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ITporpamma yuebnoit mucummmuasl «HUCJIEHHBIE METO/IbBI» coctaBneHa Ha OCHOBE
['OC BIIO mo namnpapnennto moarotoBku 44.03.05 Ilemarormueckoe oOpaszoBaHue (C ABYMs
IpO(HISIMHA TTOTOTOBKH), YTBEPKAEHHOTO NIpHKa3oM MuHHCcTepcTBa 00pazoBanus u Haykd JIHP
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00pa3zoBaTeNbHBIX OpraHM3alMsIX BeICIIEro mpodeccHoHansHoro obpa3osaHus JloHenmKkoii
Haponuoii PecriyOmuiku», yTBepKagHHOro npukazoM MunuctepcTBa oOpasoBanus H Haykd J(HP

«30» oxtabps 2015 r. Ne750.

PaspaboTunk:
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1. OO0sacTb nNpUMeEHeHHS] W MeCTO /MCHMIUIMHBI B Yy4eO0HOM mpouecce:
JucuunnuHa «YuciaeHHbIE METOAbD» OTHOCUTCS K 0a30BOil yacTu mpodecCHOHANbHOTO OJoKa
(B2).

Jis ocBOEHHSA TUCHUILTUHBI «YHCIEHHBIE METOABD» CTYACHTHI HCIOJNB3YIOT 3HAHWS, YMEHHUS,
HABBIKU, CIIOCOOBI JCSATENLHOCTH W YCTAHOBKH, IONYYCHHBIE W C(HOPMHPOBAHHBIE B XOJIE
U3YYEHHUS CIEAYIOUMX TUCHUIUINH: «MaTeMaTudeckuil aHalu3y, «AHATUTHYECKasi TeOMETPUs U

nuHelHass — anreOpa», «/luddepennmansapie ypaBHeHus. VHTerpajgbHblE ypaBHEHHS H
BapMallMOHHOE HcUHciaeHue», «lIporpamMmmupoBaHue M MaTeMaTH4YECKOE MOJEIMPOBAHUEY.
«MupopmaTrkay.

W3yyenne aucumIuMHbl sBIsieTCsl 0a30i Ui JajdbHEHIIEr0 OCBOEHHS CTYJCHTaMU KypCOB IO
BBIOOPY MPOPECCHOHATBLHOTO UK.

2. HopMmaTuBHBI€e CCBUIKH (npu HeoOXxooumocmi)

3. CTpyKTypa MMCUMILIMHBI (MOOy/s)

ouHas hopma
o0OydeHus Ha 6aze

3ao4Has popma
o0yuenus Ha Oaze

XapakTepucTuka yueOHO! JUCIUITITUHBI

0Co CIIO 0Co CIIO BIIO
(yckop.) (yckop.) | (yckop.)
Y poBeHb BBICIIETO MPO(HECCHOHATEHOTO
bakanaspuar
00pazoBaHMs
O06pa3oBaTenbHO-KBATU(UKAITTOHHBIN
YPOBEHB: AxkanemMuyeckuii 6akaiasBp

HanpaBneHnue noAroTroBKu (44.03.05) neoazozuueckoe oopazosanue

(pusuka u ungpopmamuxa)

IIpo
poduis (c IByMs PO MIIIMU TTOATOTOBKH)

KonnuecTBo coneparenbHbIX MOITYJICH

(Tem) 4

JuctunamHa 6a30B0# / BapMaTUBHOMN YacTH

0Bpa30BATETBHOM TIPOrpamMMb! ! IIpodeccuonanbubliii 610k, bazoBas yacTh

*mexywue, (MOOYIbHbIL KOHMPOIb) u

DopMBI KOHTPOJIA
NPOMENCYMOYHASL ammecmayust (IK3aMeH,).

ouHas popma *3a0unas popma
TokazaTen oOydeHus Ha Oaze 0byuenus Ha baze
0CO *CIIO 0Co CIio BIIO
(yckop.) (yckop.) | (yckop.)
KonnuecTBo 3aueTHBIX eIUHUIL (KPEIUTOB) 3 3.5 3 3,5
KosmmuecTBo yacoB 108 126 108 126
['ox moaroToBku 5 3 5 3
Cemectp 10 6 10 6
KonnuecTBo yacoB
- JICKIIMOHHBIX 20 30 6 6
- MPAKTHYECKUX, CEMHUHAPCKUX
- 1ab0PaTOPHBIX 40 30 8 6
- CaMOCTOSITEIbHON pabOoThI 48 66 94 114
B T.Y. UHJMBUAYAJIbHOE 3a/JaHHE
HenenbHOE KOMYECTBO YACOB, T.4.
ayJUTOPHBIX 6 6

OCO — obiiee cpenHee odOpa3oBaHUe
CIIO — cpennee npodeccrHoHaIbHOE 00pa30BaHKe
BIIO — Bricmiee mpodeccrnoHaabHOe 00pa3oBaHue

1- B coorBercTBHU ¢ OOII (0OCHOBHOI 00pa30BAaTENBHON MTPOTPAMMOiL)



1. Onucanue TMCHMIIHHBI
IMenu u 3agaun

I]ens: ®opMupoBaHHE CUCTEMAaTUYECKUX 3HAHUN B 00JIACTH YHCIEHHBIX METO/I0B PELICHHUS

3aJa4 MaTeMaTHYECKOTO aHalln3a, ajureOpsl 1 MaremaTuyeckoi ¢pusuku Ha DBM.

3aoaua w3yuyeHus IUCUUIUIMHBI «YUCIIEHHBIE METOIbl» MpeaycMaTpuBaeT oOecreueHue

3HAHUW OCHOBHBIX METOJIOB M COBPEMEHHBIX JOCTH)KCHUU B MATEMAaTHYECKOM MOJCIMPOBAHUU
pa3HOOOpa3HbIX  (U3WYECKUX  SIBICHUH, pPa3BUTHE  YMEHHUS  HCIOJIb30BaTh  METOJIbI
BBIUHCIUTEIFHOW MAaTEMAaTHKUH M MPOTPAMMUPOBAHMS JUISI PEIICHUS 3a71ad, aHAIUTHYECKOe
pelIeHre KOTOPBIX WK OTCYTCTBYET, HJIU IOBOJIBHO CIIOKHOE.

TpebdoBanus K pe3yjbTaTaM O0CBOEHHS] TUCHUILINHBI: [Iporiecc 3ydeHUs TUCIUTUTHHBI
HarpaBjieH Ha (OPMHPOBAHHE AJIEMEHTOB CIICAYIONIUX KOMMETeHI B cooTBeTcTBUH ¢ ['OC
BIIO no nanHOMY HampaBJIeHUIO MOATOTOBKH (IPOQHITIO):

001IeKyJbTYpHBIMU KoMneTeHuussMu (OK):
- CIIOCOOHOCTBIO HCHOJB30BATh E€CTECTBEHHOHAYYHbIE M MaTeMaTHUECKWEe 3HAHWUSA JUIs
OPHUEHTHUPOBAHUA B COBpeMeHHOM HH(popmarmonHoM npocTtpanctse (OK-3);
- CIOCOOHOCTHIO K caMOOpraHmu3aIiu u camoodpaszopanuto (OK-6);

oomenpodeccuoHanbHbIMU KoMneTeHuussmu (OI1K):
- TOTOBHOCTBIO K NMPO(hecCHOHAIBHON JESTeTbHOCTH B COOTBETCTBUHM C HOPMATHBHO-IIPABOBBIMU
nokymeHTamu chepol oopazoanus (OI1K-4);
- CIIOCOOHOCTBIO HCIIONB30BaTh CBOOOAHOE BIIAZIeHHE NPOQecCHOHATHHO-NPO(GUIMPOBAHHBIMU
3HAaHUSMU B OO0JAacCTH KOMIBIOTEPHBIX TEXHOJIOTMH Ui pelieHus 3afad npodecCHOHaIbHOU
NEATEIbHOCTH, B TOM UYHCJIE€ HAXOMSIIUXCS 3a TMpeaelaMd HalpaBICHHOCTH (TIPpOQuIs)
noarotoBku (OI1K-7);

nearoruyeckas J1esiTeJilbHOCTh:
- CHOCOOHOCTBIO MCIOJIB30BAaTh COBPEMEHHBIE METObl U TEXHOJOTMH OOyUeHHUS U JTUATHOCTHKHU
(IIK-2);
- CIOCOOHOCTBIO HCIIOJIB30BATh BO3MOXKHOCTH OOpPa30BaTEIbHOW Cpenbl ISl JTOCTHXKEHUS
JUYHOCTHBIX, METAMPEAMETHBIX U MPEAMETHBIX Pe3yJIbTaTOB O0YUYCHUS U O00ECIIeUeHHUs KauecTBa
y4eOHO-BOCITUTATEIHFHOTO TPOIEcca CpeIcTBaMu IpenoaBaeMbix npeametoB (I[1K-4);

HAY4YHO-HCCIe0BATEbCKas AesITeIbHOCTh:
- TOTOBHOCTBIO HCIIOJIb30BaTh CHUCTEMATU3UPOBAHHBIE TEOPETUUYECKUE U TMPAKTUUYECKHE 3HAHUS
JUTSI IOCTAHOBKH U PEILICHUS UCCIIE0OBATEIbCKUX 3a/1a4 B o0nactu oOpa3oBanus u Hayku ([1K-11);

B pesyabTate n3yueHuns y4eOHOM JUCHHUIIMHBI CTYICHT /10JI7KEH.
3Hamb:

-OCHOBBI TEOPUU MOTPEIIHOCTEN U TEOPUN TPUOIMKEHUI;

-OCHOBHBIE YHCJICHHBIE METOBI alTreOphl;

-METO/Ibl IOCTPOEHUS FIIEMEHTOB HAUITYUILEro NPUOIMKEHHS;

-METO/IbI IOCTPOECHUS UHTEPIOIALUOHHBIX MHOIOUJICHOB;

-METO/Ibl YUCIEHHOT0 TU(PGEepeHIIMPOBAHUSA U HHTETPUPOBAHUS;

-METO/Ibl YHCJICHHOTO PEeIICHUs OOBIKHOBEHHBIX MU(PepeHINaTbHbIX YPaBHEHU;

-METO/Ibl YMCIEHHOTO pelleHHs Ju(PepeHIMaIbHbIX YPaBHEHUH B YACTHBIX IPOU3BOIHBIX;
-METO/IbI YHCICHHOT O PEIICHHs UHTETPAJIbHBIX YPABHEHUI;

ymemp:

-UUCIIEHHO pelaTh anreOpanyecKhe W TPAHCICHJCHTHBIC YpPAaBHEHHS, NPUMEHSSI JUIsI 3TOTO
CJICZICTBUS U3 TEOPEMBI O CKUMAIOLIUX OTOOPAKEHUSX;

-4HUCJIEHHO pELIaTh CHUCTEMBl JIMHEMHBIX YPAaBHEHUM METOJOM IPOCTOM HHTErpallMi METOIO0M
3eraens;

-4HCJICHHO PEIaTh CUCTEMbI HEIMHEMHBIX YpaBHEHUM MeTO10M HBI0TOHA;

-HMCII0JIb30BaTh OCHOBHBIE MTOHATHUS TEOPUU CPEAHEKBAIPATUYHBIX NPUOIMKEHUH 17151 TOCTPOEHUS
3JIEMEHTA HAWTY4IIEro MPUOIKEHHS (B MHTEIPAIbHOM U IUCKPETHOM BapHaHTaXx);
-MHTEPIIOJIUPOBATH U OLIEHUBATh BO3HUKAIOLLYIO IIPU ATOM IOTPEIIHOCTS;



-IIPUMEHATH (HOPMYIIBI YnciieHHOTO auddepeHnpoBaHus 1 HUHTETPUPOBAHHS,

-IIPUMEHATh METO/Ibl YHCICHHOTO peIlIeHHs] OOBIKHOBEHHBIX U GEpEeHINATbHBIX YPAaBHEHUH;
-IIPUMEHSATH YMCIICHHBIE METO/IbI IIPH PEIICHUH 337]a4 MaTeMaTHYeCcKol (hU3UKH;

enademy:

-TEXHOJIOTUSIMU TIPUMEHEHHS BBIYMCIUTEIBHBIX METOJOB Il pPElIeHHs KOHKPETHBIX 33/a4 U3
pa3IMYHBIX 00JIacTe MaTEMAaTHKHU U €€ TPUIIOKEHHIH;

- HaBBIKAMHU TPAKTHYECKOW OIIEHKHM TOYHOCTU PE3yJIbTaTOB, MOJYYEHHBIX B XOJI€ PEIICHHUS TeX
WJIN UHBIX BBIYUCIUTEIBHBIX 33/J]a4, HA OCHOBE TEOPUH MPUOIMKEHUI;

-OCHOBHBIMH TIPHEMaMH HCIIOJIB30BAaHHS BBIYHCIUTEIBHBIX METOAOB MPU PELICHUH Pa3IMYHbIX
3aJa4 NpoeCCHOHATBHOMN 1A TETbHOCTH.



2. CopepxaHue IMCUMINIMHBI (MOaYJis1) U GOPMBI OPraHu3aluM y4eOHOro nmpouecca

HopsiakoBblii
HOMep U TeMa

Kpartkoe conep:xanue TeMbl

Cooepiycamenvnviit.  mooyne 1.  «UucjeHHoe
ajiredpanyecKux U TPAHCHEHAEHTHBIX YPABHEHUID)

peleHue

Tema 1. Matematuyeckue MOJAENU U YHUCICHHbIE METOJsl B (pusmKe.
Marematnueckue [TorpemHocTr BeruuciieHui. Mctounnku nmorpemHocteid. Kiaccudpukanus
MoJeNn u | morpemHocteld. Obmas hopMya A HOrpelrHOCTH QYHKIIUU
YHUCIICHHbBIE
METO/IbI
Tema 2. [TpubnuxeHHbIe YKMCiia U IeUCTBUS HaJ HUMH. PacyeT moJuHOMOB
[TpubnxeHHbIC U WX TPOU3BOAHBIX MO o0o0OmeHHOW cxeme ['opHepa. Meton utepauunit
YyuCclia U JCHCTBUS | IPUOIMKEHHOTO BEIYHCIICHUS 3HAUCHUN JIEMEHTapHBIX (DYHKIIHH.
HaJ HUMH.
Tema 3. UucneHHoe pelieHue anredpanyeckux U TPaHCUEHAEHTHBIX
Yucnennoe ypaBHEHHMH. AHaIUTHYECKOE U rpaduueckoe 000cobIeHre KopHei
pelieHue
anreOpanvdeckux Hu
TPaHCLIEHJCHTHBIX
YPaBHEHUM.
Tema 4. YTouHEHHE KOPHS METOJIOM IMXOTOMHHU, METOJOM XOPI, METOAOM
YTounenue kopHs, | HploToHa (MeTomOM KacaTelabHBIX). MeToa WTepaluii U yCIOBHUE €ro
CXOAMMOCTh cxogumoctu. IlpuBeneHue ypaBHeHHMsI K BUAY, KOTOpBIM oOecreurBaer
UTEPaIMOHHON CXOAMMOCTb UTEPALMOHHON MPOLETyPHI.
POLEAYPHI.
Cooeporcamenvnutii modyns 2. «CucreMbl ypaBHEHHI»

Tema 5. UuclieHHOE  peIIeHHEe CHCTeM JIMHEHWHBIX  ainreOpandecKux
Yucnennoe ypaBHeHui. Meron ["aycca.
pEelIeHEe  CHUCTEM
JIMHEVHBIX
anreOpanvecKux
YPaBHEHUH.
Tema 6. Utepanmionnsie mMeToAbl. MeTonbl: MPOCTON HWTEpaluu, 3eumens,
Hrepanmonnsie penaKcanum.
METO/BbI.
Tema 7. UuclleHHOE pEIICHHE CHUCTEM HEIUMHEHHBIX ypaBHEHUH. Meton
Yucnenunoe pOCTOMN urepauuu, metox HerotoHa
pelIeHne  CHUCTEM
HEJIMHEVHBIX
ypaBHEHUH

Cooeporcamenvutit modyns 3. «MHTEPNOIANUA M IKCTPANOJIANUA GYHKIMID)
Tema 8. ITocTanoBka 3agaun uHTEepnoysinuu. Koneunsle pasHoctu. Ciydait
[TocTanoBka PaBHOOTCTOAIINX y370B. [lepBas U BTOpass MHTEPIOSIIHOHHBIE (POPMYIIBI
3aJlaun Hprorona. UaTepnionaunonHsiil moirmHoM beccens.
MHTEPHOJISLHUH.
Ilepas u BTOpas
MHTEPHOJISALUOHHBI
e (hopmyItbI

HrroTona.




Tema 9. Nutepnossamus JUISt HEPaBHOOTCTOSIINX Y3JIOB.
Wutepnionauvons | MHTepnionsuuonHelil nonuHoM Jlarpanxka. HaxoxaeHue KopHs ypaBHEHHS
19171 MOJIMHOM | METOJIOM OOpaTHOM MHTEPIIOJISIITIH.
Jlarpanxa
Tema 10. OTpicKkaHME MapaMEeTpOB AMOUPUYECKUX  (GOPMY]T  METOJIOM
Meron HaMMEHbIINX KBaapaToB. CyTh METO/1a HAUMEHBIINX KBAJPATOB
HAaWMEHBIIINX
KBaJIpaToB
Tema 11. WNurepnomanms  crutaiiHamu.  CXOAMMOCTh  MHTEPIIOISALMOHHOTO
Hurepnonsums nporecca. [Toctpoenne KyOHuecKoro cruiaifHa.
CIUIaliHaMu

Cooepircamenvnutii Mooy 4. «MeToAbl YMCJIEHHOT0 pemieHus JupdepeHnaTbHbIX

YPABHEHUID»
Tema 12 [Ipobnema  nuddepeHnupoBanms. Uucrnennoie hopmyITsl
Huddepenuuposa | auddepenurpoBanus. OcraToyHble WieHbl MpocTermmx Gopmyir. 3anaua
HUE U | YUCIEHHOTO MHTETPUPOBAHUSI. KBanparypubie bopMyIbI
WHTErpUPOBAHUE MpsIMOYTOJIbHUKOB, Tpaneuuit u Cumrcona. [lpaktuueckoe oleHUBaHME
GyHKIMA. norpemHocteid. [Ipuniun Pynre. KBaapartypueie dhopmynsr YeOblea u
l"aycca.

Tema 13 3agayua Komm pans ypaBHeHHs TiepBoro rmopsaka. Meroxa
OOBIKHOBEHHBIC nocJyenoBareabHoro npubmmxeHus. Merton Diinepa. Mertoast Pynre-
muddepennmanbl | KyTTel. MHoromaroBsle Metoasl Anmamca. Meron Mwmna. YwuciieHHOe

bI€ YPaBHEHUS.

pELIEHHE yPaBHEHUHN BBICHIMX MOPSAAKOB. UMCIEHHOE pEIIEHUE CUCTEM
ypaBHeHul. KpaeBbie 3amaun. CBeneHre KpaeBbix 3aiad K 3agadye Komwm.
MeTo1 KOHEUHBIX PAa3HOCTEMN

Tema 14 HavanpHble, rpaHu4YHbIE U HAaYaJIbHO-TPAHUYHBIC (CMEUIAHHBIE) 3aayu.
YpaBHeHust VYpaBHenue Jlannaca B KOHEYHBIX pa3HoOCTAX. Pemenue 3amaum upuxie
MaTeMaTH4eCcKon MeToaoM ceTok. Meton Monte-Kapno. MeTon ceTok U MeToJ MpPOTOHKH
usuku. I YPaBHEHUS TEIUIONPOBOAHOCTH. METOJ CETOK M METOJ MNPSIMBIX I

ypaBHEHMsI KOleOaHUH CTPYHBI.

Kypc muctmmmmasr «HACJIEHHBIE METObI» npemycmarpuBaer cieayrommue (GpopMbl
OpraHu3any y4eOHOTro TMpoliecca: JIEKIHH, Ja0opaTOpHbIe 3aHATHS, CaMOCTOATENbHas paboTa
CTyZleHTa.

Marepuan  u3maraeTcst ¢ HCHOJb30BAHUEM  OOBACHUTEIbHO-MUIIOCTPATUBHBIX,
IBPHUCTHUECKUX M HCCIEOBATEIILCKAX METONOB mpernofaBaHus. [Ipw mpoBeneHMH JEKIHMHA IS
00CyX/IeHUs] MaTepuasia IUPOKO HCHOJIb3YIOTCS MYJIbTUMEIUNHBIE MPE3eHTAlUH, aHUMalUH, a
TaKKe Pa3aTOYHBIC MAaTEPUAIIbI.

B yueGHOM mpomecce MIMPOKO TNPUMEHSIOTCS AKTUBHBIE W HHTEPaKTHBHbBIE (HOPMBI
NpoBeNeHUs 3aHATHH (pa300p KOHKPETHBIX CUTYAIMH, TUCKYCCHS, TOJIEMHKA), BHEAYIUTOPHAs
caMmocCTosiTeNIbHasE padoTa, OaUIbHO-PEHTHHIOBass CUCTEMa OLEHKH YCIIEBA€MOCTH, JIMYHOCTHO-
OpPHEHTUPOBAHHOE 00y4eHHE, MPOOIEMHOE 00yUIeHHE, OIIOUHO-MOTyIbHOE 00yUIEeHHE.

Hcnonb3oBaHue B y4eOHOM TMpolLiecCe€ HHTEPHET-PECYpCOB IO JAHHOMY KYpCY;
paccMOTpeHHe 3a/1a4, MaKCUMJIbHO TIPUOJIIKEHHBIX K KOHKPETHBIM HAy4YHO-HCCIIeI0BATEIbCKIM
CUTyallUsM, KOTOpbleé MCTOPUYECKH MPUXOAWIOCh pelarh JJisi IOCTPOEHUs Mojenen
COOTBETCTBYIOIINX KOCMUYECKUX OOBEKTOB, C 3JIEMEHTAMH JMCKYCCHH M MOJIEMHKON B TpoIiecce
MOUCKA MyTeH pereHus chopMyIUPOBAHHBIX MPOOIEM; TECThI U KOHTPOJIbHbIE Pa0OTHI.

CamocrosTenpHas paboTa CTYICHTOB IPEIyCMaTPUBACT BBHINIOJIHEHUE WHAWBHYaTbHBIX
3aJJaHUH, TOATOTOBKY K J1a0OpaTOpHBIM 3aHATHUSM, H3y4YeHHE Y4YeOHOW M MEeTOJMYECKOU
JUTEPATYPHI, COCTABICHHE KOHCIIEKTOB, aHHOTAI[MI CTaTeH, 3alluTa MPE3eHTAlNi U JOKJIAJOB,



U3y4YeHUE TPHUOOPOB W OOOPYIOBAaHHS, TPOBEIACHHE SKCIICPHUMEHTa, OOpPabOTKY MONyYEHHBIX
pe3yNbTaTOB, aHAIN3 MOJTYUYEHHBIX PE3yJIbTaTOB.



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

npogdeccuoHaIbLHOI0 npogdeccHoHAIBLHOI0
o0pa3zoBaHust
o0pa3oBaHusi o0pa3oBaHusi
Hazpanus B T.4. B T.Y. B T.4. B T.4.
CoJepiKaTeJbHBIX 5| 3 3 g S| 8 8 g
(V) ) 0 Q W0 ) A 2 0
MojyJieil M Tem 2 2| 5| 5 o g| E| 5 o 9 5| 5 o | 5| 5
) (% = = 2 o) 2 = & > °© 2 o =) > o 2 = >
o = Q) o, ) = = = Q S, ) = = = [5) al 3 = = ~ o 3 =
8 = 9 19) & = Q = ] o 2 = Q = o] o 2 = L = 1] 2 =
@ g ) = o = 2 = ) = 1) 2 K = ) & 1) = g = T 15 =
~ = < ) = > = < o) = = = | e} = [ = o) =
O = o s = 5] = o s = 5] = [« s = 5] = S =
d €| 2| 3 | €] 8 = s '§ 2| 3 | 8| 3
= = & = = = & E I [ E = [
o 9 ) o o ] ) ]
S| 'S ‘8 ‘S Sl 8 g | €
o 9 o o o [ o o
Tema 1.
Marematuyeckue wmojenun u | 7 1 3 3 5 5
YUCJIICHHBIC METObI
Tema 2. 0.2
[pubnmxennsile  umcna u | 7 1 3 3 7 5 05| 6
JNECUCTBUS HaJ HUMU.
Tema 3.
UucnenHoe eIIeHIe 0.2
P 7 |1 3] 03 7 05| 6
anredpandecKux u 5
TPaHCIEHICHTHBIX YPaBHCHUH.
Tema 4.
VYTouHEeHME KOPHS, CXOIUMOCTH | 7 1 3 3 71 0.5 05] 6
HUTEPAIIMOHHON NMPOLETYPHI.
Hmozo no 1
cooeprrcamenbHoMy MOOYII0 28 | 4 12 12 26| 1.0 15123




Cooeprcamenvhutit modyns 2. «CucreMbl ypaBHEHH D)

Kosn4yecTBO 4acoB

3aouHnas popma
Ha 0a3e cpeaHero Ha 0a3e BbICIIETO
Ounas popma Ha 0a3e 001Iero cpeaHero pei
npo¢ecCHOHATBHOI0 npogecCHOHATBHOI0
o0pa3zoBaHust
o0pa3oBaHusi o0pa3oBaHusi
Hazpanus B T.Y. B T.4. B T.H. B T.Y.
coaepKaTeJbHbIX 3 ‘E 3 § § § § §
(V) ) 0 Q W0 ) A 2 0
MOAyJ/IeH U TEM 2 g 5 3 2 2 5 s 2 2 8| =2 g 5 s
o = = = < o) = = =) > ) & = & > o = & >
5 = Q o, e B = Q a 3 = b = o a 3 = b ~ o 3 =
3 = O 15) £ = 154 = Q 5) e = g = 2] o 2 = o] = 2] 2 =
2 = =) = 13 M 2 = = = 13) =) 2 = = e 5 =) 2 = = 3 =)
= = < ) = > = < o) = = = < o) = [ = ) =
O = o = 5] = o = 5] = [« = 5] = =
= ¥ 3 2 s = 2 15 2 = = 2 g 2 = = 2 Z =
< S < S < S < S
d €| 2| 3 | €] 8 = s '§ 2| 3 | 8| 3
= = e [ = = = & = 5 £ = = & =
[} & =} o =) o S o)
S| 'S ‘g ‘S Sl 8 g | €
o IS o o o [ o o
Tema 5.
UucneHHoe penieHue CUCTeM
HHoe b 10 | 2 4 | 4 7105 05| 7
JUHEHHBIX  anreOpanvdecKux
YPaBHEHUM.
Tema 6.
10 | 2 4 4 81 0.5 05 8
HrepanmoHHbIE METOBL.
Tema 7.
UucnenHoe pemenue cuctem | 10 | 2 4 4 8105 05| 7
HEJIMHEWHBIX YPaBHECHUH
Hmozo no 2
cooeprcamenvHomy mooyaro | 30 | 6 12 | 12 23| 1.5 1.5 ] 22




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
Hazpanus B T.4. B T.4. B T.4. B T.4.
coep KaATEJIbLHBIX 5| 3 3 g S| 8 S| 8
(V) ) 0 Q W0 ) A 2 0
MOAYJIEH H TeEM g 2 § § 2 2 § § e g § § o § §
2 5 8 & = 4 2 = 5 g = B 2 S 2 5 = 2 S = S
(0] o o [} 9 o o [5) = Q ol o 5] = Q o
3 = O 15) £ = 154 = Q 5) e = g = 2] o 2 = o] = 2] 2 =
= =) = 13 M = = = 13) =) = = e 5 =) = = 3 =)
a Z = < 3 = a Z S < 3 = A Z = o 3 = A 2 = 3 =
O = o s = 5] = o s = 5] = [« s = 5] = S =
g €| 2| 3 & 8| 8| B &l § 2| = & 2| B
= = & I = = [ &= = 5 = & = [ &=
o g o) @] o o o) o
S | ¢ ‘2 ‘S gl g g | €
o 9 o Q. o o o o
Tema 8.
ITocranoBka 3a7a4u
uHTeprnossiu.  llepas u | 7 1 3 3 8| 0.5 051 7
BTOpas MHTEPIOJSIIUOHHBIC
dhopmyasr HeroToHa.
Tema 9.
WHTEepnOAMOHHbIA  ONUHOM | 6 1 2 3 8| 0.5 051 7
Jlarpanxa
Tema 10.
MeTo1 HAUMEHBIIUX KBAJAPATOB 6 1 2 3 8105 0.5 7
Tema 11.
WNHutepnossinus crnaitHaMu 6 1 2 3 8105 0.5 7
Hmozo no 3
CO0ePIHCAMENbHOMY MOOYIIO 26 4 10 12 32 2 2 28




Conep:kareabHblil MOOYJIb 4. «MeT0bI YHCJIEHHOTO pelieHus u¢depeHunaTbHbIX YPABHEHHID)

KoJsm4yecTBo 4acoB
3aouHnas popma
Ha 0a3e cpeaHero Ha 0a3e BBICLIET0
Ounas popma Ha 0a3e 001Iero cpeaHero
npo¢eccuoHaIbLHOT0 npogeccHOHATBHOTO
o0pa3zoBaHust
00pa3oBaHus o0pa3oBaHusi
HasBanus B T.4. B T.4. B T.4. B T.4.
coepKaTeIbHBIX MOTYJIei 2| 3 2 3 3| 8 g 3
o) E A E o) E o) E
nrem o 2| 5| § o 2| 5| B ol ¢ 5| B o 5| B
5 3 [ X s o) g g S a3 g g S o g
° S 5 = " = 2 = 5 = " = = s 5 = S = 2 = 5 " =
3] g g & S g 3o & 5 & S S g g 3 S ° S o] = 3 S S
Q = & g 9 o S 5 = Q 5 1< I = Q 5 5 =
A g 5 5 2 g =1 F 2 5 2 S R g 5 g 3 S A g = 2 g
o H [=9 = o = [ = O = g = ) = =
B o 2 =z = = > 15 = = = > g 2 = = > = =
g 8 S = s S 3 5 s g 3 5 s S S
=] ] = =¥ ) ] < = s 2 = =% ] <
= = 3 A = = [ &= = = = &= = = &
o & o @] o o =) )
g 8 S| § S| 8 S| 8
o = o =% o =% ) =)
Tema 12 0
Hudbdepenumuponanue nu| 8 2 2 4 9 5' 1 7
UHTETPUPOBaHKE (DYHKITHA.
Tema 13 OOBIKHOBEHHBIC 0
mddepeHnranbHbIe 8 2 2 4 9 5' 1 7
ypaBHECHMUSL.
Tema 14 0
YpaBHeHUs 8 2 2 4 9 5' 1 7
MaTeMaTUYeCcKON pU3UKU
Hmozo no 4 1.
cooeprrcamenbHoMy MO0y 24 6 6 12 27 5 3 21
Beezo uacos no g 1 50 40 | 48 108 | 6 8 | 94
MO0y




(nn. 6-10 seraromcesa Heobs3amenbHOU POPMOTL U HOCAM PEKOMEHOAMENbHBLIL Xapakmep)

6. Tembl ceMUHapCKux 3aHAMuLL.

7. Tembl npakmuueckux 3aHamuil.

8. Tembl 1a00paTOPHBIX 3aHATHIA.
1. TlpubnmxeHHBIE YUCIIa W JEHCTBUS HAJ HUMHU. Pacder MOJMHOMOB M WX TPOHU3BOIHBIX II0
ob6o6menHo cxeme ['opHepa

2. Meron utepauuii NpuOIMKEHHOTO BEIYUCIICHHSI 3HAYEHUI HJIEMEHTapHbIX (YHKINH

3. UucneHHoe pemieHHe anreOpandecKMX | TPAaHCICHICHTHBIX YypaBHeHUH. [ 'paduueckoe
peleHne ypaBHeHUH. MeTo/] MOJIOBUHHOTO JIeNIeHUs! (JJMXOTOMMUN)

4. YucneHHoe pelleHue anreOpanueckux U TPaHCLIEHIEHTHBIX YpaBHEHUH. MeToa Xxopa

5. UucneHHoe pelleHue anreOpaMyeckMX W TPaHCIEHICHTHBIX ypaBHeHHMH. Meron HeroToHa
(MeTon KacaTeIbHBIX)

6. UncneHHoe peleHre CUCTeM JIMHEeHHbIX anreOpandyeckux ypaBHeHuil Meton ["aycca

7. YncaeHHoe peleHre CUCTEM JIMHENHBIX allreOpandyeckux ypaBHeHU. MeTo1 MPOroHKH.

8. UucrneHHOe pelleHHe CUCTEM JIMHEWHBIX aireOpandeckux ypaBHeHMH Metox mnpocToi
utepanuu (meron Skoom)

9. UnciieHHOE pelIeHre CUCTEeM JIMHEWHBIX alreOpandecknx ypaBHeHU Meton 3eiiaens

10. YnucneHHoe pelieHue CUCTEM HEJIMHEHHBIX ypaBHEHUH. MeToJ mpocToi HMTepalnyu, METO]
Hsrotona

11. [lepBas unrepnonsaironnas popmyna Hetorona

12. Bropas unrepnonsinuonHas Gpopmyna HerotoHa

12. UnTepnonsuuoHHbIi noiauHoM Jlarpanxka

13. HaxoxxieHre KOpHS ypaBHEHUSI METOI0M 0OpaTHOM MHTEPHOIIALMH.

14. CyTb MeTO]a HAMMEHBIITNX KBAJIPaTOB

15. UaTepnonsmus crutaitHaMu

16. ®opmyna npsmoyroiabHuKoB, @opmyna Tpaneuuit @opmyna Cumincona

17. Boruncnenue onpeieeHHbIX HHTErpanoB MetoamMu Monre-Kapio

18. Yucnennoe muddepennmposanne. Meroas! pemenus 3agaun Komm. Meron Ditnepa —Korm
JUis perieHus AuddepeHnnanbHOro ypaBHeHHs IEPBOTo MOpsIKa

19. Metop Dilnepa ¢ nepecueToM

20. MeTox ps10B, He TPEOYIOIUN BBIYMCICHHUS TPOU3BOIHBIX IPABON YAaCTH ypaBHEHHUS

21. Metop Pynre-Kyrra

9. CamocrosiTesibHast padoTa.
1. IlpubnuxeHHsle yucna U AESUCTBUS HaJl HUMH. PacdyeT MOJMHOMOB M MX HPOM3BOJIHBIX I10
o0o6menHorr cxeme [opuepa. Meron wutepanmii NpUOTMHKEHHOTO BBIUKCICHUS 3HAUYCHUM
3JIEMEHTAPHBIX (QYHKIMH.
2. YucrneHHOe pelieHHe anreOpanyecKux W TPAHCUEHIEHTHBIX ypaBHeHu#. ['padudeckoe
pelieHne ypaBHEHMH. MeToa MONOBUMHHOIO JAeneHus (auxoromuu). Meron xopia. Meron
Hrerotona (Meton xacarenbHbix). KOMOMHUPOBaHHBIM METO/I.
3. UucneHHOE pelleHne CUCTEM JIMHEHHbIX anreOpanyeckux ypaBHeHU. TouHble MeTobl. MeTo
obpatHoit matpuibl. Meton Kpamepa. Meton ["aycca.
4. YucneHHOe pelIeHUWEe CHUCTeM JMHEHHBIX anreOpandyeckux ypaBHeHHH. IIpuGnmxeHHble
meTobl. MeTon npoctoit urepanuu (Meron Axobu). Merton 3eaens
5. UucieHHOE pelIeHHe CUCTEM HEIMHEWHBIX ypaBHEHHMH. MeToa NMpOoCTOM HMTEpaluy, METOJ
HeroTona
6. IlocraHoBka 3amaun uHTepnoiasauuu. Koneunsle pazHoctu. Ciydall paBHOOTCTOSIIHX Y3JIOB.
[lepBas u BTOpas HWHTepHoJsAUMOHHBIE (Qopmynbl HproToHa. WHTEPHONAIUMOHHBIA TOJIWHOM
beccens.
7. VHTepnonsauus i HEPABHOOTCTOSIIMX Y3/10B. MHTEpnoasnnoHHBIM NOJMHOM Jlarpanxa.
Haxoxx1eHune KopHsl ypaBHEHUSI METOI0M 0OpaTHOM MHTEPHOIALMH.



8. OTbICKaHHE TNapaMeTpPOB SMIIMPHUECKUX (OPMYJI METOJOM HaWMEHbIIMX KBaapaToB. CyThb
METOJIa HAMMEHBIINX KBaJApaTOB

9. IlpubmmwkeHHOE BBIYUCICHHE HHTETrpasioB. KBaapaTypHbie (GOpMyJbl ¢ PaBHOOTCTOSIIMMU
y3namu (dopmyna Tpaneuui, gpopmyna CuMIicOHa) U UX HOrpemHOCTH. [IpakTHueckas oleHKa
NOTPEIIHOCTY W BBIOOp IIara HHTETPUPOBaHUS. BpluuciieHHWEe OIpeneNeHHbIX WHTErpaioB
meTtogamu Monte-Kapio

10. Yucnennoe muddepennmposanue. Meroas! pemenus 3agaun Komm. Meron Ditnepa —Kormm
JUIs pelieHus qudQepeHnanbHOro ypaBHeHHs IepBoro nopsiika. Meros Diiiepa ¢ mepecyeToM.
MeTton psa10B, HE TpeOYIOIIMH BBIYMCIEHUS NPOU3BOAHBIX IPaBOM YacTW ypaBHEHUs. Meron
Pynre-Kytta

11. MeTozs! uncnenHoro peuieHus AudQepeHnnanbHbIX YpaBHEHUH B YaCTHBIX TIPOU3BOIHBIX

10.UnousudyanvHvle 3a0anusi. (He IPEyCMOTPEHO)

11. KoHTpoOJIbHBIE BONIPOCHI K IPOMEKYTOYHOM aTTeCTAllUH

1.  TIlorpemHocTh.  AOCONIOTHAas,  OTHOCHTENbHAs  MOTPEmHOCTh.  HTepBan
HeornpeaeneHHocTH. OneHka norpemHocti. @opMyIibl CyMMBI, IPOU3BEAECHUS U YaCTHOTO.

2. Tlorpemnocts. Ilpsimas u obpaTHast 3amaun Teopuu norperrHocteil. [lpubmmkxenHas
OLIEHKA MOTPEIIHOCTH.

3. Koneunble METOBI pelIeHUs] CUCTeM IUHEHHBIX ypaBHeHH. Meton ['aycca. Bwibop
[JIABHOTO 3JIEMEHTA.

4. KoHeuHble METOABl pEUICHUS CUCTEM JIMHEHHBIX ypaBHEHUW. Bpluucnenue
ornpeaenuTens u 00paTHON MaTpUIbL.

5. KoHneunble MeTO/IbI peLICHHs] CUCTEM JIMHEHHBIX ypaBHeHUN. OO0I1as XapakTeprucTUKa 1
CpPaBHEHHE METOJIOB.

6. tepainOHHbBIE METOBI PEILICHUS CUCTEM JIMHEUHBIX ypaBHEHUN. MeToabl UTepauuii u
3eiinenst. CX0AMMOCTh METO/1a UTEPALIU.

7. UTepanmoHHBbIE METOJbI PELUICHUSI CUCTEM JIMHEHMHBIX ypaBHEHUU. MeTos penakcaluu.
8. Meroabl penieHHs HENMHEHHBIX YypaBHeHMH. OTaeneHue M yTOUYHEHUE KopHed. Meton
OTJI€JICHUSI KOPHEH ypaBHEHMUS.

9. MeTopl pelieHus: HeIMHENHBIX YpaBHEHUI. MeTo1bl TUXOTOMHH U XOP/I.

10. UtepanmoHHble BBIYMCIECHHS. METObl pellieHUs] HETMHENWHBIX YpaBHEHUUA. MeTomabl
UTepalui 1 KacaTeJIbHbIX.

11. UrepanmonHsle BbIYMCHEHUS. MeTOABl pEIICHUs] HEIMHEWHBIX ypaBHEHUH. Meton
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. Wutepronsauus, SKCTpamoisius, anmnpokcumanus  ¢GyHkiuuil. [lpunoxenus
MHTEPIOJIALNN U annpokcuMauu. HTepnoisiiMoHHbIe MOJIMHOMBI. KaHOHMYECKN TOJTMHOM.

15. WnrepnonsumonHsle mnonauHoMbl. llommuom Jlarpamka. OleHka NOTpPEemIHOCTH
nonuHoma Jlarpanxa.

16. HWHrepnonsuuoHHbIE TOMMHOMBL. Paznenennsle pa3zHoctu. Ilonmmnom HeroTona.
HHurtepnionpoBaHue Bepe U Ha3al.

17. Tonunombl YeObimieBa U ero cBoiicTBa. [lomuHOM HaMITydIIero pPaBHOMEPHOTO
IpUOIMKEHUS.

18. Crinaiin untepnossnus. KyOondeckuii criaiiH.

19. Meroa HauMeHbIIMX KBaapaToB. Matpuia ['pamma.

20. Meronsl uuciaeHHoro auddepeHIUpoBaHUsS U HUHTETpUpOBaHMs. PazHOCTHBIE
(opMyITBI TS TPOU3BOIHBIX.

21. Meroasl YMCIEHHOTO WHTErpupoBaHua. OJHOKPATHBIA M MHOTOKPATHBIM METOBI.
MeTo/1bl IPAMOYTOJIBHUKOB, Tpaneuuiit 1 CUMIICoHa.

22. Meton PyHre npaktuyeckoil orieHkH norpemHoctu. ®opmyinsl PyHre.



23. Yucnennsle Metonwpl pemeHus 3agaun Komm. Meroasr Pynre-Kyrra. Ilopsimok
MOTPEIIHOCTH ¥ KOHTPOJIb I11ara.

24. Yucnennsle Metoabl pemieHus 3agaun Komm. OpHomiaroBele M MHOTOIIArOBBHIE
MeTobsl. Metoasl Agamca U MuiHa.

25. Metoapl penieHus KpaeBbix 3a1a4. MeTon cTpenbObl. AITPOKCUMAIMOHHBIE METO/IBI.

26. MeTonbl penieHus KpaeBbix 3a1a4. CeTouHbIM MeToA. MeTo1 MPOrOHKH.

27. Meronbl pemeHust audQepeHHANIBHBIX YpaBHEHU B YaCTHBIX IPOU3BOJIHBIX.
Cerounslii Meton. PasHocTHas anmpokcumarus. SIBHble M HesiBHble cxeMbl. [IlaGioH.
Y CTOMYNBOCTh U CXOAUMOCTE METOJA.

38. Pemenne nuddepeHMaNBHBIX ypaBHEHHH B YaCTHBIX MPOU3BOJHBLIX. PerieHne
ypaBHEHUS TEIJIONPOBOAHOCTU. Pa3HOCTHBIE CXeMBI

12.00pa3en 3x3aMeHALMOHHOI0 OnJieTa

3K3AMEHAIIMOHHBIN BUJIET Ne 1

1. MareMarudeckue MOJENN U YUCIEHHbBIE METOBI.
YucneHHble METOJIbI pelieHHsI OOBIYHBIX Au(depeHInanbHbpIX ypaBHeHU. Metoa Ditnepa
pemenus 3amaun Komm miist ogHoro audgepeHnnanbHoro ypaBHEHUsST IEPBOTO TTOPSIKA.
Hrepanmonnasi 00paboTka ¥ aBTOMaTUYeCKUi BBIOOp I1ara.

13.00pa3en TeCTOBOrO 3aJaHUA

1. Yem BbI3BaHA HEYCTPAHUMAS MOTPEIIHOCTH?

a) Tem, 4To MaTemMaTHuYecKass MOJICIb UCCIIEyeMOTO OObEKTa HUKOTJA HE YYHTHIBACT BCEX 0Oe€3
UCKJIIOYCHHS SIBJICHMI, BIUSIONIMX HAa COCTOSHHE OOBEKTa, U TeM, YTO BXOJAILIMNE B 3aady
3aJlaHHBIC MTapaMeTpsl (Yrcia Wi GYHKITUH ) U3MEPSIOTCS ¢ KaKOH-JIN00 OIMOKOM.

6) Tem, uro moOble apudmMeTHUYecKHe oIepary HaJl YUCIaMU MPOU3BOJATCS NPU HAJIUYUU
OTPAaHUYEHHOTO KOJIMYECTBA UCIOJIb3YEMBIX JIJISl 3alMCH YHCEIT Pa3psii0B MO3UIIMOHHON CHCTEMBI
UCUUCTICHHUSL.

B) Tem, uTo B pe3ysibTaTe MPUMEHEHHUS YUCICHHOTO METOAa MOTYT OBITh MOJIy4EHBI HE TOUHBIE, a
NpUOIIKEHHBIE 3HAUEHUS HWCKOMOW (YHKIMH, Jake €cClIM BCE MPEANUCAHHBIE METO/I0M
BBIYHCIICHUS IPOJIeJIaHbl A0COIIOTHO TOYHO.

2. Hexkoropwie Besauunnbl t=0,34 u k= 0,42 uzmepennl ¢ TouyHocThio a0 0,01. Haiitm
a0COJIIOTHYI0 U OTHOCUTEJIbHYIO NOTPENIHOCTH B onpeaejeHun Beanunnsl d = t-k = 0,1428.
a) A6comoTtHas norpemHocTh = 0,0075 , oTHOCHTENBHAs TTorpentHocTh = 0,053,

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

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

3. IlycTh @’ — TOUHOE, @ — NPUOJIMIKEHHOE 3HAUYEeHHEe HEKOTOpPoro yncia. Jlaiite onpeneinenue
OTHOCUTEJIbHOI NMOrPelHOCTH.

a) OTHOCHTEIHHOW TOTPEINTHOCTHIO TMPHUOMMKECHUS «a HA3bIBACTCS BEIMYMHA O, TaKas, YTO
|a - a*| <3d,.

6) OTHOCUTENHHOU MOrpeIIHOCTBIO HpI/I6J'II/I)KeHI/I$I a Ha3bIBACTCA BCIMYHHA Sa TakKasa, 4YTO

S, =+ (a- a"/a , (a#0).

B) OTHOCHUTEIHHOU MOTrPEUIHOCTHI0 MPUONMKEHUS a Ha3bIBae€TCS BEJIWYMHA O, =| (a- a")/a
(a#0).

4. OnpeneJuTh OTHOCHUTEJHLHYI0 MOrPEeNIHOCTH NPUOIMKEHHOTo 4ucaa b =2,3254 no ee
a0comoTHO morpemnocTn A, = 0,01, npexBapuTeIbHO OKPYIVIMB 4YHMCI0 b 10 BepHBIX
3HAKOB.

a) OtHocutenbHas norpemtHocts = 0,0078. 6) OTHocuTenbHas norpemHocts = 0,0043.

B) OTHOCUTENbHas norpemHocTs = 0,0143.

5. O6bem V =2,385 M’ u miotHocth p = 1400 kr/m’ o6pasua u3MepeHbl ¢ TOYHOCTHIO 10 1

2



am® u 1 kr/m® coorBercrBenno. HaiiTu aGCOJIIOTHYI0 M OTHOCHTEILHYIO NOTPEIIHOCTH B
omnpenejeHun Maccbl oopasua m = V-p = 3339 kr.

a) AOcommoTHas IorpemHocTh = 3,895, orHOcUTeNnbHas norpentHocTs = 0,0012.

0) AGcomroTHas morpentHocTh = 3,786, oTHOCHUTEnbHas norpentHocts = 0,001 1.

B) AOCONIOTHAs MOTPEMIHOCTb = 3,657, oTHOCUTENbHas norpemHocTs = 0,0010.

6. Janbl uncaa a=1,137 u b=1,073 ¢ adGconwTHbIMU norpemnocrsavmu A,~A,=0,011.
OueHMTH MOrpelIHOCTL UX PA3HOCTH € =a — b.

a) Ac=0,011. 0) A.=0,022. B) A.=0,001.

7. YUem 00ycCJIOBJI€HO TOSIBJIEHHE TOTPEIIHOCTH OKPYIVIEHUS] MPU YHCIEHHOM pelleHuHu
MOCTABJICHHOM 3axaun’?

a) Tem, 4yTO Maremarudeckass MOJENb HCCIEAYEMOIro OObEKTa HE MOXKET y4YuThIBaTh Bce 0€3
UCKJIIOUCHHUS SIBJICHUS, BIMSIONINE HA COCTOSIHHE 00BEKTa.

6) Tem, uro moOBIe apupMETHYECKHE ONepalii HaJ YUCIAMH TMPOU3BOASTCS MPU HAIWYUU
OTPAaHMYEHHOTO KOJIMYECTBA UCIOJIb3YEMBbIX JJISl 3alMCH YHCEN Pa3psA0B MO3UIIMOHHOM CUCTEMBbI
UCUHUCIICHUSL.

B) Tewm, 4To B pe3ynbTare MPUMEHEHHs] YHUCIEHHOTO METOAa MOTYT ObITh NOJTyYeHbl HE TOYHBIE, a
NpUOMMKEHHBIE 3HAYEHUS HMCKOMOW (YHKIMH, Jda)Xe eCld BCE TMPENNUCAHHBIE METOAOM
BBIUHCJICHUS MTPOJIETaHbl a0COIIOTHO TOYHO.

8. laiiTe onpenesieHue cruIaiH-(PYHKIUM.

a) IMomunom P, (x) ZZ f(x,»)H(x- x,)/ (x- x,»)H(x,-' X,)|, IpUHMMaIOIMHA B TOYKaxX X;
i=0 k=0 k#A

3HaueHus f(x;), Ha3bIBaeTCs CIUIalH-(QyHKIMEH, COOTBETCTBYIOIIEH NaHHOW QYHKIMHU f(X) U y31aM
xi(i=0,1,...,n).
0) CnnaiiH-QyHKIMEH m-TO TOpPsAKa, COOTBETCTBYIOIICH maHHOW GyHKIMH f(x) W y31am
x; (=0, 1,..., n), Ha3pIBaeTcss PyHKIH S(x), KOTOpasi: 1) sBISETCS MOJIMHOMOM -TO TIOPSAKA Ha
KOKJIOM YacTUYHOM OTpe3ke [x.i, x;] (i=1,2,...,n); 2) HenmpepblBHA BMECTE€ CO CBOUMH
NPOU3BOAHBIMU A0 (m—1)-ro mopsiaka B y3nam x; (i = 1, 2,..., n—1); 3) s(x;)) =f(x;)) =0, 1,..., n).
B) CruraifH-QyHKIMeH, COOTBETCTBYIOIICH maHHOW ¢yHKuuMu f(x) u y3nam x; (i =0, 1,..., n),
9(q-D 2y 44D n*D \n,

Ha3bpIBaeTCsl MOIMHOM BHna D, (X) =yo +qAyg T o

0,

rae ¢ =(x- xg)/h, h — mar pasHOCTHOI ceTkn, Ay, — KOHEUHbIe Pa3HOCTH k-TO MOPSIIKA.

9. CpopmyaupyiiTe NOCTAHOBKY 3a1a4¥ HHTEPNOJIHPOBAHUA (QYHKIIUH.

a) TpeOyeTcst BBIMMCINTG NPOU3BOAHbBIE OT (DYHKIMH, 3aJaHHBIX B TAOJUYHOM BUJE.

6) TpeOyercs HaiiTm 3Hauenue ¢yHkuuu f(x), x#x; (=0, 1,...,n), €clIu H3BECTHBI Y3JIb
uHTepnionupoBanus x; (i = 0, 1,...,n) u 3Hauenus pynkuuu f(x) B 3TUX y31ax.

B) TpeOyercs onpenenuTs JOMyCTUMYIO TOTPEIHOCTh APTYMEHTOB 10 JOITyCTUMON MOIPEIIHOCTH
(GYyHKIHH.

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

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

6) 3a Mepy KauyecTBa amnpokcuManuu (yHKUUHU f(x) NOTUHOMOM P,(X) B y3/ax X; IPUHUMAIOT

cymmy D, @(x;) G- Puaxd]?  rae ®(x) > 0 — 3apaHee BbIOpaHHas «BeCOBas» QYHKIIHS.

i=
B) 3a Mepy KayecTBa anmpoKcuManuu QyHKIUH f(x) moauHOMOM P,(x) B y31ax X; NIPUHUMAIOT
cymmy D, |/ (x)- B, (x)|.

i=

11. B yeMm 3akJ04aercsi 3a1a4a 00pPaTHOI0 MHTEPIOJIUPOBAHUSA ?

a) Ilyctp ¢ynkuus y = f(x) 3amana tabnuueii. Tpebyercs mo 3agaHHOMY 3HAYEHUIO (QYHKLIUHU Y
HaWTH COOTBETCTBYIOIIEE 3HAUCHHE apI'yMEHTa X.

0) Ilycte ¢ynkmus y = f(x) 3agana tabmuneil. TpeOyercs Haiitu QyHKIHMIO @(X), pacueTsl IO



KOTOPO#1 JINOO COBMATAIOT, IMOO B OMPEACTICHHOM CMBICIIE MPUOIMKAIOTCS K JAHHBIM 3HAYCHHUSAM
bynkumn f(x).
B) Ilycte ¢ynkmus y=f(x) 3amana tabmuneir. TpeOyercs MOCTPOUTH TOJWHOM BHIA

n n
P(x) =D | fFG)] [(x- %)/ (x- x)] [(x, - x,) |, npunmmarommii B Toukax x;, HasblBaeMBIX
i=0 k=0 k#

y3JaMH, 3Ha4YeHUs UHTeproaupyemon pynkuuu f(x;).

12. ITo nmporuo3y 1983 r. noobrya HegTn B 3anagnoii EBpone no/nkHa ObLIa COCTAaBHTH B
1980 r. — 2,6 mun. Gappeeii/cyT., B 1985 r. — 3,9 mun. 6appedeii/cyT. u B 1990 r. — 3,2 mJan.
OappeJteit/cyT. Mcnosib3ysi HHTEPNOJISIMMOHHBINA MOJMHOM Jlarpanaxka, paccuuTaTb JAHHBIA
nokasareJb Ha 1988 r.

a) 3,720 mmH. Gappeneii/cyT. 0) 3,894 muH. 6appeneit/cyT.

B) 3,643 muH. 3,894 MiH. Gappeneil/cyT.

13. Kak onpenensiercst 0CTaTOYHbIN YJIEH HHTEPNOJIHPOBaHus noJuHoMamu HeroTona?
h>(b- a) M. =m ”
rv- 4 =max

=< >4 M, , rne 2 T e |f &

[a, b], h = const — paccTosTHEE MEXKIY COCETHUMU y3iaamMu uHTepnosaiuu x; (i =0, 1,..., n).

(n+1)
6) R0 =L &)
(n+1)!
MIPOMEKYTKA, COJIEpKaIiero Bce y3ibl uHTepnoisuuu x; (i =0, 1,...,7) U TOYKy X, B KOTOpOI
HAXOAWTCS 3HAYEHUE CETOUYHOM PYHKIHH f{x).
, (i =0,n) , TII€ X; — y3JIbl UHTEPIOJSALUNH, X — TOYKA, B KOTOPO HAXOIMUTCS
3HaYEHHUE CETOYHON PyHKIHH f{x).
14. Kakyio ¢pyHKknmio Ha3pIBalOT aNIPOKCUMHUPpYOLIei?
a) IlycTe 111 KOHEUHOrO MHOXECTBAa 3HAUYEHHUI aprymeHTa Xo, Xi, ..., X, U3BECTHbI TaOJIUYHBIE
3HaueHust QyHKuud f(xo), fx1), ..., fix,). ANTpoKCUMUpPYIOIIEH (MPUOIMIKAIONICH) HA3BIBAIOT
GyHKIMIO @(x), pacdeThl MO KOTOpPOH JMOO COBMAAAIOT, JIMOO B OMNpPENETICHHOM CMBbICIE
NpUOTMKAIOTCS K TAHHBIM 3HAUYCHUSM (PYHKITHIA.
6) IlycTh /UI1 KOHEYHOrO MHOXKECTBA 3HAYEHMH apryMeHTa Xo, Xi, ..., X, U3BECTHbI TAOJIUYHBIE
3HaueHust QyHKuud f(xo), fx1), ..., fix,). ANOpokcuMUpyOIIeH (MPUOIIIKAIONICH) HA3BIBAIOT
byHKIHIO ¢@(X), TPOU3BOJHBIE OT KOTOPOI paBHBI MPOU3BOIHBIM (PYHKIIUHU f{X).

a) |R,

, & — HEeKOoTOpasi TOYKa 3a/laHHOTO IPOMEXKYTKa

(x- x)(x-x)...(x- x,), tae & ecTb HEKOTOpas TOYKA HAUMECHBIICTO

B) R, :max|x— X,

B) IlycTh A5 KOHEUHOTO MHOXECTBa 3HAUYEHUM apryMeHTa Xo, Xi, ..., X, U3BECTHBI TaOJIMUYHBIE
3HaueHus: QyHkumid f(xo), f(x1), ..., f(x,). Annpokcumupyroimei (mpudankaromie) Ha3bIBalOT
GyHKIMIO @(X), 3HaYEHHUsI KOTOPOM OTJIMYAIOTCS OT JaHHBIX 3HAUEHUH (QPYHKIUN HA MOCTOSHHYIO
BEJIMYNHY.

15. HazoBuTE JOCTOMHCTBA U HEOCTATKH HHTEPNOJALMOHHBIX (popmy.a Jlarpan:ka.

a) JlocTomHCTBO — MeToj Hambosee NPOCT B NOHMMAHWM W OPraHU3allld BBIYUCIUTEIHHOTO
npouecca. OCHOBHOM HEIOCTaTOK METOJla — MpU YBEJIWYEHUM YHMCIIA Y3JI0OB U COOTBETCTBEHHO
CTENEeH! UHTEPIOJALMOHHBIN MHOTOUJIeH Jlarpanxka TpeOyeTcst CTpPOUTh 3aHOBO.

6) J1oCTOMHCTBO — METOJl OTHOCHUTCSA K YHUCIy HTEPALMOHHBIX METOJOB M HMMEeT HauOOJBbUIYIO
TOYHOCTb HMHTEpHOAIUU. OCHOBHON HENOCTATOK METOJAa — MEJUIEHHAs CKOPOCTb CXOIHMMOCTH,
YTO NPUBOJUT K 3HAUUTEIHHBIM 3aTpaTaM MalIMHHOTO BPEMEHH.

B) JIoCTOMHCTBO — NCIOIb30BAHNE MHOTOUIEHOB HEBBICOKOTO MOPSAIKA U BCIEICTBHE ITOr0 Majioe
HaKOIUIEHUE MOTPEIIHOCTEN B mpoliecce BeluucieHni. OCHOBHON HEJOCTATOK METO/a — U3 YHcia
METO/I0B MHTEPIIOJIALUN HanboJiee CII0KEH B OpraHU3alliy BBIYMCIUTEIBHOTO Mpoliecca.

16. B yem cocTOMT CyHIHOCTH MeTO/1a HAUMEHBIINX KBaJApaToB?

a) Meroz cocTouT B cienyroueM. Becb 0Tpe30k MHTEPHONMPOBAaHUS Pa30MBAIOT HA YaCTUYHbBIE
OTPE3KH W Ha KaKJIOM M3 YaCTHYHBIX OTPE3KOB MPHOIMKEHHO 3aMEHSIOT HWHTEPIOIHPYEMYIO
(GyHKLIMIO f(x) MHOTOYJIEHOM HEBBICOKOW crenmeHd. [[yis Toro 4troObl HE BO3HUKAJIO pa3phIBOB
IPOU3BOJHON B MECTAaX COWIEHEHHUs, Ha KaXKJIOM YaCTUYHOM OTpEe3Ke CTENEeHb MOJIMHOMA Oepercs
«C 3amacom», a BO3HHUKAIOIIYI0 CBOOOIY B BBIOOpE KO3()PULIMEHTOB MOIMHOMOB HCIOJIB3YETCS



JUTSL COTIPSDKEHUS TIPOU3BOHBIX HA TPAHUIAX YYACTKOB.

0) MeToa COCTOUT B TOM, YTO CTPOMTCS MOJMHOM, CyMMa KBaJpaTOB OTKIIOHEHUH KOTOPOTO OT
TaOJIMYHBIX 3HAYCHUN MHTEPIONNPYyeMOr (YHKIUH ); = f(X;) MUHUMAIIbHA, T.€. 32 Mepy KadecTBa
anmpokcumanuu  GyHKuMM  fix) moamHOMOM P,(x) B y3max X; TNPUHUMAKOT CyMMY

n
2

Z w(x,) [ f(x)- P,(x) } , Te o(x) > 0 — 3apaHee BEIOpaHHAs «BECOBasH PYHKIIHS.

i3

B) CyIIHOCTh METO/Ia HAMMEHBIIMX KBaJIPaTOB COCTOUT B jeayromieM. CTPOUTCS TOJIMHOM BHIA
n n

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

y3J7aMH, 3HaYeHUs] HHTepHoaupyemMon GyHKuuu f(x;).
17. HanucaTp HMHTEPHOJSINMOHHBIA NojJuHOM Jlarpam:ka piasi gyHkuum f{(x), Koropas
npeacraBjieHa 4YeTbIpbMsa cBouMu 3Havyenusmu: f(0) =-0,5; £(0,1)=0; £(0,3)=0,2 u
A0,5)=1.
a) Py(x) le3+lx2-11x-£, 6) P (x) =£x2-£x+i,
3 7 11 12 7
B) P(x) :g)f - 30x% +—x- —.
3 12
18. HazoBuTe 00J1acTH NpUMEHEHHS] HHTEPNOJIHPOBAHUA (QYHKIIUIA.
a) K uHTepmonupoBanuio (yHKIMHA wyalle BCero HpuOeraroT, KOrja MPUXOJUTCS BBIYUCIATH
3Ha4eHUsl (PYHKIIUH B MMPOMEXKYTOYHBIX TOUKAX, TIPU ATOM JaHHAs (QyHKIUS 33aJaHa B TaOJIMIHOM
BUJIE U aHAIUTHUYECKOE BbIpaXKeHHE (DYHKIMM HEU3BECTHO. MHTeprnoimpoBaHue NPUMEHSIOT U B
cilydae, KOTJa aHaJTUTUISCKUIA BU (PYHKIIMH U3BECTEH, HO CIIOKEH U TpeOyeT 0OoJbIIoro oobeMa
BBIUUCIICHUH ISl OTIpEIeNIEHUs OT/AEIbHbBIX 3HAUEHUH (YHKIIUH.
0) K wunTepnonupoBaHuio (PYHKIMI dYalie BCETr0 MPHUOErarT, KOTIa MPUXOAUTCS BHIYHCIATH
OpOM3BOJHBIE  OT  (YHKUMH, 3aJaHHBIX TaONMYHO, WJIM KOIJa  HEMOCPEICTBEHHOE
muddepeHnrpoBanue (GpyHKIUH 3aTpyAHUTENBHO. MHTEpIONMMpoBaHie MPUMEHSIOT U B Clydae,
KOTJ]a HE0OXOAUMO BBIYHCIUTh MPOU3BOJHBIE OT (PYHKIMH, UMEIOIUX Pa3phiB 2-T0 PoOAaA.
B) K wmHTEepnonmpoBaHuio (GyHKIMH dYalie BCero NpUOEraroT, Korga TpeOyeTcsl OmpeaeiuTb
JIOMYCTUMYIO ~ TOTPEIIHOCTh ~ apryMEHTOB [0  JOMYyCTUMOW  TOTPEIIHOCTH  (PYHKIUH.
WNHTepnionupoBaHre NPUMEHSIOT M B clydyae, Korga HEOOXOIMMO BBIYMCIUTH IOIPEUIHOCTH
(YHKLMHU HECKOJIBKUX MEPEMEHHBIX MPH 33 JaHHBIX MOTPEIIHOCTAX apIyMEHTOB.
19. C kakoil TOYHOCTHI0O MOKHO BBIYUCJIUTH MO0 HMHTEPNOJSANHOHHON ¢opmyiie Jlarpanxa
In 100,5 mo u3BecTHbIM 3HaYeHusM In 100, In 101, In 102 u In 103.
a) 4,5-107; 6) 6,7-107; B) 2,3-107.
20. OnummuTe METOOMKY HAXOXICHHS KOpPHeHd ypaBHeHHMs f(x) = 0 meromoM 0o0paTHOro
HHTEPIOJMPOBAHMS.
a) Paccmorpum QyHkmoo y = f(x) 1 cocTaBuM TaONHIly ee 3Ha4eHMi, Onu3KuX K Hyto. [Ipu sTom
KOJIMYECTBO Y3JIOB BHIOMpPAEM B 3aBUCUMOCTH OT TpeOyeMoil TouHOCTH KOpHs. B kauecTBe Xo U X
OepeM Te coceaHue y3mbl, Uit KOTOpeIX f(%,) f(x) <0, u mpumenss meron oOpaTHOro
MHTEPIIOJIMPOBAHUS, OTHICKUBAEM 3HaUEHHE X, IPU KOTOpoM ) = 0.
6) Paccmorpum umHTepBan [a, b], Ha KOHIAX KOTOpOro (YyHKIHs f(x) MpUHUMAaeT HEHYyJEBBIC
3HAYEHHUS] TPOTHUBOIIOJIOKHOTO 3Haka. CTpOMM MTEpalMOHHYIO MpOLENYpPY, COCTOSIIYIO B
nepexojie OT TaKOro MHTEpBaja K HOBOMY HHTEpBally, COBNAJAIOIIEMY C OJHOM W3 MOJOBUH
NpeAbIAYIIEro U 00IagarIeMy TeM ke cBoiicTBoM. [Iporiecc 3akaHYnBaeTcs, KOTaa JyInHA BHOBb
NOJYYEHHOT0 MHTEpBaJla CTaHET MEHBIIIE 3aJaHHOW TOYHOCTH €, U B KaueCTBE KOPHS ypaBHEHHUs
IpUOIMKEHHO PUHUMAETCS CepeiiHa ATOr0 HHTEpBaja.
B) Ha BbIOpaHHOM HMHTEpBasie CTPOUTCS CHCTEMa PaBHOOTCTOSIIMX TOYeK Xi = Xotk-h (k=0, 1, 2,
...) IpU 10CTaTO4YHO MayioM wmare /4. [Ipumensst Mmeroa oOpaTHOrO MHTEPIIOJIMPOBAHUS, HAXOAUM
3Ha4YeHus1 (QYHKIMU Y =f(x) B BCEX TOUKaX X;. 3aTeM METOJOM IpOCTOro nepedopa BbIOMpaeM
HavMEHbIIIee 3HaUeHUe (PYHKINH .
21. B 4eM CcOCTOMT CYyTh METOA0B YMCJIEHHOT0 HHTerpUpoBanus QyHKumii?



a) CyTb COCTOMT B 3aM€HE MOJABIHTErpanbHOW (GyHKIMU f(x) BCroMoraTenbHOW, WHTETpai OT
KOTOPOM JIETKO BBIUUCIISIETCS B AJIEMEHTAPHBIX (PYHKIIHAX.

6) CyThb COCTOMUT B CIEIYIOLIEM: MPHU 3aJlaHHOM 4YHUCJIE HWHTEPBAIOB pPa30MEHUS CIEeAyeT
PacCTONIOXKUTh UX KOHIIBI TaK, YTOOBI MOTYYUTh HAUBBICIIYIO TOYHOCTh HHTETPHUPOBAHUSI.

B) CyTh COCTOUT B TOM, YTO M3 MOABIHTErpaIbHON (pyHKIMH f(X) BELACISIOT HEKOTOPYIO (DYHKIIHIO
g(x), UMEIoUIy0 Te ke OCOOEHHOCTH, 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. Onumure MeTOAMKY BbIYHUCJICHUS ONpedeJIeHHOr0 UHTerpajia mo dopmyaam
NPSIMOYT0JIbHUKOB.

a) OTpe3ok UHTErpuUpoBaHus [a, b] pazduBaeTcs Ha n paBHBIX MHTEPBAIOB. B mpegenax Kakaoro
UHTEpBaNa  [X;, Xj1] TOABIHTETpajbHAsA (QYHKIUS f(X) 3aMEHSETCS HMHTEPIOJIIUOHHBIM
MHoOrouwieHoM Jlarpanxa mepBoil CTENEeHH € y3IaMU X; U X1, YTO COOTBETCTBYET 3aMeHEe KPUBOU
Ha cekymyto. WMuTterpan no [a, b] BeUMCIsSETCS KaKk CyMMa HHTETPAJOB IO BCEM YaCTHYHBIM
OTpE3KaM.

1 n
6) B xBagpaTypHbIX (opmyrnax ff (t)dt =Z ¢, f(,+¥ xosppuuneHTs! ¢; U aOCLUCCH f;
-1 i=

noJ0uparTcs Tak, YToObl (OpMYJbl OBUIM TOYHBI JIJIsi MHOTOYJICHOB HAUBBICHIEH BO3MOXKHON
crenenn N. Ilpm n y3max TOYHO HMHTErPUPYIOTCS BCE MHOrOWIEHbl creneHu N <2n—1.
KoadduumeHTs! ¢; n abCIycces ¢; HaX0IATCs U3 CUCTEMBI 271-1 HEIMHEHHBIX ypaBHEHUH.

B) OTpe3ok uHTerpupoBanus [a, b] pa30dUBarOT Ha YaCTHUHBIE OTPE3KH [X;, X;+1] paBHOM MuHbI. Ha
KaXJIOM OTpPE3Ke [X;, X;+1] MOABIHTErpajabHas GYHKLUS f(x) 3aMEHsIeTCs Ha MOCTOSIHHYIO BEJTMUUHY
fxi1n) (ubo f(x;), 1160 f(xi+1)) ¥ uHTErpan mo [a, b] BHIUKCIAETCS KaK CyMMa HHTETPAJIOB IO
BCEM YaCTUYHBIM OTPE3KAM.

5
X o
23. BbruucanTh nNpud/IH:KeHHOe 3HaYeHue HHTerpajia '— no ¢opmyJie Tpaneuuii npu
x
1

n=4.
a) 3HaueHue uHTerpana = 1,628. 0) 3navuenue uHTerpana = 1,683.
B) 3HaueHue nHTerpana = 1,647.
24. OnpenesuTrh BeJMYMHY IIara /i mo OUEHKEe OCTATOYHOI0 4JjieHAa IJsi BbIYMCJIEHUS
1
d

HHTerpaja fl—z 1o (opmyJie Tpanenuii ¢ TOYHOCTHIO 10 1072,
0

X
+ x
a) h = 1,49. 6) h =0,79. B) 1 = 0,96.
25. HazoBure o0J1acTi NpuMeHeHUs1 (POPMYJ1 YMCJICHHOT0 HHTEIPHPOBAHMS.
a) K umcneHHOMY WHTETPHpPOBAHHMIO Yallle BCEro MpHOEraroT, KOrJa MPUXOTUTCS BBIYUCIATH
MHTETpasibl OT (QYHKIMM, 3aJJaHHBIX TaOJIMYHO, WM KOI/Ia HEMOCPEICTBEHHOE MHTErPUPOBAHUE
(GYHKIMH 3aTPyTHUTENBHO.
6) K uucieHHOMY HHTErpupOBaHHIO Yalle BCETo MPHUOEraroT, KOrja MPUXOTUTCS BBIYUCIATH
3HaYeHUS (PYHKIHUU B MMPOMEKYTOYHBIX TOYKAX, MPU 3TOM JaHHAS (QYHKIUS 3a/1aHa B TAOIUIHOM
BUJIE U aHATUTUYECKOE BbIpaskeHHe QYHKIIMH HEU3BECTHO.
B) K uucieHHOMY HHTErpHpOBaHMIO Yalle BCEro NpHOerawT, Korjga TpeOyeTcs OIpelesuTh
JOTTYCTUMYIO MOTPEIIHOCTh APIYMEHTOB I10 JI0IYCTUMOM MOTPEIIHOCTH (PYHKIIHH.
26. HazoBute pocromHcTtBa Meroaa [aycca (Meroma HauBbICIIeH ajredpamveckoi
TOYHOCTH) BbIYHCJIEHHS ONpe/leJIeHHOr0 MHTerpaJia.
a) Meron ['aycca B psiay Ipyrux METOJOB YHCIEHHOTO HHTETPHUpPOBAaHUS Haubojiee MPOCT B
MMOHMMAHUU M OpTaHU3alMi BBIYMCIUTENBHOTO Mpouecca. [Ipu 3ToM ecThb Jierko ompezensemMas
OLIEHKA MOTPEIIHOCTH.
0) B merone ["aycca oTpe3ok WHTErpUpPOBAHUS PA30MBACTCSA HA # PABHBIX MHTEPBAJIOB B OTIUYHE
OT JPYrMX KBaJpaTypHbIX (OpMYyJ, B KOTOPBIX aOCHMCCHI X; TOAOUPAIOTCS MCXOAS U3
CO000paXeHH TOYHOCTH U, BOOOIIIE TOBOPSI, ABIISIOTCA UPPALMOHATIBHBIMU YHCIIAMHU.
B) /[lna ¢yHKuMH BBICOKOW TJIAJKOCTH MpPU OJUHAKOBOM 4YHCHe Yy31I0B Mertox [aycca maer
3HAYUTENIHO 00Jiee TOUHbIE Pe3yJIbTaThl, YEM JIPYTHe METOAbl YUCIEHHOT0 HHTerpupoBanus. [Ipu



9TOM ISl TIONYYeHHsI OJAHOM M TOH ke TouHOoCTH 1o (opmyne ['aycca HE0OXOAUMO BBITOTHHUTH
MEHBIIIE OIepaLUil.

27. Bbi6op mara MHTErpMpoBaHHWs /sl o0ecleYeHHMs 3a/IaHHOM TOYHOCTH BbIYHCJIEHUS
HHTErpajia ¢ IOMoOILIbI0 MEeTO/1a ABOITHOIO Nepecyera.

a) OOmas MOrpemHoCTs BBIYMCICHUS WHTETpaja paccMaTpUBACTCAd KaK CyMMa MOTPEHIHOCTH
yCEUeHUs € U TIOTIPEIIHOCTU OKPYIJIeHHA €,. Tak Kak ¢ yMEHBbLIEHHWEM Iara pacdera /
HOTPEIIHOCTD € YOBIBACT, a €, BO3PACTAET, TO CYIIECTBYET ONTUMAIBHBINA IIar /1, onpenensieMblii
TaKUM 00pa3oM, 4TOOBI € COCTABJIsIa IPUMEPHO MOJIOBUHY €p.

0) Beraucnstor uaTerpan / mo BHIOpAaHHOH KBaJpaTypHOU GopMyIie JBaKIpl: CHaYaia HHTErpa /,
C HEKOTOpBIM IIaroM A, 3aTeM HUHTerpan I, ¢ maroM Ah/2, a 3ateM cpaBHMBalOT ux. Ecin
OKaXXeTCs, 4TO |Ih —Iin | <, T € — JAOIMYCTUMAs MOrPEMIHOCTh, TO NoJyiaratT [ = I;,. Ecin xe
| Iy — I | > €, TO pacyeT MOBTOPAIOT C 1Iarom A/4 u t.1.

B) Ilycts TpeOyercs BbIUMCINTL wHHTerpan [ ¢ TouHOcThiO €. Mcmomb3ys dopmyy
COOTBETCTBYIOLLIETO OCTATOYHOro ujeHa W, BbIOMparOT Iar 4 TakuM, YTOOBI BBIIOJHSIIOCH
HEPABEHCTBO |‘II | <¢/2. 3arem BBUUCISIOT [/ TO BBEIOpaHHOW KBajapaTypHOU (opmyrne c
NOJly4YeHHBIM 1aroM. IIpu 3TOM BBIYMCIIEHUS ClEIyeT NMPOU3BOAUTH C TAaKUM YHCIOM 3HAKOB,
YTOOBI MMOTPEITHOCTh OKPYTJICHUS HE TIpeBhIIIaa &/2.

28. IlpoBeante cpaBHeHHMe (POPMYJ YHMCICHHOIO HHTErPHUPOBAHHMA 10 TOYHOCTH Ha
OCHOBAHMH OCTATOYHBIX WIEHOB Gopmy.I.

a) dopMmysna NpsIMOYTroJIbHUKOB 00ECIIEUUBAET BBICOKYIO TOUHOCTh IIPU HEOOIBIIOM YHCIIE Y3II0B,
yeM ¢opmyisl CHMIICOHA M Tparenuui, a nmocieanue — 0ojee TOYHbIE Pe3yIbTaThl, 4eM (opmyia
['aycca. OnHako 11t pyHKIMHU Majlol INIaAKOCTH, UMEIOLIMX JIMIIb 1-10 MU 2-10 IPOU3BOJHYIO, a
TaKke Uil QYHKIUI C pa3pblBaMU MPOU3BOJHBIX MPOCTHIE (opMyisl uHTerpupoBanus (I"aycca,
Tpanerui ¥ CHMIICOHAa) MOTYT JaBaTh IPUMEPHO Ty € TOYHOCTh, 4TO M (opmyna
IPSIMOYTOJIBHUKOB.

6) [ns QyHKUIMI MMEIOLIMX HeTpepbIBHbIE NMPOU3BOAHBIE JOCTATOYHO BBICOKOIO MOpSIKA MpU
OJIMHAKOBOM 4HMcIIe y370B (opmyna ['aycca maer 3HaumTeNnbHO OoOJiee TOUHBIE PE3yJIbTaThl, YeM
¢opmyna CumriicoHa, a TociIeAHsss — Oojee TOYHBIE pE3ydbTaThl, 4YeM (HOPMYJIbI
IIPSIMOYTOJIBHUKOB M Tpaneuui. IIpm 3TOM U1 mOJydeHUs OJHOM M TOM K€ TOYHOCTH IIO
dopmyne ['aycca HEOOX0IMMO BBIIOJIHUTH MEHbIIIE Onepanui, yem 1o ¢popmyie CuMICcoHa, a 1o
HOCJIeTHEH — MEHBIIIe, YeM 10 (OpMYJIe TPaneIHid.

B) AHanu3 (QOpMyJl UYHCIEHHOIO MHTETPUPOBAHUS IOKAa3bIBAET, 4TO I (PYHKIHMH BBICOKOU
TJIQJKOCTH KBaJpaTypHas (GopMmyia Tparenuil sBisercss Haubojiee TOYHOH MO CPaBHEHHUIO C
dopmynamu 'aycca u Cumncona). OnHako /Ui GYHKUUH ¢ pa3pblBaMu MPOU3BOJHBIX Hauboee
TOYHOW sIBJIIETCS OoJiee clokHast (hopMyJia PSIMOYTOJIBHUKOB.

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

OCTATOYHBIN YJIEH.

a)I=67/38, | R| <0,053; 6) =101/60, | R| <0,67;

B) [=65/30, [R| <0,94.

30. Oranume metoaa I'aycca ¢ BbIOOPOM IJIaBHOTO (Beayluero) 3jaemMeHTa ot meroaa I'aycca
pelIeHusl CUCTeMbI JIMHEHHBIX aJredpanyecKux ypaBHeHH .

a) OTmyre B TOM, YTO HAa OYEPEJHOM IlAre peanusaluu MeToja l'aycca HCkirodaercs He
clenyrollee Mo HOMEPY HEU3BECTHOE, a TO HEU3BECTHOE, KOA(M(GUIMEHT IPU KOTOPOM SBIISIETCS
HanOOJBIINM 0 MOAYM0. TakuM 00pa3oM, B KayecTBE BEIYIIEro 3JEMEHTa 3/]1eCh BhIOMpaeTcs
TJIABHBIN, T.€. HAUOOJBIITNI TI0 MOTYJIIO SJIEMEHT.

6) Oruyre B TOM, YTO Ha OYEPETHOM k-OM Iare peaiusaluud MeToja laycca MckiItoyaercs

k-1 v
JJIEMCHT al(ck ), Ha3bIBAEMBIM TVIABHBIM JJIEMEHTOM Ha A-M IIare MCKIIOYEHHSI. TeM caMbIM

CUCTEMa JIMHEHHBIX anreOpanyecKux ypaBHEeHHUH MPUBOJUTCS K TPEYTOIbHOMY BHUY.
B) OTnuMuyme B TOM, YTO Ha OYEpPEJHOM IIare peanusanuu Meroaa ['aycca uckirodaercss He
clenyrollee Mo HOMEPY HEU3BECTHOE, a TO HEU3BECTHOE, KOG UIMEHT IPU KOTOPOM SBIISIETCS



HAaUMCHBIIUM IO MOJIYJII0. TakuM 00pa3oM, B Ka4ecTBE BEAYIIETO JIEMEHTA 37eCh BBIOMpAETCs
TJIaBHBIH, T.€. HAUMEHBIIHNH 110 MOYJIIO SJIEMEHT.

31. B 4yem npeumymecTBO MerToaa 3elijgenasi AJs1 PpellleHUs] CHCTeMbl JHHEHHBIX
ajiredpanyecKux ypaBHeHHM i mepex MeTOI0M NPOCTOi uTepaunu?

a) JlaeT OOJBIION BBIMTPHIIT B TOYHOCTH, TaK Kak, BO-TIEPBBIX, METOJ 3€iieNsi CYHIECTBEHHO
YMEHBIIIAET YHUCIO YMHOXEHHM U JeJIeHWH, BO-BTOPBIX, IO3BOJISET HAKAIUIUBATh CyMMY
MpOU3BEJICHUHN 0€3 3aiCH MTPOMEKYTOUHBIX PE3YJIHTATOB.

06) Merox 3eiigenst SBISIOTCS aOCONIOTHO CXOISIIMMCA, T.€. JUIS HEro HET HeoOXOTUMOCTH
BBOJUTHb JOCTATOYHBIC YCJIOBUA CXOAUMOCTH B OTIIMYHUEC OT METOJa HpOCTOfI HUTCpalru.

B) OOBIUHO JaHHBIA METOJ JaeT JIYYIIyI CXOJWMOCTb, YeM METOJ MpocToil urepauuu. Kpome
TOTO, METOJ 3eUIeNIsT MOXKET OKa3aThCs OoJiee yIOOHBIM TPH MPOTPAMMHPOBAHUM, TaK KaK TIpH

k+1 k k k
BBIYUCIICHUU x,( b HET HCO6XOI[I/IMOCTI/I XPaHUTb 3HAYCHUA X]( ) , xé 2 g eees x[(- 1) .

32. Jlig pelieHusi CHCTEM JIMHEHHBIX aJire0panyecKux ypaBHeHHH KaKOro Buaa pa3padoraH
MeTOo/J NPOroHKH?

a) Metoa nporoHku pa3paboTaH il peIIeHUs] CUCTEM JIMHEHHBIX anreOpanyeckux ypaBHEHUH ¢
pa3peXeHHON (JuIIb Majas JA0Jds DJEMEHTOB MATpHUIbl OTJIMYHA OT HyJs) MaTpulen
KO3 HUITUEHTOB.

06) Metoa nporoHku pazpaboTaH yisl pEHICHUS] CUCTEM JIMHEWHBIX anreOpandecKux YpaBHEHHH ¢
TpexuaroHaJbHON MaTpHuen k03(puIueHTos.

B) Meroa nporoHku pa3paboTaH AJi PEeLICHHUs] CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHUH C
arnepuoMyecKoi MaTpuLie KO3 PHUIHEHTOB.

33. Onummnre Meton ["aycca pemenusi cucreMbl JIMHEHHBIX a/Ire0panvecKux ypaBHeHHU.

a) B ocHOBe naHHOrO MeToJa JIEXKHUT HJes IOCIeI0BaTEIbHOIO HCKIIOYEHUS HEU3BECTHBIX.
Pemenne cuctembl pacmagaeTcss Ha JABa dTama: 1) mpsAMOM XOJ, KOTJa MCXOJHAs CHCTEMa
HPUBOJUTCS K TPEYTOJILHOMY BUAY; 2) MOJyuyeHHbIE KO3()PULIMEHTHI IPU HEU3BECTHBIX U MpaBble
yacTU ypaBHEHUH XpaHsTcs B naMatu OBM u ucnonb3yroTcsl Mpu OCYIIECTBIEHUH OOpPaTHOIO
X0J1a, KOTOPBIH 3aKIH0YAETCS B HAX0XKJAECHUN HEU3BECTHBIX U3 CUCTEMBI TPEYTOJIBHOTO BUAA.

0) 3agaHHas cucTeMa JIMHEHHBIX ypaBHEHUM KakuM-IMOO o00pa3oM MNpUBOAUTCA K
OKBUBAJIEHTHOMY BuAy. Mcxons W3 IPOM3BOJIBHOIO  HAYajdbHOIO  BEKTOPA, CTPOUTCS
UTEepallMOHHbIN Tporecc. [Ipy BBIOJHEHUU TOCTATOYHBIX YCIOBUM CXOAMMOCTH, IOJIy4aeTcs
HOCJIEI0BATEILHOCTh BEKTOPOB, HEOIPAaHUYHO MPUOIMKAIOLIUXCS K TOYHOMY PELICHUIO.

B) Ecniu matpuna xo3¢dduuneHToB 4 HEBBIPOXKACHHAS (ONPENEINUTENb ITOW MAaTPHUIbl HE PaBEH
HYJI0), TO UCXOJIHasi CUCTeMa MMEeT E€IUHCTBEHHOE pellleHHe. 3HaueHHs] HEM3BECTHBIX MOTYT
det 4,

det 4
COOTBETCTBEHHO, Marpuua A; obpasyercs u3 MaTpulbl 4 IyTeM 3aMeHbl ee i-ro CToidIa
CTOJIOIIOM CBOOOIHBIX YIEHOB.

34. IloueMy MeTOA NPOCTOl HMTEPANMH pPeLIeHWs CHCTeM JIMHEHHBIX aJredpamyecKux
YPaBHEHHUIl HA3bIBAETCS CAMOMCIPABJISIOIIUMCS?

a) [ToToMy 4TO JIJIs1 JTaHHOTO METO/A BBOJATCS IOCTATOYHBIE YCIOBHSI CXOUMOCTH.

6) Ilotomy duro otraenpHas owmMOKa, IOMYyIIEHHAs IPU BBIYUCICHUSAX, HE OTpa)kaeTcss Ha
KOHEYHOM pe3yJbTaTe, T.K. OIUO0YHOE MPHOIIKEHHE pacCMaTpUBAETCs KaK HOBBIM HayaJIbHBIN
BEKTOD.

B) IloToMy uTO npM UCHOIB30BAaHMM JAHHOIO METOJA CTPOUTCS OTAENbHAs IHpPOLEnypa,
UCTIpaBJIAOLIAst JIIOObIE OMINOKY, JOMYIIECHHbIE IIPU pacyeTax.

35. KakoBbI HEJOCTATKH pelleHHs1 CUCTeMbI YpaBHeHHUil mo npasuiay Kpamepa?

a) JlaHHoe mpaBWIO pa3padOTaHO M MNPUMEHHMO JIMIIb JJs PELIEHUs CUCTEM JIMHEHHBIX
anreOpandecKnx YpaBHEHUH C TpeXIMaroHajabHON MaTpuuei Ko3hduimueHTos.

OBITH TMOJy4YeHBI TO (GopMymam X, = , det 4; m det A - ompenenutenu matpun A; u A

0) Peanuzamus gaHHOro MeToja B BHJE BBIUMCIUTEIBHOW MpOLEAYphl TPeOyeT BBIMOJIHEHUS
3HAYUTEIBHOTO KOJIUYECTBA apU(pMETUYECKHX OIlepaluii M COOTBETCTBEHHO OOJBIIMX 3aTpar
MaIIMHHOTO BpeMeHUu. KpoMe Toro, oH 04eHb YyBCTBUTEJIEH K OLIMOKAM OKPYTJICHHUS.

B) JlaHHBII METOJ JAaeT MEHEE TOYHBbIE PEe3yJbTAaTbl, YEM JPYIME€ METOABl PEIIECHUS CUCTEM



JUHEWHBIX anreOpamdeckux ypaBHeHMH. Ilpu 53ToM TpeOyeTcst BBINOJHEHHE KECTKHX
JIOCTaTOYHBIX YCIOBUM CXOJUMOCTH.

36. Onumute ™meron SxoOm (mpocToli wWTepanMu) pelleHHs] CUCTeMbl JIMHEHHBIX
ajireOpanyecKux ypaBHeHH .

a) HMcxomHas cucteMa JMHEWHBIX anreOpanyecKMX YpaBHEHHMH 3alMChIBA€TCS B BHJIE,
pa3pelIeHHOM OTHOCHUTEIBHO HEU3BECTHBIX; IPU 3TOM HEU3BECTHBIE MOSIBJIAIOTCS U B IIPABOU
yacTu. Mcxond U3 NMpOM3BOJIBHOTO HAuyadbHOI'O BEKTOpPA, CTPOMTCS WTEpaLlMOHHAsl MpoLeaypa.
[Ipy BBINOJIHEHWM JOCTATOYHBIX YCIOBUM CXOJUMOCTH, IIOJY4YaeTCsl IOCIEA0BATEIbHOCTh
BEKTOPOB, HEOPTaHMYHO MPHOIIKAIOMINXCS K TOYHOMY pelIeHHI0. To4HOe pelieHue CHCTEMBI
NOJIy4aeTcsl JUIIb B pe3ysbTaTe OECKOHEYHOI0 MTEPALMOHHOTO Mpolecca M BCAKUM BEKTOP U3
MOJTyYE€HHOM OCIJIEJOBATEIbHOCTH SIBIISETCS PUOJINKEHHBIM PELLICHUEM.

0) Haxonsarcs onpenenurenu matpuil A; (det A; ) u A (det A), rne A — maTpuna Ko3hHUIMEHTOB
CHCTEMBI TMHEWHBIX anreOpandecKux ypaBHEHHIA, MaTpula A; o0paszyercs u3 A myTeM 3aMeHBI ee
i-ro cronbua cToi01oM cBoOOAHBIX WieHOB. Eciu onpenenutens MaTpuiibl Ko3gduuneHToB 4 He
paBeH HyJIIO, TO MCXOJHAas CHCTEMa MMEET €IMHCTBEHHOE pPELICHHE M 3HAUYEHUs HEHU3BECTHBIX
onpenensoTcs no popmysiam x; =det® 4, - det® 4.

B) Merton Slkobu pa3paboTaH A pelIeHUs CUCTEM JIMHEHHBIX ajareOpanyecKux ypaBHEHHH ¢
TpeXIMaroHaAIbHOW Matpuiiei koddduimenton. Vcxonnas cucrema n ypaBHEHHH TPUBOJIUTCS K
Bugy X, =, +fB,x,,,, ((i=12,...,n-1), Yucna «; u fi;, Ha3bIBacMblc POTOHOYHBIMU
KO3 UIMEHTaMH, MOCJIEA0BATENbHO HAXOAATCsl B mOpsMoM xoxae. [lpu ocyuecTBieHun
00paTHOrO XOJa OMpemessieTCss X,, a 3aTeM BBIUHMCISAIOTCS 3HaueHus X; (I =n-1,...,1),
TIOCJIEI0BATENIFHO IPHUMEHSISI PEKYPPEHTHbBIE GOpMYIBI X; =, + [5,X,,; .

37. OnunTe 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 NPOTHUBOIOJIOXKHOIO 3HAKa.
WrepaunonHas mpouenypa COCTOMT B HEPEXOJE€ OT TAKOIO MHTEpBaja K HOBOMY HHTEpBAIy,
COBNAJAIONIEMY C OJHOHW M3 MOJOBHMH MpPEIbIIyLIEro M 00JalalolieMy TEM e CBOWCTBOM.
[Ipouecc 3axkaHuMBaeTcs, KOrja AJMHA BHOBb IOJIYYEHHOIO MHTEpBaJIa CTAHET MEHBIIE 3aJaHHOU
TOYHOCTH €, U B KQUECTBE HEIMHEHHOT0 KOPHsI YPAaBHEHUS NPUOIM)KEHHO IPUHUMAETCS CepeHa
3TOr0 UHTEpBaJa.

6) CornacHO JaHHOMY METOAY OOIIasi MOTPEIIHOCTh BBIYMCICHUS MHTErpajia paccMaTpUBAETCS
KaK CyMMa IOTPEIIHOCTH YCEUCHHS € U TMOTPEIIHOCTH OKPYTJICHHS €p. TaK Kak ¢ yMEHbIICHHEM
niara pacuera /i MOoTpelHoOCTb € YOBIBAaeT, a €, BO3PACTAaeT, TO CYIIECTBYET ONTUMAIbHBIN 1Iar A,
OTIpeIeNIIeMBIN TAKUM 00pa3oM, 4TOOBI € COCTABIISIIA IPUMEPHO TOJIOBUHY €p.

B) CTpouTcs cucreMa paBHOOTCTOSALIUX TOuYeK X; = Xxot+i-h (=0, 1, 2,...) Ipu JOCTaTOYHO MaJOM
miare A, [lpubnukeHHble 3HaueHUs )(X;), SBISIONIMECS pereHueM AuddepeHInaTbHOro
ypaBHEHHUS V' = (X, y), BBIUMCIIAIOTCS MOCIET0BATENLHO 10 GopMyaM Vin = y; + h-f{xi, ).

38. CkoabKO He00X0AMMO MpojAeIaTh HTepanuii, 4YTOObBI METOJO0M [eJIeHHsI OTpe3Ka
NOI0JIAM PellMTh HeJUHeliHoe ypaBHeHne ¥ =x’ - 0,55 ¢ ToyHocTbI0 £ =0,05 Ha oTpeske
[0,55 0,9].

a) [orpeOyercs 5 urepauuii, KopeHb ypaBuenus = 0,74.

0) I[Torpedyercs 6 urepanmii, KopeHb ypaBHeHus = 0,76.

B) [ToTpebyetcs 7 utepanuii, kopeHb ypaBuenus = 0,75.

39. B 4yeM 10CTOMHCTBO U HeAOCTATOK MeT0oAa HbI0TOHA HAXO0KIeHUsI KOPHeH HeJMHeHHOro
YPaBHeHHsA?

a) Meton HproToHa BechbMa OBICTPO CXOAMUTCS, TOYHOCTH KaXIOTO MPUOIMKEHHSI B ’TOM METOJIe
NpOMOPLUMOHATbHA KBaJApaTy TOYHOCTH mpensiaymero. OCHOBHOM HEIOCTaTOK METoJla —
HEOOXOJMMOCTh JOCTaTOYHO TOYHOTO HAYAIBHOTO MPUOIHKEHUSI.

6) Merton HpioTOHAa OTHOCHTCS K YMCIYy WUTEPAMOHHBIX METOAOB BTOPOTO MOPSIKA M HUMEET
HanOOJIBIITYI0 TOYHOCTh HAXOXKICHHUS KOpPHEH HEeNMMHEWHOro ypaBHeHHs. OCHOBHOW HEIOCTATOK
METOJa — MCIAJICHHAsA CKOPOCTb CXOAMMOCTHU, UYTO IMPUBOAUT K 3HAYUTCIBHBIM 3aTpaTaM



MAalIMHHOTO BPEMCHHU ITPHU PCIICHUN CIIOKHBIX HEJIMHEHHBIX ypaBHeHHﬁ.

B) Merton HeloToHa B psaay HUTEpallMOHHBIX METOAOB HAXOXAEHUS KOpPHEH HEeJIMHEHHOTro
ypaBHEHHs HanOoJjee MPOCT B OPraHU3aIMK BBIYUCIUTEIBHOTO Tporiecca. OCHOBHOW HEJOCTATOK
METO/1a — JOCTATOYHO MEJJIEHHAsl CKOPOCTh CXOAUMOCTH.

40. Jlano ypaBHeHue x’ +x’-1=0. [IpuBecTn JaHHOe ypaBHeHHe K BH/IY, PH KOTOPOM
BBINOJIHAIOTCA A0CTATOYHbIE YCJOBHUSl CXOAMMOCTH /UII MeToAa NPOCTOH HTepaluM Ha
orpe3ske [0,1; 1].

a) x =x’-3. 06) x =(1- x*)/3x. B) x =1//x+3 .

41. PerieHue HeJIMHEHHOr0 YPaBHEHHUsI METOI0M MPOCTOI UTEepaALMu.

a) Henuneitnoe ypaBuenue f(x) = 0 Ha unrepBane [a, b] 3aMeHsIeTCsl SKBUBAJICHTHBIM YPaBHEHHUEM
x =@(x). Urepamuu oOpasyrorcs 1o mnpaBuity X =@(xx), (k=0,1,...), npuuem 3amaercs
HayvaIbHOE NPUOIMKEHUE Xo. Ecn mocienoBaTenbHOCTh YHCeN Xk uMeeT mpexaen npu k—0, To
9TOT Mpeen ABISAETCS KOPHEM YPaBHEHUS X = ((X).

0) g HaxoXAeHUs KOpHsS HeIMHEeMHoro ypaBHeHus f(x) =0 MeTogoM MpOoCTOM HTepanuu
TpeOyeTcs, 4ToObl Ha KOHIIAX WMHTepBana [a, b] dyHKIMS f(x) MpUHUMaIa HEHYJIEBbIE 3HAYCHUS
IIPOTUBOIOJIOXKHOTO 3HaKa. MTepalioHHas mpoueaypa COCTOUT B MEPEX0/IE€ OT TAKOro MHTEpBalia
K HOBOMY HMHTEpBaly, COBIAJAIOIIEMy C OJHOW M3 MOJOBHH MPEABIIYIIEro U 00Ja1aoleMy TeM
xe cBoiicTBoM. IIponecc 3akaHuMBaeTcs, KOrja JUIMHA BHOBb IOJIyYEHHOTO MHTEpBajia CTaHET
MEHbIIE 33JJaHHOM TOYHOCTH €, U B KadeCcTBE KOPHS YpaBHEHHUS NPHOIMKEHHO NMPUHUMAETCs
cepeauHa 3TOro MHTEepBaia.

B) /lnga HaxoxaeHus KOpHS HeIMHEeHHoro ypaBHeHHs f(x) =0 MeToioM HpocToi uTepanuu
TpeOyercs, 9To0bl (hyHKIUS f{X) UMena Ha WHTepBale [a, b] HEMpPEepHIBHBIC MPOU3BOIHBIC 1-TO H
2-r0 TOpSAKOB, COXpaHsoUlMe Ha [a,b] mnocTosHHbIM 3Hak. Jlnd Havana BBIYMCICHUN
HEOOXOJMMO 33aJaHHE OJHOI0 HayalbHOrO MNpUOMMXKEeHHs Xo. [locrmemyromue mnpuOIMKEHUs
ompezensercs no gopmyne xi+1 = xx — fx)/f (xx), (=0, 1, ...).

42. IlpoBeaurte cpaBHeHHe MeTOA0B JejdeHusi orpeska nomnojam (AOII) m Herorona mno
Pa3JHYHBIM KPUTEPHUAM (YHHBEPCAIBbHOCTb, CKOPOCTh CXOAMMOCTH).

a) Meton HeroroHa obGnagaet OoibIineil yHHUBepcalibHOCTRIO, ueM Mmeton JOII, T.k. cxonuMocTh
3aBUCUT TOJIBKO OT BbIOOpa HadanbHOM Touku. Berumcnenus merogom JIOIT mMoxHO HaumHATH
JIMIIB C OTPE3Ka, Ha KOHIAX KOTOPOTro (PyHKIMS MMEET pa3Hble 3HAKH, @ BHYTPH 3TOTO WHTEpBaa
HeTpepbIBHbIE NMPOU3BOAHBIE 1-r0 W 2-ro mopsaakoB. [Ipu pemeHMHM NpPakTUYECKUX 3a1ad He
BCETJ]a yJAeTCs NMPOBEPHUTH BBINIOJHEHWE HEOOXOJAWMBIX OTPAaHWYECHUH Ha BHIOOp MOI0OHOTO
uHtepBana. OxHako metoxa J1OII o6nanaer 6os1ee BEICOKOM CKOPOCTBIO CXOAUMOCTH.

0) bonee ynuBepcanpubiM siBisietcss meton JIOIl. OH rapaHTupyeT MOJIydeHHE pelIeHUs s
mro0oi HempepbiBHON (yHKuuu f(X), ecnu HaiieH MHTEpBaJ, HA KOTOPOM OHA MEHSET 3HaK.
Meton HeroToHa mpenbsBiseT K (GyHKIMH Oojee kecTkue TpeOoBaHus. CXOAMMOCTh METOJIa
HreroToHa CyliecTBEHHO 3aBUCHT OT BbIOOpa HadanbHOUM Touku. [Ipu peanusanuu 1aHHOTO METOAA
HEOOXOJMMO TIPEIyCMAaTPUBATh BBIYUCIICHUE TIPOM3BOAHBIX (DYHKIUK Ui  OpTaHU3alUN
UTEPALMOHHOIO MPOLecca U MPOBEPKHU YCIOBUN CXOAMMOCTH. BakHBIM IPEUMYILIECTBOM METOAA
HproToHa siBnsieTcst BBICOKAst CKOPOCTh CXOJUMOCTH, 00€CTIeUnBarOIas 3HAUUTEIbHYI0 SKOHOMUIO
MalIMHHOTO BPEMEHU MIPU PELIEHUH CIOKHBIX HEJIMHEWHBIX YPaBHEHUN.

B) Metonst Hetotona m JIOIl uMeroT oaumHaKoBblE HEOOXOIMMBIE M JOCTATOYHBIC YCIIOBUS
CXOAMMOCTH, MO3TOMY MPUMEHUMBI B OJMHAKOBBIX ycioBusx. Omnako meton HOIl oGnanmaer
JUHEHHON CKOPOCTBIO CXOJIMMOCTH, MO3TOMY BE€ChMa OBICTPO CXOAMTCS B OTJIMYME OT METOZa
HreroToHa, KOTOpBII 001agaeT TUIIb KBAAPATHUYHON CKOPOCTHIO CXOIUMOCTH.

14. Kpurepuu oueHuBaHus
(Paspabamuisaromces u ymeepaicoaromesi kageopotui na ocnoge Ilonoxcenus JonHY)

Orenxa o 100- o OleHKA 110

v . Omnpenesienne
OaILHOI IKase TOCY/IAPCTBEHHOM IIKATIe P




HIKAJIe, KOTOpast (3x3ameH,
AelicTByeT B ECTS ugrpepeHIMPOBAHHLIN
JlonHY 3a4eT. 324€T1)
OTJINYHO — OTJIMYHOE BHITTOJTHEHHE C
«Otmamano» (5)
90-100 A HE3HAYUTEJIbHBIM KOJIMYECTBOM
(3aumeno) .
HETOYHOCTEH
XOPOIIIO — B IIEJIOM TPABUIILHO
80-89 B BBITOJIHEHHAS paboTa ¢ He3HAYUTEITHHBIM
«Xoportio» (4) KOJIMYecTBOM omKOokK (10 10%)
(3aumeHno) XOPOIIIO — B II€JIOM MPABUIHHO
75-79 C BBINOJIHEHHAs padoTa ¢ He3HAUNUTENTbHBIM
KOJIMYECTBOM OIIHOOK (110 15%)
_ TIOBJIETBOPUTEIILHO — HETIIIOXO, HO CO
70-74 D «Y IOBJICTBOPUTEITHHO y P ’
3) 3HAYUTENILHBIM KOJIMYECTBOM HEJIOCTATKOB
_ OCTaTOYHO — BBITIOJTHEHHUE Y IOBJICTBOPSICT
60-69 E (3aumeno) A yA p
MUHHMAJIbHBIE KPUTEPHUU
«HeynoBneTBOpUTETHHO
HEY/IOBJICTBOPUTEIILHO — HA/I0 TOpaboTaTh
35-59 » C BO3MOXHOCTBIO
FX . HaJl TeM, KaK TTOJTyIHUTh MOJIOKUTEILHYIO
TTOBTOPHOM aTTeCTAINU
OIICHKY
(2) (He3aumeno)
034 F 2 (HEeYJIOBIETBOPHTEITHHO) C BO3MOYKHOCTBEO TIOBTOPHOH CJIauy TIPH YCJIOBHA
(He 3aumeno) 00sBaTEITBHOTO HA0OPA JIOTONHUTENIBHBIX OaTIIOB

15. MaTepua/ibHO-TEXHUYECKOE 00ecnedeHne y4eOHOro npoiecca

st mpoBeieHus JIEKIIMOHHBIX 3aHATHI TpeOyeTcs ay JUTOpHsI Ha Tpymy, 000pyA0BaHHAs

MEJIOBOW WMJIM UHTEPAKTUBHON JOCKOH, MyJIbTUMEIUMHBIM TPOCKTOPOM U IKPAHOM.

1.

Nownbkwbd

Jns  obecriedeHus: J1aGOpaTOPHBIX 3aHATHI 10 JaHHOMY Kypcy HEOOXOJUMBbI
CHEeUUANBHBIM 00pa3oM 00OPYAOBaHHBIE ayIAUTOPUH, TUIOMIAIKUA IS aCTPOHOMHYECKUX
HaAOJIFOICHUH.

Teneckomn.

HoyTt6yxk.

Brixon B HTEpHET.

Wi-Fi gocTyn B Kopmycax yHUBEpCUTETA.

TexkcToBbIe U 2IEKTPOHHBIE pecypchl HayuHo# OMOIHOTeKH YHHUBEpCUTETA.

CreHapl

16. PexomeHna0BaHHAA JUTEPATypa

1.

Ocrnosnas

Hemunosuy, b.I1. Ywucnennsie metonsl ananusa / b.I1. lemunosuu, U.A. Maposn, 2.3.

[lysanosa . - I'.: Hayka, 1968. -450 c.

2.

HemunoBuy, b.I1. OcHOBBI BerurciuTenbHON MaTemMaTuku / B.I1. JlemumoBuu , M.A.

Mapon. -M.: Hayka, 1970. - 670 c.

3.
4.

Kamutkun, H.H. YUucnennsie meroas! / H.H. Kanmutkun. - T'.: Hayka, 1978. - 512 c.
Komuenosa, H.B. BrruncnurensHas MmaTeMaTuka B mpuMepax ¥ 3ajaadax / H.B.

Konuenona , I.A. Mapon . - I'.: Hayka, 1972. - 367 c.

5.

1989.

6.

1987.

7.

Camapckuii , A.A. Uucnennsie Mmetonel / A.A. Camapckwmii, A.B. I'ymum. - I'.: Hayxka,

-430c.

Camapckuii, A.A. Beeaenue B uncienubie MeTonbl / A.A. Camapckmii. -M.: Hayxka,
- 286 c.
baxsanos H. u ap. Yucnenusie metoibl. - M.: JlaGoparopust 6a3zoBbix 3Hanuii. 2000.




8. baxsanos H.C. u n1p. Uucnennsle MeTOIbI B 3a/1a4ax U yrpakHeHusx. -M.:Beicias
mkosa.2000. -190c.

9. Bepx6unkuit B.M. Yucnennsie metoasl. Matemarnyeckuii ananus u OJlY.—M.: Beiciias
mko- ja. 2001. 382 c.
10.  BepxOunkuii B.M. Uucnennsle Metoibl. JInHelHas anredpa n HeJIMHEHHbIE YpaBHEHUS.—

M.: Beicmias mkona. 2000. —266 c.
11.  bepesun U.C., XKunkos H.II. Metoas! Beruncnenuii. T.1.-M.: "Hayka".1966.
12. I'punenko E.B., EMenssnoBa M.B., [Tymeukun H.I1. Yucinennasie MeTos! (yaeOHO-

MeToaudeckoe mocooue).- Cnapsack-Ha-Ky6anu. 1.1 OO0 «beperuns». 2003. —64 c. 1.2 Uzn.
CI'TIN. 2005. 56 c.

13. Kppuios B.U., bo6kos B.B., Monactsipnsiii [1.1. Beruncnurensusie meroast. T.1. —-M.:
Hay- ka.1976. T.2. —=M.: Hayka. 1977.
14. . N1 A.X., PesnoB A.C. MH(popmaTiKa 1 BEIYUCIUTENbHAS TEXHUKA. YNCIIEHHBIE METO/IBI.

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
mkosa. 1979.
2. l'aBypun M.K. Jlekuuu no metoaam Beruucienuid. — M.: Hayka. 1971.
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3. Mynpos A.E.. Yucnennsle Metoasl 1 [II9BM Ha s3pikax belicuk, @oprpan, [lackans. -
Tomck: Packo. 1991.
6. ManukoB B.T., Keernsiii P.H. Boruncnurensasie Metonsl U npuMmeHenne DBM.- Kues:
Brima mkoma.1989.
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1a.1990. — 544 c.
10.  esxonos B. MathCad8/2000 :cnienmanbbiii cipaBounuk. -CI16.: Turep.2001.

17. UndopmanuoHHbIe pecypchl

1. http://donnu.ru/ — caiit JJouHY.

2. http://library.donnu.ru/ — caiit 6mdmmorexku JJoaHY.
http://www.exponenta.ru — 00pa3oBaTeIbHbIA MAaTEMAaTHUECKUI CallT
http:// www.cmc.msu.ru — matemaTuaeckas mkona MI'Y
http://e.lanbook.com - DnexTpoHHas 6ubOIMOTEKa M3MaTeNnbCcTBa JIaHb
http://www.biblioclub.ru - YauBepcurerckas 6ubmmoreka ONLINE
http://www.biblio-online.ru - CaiiT u3naTenbcKoro qomMa OPAUT
matlab.exponenta.ru — koHcynbTanoHHbIN 1IeHTp MATLAB.

e

18. IlporpaMmHoe odecriederue ( TPy HATAYINH)
Delphi 7 Pascal, Windows XP Pro (mim), AutuBupyc Kacnepcbkuit Windows Workstations
6.0.4;(mir). MATLAB


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 mporpamma paccMOTpeHa U IepeyTBep;KIeHa Ha 3acelaHnH Ka(eapsl ¢ H3MECHEHUAMHU
(0e3 uamenenuii) Ha 2017 roz. Tlportoxoi 3acenanus kadgeaper Ne 1 ot 28.08.2017

3asB. kadeapoii W __bewepnu b.W.

Pa0ouas nporpamya paccMOTpeHa H NepeyTBepIKIeHa Ha 3ace1aHuu KadeIpbl ¢ H3MEHEeHHAMH
~ s I &) f £/ D
(6e3 u3menenwuit) na 2018/2019 roxa. Ilpotoko: 3acenanus kadgenpsi Ne 7 ot 8004 -DQM'({

3aB. kadeapoii g;%/ __ Mamox H.I'.

rd

Pabowas mporpayMa paccMOTpeHa H IlepeyTBepiKIeHa Ha 3aceJaHHH KaeIphl C H3MEHEHHAMH
(0e3 u3menenuit) Ha 2019/2020 roa. [IpoTtoko: 3acenanus kadeaps: Ne oT

3aB. kadenpoii
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