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I. OPTAHU3ALIUOHHO-METOJUYECKHUIA PA3JIEJ

Heab u3yyeHuss AUCHUIIMHBI:

copmupoBaTh 0a30Bble (yHAAMEHTAIbHbIE OCHOBBI 3HAHUM UYUCIEHHBIX METO/0B; 00ECIEUYNUTh
noHMMaHue Oynymumu OakajaBpaMd OCHOBHBIX HJEH, MOHATHH, TEOPUIl YHMCICHHBIX METOJOB H
BO3MOXXHOCTEH MX IPOrPpaMMHOM pEalu3allid; BOOPYKHUTb 3HAHUSAMHU, YMEHUSMH UM HaBBbIKaMH,
MO3BOJISIOMIMMH YCTaHABJIMBATEH CBSI3M MEXIy (YHIAMEHTAIBHBIMUA M MPHUKIATHBIMH MAaTEeMaTHYECKUMHU
UCCJICOBAHMUAMM; IOATOTOBUTH K HCIIOJIB30BAHUIO COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJOTUH U
OPOrPaMMHBIX CpeJ sl peHIeHUs 3ajad YHMCICHHBIX METOJOB M 33dady HpoQecCHOHaTbHON
NEeATEINbHOCTH.

3axauu u3ydeHust TUCIUTIHHBI
- chopmupoBaTh 00IIEe MPEACTABICHUE O MHOTOOOpa3UH MAaTEMATHYECKUX MOAXO0I0B PEIICHHS 3a/1a4 U
YHUCJICHHBIX METOIOB, UCIOJb3yEMbIX TPH HCCICIOBAHMH CIOXHBIX CHCTEM B M3y4aeMO# MpeIMETHON
o0Jacty;
- oBiajacHue (PyHIAMEHTAJIBHBIM 00Opa30BaHMEM B O0JIACTH YHCICHHOIO PEHICHUS MPOPECCHOHATBHBIX
3aaa4 € UCII0JIb30BAHNEM COBPCMECHHBIX BBIYHMCIUTCIBHBIX CPEACTB.
— MMOCTPOCHUE MAaTEeMATUIECKUX MOJIEIICH, OPEe/ICICHHE UX POJIH U 3HAYCHUS;
— 3HAKOMCTBO C OCHOBHBIMH IIPUHIUIIAMHA pa3pa6OTKI/I BBIYUCIIUTCIIBHBIX MCTOJOB JII THUIIMYHBIX U
HOBBIX 33J]a4 HAYKH W TEXHUKH, U3y4eHHEC U PA3BUTHEC TCOPUU W NPUIOKEHHH BBIYUCIUTEIBHBIX
METOJ0B, UX KOMIIBIOTEPHBIX PEAU3aLINA;
— aHaJM3 JOCTOBEPHOCTH YHCJICHHBIX PE3yJIbTAaTOB, UX TPAKTOBKA M BHEIPEHHE, a TAKXKE Pa3BHUTHE
AITOPUTMHUYCCKOIO MBIINIJICHHA, HAKOIIJICHUC OIIbITa pa6OTBI Ha COBPEMCHHBIX BbIYHUCIHUTCIbHBIX
CpEICTBaX.

Mecto gucuuminnsl B crpykrype OIIOIL.
Peanuzyercs B pamkax 0a30Boii (00s13aTenbHOM) yacTu 6510ka b1. duciunianael (MOysH).

IlnanupyemMsble pe3yabTaThbl 00y4eHHs MO AUCHUILIIIHHE .

IInanupyemsle pe3yJbTaThl

Kon NuaukaTopbl KOMNIETEHIIUH 00y4eHUs MO JUCHUTLINHE
KOMIIeTeHIINH
OIIK-1 3HATB: 3HaeT:
— OCHOBHBIC 3aKOHBI — TeOpeTHqCCKHG OCHOBBI HOCTpOCHI/ISI
€CTECTBEHHOHAYYHBIX IUCIHIUIMH, | METOIOB YHUCIEHHOTO pelieHus
METOABI MATEMATHUYCCKOTO aHaJIn3a " anre6panl{ec1<lxlx n TpaHCIIeHI[CHTHI)IX
MOJICTIUPOBAHUS;  TEOPETUYECKOEe U | YpaBHEHWIl;

SKCHICPUMCHTAIIBHOC UCCIICIJOBAHUC, - TCOPECTUUCCKHUE OCHOBLI MCTO/0B

peuieHuss  CUCTEM  JIMHEHWHBIX U
HEJIMHEHHBIX YPaBHEHUH;
- TEOPETUYECKUE OCHOBBI
ITOCTPOEHUS aIrOpUTMOB
UHTEPIOJIALINN
Ymern: Ymeer:
— BBINOJIHATH CTAaHJAPTHBIE JEHUCTBHSA C | — aHAJIM3UPOBATH ITOCTABICHHYIO 3aa4y
y4eTOM OCHOBHBIX MOHATUH, | W BBIOpATh MyTH €€ pelIeHHUs;

dbopMyTUpyEeMBIX B paMKax 0a30BbIX
MaTeMaTUYeCKUX JUCIUIUIMH; peliaTh
TUTIOBBIE y4eOHBIE 3a7a4 TI0 OCHOBHBIM
MaTEeMaTUYECKUM JIUCLIUILINHAM;

— HCIOJIB30BaThb OCHOBHBIC 3aKOHBI

- OINITUMU3HUPOBATE HCIIOJIB3YCMBIC
BBIYUCIIUTCIIBHBIC AJITOPUTMBI;
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€CTECTBCHHOHAYYHBIX  TUCHHUIUINH B
npodecCHOHATBLHOMN 1A TETbHOCTH.

Baanern:
— HaBblKaMH OOpabOTKM W aHaIu3a
Hay4YHO-TEXHUYECKON MH(OpMaIIH.

Baaneer:

- HpaKTI/I‘-IeCKI/IMI/I BBIYUCIINTCIIBHBIMU
HaBBIKAMH PEIICHUS MPUKIIATHBIX 33]1a4
C HCIIOJIb30BAHUEM CPEJCTB IAaKETOB
KOMITHIOTEPHOM MaTeMaTHKH,

- CIIOCOOHOCTBIO  CAMOCTOSITEILHO

NOMOJHATH  3HAaHUS B oOinactu
BBIYHCIUTEIBHBIX
METO/JIOB.
OIIK-9 3HaTh: 3Haert:
- S3bIKM,  YTUIUTBL U CpeAbl | — aJrOpUTMbl YHCIEHHBIX METOJIOB
POrPaMMHUPOBAHUS, CpeICTBa | peIleHUs HEJTMHEWHBIX u
MAKETHOTO BBIMOJHEHUS mpouenyp A | auddepeHnalbHbIX ypaBHEHUH;
peIIeHUs TPAKTUIECKHX 3a7ad. —  (yHKIUMOHAIBHBIE  MPOTPAMMHEIE
KOMaHJbl, pPEaTU3YIOIIHe  alITOPUTM
YHCIICHHBIX METOJIOB.
Ymern: Ywmeer:
— IPUMEHSTHh METOJIBI M CPEICTBA COOPKH | — OTIPE/ICIISATh " BEIOMpATH
MOJylled W KOMIIOHEHT MPOTPaAaMMHOIO | PalMOHAIBHBIM METOJ MPOTrpaMMHOMN
obecrieueHus, pa3pabOTKH MpoLEeAyp VISl | pealu3allud  YUCJICHHBIX  METOJIOB
pa3BepThIBAHUSA MPOrPaMMHOTO | pEIIeHUsT HEIMHEWHBIX  ypaBHEHUH,
obecrnieveHus, MUTpAIIU U | cucTteM ainreOpandecKkux ypaBHEHUH,
npeoOpa3oBaHus  JAHHBIX, co3daHus | auddepeHnanbHbIX ypaBHEHUH,
IPOrPaMMHBIX HHTEP(DEHCOB. WHTETPAJIOB
Baagern: Baaneert:
- HaBBIKAMU UCIIONIb30BaHUS | — IPOrPaMMHBIMH CpeICTBaMH,
MPOrPaMMHBIX CPEACTB JJisl PEIICHUS | PeaTM3yIOIIMMU YHUCICHHBIE METOIbI
MPAKTUYECKHX 3a7ad. pelleHUsT  HEIWHCWHBIX  ypaBHEHUH,
CUCTeM anreOpauyecKux ypaBHEHHIA,
T depeHIMaTbHBIX YpaBHEHUH,
WHTETPAJIOB.

Il. COOEP’KAHUE U OBBEM JUCHUIIJINHBI
€ YKa3aHMeM KOJIMYeCcTBA aKaJeMHYeCKHX YacoB, BbIIeJIECHHbIX HA KOHTAKTHYIO padoTry
o0yyaromuxcs ¢ npenoaasaresieM (110 BUIaM y4eOHBIX 3aHATHI) 1 HA CAMOCTOSITEIbHYIO PadoTy

Ounas ¢popma o0y4eHus1

AyauTopHbIe
Ne Cam.
u/n HanmeHoBaHMe pa3eioB U TeM Bcero SaHATHA pad.
JIK | 13 | JIb
3 cemecTp
1 Paznesn 1. UmciaeHHble MeTOABI pelIeHMS HeJIMHEHHbIX 13 2 5 9
YPABHEHMIi.
2 ['paduueckoe W  aHATUTHYECKOE  OTHCIIEHHE  KOpHEH 4 1 3
YpaBHEHHS.




3 | Merox monoBuHHOTO AeneHus (poo, OMCEKITNH, TUXOTOMUM ). 4 1 3
4 | Meroa urepanuii. Permenne HeTMHEHHBIX ypaBHEHHH. 5 2 3
5 Paszgen 2. YwuciaeHHble MeTOAbl pelleHUS] CHCTEM 13 2 2 9
JIMHEHHBIX aJIre0panvyecKux ypaBHeHHId.
6 Pemenue cucteM IMHEWHBIX anreOpandecKux YpaBHEHUU 6 1 1 4
" | merogom l"aycca (cxeMa eJMHCTBEHHOTO JICJICHUS).
7 WtepaninoHHble  METOJIbI  PELICHUS CUCTEM JIMHEWHBIX 7 1 1 5
" | anrebpanyeckux ypaBHeHHA. MeToJ1 MPOCTOM UTEpaIHH.
8 | Pa3gen 3. UuTepnosmpoBanue GpyHKIHUI. 13 2 2 9
9. | UHTEpnomsIIMOHHBIA MHOTOWIEH Jlarpanika. 6 1 1 4
10 HuTeprionsunoHHbie MHOTOYJICHBI Herotona IE 7 1 1 5
" | paBHOOTCTOSIIINX Y3JIOB.
11 | Paznen 4. UnciieHHOe HHTETPUPOBAaHME. 13 2 2 9
12. | IlocTaHOBKa 33a7ja4u YUCIEHHOTO UHTETPUPOBAHMUSL. 4 1 3
13. | KBagpatypusie hopmynbl. DopMysbl IPSIMOYTOJIBHUKOB. 5 2 3
14. | ®opmyna Tpaneuuii. Dopmyna CumIicoHa. 4 1 3
15 Pazgen 5. UnciieHHOe MHTErpupOBaHNEe OOBIKHOBEHHBIX 13 2 5 9
AU depeHaNbHBIX YPABHECHUI.
16. | ITocTanoBka 3amxauu Komm. 4 1 3
17. | Mertox nomaHbIX Diinepa. 5 2 3
18. | Merox Pynre-Kyrra 4-ro nopsiaka rounoctu. Merox [Tukapa. 4 1 3
Paznen 6. Mertoabl 00paGoTKH 3KCIEPUMEHTATbHBIX
19 A A P P 13 | 2 | 2 9
JAAHHBIX.
20 MeTto1 HaUMEHBIINX KBaJIPaTOB MOCTPOSHUS MPUOIHKAIOIIEH 6 1 1 4
" | dyHKIIMM.
21. | UaTepnonsuus cruialHaMu. 7 1 1 5
22 Paszpen 7. UYuciaeHHble MeTOAbI pelleHUs 3a4a4 13 2 2 9
MaTeMaTH4YeCKOH (PU3UKH.
23 [TocTtpoerne pa3HOCTHBIX cxeM. [IpuHIMI MakcuMyma st 13 5 5 9
" | pa3HOCTHBIX cxeM. TeopHst yCTOMUYMBOCTH Pa3HOCTHBIX CXEM.
24 | Pa3nen 8. MeToabl pellieHUsI CETOYHBIX YPABHEHUIA. 16,8 2 2 12,8
[lpumenenne w™erona SxoOu u 3eilnens K pelIeHUIO
CETOYHBIX aBHeHui. Meron mnporonku. IlpumeHnenue
25. b A TP P 168 | 2 | 2 12,8
MOMEPEMEHHO TPEYroJbHOIO HUTEPAIlMOHHOIO MeTojla K
MOJICJIBHOM 3a/1a4e.
26 | Kommponw
97 Dopma omuemHocmu: 0,2
3auem
28 | Umoeo: 108 16 | 16 75,8




29 | B T.4. mpaKTUYECKast MOATOTOBKA

HUTOrO: 108 16 | 16 75,8

OuHo-3204Has popma 00yueHus (He peanusyemcs)

3aounas ¢popma o0yueHus (re peanuszyemcs)

I11. OHEHOYHBIE MATEPHUAJIBI IUISA IIPOBEJEHUA ATTECTAIIUN OBYYAIOIIIUXCA
MO JUCLMUILIUHE
Tekymass arrtecranus MNpOBOAUTCS B (opMme KOHTponpHOUW paboTwl, Tecra, pedepara,
CEMCCTPOBOI'O 3aaHus.
TunoBble BADHAHTHI KOHTPOJIbHBIX padoT
Kontpoabnas padora Nel

(3 cemecTtp, ouHas popMa 00y4eHUs1)

3agaua 1. Otaenuth KOpHHU ypaBHEHUS rpaUuecKy U yTOUHUTH OJIMH U3 HUX ¢ TOYHOCTHIO 710 0,001
METOAOM ITOJIOBUHHOT'O JICJICHMS:

x®+3x+5=0.
3agayva 2. Beraucnauts no ¢popmysne Cumicona

T dx _
I , IpUHSB N=8.
4

\/;-l-l

OueHUTh MOrPENIHOCTh M0 METOY YIBOSHUS 1l1ara BRIYUCIICHUH. BpIUNCIIEHNS BECTH € MSATHIO 3HAKAMU
noctie 3ansaToil. CpaBHUTH CO 3HAYECHUEM, HalIeHHBIM 110 (hopmyiie HerotoHa - Jleiioaua.
3anpaua 3. Merogom Pynre - Kyrra pemuts 3anauy Komu mist OY

y'= X +0,5y; Y(0)=1 na otpeske [0; 0,5] ¢ marom h=0,1. BerurcieHus BecTH ¢ TpeMsi BEpHBIMU

3HaKaMH.
3anaua 4. Meronom npoctoit urepanuu pemuts CJIIAY ¢ Tounoctsio 10 0,001 (& 210'3)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0.1x, = 0,32,
0,15x, +0.Lx, +0,71x, = 0,42.

3agaua 5. Jlana tabnuina 3HaYeHUN QYHKIINH:

X ’1,2 ‘1,9 ‘3,3 ‘4,7

f(X) ‘ 0,3486 ‘ 1,0537 ‘ 1,7844 ‘ 2,2103

0,8
Bug ¢pynkmun: f(x)=In2,3x——.
X
Haiitu 3Hauenue 3Toii (pyHKIMU B TOUKE X = 4, TOJIb3YSICh HHTEPIOISIIHOHHBIM MHOTOUJICHOM
Jlarpanska. OLeHUTh MOTPEIIHOCTh. Pe3ybTaT HHTEPIIONMPOBAHNS CPABHUTH C BBIYMCICHUEM 3HAYEHUS
(byHKIMHU 1O €€ BBIPAXKEHHUIO.
[IpoBecTn npoBepKy peeHui ¢ IPUMEHEHUH TPOrPAMMHOM Cpebl




KonTtpouabnasi pabora Ne 2
(3 cemectp, ounasi popma 00y4eHus1)
3agaua 1. CranuronapHoe pacupeelieHle TeMIepaTyphl B TEIJIOU30IMPOBAHHOM TOHKOM CTEPKHE

OIMCHIBACTCS TUHEWHOW (yHKuMel. [Jana Tabmauma n3MepeHHBIX TEMIIepaTyp B COOTBETCTBYIOIIUX
TOYKaxX CTEPKHS:

X |0 ‘2 ‘6 ‘8 ‘10 ‘14 ‘16 20

v 17,2

32 ‘ 29,2

23,3 ‘ 19,9

11,3 ‘ 7.8 ‘ 2

MeTo10M HauMEHBIIIUX KBAJPATOB HANTH ATy QPyHKINIO. OLIEHUTE Ka4eCTBO MOTyYCHHOTO
MIPUOJIMKECHUS.

3agava 2. MeTo10M HaMMEHBIITMX KBAPATOB IMO00paTh MOKA3aTeIbHYIO (DYHKITHIO 110 CIICTYIOITUM
TAaOJIUYHBIM JAHHBIM:

X ‘2,2 ‘2,7 ‘3,5 ‘4,1

y ‘67 ’60 ‘53 50

3agaua 3. HaGop sxcriepuMeHTaIbHBIX 3HAYCHUH X U 'y UMEET BHUJI TAOIUIIBI:

X ‘ 1,20 ’ 1,57 ‘ 1,94 ’ 231 ‘ 2.68 ‘ 3,05 ‘ 3,42 ‘ 3,79

vV 12591206158 |125|0,91|0,66

0,38 ‘ 0,21

HOCTpOI/ITb METOJOM HAUMCHBIINX KBAAPATOB SMIIMPHUICCKYIO (I)OpMy.]'Iy H BBIYUCIIATD XapaKTCPUCTUKHU
Ka4yeCTBa NIOCTPOCHHOI'O HpI/I6J'H/I)KeHI/I$I.

Tect Nel
(3 cemecTp, ouHas popma o0ydeHus )

Bapuant Nel
2
1. Otnenure KOpHU ypaBHEHUA c0S X — X~ = 0 rpaU4ecKH U YKAXKHUTE UX KOTUYECTBO.

1)1, 3)3;
2)2; 4)4.
2. OTenuTe KOPHU YpaBHEHUS aHATUTUYECKU U YKAXKUTE UX KOJMYECTBO: x’ —12x-5=0.
1)1, 3)3;
2)2; 4)4.
¢ dx
3. Borunciure o popmysie tpamenuit 1 ¢ TouHocThIO 10 0,01, mpuHsAB N = 5.
1) 0,51, 3) 0,81;
2) 0,69; 4) 0,99.

4. Meronom mHOXuUTeNel Jlarpamka HailTi skcTpeMyM QyHkimn f(X,y) = X 2 4 y ? MIPH yCIIOBUU X-Y =
16.

DM (4 4);  3)M(2; 8);

2)M(8;2); 4)M(1;16).



1

I X sin xdx
5. Berancnure o ¢popmyne Cumricona 9 , ipuHsAB N = 10, ¢ TouHocThIO 10 °
1) 0,2232396; 3) 0,5142317,;
2) 1,2122234; 4) 2,0013427.

6. 13 TaGnuis

11 2 3 4 5 6 7

3 7 13 21 31 43 57

HaiiTu 3HaveHus Y npu X = 3,1, monb3ysACh HHTEPIONISIUOHHON (hopmysoi HeroToHa.
1) 20; 3) 24;
2) 13,71; 4) 15,82.

7. imeercs Tabmuna GyHKITHI:

X 0.41 1.55 2.67 3.84
y 2.63 3.75 4.87 5.03

Tpebyercst momyuuTh 3Ha4eHHe 3ToN QyHKIUU B TOUKe X = 1,91, monb3ysach HHTEPIOISIIIMOHHBIM
MHOrowieHoMm Jlarpanxa.

1) 1,25; 3) 3,35;

2) 2,15; 4) 4,15.

8. Kak cBs3aHa cTeneHb HHTEPHOISIMOHHOIO MHOTOUIEHA C KOJIMYECTBOM Y3JI0B MHTEPIIONSIIINU?
1) paBna (=); 3) mensblue (<);

2) 6oubie (>); 4) ne 6oupie (<).

9. B kakoit popmMe MOKHO NOTYUUTh PELIeHHE OOBIKHOBEHHOTO TU(HEPEeHIINAIBLHOIO YPaBHEHUS 110
Meroxay Ditepa?

1) rpaduk;

2) aHAIUTUYECKOE BBIPAKEHUE;

3) Tabnuia 3HaYCHU.

o | o

10. 3nauenue pyHKIMH Y, onpeaessieMoil muddepeHaTFHBIM YpaBHEHHEM Y’ = Y 2+ , IpA
HavaJIbHOM yCI0BUH Y(2) = 4, HaliieHHoe MeTooM Diiepa ¢ mrarom h = 0,1 npu x = 2,3 paBHO
1) 9,81; 3) 5,91,

2) 18,78; 4) 20,45.

Bapuant Ne2

1. Otnenute KOpHU ypaBHEHUS rpapUUECKH U YKAKUTE UX KOJIUYECTBO
T

2-cos(x+6)+x2—3x+2:0.

1)1; 3)3;
2)2; 4)4.



2. Otnenure KOPHU YpPaBHEHUS aHAIUTUYECKU M YKAKUTE UX KOJIUYECTBO

x°—10x+4=0.
11, 3)3;
2)2; 4)4.

I—‘t_.l\)
><|Q_
N X

3. Beruncnure o ¢popmyne Cumriicona ¢ Tounoctso 710 0,0001, mpunss N =10.

1)1,5012;  3)2,1432;
2) 0,4857:  4)0,5000.

4. Meronom mHokuTenel Jlarpamka Haiitu skctpemyM Qynkiuu f(X; y) = X-y npu yciaosuu 2X + 3y = 5.

15
DM (1;1); 3)M(2; 3),
5 5 5 1

M (4;6)4M(2; 3).
5. Beraucnure no gpopmyre Tpanenuii
1

Jo*-

0 sin-x dx,

npunsaB N = 10 ¢ Tounocteio 10 0,001.

1) 0,119; 3) 1,012;
2) 0,225; 4) 1,897.

6. 3Has kBagpathl uncen 5; 6; 7; 8, HailTu kBaapaT yucna 6,25, molb3ysACch UHTEPIOISIIMOHHOM
dbopmyoit HeroToHa.

1) 37,0125; 3) 39,0625;

2) 38,0625, 4)39,0125.

[. Jlana tabnuua 3HauYeHU QyHKIUU <321 3278 3240 305

y | 2.50651 | 2.50893 | 2.51081 | 2.51188

Haiigure 3HaueHus: GyHKIUH
B Touke X = 323 5.

1) 2,44081; 3)2,48812;

2) 2,50987; 4)2,31245.

8. B kakoit popMe MOXKHO MOJIYIUTh PelieHNue OOBIKHOBEHHOTO U PEepeHITUAITBHOTO YPaBHEHUS 110
Mmetony [Iukapa?

1) rpaduk;

2) Tabnuna;

3) aHATUTHYECKOE BhIPAKCHHE.

9. Kak cBs3aHa cTeneHh HHTEPIOJISAIIMOHHOTO MHOTOYICHA C KOJIMYSCTBOM Y3JI0B HHTEPITOJISIIIHH?
1) ve 6ompmie (<);  3) meHsble (<);
2) paBHa (=); 4) 6onbme (>).

10. 3nauenue pynkun Yy, onpenensiemoit nuddepeHnnanbHbIM ypaBHeHneM Y'= 1 + X + y2,

8



npu HavanbHOM ycioBuu Y(0) = 1, HaiinenHOe MeTomoM Ditnepa ¢ marom h = 0,1 mpu X = 0,2 paBHO

1)1,81; 3) 1,45;
2) 1,56; 4) 1,38.
Yacto B.

Pemnre 3ananue. [lony4yeHHbI OTBET 3alIUIINTE.
B1.MeTo10M IT0JIOBUHHOTO JeJIeHUs (METOAOM IIPO0) yToUHUTE ¢ TOUHOCTHIO 10 0,01 KOpeHb ypaBHEHUs

x° —x—2=0mnal[l;2]

B2. MeTomoM mpocToi uTepanuy HauTH NpUOIMKEHHOE 3HAYCHHE KOPHS YPaBHEHUS
3
X~ —12x— 5=0 ¢ rounoctsto 10 0,01 va [—1; 0].

B3. Meronom ["aycca (c mOMOIIBIO pacyeTHOM TaOJIUIIBI) PEIIUTh CUCTEMY YPaBHEHUI:

3x, +2x,+x,=5
x+x,-x,=0

4x, — x, +5x;, =3.

B4. ITocTponThs MHOTOYICH, MPUHUMAFOIIMKI 3HAYCHUS, 3a]JaHHbIC TaOIUIIEH.

1 3 4 6

<<

—7 |5 8 14

BS. 3anummure Bce u3BecTHbie BaM (hopMyIbl 4MCIEHHOTO UTETPUPOBAHUS.

IIpumepHas TemaTuka pegeparos

(3 cemecTp, ouHas popMa 00y4eHUs1)

1. YwucnenHsle MeTo bl aNreOpsl. MeTo] cCONpsKEHHBIX TPAIUEHTOB.

2. YucnenHsle MeTOABl pemieHHs 3amadn Komm anms  OOBIKHOBEHHBIX IH(QepeHIratbHbIX
YPaBHEHHUH.

3. UmcneHHBbIE METO/BI PEIICHUS] HHTETPATbHBIX YPaBHEHHH.

4. TlocTpoeHHe YHCIEHHBIX METO/IOB C TOMOIIBIO BAPUALIMOHHBIX PHHIIAIIOB.

5. UYwucnenHoe pemienue ypaBHeHus [lyaccoHa: mpsiMble U UTEPAI[MOHHBIE METO/IBI.

6. YucneHHble METOJbl pEIIEHUs KpaeBbIX 3agad Uil Aud@epeHnHanbHbIX YpaBHEHUI B
YaCTHBIX MTPOU3BOIHBIX.

7. YucrneHHbIe METO/IbI PELLICHHS CETOYHBIX YPaBHEHUH.

8. Merox Monte — Kapno npuOMMmKEHHOTO BBIYMCICHUS ONPEIACNEHHBIX W KPaTHBIX
UHTETPAJIOB.

9. [IlorpenrHOCTh MATEMAaTHYECKON MOJICIH U PE3yJIbTaTa YHCICHHOTO PEIICHHS 3a/1auu.

10. YucnenHsle METOIbI PELICHUS 3ajad ONTUMU3ALNMU U TOUCKa MUHUMYMA.

11. Yucnennoe untepnonrpoBanue u guddepeHnnpoBatue.

12. YucnenHsle METObI MUHUMHU3ALUU QYHKIIMOHAIOB. METOIbI CIIyCKa M YCTaHOBIICHHUS.

13. Tlpubnmxenue GyHkiwii. [locTpoeHne HaMITydIIero MPUOIKEHHS.

CemecTpoBoe 3a1aHHe

(3 cemecTp, ouHas popMa 00y4eHUs1)
3agava 1. OTaenuTh KOPHU ypaBHEHUS TPaQUUECKH U YTOUHUTH OJIMH U3 HUX ¢ TOYHOCTHIO 110 0,001
MetooM HproToHA (KacaTesbHBIX):



x> +3x+5=0
3agava 2. Beruucauts no ¢popmysne Cumicona

j- dx
4 \/;Jrl, npuHsB N = 8.

OUEeHUTh MOrPEIIHOCTh 0 METOAY YABOCHMS 111ara BEIYMCICHUN. BrIuncieHus BECTH ¢ MAThIO 3HaKaMH1
nociie 3amnsaToi. CpaBHUTH CO 3HaUEHUEM, HalIeHHBIM 110 (hopmyie Herotona — Jleiibnuna.

3anaua 3. Metonom Pynre — Kyrra pemnts 3amauy Ko ns OY
, X
0'=—+0,5y;
y

y(0)=1 na otpeske [0; 0,5] ¢ marom h = 0,1. BerariciaeHus BeCTH ¢ TpeMs BEpHBIMH 3HAKAMH.

3anaua 4. Merogom npoctoit urepanuu permuth CJIAY ¢ Tounoctsio g0 0,001 ( € 210'3)

0,63x, +0,05x, +0,15x, = 0,34,
0,03x, +0,34x, +0,1x, = 0,32,
015x, +01x, +0,71x, = 0,42.

3agauva S. /lana tabnuma 3HaYeHUH QYHKIUU:

X 1.2 1.9 3.3 4.7
f(x) 0.3486 1.0537 1.7844 2.2103
0,8

f(x)=In2,3x — —
Bun ¢pyakmmm: X

Haiitu 3Hauenue 3Toi (pyHKIMHU B TOUKE X = 4, MOJIb3YSICh HHTEPIOISIIHOHHBIM MHOTOUJICHOM
Jlarpanxa. OnieHUTH NOrPEIHOCTh. Pe3yabTaT HHTEPHOIMPOBAHUS CPABHUTD C BBIYUCIIEHUEM 3HAUCHUS
(GbyHKIMU 1O €€ BBIPAXKEHHUIO.

3apaua 6. CtanmoHapHoe pacnpe/ieiieHue TeMIEpPaTypsl B TEIION30IMPOBAHHOM TOHKOM CTEPIKHE
OTHCHIBAEeTCs NMUHEHHON (yHKIMel. [laHa Ta0nuIa H3MEepEHHBIX TEMIIEPATyP B COOTBETCTBYIOIINX
TOYKaX CTEPIKHS:

X 0 2 6 8 10 14 16 20

y 32.0 29.2 23.3 19.9 17.2 11.3 7.8 2.0

MeTto10M HauMEHbBIIUX KBAJPATOB HANTH 3Ty QpyHKIMIO. OLIeHUTE Ka4yeCTBO MOJyYeHHOTO
MPUOKEHNUS.

33[{3‘[3 7. MeTo10M HauMEHBIIINX KBaApaToB l'IOI[06paTI:> MMOKa3aTCJIbHYIO (I)YHKI_II/II-O 1o cjieayromumum
TaOJINYHBIM JaHHBIM:

X

2.2

2.7

35|41

y

67

60

53 |50

3agaua 8. HaGop sxcniepuMeHTaNbHBIX 3HAUEHUH X U  UMEET BHJI TAOIHUIIBI:

X

1.20

1.57

1.94

2.31

2.68

3.05

3.42

3.79
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y 2.59 2.06 1.58 1.25 0.91 0.66 0.38 0.21

[TocTpouTh METOJOM HAMMEHBIIUX KBAJIPATOB SMIUPUIECKYIO (POPMYITY M BHIYUCIUTE XapaKTEPHUCTUKU
Ka4yecTBa MOCTPOCHHOT'O NMPUOIMKEHHUSL.

NuauBuayaibHbie 32aHUsI AJIS CAMOCTOSITEIbHOI padoThl

Pazoen 7. Yucnenuvie memoowl pewienus 3a0ay mamemamuyeckol Qusuxu.
1. Merox NpOroHKH pelIeHUsl Pa3HOCTHBIX ypaBHEHUH.

3anayva. J[ana kpaeBas 3agada

r? 7
—u"(x) + x*u(x) =| =— +x* |cos —;

4 2 xe(0;
u0)=1 u@ =0.

CootBercTBYIOIIAs €1 CUCTEMA PA3HOCTHBIX YPaBHEHUM UMEET BU:

., N
n=04 " 4
n’ 4z*+n®
-u,,+|2+—u,-U,, =———COS—
256 256
n=1N-1.

Pemuts 9Ty CUCTEMY METOJAOM IIPOTOHKHU IJIA N=4 .
2. OcHOBHEBIE ITIOHSATHS TCOPHUU PA3HOCTHLBIX CXCM: aIllIpOKCHUMAIIUA, YCTOﬁqHBOCTB, CXOJUMOCTD.

Bagaua. Mcrosp3yst METO KOHEYHBIX Pa3HOCTEH COCTABUTH PEIICHHUE KPACBOM 3a1a4i C TOYHOCTHIO
¢=0,001 npu h=0,1:

y"+xy’ —O,SX =1
X
y(2)+2y'(2) =1,
y(2,3)=215.

3. PasHoctHas anmmpokcumanus 3anaqn Jupuxie s ypaBaenus [lyaccoHa: moctaHoBKa
Pa3HOCTHOM 3aJ1a4M, OLIEHKA MOTPEIIHOCTH.

3asava. UCHOJIB3Ysl METO]I CETOK, COCTaBUTh MPUOIMKEHHOE pelleHre 3a1aun Jlupuxiie 1 ypaBHEHUs
o’u  o%u
— +—=0
Jarmaca X Y g xpanpare ABCD c¢ peprmmanmu A(0;0), B(0;1), C(1;1), D(1;0), 838 mar
h=0,5; I' — rpanuma paccmarpuBaeMoii 00macTu;

U, =Xx+y

4. JIByXcnoiHbI€ pa3HOCTHBIE CXEMBI JIJIsl YpaBHEHHUsI TEIJIONPOBOJHOCTHU: TOCTPOEHUE,
UCCJIEI0BAHKE ITOTPEIIHOCTH allIIPOKCUMALIUU.
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ou o%u
N Av?
3amaua. VIcrons3ys METO CETOK, COCTABUTH PellieHHe YpaBHEHHUs TeronpoBogsocty Ot OX° mpu

u(x0)=x+1. u(0;t)=0. u06;t)=2t+1 . x[0;06]

3aIaHHbIX HAYAJIbHBIX U KPACBLIX YCIIOBUAX

1
JUIS te [0;0’01], pu h=0,2, °7 4 .
5. TpexcrnoiiHasi pa3HOCTHAs cXeMa il ypaBHEHUH THIEPOOIHMYECKOTO THIIA.
33,[[3‘13. I/ICHOJ'IBSYH METOJ CETOK, COCTAaBUTh PCUICHUEC CMEIIaHHON 3a/lavy OJis1 YPAaBHCHUS KoJIeOaHUs
CTPYHBI ot o C HAYAJIbHBIMU YCIIOBUSMM:
u(x0)=x*, u,(x0)=cosx xe[o;]
t €[0,0,6]

u(0,t)=t*. uxt)=0

Y KPaeBbIMU yCIIOBUSAMH , B3sB h=0,2 mipu

ITpoMexyTouHas arrecTanus OOy4arOUIMXCs OCYILECTBISETCS B (opMe 3adera C
MCIIOJIb30BAHNEM CIIENYIOIINX OLEHOYHBIX MaTEPUAJIOB:

Bonpocsl k 3auery

(3 cemecTp, ouHas popMa 00yUeHUs1)
MareMaTHYECKHEe MOJICITH U YNCICHHBIE METO/IBI.
YucneHHoe pelleHre HeTMHEHHbIX ypaBHEHUH ¢ o/iHOM nepeMeHHoi. [ToctaHoBKa 3a1aun.
I'paduueckoe n aHATUTUIECKOE OT/IEICHNE KOPHEH ypaBHEHHUS.
Mertoa nosoBuHHOTO AeneHust. Cxema aropurMa MeToa.
Meton npoctoii utepanuu. OLeHKa NOrperHOCTH METO/1a.
Merton I'aycca. PacuetHas Tabnmiua no cxeme €JMHCTBEHHOIO JETICHHUS.
Meroa npocToi urepanuu.
JlocTaTouHbIe YCIOBUS CXOJUMOCTH UTEPALMOHHOIO IpoIiecca.
Oco0eHHOCTh 3aa4l YUCIECHHOTO U (HEepEeHITNPOBAHNS.
0. UucnenHoe nuddepeHpoBaHre Ha OCHOBE HHTEPHNOSLUOHHOM popmyisl Jlarpanxka.
1. Yucnennoe nuddepeHnrpoBaHe Ha OCHOBE HHTEPIIOIALMOHHON (hopmMyiibl HproToHA.
12. TlocranoBKa 3a/1a4i YMCIEHHOTO UHTErpupoBaHus. OG0CHOBaHME KBAJPAaTYPHBIX (HOpMYIL.
13. ®opmMynsl TPSAMOYTOIEHUKOB.
14. ®opmyna tpanenuii. OueHka e€ TOYHOCTH.
15. ®opmyna Cummncona. OneHka NOTPEIHOCTH O METOAY YABOEHUS 11ara BEIYMCICHUH.
16. Meronpr 00pabOTKH HKCIEPUMEHTATBHBIX JaHHBIX.
17. TlocTaHoBKa 33124l HHTEPIOIUPOBAHUS (YHKIIHU.
18. UnrtepnonsunonHsiii MHOTOWIeH Jlarparxka. CriocoObl ero HaX0KJICHHS.
19. HMurtepnonsaunoHHbli MHOrowIeH Hbl0TOHA /11 paBHOOTCTOSIINX Y3JI0B.
20. MeTo1 HaMMEHBIIINX KBAPATOB.
21. YucneHnHoe perieHue oObIKHOBEHHBIX AU depeHnnanbHplx ypaBHeHHH. [loctaHOBKa 3a1aun
Komm.
22. Meron noMaHbIX Diinepa.
23. Meron Pynre-Kyrra 4-ro nopsiika TOUHOCTH.
24. Merton ITukapa.

RBOooo~NoOwNE

IV. IEPEYEHB JINTEPATYPBI, HEOBXOIUMOM JJ51 OCBOEHUSA JUCIHUILINHBI
4.1 OcHoBHasi IMTEPATYpA
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1. BopoObeBa, B. E. OcHOBBI 4MCIEHHBIX METOJIOB U MX peannzanus B MS Excel : yuebnoe
nocobue : [16+] / B. E. Bopoonesa, @. 1. BopoOneBa ; Kazanckuii HallmOHAIBHBIA UCCIEI0BATEIIBCKUAN
TEXHOJIOTUYECKUM  yHuUBepcuTeT. — KaszaHb Kazanckuii HauuMOHANbHBIA  HCCIIEIOBATENBCKUI
texnosnornueckuii yausepcuteT (KHUTY), 2022. — 124 c. : un., Tabn. — Pexxum mocTyma: mo noamucke. —
URL.: https://biblioclub.ru/index.php?page=book&id=702265 (nara oopamenus: 01.0.2023).

2. UuceHHbIe METOBI : YYCOHUK M NPakTUKyM i By3oB / Y. I'. [lupymoB [u np.]; mox
penakiueit Y. I'. [lupymoBa. — 5-e u3z., nepepad. u mon. — Mocksa : M3marensctBo FOpaiit, 2023. —
421 c.— (Bwicmee oOpazoBanme). — ISBN 978-5-534-03141-6. Tekcr AJICKTPOHHBIA  //
OopasoBarenbHas mwiardopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/510769 (nara obparieHus:
01.09.2023).

4.2 JlonoJTHUTEIbHAS JJUTEPATYpa
1. latemok, O. B. Uucnennsie Meroisl : ydueOHOe mocodume s By3oB/ O. B. I'aremiox,
. K. Mcmamnos, H. B. ManiokoBa. — Mocksa : M3marensctBo FOpaiit, 2023. — 140 c. — (Bricuiee

obpazoBanune). — ISBN 978-5-534-05894-9. — Teker :

aeKTpoHHBIN // OOpa3zoBarenbHas 1uiatgopma

IOpaiir [caiiT]. — URL: https://urait.ru/bcode/513866 (nata oopamierus: 01.09.2023).

2. UucnenHsle MeTOABI: JabOpaTOpHBIA TpakTukyM / aBT.-cocT. I'. M. Illeuenko, T. A.

KynuxoBa ; Cesepo-KaBkasckuil ¢enepanbHblii yHUBepcuteT. — CTaBpomnosip :
Oenepanbubiii yauBepcurer (CKOVY), 2016. — 107 c.

URL.: https://biblioclub.ru/index.php?page=book&id=457891 (nata
bubnuorp. B kH. — TEKCT : AIEKTPOHHBIN.

Ceepo-KaBkazckuii

: WI. — PexuM JocTyma: Mo TMOAMUCKE. —
oOpareHus:

01.09.2023). -

V. IIEPEYEHb PECYPCOB UH®OPMAILMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXO/JUMBbIX
JJIAA OCBOEHUSA JUCIHUIIJIMHBI (MOAY JI5)

Ne Ccplika Ha HaumenoBanue pa3padoTku B
I | yapopMaMOHHBIH pecypc 3JIEKTPOHHOM (hopme Aoctymocts,
1. | http: www.biblioclub.ru DNeKTpOHHO-0MOIHOTeYHAS Perucrpammss  uyepe3  mo0oi
cucrema (3bC) YHUBEPCUTETCKUN KOMIIbIOTEp. B
VYHuBepcurerckas OuOIMOTEKa | NajdbHEHIIEM WHAWBHYaJbHBIN
OHJIAltH HEOTrPAaHWUYEHHBIA  JOCTYNl W3
mo00i  TOYKM, B  KOTOpOM
UMEeTCsl  JOCTyl K  CeTH
WNHTepHer
2. OO6pazoBaTenbHbII Heorpannuennsiil noctyn
MaTeMaTUYECKUU CairT,
http: WWw.exponenta.ru COJIepKallluii  MaTeMaTUYECKUE
MaKEThI TUISt HOJICPKKU
MIPOBOJMMBIX 3aHITHH, a TaKkke
METOJINYECKUE pa3paboTKu
3. OBC UzparensctBa «JIAHb» — | PaGoTaTh ¢ pecypcom MOXXHO u3

http: lib.elsu.ru
WWW.E.LANBOOK.COM

pecype, MIPEAOCTABIISIFOLLIAN
online gocTymn K Hay4YHbIM
KypHaJlaM M TIOJHOTEKCTOBBIM
KOJUIEKIIMSIM KHHUT Pa3iIM4HbIX
U3/1aTENbCTB.

ceTu By3a 0e3 mpeaBapUTEIbHON
perucTpaliii  Wid u3 000
TOYKHM MHpA, TAE€ €CTh JOCTYI K
ceTu "NnTepner",
MpeABaAPUTEIILHO
3apEerucCTPUPOBaB CBOW JIMYHBIN
KaOWHET, HaXOMsCh BHYTPU CETH
BY3a.
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https://biblioclub.ru/index.php?page=book&id=702265
https://urait.ru/bcode/510769
https://urait.ru/bcode/513866
https://biblioclub.ru/index.php?page=book&id=457891
http://www.exponenta.ru/

4, MaremaTruyueckui noptai, | HeorpanuyeHHblii 1oCTyn
CoJlepaKaIIMM pa3Jesbl: BBICIIAS
http: allmath.ru MaTeMaTHKa, MIPUKIaIHAS
MaTeMaTHKa, HIKOJIbHAS
MaTeMaTHKa, OJIUMITUA/IHAS
MaTeMaTHKa.
5. EcrecTtBeHHOHAY4YHBIN TOPTAJ Heorpannuennslii foctyn
http: en.edu.ru
V1. COBPEMEHHBIE [TIPO®ECCHUOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAIINMOHHBIE CITPABOYHBIE CUCTEMbI
1. Poccuiickuit .
www.school.edu.ru . CBOOOIHBII TOCTYII.
00111e00pa3oBaTeNbHBIN TOPTAI
2. http:www.Krugosvet.ru DneKTpOHHAs SHIMUKIONEINS HeorpanuuenHslii joctyn
3. [TonHoTexkcToBast 6aza JlocTyIl K MOJTHOMY TEKCTY
ANEKTPOHHBIX U3AAHUIA, U3JIaHUI Ha caliTe BO3MOXKEH
npeaHasHaueHHAs Uil CTYICHTOB U | TIOCJI€ aBTOPU3ALINH, JUIS
aCIHUPAHTOB Pa3HbBIX 3TOr0 HEOOXOIUMO MOTYYHUTh
cnenuanbHocTeil. Comep KUt JIOTHH ¥ TTapoJib B B
y4eOHHUKHU U y4eOHbIEe TOCo0us, uH(GOPMaIMOHHO-
MOHOTpa(uH, TPOU3BOJICTBEHHO- O6ubauorpaduueckom otaene
http: www.iprbookshop.ru [IPAKTHYECKHE, CIIPABOYHBIC oubmmoreku (3 srax, 308
W3IaHus, IEPUOJNYECKUe U3lanus, | kab., 2 atax, 206 a). [Tocie
a TaKoKe JICNIOBYIO JIMTEPATypy A | MOJYUYSHHs Mapois
MPAKTUKYIOMINX CIICIUATICTOB. HE00X0IMMO TPOITH
JUYHYIO PETHCTPAIUIO U B
JanbHEenIeM padoTaTh Mo
CBOMMH YYE€THBIMH
JTAaHHBIMHU.
4, Maremaruueckas 6ubamoTeka, Heorpanunuennslii noctym
MTOCTOSIHHO TIOTIOJIHSIEMOE COOpaHue
YHUBEPCUTETCKUX YIEOHUKOB,
http: vilenin.narod.ru Mm HCCICAOBARIHI T1O
Books Books.htrm MATEMATHIECKOMY aHAH3Y,
anredpe, nuddepeHnanbHOMI
TE€OMETPHUH U TOTIOIOTHH,
¢ depeHIMaTbHBIM YPaBHEHUSAM,
MaTeMaTH4ecKoi (usuke.

VIil. JUEH3UOHHOE U CBOBOJHO PACITPOCTPAHAEMOE ITPOI'PAMMHOE

OBECIIEYEHHE

[Tpu peanuzauuu y4yeOHON AHUCUUIUIMHBI MPUMEHSIETCS CleAyrollee JUIEH3MOHHOE U CBOOOJIHO
pacrpocTpaHsieMoe IPorpaMMHoOe o0ecTiedeHue:

- Microsoft Windows;
- Microsoft Office;
- LibreOffice u mp.

Vill. OBOPYJAOBAHHUE U TEXHUYECKHUE CPEJICTBA OBYUYEHHUSA, HEOBXO/IUMBbIE
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http://www.school.edu.ru/

JJIS1 OCYWECTBJIEHUS OBPA3OBATEJIBHOI'O MPOLECCA IO JUCHUITJIMHE
MOAYJIIO)

VdeOHbIe 3aHATHS MPOBOIATCS B AaYAUTOPHUSIX, YKOMIUIGKTOBAaHHBIX CHEIMAIH3UPOBAHHOM
MeOeNlbl0, B TOM YHCIE CTAal[MOHAPHBIMUA WU TMEPEHOCHBIMU TEXHUYECKHUMH CpPEICTBAMHU OOY4CHHUS
(IpoekTop, 3KpaH, KOMIBIOTEP/HOYTOYK).

CamocTrosTenpHas paboTa MPOBOIUTCS B KaOMHETaX, OCHAIEHHBIX KOMITBIOTEPHOM TEXHUKOU C
BO3MOYKHOCTBIO MOAKIIOYCHHU K cetn «MHTepHeT» W oOecredeHueM JoCTylna B 3JICKTPOHHYIO
MH(POPMAIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.
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