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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmszanuu B 2021 - 2022
y4eOHOM roy Ha 3acemanuu kageapel [IpUKIIaaHON MaTeMaTHKU U HHOOPMATUKH

[Ipotokom ot 20 r. Ne

3aB. kadenpoii C.N. Kaguenko

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100peHa s peanuzamnuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu kapeapel [IpukiamaHoil MaTeMaTuku U HUHPOPMATHKH

IIporokomor 20 1. Ne

3aB. kadeapoii C.1. faz[quKO

Pabouas nporpamma nepecmMotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2023 - 2024
yueOHOM roy Ha 3acefaHuu kapeapel [IpukinagHoi MaTeMaTHKu U HHPOPMATHKH

[Iporokom ot 20 . Ne

3aB. kadeapoii C.H. faz[quKO

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3acenanuu Kadeapel [IpukiaaHoi MaTeMaTUKU U UHOOPMATUKH

IIporokomor _ 20 . Ne
3aB. kadeapoii C.N. Kaguenko




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu  ocBOeHMsS] TUCHUIUIMHBI «YUCIEHHbIE METOABl pEeUIeHHs] HEeIMHEHHbBIX
anreOpanvdecKux ypaBHEHHI» SBISIOTCS: OCBOCHUE OCHOBHBIX HJIEH METOJIOB, OCOOCHHOCTEM
oOnacteli mNpUMEHEHUS W METOJMKH HCIOJb30BaHUS HUX Kak TOTOBOTO HWHCTPYMEHTa
MPAKTUIECKON paOdOThI TP MPOSKTUPOBAHUHU M Pa3pabOTKE CUCTEM, MAaTEMAaTHIECKON 00paboTKe
JaHHBIX JKOHOMUYECKHMX M JPYruxX 3aJady, IOCTPOCHHUU aJIrOPUTMOB U OpraHU3alUuu
BBIYHMCIIUTENbHBIX MTPOLIECCOB.

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

JucuuruimHa YuciieHHble METOABI PELICHUS HETMHEHHBIX alreOpandecKux ypaBHEHHN
BXOJIMT B 00513aTeJIbYI0 4aCTh y4€OHOTO IJ1aHa 00pa30BaTEIbHON POrPaMMBI.

Jns  wW3ydeHWs  JUCHUIUIMHBL ~ HEOOXOOUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3Y/IbTATE U3YUCHHSI AUCLHUILINH/ IPAKTUK:

YucrieHHble METO/Ibl MATEMaTHYECKON (PU3UKHU

DneMEeHTHI BAPUALMOHHOTO HCUUCIICHUS

3nanus (YMEHHs, BIAJICHUS), TOTyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XO0AUMBI JUIsl U3yUeHUS UCHUILINH/TIPAKTHK:

BrimonHeHue u 3aniuTa BITYCKHOM KBATH(DUKAIMOHHOM paboTHI

IlonroroBka k ca4ye u cjada rocyapCTBEHHOIO 9K3aMEHA

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

AUCHUILINHBI (MOAYJIS) ¥ IJIAHUPYeEMble Pe3yJIbTAThl 00y4eHu st

B pesynbTare ocBOeHUS AUCUUIUIMHBI (MOAaynst) «YHCIEHHBIE METOABl pElICHUs
HEJIMHEHHBIX anreOpanyecKux YypaBHEHHi» oOydaromMics IOJKeH oOsajaTh CielyrolUMU
KOMIETEHIMSIMU:

KO[[ HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXKCHUA KOMIICTCHIIM

OIIK-1 CnocoGeH mnpuMeHsTh (GyHIAMEHTAJIbHBIE 3HAHMSA, IIOJIyYe€HHbIE B O0JIACTH
MaTeMaTUYeCKUX M (WIM) €CTECTBEHHBIX HayK, M MHCIOJIb30BaThb UX B MpodeccHOHATbHOU
JESATEIILHOCTH

OIIK-1.1 Pemaer npodeccuoHanbHble 33aud ¢ 00JacTH  (pyHIaMEHTaIbHOH U
MPHUKJIAIHON MaTEeMaTHKH

OIlK-1.2 Bnageer crocobamu u mpueMaMu pelieHUs UCCIEAOBATENbCKUX 3a/lay B
obsacT (yHIAMEHTAIbHOM M IPUKJIAIHOW MaTeMaTUKH

OIIK-1.3 [Ipumensier  QyHaaMeHTaNbHBIE MEXKIUCUMILUIMHAPHBIE 3HAHUS IS
peleHus 3a/1a4 B Ipo(hecCHOHAIbHON 1€ TEIbHOCTH




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KOHTaKTHas pabora — 78,2 akaj. 4acoB:

— ayIUuTOpHas — [/ akaJ. 4acoB;

— BHeayuTopHas — 1,2 akaJ1. 4acoB

— caMocCTosTeNbHAs paboTa — 65,8 aka. yacos;

dDopMa arrecTaiuu - 3a4cT

AynutopHast ) =
o | woHTaKTHas pabora E 3 ®dopma TeKyIero
Paznen/ tema 3 (B axan. wacax) g E‘ Bz HOHRIPOIA Kon
S S © | caMocTosATENBHOM | ycIIeBaeMOCTH U
JIACIMTUTHHBI 5 [ . | xoMnerenn
O 2 £ paboTsl MIPOMEKYTOYHOM
Tex mab. | MpaKT. z S aTTecTalyy
“| 3an. 3aH. |Q &
1. Pemenue HEJIUHEHHBIX
anreOpanvecKkux ypaBHEHUH
Nzydenne Iposepa
N U3yYCHHUS i
1.1 Meton JIeJICHUS 2 6/411 6 y'{e6HOI/IVI/I OCHOBHOMN 1 OIIK-1.1,
OTpe3Ka MoIoIaM HAYYHOM . OIlK-1.2
JIOTIOJTHUTEJIbHOU
JIUTEPATYPHI.
JIUTEPATYPBHIL.
Ompoc,
o0cyxIeHHE.
[Noaroroska k
Ortuer 0 OIIK-1.1,
1.2 Meton kacaTeabHbIX 2 6/21 6 Ha6§5:;f££0My - OTIK-1.2
’ 11a00paTOPHBIX
pabor.
ITposepka
H3y4YCHUS i
1.3 Meton xopn 8 2 6/21 6 Pemienue 3anay. OCHOBHOI1 1 %%If(lli
JOTIOJTHUTENBHOM '
JIUTEPATYPBHI.
Omnpoc,
14 Mero MPOCTOM Honrorosxa k 06COY§{§:I;H3~ OIK-1.2,
' A P 2 6/21 8 nabopaTopHOMY OIIK-1.3,
UTEpalin BBITIOJTHEHUT
3aHATHUIO. OIlIK-1.1
71a00PaTOPHBIX
pabor.
Ortuer o
Hoarorosxa k BBITIOJTHCHUH
1.5 Meton napabosn 2 6/41 6 71a00paTOpHOMY OIIK-1.2
SAHSITHIO 11a00paTOPHBIX
) paborT.
Hroro no pazneny 10 (30/14U 32
2. Pemienne CHUCTEM
HEJIMHEHHBIX YpaBHEHUH
Vsvuenme Konrtponbnas
qey61;0171 " pabota. Otuer o OIIK-1.2,
2.1 Merox Herorona 8 4 6/21 6 yHa Hoil BBLITTOJTHEHUH OIIK-1.3,
HHTeyI;T . J1a60PaTOPHBIX OIIK-1.1
PATYPBL. pabor.




Nzyuenue

2.2 JlokanbHasi CXOIUMOCTh 2 40U 78 yueOHOI Omnpoc, OIIK-1.1,

Metona HeroToHa ' Hay4YHOU o0cyxieHue. OIIK-1.2
JIATEPaTypPHL.

2.3 Mertoapt c Orer o

KOHEYHO-Pa3HOCTHBIMU ITogroroBka k OIIK-1.2,

MIPOU3BOTHBIMH VTS 6 15/41 16 | nabGoparopHoMy nlzlgg;;;?}lgx OIIK-1.3,

pelIeHHA CHCTEM 3aHATHUIO. pator. OIlK-1.1

HEJIMHEHHBIX YpaBHEHUI

HUroro no pazaeny 12 | 25/81 33,8

Uroro 3a cemectp 22 55221 61,8 3a4ET

Hroro no aucumruinye 22 55221 65,8 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

1. TpaguiOHHBIE TEXHOJIIOTUU 00yYeHUs, IIpearoiaraolme nepejady nHGopManum B
roTOBOM BHuZe, (opMupoBaHHEe Yy4eOHBIX yMEHUH 1O o00pasiy: JEKUUsA-U3JI0KEHHE,
JEeKIUsI-00bsICHEHNE, IPAKTUYECKHE (CEMUHAPCKHE) 3aHATHS.

Vcnonp30Banue TpaguIIMOHHBIX TEXHOJOTHIA 00€CTIeYMBaeT OPHUEHTUPOBAHUE CTY/IEHTA
B MOTOKE HMH(OpMaIUM, CBSI3aHHOM C pa3IMYHBIMU IOJXOAAMU K ONPENEICHUIO CYIIHOCTH,
COJIepKaHuUs1, METOJIOB, (OPM Pa3BUTHS U CAaMOPa3BUTHSI TMYHOCTH; CAMOOIIPE/IETICHUE B BEIOOpE
ONTUMAJILHOTO IYTH U CIOCOOOB JIMYHOCTHO-IIPOPECCUOHATIBHOIO PA3BUTHS; CUCTEMATU3ALIUIO
3HAHUH, TMOJNYYCHHBIX CTYACHTAMH B IPOIECCEe AyJUTOPHOM M CaMOCTOSATENBHOW pabOTHI.
JlekuuoHHbBIE 3aHATUSA IHPOBOAATCS C  MCIOJIB30BAHUEM  MYJIBTUMEIUWHBIX  CPEICTB.
JlaGopaTtopHble 3aHATUS OO0ECIEYMBAIOT pPAa3BUTHE U 3aKPEIUICHWE YMEHHH M HaBBIKOB
onpeseNieHusl LeJded M 3ajad caMOpa3BUTHS, a TaKXKe IMPUHATUS HauOosiee 3((HEKTUBHBIX
pelieHuii no ux peanusauuu. lIpakThueckue 3aHATHS MPOBOJATCS B KOMIIBIOTEPHBIX KJaccax
BbIuncIuTeNbHOTrO ieHTpa PI'BOY BO «MI'TY ».

B xonme mnpoBeneHMs] JEKUMOHHBIX 3aHITUA IpelycMaTpUBAETCS: HCIOJIb30BaHUE
3JIEKTPOHHOTO JEMOHCTPALIMOHHOIO MaTepuaa Mo TeMaM, TpeOyroIuM WUIIOCTPAluu paboThl
nporpaMMHBIX ipoaykros: MS Word, MS Excel.

B xome npoBeneHus nabopaTOpPHBIX 3aHATHH MpegycCMaTpUBAEeTCs HCIOIb30BAHUE
CPEICTB BBIYUCIUTENBHONM TEXHUKM T[PU BBHINOJIHEHUMM WHJIMBUIYaJbHBIX 3aJaHUNl U
TECTUPOBAHUS.

2. UnrepaktuBHble (OpMBI 00YUYEeHHUs, MPEINOIAralOIie OPraHU3alni0 00YIEeHUS KaK
IIPOAYKTUBHON TBOPYECKOM NEATEIBHOCTH B PEKUME B3aUMOJIEHCTBUS CTYACHTOB IPYT € IPyTrOM
U C IIPENo/iaBaTeieM

Vcnonb3oBaHne MHTEPAKTUBHBIX  OOPa30BaTENIbHBIX  TEXHOJOIMH  CHOCOOCTBYET
NOBBILICHUIO UHTEPECa U MOTUBALIMM yYalllUXCsl, aKTUBU3AIIMM MBICIUTEIILHON JESATEIbHOCTH U
TBOPYECKOTO MOTEHIMaja CTYIEHTOB, jenaeT Oojee 3()(EeKTHBHBIM YCBOEHHE Marepuana,
M03BOJIIET UHIMBUyaIM3UPOBATh O0yYEHHE U BBECTH SKCTPEHHYIO KOPPEKIIUIO 3HAHUH.

B pamkax gucnuruineel «YucineHHble MeTOAbD» IpenycmarpuBaercs 44 dacoB
ayJIUTOPHBIX 3aHATHH, IPOBOJUMBIX B UHTEPAKTHBHOM.

[Ipn npoBeneHUM 1a0OPATOPHBIX 3aHSITUH MCIONB3YIOTCS TpymmoBas padora,
TEXHOJIOTHSI KOJUIEKTUBHOM TBOPYECKOM JEATEIBHOCTH, TEXHOJIOTHS COTPYAHHYECTBA,
obcyxaeHue npodseMbl B (opMe TUCKYCCHHU, Ne0aThl, KPYTbli cTOJ. J[aHHBIE TEXHOJIOTHH
o0ecrneuynBaroT BBHICOKUN YPOBEHb YCBOEHHS CTYyJE€HTaMHu 3HaHWMH, 3(dekTuBHOE M ycreuHoe
OBJIaJICHUE YMEHHUSMU U HaBbIKAMU B IpPEeIMETHONW 00JacTH, (GOpPMHPYIOT MO3HABATEIbHYIO
noTpeOHOCTh M HEOOXOAMMOCTh JallbHEHIIEro caMooOpa3oBaHus, MO3BOJISIIOT aKTHBU3UPOBATh
HCCJIEIOBATEbCKYIO JIEATENbHOCTh, 00ecneunBatoT 3 (PEeKTUBHBIN KOHTPOJIb YCBOCHUS 3HAHUM.

3. BosmoxHocTH oOpazoBarenbHoro mnoprana PIBOY BO «MITVY» ans
MPEIOCTAaBIEHUSI CTYACHTaM rpaduka camMoCTOATEIbHOW padOoThl, pacIUCaHMsI KOHCYJbTalUi,
3alaHuil JUIsl CaMOCTOSITENIBHOTO BBINIOJHEHUS U PEKOMEHAYEMBIX TEM JUISI CAMOCTOSITEIBHOTO
W3Y4EHHUS.

Metoauka, npeuiaraemast JUisl U3y4eHHs Kypca «HUCIEHHbIE METO/IbI» OPUEHTHUPOBAHA
Ha  JIeKUMM  NpoOJeMHO-UH(GOPMALMOHHOTO  XapakTepa,  CEMHHAapCKue  3aHATHS
UCCIIEI0BATEIbCKOTO THIIA U ITOATOTOBKY pedepaTos.

Hcnonb3yemble 00pazoBaTeNbHbIE TEXHOJIOTUH MO3BOJISIIOT AKTHUBHO MPUMEHSTh B
y4eOHOM Mpoliecce MHTEPAKTUBHBIE ()OPMBI MPOBEJCHUS 3aHATUH (KOMIBIOTEpHAsT CUMYJISIIINSA,
pa30op KOHKPETHBIX CHUTyalui), 4YTO CHOCOOCTBYeT (OPMHUPOBAHUIO U  PA3BUTHUIO
npodecCHOHATBHBIX HABBIKOB  oOyuarommxcsi. I[IpumeHseMple B Ipolecce H3y4eHUs
JTUCIUIUIMHBI TIOMCKOBBIM M HCCIEI0BAaTENbCKUIT METOJbl B IOJHOW MEpe COOTBETCTBYIOT
tpeboBanusm PI'OC no peanuzanuy KOMIETEHTHOCTHOTO MOIX0/1A.



6 YueOHO-MeTOAUYECKOE 00eciedeHHe CAMOCTOSITeJIbHOI PadoThl 00y4aroIIMXCst
[TpencraBneno B nmpuioxeHun 1.

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

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE 00ecneyeHue TUCIUIIHHBI (MOTYJIs1)

a) OcHoBHas TUTEpaTYypa:

1. 3enkoB, A. B. HucneHnnble MeTO/IbI ;| yueOHOE mocoOue s MPUKIaIHOro OaKanaBpuaTa
| A. B. 3enkoB. — Mocksa : U3narensctBo FOpaiit, 2019. — 122 ¢. — (bakanasp. [IpuknanHoi
Kypc). — ISBN 978-5-534-10893-4. — Tekcr : anekrponnsiii // DBC Opaiir [caiit]. — URL:
https://biblio-online.ru/bcode/432209.

2. Kamuenko C. WM. UYwucrneHHple METOABl PEHICHUS HEIMHEHHBIX anre0pandecKux
ypaBHeHHI [DyekTpoHHbBIN pecype] : yueOHoe nocobue / C. U. Kamyenko, O. A. TopiiuHa |
MI'TY. - Maruautoropck : MI'TY, 2016. - 1 snextpon. ont. muck (CD-ROM). - Pexxum moctyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=
2684.pdf&show=dcatalogues/1/1131509/2684.pdf&view=true. - MakpooOBbeKT.

0) JlonmosiHuTeAbHAS JIUTEPATYpA:

1. Kapmanosa E. B. UnciienHbie MeTOIbI [ DIEKTPOHHBIH pecypc] : yuebHoe mocobue / E.
B. Kapmanosa ; MI'TY. - Marauroropck : MI'TY, 2016. - 1 snekrpos. ont. guck (CD-ROM). -
Pexxum JOCTyma:
https://magtu.informsystema.ru/uploader/fileUpload?name=2551.pdf&show=dcatalogues/1/1130
353/2551.pdf&view=true. - MakpooOBEKT.

B) MeToauyeckue ykasaHus:

1. @umunmnos E. I'. YucneHHsle MeTOAbl MOUCKA KOPHEW ypaBHEHUS [DJEKTPOHHBIN
pecypc] : npaktukym / E. T'. ®unumnmos, E. A. Uneuna ; MI'TY. - Marauroropek : MI'TY, 2017. -
1 AIIEKTPOH. OIIT. TIACK (CD-ROM). - Pexum JOCTyMa:
https://magtu.informsystema.ru/uploader/fileUpload?name=3139.pdf&show=dcatalogues/1/1136
419/3139.pdf&view=true. - MakpooOBEKT.

r) IIlporpammHuoe ob6ecnieuenune u MHTEpHET-pecypchl:

IIporpammHoe oGecrnieueHue

Haumenosanue 110 Ne norosopa Cpok neicTBHS TULEH3UH
MS Windows 7
Professional (nist J1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)
MS Office 2007 Ne 135 ot 17.09.2007 GeccpouHo
Professional
Maple 14 Classroom 1y 113 19 o711.04.2011 Geccpouno
License
MathWorks MathLab
v.2014 Classroom K-89-14 01 08.12.2014 06eccpouHo
License
MathCAD v.15
Education University  |/1-1662-13 ot 22.11.2013 0eccpovHO

Edition




IIpodeccnonanbHble 0a3bl JaHHBIX M MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca CchlaKa
DnekTpoHHas 0a3za nmepuoauveckux u3manuii East View
Information Services, OO0 «MIBHUC»

https://dlib.eastview.com/

ITouckosas cucrema Akagemust Google (Google Scholar) JURL: https://scholar.google.ru/

®denepanpHOE rocyJJapCTBEHHOE OIOIKETHOE
yupexaenne «Denepanbubiii uHCTUTYT Tpombinniennoi|URL: http://www1.fips.ru/
COOCTBEHHOCTHU»
Haunonanenas nH(OPMaLMOHHO-aHAIUTHYECKas URL:
cucrema — Pocculickuil MHAEKC HAy4YHOTO LUTUPOBAHUSA '
(PUHIL)

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TUCIHIINHBI (MOLYJIf)

https://elibrary.ru/project_risc.asp

MarepuanbHO-TEXHHUECKOE 00eCIIeUeHUE JUCIUTUINHBI BKITFOUACT:

Jlexumonnas ayautopus. OcHalleHHE ayAUTOPHUU: JTOCKA, MYJIbTHMEIUWHBIE CPEICTBA
XpaHEHus, Iepelaym U MpeicTaBIeHus nH(opManuu

Y4eOHble ayAUTOpUHM [ MPOBEACHUS J1a0OpaTOPHBIX 3aHSITUN, TPYNIOBBIX H
HHIUBHUIYAJIbHBIX KOHCYHLT&HHﬁ, TCKYHICIO KOHTPOJA H HpOMe)KYTO‘-IHOI\/JI arTrecranuu:
KOMIBIOTEpHBIN Kiacc. OCHaIeHHE ayIUTOPUU: MEepPCOHATbHBbIE KOMIBIOTEPHI ¢ makeToM MS
Office, Maple 14 Classroom License 10-29 Users (per User) Academic, MathLab, Mathcad
Education - University Edition (200 pack) u Beixomzom B IHTEpHET.

[Tomemenust 1y1si caMOCTOSITENIbHOM paboThl oOydaroruxcsi. OCHaIICHUE ayJIUTOPHH:
nepcoHagbHble KommbioTepsl ¢ makerom MS Office, Beixomom B MHTEpHET M ¢ JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIIOHHO-00Pa30BaTENIbHYIO CPETY YHUBEPCUTETA.

[Tomenienne Juisi XpaHeHWssT W MPOPHUIAKTHYECKOrO OOCIYy)KUBaHUS — Y4eOHOTO
obopynoBanus. OcHaNICHUE ayTUTOPUU: CTEIUIAXKH JUISI XpaHEHUS YIeOHO-HATIISTHBIX TOCOOUH 1
V4eOHO-METONMNYECKON TOKVMEHTAIIHH.



IIpuaoxkeHue 1. YUeOHO-METOAUIYECKOE 00ecCIIedyeHe CAMOCTOATEIbHOM
padoThI

Ilo JUCHHUIIIINHE «YwucieHHbIe MCTOAbBI PCHICHUA HEIUHEHHBIX anre6panquKI/Ix

YpaBHEHHIT» TMPEIyCMOTpEHAa ayaUTOpHAas ¥ BHEAyIUTOPHAs CaMOCTOsTeNbHAs paboTa
o0yyJarouuxcs.

AyIuTOpHas caMOCTOsITeNIbHAS paboTa CTYJACHTOB MPEAIOoJIaracT BBITIOJTHEHUE 3a/1aHUi
71a00paTOPHBIX padoT.

Ilpumepnuie ayoumopnuvie 3adanus:

1) UccnenoBath ypaBuenue f(x)=0 Ha oTpeske [a; b] Ha cymecTBoBanue n

CANMHCTBCHHOCTDb KOPHAC ITIOMOIIIBIO aHAJIMTHYCCKOI'O U Fpa(l)I/I‘{eCKOl"O MCTOIOB.

2) BbIUMCIUTE KOPEHb METO/IOM TTOJIOBUHHOTO JieNieHHs: ¢ norpemmHocTeio € = 0,01.

BapuanTsl 3a1aHuii:

1. f(x) =x?—2x—5,a=1,b=3;

2. f(x) =x3-3x2-10,a=1,b = 2;

3. f(x) =x3-3x2-10,a=3,b = 4

4, f(x) =x*—4x3+3x2—2x—2,a=—-1,b = 0;

5 f(x) =x*—5x3—4x? - 3x+12,a = —4,b = —3;.
6. f(x) =x*—3x3+3x2—-12,a=-1,b = 0;

7. f(x) =x*—8x3—2x2+16x—3,a=0,b = 1;

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

9. f(x) =x*—-3x3+3x2-12,a=2,b = 3;

10. f(x) =x*—8x3—2x?+16x —3,a=—-2,b = —1;
11. f(x) =x3—2x> —4x+ 7,a = —2,b = —1;

12. f(x) =x*—-0,2x>+0,5x + 1,5,a = —1,b = 0;.

13. f(x) =x3—2x>—4x+ 7,a=1,b = 2;.



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

15. f(x) =x3—2x?> —4x+ 7,a=2,b = 3.
3) Onpenenuts ¢ Tounoctbio 0,001  kopens ypaBHenus | (X) =0, npunaanexanuii

3aaHHOMY OTPE3KY [a, b]C IIOMOIIBIO METOJa KaCaTCIIbHbIX. C,I[eJ'IaTB BBIBOJIbI.

Bapuantsl 3a1aHuii:
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;

SN

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

(62}

f)=x*—3x3+2x*-x+05 a=0, b =3;

6. f(x) = —x*+5x3+4x*+x—-3,a=0, b=2;

~

f(x)=x3+5x2-20x+3,a=1, b=3;

oo

f)=x*—x3+9x2+8x—12, a=-2, b =0;

9. f(x) =3x*—x3+12x2—-x—1, a=-1, b=1;

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

Ilpumepnuie 30anus 01: 1a00pamopHvIX paoom:

[Ipencrasieno B mabopaTOpHBIX paboTax Ha 0Opa3zoBareapbHOM mopraie http://newlms.magtu.ru.

Ilpumepnuie 3a0anusn 013 ayoumopHuvix KOHmMpoavHovix paoom (AKP):


http://newlms.magtu.ru/

OnpeeuTh ¢ OMOIIBI0 METOIA XOPA KOpeHb ypaBHeHus | (X) =0, npunamnexammii

3a/IaHHOMY OTPE3KY [a; b]c touHocThio 0,001.01pe3ok BeIOpaTh camocTosATebHO. Clenarh

BBIBOJbI.

Bapuantsl 3a1aHuii:

xeX+x2 —1=0;

2. 4X_5x-2=0;

=

3. In(x+)-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)—x4 +0,5=0;

9. x8-5x-2=0;

10. X+2-2cosx=0;
11. lg(x+1)—x+0,5=0;

12. x6—5x3—2:0;
13. Ig(2x+1)—x3 +1=0;
14. x5 —7x2 +3=0;

15.  xlg(x+2)+ x2 ~1=0.



IIpuioxkenue 2. OIeHOYHbIE CPEACTBA JJIA MIPOBEAEHUS IPOMEKYTOYHOM aTTecTalyun

[TIpomexxyTouHas aTTecTaus UMEET IEIbI0 ONPEICTUTh CTENEHb JOCTHKECHUS 3aIUTAHUPOBAHHBIX PE3yIbTaTOB OOYYCHHS IO TUCIMIUIMHE
«YucneHHbIe METO/IBI PEIICHUS HEJTMHEWHBIX alreOpandecKuxX ypaBHEHU» 3a cemecTp. I[IpoBomuThes 3a 8 cemecTp B hopme 3auera.
a) NnaHupyemble pe3ynbTaTbl 06yueHUs U OLLEHOUYHbIE CPeACTBa AA NPOBEeAEeHUA NPOMEXKYTOUHOM aTTecTauum:

Kon Nuaukatop JOCTHXKEHUS] KOMIIETCHIUA
WHJIUKaTopa

OneHouHbIE CpEICTBA

OIIK-1 CriocoGeH nmpuMeHsITh (yHIaMEHTAIbHBIC 3HAHUS, TIOJTYICHHBIE B 001aCTH MAaTEeMaTHICCKUX | (MJIM) €CTECTBCHHBIX HAYK, U UCIIOJIb30BATh UX B

HpO(beCCHOHaHBHOﬁ JACATCIIBHOCTH

OIIK-1.1 Pemaer npodeccronanbpHbie 3a1a4u ¢
obnactu ¢pyHIaMEHTAIBHOMN U MPUKIIATHON
MaTeMaTHKU

llepeyeHb HEKOMOPbLIX Meopemu4YecKUX 80MpPOCos K 3a4yemy:

1. JTanbl pelweHnn ypaBHEHMA C O4HON HEM3BECTHOM.

N

Cnocobbl oTaeNeHNA KOPHEN.

3. Kakum obpasom rpaduyeckoe oTAe/leHME KOPHEelM YTOYHAETCA C NOMOLLbIO
BblYMCAEHUI?

4. [aTtb cnoBecHOe onucaHWe anropuTma metoaa No0BUHHOIO AEeNEHUS.

5. Heobxogumble ycnoBusa cXxoaAMMOCTU MeToAa MNOJIOBUHHOIO AeNIeHus.

MpumepHsbie NnpaKkmuyecKue 3a00aHUA :

BbINONHUTL OTAENEHME KOPHEN rPpadUUECcKM U YMCNeHHOo (ToyHocTb £ =10

_1)

MeTog,

YpaBHeHue

X+ xIn(x+0.5)-05=0




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

K x2X ~1=0

X x3—2x2+x—3=0

K X +12x—2=0

X 5x—8In(x) —8=0

K x* +05x% —4x% —3x-05=0
X X —sinx) —0.25=0

K x3 —6x2 +20=0

X 5x3 +10x2 +5x—1=0

K 0.1x2—xln(x)=0

lMpumepHoie 3a0aHus ona KP

Onpenenmuts ¢ TouHocThio 0,001 KOpEHb  ypaBHEHWUS

MIPUHAJUICKAUNA  33JaHHOMY OTpPE3KY [a; b] C MOMOIIBI MeToza
Crnenarb BBIBOJIBI.

f(x)=0 |,

KacCcaTCJIbHBIX.




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

Bapuantsl 3a1aHnii:

1. f(x) =x*—5x3—4x?—-3x+12, a=1, b= 2;
fx)=x*—3x3—-10, a=2,b = 4;
f)=x*—4x>+5x—7,a=1, b =3;
fl)=x*+8x2=3,a=0, b=2;
f)=x*—3x3+2x>—-x+05 a=0, b=3;
f)=—x*+5x3+4x2+x—-3,a=0, b=2;
fx)=x34+5x2—-20x+3,a=1, b=3;

) =x*—x3+9x2+8x—12, a=-2, b =0;

© 00 N oo o B~ ow N

f)=3xt—x3+12x2—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+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.




Kon Nuaukatop JOCTHKEHUS] KOMIIETEHIUN OueHouHbIE CPEACTBA

MHAMKATOpa

OIIK-1.2 Brnaneer ciocobamu 1 mpueMamu peteHus | lpumepHsie 3a0aHus ona JIP:
UCCIIEIOBATENbCKUX 3a7ad B obiactu
(yH1aMeHTaTBHOI U TIPUKJIATHOM Pemmute cucteMy ypaBHeHUM ¢ nomMoImipi0 Meroga HprotoHna. Pe3ynbrarsl
MaTEeMAaTHKHU noytyduts ¢ ToyHocThio € = 0,001. HauanbHble npulnmkeHus HailTu rpaduyuecku.

Bapuants! 3a1aHnii:

1. tg(xy+0,1) =x?% 0,5x% + 2y? =1,.
2. tg(xy+02)=x2 0,6x%+y?=1,.
3. tg(xy+0,4) =x2, 0,8x%+2y2=1;
4. tg(xy) = x2, 0,5x2 +2y? = 1;

5. tg(xy+0,2) =x2, 0,7x*+2y% =1
6. tg(xy+0,1) =x2, 0,6x*+2y?2=1
7. tg(xy+0,3) =x2, 0,8x%+2y?=1;
8. tg(xy+0,4) =x2 06x*+2y?2=1
9. tg(xy+0,1) =x2 08x2+2y2=1
10. tg(xy) = x2, 0,6x2% + 2y% = 1;

11. tg(xy + 0,1) = x2, 0,9x% + 2y% = 1;
12. tg(xy + 0,3) = x2, 0,5x%2 + 2y%2 =1;
13. tg(xy + 0,4) = x2, 0,5x% + 2y% = 1;
14. tg(xy + 0,2) = x2, 0,9x% + 2y% = 1;
15. tg(xy + 0,5) = x2, 0,1x? + 2y? = 1.

MpumepHsbie npakmuYecKue 3a0aHUA 014 IK3AMEHQ:

Jloxanu3zanusi KOpHEH

Teopus norpemHocTein

Metox HeroTona

Monudukaryu merona HetoroHa

el N =




Kon

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

MHAMKATOpa

5. Meton Creddencena

6. Meton cekymux

7. 3agaua «JI0LMaHa»

8. Merox xopxa

9. MeToa MpoCTOH UTEpaITUH.

lMpumepHsie 3a8aHus 0na CP:

1. Yro Takoe KOpeHb ypaBHEHUS?

2. llpuBemute mnpuMep ypaBHEHUS, UMEIOUIETO HECKOJIbKO KOpHEH Ha 3aJaHHOM
WHTEpBaJIE 3HAYCHUH TTIEPEMEHHOM.

3. Kak mpu otneneHun KOpHEH ONpPENENsIOTCS MHTEPBajbl, HA KOTOPHIX YpaBHEHHE
HMEET POBHO OJMH KOPEHb?

4. TlpowmtocTpupylTe METO TMXOTOMHH, UCTIONB3Ys TpaduK 3a1aHHON (DYHKITUH.

5. MoxHO 11 3apaHee OnpeAenuThb, CKOJIBKO IIaroB NOTPEOyeTC s ISl yTOUYHEHHSI KOPHS
METOJIOM JUXOTOMHUU C 33/IaHHOW TOYHOCTHIO Ha 3a7aHHOM HHTepBasie? OO0oCHYyHTE
OTBET.

6. MO’KHO JIM UCTIOIBb30BaTh METOJI IMXOTOMUH, €CIIM Ha 3a/JaHHOM HMHTEpBajie UMeeTCs
HECKOJIbKO KOpHel ypaBHeHus? OO0CHYyiiTe OTBET.

7. KakoB Oyzmer pe3ynbTaT HCHOJIb30BAaHUS METOAA JAUXOTOMHUH, €CIM Ha 3alaHHOM
WHTEpBaJIe HET KOpHEW ypaBHEHUsA?

8. Kak mpoBepuTh, YTO TOIy4YeHHOE 3HAYEHHE IEPEMEHHON OJHM3KO K KOPHIO
ypaBHEHUA?

OIIK-1.3 [TpumeHnsieT pyHIaMeHTaTbHbIE MpumepHoe 3a0aHue dns 3auema:

MCKIAUCHUIITIMHAPHBIC 3HAHUA JJI
pCUICHUSA 3a1a1 B HpO(I)CCCHOHaHBHOﬁ

BbiNoNHMTL fokasaTensctso Teopemsl. Mycts >0, X, €R",F:R" > R",

n npeanonoxum, uto ¢yHkuma F  HenpepbisHo auddeperumpyema 8 N(X,, I).




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

ACATCIIBHOCTH

MycTb AnA  33a4aHHbIX BEKTOPHOM W MHAYUMPOBAHHOM OMNEpaToOpHOM HOPM
JeLip, (N(X,, r)), npuiem J(X,) He BbIpOMKAEH, M CYLIECTBYIOT KOHCTaHTI

[, 1 =0, takue, uto

30| <B [306) T F (X)) <7

lMpumepHoie 3a0aHusA 0n1a KP

M3yyeHne YuncneHHbIX MeToL0B peLleHna He/IMHEeMHOro YPaBHEHNA Ha Nphmepe 3a4a4n
onpeageneHnAa 3HAYEHUI CBA3AHHbIX ¢M3MKO-XMMMH€CKMX napameTpos.

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

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

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

4. cos(x+0,2)+0,5e(x-1) -0,8= 0; HaTK 6ONbLINIK KOPEHDb
5. sin(1-2x)-0,5e(x-0,7) = 0; HaliT\ 60NbLINIA KOPEHb

6. cos(2x-0,7)-0,3e(0,5-x) = 0; HaltT1 60NbLUUIA KOPEHb

7. sin(0,3-x)+0,5(x-0,1)2 = 0; HaTU MEHbLLMIA KOPEHb




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

8. cos(0,6-x)+0,1(x-1)2 -0,3= 0; HalATK MEHbLUNIA KOPEHb
9. sin(2x+0,5)-0,7In(x+3,2) = 0; HaliTK 6ONbLINIA KOPEHb
10. cos(1,8x-0,3)+0,5In(x+3,2) = 0; HalTK BONbLINI KOPEHb
11. sin(1,9%-0,5)+0,3In(x+3,2) = 0; HaliTK 6ONbLINIA KOPEHb

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

lMpumepHoie 3adaHus 01 J1P:

3apgaHue: onpegenntb ¢ TovHocTbo 0,001 KopeHb ypaBHeHUA f(x):O,
NPUHAANENKALLNA OTPE3Ky [a; b] C nomouwbo metoga napabon. OTpe3ok BblibpaTb

camocToaTenbHo. Caenatb BbIBOAbI.

BapuaHTbl 3agaHuit:

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

(x — 2)22% = —1;
((x—2)2-1)2*=1;

(x — 2)cosx = 1;
(x—2)31lg(x+11) =1;
5sinx = x — 1;

NGOk wWwNE




Kon
WHIUKATOpa

Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeCTBA

10.

11.
12,
13.
14,

x*3% = 2;

2lgx —Z+1=0;

x — sinx = 0,35;

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




6) Mopadok nposedeHusA nNpomexcymoyvHoli ammecmauyuu, NoKazamenu u Kpumepuu OUeHUBAHUSA:

MpomeKyToUYHas aTTecTaums no gucumnavHe «UUCIEHHBIE METOBI 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.

Ilepeuensb mem 0412 N0020MOBKU K 3auemy:

Teopus norpemHocTen
Kak uccnenoBarh GyHKIIHIO C TOMOIIBIO HHCTPYMEHTAIBHBIX CPEICTB?
Kak nocTpouTb rpadmK ¢ MOMOLLbIO MHCTPYMEHTaNIbHbIX CPeacTB?
Mepeuncante metToapl pelleHUa CUCTEM HENNHENHbIX YPaBHEHMA.
ChopmynumpyinTe NOCTaHOBKY 3343a4M IMHEMHON ONTUMM3ALUNMN.
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. Mertox Herorona

11. Moaudukanuu meroaa HeroToHa

12. Meton Creddencena

13. Meton cexymux

14. 3agada «j1o1MaHay

15. Meroa npocToii UTeparuu.
MokasaTtenu n KPUTEpUn oL EeHMBaAHUA:

ouswWwhE

— Ha OLEeHKY «OTAMYHOY (5 6annoB) — obyyatoWwminca 4eMOHCTPUPYET BbICOKUIA YPOBEHb
chOPMMPOBAHHOCTM KOMMETEHLNIA, BCECTOPOHHEE, CUCTEMATMYECKOe U r1yboKoe 3HaHue yyebHoro
maTtepuana, ceob0AHO BbIMOMHAET NPaKTUYECKME 3a4aHNA, CBOBOAHO ONepupyeT 3HaHUAMM,
YMEHUAMM, NPUMEHAET UX B CUTYaLMAX NOBbILIEHHOW CNOMKHOCTU.

— Ha OLEHKY «xopowo» (4 6anna) — obyyatowmiica 4EMOHCTPUPYET CPEAHUI YPOBEHD
chOpPMMPOBAHHOCTM KOMMETEHLMIA: OCHOBHbIE 3HAHUSA, YMEHWA OCBOEHbI, HO AOMYCKAOTCA
He3HauyuTe/IbHble OWNBKKU, HETOYHOCTH, 3aTPYAHEHUA NPU aHAMTUYECKMX ONepaLmaAx, nepeHoce
3HaHWI M YMEHWIA Ha HOBble, HECTAaHAAPTHbIE CUTYALUN.

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

— Ha OLLEHKY «HeyAoBAeTBOpUTENbHO» (2 6anna) — obyyaroLmnncs 4eMOHCTPMpPYET 3HaHUA He Bonee
20% TeopeTUYECKOro MaTepmasna, AONYCKaeT CYLLLEeCTBEHHbIE OWNOKM, HE MOXKET NOKas3aTb
WHTENIEKTYa/IbHble HaBbIKM PeLIeHMs NPOCTbIX 3a43a4.

— Ha OLEeHKY «Heyao0BneTBopUTeNnbHo» (1 6ann) — obyyaloWwmMnca He MOXKET NOKa3aTb 3HaHMA Ha YPOBHeE
BOCMpPOU3BeLEeHNA U 06BbACHEHUA MHPOPMALUKN, HE MOXKET NOKa3aTb MHTE/IIEKTYa IbHbIE HaBbIKK
peleHnsa NPOCTbIX 3a4au.



