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HOACHUTEJIBHAS 3AIINCKA

JlaHHBIE METONMYECKME PEKOMEHJALNUH HAIPaBJICHbl Ha PEATA3ALUIO
caMOCTOSITeNbHOM paboThl o yueOHoi auciurmmHe EH.04 YucnenHnble MeToAbl
st cryaeHtoB  no  cnenpanbHoctH - 09.02.03  IIporpammupoBaHue B
KOMIIBIOTEPHBIX CHCTEMAX.

CamocTosiTenbHas padoTa CTyJIeHTa SIBJSETCS OJTHUM U3 OCHOBHBIX METOJIOB
npuoOpeTeHus U yrayOaeHusl 3HaHu|, TO3HAHUSI OOLIECTBEHHOM MPAKTUKHU.

['maBHOM 3amaveil caMOCTOSITENILHOM palOOTHI SIBISIETCS pa3BUTHE OOLIUX U
npodecCuOHANbHBIX KOMIETSHIINM, YMEHUI NMpruoOpeTaTh HayYHbIE 3HAHMS ITyTEM
JUYHBIX TOUCKOB, (POPMUPOBAHME AKTUBHOTO MHTEpeca U BKyca K TBOPYECKOMY
CaMOCTOSTEILHOMY MOJIXO0/1y B yU4€OHOM U MPaKTUYECKOil pabore.

CamocrosiTenbHas paboTa CKJIAJIbIBaeTCs M3 M3yuyeHUs ydyeOHOM U
CIICLIMAIIBHON JIMTEPATYPBl, KAK OCHOBHOM, TaK M JOIIOJIHUTEIILHOW, BBIIIOIHCHUS
IIPAKTUYECKUX 3aJaHUN.

Meroguyeckne  PEKOMEHJAIMM MO  BBIIOJHEHUIO  CaMOCTOSTEIbHOU
BHEAyJAUTOPHOU pabOThl pa3paboTaHbl B COOTBETCTBHM ¢ mnporpammoit EH.04
Uucnennsie MmeToabl. EH.04 YucneHHbIE METOBI SBIISIETCS YACThIO
npo¢eCCUOHAIBHOIO LIUKJIA, 001enpodecCHOHATBHBIX AUCIUILINH.

B pe3ynbpTaTe ocBO€HUs yUeOHON AUCHUIUIMHBI 00yYaroluics JOKEH
YMETB:

* MCII0JIb30BAaTh OCHOBHBIEC YHCJICHHBIEC METOBI PEIICHUS MATEMATUYECKUX
3az1adg;

* BBIOMPATh ONTUMAJIbHBIN YNCIEHHBIN METO AJIsl PELIEHUSI TIOCTABIEHHON
3a/1a4y;

* 1aBaTh MAaTEMATUYECKUE XapPAKTEPUCTUKU TOYHOCTH UCXOJHON HH(POpMALIH
Y OLICHUBATh TOYHOCTH IOJIy4YEHHOTO YUCIICHHOI'O PEILICHMS;

* pa3pabaTbIBaTh AITOPUTMBI U IPOrPAMMBI JUIsl PEILIEHUS] BBIYUCIIUTEIbHBIX
3aJa4, yYUThIBas HEOOXOAMMYIO TOUHOCTb MOJYy4aeMOro pe3yJbTara.

B pesynbrare ocBoeHMs yueOHOM AUCITUTIIMHBI O0yYarOIIUICS JOJDKEH 3HATh:
®  METOJbl XPAHEHUS YUCEII B TTAMSTH 3JIEKTPOHHO-BBIUUCIUTEIILHON MAIIUHBI
(manee —OBM) u aeiicTBUS Hal HUMH, OLICHKY TOYHOCTH BBIYUCIICHUH;
®  METOJbI PEUICHUS] OCHOBHBIX MATEMATUYECKUX 3a]1a4 — UHTETPUPOBAHUS,
mudpepeHITupoBaHus, PEIICHUS JIMHEHHBIX U TPAHCIICH/ICHTHBIX YPaBHCHUIN
Y CUCTEM ypaBHEHHUH ¢ nmoMouiso OBM

Pe3ynpTaToM 0CBOSHUS AUCIMILUIMHBI SBJISCTCS OBJIAJICHUE O0YYarOIIMMHUCS
00X KOMIIETECHIIUHN:



OK 1. IToruMath CyIIHOCTb U COIMANTBHYIO 3HAUUMOCTh CBOCH OyIyIIei
npodeccuu, TposIBIATh K HEW YCTOWYUBBIN HHTEPEC

OK 2. OpranHu3oBbIBaTb COOCTBEHHYIO J€ATEIbHOCTb, BBIOMPATH THUIIOBBIE
METO/Ibl M CHOCOOBI BBINOJHEHUS MPOPECCHOHATIBHBIX 3a/ay, OLEHUBATh HX
3¢ PEKTUBHOCTH M Ka4eCTBO

OK 3. IIpuHuMath pemieHus B CTAHAAPTHBIX U HECTAHAAPTHBIX CUTyalUsX U
HECTH 32 HUX OTBETCTBEHHOCTH

OK 4. OcymecTBiasATh NOUCK U MCNOIb30BaHNE UH(POPMALIMH, HEOOX0IUMOMN
1 3(PEKTUBHOTO BHINOJHEHUS MPO(PECCHOHATBHBIX 3a]1a4, MPOPECCUOHATBHOTO
Y TUYHOCTHOTO Pa3BUTHS

OK 5. Ucnonb3oBaTh HHGHOPMALIMOHHO - KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
npodeccuoHaIbHON NesATeNbHOCTH

OK 6. PabGotaTh B KOJIJIEKTUBE U KOMaH[I€, 3PHEKTUBHO 0OIATHCS C
KOJUIETaMU, pyKOBOJCTBOM, OTPEOUTENISIMU

OK 8.  CamocrosiTenbHO OIpeAeNaTh 3agaud Npo(eccuOHATbHOTO U
JUYHOCTHOTO Pa3BUTHS, 3aHUMATHCS CaMOOOpPa30BaHUEM, OCO3HAHHO TJIaHUPOBATH
MOBBIIIEHUE KBATM(DUKAIIUU

OK 9. OpueHTrpoBaThCs B YCIOBUSIX YACTON CMEHBI TEXHOJIOTHI B
npodeccuoHaNbHON A TEIIbHOCTH

[1K 1.1. BeimonasaTs pa3zpaboTky crenudukaniy oTeIbHbIX KOMIIOHEHT.

[1K 1.2. OcymiecTBasTh pazpaboTKy Koja MpOrpaMMHOIO MPOAYKTa Ha
OCHOBE T'OTOBBIX CHICIIU(UKAIII HA YPOBHE MOJTYJISI.

[1K 2.4. Peasii30BBIBaTh METO/IBI TEXHOJIOTHH 3aITUTHI HH(POpMAaIUy B 6azax
JAHHBIX.

[1K 3.4. OcymiecTBaaTh pazpabOTKy TECTOBBIX HAOOPOB U TECTOBBIX
CLIEHApUEB.

CamocrosTenbHas paboTa CTyICHTa JI0JDKHA HAUMHATHCS ¢ U3YUYCHUSI, OCMBICTICHUS
W3JI0KEHHON TEMBI B yUeOHOM, CITPaBOYHOM JIUTEpaATypE.

Meroauueckue pPEKOMEHIALNHU UMEIOT OMPEACICHHYIO CTPYKTYpY.

B nepBom pazzene npecraBieHa TeMaTHKa CAMOCTOSATEIbHBIX padOT, MPOIHCAHBI
3aJlaHus JUIsl CAMOCTOSITENIbHON paOoThl U OPMBI X TIPEICTABICHUS, BPEMS,
OTBEJEHHOE Ha UX BBIIOJHEHUE.

Bo BTOpOM paznene comepxkarcs peKOMEHALNUU 0 BBINOJHEHUIO 3aJaHul, B
YaCTHOCTH, JIaH aJIFOPUTM BBIMOJTHEHHUS 3aJaHusi, CHOPMYIUPOBAHBI KPUTEPUU
CaMOOIIEHKH BBITIOJTHEHHOW pPa0OThI, BHUABI KOHTPOJS KadecTBa BBHIMIOJHEHHOM
paboThl, pEKOMEHAYEeMbIE HICTOYHUKU WH(OPMAIIHIH.

[Ipennmaraempie  peKOMEHIAIMKM  pa3pabOTaHbl B  TMOMOIIb  CTYIECHTY,
BBITIOJTHSAIOIIEMY BHEAYJIUTOPHYIO CaMOCTOSATEIBHYIO padoOTy, KOTOPHIE MOMOTYT
OBITh YCTICIIHBIM B 3TON JCSTEIHHOCTH.

TEMATHUYECKOE IVIAHUPOBAHUE

Ne
n/n

dopma
3ananue NpeacTaBJIeH
WSl 3a]aHusl

HanmenoBanue Kos-Bo yacoB

pasaeJia, TeMbl
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Tema 2. IIpudaukénnble Ipuniaoxenne
MeTOabI pemennsi | [IpakTuyeckoe 3ananne «HaxoxaeHne | peajanzoBaHHOe
anredpam4eckux M | KOpHell ypaBHEHMII ¢ TOMOIILIO | CPeICTBAMH 6 4 4 6
TPaHCHEeHIEHTHBIX peanu30BaHHBIX ATTOPUTMOB)» C++, VBA wunam
YPABHEHUId Dephi
IIpunoxenue
Tema 3. Pemenue cucrem P
N I[IpakTHyeckoe 3aaHNe «pellleHHe | PeaJTH30BAHHOE
JINHEHHBIX . N
cHUCTeMbl  JIMHEHHBIX  ypaBHeHHWH | cpexcTBaMu 8 6 6 8
ajredpanvyeckux
. metoaom I"aycca» C++, VBA wim
YpaBHeHHUH .
Dephi
IIpuiaoxenne
IIpakTnyeckoe 3ananne «Haxoxnenue
Tema 4., Metoabl . " peanu3oBaHHOE
KOpHEH  cHCTeM  ypaBHEHHMil ¢
peleHus cucTeMm cpeacTBaMHu 8 6 6 8
N N MOMOIIBIO peain30BaHHbIX
HeJIMHeHBIX ypaBHeHUIl C++, VBA wm
aJITOPUTMOBY .
Dephi
Pacuetnas
TA0IMIA,
Peanmzanus aJIropuT™Ma st
N N co31aHHAas
Temab. YucieHHOe | HAXOK/IEHHs]  JIEBOW, TpaBoi W
. . | cpenctBamu MS | 6 4 4 4
nuddepeHnpoBanue HEeHTPAJIBHOM PasHoOCTHOH | - °,
TPOU3BOTHOM !
JAOTMOJIHEHHAS
rpadpuxamu
[Mpuaoxenue
Haxo:xxaeHue 3HA4YeHHMs] HHTErpajioB | peajM30BaHHOE
Tema 7. YucsieHHoe e P P
MeTOoJaMu NPSIMOYTOJIbHUKA, | CpeacTBaMu 6 4 4 4
HHTErpUpoOBaHUe
Tpaneuuu 1 CUMIICOHa C++, VBA win
Dephi
IIpunoxenue
Tema 8. YuciaenHoe | Pemenne 3agaum Komm meTogom p
o pean3o0BaHHOe
pemieHHe O0OBLIKHOBEHHBIX | Jiiiepa, MOIM(GHUIUPOBAHHBIM
aupdepeHINATBHBIX MeToa0M Jiljiepa U MeToaoM PyHre- cpeacTBaMu 4 4 4 4
aBHEHMI Kyrra Ct+, VBA uu
yp y Dephi
HUTOIro 36 |36 | 36 | 36

METOJNYECKUE PEKOMEHJALIUU IO BBINOJIHEHUIO 3AJAHUHA
B [IPOLIECCE CAMOCTOSTEJIbHON PABOTHI

CamocrosTeqbHas padora Nel

Tema 2. [TpubnuxEHHBIE METO Bl PELICHUS aNreOpanveckux ¥ TPAHCIICHIEHTHBIX YPaBHEHHMA
Leab: ocBoeHNE OCHOBHBIX MPHOIMKEHHBIX METOJIOB HAXOXJICHUS KOpHEH anredpandeckux u
TPAHCLEHJCHTHBIX YPaBHEHHM (JIOKaIMU3aIKs KOpHEH METOJO0M CKaHUPOBAHUS, METOJ JeNeHUs
OTpe3Ka MoMNoJiaM, MeTo Xop1, MeTo 1 HbroTOHA, METO MPOCTHIX UTEpALUiA).

3aganue:

Cpencreamu Delphi (C++, VBA, ...) co3maTb NPOEKT NPUOIMKEHHOTO PEIICHUS] HEIWHEHHOro
ypaBHEHHS (B COOTBETCTBHMHU ¢ BapuaHToM (cM. Talbimiry)) BceMH pacCMOTPEHHBIMH METOJaMHU: METO[
CKaHUPOBAaHMUS MCIIONB30BATh JUISi HAXOXKICHUS OTPE3KOB JIOKAJIM3ALMH, OCTAJbHBIE METO/BI
UCTOJIB30BaTh JUIS WTEPAllMOHHOTO YTOYHEHHs] KOpHEH. BBIMOIHWTH CPaBHUTENBHBIA aHAIU3 IO
TOYHOCTH BBIYUCICHUH (€CTIH BO3MOXHO) U 110 KOIMUYECTBY UTEPALIU.
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Homep YpaBuenue Cpanuup! Jonycrumas
BapHaHTA KopHeii norpemHocTh

x* cos2x+1=0, {O;g} 0.5-10°*

X +x+x+1=0, [—2;21]; 0.5-107*

x® —0.3(x-1)=0, [0:1] 02-107

2x—cosx =0, {o;ﬁ}; 0.2-107

2

0.9x —sin v/x —0.1=0, [01.5]; 0.2-10™
3

tgx—x;rlzo, [O;% 10

X +1=0 [-2,0] 107°

X —6x+2=0 [2:3] 107°

xlhx—1=0 [1.5;2] 107

2x* —3x% +75x —10000 = 0 [8;9] 02107

x*—x*—6x+6=0 [-3:3] 107

x* —2x® +5x* —x-45=0 [-33] 10°°

x* —x-5=0 [-33] 1073

(x+5)(x~1)(x—3) =0 [0:4] 0°

X* +4x=0 [-5:1] 107

(X+5)(x—3)(x+4) =0 [6:4] 0°

(x—3)sin(x) =0 [-6;4] 107

Sin(x-3)=0 [-6;4] 10°

5Sin(x)—Cos(x) =0 [-6;4] 1073

X +5Sin(x)=0 [-67] 107

X +5Cos(x) =0 [-61 107

5Cos(2x)=0 [-471] 107




Homep Ypasuenne [panums! Tonycrimas
BAPHAHTA KopHeii TOrPENIHOCTD
5Cos(2x)=0 [4:8] 1073
xCog(x)=0 [3:8] 107
xSin(x)=0 [2;7] 1073
x> —x=0 [-12] 10°°
Sin(x)+Cos(x)=0 [-5;5] 1073
Sin(x)+x? =0 [-21] 1074
Sm(x) [-2;5] 1073
Sin(x)— 2x +10=0 [3,6] 1078
Sin(x)Cos(x) =0 [3:6] 107
Sin?(x)—Cos(x)=0 [-81] 1073
Sin?(x)—Cos?(x)=0 [-6,-2] 1075
10e*Sin(x)=0 [-5,0.2] 05-10%
e* +2Sin(x)=0 [-73] 1075
x° —0.3(x=1) =0 [-11] 107

®opma npeacrasiaeHus 3aaanus. [Ipunoxenue peanuzoannoe cpenctsamu C++, VBA wiu
Dephi wiu gp.

KoHTpoJb kayecTBa BHINOJHEHHO# pa0oThl: MpOBEpKa MPAKTUYECKOTO 3a/1aHuS.

Kputepun OIeHKM BBINOTHEHHOH pabOThl: MPAaBUIBHOCTh peAM3allMM aIrOPUTMOB; yMEHHUE
JenaTh  TOSCHEHHS 10  TMOJIyYeHHBIM  pe3yjbTaTaMm; MPaBWIBHOCTh  HCIIOJIb30BAHUSA
TEPMHUHOJIOTHH.

TpeOoBaHusl K BHINIOJTHEHUIO:

Hcnonb3ys NeKIMOHHBIA MaTepuan U JOMOJHUTENbHbIE HCTOYHUKN MH(POPMAIUU peain30BaTh
QIITOPUTMBI.

CamocrosiTennbHast pabora Ne2

Tema 3. Pemienue cucreM JIMHEHHBIX anreOpanyeckux ypaBHEHUH
Ieasn: ocBouts MeToA ["aycca perieHns cucteM anredpandyeckux ypaBHEHUH.
3aganue:



Cpencteamu Delphi (C++, VBA, ...) co31aTh MPOEKT PEHICHUS CUCTEMBI JIMHEHHBIX anreOpanyecKux
ypaBHeHU#. [lpeaycMOTpeTh BO3MOXXHOCTH WM3MEHEHHUS Pa3MEPHOCTH CUCTEMBI U BO3MOXKHOCThH €&
3aIOJIHEHUS HETIOCPEACTBEHHO Mepe]] Ha4yaaoM BeIYUCIeHHH. OnpeeuTh 00YCIOBICHHOCTh CHCTEMEI.

Homep Cucrema ypaBHeHUH Homep Cucrema ypaBHeHUH
BapHAHTA BapHAHTA
1 2X, +X, — X, =5 6 3,21x+0,71y +0,34z = 6,12
X, —2x, +3x; =-3 0,43x+4,11y+ 0,22z =5,71
Tx, +x, —x; =10 0,17x+0,16y +4,73z =7,06
2 3x, —x, +x; +2x5 =18 7 2x, —3x, +4x; =20
2x, =5x, +x, + x5 =-7 3x, +4x, —2x, =-11
X, —x,+2x,=8 4x, +2x, +3x;, =9
2x, +x; +x, —x; =10
X, +x,=3x;+x, =1
3 0,04x — 0,08y +4z = 20 8 7,6x, +0,5x, +2,4x, =1,9
4x+0,24y -0,08z =8 2,2x, +9,1x, +4,4x, =9,7
0,09x+3y-0,15z=9 -1,3x, +0,2x, +5,8x; =—14
4 X, X, Xy +x, =4 9 x+2y+3z+4k=-10
2x, —x, +3x; —2x, =1 2x+3y+4z—-5k=-8
X, —Xx;+2x, =6 3x+4y—-5z—-6k =4
3x,—x, +x;—x, =0 4x -5y —6z—Tk =24
5 10

4x+2y+3z=-2
2x+8y—z=8

Ox+y+8z=0

4,5x, —1,8x, +3,6x; =17
3,1x, +2,3x, —1,2x; = 3,6
L8x, +2,5x, +4,6x; = 2,2

®opma npeacrasiaeHus 3aaanus: [Ipunoxenue peanuzoannoe cpeactsamu C++, VBA wiu

Dephi wiu gp.

CamocrosiTenibHast pabora Ne3

Tema 4. MeTo1bI pelieHNs CUCTEM HEJIUHEHHBIX YPaBHEHUH.
Heab: ocBoeHUE METOJIOB MPOCTHIX UTepanuii 1 HploToOHA AMs pelieHus CUCTEM HEeTUHEHHBIX

YPaBHEHUM.
3aganue:

CpenctBamu MS Excel, Delphi (C++, VBA, ...) co3garh NOPOEKT PELICHHS CHCTEMBI
HENTMHEHHBIX YpaBHEHUH (BapHaHT 3aJaHus yKa3zaH B TaOiuIle) METOIOM MPOCTBHIX UTEPAIUi U
MeTo10M HeroTOHa.

Homep Cucrema ypaBHeHUH HauvanbHoe Tpedyemas
BapHaHTAa npud/InKeHne | TOYHOCTh
1 X, + Cos(x,)=0 X°=(3.8,2) £=107"

X, — Sin(x, ) =0




Homep Cucrema ypaBHeHH i HauyaabHoe TpeOyemasi

BapuaHTa npnﬁ.ﬂmlcenne TOYHOCTHb

2 X2 +x2-6=0 X°=(25-05) |e=107"
X +X,-2=0 }

3 Sin(x, )+ Cos(x,)=0 X =(4,05) £=107°
tg(xl) =0 }

4 — X, +€"Cos(x,)=0 X°=(0505) |e=10"
X —X,=0 }

5 X2 =¥ +X%, =0 X°=(0505) | e=10"
Xil— X, =0

6 4X2 +x2 =2 X°=(1.21.45) | e=10"
X, —X; —1= O}

7 4x2 4 X2 =2 X°=(-1-1.5) e=10"
X, —X? =0 }

8 4X2 +x2 =2 X%=(-11.65) |e=10"
X, —X; +2= O}

9 XX, — X3 —1=0 X0 =(2;3) g=107"
XX, + X, =5 = O}

10 —Sin(x, JCos(x, )~ 0.1+0.15x, = o} X° =(0;0) £=107°
—Cos(x, )Sin(x,)-0.2+0.15x, =0

®dopma npeacTaBieHus 3aaanus: [Ipuioxkenue peanusoBannoe cpeacrsamu C++, VBA wim
Dephi wiu gp.

CamocrosiTeqbHass pabora Ne4

TemaS. YUucnennoe quddepeHmpoBanme
Leab: M3y4nTh YHCICHHBIC METOJbI OTBHICKAHHS NEPBOM M BTOPOW Pa3HOCTHON MPOU3BOIHOM
GyHKIMY, 3aJaHHON TaONMYHO (JIeBasi PAa3HOCTHAs, MpaBas pa3HOCTHAs W LEHTpaJbHas
pasHOCTHAsI IPOU3BOIHAS).

3aganue:;

BbluncnuTe mepByr0 M BTOPYIO MPOU3BOAHYIO (DYHKIMH, 33JaHHOM TaOIUYHO, B YKa3aHHOM
TOYKE B COOTBETCTBUH C BapuaHTOM. MHTepmommpoBanue mpoBecti CpeactBamu Microsoft
Excel. IToctpouts rpaduku

Bapmuanr 1..

X 0 1 2 3 4 5 6

y 1 2,718282 | 7,389056 | 20,08554 | 54,59815 | 148,4132 | 403,4288
Bapuanr 2..
[ X 0 1 2 3 4 5 6 |
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|y 10,5 | 1,359141 | 3,694528 | 10,04277 | 27,29908 | 74,20658 | 201,7144 |

Bapuanr 3..

X 0 1 2 3 4 5 6

y 0 4,207355 | 4,546487 | 0,7056 -3,78401 | -4,79462 | -1,39708
Bapuanr 4..

X 3 4 5 6 7 8 9

y -14,8499 | -9,80465 | 4,254933 | 14,40255 | 11,30853 | -2,1825 | -13,667
Bapwanr 5.

X 0,5 0,6 0,7 0,8 0,9 1 1,1

y 13,64316 | 12,94468 | 12,11685 | 11,16796 | 10,10748 | 8,94601 | 7,69515
Bapuanr 6..

X 1 1,5 2 2,5 3 3,5 4

y -0,30117 | -0,92676 | -1,32544 |-1,39962 |-1,13111 | -0,58567 | 0,10316
Bapwanr 7..

X 1 1,1 1,2 1,3 1,4 1,5 1,6

y 0,64209 | 0,50897 |0,38878 |0,27762 |0,17248 |0,07091 | -0,02921
Bapwanr 8..

X 2 2,1 2,2 2,3 2,4 2,5 2,6

y -0,45766 | -0,58485 | -0,72790 | -0,89348 | -1,09169 | -1,33865 | -1,66224
Bapwnanr 9..

X 2 2,1 2,2 2,3 2,4 2,5 2,6

y 6,97291 | 7,66132 |8,43651 |9,30791 | 10,28578 | 11,38135 | 12,60685
Bapwuant 10..

X 5 5,2 5,4 5,6 5,8 6 6,2

y 148,70 181,74 222,04 271,20 331,19 404,39 493,75

dopma npeacrasjenus 3aganus. PacuetHas Tabnuia, peannsoBanHas cpeactsamu MS Excel,
rpaduKy, TTOTY4YSeHHBIX 3aBUCUMOCTEH.

CamocrosiTennbHast padora NeS

Tema 7. YnciieHHOE UHTETPUPOBAHUE

Hean: ocBouts MeTOIBI (PopMyIia MPSIMOYTOJIbHKKA, (opMyna Tparnenud, Meto; CUMIICOHA) U
CBOWCTBA YMCIICHHOTO MHTETPUPOBAHHSI.

3amanue. CpencrBamu Delphi (C++, VBA, ...) co3aath NpoeKT NpHOIHKEHHOTO BbIYMCICHHS
uHTerpana (B coorBercTBUM C BapuaHToM (cMm. Tabmumy 7.1)), wucmonbdys dopmyny
NPSIMOYTOJIbHUKOB, (opmyiny Tpaneuuid u Metoq CumrcoHa. BBINOIHHUTH CpaBHUTEIBHBIN
aHaJIM3 BBIYMCICHHI TI0 TOYHOCTH U KOJUYECTBY UTCPAIIHIA.

Tabmuma 7.1
Homep BblunciisieMblii HHTErpaJi Homep BoruncisieMblii HHTErpaJ
BApHAHTA BapHaHTAa
1 3 14 .,

jx3\/x2—1dx J‘Sln Y ix

1 y COSX
2 j- xdx 15 2 dx

4 x
o 1+x et -1
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Homep BeryuciaseMsblil HHTErpasa Homep BrruuciaseMsblii HHTErpasi
BapHAHTA BapHaHTA
3 3 ¥ 16 2z
Ie —dx 0s 5x cos xdx
1 X 0
4 L o 17 A
J.e dx Jcos3 xsin 2xdx
0 0
5 7 18 %4 .
Icos In xdx dex
1 o 1+cosx
6 e 19 z
I In xdx 2
1 I X C0s xdx
0
7 L 20 2
Ixze‘xdx I(sz —1}jx
-1 0
8 z 21 2
3. jexdx
Ie Cos xadx ]
0
9 4 22 ;
j m—3de J. (\/; - x}ix
2 X 0
10 3 , 23 z
I x°e* dx J3. dx
° 4 sin? x
6
11 z 24 2
2 I In xadx
I cos5xdx 1
0
12 1 24 5 X
I e**dx j Xe dx
5 58 -1
13 1 26 1 U4
I e “dx j 5X dx
5 o X0 +1

®opma npeacraBiaeHus 3aaanus: [Ipunoxenue peanusoBannoe cpernctsamu C++, VBA wu

Dephi wiu gp.

CamocrosiTeibHas padora Ne6
Tema 7. UucnenHoe pemieHre 0ObIKHOBEHHBIX JU((epeHIInanbHbIX ypaBHEHUH

Hean: ocBouts MeTonbl (MeTOA Ditnepa, MoAM(MUIUPOBAHHBIA MeTox Dilepa, Metos Pynre-

Kyrta) u cBoiicTBa pemenus qudhepeHIHanbHOr0 ypaBHEHHUS IEPBOTrO MOPSIIKA.

3aganue:;

Cpeacteamu Delphi  (C++, VBA,

CO31aTb

12

IIPOEKT

NpUOJIMKEHHOTO  PELIeHHUs
middepeHnanbHOTO ypaBHEHHs, 3aJaHHOTO B Tabmuue. Pemuts 3amauy Komu pazmuuHbIMU




METOJaMH: METOAO0M Diiniepa, MOAUDUIIMPOBAHHEIM MeTOZIoM Ditniepa u meronoMm Pynre-Kyrra
4-ro nopsiaka. llar uaTerpupoBaHms BEIOPATh CAMOCTOSTENIBHO.

Homep 3agaua Komm
BapuaHTa
1 x’dx+ydy=0, y(0)=
2 ) ﬂ_ B
(L+x )dX—ZX(y+3), y(0)=-1
3 %x—y+x:0,y(1)=
4 xy2%=x3+y3, y(1)=3
> %x+y:3,y(1)=0
6
%sin X—ycosx=1, y(gjzo
! Y osx=Y y(0)=
1 COSX =1 v y(0)=

(1+x2)dy+ ydx=0, y(1)=1

Y Ler_0, y)=

X dx
10 dI =-0,0693(T - 20), T(0)=100
1 X _ _0,0004401x, x(0)=1
12 dy vy .y T
=2 _2 2 yv(1)==
ax x oy Y1) 2
13 3extgydx+(1+ ex)sec2 ydy =0, y(O)zz
14 dv

M- =Mg - fSv’, m=120, =981, S=83, f =0,81, « =0,56, v(0)=0

15
d—y=2x2+2y, y(0)=
dx
16 as
- S(12)= 2500
dt 2400 ( ) ( )
17 dy 1+y
—+—=0, y(0)=1
dx  1+x? y()
18
ﬂ:cosx—0.2sinx, y(ﬁj=0
dx 2
19
@:1-{-)‘/008)6, Y(Ej=0
dx sin x 2
20 dy arctgx—y
—=—=—-=vy(0)=0
dx 1+ x? y()
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21 %:g—avz, o = 0,005, g =981, v(0)=0
22 x%+y=3, y()=0

23 (1+x2)%—xy:2x, y(0)=0

24 x%—By:x“ex, y)=e

25 %sin X—ycosx=1,y g =0

dopma npeacraBiieHus 3aganun. [Ipunoxenue peanuzoBanHoe cpenactBamu C++, VBA unu
Dephi wnu gp.

JJIs1 MOATrOTOBKM K MTOIOBOMY TECTHPOBAHMIO CJIeAyeT OPHMEHTHPOBATHCS HA BOIPOCHI,
NpeUI0sKeHHbIe HUIKe:

Tema 2. IlpuéaumikeHHble MeTOAbI pelIeHUus] ajaredpaMdyecKMX M TPAHCLHEHIEHTHBIX
YPaBHeHUil

Uto nmaér otnenenue (JIokaau3aus) KOpHEr?

KakoB anroputm MeTosa CKaHUPOBAHMS, TPUMEHAEMBIN IS JIOKAIM3allud KOpHEH (PyHKIMM HA
3aJaHHOM MHTEpPBaJIe UCCICAOBAHUS?

B uém 3akmmrouaercs reOMETPUYECKHI CMBICT METOAA TTOJIOBUHHOTO JIeTICHUS ?

Bceraa i1 no3BosiseT METO ] MOJIOBUHHOTO JIEJIEHUS BEIYUCIUTH OTACIEHHBIN KOPEHb YPaBHEHUS
C 3aIaHHOM MOTPEIIHOCTHIO?

Kaxk Bb1Oupaercst HauaapHOE PUOIMKEHNE B METO/IE TTIOJIOBUHHOTO JCJICHUS?

B uém 3akmrouaercs reoMeTpUYECKUil CMBICT MeToAa Xopa?

Kaxk Bb1OMpaeTcst HauaapHOE TPHOIMKEHUE B METOJIE XOPA?

Kakumu cBoiicTBamMu J0JbKHA 00nanath GyHkius f (x), 4TOOBI METOJIOM XOPJ MOKHO OBILIO
pemuTh ypaBHeHue f (x) =07?

Kaxkoii koHel Xopabl HEMOABYXKEH ITPU pean3aiui Mmeroaa’?

B uém 3akmrouaercs reomeTpuyeckuii cMbica Metoga Herotona?

Kaxk Be1OMpaercst HauanpHOE pHOIMKeHue B MeToie HeroToHa?

KakoB kputepuii OKOHYaHUS UTEPALIMOHHOTO Tpoiiecca B MmeToae HeroToHa?

Kakoit pyHKIMEl 3aMeHsieTcs JIeBast yacTh ypaBHeHus f (x) =0 B MeTO/I€ UTEpAIUii?

Kak BbIOMpaeTcst HayaJlbHOE NPUOJIMKEHUE B METO/IE ITPOCTBIX UTeparuii?
CdhopMynunpoBaTh ycia0BHE CXOJAUMOCTH METOJIA MPOCTHIX UTEPALUA.

KakoB kpuTepuii OKOH4aHHS UTEPALMOHHOTO IIPOLIECCa B METOJE MPOCTHIX UTEpaLUii?
Tema 3. Pemienne cucreM JTHHEHHBIX aaredpandecKuX ypaBHeHUH

UYro MOHMMAIOT MO 00YCIOBIEHHOCTHIO BBIYMCIUTENBHOM 3a1aun?

B uem 3akmrouaercs npsmoit xon B mertoze ['aycca?

B gem 3aximouaercst oOpaTHbIit X0 MeToaa ["aycca?

Kak B anroputme merona ['aycca BeIUUCIIAETCS ONPEAEIINTEND?

Tema 4. MeToab! pemieHHsl CHCTEM HeJMHEHHBIX YPaBHCHHU I

KakoB anroputm MeTosa MpoCThIX UTEPALMM PEIIEHNS CUCTEM HEJIMHENHBIX YPAaBHEHUN?
CdhopmynupoBaTh KpPUTEPHH CXOJAMMOCTH METOJAa MPOCTHIX HWTEpAlMil pEIICHUs CHCTEM
HEJIMHEWHBIX ypaBHEHUI?
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CdhopmynupoBarh KpUTEepUid OKOHYAHHMS HMTEPAMOHHOTO Tpolecca B METOAE IMPOCTHIX
WUTEPALMI PELIEHUS CUCTEM HEJIMHEWMHBIX YPABHEHUM.

Kakos anroputm Merona HeloToHa pelnieHns CUCTEM HEJIMHEMHBIX ypaBHEHUMN?
CdhopmynrpoBaTh KpUTEpUil OKOHYAHHS UTEPAIIMOHHOTO Mpoliecca B MeToie HproToHa.

Tema S. YUnciennoe nuddepeHuupoBanue

@opMyIIbl ITPaBOM U JIEBOW PA3HOCTHBIX IPOU3BOIHBIX |-TO nopsaka.

KakoB mopsmok TOYHOCTH MMEIOT (POPMYJIBI MPABOW M JIEBOW Pa3HOCTHBIX IMPOU3BOJIHBIX 1-TO
MOPSAIKA.

®dopmyna LIEeHTpaJIbHON pa3HOCTHON MPOU3BOIHON 1-T0 mopsaka.

KakoB mnopsnok TouyHOCTHM uMeeT (opMysa LEHTPAJIbHON pPa3HOCTHOM NPOM3BOAHON 1-ro
MOPAIKA.

@®opMyita BTOpOH pa3HOCTHOW ITPOU3BOJHOM.

BeiBog popmyit unciieHHOTO AU PepeHIupoBaHus TOCPEACTBOM HHTEPIIOJIALINY.

Tema 6. IIpudau:xkenne pyHkumii

CdopmynupoBaTh OCHOBHYIO 33/1a4y HHTEPIOJISINY U 33]1a4y SKCTPATIOJISIINH.
ChopmynupoBaTh KpUTEpUIl aNMpOKCUMAllUM METOJOM HAUMEHBIIMX KBaJpaToB s
cienyoomen (QyHKIUU: y(x) =axX U BbIBECTH (GOpMyIy JUIsl ONpeAeSeHUS HEU3BECTHOTO

ko3¢ dunmeHTa a.
ChopmynupoBaTth KpUTEpUH aMMIPOKCHMAIIMM METOJIOM HAWMEHBINUX KBaJIpaTOB A

cienyomen (yHKIUH: y(x)= d, + ;X " BeIBECTH (POPMYJIBI IJIs ONpPENEIICHUS] HEU3BECTHBIX

K03(p(HUIMEHTOB a, U &, .
ChopmynmupoBaTth KpUTEpHUN aMIPOKCHMAIMM METOJIOM HAWUMEHBIIUX KBaapaToB s
cnenyromeid  QyHKIIHUH: y(x):aOExp(aix) U BbIBeCTH GOPMYNIBI IS  AHAJTUTHICCKOTO

OIIpeJIeTICHNs] HEU3BECTHBIX KO3()D(DUIIMEHTOB A, U &, .

Tema 7. UncjieHHOe HHTErPUPOBaHUE

KakoB reomerpuueckuif cMbICI NPUOTMKEHHOTO  BBIYMCIEHHUS HWHTErpajia  METOJIOM
NPSAMOYTOJIbHUKOB?

KakoB reomerpudeckuii cMbICI MPUOIMKEHHOTO BHIYMCICHUSI HHTETpalia METOJIOM Tpar euii?
KakoB kputepuil NpakTUYECKOW OLEHKH IMOTPEIIHOCTA BBIYUCICHHUS HMHTErpaja MeETOJIOM
Tpanenun?

KakoB reomerpudeckuii cMbICI TPUOIHKEHHOTO BHIYMCIECHUS UHTErpaia MetogoM CumrcoHa?
KakoB kputepuil NpakTUYECKOW OLEHKH IMOTPEIIHOCTA BBIYMCICHHUS HMHTErpaja MeETOJIOM
Cumncona?

KoHTposnb camocToAaTenbHOM paboTsl

BeimonHeHne caMOCTOSTENBHOH pa0OTHI  SBIISIETCS  OOSI3aTENBHBIM — YCIOBHEM Ui JOIyCKa K
MPOMEKYTOYHON aTTECTAlUH 00yJaromIerocs.

Jus mpoBepku >(h(PEKTUBHOCTH CaMOCTOSATEIBHON pabOThl CTyIEHTa HEOOXOIUM ee KOHTpoib. K Bumam
KOHTPOJISI OTHOCHTCSL:

® YCTHBIH OIpOC;

® BEINTOJTHEHHE TIPAKTUIECKUX 33 [aHUM.

VYCTHBII ONpOC MO3BOJSIET OLIEHUTH 3HAHUS U KPYT030p CTYAEHTa, YMEHHUE JIOTHYECKU MTOCTPOUTH OTBET,
NPOSIBJIEHHE KOMMYHUKATHBHBIX HaBBIKOB. Y CTHBIH ONPOC OPMEHTHPOBAH Ha OLEHKY 3HAHWH. Y CTHBIN
OIPOC TPOBOAUTCA B (hopMe coOeceJ0BaHHS.

[MpakTHyeckast paboTa mpenHa3Ha4YeHa Ul TMPOBEPKH BBITOIHEHHS 33aJaHUH CAMOCTOSTEIBFHON padoTHl,
MPOBOJMTCS HA MPAKTUYECKUX 3aHATUSX HAIPaBJICHA HA OI[EHKY ChOPMHPOBAHHBIX YMEHUIA.

[To uToram yCTHBIX OIPOCOB M HPOBEPKH MPAKTHYECKUX PAOOT BBHICTABISIETCS OIEHKA MO CleAyrolieit
mkaje (Tadr.)

Taom.
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IlIkama oleHMBaHWS 3HAHUN U YMCHHﬁ, C(bOpMHpOBaHHI)IX II0 UTOraM BBIIOJIHECHHUS CaMOCTOSTEIHHOM

paboThI

Ouenka Kpurtepun oneHnBanus

«5» (OTIIMYHO) W3JI0KEHNE MaTepHaja JJOTHIHO, TPaMOTHO, 0e3 OIHOO0K;
CBOOOJIHOE BIIa/IeHHE MPOQECCHOHATBHON TEPMUHOIOTHEH;
yYMEHHE BBICKa3bIBaTh U 00OCHOBATH CBOM CY)K/ICHUS;
IrpaMOTHO MpPHUMEHSET aJrOpUTMbI s pEeIIeHUs NPAKTUUYECKUX 3ajad, TIpaMOTHO
HCTIONB3yeT KOHCTPYKIUH S3bIKa HPOTPaMMHUpPOBAHMA Ul pEIICHHS NPaKTHYECKHX
3aj1au.

«4» (xoporo) CTYAGHT TpaMOTHO WH3JaraeT MaTepuas; OpHUEHTHpYeTCs B MaTepuaie, BIaAeeT
npoeccoHaNbHON TEPMUHOIOTHEH, OCO3HAHHO NMPUMEHSIET TEOPETHUECKHIE 3HAHHS, HO
coziepkaHue U opMa OTBETa UMEIOT OT/IENIbHbIE HETOYHOCTH;

OTBET TPABUWIBHBINA, NONHBIA, C HE3HAYUTEIBHBIMU HETOYHOCTSIMH WJIM HEIOCTaTOYHO
TIOJTHBIN

NPUMEHSET alIrOpPUTMbBI  JUIsl  PElIeHHs] IPaKTHYECKHX 3aiad C  HeOOJNBbIIUMHU
HETOUHOCTSIMH, HCIIOJIb3yeT KOHCTPYKIMM S3bIKa MPOrpaMMHPOBAHUA JUISL PEIICHUS
NPaKTHYECKUX 33734 ¢ HeOOJIbIIMMHU HETOUHOCTSIMHU.

«3» CTYAEHT M3JIaraeT MaTepuas HEMOJIHO, HEMOoCIelI0BaTeNbHO, OMyCKaeT HETOUHOCTH B

(YLOBIIETBOPHUTEINILHO) ONpe/eNeHNN TIOHATHH, B NPUMEHEHNN 3HAHWM, HE MOXET J0Ka3aTelbHO 000CHOBATH
CBOU CYXJICHHUS;

O0OHapY)KUBAETCS HEJOCTATOYHO INTyOOKOE TOHUMaHKE U3Y4EHHOr0 MaTepuara.
MNPpUMEHACT aJITOPUTMBL JId PCIICHUA NPAKTHYCCKHUX 3aJad C OH_II/I6K8.MI/I, HCTOYHO
HCIIONB3YET KOHCTPYKIMH S3bIKa IIPOrPaMMHUPOBAHHUSA JUIS PEIICHUS MNPAKTHYECKUX
3ajau.

<2 OTCYTCTBYIOT HCO6XOJII/IMBIC TEOPETUUCCKHUE 3HaHUA, JAONYHICHBI OI_HI/I6KI/I B

(HEeyIOBIIETBOPUTENBHO) | ONMPEAETICHUH MOHIATUMH, HCKaXKeH UX CMBICI,

B OTBETE CTY/CHTA MPOSIBIISIETCSl HE3HAHWE OCHOBHOT'O MaTepualia y4eOHOI MporpaMMel,
JOMYCKAIOTCS TIpyOble OIIMOKM B W3JIOXKEHHH, HE MOXKET NPHUMEHSTh 3HAHHWS I
pelieHus 3a1a4

PaKTUIECKOE 33aHHE HE BBIIOJIHEHO

HcTounnkm aurepaTypbl

1. [Tumenos, B. I'. Yucnennsie Metoasr. B 2 4. Y. 1 : yuednoe nocobue ams CI1O / B. I'. Ilumenos ; mox
penakmueii 0. A. Menenmosoii. — 2-e u3a. — Caparos, ExatepunOypr : [Ipodobpaszosanue,
VYpanbckuii ¢penepanbublii yausepeutet, 2019. — 111 ¢. — ISBN 978-5-4488-0398-7,
978-5-7996-2919-9. — Texkcr : sneKTpoHHEIH // DnekTponHo-0nbaoTeuynas cuctema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/87906.html. — Pexxum noctymna: st aBTOPU3HP.
ITons3oBareneit

2. [lumenos, B. I'. Uncnennsie Mmeronsl. B 2 4. Y. 2 : yue6HOe mocoome mis CIIO / B. I'. Ilumenos, A. b.
JloxxaukoB ; mox penakmueit 0. A. MenentoBoit. — 2-¢ u3na. — Capatos, EkarepunOypr :
[IpodobpazoBanne, Ypanbckuii dpeaepanbHblil yauepeutet, 2019. — 105 ¢. — ISBN
978-5-4488-0399-4, 978-5-7996-2894-9. — TekcT : 37€KTPOHHBIH // DNEKTPOHHO-OMOINOTEUHAS
cucrema IPR BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/87905.html. — Pexxum moctymna: mms
aBTOPU3UP. N10JIb30BATENEH

3.Barep, b. I'. Uncnennsie merossl : yue6Hoe nmocobue / b. I'. Barep. — Cankr-lletepOypr : CaHkt-
[TeTepOyprckuii rocy1apcTBEHHBIN apXUTEKTYPHO-CTPOUTENBHEIN yHIUBepcuTeT, ObC ACB, 2017. —
152 c. — ISBN 978-5-9227-0786-2. — TeKcT : 31eKTpOHHBIH // DIEKTPOHHO-OMOINOTEHASI CHCTEMA
IPR BOOKS : [caiit]. — URL: http://www.iprbookshop.ru/78584.html. — Pexxum noctyna: amns
apropusup. [lons3zoBareneit
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https://www.biblio-online.ru/book/A0618E47-9FBD-4007-ABB2-82606049E61D
http://znanium.com/catalog.php?bookinfo=554896
http://znanium.com/catalog.php?bookinfo=370603
http://znanium.com/catalog.php?bookinfo=455188

4. Barumies, P. B. Unucnennsie Metoibl | yaeoHoe ocodue / P. B. barumies. — Jlunenk : Jlunenxkwuit
rocylapcTBeHHbIN TexHuueckuil yausepcuret, ObC ACB, 2018. — 73 c¢. — ISBN 978-5-88247-900-7.
— Texkcr : anekTpoHHBIH // DnekTponHo-0noOnuoreunas cucrema IPR BOOKS : [caiit]. — URL: http://
www.iprbookshop.ru/88750.html. — Pexum moctyna: mis apropusup. [lonas3oBarencit

5. Tapacos, B. H. Uucnennsle MeToasl. Teopusi, anropuT™bl, MporpaMMsl : yaeOHoe mocobue / B. H.
Tapacos, H. @. baxapeBa. — Camapa : IloBomKkckuii rocy1TapcTBEHHBIM YHUBEPCUTET
TeleKOMMYHHUKaui 1 nHpopmatuku, 2017. — 266 c. — ISBN 5-7410-0451-2. — Teker :
ANIEKTPOHHBIH // DnekTpoHHo-OnbanoTeunas cucrema IPR BOOKS : [caiit]. — URL: http://
www.iprbookshop.ru/71903.html. — Pexwum noctyna: mis apropusup. [lonas3oBarencit

6.3eHKoB, A. B. Uncnennsie MeTobl : yueOHoe mocodue / A. B. 3enkoB. —ExaTepunOypr : Ypanbckuii
(dbenepanbubiii yausepcuret, ObC ACB, 2016. — 124 ¢. — ISBN 978-5-7996-1781-3. — TekcrT :
ANIEKTPOHHBIH // DnekTpoHHo-OnbaunoTeunas cucrema IPR BOOKS : [caiit]. — URL: http://
www.iprbookshop.ru/68315.html. — Pexwum moctyna: st aBTOpU3HP. MMOJTB30BATEICH

HNurepneT-pecypcebl:
1.ITopran Math.ru: 6ubnroTeka, MeuaTeKa, OTMMIHAIbI, 33/1a41, HAYYHBIC IIIKOJIbI, YIUTEIIbCKAS,
UCTOpHUS MaTeMaTuku http://www.math.ru

2. Marepuainsl o MaTeMaTike B EanHoN KoUTeKInu nupoBBIX 00pa30BaTebHBIX pecypcos http://
school-collection.edu.ru/collection/matematika
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http://znanium.com/catalog.php?bookinfo=452274
http://elibrary.ru/contents.asp?titleid=8373
https://elibrary.ru/contents.asp?titleid=8373
https://elibrary.ru/contents.asp?titleid=25599
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