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IIpeaucaoBue

B HOBBIX 00pa3zoBaTeNbHBIX CTaHAApTaX 3HAYMUTENbHAS 4YacTb
y4eOHBIX YaCOB OTBOAUTCS HA CAMOCTOSITETIHHYIO paboTy CTYyIEHTOB. DTO
03HAYaeT, YTO METOJUYECKOoe oOecledeHne AUCLUUIUIMHBL JTOJHKHO
BKIIIOYAaTh B cebd JUTepaTypy COOTBETCTBYIOIIEIO  COJCP)KAHUS.
Teopermueckue pazgensl BEIYUCIUTENEHBIX METOAOB JOCTATOYHO ITOITHO
U3JI0KEHbl B yueOHHKe [1], HO MPaKTHYECKH OTCYTCTBYIOT 3aJauyHUKH
aZIcKBaTHOTO YPOBHS [IJIsi BHEayIUTOPHOH paboThl. OcobeHHO 3TO
KacaeTcsi BOIIPOCOB IPAKTHIECKOTO NMPUMEHEHHS H3Y4aeMBIX METOIOB, a
TakKe YIPaKHEHHWH pacdeTHOTO Xapakrepa. [lpocreiimme 3amadm, Kak
MIPaBUJIO, BBIJAIOTCS CTYJEHTaM B BUJIE 003aTeIIbHBIX PACUETHBIX 3aJaHUN
(TUIIOBBIX pAacyeToOB), BBIIOJHEHHE KOTOPBIX CBUJIETEIBCTBYET 00
OCBOCHMH IIpeMeTa Ha HadanbHOM ypoBHe. OmHAKoO Ha 3adeTax o
9K3aMEHaX OT CTYIEHTOB TpebyeTcs Oojiee ITy0OKOe OCBOCHUE MaTepHaa.

Hacrosimee moco0Oue 4YacTHYHO 3amoiHAET 3TOT mpoben. OHo
OXBaTHIBAET BCE pa3leibl BBIYMCIUTEIBFHBIX METOAOB (32 HCKIIOUYEHHEM
YUCIICHHOTO PEIUICHHs YPaBHEHUM B YACTHBIX MPOU3BOIHBIX), YHTACMBIE
JUIsL  CTYyJEHTOB  Da3IMYHBIX  HANpaBJeHWH  MoArotoBkn  MDOU
npenofaBarensaMu  kKapenpslt MM, u Bkmogaer B ce0s HE TOIBKO
yIpakHeHUs, TpeOyIolmIue pemeHrus B YHCIaX, HO TakKXe BOMPOCH
KayeCTBEHHOT'O XapakTepa.

[Tocobne MOXHO paccMaTpuBaTh Kak COOpPHHK 3aJaHHid  JUIs
JIOMAITHEeH pabOTHI CTYICHTOB, 3aJaHUH JIsT 00CYKICHHUS Ha CEMIHAPCKUX
3aHSTHUAX, 3aJIaHUH 11 3alIUTHI Ja00paTOPHBIX PadoT.

Hpyras nenb mocoOust — MOMOYb OOYYaIOIIUMCSI CTPYKTYpHUPOBATh
MaTepuan W TIyOXe IMOHATh €ro, a UMEHHO: HMOAYepKHYTh HEKOTOpHIC
Ba)XHbIE MOMEHTBl TEOPETUYECKOH OCHOBBI HM3y4aeMbIX YHCICHHBIX
METOJIOB; 0OpaTUTh BHUMaHHE HA 0COOEHHOCTH MOCTPOCHHUS U pealn3aiun
METOJIOB, Ha UX CPaBHUTEIHHBIC XapaKTEPHCTUKH; TOKA3aTh MHTCPECHEIC
3a/layd, Ha KOTOPHIX MOXHO JEMOHCTPUPOBATh TOHKOCTH PaOOTHI
METOJIOB. Marepuan OTACTbHOW TEeMbl MOXHO HCIIONB30BaTh IS
MOJTOTOBKH K 3aIlIUTaM TEMAaTHUYCCKHUX JTaOOpaTOPHBIX PadOT W K APYTHM
KOHTPOJIbHBIM MEPONPHUSITHSM.

B wmeromnyeckoMm TutaHe (00O3HAYEeHHS, TEPMHUHOJIOTHS, MOPSIOK
MoJjaYu MaTepuana u T.7.) JaHHOE MOCOOHe MPHUBS3aHO B YUeOHUKY [1], u
nocobusim [2 — 4], B KOTOPBIX MOXXHO HAalTH MOAPOOHBIC MPHUMEPHI
pelICHUs THITOBBIX 3a/1a4.



OcHOBBI TEOPHUH MOrPEeIIHOCTH

Marepuan 1o JaHHOH TeMe cofepxutcs B [1, rnasa 2, riasa 3]. IIpumMepsl
perieHus 3a7a4 MOKHO HalTH B [2].

1. Jlnst gero TpeOyeTcs JBa pa3HbIX clloco0a OIpeneieHus OrPEHOCTI
(abcomroTHAS ¥ OTHOCUTEIIbHAS)?

2. llyctb HeKOTOpas MPHOIIKEHHAS BEIWIHHA N3MepsieTcs, HallpuMep, B
Jbkoynax. B gem OymyTr m3MepsATbCS ee aOCONMIOTHAas W OTHOCHTENbHAS
HOTPEIHOCTH?

3. OObsicHUTE pa3zIMuue MEXIy OKPYIJICHHEM II0 JOIOJHEHHIO |
OKPYTJIEHHEM YCEUCHHEM.

4. UYewm BepHas 1udpa OTINYACTCS OT 3HAYAIIEH?

5. [l 4ero UCHoNb3yeTcs MOHATHE BEPHOU IIU(pPHI?

6. Moryr M HEKOTOpble IM(PHl NPHUOJMKEHHOTO 3HAYCHUS OBITh
BEPHBIMH, HO HE COBNAJaTh C COOTBETCTBYIOIIMMH IH(PaMU TOYHOTO
3Ha4eHus1? MoryT M Bce BepHBbIC LU(PHI NPHOIMKEHHOTO 3HAUEHUS HE
COBMAJATh C COOTBETCTBYIOIIMMH IU(PPaMHI TOYHOTO?

7. MoXeT 1M MOTPeIHOCTh (PYHKIIMU OKa3aThCsl MEHBILE MOIPELIIHOCTU
ee apryMeHTOB?

8. [IlpuBenauTe reoMeTPHUIECKYIO MILTIOCTPAIMIO (POPMYIIBI TTOTPEITHOCTH
BBIYMCIICHUS (DYHKIIUH OJTHON MIEpEMEHHOM.

9. Moxer i omHa U Ta ke (QYHKIMS OBITH XOpOIIO OOYCIIOBJIEHA B
OJHOM JHWalla30He M3MEHEHHs apryMeHTa M IUIOXO OOYCIIOBIECHHOW B
JIpyrom?

10. Moxer 11 onHa U Ta e (PyHKIUS OBITH XOPOIIO OOYCIOBIEHHOI C
TOYKH 3peHHs aOCOTIOTHOM IOTPEUIHOCTH M IUIOXO — C TOYKU 3PEHHS
OTHOCUTEIHHOU (B OJTHOM H TOM JK€ JUara30He N3MEHEHUS apryMeHTa)?
11. MoHO 1M TOYHO IpeAcTaBUTs B OBM uncno «e»?

* * %

12. Creayroniue yuciia 3aiaHbl IPHOINKCHHO:

a=255.651, Aa=2.1, b=0.9386, Ab=0.02,
c=-5.1486, Ac=0.06, d=1986, Ad=14,
=300,  Af=0.002, K=777.77, Ak=9.9 .

3amumuTe STH YHchaa B Tpex (opMax 3amHMcH: C HCIIOJIh30BaHHEM

3HAUEHHsI aOCOJIOTHOM TOTPEIIHOCTH, C WCIIOJIb30BAHHUEM 3HAUYEHHS

OTHOCHTEIHHOM MOTPEIIHOCTH M CO BCEMH BEPHBIMH ITHU(PPaMH.

13. IlpubnrmwKkeHHOEe YHCIO & COACPXKUT 5 BepHBIX muepp. UYTo MOXKHO
CKa3aTh 00 OTHOCHTEJIFHOM IOTPEITHOCTH YHcia a?



14. C  kakOoH  OTHOCHTENHHOH  IOTPEIIHOCTHIO  HYXHO  HalTH
OpUOMKEHHOE 3HAYCHHE YKCIa 8, YTOOBl BEPHBIMH OKa3aduCh 5
3HAYaImuX udp?

15. Ins mpubmmwkenHbpix uncen @ u b (@ > b > 0) umsBectHo, uTO
da=0b=¢ . OLeHuTe MOTPEIIHOCTH

a) o(a+b), b) 6(a-b), c) 8(ab), d) s(a/b),

e)é(m), f)5(ﬁ), g)§(a2-b5), h) 5(a+b)?.

16. Yacna a wuw b 3amamsr  mpubmmwkendo: a=1.137, b=1.073,
Aa = Ab = 0.011. Ouennre MOrpeNIHOCTH
a) A(a-b), b) A(a-b), C) A(a2 -3b) d) AVa-b.

3anmuIuTe pe3yabTaThl C YUETOM BCEX BEPHBIX LUMP.
17. Omnpenenute, Kakoe U3 paBeHCTB 0osIee TOUHOE:

a)\105=324 wum  30=5.47;

b) E=1.091 WIH §=l.533 :
11 15

¢) +10.5=3.24 wm %=0.235?

18. YkaxuTe TmpaBWiIa OIECHKH aOCOJMIOTHBIX M  OTHOCHTEIbHBIX
MOTPEIIHOCTEH (PYHKITHHA

a) y(x)=x2, b) y(x)=a¥ (a>0),  c) y(x)=e*.

19. Haiigure abCOMMOTHYIO W OTHOCHTEBHYIO IMOTPEITHOCTH BBIYUCIICHUS

X; — 2X
3HAUEHMs BRIPAKEHMS —— 2  ecin ¥ =2.5+0.1, X, =2.0+0.2,
X3

20. OyHKIHS f(x,y,2)=2x-2y+52 BEIUUCIISIETCSI B TOYKE
(x*,y*,2*)=(1,4,5), npuueM aOCONIOTHas MOTPELIHOCTE KaKIOro

aprymenta coctasisier 0.04. Haiinmure BeMMUYMHY IOTPEHIHOCTH
A(F*).

21. Haiinute abCOTIOTHYIO HOTPELUIHOCTh (byHKIUH
f(x,y,t)=Inxsin(y+t), ecmu  x=3.25%+0.05, y=2.0+0.1,
t =1.684 +0.002 .



22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Hatinure a0COFOTHYO MTOTPEITHOCTh GbyHKIIH
f(x,y,t)=(sinx+cosy)e™, ecnm x=157+0.03,  y=0.01+0.01,
t=0.5+£0.1.

Haiigure a0COIOTHYIO IIOTPELHOCTD (byHKIIH
f(x,y,t)=sin®(x-y)-cost, ecim x=3.14+0.01, y=1.00+0.05,
t=3.1+0.1.

OyHKIMA f(x,y,2) =10x°y?z BBIUUCISIETCST B TOUKE
(X*, y*, Z*):(Z, 1,3), mpuyeM MOTPENIHOCTh KaXIOr0 apryMeHTa

cocrasisier 1%. Haiimure Bennunny norpemnocta S( f*).

Koapduuuents! @, b, C BBIYUCIEHB ¢ OTHOCHTEIBHON MOTPEIIHOCTHIO
da=ob=6c=5. Haiinute MaKCHMajabHYI IOIPELIHOCTb, C KOTOPOM
MOT'YT BBIYUCISITHCS KOPHU YPaBHEHU
a) ax’+c=0, b) ax® +bx=0.
2% + X9
Oynkuust  Y(X, X, X3) =————= BBUMCIETCA INPU 3HAYCHUIX
3

X =27, % ~=3.1, X3=1.8. Onpenenure, Npu Kakux 3HAYEHHUAX
0%, 0%y, OXg OTBET OyZET COLEpKATh 3 BEPHBIE LU(PHIL.

Kopnu ypaBHeHMs X2 —2x+ Ig2=0 HyXHO HOJNY4YHUTH C YETHIPHMS

BepHBIMH IMdpamu. C KakuM KOJIMYECTBOM BEPHBIX HU(P HYNKHO
B35Th CBOOOJHBIN WiICH ypaBHEHMS?
Uemy paBHO aOCOJIOTHOE YHCIO OOYCIIOBICHHOCTH  3aJaud

BBIYUCICHUSA QYHKIMN y(x):\/; , ecii apryment Xe[1,10]?
Yemy paBHO OTHOCHTEIBHOE YHCIO OOYCIOBICHHOCTH 3ajadud
BBIYHCIICHUS PyHKIHH y(x)=«/§ , eciu aprymenT xe[1,10]7?
Jlns TpUONMKEHHOTO BBHIYMCICHHS BETHUMHEI /1+X MOXHO B

HEKOTOPBIX CIlydasiX HCIOJIb30BaTh MNPHOMMKEHHYIO  (GOpMYyITy

\/1+Xz1+lx. BrricHUTE, TIpH KakuxX 3HAYCHUSAX X, 3Ta (Qopmyna

2
OyzeT JaBaTh MOrPEeNIHOCTh He Ooee 1%?
25°x _ . *
B ypaBHeHun € =4 xodpduIMeHT, OTMEUEHHBIH 3HaKOM ',

MNOJIy4d€H B  PEC3YJIbTATC  OKPYIJICHHUA  YCCUCHHCEM. OcTanbHbIC



32.

33.

34.

35.

36.

37.

38.

39.
40.

41.

KO3 UIMEHTHI 3a1aHbl ToyHO. OlieHHTe a0CONIOTHYIO TIOTPEITHOCTD
peIICHUS YPaBHCHHUS.

3 3" & *)
B ypaBHeHHu J1.5x=3 KO3 (HUIUEHT, OTMEUCHHBIA 3HAKOM -,
MOJyYeH B pe3ylbTare OKpyrieHus pomonHeHueM. OcTaibHbe
KO3 UIMEHTHI 3aJ1aHbl ToUuHO. OleHHTE a0CONIOTHYIO TIOTPEITHOCTD
pCIICHUS YPaBHCHHUS.
Jlo CroNMBbKHX 3HAUYAIUX IU(pP claemyeT OKPYIJHTh 3HAUCHHE YHCIIA

T, YTOOBI IMOTPEIIHOCTh BBIYUCJICHUSA BCIMYUHBI 372'—72'2 HC

npeBocxoauna  0.01%?  IIpoBepbTe  MHONYyYCHHBIH  pe3ynabTaT
HETIOCPEICTBCHHBIM BEIYHCIICHHEM.

Hano ugucio 0.008846. Uemy paBHa OTHOCHUTENBHAS MOTPENIHOCTH
NpPEACTaBICHUS S3TOr0 4Yuclna B 4-X pa3psgHoOil sueiike HaMsaTé
(pa3psapl — AeCATUYHBIC, OKPYTJICHHE TI0 JIOTIOTHEHHUIO)?

Jano gucno 0.00254958. Uemy paBHa OTHOCHUTENbHASI TOTPEITHOCTH
IPEACTaBJICHU 3TOr0 4Hcia B 3-X paspsaHOi mamsté (paspsasl —
JIEeCATUIHBIC, OKPYTJIEHHE IO TOTIOTHEHHUIO)?

[lycTh miist XpaHeHHsT MAaHTHUCCHI BEIIECTBEHHOTO YHCIa OTBOANUTCS 10
JBOMYHBIX pa3psiioB, a sl mopsaka — 6 paspangoB. Haiigure
MAaIllMHHbIE KOHCTAHTBHI, COOTBETCTBYIOLINE TAKOMY IPEJICTABICHUIO
qHCe.

Ilycte  ans  HekoTopoii OBM  wu3BECTHBI  Xo,  (MammHHas

0ECKOHEUHOCTb), X, (MALIMHHBII HONb) U &) (MAILIUHHBINA SIICUIIOH).

LITO MO>XXHO CKa3atb O pe3ynLTaTax BBIIIOJTHCHU S CHC}IyI-OH_[I/IX
onepanuii Ha 3Toi OBM?

a)XO'Xw’ b) Xoo+XO’ C)Xoo_XO’

d) Xo+é&um e) X, +&v e) X, —&u -
MoXHO NI 0XHUAATh BEPHBIM PE3yNbTaT, €CIM HCIOJb30BaTh IS
MMOMCKAa MAIMHHOTO SIICHIIOH aJITOPUTM

a) 1+37%, b) 10+27%?
CpaBHure X, (MAallUHHBIA HONb) U &), (MAIIUHHBINA SICUIIOH).
Bosmoskna mu 9BM, nnst koTopoi

a) Xp < &u., b) X > &n ?
C Kakoil TOTpeurHocThI0 OyHeT BBIYMCIECHA JJIMHA OKPY)KHOCTH
paguyca R=1 (u3BectHOro TouHo) Ha OBM ¢ MammMHHBIM STICHIOH
ey =102



Pelienue HeJIMHEIHBIX YPaBHEHH

Marepuan no pgaHHoM Teme cojepxutrcs B [1, rmaBa 4]. Ilpumepsl

perieHus 3a7a4 MOKHO HalTH B [2].

1. JIroOble I KOPHH MOXKHO JIOKAJTH30BaTh MPH MTOMOIIM TaOyIHPOBAHUS
¢yukiun? [lpuBeauTe NpUMeEp YpaBHEHUS, KOPHH KOTOPOTO HE
JOKAIH3YIOTCSL YKa3aHHBIM CIIOCOOOM.

2. Yem cxomfmmics UTEpAIMOHHBIA  TPOIECC  OTIHYAETCS  OT
pacxonsuierocs?

3. MoxHO Jm OECKOHEYHO VYIydllaTh KadecTBO MPHUOIMKCHUS
(TIOBBIIIATH TOYHOCTH), peann3ys Ha DBM utepanmoHHbBIH MeTo1?

4. Kak BBHINIAAWT ampuOpHas W KaK — aloCTePHOPHAS OLCHKH
MOTPEUTHOCTH MeTo/1a OUCEKIUK?

5. Tlouemy s MeTola MPOCTOH HTEpaIlMX MPHUXOAWUTCS BHIBOIWUTH IBE
pa3HbIC OLICHKH MOrPEITHOCTH?

6. Moxer 1M METOA TPOCTOM WTEpallil CXOAUTHCS K YHCIYy, HE
SBILIOIIEMYCS KOPHEM PEIIaeMOT0 YpaBHEHUS?

7. MoxXeTr Ju METOJ MPOCTOW MTEPAIlMH CXOAUTHCS MEUICHHEE METOJa

oucexumu?

Moxet i MmeToq HeioToHa CXOIUTHCS MEIUICHHEE METOIa OUCEKITHN?

KaxoBBI OCHOBHBIE TOCTOMHCTBA U HEJOCTaTKU MeToaa HeroTona?

10 Kaxkue JOTOJIHUTCIIBHBIC CJIOKHOCTU BO3HHUKAIOT MPU HMCIIOJIB30BAHUU
MHOTOIIATOBBIX METOJIOB.

11. B uyeMm pasnuuue MEXAy TIO00ATBHO H JIOKAJTBHO CXOJSIIIUMHUCS
MeTogaMu?

© ®

12.PaccMOTpUM JiBa HETMHEHHBIX YpaBHEHUS: x>=0 n x>=0. Moxso
JU TPUMEHHUTh K TOUCKY MPUOIIKEHHOTO PEUICHUS KAKIOr0 W3
ypaBHeHU#l Meton Oucekiuu? OTBeT 00OCHYHTE (ecnu Hemb3sd —
MOYeMy, €CIT MOYKHO — KaKast 03KUIAETCS CKOPOCTh CXOIMMOCTH).

13.MoxxHO 1M TPUMEHSTh KiIaccH4yeckuid MeToJ, HploTOHA K TMOHMCKY
KpaTHBIX KOpHEH HeMuHEHHBIX ypaBHeHMH? OTBeT oOOCHyiTe (ecnu
HENB3 — TI0YeMY, €CIH MOXXKHO — Kakas OXHIAeTCs CKOPOCTh
CXOJMMOCTH).

14.MOXHO JI1 TIOCTPOUTHh UTEPALIMOHHBIA METOJ MOUCKA MPOCTOTO KOPHS
HEJIMHEWHOTO YpaBHEHHWS, KOTOPBIA ObUT OBl OJHOIIATOBEIM, HE
TpeOOBa BEIYMCICHUS MPOU3BOTHON H UMEI KBAIPATHIHYIO CKOPOCTD
CXOOUMOCTH?



15.

16.

17.

18.

19.

20.

21.

22.

Onpenenure KOIUYECTBO KOPHEW ypaBHEHMS M Ul KaKAOrO KOpPHSA
HalKUTEe OTPE3KH JIOKATU3aUH:

a) sinx—(x—7z)%=0; b) sinx—x3=0;
c) X+ x+4=2; d) X3 +2x—6=0.

Haiigure BemecTBeHHBIH KOPEHb YPaBHEHHUS x2+3x-5=0 METOIOM
OHCEKLUU C TOUYHOCTBIO & = 1072.
Ompenennre KOTMYECTBO KOpHeil ypasHeHus cos(X)—X' =0 wu

JOKanu3yire ux. s MoJoXUTENbHOr0 KOpHsI 3alUIINTe pacueTHbIC
(dopMynBl MeToma MpPOCTOM WTepanuy, OOECHEeUYNB BBINOTHEHNE
JOCTaTOYHOTO  YCJIOBHSL ~ CXOAMMOCTH.  YK@KUTE  HaydalbHOE
IpUOIIDKEHUE U KPUTEpUil OKOHYAHUS UTepanuii.

VpaBHenne COSX— X2 +2X—1=0 wuMeeT 1Ba KOPHS: =0 mu

Xo =1.5. Jlns yTOUHEHHMs KOpHEH NpUMEHseTCd METOJ MPOCTOH
UTEPALMU  Xpyq = %(l+ xﬁ —Cos xn) . K xaxkomy KopHIO coigercs

nporecc? [IpemioKuTe HTEPAIMOHHBIA MPOIECC I YTOYHEHHUS
BTOPOT'O KOPHSI.

Ilycte pemraercs ypaBuerme X—Inx—3=0. Ompenenure, Kakue u3
UTEPAIMOHHBIX MPOIECCOB CXOITCS K KOpHIO X~4.5. Bribepure u3

HUX HaWIy4IIHH.
a) Xqug =INX, +3, b) Xy =€, ©) Xpuy = 2%, —Inx, —3.
MOXHO 1M TrapaHTHPOBAaTh CXOAWMOCTb HTEPALHOHHOIO IMpoLecca

Xn41 = X2 +3sin(X, ), IPUMEHEHHOTO IS TOMCKA KOPHS YpaBHEHHS
X2 +3sin(X) =X =0 K KOPHIO, PaCIIONOKECHHOMY Ha OTpE3Ke [-2,-1]?
YpaBHeHHe x3+1-10x=0 umeer KopeHb Ha otpeske [3,4]. Ipu
KaKuX 3HAUYCHHUAX IMapaMeTpa & CXOAUTCA I/ITepaL[I/IOHHI;II‘/'I npouecc
_ 3

Xna1 = X —a(Xn +1—10xn)?

OnpeieuTe, CXOAMTCS JIM HMTEPALMOHHBIA TIPOLECC M K KAKOMY
3HAYEHHIO.

Q) X1 =3% +35 b)) X =3x-1; ) X1 =2(% +2).



23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Ormpestenite KOMMYECTBO HTEPAIHiA, JOCTATOYHOE ISl HAXOKICHUS
kopus Qynkmmm T (X) = xe* —x3-1, MPUHAUICKAIIETO  OTPE3KY

[0,2], MeTO1OM GUCEKIIMHU C TOYHOCTBIO & = 107°.

MOXXHO 7M NPUMEHATH METOJ MPOCTOW UTepaluu ¢ BbIOOpOM
ONTUMAIILHOTO TIapaMeTpa JjIsl TOUCKa KPATHBIX KOPHEH?

[lycTe mis HaXOKAEHUS KOPHS (YHKIUH ITOCTPOSH METOX HMpPOCTOU
utepanuu co 3HameHarerem (=0.25. Ompenenurte, BO CKOJBKO pa3
Oompile (MM MEHbBIIE) WUTEpalil MOTpeOyeTcss TaKoMy METOIY II0
CPaBHEHHIO C METOIOM OHMCEKUIHH IS TTOMCKAa KOPHS C TOYHOCTBHIO
=100,

MoHO 1T yKa3aTh KOIWYECTBO MUTEPAIUi, JOCTATOYHOE IJIS TTOHCKA
kopHs ypaBHenus ax+b=0 (az#0) meromoMm mpocroii wrepanuu C
BBIOOPOM ONTHMAJIBHOTO MapameTpa?

MoHO 1T yKa3aTh KOJWYECTBO MTEPAIUiA, JOCTATOYHOE AJIS TTOHMCKa
KopHs ypaBHeHus: ax+b=0 (a=0) meromom HerotoHa?

ITocTpoliTe utepanroHHbli mpouecc HploTOHA 1711 BEIYMCIIEHUS YHCIIa

“3/5 (a>0, m — HaTypagbHOE YHCII0), B KOTOPOM HCIIOJIb30BAIKCEH ObI
TOJILKO apu(METHUECKUE OTIEPAIIHH.

OmnpenenuTe, TPH KaKAX HAYaJIbHBIX MPUOIMKCHUSX CXOAUTCS METOJ
HeroToHa, npuMeHEHHBIH 11 pemenns ypasaenns Inx=0.
Hokaxute, uyto wmeron HpOTOHa, NPUMEHEHHBIA I PELICHUS
ypauenus ax" =0 (rme m — HatypanbHoe umcio, az=0), cxoauTcs

IIpH JIF0O0M Ha4alnbHOM MPHONMKEHUH.
Kak Oyner Bectn cebst ciemyromuii METOX MPH TIOMBITKE TPUMEHHUTH

€ro JJIs I0MCKa KOPHs ypaBHEHUs |X - a| =07

a) metox HeroToHa, b) metox cexymmx,
C) METO/I JIOKHOTO MONI0XKeHus, d) MeToz OMCEKIHH.
3anumute pacueTHble (HOPMYSBI MTEPAIIMOHHOTO METOJAa PEUICHHS

2
HEJIUHEHHOTO ypaBHEHUS (2X —x? —1) =0, CXOSIIETOCS

KBaJIpaTUYHO K KOpHIO X =1.
Onpenenure paguyc &  MHTEpBaja HEONPEACICHHOCTH KaXKIOro
kopHs ¢yHkuuu f(X) =1—x2, ecnn u3BecTHO, uTO B IHOGOI TOUKE
OTpPE3KOB JIOKATM3ALNH KOPHS (YHKINS BBIYUCISIETCS C aOCOIIOTHOM

norpemHocthio Af <Ay,
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Pemienue cucrem JIMHEHHBIX ajredpanyecKux ypaBHeHUM

Marepuan no naHHo# TeMme coaepkutes B [1, raaBa 5, rnasa 6]. Ipumepst
perieHus 3a7a4 MOKHO HalTH B [2].

1.
2.

o ok

10.

11.

12.

13.

14.

15.

16.

17.
18.

Kaxue ypaBHeHUs Ha3bIBAIOTCS ajlreOpandyeckuMu?

MoskeT 1 cuctema JMHEHHbIX anredpandeckux ypaBHeHuil (CJIAY)
HUMETb HECKOJIBKO Pa3IMUHbIX PEIIeHUM?

EcTb 5n aHanor orpeska JOKaIU3alMU KOPHEH U 3a4a4d PELICHUS
CJIAY?

Kaxk BbIpa3uTh OJHUM YHCIOM MTOTPEITHOCTH BEKTOPA (MM MATPHUIIHI)?
Korma CJIAY cunTaeTcs XOpoIro 00yCIOBICHHOH?

Mosxer nu morpemHocTh pemeHus CJIAY okazaTbes MeHblIe
MOTPELTHOCTH MPaBBIX YacTei?

B uem 3awimouaercd pasniuuue MEXIY HNPSAMbIMH U UTE€PALOHHBIMU
metonamiu peuienust CJIAY?

B kakux enuHHUIAX H3MEpSeTCs TPYAOEMKOCTh METOJOB pPELICHHS
CJIAY?

BepHo su, yTO mpsAMOW METOI IaeT TOYHOE 3HAueHHe pelleHus, a
WUTEPALMOHHBINA — TOJIBKO MPHOIKEHHOE?

BepHo 51, 4T0 UTEpaLlMOHHBIM METOAOM MOKHO IOJYYHUTh pelleHHE
CO CKOJIb YTOAHO OOJNBIION TOYHOCTEIO?

Yem  cxonsuuiicss  WTEPAlMOHHBIM ~ METOJ  OTJIMYaeTcss  OT
pacxopsmierocs?

Kakwe BBIBOIBI HEOOXOOWMO [eNaTh W3 alpUOPHOM  OICHKH
MOTPELTHOCTH, & KaKue — U3 aroCTePUOPHOI?

Ilycte TpebOyercs pemiMTh HECKOJNBKO CHUCTEM C OJHOM U TOH XKe
MaTpULed, HO pa3HbIMU NPAaBbIMU YacTAMU. MOXKHO JIM YMEHBLIUTDH
KOJIMYECTBO BBIYUCIIEHHI MTPU UCTIONB30BaHWHU MeToa [aycca?
CylecTByOT 11 MAaTpPHUIbl, CHUCTEMBl C KOTOPHIMH HEBO3MOXHO
pernTh MeToioM ["aycca 6e3 BbIOOpa ri1aBHOTO 3JIeMeHTa?

Kakyro mpoOnemy u kak pemaroT Mmoaudukamum meroma [aycca?
[IpoummocTpupyiiTe OTBET Ha MpHMEpPE CXEMbl YaCTUYHOTO BBHIOOPA
BEIYLIEro 3JIeMEHTA.

Kakme mpenmymiecTBa MMeEET cXeMa YaCTHYHOTO BBIOOpa (MeTonma
l'aycca) mo cpaBHEHHMIO CO CXEMOH TONHOTO BBIOOPA C TOUKH 3PCHUS
€€ peaJi3allii Ha MpaKkTUKe?

ITouemy He cnenyet pewats CJIAY no npasuity Kpamepa?

Bepho nu, yTo Meton 3eiaens sBiseTcs yaydiieHHeM MeTona Skoou
U, CJIEJIOBATEIIBHO, BCETIa CXOAUTCS ObIcTpee?
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19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

[Iyctp B cucteme, mpuBeneHHON K Buay X=BX+cC, marpuma B
TaKoBa, 4YTO ||B||1:0.85, ||B||OO =1.1. byner nM CXOAWUTHCS METOJ

MPOCTOM uTepanun’?
Byner nu cxomutbes MeTon 3eiinens Ais CUCTEMbI U3 Mpenblaylneit
3agaun?
IIpuBenute mpumep CJIAY [ 4x4 ], miist KOTOPO BBIITOTHEHBI YCIOBUS
MPUMEHUMOCTH METOJa IPOTOHKH (M TOKaXuTe 3T0). UTO MoOXKer
MPOM30HTH B TMpoOLEcCe BBIUMCICHUN INPH HEBBIIOIHEHUH 3THX
ycinoBHiA?
Brenute monublit Habop Gopmyn paznoxkeHus X0JIeUKOTO MaTPHIIBI
[3x3].
IIpusectu mpumep CJIAY [3x3], 1 KOTOPOIl BHIIOIHEHBI YCIOBHUS
MPUMEHUMOCTH MeTo1a XO0JIEIKOT0 (M MOKaKUTE 3TO).
YTo MOKHO YTBEPKAATH O (PAKTUIECKOW CXOTUMOCTH METOa 3ermens
IIPU HEBBINOIHEHNH JOCTATOYHBIX YCIOBUH €r0 CXOJUMOCTH?

* * %

Brruncnure HOpMbI BEKTOPOB

-3 ) -13
el a=| o Bl a=|6]i ofal. a=| |
-5 0 8
Berurcnure HOpMBI MaTpULL
3 -1 1 2 -1 1
a) ||A||1,rne A=|9 4 -1/, b) ||A||2,rz[e A=|0 2 -1},
1 -2 4 1 -2 0
7 -7 6
o) A] ,rae A=|10 11 -4
3 -20 40

W3obpaszure equHuIHbIE "ApH" {X € Rz‘ ||X||2 Sl} , {X € RZ‘ ||X||l Sl}
n {xeR?|[X], <1}.

O1eHUTE KOIMYECTBO BEPHBIX 3HAYAIIMX HU(P B PEIICHUH CHCTEMBI
JIMHENHBIX aIreOpandecKux ypaBHEHHMId, €CliM MaTpuia cucteMbl A

12



29.

30.

31.

32.

33.

34.

3ajlaHa TOYHO, 3JIEMEHTHI BEKTOpA IMPAaBbIX YaCTEH 3aJaHbl C Tpems
BEPHBIMH 3HaYamMu nudppamu, a cond(A) = 10°.

C Kako¥ OTHOCUTENIbHOHN MOTPEIIHOCTHIO B HOPME || : ||1 Oyzaer HaiiieHo

*
4 % +5%, =1
pCIICHUE CUCTEMBI , €cIM KO3 (HUIUEHT MaTpPUIIbL,
3)(1 + 4X2 = 25
*°
OTMCYCHHBIM 3HaKOM (), NOJYYECH B PE3YJIbTAaTC OKPYIJICHUA 110
JONOJIHEHUIO, @ BCE OCTajJbHbIE KOA((HUUUEHTH U IIpaBble 4YacTU

3aaHbl TOYHO?
C KakoW OTHOCHTEIIbHON TMOTPEIIHOCTHEI0O B HOPME || . ||Oo Oyzner
*
. 6% +5x%, =1.2
HalJIEeHO pEIIEHHE CUCTEMBI , €CIIM MaTpuLa 3ajaHa
7% +6%, =13
TOYHO, a KOA(PHUIMEHT BEKTOpa MPaBbIX YacTeil, OTMEUEHHBIN 3HAKOM
%
, IOJIyYIEH B pe3yIbTaTe OKPYIJICHUS yceueHUEM?
Pemmre metonom I'aycca cucremy.

X, +2Xy +2%3 =0 X+ 2%y +2%3 =3

a) Xo +3X3=2; b) Xo +3X3 =1.

3% + X9+ %3 =0 2% + %o + %3 =3

Pemnte METOA0OM IIPOrOHKY CUCTEMY.

2% + Xy =5 2% + X =2

X +3X + X3=5 b) X +4X, +2%3=5
Xo +4X3 +2X, =3’ Xo +5%g + 2%, =12

X3+ X4 =1 X3 +2%, = 4

Pemnte cucremy Ax=b wMetomom [aycca (cxema eIMHCTBEHHOTO
JIeJIeHNs):

5 60 23
A=1 -3 5], b= 2
2 57 31

[omp3ysICh pe3yNnbTaToOM pEIIeHUs] MpEeAbITYyIIeH 3aJadu, 3amuIInTe
LU-pasnoxxenne matpuiiel A. C ero NOMOIINBIO HAWJWTE pelleHUue
CUCTEMBI:

13



35.

36.

37.

38.

39.

40.

5 60 16
A=l1 -3 5], b=|-6].
2 57 2
Pemmnts cucremy AX=b metomom ["aycca (cxema 4acTHYHOTO BBIOOpA).
5 6 0 23
A=|1 -3 1], b=|-6].
9 5 2 28

Pemmte cucremy Ax=b wu3 mpempiaymeit 3amaum meromom ["aycca
(cxema MOTHOTO BBIOODA).
Pemnte cucremy Ax=b meromom Xoserkoro.

4 2 6 22
A=2 10 6|, b=| 44|,
6 6 46 116

[IpuBeaure cucreMy K BUAY, YAOOHOMY Al UTepaunuil MO METOIY
Slkobu W ompemenuTe KOMMYECTBO WTEparui, TpeOyeMbIX Ui

JIOCTHIKEHHS TOYHOCTH £=103

10x + X%, +X; =12 0.9x +1.1x, +0.4%;= 0.9
a) 12% +10x, + X3 =13, b) <0.5% —0.3x, +0.4x; =-15.
2% + 2%, +10x; =14 4.1x +5.8%, —1.7x; = 9.2
5% + 2%, + X3 = 14
IIpuBenure cucTeMy ypaBHEHHH <X — X, +5X3= —4.1 k Buny,

2% —20%, — Xg =—24.2
ynoOHOMY JUIs WTepanuid mo meroay 3einens. IIposepbTe ycioBue
CXOAMMOCTH.

2% +X%, =0

Ilycte cucteMa ypaBHEHHIA pemaercs METOIOM
X +2X, ==3

3eiifiens ¢ HaYaIbHBIM MTPHOIMKECHUEM { J . KakoBa oTHOCHUTEIbHASA

TMOTPEIIHOCTD PEIICHM S MTOCJIC ABYX IIaroB MeTOHa?

14



41.

42.

43.

44.

45.

46.

47.

48.

BremonanTe 2 mara Metona ko0 11 pemeHusl CHCTEMbl ypaBHEHHIM
2% + X%, =0 .
. OneHuTe MOTPENIHOCTh HAWACHHOTO MPUOIMKEHHOTO
X +2X, ==3
PpEeIIeHMS], TTOh3YSICh allOCTEPUOPHON OIICHKOM.
[Tokaxkute, 49TO ecimu A — HWXKHISI TPEyroJibHas MaTpuia ¢
HEHYJIEBBIMU JIMATOHAJIBHBIMU 3JIEMEHTaMH, TO MeToA 3einens
CXOJMTCS 32 OJJHY UTEPAIIHIO.
ITokaxwurte, uro ecimu A — JOuaroHalibHas MaTpHUIla C HEHYJICBBIMH
JIHaroHaJbHBIMU JJIEMEHTaMH, TO MeToj SIkoOu u Mertojn 3eimens
CXOZSTCA 32 OJTHY UTEPAIHIO.
Ilyctb A — BepxHsSS TpeyroibHas MaTpUlla, C HEHYJICBBIMH
JUAarOHAJIBLHBIMH JJIEMEHTaMu. Jlokaxkute, 4YTo MeToj 3eiaens
CXOMTCS 32 KOHEUHOE YMCIIO UTePAlUi U BBISICHUTE, 32 KaKoe.
N300pa3uTe reoMeTpudecKH TOBEICHHWE NPUOIMKEHUH IO METOIY
3eimenss NS CAEAYIONUX CHUCTEM W CHeJaiiTe BBIBOI O
CXOAMMOCTH/PACcCXOIMMOCTH METO/1a.

2% +X%, =0 X + 2%, ==3
Q) e by 17

X +2X, =—3 2% +X%, =0

2% — X, =0 X, — X%, =0

X +2X, ==3 X +X,=0
3aBHUCHT JIM pe3yJIbTaT OT BEIOOPA HAYAIHLHOTO TPUOIMKEHUS?

.| 2% +% =0
PaccmoTpute cuctemMy ypaBHEHHMH . Hzobpazure
X 42X, =—3

TEOMETPUYECKH IIOBEJCHUE MPUOIMIDKCHUH 0 METONy pellaKkcaluu
IIPY 3HAYCHUH TTapameTpa

a) w=025; b) w=15.
ITokaxwure, 4TO JTOCTATOYHOE YCIOBHE CXOIUMOCTH ||B|| »<1l MeToma

npoctoil urepanun (SIKoOM) 3KBUBAJIEHTHO YCJIOBUIO CTPOYHOTO
JIUaroHaJILHOTO Tipeo0JIalaHus MaTPUILIBI 4.

Kakomy wrepanmonHomy wetony — Skobm wmm 3eiimens —
oTpedyeTcsl MEHbIIIee KOJMYECTBO UTEPAIAi ISl TOCTIDKCHHS OTHOM

Y TOM K€ TOYHOCTH, €CJIM MaTPHIIA CUCTEMBI Ax=Db paBHa
0 05 0 04 0 02
a) A= i b) A= ;o C) A=
02 0 05 0 05 0
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Mpubdanxenne GpyHkumii

Marepuan no naHHoil Teme comepxkurcs B [1, rmaBa 11]. Ilpumepsr
pelIeHns 3a1a4 MOXKHO Haitu B [3].

1.

2.
3.

10.

11.

12.

13.

14.

15.

MHorowieHaMH KakKOH CTEHNeHH MOXHO NPUOIMKATh (YHKIUH I10
METOy HanMeHbIuX kBaaparos (MHK)?

Moxet mu HOpMmanbHas cucteMa MHK He nmeTs pereHuii?

Wmeer mn cperHeKBagpaTHIHOE YKIOHEHHE T€OMETPHUICSCKHII CMBICT?
Kak y3HaTh, sBAsSeTcs JM BBIOpaHHBIM HayraJg MHOTOYIECH
HHTEPIOJSAITHOHHBIM JIJIST HMEIOIECHCS TAOTUIHON (DYHKIHH?

UeMy paBHO CpeIHEKBAAPATUYHOE YKIOHCHHE HHTEPHOJSALIHOHHOTO
MHOro4JeHa?

MHoroujeHaMu Kakoi CTENEHH MOXKHO MHTEPIIOIMPOBATH TAOIMUHO
3alaHHbIe (PYHKIIUHU?

Uro oOmero m B 4YeM pa3IHuue MEXIy HHTEPHONAUEeH u
IpUOIIDKEHUEM B CMBICIIC HAUMEHBIINX KBaApaToB?

Kakumu coobOpaxxeHUsIMH CIeTyeT PYKOBOJICTBOBATHCS IIPH BBHIOOpE
Mexy uHTeprnosauuei 1 MHK?

IlycTh GyHKIUS H3MEHWIA CBOM 3HAYCHHUS BO BCEX UYETHBIX y3Jax.
3HavueHHe KaKoro WHTEPIONSAIMOHHOTO MHOorowreHa (Jlarpamka mim
HetoToHa) B 3a1aHHOI TOYKE OBICTpEe MEePeCUYNTaTh?

Ilycte B Tabmuiyy 3Ha4eHUH (QyHKIMK 1TOOABIECH eIle OJUH Y3ell.
3HavueHHe KaKoro MHTEPIONIIMOHHOTO MHorowieHa (Jlarpamka wmmm
HetoToHa) B 3a1aHHOI TOYKE OBICTpEe MEePEeCYNTATE?

Ilycth y31bl MHTEPHONALMU PAcHOIOKEHbI paBHOMEpHO. Kakoil u3
MHorowieHoB (Jlarpamka win HproTOHA) OyAeT WHTEPIOIMPOBATH
(dyHKIMIO O0JIee TOYHO?

CymiecTByI0T 11 (YHKIUH, KOTOPbIE MOXHO NPOMHTEPIIOIHPOBATH
0e3 morpemHocTu?

[IpuBomuT nM yBeNUYEHWE KOJIHYECTBA Y3JIOB HHTEPIIONSIHNU Ha
3aJJaHHOM OTpPE3KEe K YBEINYECHUIO TOUHOCTH HHTEPHOISIUU?

HNmeer nm  Kakue-muOO  MPEUMYINECTBA  WHTEPHNOJSIIMOHHBINA
MHOTOWIEH B (opme HploTOHa Tmepen HHTEPHOIAIAOHHBIM
MHOTOwWIeHOM B opMme Jlarpamxka. [TpommumocTpupyiiTe mpuMepoM.
Uro Oymer mpeacTaBiasATh co00M  MHOTOWIEH  HAWIIY4IIEro
CpEeHEeKBAZPaTHYHOTO MPUOIMKEHHs, €CJIM €ro CTeleHb OyaeT Ha
eIMHUIy  MEHBIIE  KOJMYecTBA  TOYeK  (OpH  OTCYTCTBUH

BBIYHCITUTENFHON MOTPEITHOCTH)?
* * *
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16.

17.

18.

19.

20.

21.

22.

x| 1| 0| 1] 2
y|18]24]22| 2
ITocTpoliTe MHOrOWIEHBl HYJIEBOH, NEPBOM M BTOPOM CTEIEHEH,
npuOmokaromme (YHKOUIO 110 METOAYy HAMMEHBIIMX KBaJpaToB.
CpaBHute kauecTBO npuOmmxenus. Iloctpoiite rpaduku GpyHKIUU U
HalICHHBIX MHOT'O4JICHOB.
Hcnone3yss MeTon HauMMEHBIIUX KBaApaToB, AallPOKCUMUPYHTE
TabIMYHO 3aJJaHHYIO (yHKLHIO
X| O|0.1|0.2|0.3|0.4|0.5|0.6|0.7|O.8|0.9| 1
y|03]04]05]03[04[06|05|03|0405|04

KOHCTaHTOM (pyrxmmeit BHA d(x)=a). Haitmure

OyHKUMSA 3aJaHa TaOmuIed 3HaYeHUN

CPEIHEKBAJPATUIHOE YKIIOHCHHUE.
CocTaBpTe HOPMAJBHYIO CHCTEMY METOAa HAMMEHBINNX KBaIpaToOB
IUIsE ompeiesieHust KodhUIHEeHTOB &, b,... cneayomux QyHKIHA.

a) O(x)=a+bx?; b) d(x)=a—bx?;
c) cD(x)=ax+9; d) ®(x)=a+bsinx+ccosx;
X

e) O(x)=ae* +be®; ) O(x)=ax+bx?+cx’.
Hcronb3yst MeTOJ HAUMEHBIINX KBAJPaTOB, AMMpPOKCHMUPYHTE Ha
orpeske [0, 7] dyHkmmoo y=sinX koHcrantoii mo Tabmuue u3 5

V4 .
TOYEK, PACIOJOKEHHBIX PABHOMEPHO C IIarOM h=z. Haiinure

CpeIHEKBAIPATUIHOE YKIOHCHHE.

Pernte mpeapayniyio 3a1aqy, UCIOIb3Yys PABHOMEPHYIO TaONHUIly U3

3, a 3arem u3 10 Touek. CpaBHUTE PE3YIbTATHL

UsBecTHO, 410 GyHKIHS, 3alaHHas TabnuLei
X | 1 | 2 | 3 | 4
y|100| 30| 12| 5’

3HaYeHHE KO3 PHUIIMESHTA, UCIIOIb3Ys METOJ] HAUMEHBIINX KBaIPaToB.

WsBectHO, qTOo byHKIHA, 3a7aHHas TaOIUIEN
X| 1| 1.5| 2| 35
y| 1| 2| 4.5|12.5’

a o
HMEET BHJ CD(X):—Z. Haiinure
X

umeer Bug ®D(X) =a+b2*. Haiinure
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23.

24.

25.

26.

27.

28.

29.

3Ha4YeHUs  KOX(D(GUIMEHTOB, HCIOIB3YS  METOA  HAMMEHBIIHX
KBaJpaToB.

ANIMPOKCUMHUPYHTE TaONNMUHYI0 (GYHKUHMIO M3 MPEObIIyLIeH 3aaadn
3aBuCUMOCThIO Buia D(X) =a+be*. Onpenenure, kakoif u3 aByX
JaHHBIX 3aBUCUMOCTEH GOJIbIIE COOTBETCTBYET Ta0MIIA 3HAYCHHUIA.

o . i .
OyHkuusg 3agaHa TaOnMMUeN 3HAYEHUH Y; =X =Z, 1=0...100.

Anmpokxcumupyiite ee mHorowneHamu 0-if, 1-if m 2-U cTemeHew,
HCIIONIB3YS METOJ HANMEHBIIINX KBaPaTOB.
[Tyctp Tabnuua 3HaueHuH, 3aaaromas pyHkuuto y = f(X) takosa, 4to

yi=x? (i=0,n). Jlokaxure, 40 B 5TOM CIydae MHOTOUIICH,
TIIOCTPOCHHBII 10 METOy HANMEHBIINX KBaApaToB, OyJIeT MMETh BHUI

D, (X)= x? IIpH JTIF0OOM 3HaYEHHH N> 2.

ITocTpoliTe MHTEPIONALMOHHBIE MHOTOWIEHHI Jlarpanxa u HproToHa
U 110 3aJJaHHON Ta0nuIle 3HaUCHUN (YHKIUH.

XOl_bx23_ x| 0|4
VvT2l00 DyTal20 9y2]0

TTocTpoiiTe MHTEpHONALMOHHBIE MHOTOWIEHHI Jlarpanxka u HproToHa
0 3aJJaHHOM Ta0JHIle 3HAYCHUH (DYHKITHY.

x|0[1]2 x|0[1]4  x|0[15]2]25
VyTsl31 myh|ﬂr C)y|2|0|1|3'

. X | -2 | 0 | 2 .
DyHKIUSA 3aJaHa TabIuIei 1 | 3 | 4 Haiigure
NpUOIIIDKEHHO ee 3HadeHue B Toukax X=-0.3 u X =1.3.
DOyHKIMA 3aJ1aHa Tabnuuei CBOHX 3HAYECHUN
X| 0|O.3|O.6|0.9|1.2|1.5|1.8 2.1|2.4|2.7|3.0
y|01[09|17]22[16/08]01[00]05|14]|25

HaiinuTe ee 3HaueHNE B yKa3aHHON TOYKE U OLIEHUTE TTOTPEIIHOCTD.
a) B Touke X=0.2, HHTEPIOIALMSI MHOTOWIEHOM 1-# CTEIEHH.
b) B Touke X=0.2, MHTEPIOSIIUS MHOTOYJICHOM 2-i CTETICHH.
C) B touke X=0.2, uHTEPHOIAIMSI MHOTOWICHOM 3-i CTETICHHU.
d) B touke X =1.6, HHTEPIOIALNSA MHOTOWICHOM 2-i CTEIIEHH.
e) B rouke X=1.6, MHTEPHOISAIMIA MHOTOWICHOM 3-i CTETICHH.
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30.

31.

32.

33.

34.

35.

36.

37.

Kakoit TounocTn HUHTEPIOIAIUNA MOXKHO JOCTUYb, €CJIIN UCIIO0JIB30BATh
B npezlbmymeﬁ 3a1a4e BCC TOYKH npu MMOCTPOCHUHU
HUHTEPIIOTANTHUOHHOTO MHOTroujIeHa?

I1o n3BeCTHBIM 3HAYEHUSIM \/5 =3 u /4 =2 uaiiguTe 3HAUCHKE \/E_, ,
WCIIOJIb3yd WHTEPIONISAUI0 MHOTOYIEHOM IIE€pPBOM, a 3aTeM BTOpOW

cTernieHn (M00aBHB 3HAUYCHHE \/izl). Brimonnute TeopeTHUIecKue
OIICHKH MMOTPEIIHOCTH 000UX PE3yJIbTATOB.

o o o |
Hna  byHxkuuu, 3agaHHOM — TaOnuuedl  3HadeHME Y, = X; :Z
i=0...100, mnocrpoiiTe WHTEPNOJAUMOHHBIA MHOrOwIeH 100-it
CTEIEHH.
OlneHUTe TOTPEIIHOCTh TJIOOANBHON JMHEWHOW  WHTEPIOJAINH
dbyHKIIIM

a) Inx na otpeske [1,2]; b) 2* ua orpesxke [0,1];

c) «/; Ha OTpe3Ke [1, 2]; d) \/; Ha OTpe3Ke [100, 101];

OrLeHATe MOTPEIIHOCTh HWHTEPIONANMA (GYHKIMIA W3 TIpeIblIyIeit
3a/@4yd MHOTOWIEHaMH 4-ii cremeHH (IO pPaBHOMEPHOM TabIHIIe
3HAYCHHI HA BCEM OTPE3KE).

C KakuM MOCTOSIHHBIM IaroM N HY)KHO COCTABISITh TAONHUILY yHKIHN

. pa .
SinX Ha oTpeske {O’Z} YTOOBI MOTPEIIHOCTh KYyCOYHO-JIMHEHHON

UHTEPNONAMHA (MEXKAYy JIOOBIMU JIByMS y3JlaMd TaOJNWIbI) He

MPEBOCXOIHIIA 1072

Oynkuus f(x):A% npubmikaercs Ha orpeske [—4, —1]
—X

MHorowieHoM Jlarpamxa mo ysnam X =—4,-3,-2,—1. Ilpu kakux
3HAYCHUSAX TMapaMeTpa A TOTPEITHOCTh HWHTEPIOSNUU He Oyaer
MIPEBOCXO/IUTH 10727

Oyuxkums T (X)=e*"*  npuGmmwkaercs Ha  oTpeske [-1,0]
MHorowieHoM Jlarpamxa mo y3mam X =-1,-0.50. Ilpu kaxux
3HaueHUSIX Tapamerpa A TOTPEIHOCTh HWHTEPHOISIUUA He Oyaer

MIPEBOCXO/IUTH 10762
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38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49,

Oyuxuus  f(X)=In(x+C) npuGmmkaercs ma orpeske [1, 3]
MHorowieHoM Jlarpanxka no yznam X, =1, 2, 3. IIpu kakux 3Ha4eHHAX

C TOTPENTHOCTh UHTEPIOJISAIMA He OyIeT MPEBOCXOANTh 10747
ITycTp Tabnuia 3HaveHui, 3anaromnias ¢pyuakmuo Y = f (X) takosa, uto

y; =C (i=0,n). IIpoBeppTe SBHBIM IIOCTPOCHUEM, YTO B ITOM
Cllyyae MHTEPIIOJIALMOHHBIA MHOrowIeH Oyaer uMerh Bun B, (x) =C

IIpH JIFOOOM 3HadeHun N>1.
IMycth Tabnuia 3Ha4eHuH, 3agatomas ynknuio Y = f(X) taxosa, 4To

Vi =Xi2 (i=0,n). TIpoBepbTe SIBHBIM TOCTPOCHHEM, HYTO B 3TOM

Ccllydae MHTCPIIOJLLHOHHBIM MHOTOWIEH OyzneT umers Bun B, (X) = X2

pH JJF0OOM 3HaueHun N >1.
MokHO Ji 0000IINTh Pe3yNbTaThl MPEABIAYIINX 3a1a4 Ha CIydai

HPOM3BOJIBHOM cTereHu K, T.e. Tabiuubl BUaa Y; = xik (i=0,n)?

Oyuxmus f(X) =2x+ x> -3 HHTEPIIOIUPYETCS]  MHOTOWIEHOM

Jlarpamxka cterend N = 2 ¢ marom h = 0.2 Ha otpeske [1.0;1.6].
OmueHnTe MOTPENIHOCTD HHTEPIIOISAINH.

CKONbKO HEOOXOAMMO IOTMONHHUTENBHBIX YCIOBHH A HMOCTPOCHUS
KyOHuecKkoro craiHa nedekra 1 mo yetsipeM Toukam?

CKOJIBKO HEO0XOIMMO MAOMOJHHUTENbHBIX YCIOBUH JUISI MOCTPOCHUS
KyOHM4eckoro cruiaifHa fiedekra 1 mo N Toukam?

CKOJIBKO HEO00XOIMMO MAOMOJHHUTENbHBIX YCIOBUH UISI MOCTPOCHUS
napabosruecKkoro ciuiaifna aedekra 1 1mo 4eTsipeM Toukam?

CKONIbKO HEOOXOAWMO OMONHUTENBHBIX YCIOBHH IS TOCTPOCHUS
napabonuueckoro crutaifHa aedekra 1 mo n toukam?

CKOJIBKO HEO0XOIMMO MAOMOJHHUTENbHBIX YCIOBUH UISI MOCTPOCHUS
KyOHM4ecKoro cruiaifHa Jieekra 2 1o 4eThIpeM TOuKaM?

CKONIbKO HEOOXOAMMO JIOTMONHHUTENBHBIX YCIOBHHA AJISI MOCTPOCHUS
KyOuueckoro ciiaiiHa negekra 2 mo N roukam?

x|0| 1|2
I[lo Tabmure 3HaueHWH QYyHKIUN 31301 IIOCTPONTE
napaboIMYECKUH CIIJIalH C YKa3aHHBIM JIOTIOTHUTEIILHBIM YCIIOBHUEM.
a) S'(0)=0; b) S'(2)=2; c) S"(0)=2;

d) ycrmoBue oTCyTCTBUS y37Ia.
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Yucaennoe nudgepeHnupoBanmne

Marepuan no naHHoil Teme comepxkurcs B [1, rmaBa 12]. IIpumepsl
perneHus 3a7a4 MOKHO HaTH B [3].

1.

2.

MOXHO M TOXYYUTh (OPMYIBI YUCICHHOTO TU(PPEPSHIIUPOBAHUSL
MIEPBOTO MOPSAKA TOYHOCTH, AnddepeHmpys MHEorowieH Jlarpanxa?
CymiecTByeT I crtoco0 BEIOOpa ONTUMATBFHOTO [Iara Py YUCIICHHOM
TG hepeHITUPOBAHHH?

MOKHO JIM TIOJyYUTh ANpPUOPHYIO OLEHKY MOTPELIHOCTH (OpMyIIbI
grcaenHoro muddepenauposanus? (Ecmu ma, To Kak 3TO cIenaTh.
Ecnu mer, To mouemy).

[ycte ¢yHKIMA 3a1aHa TabIULEH ¢ IepeMeHHBIM maroM. MoXXHO JIn
HOCTPOUTH (POpPMYJIBI YHCIEHHOTO IU(depeHIUpOBaHUS Ul TaKOH
byHKIIHA?

MoxHO JH TOCTPOUTHh (HOPMYTY UYMCICHHOTO IUdPepeHIINPOBAHUS
JUTS. BBIYMCIICHUS MPOU3BOHOM N-TO MOPSIKA C 33JaHHBIM TOPSIKOM
anmpoKkcuManuu p?

Becerma m  mpu  ymeHblmieHnd —1mara  audgepeHIupoBaHUS
MOTPEITHOCTh BEIYUCIICHUS YMCHBIIIASTCS?

KakoB  Oymer TOpSOoK  TOYHOCTH  (POpMYNBI  YHCICHHOTO
muddepentmpoBanust it Gyakmun (X)) + f7(X), ecom  f'(X)
anmpOKCUMHUPOBaHa TPaBOM pa3HOCTHOW mpomsBognoH, a f"(X)
aNIPOKCUMHUPOBAHA CO BTOPHIM HOPSIIKOM TOYHOCTH?

* * *
Breraucmure npuOMMKEHHBIE 3HAYCHUS TPOWU3BOTHBIX  CIICTYIOIINX
¢yHkmie B Touke X=1.5, wucmonp3ys JieByl, TPaBYK HWIH
HEHTPAJIbHYI0 MPou3BoaHyI0 ¢ maroM h=0.1. 3anummTe pe3ynbraT
CO BCeMH BepHBIMU IPpamu. CpaBHUTE €r0 C TOUHBIM 3HAYCHUEM.

a) f(x)=(x-1?% b); f(x)=——; c) f(x)=cosx;
1+x

d) f(x)=cos(x2); e) f(x)=e**; f) f(x)=e*>.

OyHKIUA f(x) 3ajaHa Ta0IuIER CBOUX 3HAYECHUH

x |1|15|2]3
feo1]2 o1

f'(x) oroit QyHKIMM B Tex e TouYkax. UTO MOXKHO CKa3aTh O

CocTaBbTe TaONUIly 3HAYCHUH MPOM3BOIHOM

TOYHOCTH MOJYYCHHBIX 3HAUYCHUIN?
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10.

11.

12.

13.

14.

15.

OyHKIHS f(x) 3a1aHa TabmuIen CBOHUX 3HAYCHUU
x| 0/03[0.6|09[12|15[18]|21[24|27][30
y | o.1| 0.9 | 1.7 | 2.2 | 1.6 | 0.8 | 0.1 | 0.0 | 0.5 | 1.4 | 25
Haiimute 3HadyeHwe ee MPOMZBOAHBIX C YKAa3aHHBIM MOPAIKOM
TOYHOCTH.

a) f'(1.2) ¢ 1-5IM MOPSAKOM TOYHOCTH;
b) f'(1.0) co 2-bIM MOPSIAKOM TOYHOCTH;
¢) f'(1.0) ¢ 3-uM mOPSIIKOM TOYHOCTH;
d) f"(2.0) co 2-biM MOPSIKOM TOUHOCTH;
e) f"(L.5) ¢ 1-bIM HOPSAAKOM TOYHOCTH.

[IpousBogHyIO Kakoro Hamboiee BBICOKOTO TOpsaKa f(k)(O) MOKHO

MOJTyYUTh, HMCIIONB3YSl TAOMUIly 3HAUEHUH W3 mpeaplaylied 3amaqn?
MO’KHO 71 OIIEHUTh TOYHOCTb MOJyYEHHOTO 3HAYCHUS?

!
X
C xakuMm marom h HY>XHO BBIYUCJIATH 3HAYCHUC (ln —1) B TOYKC
X+

X=1 mo ykazaHHOH (opmyre, YTOOBI TOJIYYUTH HYETHIPE BEpPHBIC
Pl B IpOOHOH YacTH.

a) mo (opmyIie JIeBOi pa3HOCTHOW TIPOU3BOJTHOM;

b) o popmyiie 1eHTpaTBHOM PA3HOCTHOMN MPOU3BOIHOM.
Omnpenenure TOPSIOK — ANNPOKCUMALUU  CICAYIOIUX  (OpPMYI
guciieHHoro auddepeHmmupoBanus

88f(x+h)-165f(x)+7.7 f(x—h)

a) f/(X) = "
D) 1108810 h)—12.2hf (9 +56f(x=h).
0 (%) z1.8 f(X+h)—4.5hf2(X)+2.7 f(x—h) .

Toctpoiite anmpokcumarmio f'(0) Hambosee BBICOKOTO TMOPSAKA
TOYHOCTH CJICYIOIIETO BH/Ia
a)af(0)+bf(h)+cf(2h); b) af(—h)+bf(0)+cf(h);
h h
Ipennoxure Qopmyny NpUOMMKEHHOTO BBIYUCICHHS TPEThel

npon3BoAHOW (yHKunU. [lo BO3MOMKHOCTH, yKaXXHTE IOPAIOK €€
TOYHOCTHU.
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YucaeHHoe HHTErpupoBaHue

Marepuan no ngaHHOi Teme copepxwurcs B [1, rmaBa 13]. Ilpumepsr
pelIeHns 3a1a4 MOXKHO Haitu B [3].

1.

2.

10.

11.

12.

13.

CylecTByeT JM CBA3b MEXKIY KaKUMHU-THOO KBaIpaTyPHBIMU
(hopMynaMH ¥ TEOMETPHUECKUM CMBICIIOM OIPENIEIEHHOTO HHTerpana?
CymiecTByeT 1H CBA3b MEXIy KaKUMH-THOO KBaapaTypPHBIMHU
dhopmynamu u popmyinoi Herotona — JleliOamma?
Yem coctaBHas  KBaapaTypHas  (QopMmyna  OTIMYaeTcss  OT
3JIeMEHTApHOM?
Yem popmyra BTOPOTo MopsiAKa TOYHOCTH JIYUIIE WIH XyKe POPMYITBI
nepBoro nopsaaka? (IIpusegure Takxe IpuMep B YUCIAX.)
MoXHO 7  IPUMEHATh  KBaJpaTypHble  (OPMYJBI,  €ClU
uHTErpupyeMast GyHKIUS 3a1aHa TaOIUIeH CBOMX 3HAUYCHUH?
MoxHO 1M JaThb AanpHOPHYIO OICHKY IOIPEIIHOCTH, €ClU
UHTerpupyemast GyHKIUS 3aaHa TaOIUIeH CBOMX 3HAYCHUI?
IIpuBoauT MM yBeIMUEHUE KOJIUYECTBA Y3JI0B B KBaJpaTypHOH cymMMe
K YBEJIMYCHUIO TOUHOCTH UHTETPUPOBAHUS?
MOoXHO U NPUMEHITh KBaApaTypHYyIo (popMyiy, ecnu (yHKIUS He
o0agaeT HeOOXOIUMOM IJIS alIPUOPHOI OIIEHKH TIIaAKOCTHIO?
Kak MOXHO MONyYuTs WHPOPMAIMIO O MOTPEITHOCTH YHCICHHOTO
UHTETPUPOBAHUS, TOJB3YSACh TOJBKO 3aJaHHONW  KBaJpaTypHOMH
hopmyoir?
[lpuBenure mpumep QYHKIUK, WHTETPUPOBAHHE KOTOPOH TIO
KBaJpaTypHOH (opmyne Tpamenuii He OyAeT JaBaTh MOTPEIIHOCTH.
OtBeT obocHyiiTe.
IlpuBenute mnpumep GYHKIHMH, WHTETPUPOBAHUE KOTOPOH IO
KBaZ[paTypHO (opMyne LEHTPaJIbHBIX MPSIMOYTOJBHUKOB HE OyneT
JaBath norpeurHoctyu. OTBeT 000CHYHTE.
Toyemy u3 npasuia PyHre (OLEHKH MOTPEIIHOCTH) MOXHO BBIBECTH
croco® yTOYHEHUsS KBaJpaTypHOH CYMMBI, a M3 anpuOpPHON OIICHKU
HeNb3s?
* * %

2
Beruncnute npubmmkeHHo ¢ marom h=1 wuHTerpan I

-1
YKa3aHHOW KBaJapaTtypHoil (opmylie W JaiiTe anpUOPHYIO OICHKY
MOTPEIIHOCTH.

) MPaBbIX MPSIMOYTOJIBHUKOB, D) JeBBIX MPAMOYTOIBHUKOB,

dx
2+ X

oo
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C) Tpamenui, d) Cumricona,
€) HEeHTPATBHBIX MPSIMOYTOIEHHKOB.
14. ®yHkums 3agaHa TabIUIeH 3HaYSHUN
X |0|0.1|0.2|0.3 |0.4 T
0 |1 |1.2 |1.24 | 076 | 06" Boruuciure mHTETpA {f(x)dx 1o

YKa3aHHOW KBaJIpaTypHOHU opmyIie.
a) TPaBbIX MPIMOYTOJILHUKOB,
b) 1eBBIX PAMOYTOIBHUKOB,
C) LEHTPAJIBHBIX IPSIMOYTOJIbHUKOB,
d) Tpamenwui,
e) Cumrcona.
15. ®yHKIMA 3a7aHa TaOIUICH 3HAYCHUN
X | 1 | 2 | 3 | 6 | 9 | 11 13
f(X) | 2 | 1 | 3 | 0 | 1 | | 3 Breraucnure
13
HHTErpa J f (X)dx mo ykazanHO#M KBagpaTypHO#l hopmyre.
1

a) MPaBBIX MPAMOYTOJILHUKOB,

b) neBbIX MPAMOYTOIBHUKOB,

C) EHTPAIBHBIX IIPSIMOYTOJILHUKOB,
d) rpamerwmii,

e) Cumricona.

X | -2 | 1 | 6 | 7
f(x)|12 |—4|9|1

16. dyHkIHA f (X) 3amana TaGmumeit . Brruuciure

7

j f (x)dx mo kBaspaTypHOIl hopMyJsie BTOPOTO MopsiiKa TOYHOCTH.
-2

X |1|1.5|2 |2.5|3
f(x)[5]42[38]36|35

17. ®yHKUMA 3a71aHa TaOMUICH 3HAYCHHH

3

Brrauciure uHTErpan I f(X)dx mo dopmyne Tpameiuii U OIeHHUTE
1

MOTPENIHOCTH PE3YNIbTaTa o MpaBuiy PyHre.

24



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

Boruuciure npubmmkento ¢ marom h =1 uHTErpan I(xz —1)dx 1o

(opmyine CHMIICOHA U OIIEHUTE MOTPEIIHOCTh PE3YIbTaTa MO IPaBUITY
Pynre.

Haiizute morpemHocTs MHTErpupoBanns GyHkian f (X) = —Xx2 + 2X
no Qopmyse HEHTPaIbHBIX NPSMOYTOJIbHUKOB Ha orpeske [0,5] ¢
mrarom h=5.

Haiinute morpemnocts naTerpupoBanus ¢pyukiun f (X) = X2 +2x-3
no ¢opmysne Cumncona Ha orpeske [—10,0] ¢ marom h=10.

Y6enurecb B TOM, 4YTO (hOPMYJBl Tpameluuil U LEHTPaIbHbBIX
NPSIMOYTOJIbHUKOB TOYHBI [UI MHOTOWIEHOB HYJIEBOM M IepBOU
cTeneHy, a opmyna CUMIICOHA — ATl MHOTOYJIEHOB C HYJIEBOW IO
TPEThIO CTETNEHb BKJIIOYUTEIIBHO.

OueHnTe TEOPETHYECKH 3HAYCHHE Iara HMHTErpupoBaHus h s
MPUOIIDKEHHOTO BBIYHCICHUS CIEIYIOMINX WHTETPAIOB IO (opmyIe

Tpamneruii ¢ TOYHOCTBIO & = 1073,
1 dx 0 1 5
) [—: b) [edx; o) jsin(xz)dx; d) [(x-5)dx.
o X+l 53 0 0

OreHNTE TEOPETHYECCKH 3HAUCHHE Iara HMHTErpupoBanus h mis
MPUOIIKEHHOTO BBIYKMCICHUS CIEIYIOIIUX HHTETPAIOB MO (opmyIie

CHMIICOHA ¢ TOUHOCTHIO & =107% .

1 0 1 3

a) jﬂ b) jxexdx; ) Isin(xz)dx; d) I(xz +3x—1)dx.
0 X+1 -3 0 0

BrBenute kBagparypHble (HOPMYIBI IEHTPATBHBIX MPSIMOYTOIFHHKOB

U Tparenuii u3 o0mel GopMyITbl HHTEPIIOISIIUOHHOTO TUIIA.

Y6enurecs B TOM, YTO KBagpaTypHas popmyna ['aycca ¢ oqHUM y3710M

TOYHA JIJII MHOTOYJICHOB l,t,tz,t3 .

Jis  MHOTO4YJICHOB KakOW CTeleHW OyaeT TouyHa KBajpaTypHas

¢dopmymna "aycca ¢ 5-10 y3mamu?

Yxaxure y37I6I W Beca KBaaparTypHoil ¢opmynsl ['aycca ¢ nByms

y3J1aMHU Ha OTpe3Ke

a) [0, 2]; b) [-2, 2]; ¢) [0.1]; d)[1, 4].
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28.

29.

30.

31.

32.

33.

34.

Hcnonws3ys NOHATHE TOYHOCTM HAa MHOIOWIEHAaX, IOCTpOMTE
KB3/IpaTypHyl0 (OpMyJdy CIEAyIOLIero BHJA U YKOXUTE ee
anreOpanydecKuii HOpsJOK TOUHOCTH.

2
a) If(x)dXz Af (0) + Bf (1) ;
0

1
b) [ f(x)dx = Af (1) +Bf (0) +Cf (1);
-1

1
o) [ f(x)dx~ f(0)+Bf (x))
-1

2
d) [ Fgdx=f0q)+ f (%)
0

IlycTh mojpIHTErpanbHas PyHKINS MOHOTOHHO BO3PACTAaeT HA OTpe3Ke
uHTeTpupoBaHuA. JloKkaxkuTe (TeOMETpHYECKd M aHAIMTHYECKH), Y9TO
(hopMyIa JIEeBBIX MPAMOYTOJIHHUKOB JACT 3HAUCHNE, MEHBIIIEE TOYHOTO
3HAYCHUS UHTETpaa.

ITycts mnogpiHTEerpanbHas (GYHKOHS HAa OTpe3Ke HHTETPHUPOBAHMS
BeITTyKia (BHU3). JlokakuTe (T€OMETpPHUYECKH W aHAIUTHYECKH), UTO
(dopmyna Tpameuuit gact 3HadeHue, Ooybliiee TOYHOTO 3HAYCHHS
UHTErpana.

[TycTs moxsiHTErpatbHast GYHKIMA MOHOTOHHO BO3pacTaeT Ha OTpe3Ke
UHTETPUPOBAaHUSI M BhINykJIa (BHWM3) Ha HeM. Jlokaxwure
(reoMeTpHuecKH M AHAJIUTHYECKH), UYTO (OopMyna IEHTPATbHBIX
OPSMOYTOIbHUKOB J1aCT 3HAY€HHE, MEHBIIEE TOYHOTO 3HAYEHUS
uHTerpama. MoxHO M yOpaTh OJHO W3  YCIOBHH Ha
HOJBIHTETPAIBHYIO (QYHKIHIO?

IMocTpoiite «HOBYIO» KBaApaTypHyIO (OpMyIy Ha OCHOBE (POPMYIIBI
JIEBBIX NPSAMOYTONBHUKOB C YyTOuHeHMeM 1o Pynre. MoxkHo nu
OTIPEICIUTD NOPAJOK TOYHOCTH MOTYy4EeHHOH (popMybI?

IMocTpoiite «HOBYIO» KBaapaTypHyo (Gopmyny Ha OCHOBE (OPMYIIBI
IpaBbIX MNPSIMOYTOJBHUKOB C YTOUHEHMeM N0 PyHre. MoxHO 1u
OTIPEIICITUTD NOPAJOK TOYHOCTH MOTYIEHHOH (popMyIbI?

IMocTpoiite «HOBYIO» KBaapaTypHyI0 (OpMyIy Ha OCHOBE (OPMYIIBI
Tpanenuil ¢ yrouHeHueM 1o PyHre. MoxxHO M OonpeAenuTh NOpsaoK
TOYHOCTH TIOJTY4CHHOU (HOpMyITBI?
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YucieHHnoe pemenne 3aaa4u Kommn 1i1s1 00bIKHOBEHHBIX
AuddepeHInaNbHBIX YPABHEHUH

Martepual 1o JaHHOU TeMe conepkutcs B [1, TnaBa 14]. [Ipumepsr
pelIeHus 3a1ad MOXHO HalTH B [4].

1.

2.

10.

11.

12.

13.

OO0BsicHUTE, YeM NOCTAaHOBKA AMCKPETHOH 3amaun Komm otnuuaercs
oT auddepeHITaTbLHON?

OOBsicHATE, YeM OTIMYAIOTCS SIBHBIC U HESIBHBIC UHCICHHBIC METOIBI
pemenus 3anaun Kommu mst OAY 1 nopsiaka? Ilpuseaure npuMepsl.
OOBsicHATE, YeM OTIHMYAIOTCS OIHOIIATOBHIE W MHOTOIIATOBBIC
YUCIICHHBIE MeTOBI perrenns 3aaaun Komm ams O1Y 1 nopsiaka.
Yero Oomple — CXOACTBA WIM PAa3IUuUUil — B IpoOiieMax cTapTa
MHOTOIIIATOBBIX METOMOB pelieHHs 3afaud KoIlm ¥ MHOTOIIaroBBIX
METO/IOB ITOUCKA KOPHS (DYHKITIH?

BepHo nm yTBep)kAeHHE, YTO HOTPEIIHOCTh UYHCICHHOTO PEIICHHUS
3aga4yn Kol coBnagaer ¢ morpenHocThio anpoKCUMalid MeTo1a?
IIpaBmiio PyHre mnpakTHueckoil OLIEHKHM NOTIPEIIHOCTH IS 3aladyu
Komm ¢dopmanbHO coBmagaeT ¢ MpaBuiIoM PyHre mmst kBagpaTypHBIX
(dhopmyn. O3HayaeT oM ATO, YTO B OOOMX CIy4asiX OHH OCHOBaHBI Ha
OJIHOTHUITHBIX CBOMCTBAaX METOJIOB?

MoxHO M HESBHBI METOJ TpPEeBpaTuTh B SBHBIHA? YUTO MOXKHO
IPUOOPECTH WIIH MTOTEPATH IPU TAKOM IIPEBPALICHUH?

BepHo 11, 4TO yCTOMYMBBIA MHOTOIIATOBBIA METOJI PELICHUS 3alauu
Kommwm K-ro mopsiika anmpokcuManuy JacT IPHOIMKEHHOE PEIICHUE ¢

norpemHocTeio C hk 2

BepHo 71, 4TO HesIBHBIN MeTon Dijepa TOYHEE, YeM SIBHBIH METOJ
Diinepa?

B kakom cemeiictBe MeTo/10B — Anamca wnu Pynre-KyTTel — MOXHO
nocTpouTh Meto] 20-ro nopsiaka TouHocTH? Eciu MOXXHO, TO Kak 3TO
cuenarts?

Moryr 15U coBmamaTh pacdeTHbie QopMmysibl MeTona Teiiopa
HEKOTOPOTO TOPSIKa TOYHOCTH P ¢ pacdeTHhIMU (popmynamu PyHre-
KyrTs! TOrO %€ nopsiaka?

ITouemy SIBHBIN METOJ Anamca-bamdopra Ha3bIBAIOT
SKCTPANOJIALUOHHBIM?

MoskHO J1u IPUMEHATH IIpU peleHuy 3aaauu Komu metogom Anamca
npaBuiIo PyHre OleHKH MOTrpeHocTU?
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14.

15.

16.

17.

18.

19.

20.

21.

KakoB reomerpudeckuii CMBICI YCOBEPIICHCTBOBAHHOTO METOJA
Oiinepa n Metona Jitnepa-Komm?
BepHo 11 yTBepxkJeHHE, YTO U3 YCTOHUMBOCTH YHCIEHHOTO METOHA
pemenwst 3agaun Komm BeITEKaeT Hyb-yCTOMYMBOCTD MeTOAa?
SIBnseTcs M BBIIOJHEHHE KOPHEBOTO YCIOBHUS JOCTATOYHBIM
yCIIOBHEM AT JOKa3aTeIbCTBA HYJIb-yCTOMYMBOCTU MeToaa?

* * %
Haiinure pemenne 3amaun Komm sBHBIM MeTO0M Jiiiepa ¢ marom
h=0.2. Uzobpaszure scku3 rpaduka. OuEHHTE IMOTPEIIHOCTH IO
npasuity Pynre.

' y 2 '
-1 2 —y—t,
a) y t Ha otpeske [1, 3]; b) y(O){ ) Ha otpeske [0, 2];
y®=-1 oo
_ts1
c) y ' naorpeske [-1,1].
y(=1) =4
3anmmmTe pacdyeTHbIE GopMyIbl MeTona Diinepa-Komu mns pemenus
y =sin(t+y), .
3aaun =1 Haiiure ¢ MX TOMOIIBIO PENIeHNE B TOUKAX
y(lv) =1

t; =1.0, t, =1.5 3a MMHUMAJIEHO BO3MOKHOE KOJMYECTBO II1aroB.
3anummre pacueTHble (OPMyIbl YCOBEPIIEHCTBOBAHHOTO METOAA

y' =tsin(y),

Diinepa i peuieHus 3aaa4n HaiinuTe ¢ ux momMmomipo

y(0) =1.
pemenne B Toukax t =0.3, t, =0.4 3a MUHHUMAJIBHO BO3MOKHOE
KOJIMYECTBO 1I1aroB.
3amumuTe pacueTHble (OPMYJBl HESBHOTO Merojxa OJiiepa s

' 2
=(t+Dy+t°, .
pemieHus  3aJa4u y ( )y Haiigute ¢ #MX IIOMOIILIO

y(0) =1.
pemenne B Toukax t; =0.05, t, =0.2 3a MUHUMaJILHO BO3MOXKHOE
KOJIMYECTBO II1aroB.
Mertonom pasnoxenus B psin Teitiopa nmomydanTe pacyeTHbIE POPMYITBI
YHCJIEHHOIO METOJAa 5-T0 MOpPsIKa TOYHOCTH ISl PEIICHHS 3aiadu
Kommu
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22.

23.

24.

25.

26.

27.

;Y ;Y ,
= — = — = ty
y , b) y +1, 0 {y y+

a) t i
y@) =1 y() =1 y@) =1

OHpeILeJ‘II/ITe MOpAA0K aIMnpoKCUMalin METOJa
3Yn ~4Yna+Yna _ y'=f(ty)
2h ! y(to) = Yo-

SIBasieTcs U ATOT MCTOJ HYJ'IL-YCTOI‘/'I‘II/IBLIM?

peuienust 3amaun Komm {

Onpenenure MOPSAAOK ANMPOKCUMALUK  METOJa Yo~ Yns oot

3h
y, =f (t, y)i

penrenus 3anaun Kormm { SIBisieTcst T ATOT METOM HYJIb-
y(to) = Yo-
YCTOHYNBBIM?
u'=-u,
Ilycts 3amaua Komm v =-u—19v, perraercs SBHIM METOI0OM

u(0)=2, v(0)=>5.

Oiinepa. Ilpm kakoMm mare meron OyameT ycTtoitumB? MoxHO IH
CUMTATh 3a]lavy JKECTKOU?
Cnenatite 2 mara amuabel 0.1 1o SIBHOMY W 10 HESBHOMY METOJaM

u'=-3u+v,
Diinepa aus petrenus 3agaun Komm V' = 6U + 2v,
u(0)=0, v(0)=35
3amenuTe 3amayy Komm i ypaBHeHHS  2-TO  TOpSIKa
{Sy" —(y)’ +e’ =t,
y@®)=0,y'@M)=2.

3amumuTte  pacdetHsle  QopMynsl  Meroma  Oitnmepa-Komm  u
YCOBEPIIEHCTBOBAHHOIO MeToja Jiiepa AIsl CUCTEMBI ypaBHEHHH,
MOJYYEHHOH B MPEbIAYyIIEH 3a1a4e.

CUCTEMOM ypaBHEHMI 1-ro nopsaka.
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YuciieHHOE pelieHne KpaeBoii 3a1a4u 1Jisi 00bIKHOBEHHBIX
AuddepeHInaNbHBIX YPABHEHUH

Marepwuan o qaHHou Teme cofepxkutcs B [1, rnasa 15]. Tlpumepsr
pelleHus 3a1a4 MOXKHO HalTH B [4].

1.
2.

> w

10.

11.

12.

Yro mpencTaBiseT co00H pa3HOCTHAs cxema?

MoxeT 5n pemieHrne, MOJIYyYeHHOE IO pa3HOCTHOH cxeme, OBITh
TOYHBIM?

Yrto 03HaYaeT CXOAMMOCTh PA3HOCTHON CXEMBEI?

Bceerma ym  mpuOnmKeHHOE pelieHHe, TMOTYYeHHOE 10 Pa3HOCTHOM
cXeMe, IPY YMEHBIIEHUH JUIUHBI 11ara OyJeT CTPEMHUTHCS K TOYHOMY
peleHuo?

BepHo 1w yTBepKOeHHE, YTO TOTPEIIHOCTh pEHICHUS 3a1add
COBIIAJIaeT C MOTPEIIHOCTHIO ANIPOKCUMALINY 3a1auu?

BisieT U MOTrpemHOCTh anmnpoOKCUMAllMd TPaHUYHBIX YCJIOBUU Ha
MOPSIIOK CXOAUMOCTH Pa3HOCTHOU CXEMBI?

MoxeT I5u TpaHUYHOE YCIOBHE B pa3HOCTHOM cxeMme OBITh
aNNpPOKCUMHUPOBAHO 0€3 MOTrPeLIHOCTH?

B 4em omomume MeToma KOHEYHBIX pa3sHOCTEH Ml ciydas
MepeMEHHOr0 K0d(D(UIMEHTa TEIUIONPOBOAHOCTH O CPaBHEHUIO C
MOCTOSIHHBIM K03 (hhurieHTOM?

Ilycts  k02((UIMEHTH  ypaBHEHHUs —(k(x)u’), +q(x)u = f(x),
xe(a,b)  rakoe, uro  k(x)e ct [ab], a(x)e c? [a,b],

f(x)eC*[a,b]. Kakyio ramkocTs Gyser WMeTh peleHie KpaeBoii

3aa4uu (C TPaHUYHBIMU YCIOBHSIMU NIEPBOTO poja)?

ITouemy MeTO1 HA3BIBACTCSI METOJIOM KOHEUHBIX Pa3HOCTEH?
* * *

Ssnsiercst nmu GyHKIUs U(X) = X2 +4X+5 pelIeHneM KpaeBoi 3a1aun
u"-2u'+u=x"-1,
u(0)=>5,u(@) =10
MeTtomoM KOHEUHBIX pasHocTed Hadgute ¢ marom h=0.2 pemenue
KpaeBoi 3a1a4n
u” —5u =10x,
u(0)=0, u(0.6) =-1.2.

30



13.

14.

15.

16.

17.

18.

19.

MeTtomoM KOHEUYHBIX pasHOCTe# Haiaute ¢ marom h=0.2 pemenne
KpaeBo# 3a7a4M U OLIEHHUTE ero MOrPEIIHOCTD MO TpaBwuiIy PyHre

{—u” +5xU =10x,
u(0) =0, u(0.8) =1.6.
MeTo0M KOHEYHBIX pasHocTel Haiaute ¢ marom h=0.25 pemenue
KpaeBoii 331a4H M OLIEHUTE ero MOTPEIIHOCTD M0 mpaBuity Pyrre

{—u” +2u=2x%%,

u@)=1u@=2.
MeTo10M KOHEYHBIX pasHocTel Haiaute ¢ marom h=0.25 pemenue
KpaeBOI?'I 3a1a4i U OLICHUTE €ro HOrpeI_HHOCT]) 110 HpaBI/IJIy PyHre

{—u” +2u=2%%,

u'(0)=0,u() =2
CoCTaBbTe PAa3sHOCTHYIO CXEMY BTOPOrO IOPSAKA TOYHOCTH LIS

pelleHus KpaeBoil 3a1aun

1 1
u"—=u'+—u=1,
X X

u@=1 u@)=3.

ANNPOKCUMUPYET JIM Pa3HOCTHAS CXEMA
Yia =2¥i +¥ia _ £ fin—2fi+fiy
h? ' 12
u"=f

MIEpBOE YPAaBHEHUE KPAECBOM 3a1auu ?
u(a)=u,, ulb)=u,

’
Brruucnure 3HaueHue (X2 u’) B Touke X =1 cO BTOPBIM MOPSAIKOM

x|[0]1]2
TOYHOCTH, MMOJIb3YACH TAOJIUIICH 3HAUCHHH ul21103

CocTaBbTe Pa3HOCTHYIO CXEMY ISl pCIICHHUS KPaeBOU 3a/1auH:

(cos(x)u’)’ —xu = x°
u(0)=0, u@=0.
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