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VTBEPIKAAIO:
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2 #C  Mamok HT.
2016 .
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I[Tporpamma yue6uoit qucummasl « HMCJIEHHBIE METO/IbI» cocraBiena Ha OCHOBE
'OC BIIO mo wuanpaBieruto moarotoBku 03.03.02 ®dwusnka, yTBEPKACHHOIO IMPHKA30M
MiunncTepeTBa obpasosanus U Haykn JIHP «04» anpens 2016 r. Ne284 u «Ilonoxenus o
opranu3anud  y4eOHOro mpouecca B 00pa3oBaTelbHBIX  OpPraHH3aliAaX — BBICIICTO
npodeccHoHambHOr0 obpaszosanus Jlonenxoil Hapomno#t PecryOmukm», yTBep:KICHHOTO
nprkasoM MurHcTepeTBa o6pasosans i Hayku JIHP «30» oxtadps 2015 . Ne750.

Pazpabotuuk: } )

. m. 1., npogeccop Kagheopsl KOMNBIOMEPHLIX MEXHON02UH Toncteix B.K.

Cm. npenooasamens ~
kagheopel obuell usuku 1 OUOAKMUKY QUIUKY J A bonaaps E. /1.

I[Tporpamya yueOHOH ANCLHMILUIHHEI YTBEPK/ICHA Ha 3aceJaHHH
Kagheopsl KOMNbIOMEPHIX MExXHoN02U1L.
[Tpotoxox Ne 7 ot «08» nexadps 2016 .
3as. kaghedpoii komnvlOMEPHLIX MEXHON02UT ' [Hapuii T.B.

Kagheopsl 0bugets huzuxu 1 OUOAKMUKY GUIUKY

ITpotokon Ne 5 ot «17» HostOpst 2016 1. g’-
3as. kagedpoit 0Gwelr husuku 1 OUOAKMUKY QUSUKU 4 Bewesmn B.U

[Mporpamva  yueGHON aucudmuHbl omobpeHa yueOHO-METOAMYECKOH KOMHCCHEH
(uzuUKO-mexHuYecKk020 axyivmena

[Ipotoxon Ne 4 ot «14» nmexadps 2016T.

[Ipencenarens y4eOHO-METOXHIECKO /
KoMmuccud pakynerera /,/7-(/ Kotenxo B.H.




1. OO0sacTb nNpUMeEHeHHS] W MeCTO /MCHMIUIMHBI B Yy4eO0HOM mpouecce:
JucuuminHa «YucneHHble METOJbl» OTHOCUTCS K 0a30BOil 4yacTH NpogeccHOHaNbHOro OiioKa
(B2).

Jig ocBOEGHMSA IJUCHMIUIMHBI «YHCIEHHBIE METOABD» CTYACHTHI MCIIONB3YIOT 3HAHMS, YMEHMHS,
HaBBIKH, CIIOCOOBI JESATETHLHOCTH W YCTAaHOBKH, IOJNYyYCHHbIE W C(OPMUPOBAHHBIE B XOj€
W3YyYEHHUs CIEAYIOIUX TUCUUILUINH: «MaTteMaTndeckuil aHains», «AHAIMTHYECKAss TeOMETPUsS U
nuHeiHast anrebpa. Teopust rpynm», «duddepenumansusie ypaBHeHus. MHTerpaibHbie
YpaBHEHHs W BapUalUMOHHOE HcuucieHue», «lIporpammupoBaHre W MaTeMaTH4eCcKOe
MOJeNupoBaHue», «MeToasl  MaremMarhdeckod — pusukm», «YUUCIEHHbIE ~ METOABl U
MaTeMaTHYecKoe MoJesupoBaHue. HTerpupoBaHHbIE CHUCTEMbl M KOMIBIOTEpHas TIpadukay,
«Ilaketsl mpuKIagHBIX mporpamMMm (BerumciurensHas ¢usuka (mpaktukym Ha OBM))»,
«IIporpammuoe oGecnieueHue u anropurMmuzanusy, «MHapopmatuka (MupopmaTka 1 MeToauKa
npenogaBaHus HHPOPMATUKHN ).

N3ydenne aucuumiuHbl sBiseTcs 0a30il A AadbHEWIIEro OCBOCHUS CTYJEHTaMHU KypCOB IO
BBIOOpPY TPO(ECCHOHANBHOTO IUKIA M NPOXOKJeHHs [Ipon3BOJACTBEHHOW (MpEeIAMIIIOMHON
NPaKTUKY, B T.4. HoAroroBku BKP: qunmomMHuoi paboTsr).

2. HopmaTtuBHBIE CCBUIKH (npu HeoOxooumocmu)
3. CTpyKTypa AUCUMILIMHBI (M00Y/15)
ouHast (popma 3aouHas Gopma
XapakTeprucTuka yueOHO! JUCIMITIINHBI 0by4enns Ha base obyueHu Ha Gase
CIIO CI1io BIIO
COO COO
(yckop.) (ycxop.) | (yckop.)

OO0pa3oBaTeIbLHBIA YPOBEHD: o
p yp AxagemMudeckuii 0akaiaBp

HanpaBneHnue noaroToBKu 03.03.02 ®uszuxa
[Tpodwib OO6mmmit
KonunuecTBO conepkarenbHbIX MOTYJIEH

4 (14)
(Tem)

JuctummuHa 6a30BoH / BApUAaTUBHOM YacTH

0Bpa30BATETbHOH TPOrpamMMb! ! IIpodeccuonanbublii 010k, bazoBas yacth

*mexywue, (MOOYIbHBINL  KOHMPOIIb) u

DOpMBI KOHTPOJIA
NPOMENCYMOUHASL ammecmayusl (IK3amen).

ouHas hopma *3a0unasn gpopma
TokazaTemni 00y4eHus H:l 0aze 00Oyuenus Ha baze
COO CIIO0 COO CIIO BIIO
(yckop.) (yckop.) | (yckop.)
KonunuecTBo 3a4eTHBIX eAMHHULL (KPEAUTOB) 2
KonuyecTBo yacoB 72
I'oq moaroToBku
CemecTtp 8
KonugecTBo yacos
- JICKIIMOHHBIX 20
- IPAKTHYECKUX, CEMHUHAPCKUX
- 1a00PATOPHBIX 20
- CaMOCTOSITEIbHON pabOThI 32
B T.4. MHJIUBUIyaJIbHOE 3aJaHIE
HenenpHoe KOJIMYECTBO YAaCOB, T..
Ay IUTOPHBIX 4

COO - cpennee obmee oOpa3oBaHUE
CIIO — cpennee npodeccroHarbHOE 00pa3oOBaHHE
BIIO — BrIcuiee npodeccroHaabHOEe 00pa3oBaHKe
1- B coorerctBun ¢ OOII (ocHOBHOI 00pa30BaTENbEHON MPOrPAMMOit)



1. OnucaHue AMCUMIIUHBI
ey u 3agaun

Ileny: ®opMHupoOBaHUE CUCTEMATUICCKUX 3HAHWUU B 00JACTH YHCICHHBIX METOJIOB PEIICHUS

3aJja4 MaTeMaTHYECKOTO aHalln3a, ajureOpsl 1 MaremaTudeckoi ¢pusuku Ha DBM.

3aoaua w3yuyeHUs IUCUUIUIMHBI «YUCIIEHHBIE METOJbl» IpeaycMaTpuBaeT oOecreueHue

3HAHUH OCHOBHBIX METOJOB M COBPEMEHHBIX JOCTH)KEHHH B MaTEMAaTHMYECKOM MOJEIMPOBAHUU
pa3HOOOpa3HBIX  (U3WYECKUX  SIBICHUH, pPa3BUTHE  YMEHHUS  HCIOJB30BaTh  METOIbI
BBIUMCIUTEIPHOM MaTEMaTHUKUM M IPOrPaMMUPOBAHMS JUIsl PEIICHUs 3ajad, aHAJIUTHYECKOE
pelIeHrne KOTOPBIX WM OTCYTCTBYET, MJIU IOBOJIBHO CIIOKHOE.

TpeOoBanus K pe3yJbTaTaM O0CBOCHHSI TUCHHUILNIMHBI: [Iponiecc n3ydeHUs] NUCHUILIMHBI
HampaBlieH Ha (OpMHUpOBaHUE 3JIEMEHTOB CIEIYIOMMX KomreTeHIui B cooTBeTcTBHM ¢ ['OC
BIIO no nanHOMY HampaBJIeHUIO MOATOTOBKH (IPOQHITIO):

001eKyJIbTYpHbIMH KoMneTeHuuaMH (OK):
CIOCOOHOCTBIO ~ HCIIOJIB30BaTh ~ OCHOBBI  (GWIOCOMCKUX  3HaHUH A (HOPMHUPOBAHHUSA
MupoBo33pendeckoit nozuuu (OK-1);
CHOCOOHOCTBIO K CaMOOpraHu3aluu u camoodpazoanuio (OK-7);

odmenpodeccuoHanbHbIMI kKomneTennusimMu (OI1K):
CIOCOOHOCTBIO ~ MCHOJB30BaTh B NMPO(ECCHOHAIBHOW  JIeATENbHOCTH  0a30Bble  3HAHUSA
(GyHIaMEHTAIbHBIX pa3/elloB MaTeMaTUKH, CO3[aBaTh MaTeMaTHYeCKHE MOJENHU THUIIOBBIX
npoQecCHOHANbHBIX 3aJlad U WHTEPIPETHPOBATH IMOJYyYCHHbIE PE3yJIbTaThl C YYETOM T'PaHHUIL
npumeHuMocTt mozenei (OI1K-2);
CIOCOOHOCTBIO MCIIONIb30BaTh OCHOBHBIE METOJIbI, CIIOCOOBI M CPEJICTBA IMOJIyYeHHs], XpaHECHUs,
nepepaboTku MHGOPMAIMU U HABBIKM pabOThl C KOMIIBIOTEPOM KaK CO CPEACTBOM YIIpaBIICHUS
unpopmanueii (OI1K-5);

npogeccnonanbHbiMu KomnereHuuamu (11K),

HAY4YHO-HMCCJIeI0BaTeIbCKAsA M IPOEKTHAsA NeATeJIbHOCTD:
CIIOCOOHOCTBIO MCIOJIB30BaTh CHEIMATN3UPOBAHHbIE 3HAHUSA B 00JIACTH (U3MKH JUISI OCBOEHUS
npopunbHbIX puznyeckux aucrummul (IIK-1);
CIIOCOOHOCTBIO MTPOBOJUTH HAYYHBIE UCCIIEOBaHMS B M30paHHOIN 00JacTH SKCIIEPUMEHTAIBHBIX U
(unmm) TeopeTHUECKUX (PU3MUYECKUX MCCIIEAOBAHUM C TTOMOLIBI0 COBPEMEHHOM NpHOOpHO 0a3bl (B
TOM YHCJE CII0KHOTO (hU3MYECKOro 000pyaA0BaHus) U MHPOPMAIIMOHHBIX TEXHOJIOTHI C y4yeToM
0TEYECTBEHHOTO U 3apyOeskHoro ombiTa (I1K-2);

HAYYHO-MHHOBAIMOHHAS /1eATEIbHOCTh:
TOTOBHOCTBIO TPUMEHATh HA NPAaKTUKE Mpo(ecCHOHANbHbIE 3HAHUS TEOPUM U METOJIOB
busnueckux uccnenopanuit (I1K-3);
CIOCOOHOCTBIO MPUMEHSTh Ha MPAKTUKE MPO(eCCHOHATIbHBIC 3HAHUS U YMEHUS, MOJIy4eHHbIE TIPU
ocBoeHuH NpodmibHbIX pusndeckux aucuuruing (I1K-4);
CIOCOOHOCTBIO TIOJIB30BATHCSI COBPEMEHHBIMH METOJaMH 00paboTKHM, aHalnW3a W CHHTE3a
¢uznyeckoit nudopmanuu B n3dpaHHoi odnactu ¢puznyeckux uccienopanuit (I1K-5);

B pe3yabrare uzydenusi y4eOHOM IMCHUNIMHBI CTYAEHT J0JI2KEH.
3Hamb:
-OCHOBBI TEOPUHU MOTPEIIHOCTEN U TEOPUH MPUOINKEHHUI;
-OCHOBHbIE YHCIIEHHbIE METO/IbI aIre0phI;
-METO/IbI TOCTPOEHHS FIIEMEHTOB HAWITYUILIETO MPUOIKEHHS;
-METO/Ibl IOCTPOEHUS UHTEPHOIALUOHHBIX MHOIOUYJIEHOB;
-METO/Ibl YHCICHHOTO TU(PEepEeHIIMPOBAHUS U HUHTETPUPOBAHUS;
-METO/bl YHCIECHHOTO pelIeHUs] OOBIKHOBEHHBIX MU (depeHIINaIbHbIX YpaBHEHUI;
-METO/Ibl YHCICHHOTO pelieHHs Tu(depeHIMaIbHbIX YPaBHEHUH B YaCTHBIX IPOU3BOIHBIX;
-METO/Ibl YHCIEHHOTO PEIICHNs] HHTETPAJIbHBIX YPAaBHEHMUIA;
ymembp:



-4UCIIEHHO pemaTth anreOpanyecKhe M TPAHCICHJCHTHBIC YpaBHEHHS, NPUMEHSSI JUISI 9TOTO
CJICZICTBUS U3 TEOPEMBI O CKMMAIOLINX OTOOPAKEHUSX;

-4HCJIEHHO pelaThb CHUCTEMBbl JUHEMHBIX YpaBHEHHWH METOJOM IPOCTON HMHTErPallid METOJ0M
3emaens;

-4HCJICHHO PELIaTh CUCTEMBI HEIMHEMHBIX YpaBHEHUM MeTO1I0M HBI0TOHA;

-HMCII0JIb30BaTh OCHOBHBIE MTOHATHUS TEOPUU CPEAHEKBAIPATUYHBIX NPUOIMKEHUH 17151 TOCTPOEHUS
3JIEMEHTAa HaWIy4dlIero NpuoInkeHus (B UHTErpabHOM U IUCKPETHOM BapUaHTAX);
-MHTEPIIOJUPOBATh U OLIEHUBATh BO3HUKAIOIIYIO IIPU 3TOM MOTPELIHOCTb;

-IIPUMEHATH (HOPMYIIBI UnciieHHOTO auddepeHnpoBaHys 1 UHTETPUPOBAHHS,

-IIPUMEHATH METO/Ibl YHCICHHOTO peIIeH!s] OOBIKHOBEHHBIX U GEpEeHINATbHBIX YPAaBHEHUH;
-IIPUMEHSATH YMCIICHHBIE METO/IbI TIPH PEIICHUH 337]a4 MaTeMaTHYeCcKol (PU3UKH;

enaoemy:

-TEXHOJIOTUSIMU TPUMEHEHUS] BBIYMCIUTENBHBIX METOIOB JJI PElICHHs KOHKPETHBIX 3ajad M3
pa3IMYHBIX 00JIacTe MaTEMAaTHKHU U €€ TPUIIOKEHHIH;

- HaBbIKAMHU NPAKTUYECKON OLEHKUM TOYHOCTH PE3yJIbTAaTOB, MOJYYEHHBIX B XOJE PEIICHUS TeX
WIN UHBIX BBIYUCIUTEIBHBIX 33/J]a4, HA OCHOBE TEOPUH MPUOIHKEHHUI;

-OCHOBHBIMU TIpUEMAaMH HCHOJIb30BAaHUS BBIUMCIUTEIbHBIX METOJOB IPU PEIICHUU Pa3IHMYHBIX
3aJa4 NpoeCCHOHATIBHOMN J1eATETbHOCTH.



2. Coaep:xkanue TUCHUNIMHBI (MOAYJIs1) U (pOPMBI OPraHU3aNuu y4eOHOr 0 nmpoiecca

MMopsiakoBbIi
HOMep U TeMa

Kparkoe conepxxanue TeMbl

Cooeporcamenvhutii modyns 1. «UncijieHHoe pelieHue ajaredpan4ecKux u

TPAaHCIeHAEHTHbIX YPaBHEHHUI»

Tema 1. MareMaTHuecKue MOJICNI M YUCIIEHHBIE METOIbl B (u3uke. [lorpemHocTn
MaremaTtndyeckue | BBIYMCIICHUM. Hcrounukn MOTPEIIHOCTEH. Knaccudukarus
MOIeNN u | morpemHocTeld. Obmas hopMyia At MOTPeIIHOCTA QYHKITUU
YHCIICHHBIE
METO/IbI
Tema 2. [TpuGnuxennsle ynciaa U JneicTBUs Hal HUMU. PacdeT MOJIMHOMOB M HX
[TpuGmmxennsie NPOM3BOIHBIX 1O 0000meHHoi cxeme [oprepa. Merox wuTepanmii
qyuciaa U JeUCTBUS | NPUOIMKEHHOIO BBIYMCICHHS 3HAYEHNUH 3JIEMEHTapHBIX (QYHKLUI.
HaJl HUMH.
Tema 3. YucneHHoe pelieHue anredpanyecKux M TPAHCLEHJCHTHBIX YpaBHEHUI.
Yucnennoe Amnanutryeckoe u rpaduueckoe 000co0IeHIEe KOPHEH
pelieHue
anreOpanvecKkux u
TPAHCLIEHJCHTHBIX
YPaBHEHUM.
Tema 4. YTOouHEHHE KOPHS METOJOM JUXOTOMHHM, METOJOM XOpJ, METOJI0M
Yrounenne kopHs, | HploToHa (MeTOAOM KacaTelnbHBIX). METoj WTepanuii M yCJIOBHE €ro
CXOAMMOCTh cxonumoctu. IlpuBeneHne ypaBHEHHMS K BHIY, KOTOPbI oOecrednBaeT
UTEPALMOHHON CXOJIMMOCTb UTEPALMOHHOMN ITPOLIETYPHI.
IPOLEAYPBI.
Cooepircamenvhutit mo0yas 2. «CucreMbl ypaBHEHHID)

Tema 5. UucaeHHOE peIIeHHE CUCTEM JIMHEHHBIX anreOpandecKux ypaBHEHUH.
YucieHHoe Meron ["aycca.
pelIeHne  CHUCTEM
JIMHENHBIX
anredpandecKux
YpaBHEHUH.
Tema 6. Wrepaunonnsle Meroabl. MeToapl: MOpocToM  uTepauuu, 3eiaens,
Hrepannonssie peJIaKCalni.
METO/IBI.
Tema 7. UucneHHoe pelIeHUe CUCTEM HEIWMHEWHBIX ypaBHEHHUW. Meronx mpocTou
UucnenHoe utepauuu, meroa Herotona
pEIIEHNuE  CHUCTEM
HEJIMHEMHBIX
YpaBHEHUH

Cooepicamenvnutii modynsp 3. «AHTEpNOJISAUSA U IKCTPANONALUA GYHKIUID)
Tema 8. ITocranoBka 3agmaun wuHTepnonasuuu. Koneunsle pasHoctu. Ciydaii
[ToctanoBka pPaBHOOTCTOAUINX y370B. [lepBas u BTOpas MHTEPHOISIHMOHHBIE (POPMYJIBI
3aa4u Herotona. MHTEpIIONIALMOHHBIN ITOJIMHOM beccens.
MHTEPIOJISALUY.
Ilepas u BTOpas
MHTEPIOJIALUOHHBI
e bopmybI
HproToHa.
Tema 9. WHrepnosauus UIss  HEPAaBHOOTCTOSIIMX — Y3JIOB. MHTEpHOIAIuOHHBIN




Hurepnionsiimonn | monuHoM Jlarpawka. HaxoxaeHue KOpHS ypaBHEHHUS! METOJIOM OOpaTHOM

1374 MOJIMHOM | MHTEPIIOISAUH.

Jlarpanxa

Tema 10. OTpIcKaHKME TapaMETPOB SMIUPHUECKUX (HOPMYT METOAOM HAUMEHBIIIHX

Meton kBaapatoB. CyTh METOa HAMMEHBIIINX KBAJIPATOB

HaMMEHBILINX

KBaJIpaToB

Tema 11. WNurepnonauus crnaiiHaMu. CXOJMMOCTh MHTEPIIOJSIIIUOHHOTO TpoIiecca.

WNHTepnonsanms [TocTpoeHne KyOHueckoro cruiaifHa.

CIUIaiHAMU

Cooeprcamenvhulit Mooyab 4. «MeToabl YUCJTIEHHOT0 pelieHus TP PepeHunaTbLHbIX
YPaBHEHHII»

Tema 12 [Tpobnema TuQdepeHIpoBaHus. YucnenHsle (bopmybI

Hudbdepennmpona | nuddepeniupoanus. OcTaToyHbIe WICHBI MpocTermmx ¢opmyi. 3amgada

HUE U | YUCIIEHHOTO WHTETPUPOBAHUS. Ksagparypusie bopMyITBI

WHTErPUPOBAHUE MPSIMOYTOJIBHUKOB, Tpaneuuii U Cumrcona. [Ipakrnueckoe oneHuBaHME

byHKUIUH. norpemHoctel. [Ipunnun Pynre. Kagpatypusie ¢popmynsl YeOsimeBa u
l"aycca.

Tema 13 3amaya  Komm  nmns  ypaBHEHHMs — @epBOro  mopsaiaka.  Meron

OOBIKHOBEHHEIE MoCJIeIOBaTeILHOTO NpuOImKeHus. Meton Oiinepa. Mertoasr Pynre-

muddepenmmansa | Kyrrel. MHoromarossie Metoasl Anamca. Meron MwunHa. YucneHHoe

bI€ YPaBHEHUS. pelIeHNe ypAaBHEHUM BBICIIMX MOPSAKOB. UHMCIEHHOE pELIEHUE CHCTEM
ypaBHeHui. KpaeBbie 3amaun. CBeneHue KpaeBbiX 3a7ad K 3anade Komu.
MeTo KOHEUHBIX pa3HOCTEN

Tema 14 HavanpHble, rpaHu4yHblE U HAaYaJIbHO-TPAaHUUYHBIE (CMEUIAHHbBIE) 3aJayu.

YpaBHeHuUs VYpaBHenue Jlannaca B KOHEYHBIX pa3HocTsAX. Pemenue 3amaum upuxie

MaTeMaTH4YeCKOn MeToaoM ceTok. Meron Monre-Kapino. Meron ceTok U MeToJ NMPOTOHKH

usnKm. JUIsl YPABHEHHSI TEIUIONPOBOJHOCTH. METOJ CETOK M METOJ MPSMBIX IS
YpaBHEHHUS KOJ€OaHUI CTPYHBI.

Kypc mucummumnsl «UWCJIEHHBIE METO/Ibl» mnpenycMarpuBaeT —cregyronme  (HopMbl
OpraHu3aLMy y4eOHOro poLiecca: JIEKLUH, JJAOOPATOPHBIE 3aHATHs, CAMOCTOATENIbHASL padoTa CTyICHTA.

Marepuan uznaraercs ¢ UCHOJIb30BaHHEM OOBSICHUTEIbHO-UILTIOCTPATUBHBIX, IBPUCTUUECKUX H
UCCIIe/IOBATENbCKMX METOJIOB MpernozaaBanus. [Ipyu mpoBeneHun Jiekumil it oOCy»KAeHHsT MaTepuaia
IIMPOKO UCHIONB3YIOTCS MyJIbTUMEIMIHBIE MPE3EHTALN, aHUMALUH, A TAKKE Pa3IaTOUHbIC MATEPHAIIBI.

B y4eOHOM mporiecce MMPOKO MPUMEHSIOTCS aKTHBHBIE M MHTEPAKTUBHBIE (POPMBI TIPOBEICHUS
3aHATUH (pa300p KOHKPETHBIX CHUTyallMi, JUCKYCCHs, MOJIEMHKA), BHEAyJUTOpPHAs CaMOCTOSTENIbHAs
pabota, OasuTbHO-pEUTHHIOBasE CUCTEMA OLIEHKH YCTIEBAEMOCTH, JIMYHOCTHO-OPUEHTUPOBAHHOE 00YUEHHE,
npo6eMHoe 00ydeHure, OI0YHO-MOTYIIbHOE 00YUEHHE.

Hcnonb3oBaHue B y4eOHOM IIPOLIECCE MHTEPHET-PECYPCOB IO JAHHOMY KYpCy; PacCMOTpEHHE
3a/1a4, MAaKCUMAJIbHO MPHOMKEHHBIX K KOHKPETHBIM Hay4YHO-HCCIIE/IOBATENIbCKMM CUTYaIUsIM, KOTOPbIE
UCTOPUYECKH TPUXOIWIOCh pelaTh ISl MOCTPOEHHS MOJIENEH COOTBETCTBYIOIIMX KOCMUYECKUX
O0OBEKTOB, C 5JE€MEHTaMM JUCKYCCMM U TIOJEMHKOW B TMIpolecce TIOUcCKa IyTel peleHus
copMyITMPOBAHHBIX TIPOOIIEM; TECTBI U KOHTPOJILHBIC PAOOTHI.

CamocrosiTenbHast paboTa CTyJEHTOB IPeyCMaTPHUBAET BHINOIHEHUE UHAMBUIYANIbHBIX 33/1aHUH,
TIOJITOTOBKY K JIAOOPATOPHBIM 3aHATHSIM, U3ydeHHE YUeOHOH M METOIMYECKON JINTEPATypPhl, COCTABICHIE
KOHCIIEKTOB, aHHOTAalMii CTaTed, 3aliura Tpe3eHTalUMid M JIOKIaJoB, H3ydeHHe NpubopoB U
000pyIOBaHMSI, TIPOBEICHNE SKCIIEPUMEHTA, 00padOTKY MOYYeHHBIX PE3YJIbTAaTOB, aHAIIN3 MTOTyYEeHHBIX
pe3yJbTaTOB.



TemaTuueckuii NJaH (3ano1Hsemcs co2iacHo y4eOHoMy Niamy)

Cooepicamenvhultit mooyns 1. «UucaeHHoOe pelieHre aJredpanvyeckKux U TPAHCIHEHIeHTHBIX YPABHEHUI»

Kosn4yecTBO 4acoB

Ounas popma

3aouHnas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET 0
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Tema 1. MaremaTuueckue 4 | | )
MOJIETTU ¥ YHCIICHHBIC METOIbI
Tema 2. ITpuOnmKkeHHBIC YUCTA 4 | | )
U IEWCTBUS HaJ HUMU.
Tema 3. YucneHHoe pelieHHUE
areOpandecKnx ul| 4 1 1 2
TPAHCLIEHICHTHBIX YPaBHECHHUIA.
Tema 4. YTouHeHWEe KOpHII,
CXOJIUMOCTh HUTEpaIMOHHOMN 4 1 1 2
MPOLETYPHIL.
Hmozo no 1
16 | 4 4 8

cooepacamebHoOMy MOOYJII0




Cooeprcamenvhutit modyns 2. «CucreMbl ypaBHEHH D)

Kosn4yecTBO 4acoB

3aouHnas popma

Ha 0a3e cpeaHero Ha 0a3e BbICIIETO
Ounas popma Ha 0a3e 001Iero cpeaHero p
npo¢ecCHOHATBHOI0 npogecCHOHATBHOI0
o0pa3zoBaHust
o0pa3oBaHusi o0pa3oBaHusi
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Tema 5. YucneHHoe pelicHUE
CUCTEM JIMHEHWHBIX | 6 2 2 2
aIreOpandecKux ypaBHEHHMH.
Tema 6. Ureparnmonnsie
patl 6 | 2 2 | 2
METOJIBI.
Tema 7. UucneHHoe peuicHUe
CUCTEM HEJIMHEHHBIX YPaBHEHUM 6 2 2 2
Hmozo no 2
cooeprcamenbHoMy MoOylio 18 6 6 6




Cooeprcamenvhutit mooyns 3. «MHTEPNOJSAIUA U IKCTPANOJAUUS QYHKIIHID

Kosn4yecTBO 4acoB

Ounas popma

3aouHnas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpeHero

Ha 0a3e BBICLIET 0

npo¢ecCHOHATBHOI0 npogecCHOHATBHOI0
o0pa3zoBaHust
o0pa3oBaHusi o0pa3oBaHusi
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Tema 8. IloctanoBka 3amaum
unrepnonsauuu.  Ilepas  u 5 | | 3
BTOpas HWHTEPHOJSAINOHHBIC
dhopmyasl HeroToHA.
Tema 9. VIHTEPIONSIIMOHHBIN 5 | | 3
noauHoM Jlarpanixka
Tema 10. Meton HaUMEHBIINX
KBaJpaToB 5 1 1 3
Tema  11. WuTepnionsmus
CILIaiiHaM# 5 1 1 3
Hmozo no 3
cooeprrcamenbHoOMy MOOYII0 20 4 4 12




Coaep:xarejbHbINH MOAYJb 4. «MeTOAbI YHCJIEHHOT0 pemenus qu¢depeHIHAIbHBIX YPABHEHHI

KoanuecTBO 4acos

Ounas ¢popma

3aouHas popma

Ha 0a3e 001Iero cpeaHero

Ha 0a3e cpenHero Ha 0a3e BbICIIETO

00DA30BAHISI npogdeccuoHaJIbLHOI0 npodeccHoHAIBLHOI0
P o0pa3oBaHusi o0pa3oBaHusi
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ypaBHEHUSI.
Tema 14. YpaBHeHus 6 ) ) )
MaTeMaTHu4ecKor (hU3HUKU
Hmozo no 4 18 6 6 6
C00epPHCAmMenbHOMYy MOOYJII0
Bcezo uacoé no Moc)ymo 72 20 20 | 32




nn. 6-10 saensar0mes HeooA3amenbHOU POPMOU U HOCAM PEKOMEHOamebHblil Xapakmep)
6. Tembl ceMUHaApCKUX 3aHAMULL.
CeMuHapckue 3aHATHS YICOHBIM ITITAHOM HE TIPEyCMOTPEHBI

7. Tembl npaxmuyeckux 3aHAMuUU.
[TpakTryeckue 3aHATHS YI€OHBIM IJIAHOM HE MPEIyCMOTPEHBI

8. Tembl J1a0OpPATOPHBIX 3aAHATHIL.

1. IpubmmkeHHble Yuclia W ACWCTBUS HaJ HUMH. PacdeT MOIMHOMOB M MX MPOU3BOJIHBIX IO
ob6o6menHo cxeme ['opHepa

2. Metoa utepanuii mpuOJIMKEHHOTO BBIUMCIICHUS 3HAYCHUI DJIEMEHTAPHBIX (YHKINH

3. YucneHHoe peuieHHe anreOpanyecKux M TPAHCLUEHICHTHBIX ypaBHeHHU. [ 'paduueckoe
pelieHrne ypaBHeHUH. MeTo/1 OJIOBUHHOTO JIeJIeHUs (AUXOTOMUM)

4. YucneHHoE pelieHue anredpandeckux U TPaHCIeHIEHTHBIX YpaBHEHHH. MeToa Xop

5. YucneHHoe pelieHue anredpanyeckux M TPaHCLUEHAECHTHBIX ypaBHeHMH. Meron HbroToHa
(MeTo1 KacaTeIIbHBIX )

6. UncneHHoe pellieHne CUCTEeM JIMHEHHBIX anrebpandeckux ypaBHeHuit Meton ["aycca

7. UucneHHoe pelieHne CUCTeM JIMHEHHBIX anreOpandeckux ypaBHEeHHH. MeTo1 MpOrOHKY.

8. UucrneHHOe pelIeHHe CUCTeM JMHEWHBIX anreOpandeckux ypaBHeHMH Metox mpocToin
uteparuu (Meto Sxoon)

9. YncneHHoe peleHre CUCTEM JIMHEHHBIX anredpandyeckux ypaBHeHui Meron 3eiaens

10. YucneHHOe pelieHUuEe CUCTEM HEIMHEWHBIX YpaBHEHUH. MeToa mpocTol WTepanuu, METO
HeroTona

11. IlepBas unTepnonauroHHas gopmyna HeroTona

12. Bropas unTeprnonsunoHHas popmyina HeroTona

12. UaTepnonsaioHHbIil moiHoM Jlarpanka

13. Haxox1eHrue KOpHsl ypaBHEHHUSI METO/I0M 0OpaTHON MHTEPIIOISAIUH.

14. CyTh MeTOZ1a HAUMEHBIITUX KBaJIPaTOB

15. NuTepnonsanus cruiailHaMu

16. ®opmyna npsMoyroasHuKoB, @opmyna Tpanenuii @opmyna CumicoHa

17. BeluncieHue onpeesieHHbIX HHTEerpanoB Metogamu Monte-Kapiio

18. Ynucnennoe auddepennmporanue. Metonbl pemenus 3anaun Komm. Meton Diinepa —Komm
Uit pernenus 1uddepeHnnanbHOro ypaBHEHHS IEPBOTO MOPSIKa

19. Meton Ditnepa ¢ mepecyeTom

20. Meton psiaoB, HE TPEOYIOUIHIA BEIYMUCIICHHS TPOU3BOIHBIX PABOM YaCTH YpaBHEHUS

21. Meton Pynre-Kyrra

9. CamocrosiTesibHasi padora.

CamocrosrenbHass pa0oTa CTYICHTOB TpEAyCMaTpHBAaeT MPOPadOTKYy TEOPETHUECKUX
OCHOB TPOCIIYyIIAHHOTO JIEKLIMOHHOTO MaTepualla; HM3y4YeHHE OTAEIbHBIX TEM U BOIPOCOB,
3aIUTAHUPOBAHHBIX IS CAMOCTOSATENBHOTO W3yUYEHHs; W3yueHHe Yy4eOHOW W MEeTOIMYECKOU
JUTEPATyphl; COCTABJICHHE KOHCIEKTOB; CAaMOCTOSITEIbHOE CO3JaHUE U PEIaKTUPOBAHHE
M300paKeHU; CHCTEMAaTH3alUI0 H3Y4YEHHOIO MaTepuana Iepea MOAYJIbHBIM KOHTPOJIIEM U
9K3aMeHOM. JIjif JydIlero 3akpervieHWst Marepuajga  HpeJlaraeTcsl BBINOJHUTh HECKOJIBKO
IIPAKTUYECKUX 3a]IaHUH.

1. IpubmmkeHHble yuclia W ACUCTBUS HaX HUMH. PacdeT MOTMHOMOB M MX HPOHM3BOIHBIX I10
o0o0meHHON cxeme [opHepa. Meron wurepauuii NpPUOIMKEHHOTO BBIYMCIECHUS 3HAYCHUH
AJIEMEHTAPHBIX (YHKITHH.

2. YucneHHoe pelieHHe anreOpandeckMX M TPaHCIEHJICHTHBIX YypaBHeHUil. I'paduueckoe
pelieHrne ypaBHEHMH. MeToa NOJOBMHHOTO JeneHus (auxotromuu). Meton xopa. Meron
HeroTona (MeTof kacarenbHbIX). KoMOMHMPOBaHHBIN METO/.



3. YucneHHoe pellieHue CUCTEM JIMHEMHBIX areOpanueckux ypaBHeHui. Tounble MeToapl. MeToq
obpatHoit maTpuiel. Meton Kpamepa. Meton ["aycca.

4. UYucneHHOE peIICEHHWE CHUCTEM JIMHEWHBIX anreOpandyeckux ypaBHeHHH. [IpuGnmxeHHbie
MeToel. MeTo mpoctoit ureparuu (Meron Axobu). Meton 3eiinens

5. UucieHHOE pELICHHE CHUCTEM HEIMHEWHBIX ypaBHEHUH. MeTox NpoCTOW HTepanuu, METOJ
Hsrorona

6. IlocranoBka 3anaun uHTEepHoisAuu. Koneunsle pazHoctu. Ciyyail paBHOOTCTOSIIIMX Y3JIOB.
[lepBass u BTOpas uHTepHOISUHOHHBIE (GopMynbl HploToHa. WHTEpHONSAIMOHHBIA MOIMHOM
becceuns.

7. WnTepnonsuus A1 HEPABHOOTCTOSIIMX Y3710B. MHTepnonsumoHHbli nonuHoM Jlarpanxa.
HaxoxaeHne KopHsl ypaBHEHHsI METO/I0M OOPAaTHOM MHTEPIOISIIIUH.

8. OTbIickaHHE TapaMeTpPOB SMIIMPHUECKUX (OPMYyNI METOIOM HaWMEHBIIHNX KBaapaToB. CyTh
METO/1a HAUMEHBIINX KBAJpPaTOB

9. IlpubmmxeHHOE BBIYMCICHHE HHTErpajoB. KBamparypHbele (HopMysibl ¢ paBHOOTCTOSIIUMU
y3namu (popmyna tpanenuid, popmyna CHUMIICOHA) U UX TOrpemrHoCTH. [IpakTudeckast oleHKa
MOTPEIIHOCTH W BBHIOOp IIara WHTETPUPOBaHUS. BpluuciieHHWe OINpeneNeHHbBIX WHTErpaioB
Merogamu Monte-Kapio

10. Yucnennoe auddepennmporanue. Metonbl pemenus 3amaun Komm. Meton Diinepa —Korm
JUIs perieHus TudQepeHInatbHOTO ypaBHEHHS IEpBOro nopsiika. Metos Diiepa ¢ mepecyeToMm.
MeTton psanoB, HEe TpeOYIOIIMH BBIYUCICHUS MPOU3BOAHBIX IMPaBOM YacTW ypaBHEHHUs. Meron
Pynre-Kytra

11. Metoab! uncieHHoro pemeHus audQepeHnanIbHbIX YpaBHEHNUH B YaCTHBIX IPOU3BOIHBIX

10.Unousuoyanvrvie 3a0anus.
NuauBuayanbHbIe 3aaHAS HE TIPETyCMOTPECHBI YUECOHBIM TIAHOM.

11. KoHTpoOJIbHBIE BONIPOCHI K IPOMEKYTOYHOM aTTeCTAllUH

1.  IlorpemHoctb.  AOcoytoTHas,  OTHOCHTENbHas  IOTPEHMIHOCTb.  MHTepBan
HeornpeaeneHHocTH. OneHka norpemHocti. @opMyIibl CyMMBI, IPOU3BEAECHUS U YaCTHOTO.

2. NorpemnocTs. [Ipsimast 1 obpaTHas 3amauM Teopuu morpemHocteil. [IpubmmxenHas
OLICHKA [TOIPELIHOCTH.

3. KoHeuHble MeTOJbI pellIeHHs CUCTEM JIMHEHHbIX ypaBHeHui. Meton ['aycca. Beibop
[JIABHOTO 3JIEMEHTA.

4. KoHeyHble METOABI pELIEHUS CHUCTEM JIMHEWHBIX YypaBHEHUH. BpluuciieHue
ornpeaenuTens u 00paTHON MaTpHUIbL.

5. KoHeuHble METO/BI PELICHUs] CUCTEM JIMHEHHBIX ypaBHEeHUH. OO11ast XapakTepucTuKa U
CpPaBHEHHUE METO/IOB.

6. tepanimoHHBIE METOBI PELICHNS CUCTEM JINHENHBIX YpaBHEHHH. MeToIbl uTepauuil u
3eiinenst. CX0AMMOCTh METO/1a UTEPALIU.

7. TepallnOHHBIE METOBI PEIIECHUSI CUCTEM JIMHEMHBIX ypaBHEHMH. MeTo] penakcaium.
8. Meroabl penieHHs HENMHEHHBIX YypaBHeHMH. OTaeneHue M yTOUYHEHUE KopHed. Meton
OTJIEJICHNs] KOPHEW ypaBHEHUH.

9. MeTo/pl pelieHusl HeIMHENHBIX YpaBHEHUI. MeTo1bl TUXOTOMHMH U XOP/I.

10. WUtepanuoHHble BbIYMCIEHUSA. MeTOAbl pEIICHHUs] HEIMHEHHBIX ypaBHEHMU. MeTobl
UTepalui U KacaTeJIbHbIX.

11. WtepanuoHHble BBIYUCIEHUSA. MeETOABl pEIICHUS HENMHEHHBIX ypaBHEHUH. Merton
Herorona- YeOnimeBa. MeTos 00paTHOM WHTEPITOJISIIHH.

12. PemieHusi cucteM HETMHEWHBIX ypaBHEHUH. MeToipl Hpl0TOHA M TPOCTOM UTEpaIuu.

13. MeTtoapbl YMCIEHHOTO HHTErpUpoBaHus ['aycca u pa3noxeHus B psl.

14. WHrtepnonsauus, SKCTpAamnojsAlMs, anmpokcuManuss  ¢QyHkuui. [IpunoskeHus
MHTEPIOJIALNN U annpokcuMauu. HTepnoisiMoHHble MOJIMHOMBI. KaHOHMYECKUI TOJTMHOM.

15. HWHurepnomsiuvonHele noauHOMbl. IlonmuHom Jlarpamka. OlneHKa MOTPEIIHOCTH
nonuHoMma Jlarpanxa.



16. HntepnonsuuonHble NOIMHOMBL. Pasnenennsie pasHoctu. [lommHom HbroToHa.
HuTepnionpoBaHue BIepea U Ha3al.

17. Tlommaombr YeObllieBa W ero cBoicTBa. [lOJMHOM HAWIYYIIETO PaBHOMEPHOTO
MPUOITMKEHUSI.

18. Crunaiin nnTepnonsuus. Kyouueckuii crutaiiH.

19. Meton HaMeHbIIUX KBaJpaToB. Marpuiia ['pamma.

20. Meronpl uucieHHOTO U(QEpeHIIMPOBaHUS W WHTETpUpOBaHMs. Pa3HOCTHBIE
(bopMyIIbI ISl TPOU3BOIHBIX.

21. MeToapl YMCIEHHOTO WHTErpupoBaHus. OAHOKpPATHBIH W MHOTOKPATHBIA METOJBI.
MeTto1pl IPAMOYTOJIBHUKOB, Tpaneuuii 1 CUMIICOHA.

22. Metop PyHre npaktudeckoii onieHkH norpemHoctu. ®opmynsl Pynre.

23. UYucnennsle Mmetonsl pemeHus 3amaud Komm. Mertoner Pynre-Kyrra. Ilopsnoox
MIOTPELIHOCTH U KOHTPOJIb I1ara.

24. Yucnennsle Meronbl pemeHus 3anaun Komm. OpHomiaroBele M MHOTOIIArOBBIE
Meroasl. Metonbsl Anamca u MuiHa.

25. Metozp! perieHus KpaeBbIx 3a1a4. MeToa cTpenbObl. AIMPOKCUMAIIMOHHBIE METO/IBI.

26. Metoapl penieHust KpaeBbix 3a1a4. CeTouHbI MEeTO. MeTo 1 MPOTOHKH.

27. Meronpl pemieHus JUQQepeHIHanbHbIX YPaBHEHUM B YacTHBIX HPOU3BOJHBIX.
Cerounbrii meron. PasHocTHast anmpokcumanus. SIBHble u  HesiBHbIe cxeMbl. 1llabioH.
Y CTOWYUBOCTD U CXOOUMOCTb METOJA.

38. Pemenne nuddepeHInaNbHBIX YpaBHEHHH B YacTHBIX TPOW3BOAHBIX. Pemenue
YPaBHEHHUS TEIUIONPOBOAHOCTH. Pa3HOCTHBIE CXEMBI

12.00pa3en 3k3aMeHANMOHHOI0 OWJIeTa

MunucrepcTBo o0pazopanusi u Hayku IHP
oY BIIO «/[oneuxuit nayuonanvHwlil yHugepcument)

O06pa3zoBaTebHBI YPOBEHB bakanasp

dakynbTeT Qusuxo-mexnuieckul

Hanpasnenue moarorosku: 03.03.02 ®uzuka

Cemectp 8 Kagenpa obmielt pu3nkn u ANAAKTUKH QUIUKH
VueOHas IUCHUTIIIMHA «Hucnennvie memoonty

9K3AMEHAIIMOHHBIN BUIET Ne 1

1. MaTemaTnueckrue MOJIEIN U YUCIEHHBIE METOIBI.
2. MeTo/ibl pelieHns: HeMMHEWHBIX ypaBHEHUH. MeTo/1bl IUXOTOMUM U XOPA.

YTBepkieHO Ha 3aceaHnu KaQenpsl oouieii puzuku u OudaKmuxku Quuxu

mpotokon Ne  or" " roga
3aBeqyroImii Kahempoi beweenu b.H.
9K3aMeHaTop bonoaps E. JI.

13.00pa3en TecTOBOro 3aJaHUA



1. Yem BbI3BaHA HEYCTPAHMMASA NMOTPELIHOCTD?

a) TeMm, 4TO MaTeMaTHUECKasi MOJIENb MCCIEIyeMOro 00ObeKTa HUKOTJAa HE YYUTHIBACT BCEX 0e€3
UCKITIOUCHHS SIBJICHUH, BIHSIOIIMX HAa COCTOSIHHE OOBEKTa, W TeM, YTO BXOJSIIME B 3a/1ady
3a/IaHHBIC TTapaMeTpPhl (Yrciia WK GYyHKIUN) U3MEPSIOTCS ¢ KaKOW-THOO0 OITMOKOM.

6) Tem, uro moOBIe apupMETHYECKHE ONepali HaJ YUCIAMH TMPOU3BOAATCS MpPHU HAIWYUU
OTPaHUYEHHOTO KOJMYECTBA UCIIOJIBb3YEMBIX IS 3alACH YKCE Pa3psI0B MO3UITMOHHOW CHCTEMbI
UCUHUCIICHUSL.

B) Tem, 4To B pe3ynbpTare MPUMEHEHHS YUCIIEHHOTO METO/Ia MOTYT OBITh TIOJYYEHBI HE TOYHBIC, a
NpuOIMKEHHBIE 3HAYEHUS HMCKOMOW (YHKIMH, Jda)Xe eCld BCE TMPENNUCAHHBIE METOAOM
BBIYUCIICHHS ITPOICTIAHbI a0COJTFOTHO TOYHO.

2. Hexkoropwie Besmunnbl t=0,34 u k= 0,42 uzmepennl ¢ TouHocThi0 a0 0,01. Haiitm
a0COJIIOTHYI0 U OTHOCUTEJIbHYIO NOTPENIHOCTH B onpeaejeHun Beanunnsl d = t*k = 0,1428.
a) A6comoTtHas norpemHocTs = 0,0075 , otHOCHTENBHAs TTorpentHocTh = 0,053,

0) A6comtotHas norpentHocTs = 0,0077 , oTHOCUTENBHAS TIorpentHocTh = 0,051.

B) AGcomoTHas norpemHocTs = 0,0077 , oTHOcHTeNnbHAs morpemHocTh = 0,054.

3. IlycTh @’ — TOUHOE, @ — NPUOJIM/KEHHOE 3HAYEHHEe HEKOTOPOoro yncia. Jlaiite onpenenenue
OTHOCHUTEJIbHOH MOrPelIHOCTH.
a) OTHOCHUTEIHHONW MOTPEUIHOCTHIO MPHUOIMKEHUS @ Ha3bIBa€TCA BEIMYMHA O, Takas, 4TO

|a- a*|<6a_

0) OTHOCHTENHHOM TMOTPEITHOCTHI0 TPHUOJMIKEHUST a Ha3bIBA€TCA BEJIWYMHA O, Takas, YTO

S, =4/ (a- a"/a ,(aF0).

B) OTHOCHTE/IbHON MOTPEIIHOCTHIO MPHOTIKEHHS @ HA3BIBACTCA BelMuMHA O, =|(a- a*)/a

(a#0).

b

4. OnpenejJuTh OTHOCHTEJbHYI0 MOrPEeNIHOCTH NPUOIMKEHHOTo 4uciaa b =2,3254 no ee
a0comoTHO morpemHocTn A, = 0,01, npexBapuTeIbHO OKPYIVIMB 4YHMCI0 b 10 BepHBIX
3HAKOB.

a) OtHocutenbHasa norpemtHocts = 0,0078. 6) OTHOocuTenbHas norpermHocTs = 0,0043.

B) OTHOCUTENbHas norpemHocTs = 0,0143.

5. O6bem V =2,385 M’ u miaoTHocThb p = 1400 kr/m* o6pasua M3MepeHbl ¢ TOYHOCTHIO 10 1
am® u 1 kr/m® coorBercrBenno. HaiiTu aGCOIIOTHYI0 W OTHOCHTEILHYIO MOTPENIHOCTH B
onpeaejJieHUH Macchbl o0pa3ua m = V+p = 3339 kr.

a) AGcomtoTHas morpemHocTh = 3,895, orHocuTenpHas norpeurHocts = 0,0012.

0) AGcomroTHas morpentHocTh = 3,786, oTHOCcUTeNnbHas norpenrtHocts = 0,001 1.

B) AOCONIIOTHAS MOTPENMIHOCTh = 3,657, oTHOCUTenbHas norpemHocts = 0,0010.

6. Manbl yucana a=1,137 u b=1,073 ¢ abconoTHbiMM norpemHocTsimu A,=A,=0,011.
OueHuTh NOrpenrHoCTh UX Pa3HOCTH ¢ = a — b.
a) A.=0,011. 0) A.=0,022. B) A.=0,001.

7. Yem o00ycCJIOBJICHO NOSIBJICHHE IOTPEIIHOCTH OKPYIVIEHHS NPH YHUCJICHHOM pPelIeHHH
NOCTABJICHHOH 3a1aun?

a) TeM, yTOo MaremaTrhyeckas MOJENb HMCCIEIYeMOro OObEeKTa HEe MOXET YUYHMThIBaTh Bce Oe3
HUCKIOYCHUS SABJICHUA, BJIMAIOIIUC HA COCTOSIHHE 00BEKTA.

6) Tem, uro noOble apupMeTHUYECKHE ONepald HaJ YHUCJIaAMH MPOU3BOAITCA NMPU HAIWYUU
OIrpaHUYCHHOI'0 KOJMYCCTBA UCIOJLB3YEMBIX IJId 3allMCH YUCCIT Pa3psaa0B HOSHHI/IOHHOI;’I CHUCTEMBI
VCUUCIICHMUSL.

B) Tem, 4TO B pe3yibTare NPUMEHEHHSI YUCICHHOTO METOAA MOTYT ObITh IIOJy4Y€Hbl HE TOUYHbIE, a
OpuOIMKEHHbIE 3HAUYEHUS HMCKOMOW (YHKIMH, JaXe €ecCld BCe MPEeANUCAHHBIE METOAOM



BBIYUCJICHUA TPOACIIaHbL a0COJIFOTHO TOYHO.

8. laiiTe onpenesieHue cruIaiH-(PYHKIUM.
f(xi)H(x' x,) [ (x- xi)H(xi - X))
k=0 k#i

3HaueHus f(x;), Ha3bIBaeTCs CIUIalH-(QyHKIMEH, COOTBETCTBYIOIIEH NaHHOW QYHKIMHU f(X) U y31aM
Xi (l = 0, 1,..., n)

6) CruaiiH-QyHKIME m-ro MopsiiKa, COOTBETCTBYIOLIEH AaHHOM ¢yHkuuM f(x) U y31am
x; (=0, 1,..., n), Ha3pIBaeTcs QyHKIH S(x), KOTOpas: 1) sBISETCS MOJIMHOMOM -TO TIOPSAKA Ha
KOKJIOM YacTUYHOM OTpe3ke [x.i, x;] (i=1,2,...,n); 2) HenmpepblBHA BMECTE€ CO CBOWUMH
POU3BOAHBIMU A0 (m—1)-ro mopsiaka B y3nam x; (i = 1, 2,..., n—1); 3) s(x;)) =f(x;)) =0, 1,..., n).
B) CrutaifH-QyHKIMeH, COOTBETCTBYyIOIICH maHHOW ¢yHKuuMu f(x) u y3nam x; (i =0, 1,..., n),
Ha3bIBaeTCsl MOMMHOM BHpa 5 (X) =yo +qAyg + %Azm +.ot 9(q- 1. n('q - n+l) A"

rae ¢ =(x- xg)/h, h — mar pasHOCTHOI ceTkn, Ay, — KOHEUHbIe PA3HOCTH k-T'O MOPSIIKA.

) HpI/IHI/IMaIOHII/Iﬁ B TOYKaX X;

a) HMomuuom P,(x) =)
i=0

Yo,

9. ChopmynupyiiTe NOCTAHOBKY 33J1a4H HHTEPNOJUPOBAHNS PYHKIHU.

a) TpeOyeTcst BBIYMCIUTH MPOU3BOAHBIE OT (DYHKITUH, 3aIaHHBIX B TAOTUYHOM BUJC.

0) TpebOyercs Haiith 3Hauenue OGynkmum f(x), x#x; ((=0, 1,...,n), €cIu WU3BECTHBI Y3IIbI
uHTepnionupoBanus x; (i = 0, 1,...,n) u 3Hauenus GpyHKuu f(x) B 3TUX y31axX.

B) TpeOyeTcs onpeaenuTh TOMYCTUMYIO TIOTPEITHOCTh apTyMEHTOB TI0 JOITYCTHMOM TOTPEITHOCTH
GyHKLIUH.

10. Yro npuHUMAIOT 32 Mepy KadecTBa annpoxkcumManuu ¢pynkuuu f(x) mosunomom P, (x) B
MeTo/ie HAUMEHbIINX KBAIpaTOB?

a) 3a Mepy KadecTBa ammpokcuMauuu (GyHKIUM f(x) moauHoMoM P,(x) B y31ax X; HPUHUMAIOT
MaKCUMYM MoJyJisi pasHoctu fix;) u P(x) (i=1, 2,..., n).

6) 3a Mepy KauecTBa amnpokcuMmanuu (yHKUUHU f(x) NOJTUHOMOM P,(X) B y3/ax X; IPUHUMAIOT

n
cymmy D, @(x;) G- Puxd]?  rae ®(x) > 0 — 3apanee BbIOpaHHas «BECOBas» QYHKIIHS.
i=
B) 3a Mepy KayecTBa anmpokcuManuu QyHKIUH f(x) moauHoMoM P,(x) B y37ax X; NIPUHUMAIOT

CYMMY i'|f(x,.)- Pm(xl.)|_

11. B yem 3akii0uaercs 3a1a4a 00paTHOr0 MHTEPNOJIUPOBAHMS ?

a) [lycts pynkmus y = f(x) 3amana tabmuieit. TpeOyeTcs mo 3agaHHOMY 3HAYEHUIO (QYHKIHH Y
HAWTH COOTBETCTBYIOIICE 3HAUCHUE apTyMEHTA X.

0) Ilycte dynkmus y = f(x) 3amana Tabmunei. TpeOyercss HaTH (QYHKIUIO @(X), pacyeThl IO
KOTOPOIi JINOO COBIAAIOT, JIMOO B ONPEICICHHOM CMBICIIE TPUOIIKAIOTCS K JAHHBIM 3HAYCHUSIM
bynkuun f(x).

B) Ilycte ¢ynkmus y=f(x) 3amana Ttabmuneir. TpeOyercs NTOCTPOUTH MOJMHOM BHUAA

AL NVIES) | (CRESYACERS) ) (CRED

k=0 k#
y3J1aMH, 3Ha4YeHUs] HHTeproaupyemon pynkuuu f(x;).

, HpI/IHI/IMaIOHII/Iﬁ B TOYKaxX X;, Ha3bIBACMBbIX

12. ITo nmporno3y 1983 r. no6s1ua Heptu B 3anaaHoii EBpomne ao/nkHa OblIa COCTABUTH B
1980 r. — 2,6 maH. G6appeJteit/cyT., B 1985 r. — 3,9 mun. 0appeaeii/cyT. 1 B 1990 r. — 3,2 muH.
OappeJieit/cyT. Mcnosib3ysi HHTepPNOJSINMOHHBINA MoIMHOM Jlarpan:aka, paccuuTaTh JaHHBIA
nokasareJb Ha 1988 r.

a) 3,720 miH. Gappeeii/cyT. 0) 3,894 mutH. Gappeneit/cyT.



B) 3,643 muH. 3,894 mutH. Gapperneit/cyT.
13. Kak onpeneJisieTcsi OCTaATOYHbIH YJIeH MHTEPNOJMPOBAHUA NoJuHoMamMu HeroTona?

h*(b- a — "
a) |R, §(2—4)M ,, e M, _z%aai(] |f (&), & — HEeKOTOpasi TOYKA 3aJaHHOTO MPOMEXKYTKA
[a, b], h = const — paccTosiHEE MEXKIY COCETHUMU y3iaamu uaTepnoisiuu x; (i =0, 1,..., n).
(n+1)
0) R,(x) Z—Jz +§)§') (x- x)(x- x)...(x- x,), THe & eCcThb HEKOTOpas TOYKA HAUMEHBIIETO
n .

IPOMEXKYTKA, COAEpIKAILEro Bce y3ibl uHTepnomsuuu x; (1 =0, 1,...,7) ¥ TOUKy X, B KOTOpOH
HAXOJIUTCS 3HAYCHHUE CETOYHOU PYHKIUU f(X).

B) R, =max|x- x,|, (i =0, n) , TII€ X; — y3JIbl UHTEPIOISALUMH, X — TOYKA, B KOTOPO HAXOAMUTCS
3HAYCHHE CETOYHOU PYHKIUU f(X).

14. Kaky1o GyHKIHUIO HA3bIBAKOT ANNPOKCUMUPYIO1eii?

a) IlycTe nsi KOHEUHOrO MHOXECTBAa 3HAUEHUI aprymMeHTa Xo, Xi, ..., X, U3BECTHBI TAOJIUYHBIC
3HaueHust QyHKIUH f(xo), f(x1), ..., fix,). ANIPOKCUMUPYIOIIECH (MPUOIIIKAIONICH) HA3BIBAIOT
¢yHKIMIO @(X), pacdeThl MO KOTOPOH JMOO COBMAAAIOT, JIMOO B OMNPEICICHHOM CMBICIE
NPUOJMKAIOTCS K JIAaHHBIM 3HAYCHUSIM (PYHKITHIA.

0) IlycTp i1 KOHEYHOrO MHOXKECTBA 3HAYEHHUU apryMeHTa Xo, Xi, ..., X, U3BECTHBI TAOJIUYHBIC
3HaueHust QyHKIUH f(xo), f(x1), ..., fix,). ANIPOKCUMUPYIOIICH (MPUOIIIKAIONICH) HA3bIBAIOT
GyHKIUIO ((X), IPOU3BOIHBIC OT KOTOPOW PaBHBI MPOU3BOAHBIM (DYHKIHH f{X).

B) [lycTh Al KOHEYHOTO MHOXKECTBA 3HAYCHUW apryMeHTa Xo, Xi, ..., X, U3BECTHBI TaOJIMYHBIC
3HaueHuss QyHKmmid f(xo), f(x1), ..., f(x,). Annpokcumupyroiei (mpudIMKaroIiel) Ha3bIBAIOT
GYHKIUIO @(X), 3HAUCHHUST KOTOPOH OTIMYAIOTCS OT JAHHBIX 3HAUYCHUH (DYHKIHMI Ha MOCTOSTHHYIO
BEJIMYMHY.

15. Ha3oBuTe 10CTOMHCTBA M HEAOCTATKH MHTEPNOJIAIHOHHBIX (popmya Jlarpanika.

a) JlocTomHCTBO — MeToj HambOosiee NPOCT B NOHMMAHUM M OPraHU3allMd BBIYUCIUTEIHHOIO
nponecca. OCHOBHOM HEJOCTAaTOK METOAA — IPU YBEIMYEHHM YKCIA Y3JI0B U COOTBETCTBEHHO
CTENEHU UHTEPIOJALMOHHBIN MHOTrOousIeH Jlarpanxxa TpedyeTcst CTpOUTh 3aHOBO.

6) JloCTOMHCTBO — METOJ OTHOCHTCSA K YHCIYy HTEPALMOHHBIX METOJIOB M UMEET HAuOOJIBIIYIO
TOYHOCTb HMHTEpHnoAnUU. OCHOBHON HENOCTATOK METOJA — MEJUICHHAs CKOPOCTb CXOIHMMOCTH,
YTO NPUBOJUT K 3HAUUTEIBHBIM 3aTpaTaM MAlIMHHOI'O BPEMEHH.

B) JI0CTOMHCTBO — NCIOJIb30BAHNE MHOTOUIEHOB HEBBICOKOTO MOPSAKA U BCIEICTBHE ITOr0 Majioe
HAKOIUICHHE MOTPEUIHOCTEN B Ipolecce BbruuciieHui. OCHOBHOM HEOCTaTOK METO/AA — U3 YUCIIa
METO/I0B UHTEPIOJIALUN HanboJIee CII0KEH B OpraHU3allii BBIYMCIUTEIBHOTO MpoLiecca.

16. B yeM cOCTOMT CYIIHOCTH MeTO1a HAMMEHbIINX KBAJAPaToOB?

a) Meroa cocrout B cienyomeM. Becb 0Tpe30k MHTEPIIONMPOBAHUS pa30MBAIOT HAa YaCTUYHbIE
OTPE3KH U Ha KaKJOM M3 YACTUYHBIX OTPE3KOB MNPHOIMKEHHO 3aMEHSIOT HHTEPIOIMPYEMYIO
¢GyHKIMIO f(x) MHOTOWICHOM HEBBICOKOW crenmeHd. [[jis Toro 4troObl HE BO3HHKAJIO pa3phIBOB
IPOM3BOJHON B MECTaX COWIEHEHMs, HAa Ka)X/I0M YaCTUYHOM OTpE3Ke CTENEHb MoJUHOMa Oepercs
«C 3amacom», a BO3HHUKAIOIIYI0 CBOOOIY B BBHIOOpE KO3()(PHUIMEHTOB MOIMHOMOB HCIOIB3YETCS
JUIsL CONPSKEHMs] TPOM3BOIHBIX HA IPAaHMLIAX YYaCTKOB.

0) MeToa COCTOUT B TOM, YTO CTPOHUTCS MOJUHOM, CyMMa KBaJpaTOB OTKJIIOHEHUH KOTOPOTO OT
TaOJMUYHBIX 3HAaYEHUN MHTEpHoaupyeMoil GpyHKuM y; = f(x;) MUHUMAaNbHA, T.€. 32 MEpY KauecTBa
anmnpokcuMmaruu  GyHkiuu  f(x) momuHoMoM  P,(x) B y37Max Xx; TPUHAMAIOT CyMMY

Z w(x;) [ f(x;)- P,(x,) } ® e o(x) > 0 — 3apaHee BbIOpaHHAs «BECOBAs» QYHKIIMS.
i=l

B) CYH_IHOCTB MCTOJa HAMMCHBIINX KBaAPaTOB COCTOUT B JICAYIOLICM. CTpOI/ITCH IIOJIMHOM BH 4



n n

P(x)=) SO T(x-x0) [ (x- x)] [(x: - x,)|, npusmmarommii B Toukax x;, HasbiBaeMbIX
i=0 k=0 k#

y3J1aMM, 3HAUEHHS] HHTEPIONUPYeMOil pyHKIHH f(X;).

17. HanucaTp HHTEPHOJSIMOHHBIA NoJuHOM Jlarpam:ka piasi pyHkuoum f{(x), Kotopas
npejacraBjieHa 4YeTrbipbMsi cBouMu 3Havyenusmu: f(0)=-0,5; £(0,1)=0; £(0,3)=0,2 nu
£0,5) =1.
1 1 2 25 73 4
P(x) =—x>+—=x-1lx- —, 6) B(x) =—x" - —x+—.
8) Bl) =3 +7 ) B = vty

B) £(x) :1275)63 - 30x2 +Ex- —.

18. HazoBuTe 00J1aCTH NIPUMEHEHUSI HHTEPNOJUPOBAHUS PYyHKIUIA.

a) K wmHTEepmoanpoBaHWIO (QYHKIHMNA dYalle BCEro MPUOETaroT, KOTJa MPUXOJUTCS BBIYUCIATH
3HaYeHUS (PYHKIHUU B MMPOMEKYTOUHBIX TOUKAX, IPU 2TOM JaHHasi QYHKIUS 337aHa B TaOJIUYHOM
BUJIC U aHAIMTHUYECKOE BBIpaXKeHHE (DYHKIIMM HEU3BECTHO. MHTepronmpoBaHie MPUMEHSIOT U B
cllydae, KOorja aHAIUTUYeCKUI BUJI PYHKIIMK U3BECTEH, HO CIIOXKEH M TpeOyeT O0ibiIoro oorema
BBIUHCIICHUI AJId ONpeaACICHUS OTACIIbHBIX 3HAYCHUI (1)YHKIII/II/I

6) K unTepnonupoBanuio (GyHKIUI dYaiie BCero NpuOeraroT, KOorjaa MPUXOAUTCS BBIYUCIATH
NpOM3BOJIHBIE  OT  (YHKUMH, 3aJaHHBIX TaONMYHO, WJIM KOTJAa HEMOCPEICTBEHHOE
muddepennupoBanre (GpyHKIUN 3aTpyAHUTENbHO. VHTEpronupoBaHue MPUMEHSIOT U B CiIydae,
KOTJ]a HE0OXOAMMO BBIYHCIIUTE TIPOU3BOHBIE OT (PYHKIHI, MMEIOIIUX Pa3phiB 2-TO POAA.

B) K wuHTepnonmupoBanuio (yHKIMN daiie Bcero MpuoberaroT, Koraa TpeOyeTcs OmpeneiuTh
JIOTIyCTUMYIO ~ IOTPEIIHOCTh  apryMEHTOB IO  JONYCTUMOH  MOTPEHIHOCTH  (YHKIIUH.
WuTeprionvpoBaHue MPUMEHSIOT M B cly4yae, KOrja HEO0OXOIMMO BBIYHCIUTH MOTPEUTHOCTH
(I)YHKIII/II/I HECKOJIbKUX NEPEMCHHBIX IMIPU 3aJaHHBIX MMOTPCITHOCTAX apTYMCHTOB.

19. C kakoii TOYHOCTHI0 MOKHO BBIYUCJIUTH MO0 HMHTEPNOJSANHOHHON (opmyiie Jlarpanxa
In 100,5 mo u3BecTHBIM 3HaYeHusasM In 100, In 101, In 102 u In 103.

a) 4,5-107; 6) 6,7-107; B) 2,3-107.
20. OnuunTe METOAMKY HAXOKIeHHMsI KOpHeldl ypaBHeHusi f(x) = (0 meromom 0OpaTHOro
HHTEPNOJMPOBAHHUSA.

a) PaccMoTpum dyHKIMIO y = f{x) 1 coCTaBUM TaOJUIy €€ 3HaUeHUH, OMM3KkuX K Hymo. [Ipu aTom
KOJIMYECTBO Y3JIOB BHIOMpPAEM B 3aBHCHMOCTH OT TpeOyeMOoil TOUHOCTH KOpHs. B kauecTBe xo U X
OepeM Te cocelHHe Yy3ibl, s KoTopeix f(Xo) f(x) <0, u mnpumensss merox oOpaTHOrO
WHTEPIIOJIMPOBAHUS, OTHICKHUBAEM 3HAYCHHE X, IPH KOTOpoM y = 0.

0) Paccmorpum wmHTEpBan [a, b], Ha KOHIAX KOTOporo (GyHKIHS f(X) NMPUHUMAET HEHYJICBBIC
3HAYECHUSI TPOTUBOIOJIOKHOTO 3Haka. CTPOMM HWTEPAlOHHYIO TPOLEAYPY, COCTOSIIYI0 B
nepexojie OT TaKOrO0 MHTEpBajla K HOBOMY HMHTEpBAIy, COBIAIAMOIIEMY C OJHOW W3 TIOJIOBUH
NpeAbIAYIIEro U o0IagarIeMy TeM e cBoiicTBoM. [Iporece 3akaHYnBaeTcs, KOraa JyInHa BHOBb
NOJTYYCHHOTO WHTEpBaJIa CTAHET MEHBIIIC 3aJaHHOW TOYHOCTH €, U B KAQUECTBE KOPHS ypaBHCHHUS
NPUOIMKEHHO MPUHUMACTCS CepeIMHA ATOT0 HHTEpBaa.

B) Ha BEIOpaHHOM MHTEpBaje CTPOUTCS CHCTEMa PAaBHOOTCTOSIIUX ToueK Xx = Xotk-h (k=0, 1, 2,
...) TIpA JIOCTaTOYHO MayioM mare /4. [Ipumensiss Mmetoa 0OpaTHOTO WHTEPIIOIMPOBAHUS, HAXOIUM
3HauYeHHUsI QYHKIHUH Y = f(X) B BCEX TOYKAX X;. 3aTE€M METOJIOM IIPOCTOTO Iepedopa BHIOMpaeM
HaMCHbIIIee 3HaYCHHUE (PYHKIIUH .

21. B 4eM CcOCTOMT CYyTh METO/I0B YNCJIEHHOT0 HHTErpUpoBanusi GyHKUMii?

a) CyTh COCTOWT B 3aMEHE MOJBIHTETrpaNbHOW (yHKIMH f(X) BCcrioMoraTrenbHON, MHTETpal OT
KOTOPOU JIETKO BBIUUCISICTCS B AJICMEHTAPHBIX (PYHKIIHSX.

6) CyTh COCTOMT B CIEAYIOIIEM: MpH 3aJaHHOM YHCJIE€ HHTEPBAJIOB pa30HEHUs CIeayeT
PACTIONIOKUTh UX KOHITBI TaK, YTOOBI TIOJYYUTh HAUBBICIITYIO TOYHOCTh HHTETPHUPOBAHUS.



B) CyTh COCTOUT B TOM, YTO M3 MOABIHTErpaIbHON (pyHKIMHK f(X) BELACISIOT HEKOTOPYIO (DYHKIIHIO
g(x), UMEIoUIyl0 Te ke OCOOCHHOCTH, uTO (yHKuuMs f(x), dMeMEHTapHO HMHTErpUpyeMyl0 Ha
JTAHHOM TIPOMEXKYTKE U TaKy¥0, 4TOOBI pa3HOCTh f(Xx)—g(x) MMena Hy)KHOE YUCIIO MPOU3BO/IHBIX.

22. OnumuTe MeTOAMKY BbIYNCJIEHUS OMNpeleIeHHOr0 UHTerpajga mno ¢opmyaam
NPAMOYI0J1bHHKOB.

a) OTpe3ok UHTErpupoBaHus [a, b] pa3OuBaeTcst Ha n paBHBIX MHTEPBAJIOB. B mpeaenax kaxmaoro
UHTEepBala [X; X;1| TONbIHTErpajdbHas (yHKuus f{x) 3aMeHSETCS WHTEPIOIALUOHHBIM
MHOTOWICHOM JlarpaH»xa MepBoi CTENEHU C y3JaMHU X; U X+, YTO COOTBETCTBYET 3aMEHE KPUBOU
Ha cekyulyro. MHTerpan mo [a, b] BeIUUCIAETCS KaK CyMMa HHTETPAJOB MO BCEM YaCTUYHBIM
OTpE3KaM.

1 »
0) B kBampaTypHbIX (opMymax ff (dt =D ¢, f(t,, +W¥ xodbduimenTtsl ¢; u abeuucchl £
-1 i

nmoAOHUparoTCsi Tak, 4TO0BI (HOPMYJIBI OBLTM TOYHBI JJII MHOTOWICHOB HAWBBICIICH BO3MOMXHOM
crenenn N. Ilpu n y3max TOYHO HHTETPUPYIOTCS BCE MHOrOWIEHbl creneHun N <2n—1.
KoaddummeHTs! ¢; 1 aOCITUCCHI ¢; HAXOAATCS U3 CUCTEMBI 271-1 HEMTUHEHHBIX YpaBHEHUH.

B) OTpe3ok UHTErpupoBaHus [a, b] pa30UBAIOT HA YACTUYHBIE OTPE3KH [X;, X;+1| paBHOU MuHBI. Ha
Ka)KJIOM OTpe3Ke [X;, X;+1| moAbIHTerpasibHas GYHKIMS f(x) 3aMEHSETCS Ha OCTOSIHHYIO BEIHUUHY
fxinn) (ubo fx;), mubo f(x;+1)) u uHTErpanl mo [a, b] BeUKCISIETCS KaK CyMMa HHTErPajoB IO
BCEM YAaCTUYHBIM OTPE3KaAM.

5
23. BbIYHCJINTH NPUOJIHKEHHOE 3HAYeHHe HHTerpajia Jﬂ no ¢opmyJie Tpaneuuii npu
x
1
n=4.
a) 3HaueHue uHTerpana = 1,628. 0) 3navyenue uHTerpana = 1,683.
B) 3HaueHue nHTerpana = 1,647.

24, OnpeueJme BCJIMYUHY I1Hara h mo OIICHKE OCTATOYHOI0O 4J€Ha IAJs1 BBIYHUCJICHUSA

1
dx
HHTerpaJja Jll_'_—z no gopmyJie Tpanenuii ¢ TO4HOCTHIO 10 107,
X
0

a) h = 1,49, 6) h = 0,79. B) h = 0,96.

25. HazoBure o0J1acTi NpuMeHeHUs1 (POPMYJ1 YMCJICHHOT0 HHTEIPHPOBAHMS.

a) K uyucrneHHOMY WHTErpHpOBAaHHUIO Yalle BCEro MpUOEraroT, KOrja MPUXOAUTCS BBIYUCIATH
MHTETpasibl OT (QYHKIMM, 3aJJaHHBIX TaOJIMYHO, WM KOI/Ia HEMOCPEICTBEHHOE MHTErPUPOBAHUE
(GyHKINU 3aTpyTHUTEIBHO.

6) K uucieHHOMY HHTErpupOBaHHIO Yalle BCETo MPHUOEraroT, KOrja MPUXOTUTCS BBIYUCIATH
3HAa4YeHUs (PYHKIUH B MIPOMEXKYTOUHBIX TOUKAX, MIPU STOM JaHHAas (PyHKIUS 3aJjaHa B TaOJIMYHOM
BUJIE U aHATUTUYECKOE BbIpaskeHHe QYHKIIMH HEU3BECTHO.

B) K uucieHHOMY HHTErpHpOBaHMIO Yalle BCEro NpHOerawT, Korjga TpeOyeTcs OIpelesuTh
JOTTYCTUMYIO MOTPEIIHOCTh APIYMEHTOB I10 JI0IYCTUMOM MOTPEIIHOCTH (PYHKIIHH.

26. HaszoBure pgocromHcTBa Metoga [aycca (Meroga HauBbICHIeH aJiredpamveckoi
TOYHOCTH) BBIYHCJICHHS ONPeleIeHHOr0 MHTerpaJa.

a) Meron I'aycca B psay Apyrux METOJOB YHUCIEHHOTO HHTETPUPOBAHUSA HanOojee MpocT B
NOHMMAaHUU M OpPraHM3AlMM BBIUYMCIMTEIBHOrO Ipouecca. Ilpu 3ToM ecTh nerko omnpenensiemas
OLICHKA MOTPEIIHOCTH.

6) B metozne 'aycca oTpe30k MHTErpupoBaHMs pa3OUBaeTCs Ha # PaBHBIX MHTEPBAJIOB B OTJINYHE
OT JPYyTux KBAJAPATypHBIX (GOPMYJT, B KOTOPBIX aOCHHUCCHI X; TOAOMPAIOTCS UCXOIsl U3
co0o0OpakeHH TOYHOCTH U, BOOOIIIE TOBOPS, SIBJISIOTCS UPPALMOHATBHBIMH YHCIAMH.

B) Jns ¢yHKIUMII BBICOKOM TIaJKOCTH NpU OJMHAKOBOM uYucie y3710B Meron [aycca maer



3HAUYUTENLHO 0OJIee TOUHBIE PE3YJIbTATHI, YEM JIPYTHUe METObl YUCIEHHOTO HTerpupoBanus. [Ipu
9TOM JIJIsl TIOJyYeHHUsl OAHON U TOl ke TOYHOCTH o dopmyie ['aycca HE0OOXOIUMO BBIIOTHUTH
MEHBIIIE ONEepAIUH.

27. BbiOop mara MHTerpMpoBaHHWs /sl o0ecleYeHHMs 3a/IaHHON TOYHOCTH BbIYHCJIEHUS
HHTErpaJjia ¢ NOMOLIbI0 METO/1a IBOMHOIO0 Nepecyera.

a) OOmas MOrpemHOCTs BBIYMCICHUS WHTETpaja paccMaTpUBAETCAd KaK CyMMa MOTPEHIHOCTH
yCEUEHUsl € U TOTPEIIHOCTH OKPYIJIEHUS €,. Tak Kak ¢ yMEHbIICHHEM Ilara pacyera #h
HOTPEIIHOCTD € YOBIBACT, a €, BO3PACTAET, TO CYIIECTBYET ONTUMAIBHBINA IIar /i, onpenensieMblii
TakuM 00pa3oM, YTOOBI €; COCTABIISIIA IPUMEPHO TOJIOBUHY €p.

0) Beraucnstor uaTerpan / mo BHIOpAaHHOH KBaJApaTypHOH GopMyIie JBaKIpl: CHaYasla HHTErpa /,
C HEKOTOpBIM IIaroM A, 3aTeM UHTerpan I, ¢ maroM Ah/2, a 3ateM cpaBHMBalOT ux. Ecmn
OKaXeTCsl, YTO |Ih — I | <, Tae € — JAOIMYCTUMAs MOrPEMIHOCTh, TO noJiaratrT [ = I;». Ecin xe
| Iy — I | > €, TO pacyeT MOBTOPAIOT C 1Iarom A/4 u T.1.

B) Ilycts Tpebyercs BbhIUMCINTL wHHTerpan [ ¢ TouHOCThiO €. Mcmomb3ys Qopmyy
COOTBETCTBYIOLLIETO OCTaTOYHOro ujeHa W, BbIOMpaOT Iar 4 TakuM, YTOOBI BBIIOJHSIIOCH
HEPABEHCTBO |‘II | <¢/2. 3arem BBUUCISIOT [/ TO BBEIOpaHHOW KBajapaTypHOU (opmyrne c
NOJly4YeHHBIM 1aroM. IIpu 3TOM BBIYMCIIEHUS ClEIyeT NMPOU3BOAUTH C TAKUM YHCIOM 3HAKOB,
YTOOBI MOTPEITHOCTh OKPYTJICHUS HE TIpeBhIIIaa &/2.

28. IlpoBeante cpaBHeHMe (POPMYJ YHMCICHHOIO HWHTErPUPOBAHHMS 10 TOYHOCTH Ha
OCHOBAHMH OCTATOYHBIX YJIEHOB (opmMy.I.

a) ®opMmyna IpsSIMOYTOJIBHUKOB 00ECTIeYUBaET BHICOKYIO TOUHOCTh MIPU HEOOJIBIIIOM YHCIIE Y3II0B,
yeM ¢opmyisl CUMIICOHA U Tpaneuui, a nocienue — 0ojee TOYHbIE pe3yibTaThl, yeM (opMmyia
lNaycca. OnHako 1uist pyHKIMM MaJIol IIaIKOCTH, UMEIOIIMX JIMIIb |-10 WK 2-10 IPOU3BOAHYIO, a
TaKke JUIsl QyHKIUI ¢ pa3pblBaMU MPOU3BOJHBIX MpocThie (opMyisl uHTerpupoBanus (I"aycca,
Tpaneuun u CuUMICOHAa) MOTyT JaBaThb IPUMEPHO Ty K€ TOYHOCTb, 4YTO M (opMyIa
PSMOYTOJIbHUKOB.

0) [ns GyHKIME MMEIOUIMX HETpephIBHBIE NMPOU3BOAHBIE JOCTATOYHO BBICOKOTO TOpSIKA MpU
OJIMHAKOBOM 4HucIle y3710B (Gopmyna ['aycca naer 3HauuTeNnbHO OoJjiee TOUHBIE PE3yJIbTaThl, YeM
¢opmyna CumricoHa, a TOCHeAHSIsI — 0Oojee TOYHBIE pE3ylbTaThl, dYeM (HOPMYJIbI
NpSMOYTOJIbHUKOB M Tpaneuuil. Ilpu 3ToM Ui mosyuyeHHss OJHOW M TOM k€ TOYHOCTH IO
dopmyne ['aycca HEOOXOIMMO BBHITIOTHUTH MEHBIIIE Omepanuid, 4eM 1o ¢popmyie CUMIICOHa, a 1o
nocieHe — MeHbIIIe, 4eM 1o GopMyIie Tpaneui.

B) AHanmu3 (QOpMyJ UYMCIEHHOTO HMHTETPUPOBAHUS IOKA3bIBAET, YTO I (PYHKIMIA BBICOKOU
ITIAJAKOCTH KBaJpaTypHas (QopMmysia Tpameuuil sBisercss HauOojiee TOYHON IO CpPaBHEHUIO ¢
dopmynamu 'aycca u Cumncona). Onnako /it GYHKIUE ¢ pa3pbiBaMy MPOU3BOJHBIX Hanbosee
TOYHOH siByIAETCs OoJiee caoxkHas (opMysa NPsIMOYTOJIbHUKOB.

5
" X
29. Bprumcaute mo ¢opmyJie Tpanenuid wuHTerpan [/ = |— mnpu n=4 W OUEHHUTH
X
1

OCTATOYHBIH YJIEH.
a)I=67/38, | R| <0,053; 6) =101/60, | R| <0,67;
B) I=65/30, |R| <0,94.

30. Orauume meroaa I'aycca ¢ BbIOOPOM IJIaBHOTO (Beayliero) 3jeMeHra ot meroaa I'aycca
pelieHnsi CHCTeMbI JIMHEHHBIX aJre0pandecKux ypaBHeHHM .

a) OTrnnyre B TOM, YTO HAa OYEpEJHOM IIare peanusaluu MmeToja ['aycca HMCkiIodaercs He
CIeyIollee M0 HOMEPY HEU3BECTHOE, a TO HEU3BECTHOE, KOA(D(MUIIMEHT MPU KOTOPOM SIBIISIETCS
HauOOJBIIKUM 1O MoAy 0. Takum 00pa3zom, B KauecTBE BEIYIEro 3JeMEHTa 3/1eCh BbIOMpaeTcs
TJIaBHBIH, T.€. HAUOOBIIIHIA 10 MOYJIIO DJIIEMEHT.



6) OTuuue B TOM, YTO HA OYEPETHOM k-OM IIare peanuszanuu metoja [aycca uckiodaercs

(k-1)

DJIEMEHT 4, , Ha3bIBa€MbI TJIABHBIM DJIEMEHTOM Ha k-M IIare MCKIIOYEHHSA. TeM caMbIM

cucTeMa JIMHEWHBIX anredpandyeckux ypaBHEHUH MPUBOAUTCS K TPEYTOIbHOMY BUY.

B) OTiMuue B TOM, YTO Ha OYEpPEIHOM IlIare peanus3alu Meroda laycca HMCKIIOYaeTcsi He
clleflyIoliee 1Mo HOMEpY HEM3BECTHOE, a TO HEM3BECTHOE, KOA(PUIMEHT NpU KOTOPOM SIBISETCA
HaUMEHBIIUM 10 MOAy0. TakuM 00pa3oM, B KaueCcTBE BEIYILEro 3JIEMEHTa 3/1eCh BbIOMpaeTcs
TJIaBHBIN, T.€. HAUMEHBUINH [0 MOJYJIIO 3JIEMEHT.

31. B 4em mnpeumymecTBo Meroaa 3eigensi AJs1 PpPelIeHUS] CHCTEMbl JHHEHHBIX
aJredpanyecKnux ypaBHeHH mepea MeTO0M NMPOCTOil uTepanun’?

a) Jlaer GONBIION BBIMTPHINI B TOYHOCTH, TaK Kak, BO-TIEPBBIX, METOJ 3eieNnsi CyIIeCTBEHHO
YMeHI)HIaeT YqUCJIIO YMHO)KGHI/Iﬁ nu I[CJ'IGHI/IfI, BO-BTOpBIX, IIO3BOJISICT HAKAIIJIMBATH CYMMy
MpOoU3BeIeHUH 0e3 3amMicH MPOMEKYTOUHBIX PE3YIbTATOB.

0) Meron 3eiinens SBISAIOTCS a0CONIOTHO CXOISAUIUMCS, T.€. JJIS HErO0 HET HEeO0OXOAMMOCTH
BBOJHUTH JOCTATOYHBIE YCIOBUS CXOAUMOCTH B OTJIIMYUE OT METOJa MPOCTOM UTEpaIliH.

B) OOBIUHO JaHHBIA METOA JaeT JIyYIIyH CXOAWMOCTb, YEM METOJ MpocToil urepauuu. Kpome
TOr0, MEeTOA 3eWeNnss MOXKeT oka3aThCsi OoJiee yIOOHBIM MPU MPOTPAMMHUPOBAHUH, TaK KaK MpU

k+1 k k k
BBIUMCIIEHUH xl-( D Her Heo6X0OUMOCTH XPaHUTb 3HAYEHUS xl( ), xé U

32. /i peuieHMsi CUCTEM JIMHEHHBIX aJred0pand4ecKux ypaBHeHHH KaKOro BuUaa pa3padoraH
MeTOo/ NPOrOHKH?

a) Metoa nmporoHku pa3paboTaH I PEIICHHs] CHCTEM JIMHEWHBIX aNreOpandecKux ypaBHEHHH C
paspexeHHOM (MMIIb Manas [0S SJEMEHTOB MATpHUIbl OTIMYHA OT HyJs) MaTpulel
K03 (HULIIEHTOB.

6) Metoa nporoHku pazpaboTaH Ui PELICHUs] CUCTEM JMHEHHBIX anreOpandeckux ypaBHEHUH
TpeXAHaroHaJIbHOM MaTpHiei Ko HULIUEHTOB.

B) MeToa NpOoroHKH pa3paboTaH Ui pelIeHUs] CUCTEM JIMHEHHBIX alreOpandecKux ypaBHEHHUH ¢
anepuoanyYecKoil Matpuieit ko3hPpuireHToB.

33. Onunmmre merox I'aycca pemieHusi cucTeMbl JIMHEHHBIX aJre0pan4ecKux ypaBHeHHUH.

a) B ocHOBe naHHOro MeToza JIEKUT HJIES IOCIENOBATEIbHOIO HCKIIOYEHHS] HEU3BECTHBIX.
Pemenne cuctempl pacmagaeTcsi Ha JABa JTama: 1) mMpsAMOM XOJ, KOTJa MCXOJHAs CHCTEMa
HPUBOJIUTCS K TPEYTOJILHOMY BUAY; 2) MOJyuyeHHbIE KO3()PUIMEHTHI IPU HEU3BECTHBIX U MpaBbIe
YacTU ypaBHEHUH XpaHsTcs B naMatu OBM u HCnonb3yroTcsl MpU OCYIIECTBICHUH OOpPaTHOIO
X0/1a, KOTOPBIH 3aKIH0YAETCS B HAX0XKJAEHUN HEU3BECTHBIX U3 CUCTEMBI TPEYTOJIBHOTO BUAA.

6) 3agaHHas cucTeMa JIMHEHWHBIX ypaBHEHHUH KakuM-IHOO oOpa3oM TNPUBOAMTCA K
SKBUBAJIEHTHOMY Buay. Mcxoas M3 IPOM3BOJIBHOIO  HAdajdbHOIO  BEKTOPA, CTPOUTCS
WUTepalroHHbIA Tponecc. [Ipy BBINOIHEHUU JOCTATOYHBIX YCIOBUN CXOAMMOCTH, IMOJIy4aeTcs
HOCJIEIOBATEILHOCTh BEKTOPOB, HEOIPAaHUYHO MPUOIMKAIOIIUXCS K TOYHOMY PELICHUIO.

B) Eciiu matpuna kos¢dduineHToB 4 HEBBIPOXKACHHAS (ONpPENEIUTENb ITOW MAaTPHUIbl HE PaBEeH
HYJII0), TO UCXOAHAs CHUCTEMa MMEET E€IMHCTBEHHOE pPELIEHHE. 3HAYEHWS HEU3BECTHBIX MOTYT
det 4,

det 4
COOTBETCTBCHHO, Matpuma A4; oOpasyercs W3 MaTpuibl 4 TyTeM 3aMeHbl ee i-ro CToJOIa
CTO0LIOM CBOOOIHBIX YICHOB.

OBITH TONMYy4YEHBI 1O QopMynaM X, = , det4; m detA - ompenmenurtenu marpun A; u A

34. IloyeMy MeTOX NPOCTO HMTEpPaAllUM PelIEHUS CHCTEM JIMHEHHBIX aJiredpamyecKux
YPaBHEHHUIl HA3bIBAETCS CAMOMCIIPABJISIOIUMCS?

a) HOTOMy 4TO AJId JaHHOT'O METOAAa BBOAATCA JOCTATOYHBIC YCIIOBUA CXOAUMOCTH.

6) Iloromy uro otTaenpHas omwuOKa, AOMYIIEHHAs MPU BBIYUCICHUSX, HE OTpa)kaeTcs Ha
KOHEYHOM pe3yJbTare, T.K. OIIMO0YHOE MPUOIIKEHUE PacCMaTPUBACTC KaK HOBBIN Hada bHBIN
BEKTOD.



B) IloToMy d4ro mnpu UCMONB30BAaHWM JAaHHOTO METOJA CTPOUTCS OTIEIbHAs MpoIenypa,
UCTIPaBIISIONIas JTI0ObIe ONIHOKH, OMYIIEHHBIE PU pacyeTax.

35. KakoBbI HEIOCTATKM pellleHUus1 CUCTeMbl YpaBHeHuil o npaBuiy Kpamepa?
a) JlanHoe mpaBUIO pa3pabOTaHO W TPUMEHUMO JIMIIb JUISl PEHICHUS CHUCTEM JUHEHHBIX
anredpanvecknx ypaBHEHUH C TpeXIMaroHalIbHON MaTpulel KO3 PUIIEHTOB.

0) Peanuzanus gaHHOrOo MeToJa B BHJE BBIUMCIMTEIBHOW IMpPOLEAYpPhl TPEOYeT BBINOJIHEHUS
3HAYUTEIBHOTO KOJMYECTBa apu(METHYECKHX ONepaluii U COOTBETCTBEHHO OOJBIIMX 3aTpar
MAaIIMHHOTO BpeMeHU. KpomMe Toro, oH 04eHb YyBCTBUTEJIEH K OLIMOKaM OKPYTJICHHUS.

B) JlaHHBI MeTON JaeT MeHee TOUHbIE Pe3yJbTaThl, YEM JPYTHUE METOMbl PEIICHUS CHCTEM
JUHEWHBIX anreOpamdeckux ypaBHeHMH. Ilpu 53ToM TpeOyeTcsi BBINOJHEHHE KECTKHX
JIOCTaTOYHBIX YCIOBUM CXOJUMOCTH.

36. Onummre ™erox Skodum (MpocToii wuTEpauMu) pelleHUs CHCTEMbl JIMHEHHBIX
aJredpanyecKnux ypaBHeHMI.

a) HMcxogHas cuctema JMHEWHBIX anreOpaMyecKMX YypaBHEHHMH 3aluChIBaeTCs B  BHJE,
pa3pelIeHHOM OTHOCUTENFHO HEW3BECTHBIX; MPU STOM HEU3BECTHHIC MOSBIISIOTCS W B TPABOU
yactu. Mcxons M3 MpoM3BONBHOTO HAYAJILHOTO BEKTOPA, CTPOMTCS WUTEpAllMOHHAas HpoLeaypa.
[Ipy BBINOTHEHUW JOCTATOYHBIX YCIOBHH CXOJUMOCTH, MOJY4YaeTcs IMOCIeI0BATEIbHOCTD
BEKTOPOB, HEOPTaHMYHO MPHOIMKAIOIIMXCS K TOYHOMY pelleHuio. To4yHoe pelieHue CUCTEMbl
NOJTyYaeTcsl JUIIb B pe3ylbTare OECKOHEYHOTO MTEPALMOHHOTO MpOoIecca M BCAKUN BEKTOP U3
HOJIYYEHHOM MOCIIe10BaTENbHOCTH SBISETCS NPUOIMKEHHBIM PELLICHUEM.

0) Haxonstest onpenenurenu matpull 4; (det 4; ) u A (det A), rne A — maTpuna Ko>3QpPHUIUESHTOB
CHCTEMbI IMHEWHBIX anreOpandyeckux ypaBHEHHMH, MaTpula A; oopaszyercs U3 A myTeM 3aMEHBbI ee
i-ro cronbua cToi0IoM cBOOOHBIX WieHOB. Ecnu onpenenutens MaTpuilbl KodpduineHToB 4 He
paBeH HyJIO, TO UCXOJHAs CHCTEMa MMEET €IMHCTBEHHOE pEIleHHE M 3HAYeHUs HEU3BECTHBIX
onpeensores o Gopmyaam x; =det’ 4, - det® 4.

B) Meton Slkobu paspaboTaH JUisl peuIeHHs] CUCTEM JIMHEHHBIX anreOpanvyecKux ypaBHEHUU C
TpexMaroHaJbHON Matpuueid koadduuueHToB. McxoqHas cuctemMa n ypaBHEHUH NPUBOIUTCA K
Buny X; =, +fB,x.,, (=L2,...,n-1), UYUucna o, u f;, Ha3pIBacMble IMPOrOHOYHBIMH
ko3 uumeHTamMu, MocaenoBaTeIbHO HaxoaaTcs B npsMoMm xoze. llpu ocymiectBieHun
00paTHOro XOJa OINpPENENsieTCs X,, a 3aTeM BBIUMCIAIOTCS 3HaueHus X, (i =n-1,...,1),
MIOCIICIOBATENILHO MPUMEHSSI pEeKyppeHTHBIE GOpPMYIIbI X, =, + [5,X,,, .

37. OnummTe METO JAeJIeHUs OTPe3Ka MonoJjam.

a) Jlns HaxoxneHWs KOpHS HEJNWHEHHOro ypaBHeHus f(x) =0 TpeOyercs, 4ToObl Ha KOHIAX
uHTepBana [a, b] dyHkuus f(x) nmpuHHMMala HEHyJIEBble 3HAYEHUS HPOTHUBOIOJIOXKHOIO 3HAKa.
WrepaunonHas mpouenypa COCTOMT B HEPEXOJE€ OT TAKOIO MHTEpBaja K HOBOMY HHTEpBAIy,
COBNAJAIONIEMY C OJHOHW M3 MOJOBHMH MpPEIbIIyLIEro M 00JalalolleMy TeM e CBOWCTBOM.
[Ipouecc 3akaHuMBaeTcs, KOraa AJMHA BHOBb IOJIYYEHHOIO MHTEpBaJIa CTAHET MEHBIIE 3aJaHHOU
TOYHOCTH €, U B KAQUECTBE HEIMHEHHOT0 KOPHs YPAaBHEHUS NPUOIMKEHHO IPUHUMAETCS CeperHa
3TOr0 MHTEpBaJa.

0) CoriacHo JaHHOMY MeTOXy OOIas MOTPENIHOCTh BBIYUCICHHS WHTETpaja paccMaTpUBACTCS
KaK cyMMa MOTPENIHOCTH YCEUYCHHUS € U MOTPEIIHOCTA OKPYTJICHUs €, Tak Kak ¢ yMEHBIICHUEM
IIara pacdera / MOTPEIIHOCTh & yOBIBAET, a €, BO3PACTAET, TO CYNIECTBYET ONTHMAJbHBIN IIar A,
OTIpEeICIIIEMBII TAKUM 00pPa30M, YTOOBI € COCTABIISIIA IPUMEPHO MOJIOBUHY €p.

B) CTpouTCsl crcTeMa PaBHOOTCTOSAIIMX TOYEK X; = Xot+ih (i =0, 1, 2,...) Ipu TOCTaATOYHO MAJIOM
miare A, [lpubnukeHHble 3HaueHUs )(X;), SBISIONIUECS pereHueM AauddepeHInaTbHOro
ypaBHEHHUS V' = f(X, ), BBIUMCIIAIOTCS MOCIEN0BATENLHO 10 GopMyaM Vi = y; + h-f{xi, ).

38. Cko0JbKO HeO0X0AMMO TIpoJeJaTh HTepaurid, 4YTO0bI METOAOM [IeJIeHHsl OTpe3Ka



10I0/IaM PellUThH HeJIMHeliHoe ypaBHeHue y =x~ - 0,55 ¢ TouHocThI0 ¢ =0,05 Ha orpeske
[0,5; 0,9].

a) [Torpebyercst 5 ureparuii, KopeHb ypaBuenus = 0,74.

0) [ToTpebyercs 6 urepanuii, KopeHsb ypaBuenus = 0,76.

B) [loTpeOyetcs 7 urepanuii, kopeHb ypaBaerus = 0,75.

39. B 4yeM 10CTOMHCTBO U HeAOCTATOK MeT0Aa HbI0TOHA HAXO0KIeHUsI KOPHeH HeJIMHeHHOro
yYPaBHeHHs?

a) Meron HeroToHa BechbMa OBICTPO CXOJUTCS, TOUHOCTh KaXIOTO MPUOIMKEHUS B 3TOM METOJIE
MPOTMOPIMOHANIbHA KBaJApaTy TOYHOCTU Npenbiaymero. OCHOBHOM HEJOCTAaTOK MeToAa —
HEOOXOAMMOCTD JIOCTATOYHO TOYHOTO HAYAJIBHOT'O MPUOJIMIKCHHUS.

6) Merton HpioTOHAa OTHOCHTCS K YHMCIYy WTEPAMOHHBIX METOAOB BTOPOTO MOPSAKA M HUMEET
HauOOJIbIIYI0 TOYHOCTh HAXOXAEHUS KOpHEH HeluHeWHoro ypaBHeHHMs. OCHOBHOW HEIOCTaTOK
METOJAa — MEIUICHHAas CKOPOCTb CXOAUMOCTHM, 4YTO NPHUBOAUT K 3HAYUTENIBHBIM 3aTparaMm
MAaIIMHHOTO BPEMEHH IIPH PEIICHNN CIIOXKHBIX HEJIMHEMHBIX YPABHEHHH.

B) Merox HbroTOHa B psiiy HUTEPALMOHHBIX METOJOB HAaXOXKJIEHUS KOPHEH HEIMHENWHOIro
ypaBHEHMs HauboJjee MpoCT B OPraHU3alMy BBIYUCIUTENBHOTO nporecca. OCHOBHOW HEOCTaTOK
METOJIa — JOCTaTOYHO MEJUICHHAsA CKOPOCTh CXOAUMOCTH.

40. lano ypaBHenme x’ +x’-1=0. [IpuBecTH naHHOe ypaBHEHHE K BHIY, IPH KOTOPOM
BBINOJIHAKTCS JA0CTATOYHbIE YCJOBHSl CXOAUMOCTH I MeTOJa MNPOCTOil WUTepauuu Ha
orpe3ske [0,1; 1].

a) x =x’-3. 0) x =(1- x*)/3x. B) x =1//x+3 .

41. PemieHue HeJIMHEHHOT0 YPaBHEHHUsI METOI0M MPOCTOI UTEepalUu.

a) Henuneitnoe ypaBHenue f(x) = 0 Ha uHTepBase [a, b] 3aMeHsICTCS YKBUBAJICHTHBIM YPaBHCHUEM
x =o¢(x). Hrepammuu o0OpaszyroTcs mo mpaBuily X = @(xx), (k=0,1,...), mpuyem 3amaercs
HavdaJIbHOE TIPHOJMXKEHUE Xo. Ecu mocimenoBaTelbHOCTh YUCEN Xy UMeEET mpenen npu k—0, To
3TOT IpeJieN SABJIAETCS KOPHEM YpaBHEHHUS X = ((X).

0) Jna HaxoxXAeHUs KOPHsS HeIMHEeWHoro ypaBHeHHus f(x) =0 MeETOJOM MpOCTOM HTEepaluu
TpeOyeTcsi, 4ToOBl Ha KOHIAX MHTepBaia [a, b] ¢yHKuus f(x) NpuHUMAaIa HEHyJEBbIe 3HAUYCHUS
MIPOTUBOIIOIOXKHOTO 3HaKa. MTepalioHHas Mpoleaypa COCTOUT B Mepexo/ie OT TAKOro MHTepBalia
K HOBOMY HMHTEpBaJly, COBMAJAIOLIEMY C OJHON M3 MOJIOBUH MPEAbIAYIIEro U 00JaaonemMy TeM
xe cBoiicTBoM. [Iporecc 3akaHumBaeTcs, KOrja JJIMHA BHOBb IMOJIYYEHHOTO MHTEpBajia CTaHET
MEHbIIIE 33JJaHHOW TOYHOCTH € U B KAauecTBE KOpHS YpaBHEHMsI NMPHUOIMKEHHO NMPUHUMAETCS
cepeauHa 3TOr0 MHTepBaia.

B) [lnsa HaxoxIeHus KOpHS HEIMHEWHOro ypaBHeHHs f(x) =0 MeTOIOM NpOCTOH HTepaluu
Tpedyercs, yToObl GyHKIHUA f{X) UMena Ha UHTEpBaye [a, b] HempepbIBHBIC TPOU3BOAHBIC 1-TO U
2-T0 TMOPSAKOB, COXpaHsiomue Ha [a,b] noctosHHbIM 3Hak. [l Hayana BBIYUCICHHM
HEOOXOJMMO 3aJlaHHe OJHOT0 HayalbHOTO MNpUONMKEeHHs Xo. [locrmemyromue mpHOIMKEHUS
orpenensercs mo opmyne xg1 = xx — flx)/f (x), (=0, 1, ...).

42. IlpoBeauTte cpaBHeHHe MeTOA0B JejeHusi orpeska nomnojam (AOII) m Herorona mno
Pa3JUYHBIM KPUTEePHUAM (YHHBEPCAIBbHOCTb, CKOPOCTh CXOAMMOCTH).

a) Meton HetoroHa obGnagaet GombIineil yHHBepcalbHOCTRIO, ueM meton JOII, T.x. cxoauMocTh
3aBUCUT TOJIBKO OT BbIOOpa HadanbHOH Touku. Berumcnenus merogom JIOIT mMoxHO HaumHATH
JIMIIB C OTpe3Ka, Ha KOHIAX KOTOPOTro (pyHKIMSI MMEET pa3Hble 3HAKH, a BHYTPU 3TOTO HWHTEpBaia
HeTpepbIBHbIE NMPOU3BOAHBIE 1-r0 W 2-ro mopsaakoB. [Ipu pemieHMM NpPakTUYECKUX 3a/7ad He
BCETJ]a yJAeTcs NMPOBEPHUTH BBINIOJHEHWE HEOOXOAWMBIX OTPaHMYECHUH Ha BHIOOp MOI00HOTO
uHtepBana. Ognako metox J1OI1 o6nanaer 60s1ee BEICOKOH CKOPOCTBIO CXOAUMOCTH.

0) bonee ynHuBepcanbhbiM siBisiercss meron JOIl. OH rapaHTHpyeT MOJyde€HUE peLIeHHs AJis



000l HempepbiBHON (yHKIMU f(X), eclu HalieH WHTEpBaJ, HA KOTOPOM OHA MEHSET 3HaK.
Meton HeroToHa mpenbsBisieT K GyHKIMH Oojee kecTkue TpeboBanusa. CXOAMMOCTh METOja
HeroTOoHa CylIeCTBEHHO 3aBUCHUT OT BbIOOpa HadaibHOUM Touku. [Ipu peannszannn 1aHHOTO METOAA
HEOOXOJMMO TMpelycMaTpUBaTh BBIYUCIEHHWE TMPOM3BOAHBIX (YHKIMU [N OpraHu3aluu
UTEPALMOHHOTO MPOIlecca U MPOBEPKH YCIOBUN CXOIMMOCTH. BaXKHBIM MpPEeUMyIIECTBOM METO/1a
HeroToHa siBsieTCs BBICOKAsi CKOPOCTh CXOAMMOCTH, 0OeCTIeYnBaoIasi 3HAYUTENbHYI0 YKOHOMUIO
MAaIIMHHOTO BPEMEHH IIPU PEIICHNUHU CIOKHBIX HETMHENHBIX YPABHEHUH.

B) Mertonst Hetorona u JIOIl umeror oauHakoBble HEOOXOAMMBIE U JOCTATOYHBIC YCIOBHUS
CXOAMMOCTH, MO3TOMY NPUMEHUMBI B OJMHAKOBBbIX ycioBusax. Ognaxo meton JOII oGnanaer
JUHEHHON CKOPOCTBIO CXOAMMOCTH, MOSTOMY BechbMa OBICTPO CXOAMTCA B OTJIMYME OT METO/a
HproTona, KOTOpHI 00J1a/1a€T I KBaIPATUYHON CKOPOCTHIO CXOJIUMOCTH.

14. Kpurepuu oneHuBaHus
(Paspabamuisaromes u ymeepocoaromes kagheopoti na ocrvoge Ilonoowcenus [JonHY)
CornacHo MOAYJIBHOMY TPUHIMITY OpraHU3alMd y4eOHOTO TIpolecca CoAepiKaHue
yUEOHBIX KYpCOB COCTOUT M3 YETBIPEX COJIEpXKaTelbHBIX Momyineil. Kaxaplii comepikarenbHbIi
MOJyJIb COCTOUT M3 TEOPETHUECKOTO MaTepualia U JIadOpaTOPHBIX paboT, BBHIIOJIHEHUE KOTOPHIX
TpeOyeT OBJaJIcHHs TCOPHEH B YKa3aHHOM B MOJIyJIe O0beMe.

CoaeprxaTeJbHbIe MOAYJIH Dopma KOHTPOJIA baJyibl
CopnepxarenbHblii MOy 1 JlaGopatopHbie pabOTHI 10
MonynbHBIN KOHTPOIIb 5
CopnepxarenbHblii MOZYJIb 2 JlaGopaTopHbie pabOThI 5
MonynbpHBIN KOHTPOJIb 5
Copnep:xarenbHblii MOZYJIb 3 JlaGopatopHbie pabOThI 10
MoaynpHBIN KOHTPOIb 5
Copnep:xarenbHblil MOZYJIb 4 JlaboparopHblie pabOThI 5
MonynbpHBIN KOHTPOJIb 5
OK3aMeH 50
OO0muii uTor 100

JLis orleHMBaHMsI aKaIeMUYECKOM yCIieBaeMOCTH 00yUaIOLIUXCs UCII0JI03yeTcs

Ornenxa o 100- O11ieHKa 1o
Oa/UIbHOM ITo TOCYIAPCTBEHHOM LIIKAIe
HIKATe, KOTOpasi | LIKaJIe (3Kx3aMeH, Onpenesnienne
JeiicTByeT B ECTS mgpepeHIMPOBAHHBIN
JlonHY 3aYeT. 324€T)

OTJIMYHO — OTJIMYHOE BBITIOJIHEHHUE C
HE3HAYNTEILHBIM KOJIMUYECTBOM
HETOYHOCTEN

«OtamaHOo» (5)

el A (3aumeno)

XOPOIIIO — B II€JIOM MPABUIHHO
80-89 B BBINOJIHEHHAs padoTa ¢ HE3HAYUTENTbHBIM
«Xoporio» (4) KOJIM4eCTBOM om0k (10 10%)

(3aumeno) XOPOILIIO — B 11EJIOM MPABUIILHO
75-79 C BBINOJIHEHHAs padoTa ¢ HE3HAYUTENTbHBIM
KOJIMYECTBOM OIIHOOK (110 15%)




70-74 D « IORICTBOPHTAISHOD YJIOBJIETBOPUTEIILHO — HEIUIOXO, HO CO
3) 3HAUUTEIILHBIM KOJIMYECTBOM HEAOCTATKOB
60—69 E (saumeno) JIOCTaTOYHO — BBIIIOJIHEHHE yJIOBJIETBOPSET
MHWHUMAJIBHBIC KPUTCPUU
«HeynoBneTBopuTenbHO
HEYJI0BJIETBOPUTENIBHO — HAJI0 NOpaboTaTh
35-59 » C BO3MOXHOCTBIO

FX o HaJl TCM, KaK IOJIYYHUTH MOJIOKUTCIIbHYIO
IIOBTOPHOM aTTECTAllMN

OIICHKY
(2) (He3aumeno)
0-34 F 2 (HeyIORTIETBOPHITEITHHO) C BOBMO)KHOCTBEO TIOBTOPHOM C/Ia4M TIPH YCJIOBUM
(He 3aumeno) 00SBATEITBHOTO HA0OPA JIOTONHUTEIIBHBIX OATITOB

3HaHHUE TEOPETUUECKOM YaCTH Kypca OLIEHUBAETCS MO CIEAYIOUIUM KPUTEPUSIM:

1. Ctynent nomyvaer 75-100% 0anoB 0T MaKCUMaJIbHOTO, €CIIH MTOKa3aJl

m [IyOOKME U TOJIHbIE OTBEThl Ha TEOPETHYECKHE BOIPOCHI; TIyOOKOE IOHUMaHHE

(bU3MUECKOi CyIIHOCTH MPOOIIEMBL;

B YMEHHUE MPOBOAMTH JIOTUYECKUE PACCYXJCHHUS M OOOOLIEHHS U COMPOBOXKIATh HX

COOTBETCTBYIOIIMMH JJOKa3aTeIbCTBAMU;

2. Cryzaent nonydaeT 60-74% 6anioB oT MaKCUMaJIbHOTO, €CIIH MOKa3aj

m Tioy0OKHe U TIOJIHBIE OTBETHl HAa TEOPETUYECKHE BOMPOCH C HE3HAYUTEIHHBIMH
MOTPEIIHOCTAMH, 3aTEM HCIPABIEHHBIMU CAMHUM CTYJIEHTOM; TOHUMaHHEe (PU3UYECKON CYITHOCTH
paccMaTpuBaeMbIX IPOOIIEM;

B YMEHHE JIOTHYECKH PacCy AaTh U IPOBOJUTH JOKA3aTEIbCTBA;

3. Crynent nomyyaeT 35-59% 0aioB OT MaKCUMaIbHOTO, €CJIM MTOKa3al

B [IpM OTBETE HAa TEOPETUUYECKUE BOIPOCHI Psi HETOUYHOCTEW, KOTOpPbHIE CTYIEHT HE B
COCTOSTHMH CaMOCTOSITEIHHO UCTIPABUTH;

4. Crynent noy4aet 0-34% 06aioB OT MaKCUMATBHOTO, €CITH

B HE BBINOJHEHBI TPEOOBaHUS, U3T0KEHHBIE B IPEIBITYIINX MyHKTaX;

B HET OTBETOB HAa TEOPETHUUYECKHE BOMPOCHL.

Ix3amen ouenusaemcsn 6 50 d6annoe.

I[J'IH OIICHKHU 3K3aMCHa IPCIIOAaBaTC/Ib PYKOBOACTBYCTCA CICAYOIHUMU ITPUHIUTIAMMUA:

50 OannoB — TmOKa3aHbl CHUCTEMAaTHYECKHME M INIyOOKME 3HaHUS @pU OTBETE Ha
TEOpPETUYECKHE BONPOCHI OMIIETa, BHIMOJIHEHA MTPaKTUYecKas YacTh OUjIeTa B IOJHOM 00beMe;
45 0annoB — TOKa3aHbl CHCTEMaTHYECKWE W TIIyOOKHME 3HAaHWS TpU OTBETE Ha

TEOPETUYECKHE BOIPOCH OMiieTa, BHIMOJIHEHA PAKTHUECKash YacTh OUJIeTa B MOJHOM 0O0beMe, HO
IpU OTBETE JIOMYIIEHbl HECYILIECTBEHHbIE OIINOKH;

40 0an0B — TOKa3aHBl HE CHCTEMAaTHYECKHEe W HE TIIyOOKME 3HAHWS TPU OTBETE Ha
TEOpPETUYECKHE BOMPOCHI OMieTa, MpakTUdeckast 4acTh OmiieTa BHIMOJIHEHA HE B MIOJHOM 00beMe,
IIPU OTBETE JOMYLIEHO HECKOJIBKO CYIECTBEHHBIX OLINOOK;

30 0an10B — MOKa3aHbl MOBEPXHOCTHBIE 3HAHUS IIPU OTBETE HA TEOPETHUECKHE BOIPOCHI
Ounera, IpakTUYecKas 4YacThb OWJIeTa HE BBIIOJHEHA, IIPU OTBETE€ JIOMYIIEHO MHOIO
CYIIIECTBEHHBIX OIIHUOOK;

20 0anyg0B — TOKa3aHbl OYEHb IOBEPXHOCTHBIE 3HAHUS, JAaHbl YaCTMYHBbIE OTBETHI Ha
IPOCThIE BOMPOCHI IO 3HAHHIO OCHOBHBIX ONpezesieHui U (popMys, BOCIPOU3BEIEHBI OTIEIbHbIE
(parMeHThl MaTepHaja ¢ MOMOIIBIO IK3aMEHATOPA;

10 6annoB — mMoka3aHbl OYEHb IMOBEPXHOCTHBIE 3HAHMSA, JaHbl YACTUYHBIE OTBETHI HA
IPOCTbIE BONPOCHI 1O 3HAHHIO OCHOBHBIX OIpeneNeHuil u (opmyl, HE BOCIPOU3BEICHBI
OTJeNbHbIE ()ParMEeHThl MaTepHaja ¢ HOMOIIBIO IK3aMEHATOPA;

0 — moJIHOE HE3HAHME MaTepuaa.

15. MaTepua/ibHO-TeXHUYECKOE 0fecnedeHne y4eOHOro npoiecca




Jlnis mpoBeieHNs! JIeKUHOHHBIX 3aHATHH TpeOyeTcs ayIuTOPHsI Ha TPYIITy, 000pyI0BaHHAs
MEJIOBOM MIJIM MHTEPAKTUBHOMN JTIOCKOH, MyJIbTUMEMHHBIM POEKTOPOM U SKPAHOM.

1. JIns oOecnieyeHus J1a0OpaTOPHBIX 3aHATHH 1O JaHHOMY Kypcy HEOO0XOAMMBI

CTeMaJIbHBIM 00pa3oM 000pyIOBaHHBIE AyIUTOPUH, IUIOIIAAKU IUISi aCTPOHOMHYECKUX

HaOIro1eHU.

2. Teneckorm.

3. HoytOyxk.

4. Beixon B HTEpHET.

5. Wi-Fi goctyn B KOpIrycax yHUBEpCUTETA.

6. TekcToBbie U AIIEKTPOHHBIE pecypchl HayuHol OMOMMOTEKH YHUBEPCUTETA.

7. Crenupl
16. PexomenoBanHas JuTepaTypa

Ocnosnasn

1. Hemunouy, B.I1. Yucnennsie meronsl anammsa / B.I1. Jemunosuu, N.A. Mapos, 3.3.
[llyBanona . - I'.: Hayka, 1967. - 368 c.
2. Hemunouu, B.II. OcHOBBI BeruuciureapHoli Matematuku / B.UII. Jlemumosuu , M.A.
Mapos. -M.: Hayka, 1970. - 670 c.
3. Kamutkun, H.H. Yucnennsie metoast / H.H. Kamutkun. - T'.: Hayka, 1978. - 512 c.
4. Konuenona, H.B. BrruucnurenbHas Marematnka B npuMepax W 3amadax / H.B.
Komuenosa , 1.A. Mapon . - I'.: Hayka, 1972. - 367 c.
5. Camapckwuit , A.A. Yucnennsie metonsl / A.A. Camapckuii, A.B. I'ymun. - I'.: Hayka,
1989.- 430 c.
6. Camapckuii, A.A. Bsenenue B umcinennsie metonsl / A.A. Camapckuii. -M.: Hayka,
1987. - 286 c.
7. baxsanos H. u ap. Uucnennsie Metoibl. - M.: JlaGoparopus 6a3oBbix 3HaHui. 2000.
8. baxsanos H.C. u np. UucnenHsle MeToabl B 3ajadax M ynpaxHeHUsX. -M.:Beicias
mkosna. 2000. -190c.
9. Bepx6unkuit B.M. Yucnennsie metoqipl. Marematuueckuit ananus u O1Y.—M.: Bricias
mko- ja. 2001. 382 c.
10.  BepxOunxuii B.M. Yucnennsie Mmetoasl. JInnelinas anredpa v HETMHEHHBIE YpaBHEHUS.—

M.: Beicmas mikona. 2000. —266 c.
11.  bepesun U.C., XKunkos H.II. Metoas! Beruncnenuii. T.1.-M.: "Hayka".1966.
12. I'punenko E.B., EmenpsnoBa M.B., Ilymeukun H.II. Yucnennele metonsr (y4eOHO-

MeToaudeckoe nocodue).- CnaBsHck-Ha-Kybanu. 1.1 OO0 «beperuns». 2003. —64 c. 1.2 Uzn.
CI'TIM. 2005. 56 c.

13. Kpruios B.U., bookoB B.B., Monacteipusbiii I1.11. Berancnurensusie metoast. T.1. —M.:
Hay- ka.1976. T.2. —-M.: Hayka. 1977.
14. . 1 A.X., Pe3nos A.C. MnpopmaTuka 1 BeIYMCIUTENbHAS] TEXHUKA. UNCIIEHHBIE METOMBI.

JlaGopaTopHBIi TPAKTUKYM JUISl CTYIEHTOB TieABY30B. —M.: MI'OITY. 1996. -36 c.

JlomostHMTEIBHAS
1. Bopoosesa I'.H., /lanunoBa A.H. IIpakTukyM 1o 4YucieHHbIM meronam. — M.: Bricmas
mkona. 1979.
2. I'aBypun M.K. Jlekuuu no metoaam Beruuciaenuid. — M.: Hayka. 1971.
3. I'yrep P.C., Pe3nuxoBckuii II.T. IIporpammupoBaHue M BBIYMCIUTENIBbHAs] MaTeMaTHKA.
Bpin.2. — M.: Hayxka.1971.
4. [Tnuc A.U., CnuBuna H.A. JlabopaTtopHblil mpakTUKyM IO BbICIIEH MaTemaTuke. — M.:
Beicmiasg mkoma. 1994.
3. Mynpos A.E.. Yucnennsle Metoasl 1 [I9BM Ha s3pikax belicuk, @oprpan, [lackans. -

Tomck: Packo. 1991.



6. Manukos B.T., Ksetnsiii P.H. Boruncnurensubie Meroasl U npumeHenne OBM.- Kues:
Beima mkosna.1989.

7. BonkoB E.A. Yucnennsie metozsl.- M.: Hayka.1987.
&. MeicoBckux M.I1. JIeknun mo MeTomaM BeluuciaeHu. —M.: ®uzmatrus. 1962.
0. bornaes 10.11. BeruncnurensHas MaTeMaTuka U mporpaMMmupoBanue. — M.: Beiciuas mko-

71a.1990. — 544 c.
10.  esaxonos B. MathCad8/2000 :cnenuansueiii cnpaBounuk. -CI16.: ITntep.2001.

17. UndopmanuoHHbie pecypcbl

1. http://donnu.ru/ — caiit JJonHY.

2. http://library.donnu.ru/ — caiit 6udanoreku JouHY.
http://www.exponenta.ru — 06pa3oBaTeIbHbIN MATEMAaTUYECKUI CalT
http:// www.cmc.msu.ru — MaTemMaTuueckas mkonxa MI'Y
http://e.lanbook.com - DnekTponHas 6ubiMoTEKa U3aaTenbCcTBa JIaHb
http://www.biblioclub.ru - YauBepcurerckas 6udbamnoreka ONLINE
http://www.biblio-online.ru - CaliT U31aT€IBLCKOTO T0Ma FOPAUT
matlab.exponenta.ru — koHcynbTanoHHbIH IeHTp MATLAB.

PN W

18. ITporpamMvHoe odectiedeHye ( Tp1 HATAUMH)
Delphi 7 Pascal, Windows XP Pro (i), AatuBupyc Kacnepcpkuii Windows Workstations
6.0.4;(mir). MATLAB

Pabouass mporpamMma paccMOTpeHa U TIEpeyTBEp)KIeHa Ha 3acedaHuu Kadempsl ¢
n3MeHeHusIMHU (0e3 n3meHenuit) Ha 201 roj1. [Iporokon 3acenanus kadeaps Ne oT
3aB.kadenpoit

Pabouyast mporpamma paccMoTpeHa U TiepeyTBEyKIICHa Ha 3ace/iaHii Kademphl ¢ M3MeHeHnsMH (0e3
mmerennii) Ha 2018/2019 rox, [porokon 3acenanvs kagempei Ne — or

3aB. kadenpoit

PaGouast mporpaMmMa paccMOTpeHa U TIepeyTBEpK/ICHA Ha 3ace/iaHni Kaderpbl ¢ m3MeHeHnsiMy (6e3
mmenennii) Ha 2019/2020 roz. [porokon 3acenanvst kademppi Ne ot

3aB. kaempoii


http://www.biblio-online.ru/
http://www.biblioclub.ru/
http://e.lanbook.com/
http://www.exponenta.ru/
http://library.donnu.ru/
http://donnu.ru/

PaGouas mporpamMma paccMOTpeHa H nepeyTBepsKICHa Ha 3ace1aHHu Kadeapsl ¢ H3MEHCHHAMHU
(6e3 w3menennii) Ha 2018/2019 rox. [IpoTOKO:I 3aceanus kadeapst Ne ’/ oT ;%7 ?d‘ 7‘”4,{7/57

3as. kadeapoii //éf: L MauHit ﬁ o

#

Pabouas MporpamMMa paccMOTpEHa H epeyTBEP/KICHA Ha 3aCelatin kadeapsl ¢ H3MEHEHHAMH
(6e3 uamenennii) na 2019/2020 rox. IIpoToko: 3acenanus kageapsl Ne oT

3aB. Kaeapoit
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