenaTtb BbIBOAbI.

BapuaHTbl 3agaHni:

1. xeX+x2-1=0

2. 4X_5x-2=0;

3. In(x+1)—x3 +1=0;
4, x4—2x—1:0;

5. tgx—5x2+1:0, xe[-1,1];
6. 3Jx+1-eX-05=0;
7. 10X -5x-2=0;

8. In(x+2)—x*+05=0;
9. x8_5x-2=0;

10. JXx+2-2cosx=0;
11. lg(x+1)—x+0,5=0;


http://newlms.magtu.ru/

12.

13.

14.

15.

x6 —5x3 -2=0;
Ig(2x+1)—x3 +1=0;
x5 —7x2 +3=0;

ng(x+2)+x2 -1=0.



IIpunoxkenue 2. OIeHOUYHBIE CPEACTBA /IS IPOBEAECHUA IIPOMEKYTOYHON
aTrecranmuu

HpOMe)KYTO‘IHaSI arrecraiusa HMECT LCIbIO OIPCACINUTL CTCICHL AOOCTHIKCHUA

3aIlJIaHUPOBAHHBIX PC3YJILTATOB O6y‘-I€HI/IH 1o JUCHUITIIINHE «YucneHueie METOABI

pellieHus HeIMHEHHBIX anredpandyeckux ypaBHeHUi» 3a cemectp. [IpoBomuthes 3a 8

cemectp B popMe 3adyeTa.
a) NnaHupyemble pesynbTaTbl 06yueHUA U OLLEHOUYHbIE CPeACTBa A/1A NPoBeaeHUn

NPOMEXXYTOUHOM aTTecTaumnu:

Kon
WHIUKATOpa

Nuaukarop qoCTHXREHUS
KOMIIETEHIINU

OneHouyHble CpEeACTBA

OIIK-1 CnocoOeH npuMeHsTh (PyH1aMEHTaIbHbIE 3HAHUSI, IOJTyYEHHbIE B 00J1aCTH

MAaTEMATUYCCKUX U (I/IJ'II/I) C€CTCCTBCHHBIX HAYK, U UCIIOJIb30BATh UX B HpO(I)eCCHOHaHLHOﬁ

JESATCIbHOCTH
OIIK-1.1 Pemaer lMepeyeHb HEeKOMOPbLIX MeopemuYecKuX 80MpPOCcoe K
npodeCcCHOHAITbHBIC 3auemy:
3a7a4M ¢ 00J1aCTH .
o 1. JTanbl peweHWA ypaBHEHUA C OAHOMU
(byHIaMEHTAIBHOH U .
AT HEN3BECTHOMN.
MIPUKJIATHON o
P 2. Cnocobbl OTAENEHUS KOPHEN.
MaTeMaTHUKH
3. Kakmm obpasom rpaduyeckoe oTaeneHue
KOpHeM YyTOYHsIeTCA C NMOMOLLbIO
BbIYMC/IEHNIN?
4. [laTb CNOBECHOE ONuUCaHMe anropuTma
MeTOo4a NOJIOBUHHOIO AeNeHuA.
5. Heobxogumble ycnoBuma cxogmMmocT MeToaa

NMONNOBUHHOIO AeneHumsa.

MpumepHsbie npakmuyvecKkue 3a0aHUA :

BbINONHUTL OTAENEHME KOPHEN rPadUYeckn 1

uncneHHo (Tounocts € =1071)

MeTop, YpaBHeHue
K X+ xIn(x+0.5)-0.5=0

K x2X ~1=0

X x3—2x2+x—3=0

K X3 +12x—2=0




Kon
HHAUKATOpPa

Nupukarop qocTrxeHUst
KOMIIETEHIINU

OneHouHble CpeacTBa

X 5x —8In(x) -8=0

K x4 +05x3 —4x% —=3x-0.5=0
X x—sin(x)-0.25=0

K x3 —6x2 +20=0

X 5x3 +10x2 +5x—1=0

K 0.1x% - xIn(x) =0

MpumepHsoie 3a0aHuUA 0na KP

Onpenenuts ¢ TouHocteio 0,001  kopeHs
ypaBuenust | (X) =0, npuragnexammii 3a7aHHOMY

OTpE3KY [a; b] C TIOMOIIBIO METOJIa KacaTEIbHBIX.
Cnenatb BBIBOJIBI.

BapuaHTs! 3anaHuii:

1. f(x) =x*—5x3—4x?-3x+12,a=1, b=
2;

2. f(x) =x*=3x3—-10, a=2,b = 4;
3. f(x)=x*—4x*+5x—7,a=1, b=3;
4. f(x) =x*+8x2=3,a=0, b =2;

5. f(x) =x*—=3x3+2x>—-x+0,5 a=0, b=
3;

6. f(x) = —x*+5x3+4x*+x—-3,a=0, b=
2;

7. f(x) =x3+5x2—-20x+3,a=1, b=3;

8. f(x) =x*—x3+9x?*+8x—12, a=-2, b =
0;

9. f(x) =3x*—x3+12x*—-x—-1, a=-1, b=
1;




Kon

Nupukarop qocTrxeHUst

OneHouHble CpeacTBa

MHIMKaTOpa KOMIIETEHIIMH
10. f(x) =x*+3x3—10x2-7x -9, a =2,
b = 4;
11. f(x) =x*—6x2—8x—1, a= -2, b =0;
12. f(x) = —x*+x3 + 6x% +8x — 10, a = 2,
b = 4;
13. f(x) = —x3+5x2—-7x+1,a=-1, b=1;
14. f(x) = x* + 4x3 + 6x? + 12x — 10, a = 0,
b=1;

15. f(x) =x*—2x3+8x? +6x — 3, a = 3,

b =5.

OIIK-1.2 Bnaneer cnocobamu U | MpumepHeoie 3a0aHus dns J1P:

pueMaMu penieHus
HCCIIEIOBATENbCKUX
3a1a4 B oOJactu
dbyHIaMeHTATBEHON u
MPUKIATHON
MaTeMaTHKN

Pemnte cucreMy ypaBHEHHMH € IIOMOILIBIO
Merona Herotona. Pe3ynpraThl HONy4uTh C
touHocThio € = 0,001 . HauvaneHble npuOIMXKEHUS
HaWTH rpapuuecKH.

BapuanTe! 3ananuii:

1. tg(xy+0,1) =x?2, 0,5x%+2y% =

1;.

2. tglxy+02)=x?% 06x2+y%=
1;.

3. tg(xy+0,4) =x2, 0,8x%+2y% =
1;

4. tg(xy) =x?, 0,5x%+2y2 =1,
5. tg(xy +0,2) =x2, 0,7x% + 2y% =

1;

6. tg(xy+0,1) = x2, 0,6x%+2y% =
1;

7. tg(xy +0,3) = x2, 0,8x%2 +2y% =
1;

8. tg(xy+0,4) =x2, 0,6x%+2y% =
1;

9. tg(xy+0,1) =x2, 0,8x% +2y% =
1;

10. tg(xy) = x2, 0,6x% + 2y% = 1;

11. tg(xy + 0,1) = x2, 0,9x% + 2y?% =
1;

12. tg(xy + 0,3) = x2%, 0,5x% + 2y? =
1;

13. tg(xy + 0,4) = x?, 0,5x% + 2y? =




Kon

Nupukarop qocTrxeHUst

OneHouHble CpeacTBa

WHJIUKAaTOpa KOMIICTCHITUH
1;
14. tg(xy + 0,2) = x2, 0,9x% + 2y? =
1;
15. tg(xy + 0,5) = x2, 0,1x% + 2y? =
1.

MpumepHsble npakmuyecKue 3a0aHUsA 0a5 IK3AMeHd:

1. Jlokanuzaiusi KopHei

2. Teopus norpemHocTei

3. Metox HeroToHa

4. Monaudukanuu metona HeroToHa

5. Merox Creddencena

6. Meroa cekymumx

7. 3amada «J10IIMaHa»

8. Meron xopn

9. Merox npocToii UTEpaIuH.

MpumepHoie 3a0aHus ons CP:

1. Yro Takoe KOpeHb ypaBHEHUS?

2. IlpuBenute mnpuUMEp YypaBHEHHUS, HMEIOIIETO
HECKOJIbKO KOPHEM Ha 3aJaHHOM WHTEpBae
3HA4YECHHUI NTIEPEMEHHOM.

3. Kak mpu otaencHuUM KOpHEW OMPEIEISIFOTCS
WHTEPBaJIbl, HA KOTOPHIX YPABHEHUE UMEET POBHO
OJINH KOPEHb?

4. TlpowmmocTpupyiite METO/T JIMXOTOMUHU,
UCTONB3YS TpaduK 3a1aHHON PYHKIIUH.

5. MoxHO 11 3apaHee ONpeeNuTh, CKOJIbKO IIaroB
noTpedyeTcss Uisi YTOYHEHHs] KOPHS METOJIOM
JIUXOTOMUU C 33JITAHHOM TOYHOCTHIO HA 3aJaHHOM
uHTepBane? OO0CHYHTE OTBET.

6. MOXHO JIM HCIOJIB30BaTh METOJ IUXOTOMMH,
€CIM  Ha  3aJaHHOM  HWHTEpBaje  UMeEeTCs
HECKOJIbKO KOopHed ypaBHeHHs? OOocHyiiTe
OTBET.

7. KakoB Oynmer pe3ylnbTaT HCIONBb30BAHHS METOA
JUXOTOMHUHU, €CJIM Ha 3alaHHOM HMHTEpBaJle HET
KOpHEH ypaBHEHHUSI?

8. Kakx mnpoBeputhb, 4YTO IOJYYCHHOEC 3HAYCHUE
MePEMEHHOI OJM3KO K KOPHIO YpaBHEHHUSI?

OIIK-1.3 [Ipumensier MpumepHoe 3adaHue 0a4 3a4ema:
byHIaMeHTaIbHBIE

BbINONHUTL AOKA3aTeNbCTBO Teopembl. [yCTb




Kon
HHAUKATOpPa

Nupukarop qocTrxeHUst
KOMIIETEHIINU

OneHouHble CpeacTBa

MEXIUCIUTIIMHAPHbBIC
3HAHUS 7151 peLIeHUs
3a/a4 B
npodeccnoHanbHOM
JeSITeIbHOCTH

r>0, x,eR",F:R" > R", n npeanonoxum,
yto dyHKuma F HenpepbiBHO anddepeHumpyema
B N(XO, ). NycTb AnA 3aaaHHbIX BEKTOPHOW M
MHAOYLUMPOBAHHOM ornepaTopHoi HOpM
Jelip (N(X,, ) , npuiem J(X,) He
BLIDOXAEH, W CywecTByloT KoHcTantol 3, 17>0,
TaKue, 4ToO

90678, [306) F(x,)| <7

MpumepHsoie 3a0aHuUA 0na KP

Msyqume YUCNEHHbIX METOA0B pelweHnA HeNUHENHOro
YpPaBHEHUNA Ha Npumepe 3a4a41 onpeaeneHunaA 3HaYeHUM
CBA3aHHbIX ¢M3MKO-XMMM‘-I€CKMX napamMmeTpos.

1. sin(x+0,5)-0,3(x-0,2)2 = 0; HalTN MEeHbLINN KOPEHb

2. cos(x+1)-0,2(x-0,7)2= 0; HaliTK 6ONbLINIA KOPEHb

3. sin(x+0,7)-0,5e(x-0,2) = 0; HaliTU MeHbLLUMI KOPEHb

4. cos(x+0,2)+0,5e(x-1) -0,8= 0; HaliTK 6ONbLINIA KOPEHb
5. sin(1-2x)-0,5e(x-0,7) = 0; HaliTK 60NbLUKIA KOPEHb

6. cos(2x-0,7)-0,3e(0,5-x) = 0; HaliT1 60NbLLMIA KOPEHb
7.sin(0,3-x)+0,5(x-0,1)2 = 0; HATX MEHbLLMIA KOPEHb

8. cos(0,6-x)+0,1(x-1)2 -0,3= 0; HalTN MEeHbLUNI KOPEHb
9. sin(2x+0,5)-0,7In(x+3,2) = 0; HaliTK 60/bLLUIA KOPEHb

10. cos(1,8x-0,3)+0,5In(x+3,2) = 0; HanTK BonbLIKA

KOpeHb

11. sin(1,9x-0,5)+0,3In(x+3,2) = 0; HanTK 6onbLINiA

KOpeHb

12. sin(1,3x-2,3)+0,6In(x+4) = 0; HAUTXU MEHbLLMI KOPEHb

MpumepHsie 3a0aHus 0na J1P:

3agaHue: onpegenntb ¢ ToyHoctbio 0,001




Kon
HHAUKATOpPa

Nupukarop qocTrxeHUst
KOMIIETEHIINU

OneHouHble CpeacTBa

KOpeHb YypaBHeHWA f(X)=O, NPUHagnexXawmnim

OTpesKy [a; b] C nomouwplo metoga napabon.

OTpe3oK BblbpaTb CaMOCTOATE/NbHO.

BblBOAbI.

BapuaHTbl 3agaHuiA:

3x* +4x3 —12x%> -5 = 0;
(x —4)?logos(x —3) = —1;
x? cos(2x) = —1;

(x — 2)22% = —1;
(x—2?-1D2*=1;

(x — 2)cosx = 1;
(x—2)31g(x+11) = 1;
S5sinx =x —1;

x*3% = 2;

10. 2lgx—>+1=0;

11. x —sinx = 0,35;

12.  Vx —c0s(0,37 + x) = 0;
13. sin(0,5 + x) = 2x — 0,5;
14. Inx+ (x+1)3=0.

©CooN Ok~ whE

Coenatb




6) Mopadok nposedeHus NpomexcymoyHoli ammecmayuu, nokazamesnu u Kpumepuu oyeHUB8aHUA:

MpomeKyToUYHas aTTecTaums no gucumnavHe «UUCIEHHBIE METOABI PEILICHUS HETUHEUHBIX
anreOpanvecKuX YpaBHEHUN»  BKIIOYAET TEOPETUYECKME BOMNPOChI, MO3BONAIOLME OLEHUTL YPOBEHb
YCBOEHMA 06yYatoLWMMMNCA 3HAHWUI, U NPaKTUYECKUE 334aHUA, BbIABAAIOLLME CTEMNEHb
cpOpPMMPOBAHHOCTM YMEHMI U BNaZeHU, NpoBoaAMTCA B popme 3a4yeTa.

ITepeuens mem 012 NO020MOBKU K 3auemy:

Teopus norpemHocTein
Kak uccnenoBarh GyHKITHIO C TOMOIIBIO HHCTPYMEHTAJIBHBIX CPEICTB?
Kak nocTpouTb rpadmK ¢ MOMOLLbIO MHCTPYMEHTaNIbHbIX CPeacTB?
Mepeuncante MeToapl PELIEHNA CUCTEM HEIMHENHBIX YPaBHEHWUN.
CdopmynumpyiiTe NOCTAaHOBKY 334341 JIMHENHOM ONTUMM3ALUN.
OTaeneHve KopHei ypasHeHus (rpaduyeckm M aHanMTUYEeCKM). YTOUHEHME KOPHA METOA0M
NO/IOBUHHOTO AeNeHuA.
7. Jlokamuzamus KOpHE#

8. YTouyHeHue KOpHA ypaBHEHUA METO40M XOpa.

9. YTO4YHEHME KOPHA YPaBHEHUA METOA0M KacaTesibHbIX.

10. Merox Herorona

11. Moaudukanuu meroaa HeroToHa

12. Meton Creddencena

13. Meton cexymux

14. 3agaua «1orMaHa

15. MeTop poCcTOi UTEpaIuu.
MokasaTtenu n KPUTEpUn oL EeHMBaAHUA:

ouswWwhE

— Ha OLEeHKY «OTAMYHOY (5 6annoB) — obyyatoWwminca 4eMOHCTPUPYET BbICOKUIA YPOBEHb
chOPMMPOBAHHOCTM KOMMETEHLNIA, BCECTOPOHHEE, CUCTEMATMYECKOe U ryboKoe 3HaHune y4ebHoro
maTtepuana, ceob0AHO BbIMOMHAET NPaKTUYECKME 3a4aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYaALMAX NOBbILIEHHOW CNOMHOCTH.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUI YPOBEHD
chOpPMMPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauuTeIbHble OWMNOKKU, HETOYHOCTH, 3aTPYAHEHWUS NPU AHAIMTUYECKMX ONepaumsax, nepeHoce
3HaHWI U YMEHWIN Ha HOBble, HECTAHZAPTHbIE CUTYyaLLUMN.

— Ha OLEHKY «yA0BAETBOPUTENbHO» (3 6anna) — 0bydatoWminics 4eMOHCTPUPYET NOPOroBbIi YPOBEHb
cPOpPMMPOBAHHOCTM KOMMETEHLMIA: B XOLE KOHTPOJIbHBIX MEPONPUATUIN LOMYCKAIOTCA OLIMOKM,
NPOSABAAETCA OTCYTCTBME OTAE/bHbIX 3HAHWI, YMEHWUI, HABbIKOB, 06YYalOLWMIACA UCNbITbIBAET
3HauMTe/IbHble 3aTPyAHEHMA NPU ONEPUPOBAHUM SHAHUAMM U YMEHUAMMU NPU UX NEPEHOCE HAa HOBble
CUTyaLuu.

— Ha OLLEHKY «HeyAoBAeTBOpUTENbHO» (2 6anna) — obyyaroLmnncs 4eMOHCTPMpPYET 3HaHUA He Bonee
20% TeopeTUYECKOro MaTepuana, AOMNYCKaeT CyLLLECTBEHHbIE OWMOKM, HE MOXKET NOKa3aTb
WHTENIEKTYa/IbHblE HaBbIKM PeLUeHMs NPOCTbIX 3a4au.

— Ha OLEHKY «Heyao0BneTBopUTeNbHO» (1 6ann) — obyyaloWwMnca He MOXKET NOKa3aTb 3HaHMA Ha YPOBHeE
BOCMpPOU3BeAeHNA U 06BbACHEHUA MHPOPMALMK, HE MOXKET NOKa3aTb MHTE/IEKTYa IbHble HaBbIKM
peleHnsa NPOCTbIX 3a4au.






