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1. ]_Ie.]'lb U IIJIAHUPYEMBIC PE3YJbTAThI 0CBOCHUA JUCHUIIJINHBI (MOL[y.]'Iﬂ)

[enbr0 OCBOEHUS TUCIMIUIMHBI ABIISIETCS (POPMUPOBAHUE CIICAYIOIINX KOMIETSHIIUH:

e OIIK-1 — CrocobeH mpUMEeHSTh €CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEMAaTUYECKOT0 aHaJIM3a U MOJEIMPOBAaHNUS, TEOPETUUECKOIO U dKCIIEPHU-
MEHTaJIbHOT'O UCCIIEJJIOBAHUS B TPO(PECCHOHAIBHOM 1€ TENbHOCTH;

e OIIK-5 — Crocoben pa3pabaTbiBaTh JITOPUTMBI M MPOTPAMMBI, HPUTOAHBIC IS
MPAKTUYECKOTO PUMEHEHHUS B 00J1aCTH HHPOPMALMOHHBIX CHCTEM U TEXHOJIOTHA.

Pe3ynbraramMu 0CBOEHUS JUCLUIINHBI SIBJISIOTCS:

e POOIIK-1.1. 3HaeT BbICIIYI0O MaT€MaTUKy, METOJbl MAaTEMaTHYECKOI'O aHaiu3a M
AQHAJIUTUYECKON TN€OMETPUU, TEOPUIO BEPOATHOCTEN, MAaTEMaTHYECKYI0 CTAaTUCTHUKY,
BBIUMCIIATENBHYIO MATEMATHKY,

e POOIIK-1.2. Ymeer pemaTh 33124 MPO(HECCHOHATLHONW NIETETLHOCTH C MPHUMEHe-
HUEM MaTeMaTHYEeCKUX METOJOB aHalM3a, MOJEIUPOBAHUS, TEOPETUUECKOTO U IKC-
MEPUMEHTAJILHOTO UCCIIEeI0BaHUS,

e POOIIK-5.3. Ymeer pa3zpabarbIBaTh aJTOPUTMBI 1 KOMIBIOTEPHBIE MTPOTPAMMBI IS
MPAKTUIECKOTO TIPUMEHEHUSI.

2. 3azlaqn 0CBOCHMUA NUCHUIIJIMHBI

e (O3HaKOMHUTH CTYACHTOB C IINPOKO MPUMECHACMBIMHA Ha MMPAKTUKE YHCIICHHBIMU MCTO-
JaMH;

e Pa3BUTHL HAaBLIKU B peam3an YUCJICHHBIX MCTOAO0B I PCIICHUA IMPUKIAAHBIX 3a-
nad 1o mpodmtro OOIT.

3. MecTo quCHUNJIMHBI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NporpaMmbl
JlucrunianHa OTHOCUTCS K 4acTh 0Opa30oBaTelbHON MPOTPaMMBbI, (OPMUPYEMOU ydacT-
HUKaMH 00pa30BaTENbHBIX OTHOIICHUH, IBISIETCS 00s13aTENIbHOM ISl U3ydEeHHUS .

4. Cemectp(bl) ocBoeHusi 1 popma(bl) MPOMEKYTOUHOI aTTeCTANMH MO JTUCHMUILIHHE

CemecTp 5, 2K3aMeH.

5. BxoaHble TpeOoBaHMsI 1JI51 0CBOEHHSI THUCHUTLTHHBI

Jljis ycrientHoro OCBOEHUS AUCUUIUIMHBI TPeOYIOTCsA pe3yabTaThl 00ydeHHUs MO CleAyIo-
UM JUCLHUIIMHAM: MaTeMaTHUeCKUN aHaJIu3; JUHeHas anreOpa U aHAIUTUYeCKasi TeOMETPHS;
muddepeHnraibHble ypaBHEHUS; TPOrPaMMUPOBAHUE; TEXHOJIOTH U MPOTPAMMHUPOBAHUS.

6. SI3bIK peasuzanmun

Pycckuii

7. O6beM AUCHUIIMHBI (MOTYJI51)

OO61ast TpyA0eMKOCTh AUCHUIUINHBI COCTaBIseT 5 3.¢., 180 uacoB, U3 KOTOPHIX:
— qekumu: 32 4.

— cemuHapckue 3ansatus: 0 4.

— IpaKTUYECKUe 3aHATUA: 32 4U.;

— naboparopHble paboTh: 0 4.

O06beM caMOCTOSATENBHON PAOOTHI CTY/IEHTA ONpeAeIeH YIeOHBIM MJIaHOM.



8. Coep:xaHue IMCUUILINHBI (MOAYJISl), CTPYKTYPHPOBAHHOE 10 TeMaM

Tema 1. BBenenue
3aaun BBIYMCIUTEIHLHOW MaTeMaTuku. UMCIEHHBIE METOJbI U UX OTIWYHE OT MpHOIu-
JKEHHBIX aHAITUTHYECKAX METOJIOB.

Tema 2. OCHOBBI TEOpPHUH MOTPEIIHOCTEN
UucneHHOoe MOJEIMpPOBAaHME M BO3HUKHOBEHUE morpeutHocred. OnpenenaeHus norpem-
HOCTEH M UX OLIEHWBAHKE. 3alHCh YUCeT Ha KoMmIbloTepe. OOyCIOBIEHHOCTD 3aa4H.

Tema 3. CxansipHble HEJIMHEIHbIE YPaBHEHUS
Meron muxoromuu. Merton xopa. Merox Herorona. Meroa cexymmx. Metoa mpocCThIX
nTepanum.

Tema 4. Cuctembl HENTMHENHBIX YpaBHEHUM
Mertona Herotona. Meton ipocteix ureparuii. Meton [Maycca—3eitnens.

Tema 5. Cuctembl TMHEHHBIX ypaBHEHUN
Merton I"aycca. Beraucnenue onpenenuteneii. O6pamenue marpuil. [1moxo oGycnoBieH-
HblEe cUCTEMBI. MeToa npocTeix utepanuid. Meron ["aycca—3eiinens.

Tema 6. [Ipo6iemMa cOOCTBEHHBIX 3HAYCHHMA
CrenenHoit metoa. Meton BpameHuit Skoou.

Tema 7. 3amaun onTUMHU3AIAN
Mertona (Hauckopeiiero) rpaadeHTHoro cmycka. Meron Heiorona. JlemmnupoBanue.
Merton nokoopauHatHoro ciycka ["aycca—3enaens.

Tema 8. UaTepnosius

JIuneitnHoe nHTepnogupoBanue. MHTEpnoasauus KaHOHUYECKUM MHOTOWIeHOM. MHTepro-
nauus Jlarpamxa. Matepnonsauus Hetorona. Matepnonsinus OitkeHa—HeBumia. CxoauMocThb
MOJMHOMHAIBHOW — WHTeproysiuu.  MHTepnoysinust 1o y3imam  YeOwrmeBa.  Crutaiin-
HUHTEPIIOJISIIIHSL.

Tema 9. 3agaua HaMMEHBIITUX KBaJAPATOB
Jluneitnas annpokcuManusi. HenvueitHas annpokcuMarusi.

Tema 10. YUnucnennoe nuddepeHunpoBanue
JuddepenurpoBanue HHTEPHOISIUOHHBIX hopmyn. Meton HeonpeaeneHHbIX K0dPQu-
IIUCHTOB.

Tema 11. YnciieHHOE UHTErPUPOBAHUE

Ksanparypusie dopmynsl. Meton HeompeaeneHHbIX koddduumentoB. Kpaaparyphbie
dopmynsl Hprotona—Koteca. KBagpatypusie dopmynsl ['aycca. CocTaBHblE KBajpaTypHBIE
dbopmynel. CTOXaCTUUECKUN METO/I.

Tema 12. OGbIkHOBEHHbIE TU(PepeHIINATbHbIC YPABHEHHS
Mertopn Teitnopa. Meroast Pynre—Kyrtel. Metonbl Anamca.

9. Tekyluii KOHTPOJIb MO AUCHUILINHE

ONEeMEHTHI TCKYIICTO KOHTPOJIA:
L4 HpaKTI/I‘-IeCKI/Ie 3agadn



Ipumeps! npakTuyecknx 3aaay (POOIIK-1.2., POOIIK-5.3.)
HccnenoBaTh CKOPOCTb CXOOUMOCTH (TpeOyeMoe KOJIMYecTBO HUTepauui | ) merona
a) TMXOTOMMHM U XopJ; 0) HploTOHA; B) CEKyIMX U I') IPOCTBIX UTE€PALMM /7151 YMCIEHHO-

ro pemenus ypapHenus Kermmepa M = E —esinE ¢ Tounoctsio 1o AE =10 B 3aBucu-
MOCTH OT TIapaMeTpoB ypasHenus M u e Ha cetke M, =2ni/N wu e =]j/N

(i, j=0,...,N). IIpeacraButh pe3yabTarThl rpapUIeCKH Kak MOBEPXHOCTH (MM KapTy
nuHUHR ypoBHeit) 3asucumoctu | =1(M,e) .

[IporpamMmmuO peanu3oBaTh MeTO ['aycca A YUCICHHOTO PEIICHHUS CHCTEM JIMHCHHBIX
ypaBHeHH AX =D mpowusBosbHOTrO mopsaka. OnpoOoBaTh METO Ha MIPUMEPE CHCTEMBI
ypaBHEHHIA YeTBepTOro mopsiaka AX =0, rae

1 2 3 4 30
2 1 2 3 22
3 21 2 18
4 3 2 1 20

CpaBHUTH YHCIIEHHOE pelleHue ¢ TOYHBbIM. OLIEHUTh BHIYUCIUTENbHbBIE OMNOKN YUCIIECH-
HOTO PEIIeHHUS.

CoCTaBuTh MPOrpaMMy JUIs MOJMHOMHUAIBHOM uHTeproysuun ¢ (X) dynxmun f(X) =€
0 €e N Y3I0BBIM 3HaueHHsM Ha orpeske [—1,1]. MccrmemoBarh moBeneHne OMIMOKH
Ag(X) =g(x)— f(X) Ha OoTpe3ke MHTEPHOJSAMUU TPH N>7 Ui PAaBHOMEPHON CETKH:
x =-1+2(i—-1)/(n-1) (i=1...,n), u HepaBHOMEpHOU ceTkn YelObImeBa:

2i—1 .
xi:cos( o nj (i=1...,n).

Bapuantser monuaoma §(X): a) kaHoHuueckuii; 0) Jlarpamxka; B) HeroToHa; 1) DiiTKeHa—
Hepumna.
MeTtoamu a) HaCKOpEHIIIEero rpaiueHTHOro ciycka; 6) HpioToHa; B) MOKOOPIMHATHOTO

~12 o
CITyCKa ¢ TOYHOCTHIO 10 || AX|| =107 4yucieHHO HalWTH Bce MUHUMYMBI (DYHKIMH XHM-
Menbonay

DX, X,) = (X + X, —=11)* + (%, +X; —7)°.

PexomeHaluu: mar MeTo/la HauCKOPEHILero rpaJieHTHOro CIycka BbIOMparh mo ¢op-
MyJe



DD
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5. BpluncnuTth onpeneseH bl HHTErpal
1
| = j_lex dx,
ucnosib3ysl KBajaparypuble ¢opmynasl a) Herotona—Koreca ¢ konuuecTBOM y3710B
n=2,3,4;0) laycca ¢ xomuuectBoM y31oB N=1,2,3; B) cocraBabie CUMIICOHA C pa3Ou-
eanssmu N =1,2,3. OneHuTh OMMOKY YKCICHHOTO PELICHUs, CPABHUBAS €r0 C TOYHBIM
3HaYeHHWEM HHTETpaa.

6. UwucieHHO HalTH penieHue cucteMbl auddepennnanpubix ypasaenuii X' =f(X): 1) Jlot-
ku—BonbTeppsr; 1) maremarnyeckoro mastHuka; Ill) miuockoit 3amaun 1Byx Tei; MeTo-
nom a) Pynre—Kyrtol 4-ro nopsiaka; 6) XoiiHa; B) HEABHBIM Tpameluii; I') SBHbIM Cpe.-
Hel TOYKH; 1) HEIBHBIM CpeJHEN TOUKH; €) IBHBIM AjaMca 2-To NOopsAKa; Ui 3HaUEHUS
He3aBucuMoi nepemenHoit t, +10T , rne T — nepuox (uukn) pemenus 3aga4u. I'padu-

YCCKU NPECACTAaBUTh OTKIIOHCHUC MHTCTPAJIBLHOTO COOTHOIICHUA | OoT HavalbHOrO 3Ha-

uyenust |, (Al =1-1,) Ha Bcem MHTepBane MHTEPUPOBAHUS Il Pa3IMYHBIX BEIHYMH
nocrostaroro mara h=T/10' (i=12,3).
3amaya l:

X =%(%-2), x()=1
X, =% (1=%), %(t)=3
[(x,%)=Inx —x +2InXx, —X, =1, =const;

T=27c/x/§.

3amaqa Il:
Xl':XZ’ Xi(to):]-;
X, ==sinx, X, (t,)=0;
1(x,%,)=X/2—-cosx = I, =const;
T =2m.
3amaya lll:
X =Xy, Xy =X, % () =1 X(t)=0;
Xé :_Xi/rg’ X;( :_Xz/rs’ Xs(to) =0, X4(t0) =1

10. INopsiiok NpoBeeHUs] U KPUTEPUH OLIeHUBAHHUS NMPOMEKYTOUHON aTTecTAlHH

DK3aMeH MPOoBOIUTCS B ycTHOU (hopme. CTyIeHT JOMycKaeTcsl K 9K3aMEHY, €CJIM OH BbI-
MOJIHUJ 6 MPAKTUYECKUX 3aJaHui. DK3aMEHAIMOHHBIN OUJIET COCTOUT U3 JBYX TEOPETHUECKUX
BOIPOCOB 0 TeMaM JIeKIIUH 1 0JHOH 3aaauu. [IpomomkuTenbHOCTh dk3amMeHa 3 yaca. Ha sk3a-
MeHe TPOBePSIOTCs pe3ynbTaThl ocBoeHus quciuminael POOIIK-1.1., POOIIK-1.2. Pe3ynpTaTsl
9K3aME€Ha OMPENENSAIOTCA OLEHKAMHU «OTIMYHO», «XOPOULIO», «YAOBIETBOPUTEIBHO», «HEYAO-
BJIETBOPUTEIBHOY.

OueHuBarOTCSA OTBETHI HAa JIBA OCHOBHBIX TEOPETUUYECKUX BOMPOCA U OTBETHI HA JIOMOIHU-
TeJIbHBbIE K HUM BOIIPOCHI, a TaKXKe 3ajava. baiel 3a oTBET Ha BONpOC: 5 — NpaBUIbHBIN; 4 —
HEMOJIHBIN; 3 — (parMeHTapHbIi; 2 — OTCYTCTBYeT. baiisl 3a pemieHue 3aiadun: 5 — pelieHa



NpaBUIbHO; 4 — c apudMeTHuecKoil omuoKol; 3 — ¢ METOAMUECKOM OMMOKOH (HEerpaBHILHO
KCIIOJIb30BaH METO/); 2 — 3aj/iaua He pelleHa.

O1eHka «OTIMYHOY BBICTABISETCA, €CiM 00Imuil 6amt — 24—25. OneHka «XOpoIIo» BbI-
cTaBisieTcs, eciu o0muid 6amn — 20-23, npudeM cpeau OIEHOK BOIPOCOB M 3a/1a4d JOIMYCKaeT-
Csl OJJHA OIICHKa 3 MpPH OTCYTCTBUHU OLEHOK 2. OLEHKa «yIOBJIETBOPUTEIHFHO» BBICTABISAETCH,
ecnu oOmmit 6amn — 15-19, mpudyeM cpeay OLEHOK BOIPOCOB W 33Jadyd JIOIYCKAeTCsl OJHA
oreHka 2. OIeHKa «HEeYAOBIETBOPHUTEIBHOY BBICTABISIETCS, €CIIM CPEIU OILICHOK BOTIPOCOB U 3a-
a4y IAB€E OIEHKHU 2 u OoJIee.

OTBeT Ha KaXIblil TEOPETHUECKUI BOMIPOC JAOJDKEH COACPIKATh U3JI0KECHUE MJICH YHCIICH-
HOTO METOJIa, €r0 TEOPETHYECKYI0 OCHOBY C yYKa3aHHEM OCOOEHHOCTEH ero mpakTHYecKO# pea-
T3

IMpumepsni 6uineros (POOIIK-1.1., POOTIIK-1.2.)

buaer Ne 1
1. Meroabl AUXOTOMHMU U XOPX I pelle- Buner Ne 6
HHS HEJTMHEWHBIX YPaBHEHUI 1. Unrepnonsuus Jlarpanxka
2. Metonapt Pyare—KyrTs 2. YucneHHoe WHTETpHpoBaHue. Meron
3. 3amaua Ha Temy «MHTEpHOISAIIUSIY HeoTpeeNeHHBIX KO3(PPUIIEHTOB
3. 3amaua Ha Temy «THTEPITOSAIIIS
buaer Ne 2
1. Meroasl HproToHa M cexkymux aias pe- Buaer Ne 7
IIECHHS HEJTMHEWHBIX YPaBHEHHI 1. Unrepnonsius HeroTona
2. Meton pasznoxenus B psan Tewmopa st 2. Yucnennoe auddepeHmpoBanue. Me-
pemenus OJ1Y TOJ HEOTIPEICIICHHBIX KOA(P(HUIIMEHTOB
3. 3amaua Ha Temy «Yucnennoe audde- 3. 3amaua Ha TeMy «Meton I'aycca st
PEHIIMPOBAHUE) pemienust CJIAY»
buuer Ne 3 Buier Ne 8
1. MeTtoa MpOCThIX UTEPALUHA JIJIST PEIICHHUS 1. Hnrepnonsuus Diitkena—Hepuia
CKQJISIPHBIX HEJIMHEHHBIX YpaBHEHUHN 2. Meton HaWMEHBIIMX KBajapaTtoB. Jlu-
2. CocraBHble KBaJpaTypHble POPMYIIbI HelHas anmpoKCUMAIHs
3. 3amaua Ha Temy «UHMCIEHHOE WHTETPHU- 3. 3amaua Ha Temy «IHTEPIOJISIINS
poBaHHE»
Buser Ne 9
Buiaer Ne 4 1. Hp06neMa CXOIUMOCTH IIOJIMHOMUAJIb-
1. Beluucnenue ompenenureneii u odpat- HOI uHTepnosuu. MHTepnonsuus Ha
HBIX MaTpull MeTojoM ["aycca pa36uenun YeObiieBa
2. Ksagparypusie popmyssl ['aycca 2. Meroapl Pynre—KyrTsl
3. 3agaua Ha Temy «HTEpHIOMAIIHS 3. 3amaua Ha TeMy «UuClIeHHOE MHTETpH-
pOoBaHHE»
Buner Ne 5
1. Meroa mpoCTHIX UTEpAUi A PEIICHUS Buaer Ne 10
CUCTEM JIMHEHMHBIX YypaBHeHUU. Merton 1. TlpencraBneHue 4ncena B KOMIBIOTEPHOMN
3enens apupmeTHke
2. Ksanparypusle ¢opmynsl HproToHa— 2. Yucnennoe muddepenuupoBanue. Me-
Koreca TOJ1 HEONpeAETIeHHbIX K03()(HUITMEeHTOB
3. 3amaua Ha TeMy «PenieHne HeMUHEHHBIX 3. 3amaua Ha Temy « MHK»

YPaBHEHUI»



Ipumepsi 3agau k 3x3ameny (POOIIK-1.1., POOIIK-1.2.)

3amaua Ha Temy «AHTEpIOIAAS
Ha cetke X, X,,X; IIpu U3BeCTHBIX 3HaueHusx Gpynkuuu f, f,, f, (y3noBble 3Hauenus 3agarorcs

9K3aMEHATOPOM) MOCTPOUTH UHTEPIOJISIIMOHHBIA MHOTOUYWIEH BTOPOM CTETNEHHU: a) METOJIOM He-
onpeneneHHbIX Kodpduimenton; 6) Jlarpanxka; B) HetoToHa; 1) DifTkena—Hepmina.

3agauya Ha Temy «YHucaennoe n1u¢gepeHIIPOBaAHUE»
CocrtaButh npuOMIKEHHYI0 (OPMYITY U TIEPBOH (BTOPOIT) MPOU3BOAHOM OT HEKOTOPOH (pyHK-

LMY, €CIIU Ha CeTKe X, X,, X, U3BecTHHI ee 3HavyeHus f, f,, f, (y3moBble 3HaueHus 3amaloTcst K-

3aMEHAaTOPOM). a) METOJIOM HeolNpeAeNeHHbIX KO3(pPUIMEHTOB; 0) UCIOJIB3YS] UHTEPIOJIALIUOH-
Hy10 Gpopmyny Jlarpanxa.

3agaya Ha Temy «YuHc/IeHHOe HHTETPUPOBAHHE»

1. Ucnonw3ys a) coctaBHyto dhopmyny Tpaneruit npu pazouenun N =4; 6) bopmyny Cummnco-
Ha; B) KBaJpaTtypHyto ¢popmyiy ['aycca ¢ 1ByMsl y3JI0BBIMH 3HaU€HUAMU; T') popmyny HeroTroHa—
KoTeca ¢ ueTpIpbMs y37TOBBIMU 3HAUSHHUSIMA; BEIYUCITUTH HHTETPAT

1
I=Ix”dx
0

JUI 3aJIaHHOM CTENeHU N, U OLIEHUTH OIIMOKY YHCIEHHOTO PEIICHMUS.
2. MeronoMm HeonpeAeaeHHbIX K0O3()(QUIIMEHTOB ONPEIeIUTh BEC C U y3JI0BbIE 3HAUEHUS X, U X,
KBaJpaTypHOU (GOPMYIIbI

S(f) =clf(x)+f(x)]

JUTsl KHTETpaja o0IIero Buaa

I=|f(x)dx.

D ey T

3anaya Ha Temy «PenieHne HeJJMHEHHBIX YPABHEHUII»
1. Ucnons3ys meton HpioTOHA, COCTaBUTH MPUOIIKEHHYIO (MTEpallMOHHYI0) (GOpMYITy JUIsl BBI-

YUCJICHUS KOpPHA CTCIICHHM N OT 4YMClla a:. X= \/n a. HpI/ILICM HEJIB3s HUCIIOJB30BaTh OIICPALIUIO

W3BJICYCHHS KOPHs. Berancauth 2, MPUMEHUB JIBE UTEPAIUH, PU HAYaIbHOM MPUOIHKCHUHI
X, =1, ¥ OLIeHNTh OINOKY.

2. OnpeﬂeJme 3HAa4YCHUC HA4YaJIbHOI'O HpI/I6.]'II/I)KeHI/I$[ XO , IIpU KOTOPOM CXCMa HeroTona 3anuk-

JNMBaeTCs IS ypaBHeHwuit: a) sinx=0;6) X°—x=0.

3agaua Ha temy «Metoa I'aycca ns pemenus CJIAY»
Pemuth cuctemy ypaBHeHuii MeTogoM ['aycca (1m0 BBIYUCIUTH OMpPENEIUTENh MAaTPHUIIBI CH-
CTEMBI)

4 0 1\(x) (5 2 4 5\(x) (25
a)|2 1 0| x|=[2;6)|1 2 2| x, [=|11];
30 1)(x) |4 11 1){x) |6
4 0 1\(x) (1 12 3)\(x) (1
B)[2 1 0Oflx [=|3);D|2 4 7| x |=|3
30 1)lx) (3 13 7)(x) (3




3apaua Ha temy «MHK»
Ha cetke X, X,,X; Ipu U3BeCTHBIX 3HaueHusx Gpynkuuu f, f,, f, (y3noBble 3Hauenus 3agarorcs

9K3aMEHATOPOM) METOJOM HAUMEHBIINX KBaJApPaTOB IOCTPOUTH ANINPOKCUMALMIO JUHEHHON
(GyHKIMEH U BBIYACIUT CPEIHEKBAIPATHUECKYIO OIINOKY.

3anaua Ha Temy «BblunciieHue cOOCTBEHHBIX 3HAYEHUII»
Berarcnuth coOCTBeHHBIC Urcia 1) MeTo oM BpameHuii SIkoOu MaTpuil:

50 0 120
a)|0 3 20;6)[2 1 0f;
021 00 2

2) BBINOJHUB TPU UTEPALMHU, OLIEHUTHh HauOoJbllee COOCTBEHHOE YHCIO CTENEHHBIM METOJ0M
MaTpHUIIbI

(menmble yMcaa i W | 3aMal0TCs dK3aMEHATOPOM) C HAYaJIbHBIM MPHOIMKEHHEM COOCTBEHHOTO
BekTOpa X, = (1, O)T . PekoMeHmanusi: B CTEIIEHHOM METOJIE€ TOJIb30BaThCsl UTEPAMOHHOUN (Hop-

MYJIOi 0€3 HOPMUPOBAHMS, @ HOPMUPOBKY BBITIOJIHUTH Ha TIOCIEIHEN UTEPALIUH.

3agaya Ha Temy «MeToabl ONTUMU3ALMU»
1. CocTaBUTH QITOPUTM METOJa MOKOOPAMHATHOTO CITyCKa MPUMEHUTENBHO K QYHKIIUU

f(X,y) = x> —xy+4y?
Y HATU €€ MUHUMYM.
2. CocTaBuTh UTEpaAIMOHHYIO cxeMy HboTOHa /1si MUHUMU3AHK (PYHKITIH
f(x,y)=x"+4y*.
O1IeHUTD, CKOJIBKO HEOOXOIUMO BBITIOJIHUTH UTEpPALUi st qoCTkeHnss MuauMyma X =0,y =0

¢ TouHOCTBIO 710 &€ =107° npu HavanBEHBIX TPUOTHKEHUX X, =1, Y, =1.

3anaya Ha temy «Pemenne OAY»
3anucaTh CXeMy MHTETPUPOBAHUS a) MYTEM pa3ioXkeHus B psia Teisopa 10 4-ro mopsiaka u
0) MmeTooM XOiHA Ha MEPBOM IIare Jisl ypaBHEHUS

dx

— =X

dt

¢ HauaabHbIM ycroBueM X, = X(0).

K mpomexxyTo4HO# aTTecTaliu CTYIACHT JOJDKEH BIAJICTh CICIYIOIEH TEPMUHOJIOTUEH ITUCIIU-
TUTHHBI (CM. 3JICKTPOHHYIO BEPCHIO JICKIIHIA, & TAKKE AIEKTPOHHBIC 00pa30BaTeIbHBIC PECYPCHI K
JTUCITUTIIINHE).

IIpuMepHBIil IEpeyeHb TEPMUHOB

Mogens MaTemMaTHuecKas; Manrucca;

Moenp yncneHHas; Yucno ¢ pukcupoBaHHON TOUKOIA;
[TorpemHocTs yncna; [udpa yucna 3Havaas;
[TorpemHoCTh YnCIa a0COMIOTHAS; [Mudpa yucna BepHas;
[TorpemHoCTh yKcIa OTHOCUTENIBHAS MatvHHBIN ICUIIOH;

Yucio ¢ miaBaroleil TOUKOM; Metoa AUXOTOMUH;

OcHOBaHHE CUCTEMBI CUUCIICHHUS; Meron xopz;

[Topsnok uncna; Meron HerotoHa;



Meron kacaTenbHBbIX; Hopma matpunsr;

Merton cexyuux; Uuco 00yciioBIEHHOCTH;
Mertoa npoCThIX UTEPALU; [Tnoxast 00yCIOBIIEHHOCTB;
Cucrema HEJIMHENHBIX YPAaBHEHMI; Cummerpuszanus ["aycca;
Marpuna xko6u; CobctBenHas napa;

Meton HeroroHa MOIUpUIIMPOBAaHHbIN; ®opmyina Panes;

Metoa npoCThIX UTEPALU; Meron cTeneHHou;
Cxumaroniee 0ToOpaKeHue; Marpuma Bpamenus Sxoowu;
[Topsnok merona; Merton Bpamenuii SIko6w;
Merton 3elinens; Lenesas ¢pyHKIus;
Cucrema JIMHEHHBIX YPaBHEHMUI; Merop crycka;

Meron lNaycca; Metoa rpague€HTHOTrO CITyCKa.

11. YueOHO-MeTOAUYECKOE O0ecIeueHne

a) DJEeKTPOHHBIA y4eOHBIH Kypc MO TUCHUILIMHE B JIEKTPOHHOM YyHHBepcutere «Moodley —
https://moodle.tsu.ru/course/view.php?id=21845

6) OreHouHble MaTepHalIbl TEKYIIET0 KOHTPOJIS U TPOMEXYTOUHOMN aTTeCTalliH 110 JUCIHILINHE.
B) MeToauueckue yka3zaHus [0 OpraHu3alii CaMOCTOSITENIbHOM paboThl CTYJIEHTOB.

12. Mlepeuens y4eOHOIt TUTEPATYpPHI U pecypcoB cetu UHTepHeT

a) OCHOBHas IuTepaTypa:
1. Baxsamos H.C., Xuakos H.II., Ko6enskoB I'.M. Uwmcnennsie metonapl. Jlabopatopus
3nanuii. 2015.
2. BepxOurkuii B.M. OCHOBBI YHCIEHHBIX METOJIOB: YUeOHUK I BY30B. Bricmias mikosna.
2002.
0) TOTIOJIHUTEbHAS JTUTEPATYpA:
1. Dahlquist G., Bjoerck A. Numerical Methods. Courier Corporation. 2003.
2. Khoury R., Harder D. Numerical Methods and Modelling for Engineering. Springer In-
ternational Publishing Switzerland. 2016.
3. AsmomeB B.A. YucieHHoe MozenupoBaHre opOUT HeOecHbIX Ten. M3marenbckuit Jom
Tomckoro rocyaapcrBenHoro yausepceurera. 2015.
4. baxsamoB H.C., Jlanun A.B., UmwxkonkoB E.B. UncnenHbie MeTOBI B 33/1a4aX U YIPaK-
HeHusix. Beicmas mkosa. 2000.
B) pecypchl cetu MHTepHeT:
e http://astro.tsu.ru/OsChMet/
e MarepuanbHo-uHpopmannonHas 6aza Hayunoit oubnuorexu TT'Y

13. Ilepeyenb nHGOPMALMOHHBIX TEXHOJIOTHii

a) TUIEH3MOHHOE ¥ CBOOOIHO pacIpOCTpaHsIeMoe MporpaMMHoe oOecrieueHue:

e Microsoft Office Standart 2013 Russian: maker mporpamm. Brirowaer npusoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

e yOJUMYHO JOCTYyNHbIe 0Onaunble TexHojoruu (GoogleDocs, SIHnekc auck u T.11.).

0) nHhopMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

e DnexkTpoHHbIN katanor Hayunoit oubnuorexku TI'Y —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system

e DiekTpoHHas OubnuoTeka (penosuropuii) TI'Y —
http://vital.lib.tsu.ru/vital/access/manager/Index

e OBC Jlanp — http://e.lanbook.com/

e ObC KoHncynbrant crynenta — http://www.studentlibrary.ru/



http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/

OopazoBarenbHas miardpopmalOpaiit — https://urait.ru/
9BC ZNANIUM.com — https://znanium.com/
9BCIPRbooks — http://www.iprbookshop.ru/

14. MaTepua/jbHO-TeXHH4YeCKoOe o0ecrevyeHue

Aynutopun Juisl IPOBEACHUS 3aHATUH JIEKIIMOHHOTO THIIA.

Aynutopun Juis IPOBEACHUS 3aHATHM CEMUHAPCKOTO TUIA, HHAWBUAYAJIBHBIX U TPYIIIIO-
BBIX KOHCYJbTAllU{, TEKYIIETO KOHTPOJIA U IIPOMEKYTOUYHON aTTECTALUU.

[lomemienus ans caMOCTOATEIbHON pabOThl, OCHAIIEHHBIE KOMIBIOTEPHON TEXHUKOU U
JOCTYNIOM K ceTu VIHTepHeT, B 3JIEKTPOHHYIO HH(POPMALMOHHO-00pa30BaTEeIbHYIO CPERY
U K HH()OPMALIMOHHBIM CIIPABOYHBIM CUCTEMAM.

15. Undopmauus o paspadoTunkax

AspmromieB Buktop AnarosnbseBud, A.¢.-M.H., TOMCKU# TOCYHUBEPCUTET, TIpodeccop


https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

