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BBEJAEHUE

Mertoauueckue yKazaHUsS K  BBIOJHEHHIO JIAOOpATOpPHBIX  padoT
npeaHa3HayeHbl Uil CTYACHTOB OYHOM (opMbl 00yueHHs HampaBiIeHUN
02.03.03 Maremaruueckoe oOecrieueHue u aJIMUHHUCTPUPOBAHHE
UHPOPMALIMOHHBIX cucteM, npodpmib «lIporpammHoe ©  MaremaTHYeCcKoOe
obOecrieueHne WHGOPMAIIMOHHBIX TexHOJOTHiy. JlucinuninnHa «YHuciaeHHbie
METOJIb»  BKJIOUEHa B  oOpasoBarenbHyto  mporpammy  02.03.03
MaremaTtnueckoe oOecrieueHHe W AJAMUHUCTPUPOBAHHE WH(POPMAIIMOHHBIX
cucrem, npopuns  «[IporpaMmmMHOoe W MaTemaTtHueckoe — obOecrieueHHe
UH(POPMALIMOHHBIX TEXHOJIOTHIT» U BXOJIUT B BAPUATUBHYIO YaCTh TUCIHILIHH.

Metoauyeckue yKa3aHHS COAEPKAaT CBEACHUS O BOCBMH JIaDOPATOPHBIX
pabotax pasnmena «YucieHHbIE METOMABI pEIICHUS 3aJad MaTeMaTHYEeCKOTrO
aHamn3a» Kypca «BpluucnurenbHas MareMaTHKay, Kakaas U3 KOTOPBIX BKIIOYAET
MOJPOOHO OMHCAHHOE pEIICHUE JAEMOHCTPAlMOHHOTO TMpHMepa U 3aJaHus s
peIIeHUs] PAa3JIMYHOTO YPOBHS CIIOKHOCTH. B KOHIIE METOAMYECKHX YKa3aHWii
NIPUBE/ICH CITUCOK PEKOMEHIYEMOH K H3yUCHHIO JTUTEPATYPHI.

Brimonnenue nabopaTopHbIX pabOT HAauMHACTCS C HM3YYCHHS LENU PadoTH,
3aTeM HEeoOXOJAMMO MOJAPOOHO H3YYUTh MPEIJIOKEHHBIH JAEMOHCTPALMOHHBIN
pUMep, TIOCJIe YeTO MOKHO MPUCTYIIATh K PEIICHUIO MPEITIOKEHHBIX 3a7ad.



1. IlpaBuiaa npuOJIMIKEHHBIX BBIYHMCICHHHA M OLEHKA IOIPEIHOCTEH NpH

BbIYUCJICHNH

Ilenv pabomwbi: wucnonn3ys nepeMeHHbie a, D, C, d, €, maHHBIC C BEpHBIMH
nudpamu, BeUMCIUTH 3HadeHus ¢Gyukmuun S, U, V, W, P u ux
aOCOJIIOTHYIO M OTHOCUTEJIBHYIO  IOTPEHIHOCTH.  Pe3ynbTarhbl
Beruucienun S, U, V, W, P okpyriauTh, OCTaBUB BEpHBIC U OJIHY
COMHUTEJIBHYIO LU]PBI.

[TPUMEP. [Jano: a=13,48; b=121,51; c¢=3,415.

Bce 1mmdpel HUCXOMHBIX JaHHBIX BepHbIC. TpeOyeTcs BBIYUCIHTH
U =ac® +c/~/b . Pe3ynpTaThl OKpYIJINTh, OCTABHB BEPHBIE M OJHY COMHHUTENBHYIO
U QpBHL.

BreruucisieM aOCOJIOTHBIE W OTHOCHTEIBHBIC IOTPEITHOCTH HCXOJIHBIX
JAHHBIX. AOCOJIOTHYIO IIOTPEIIHOCTH OIpPEACIseM MCXOAS M3 TOr0, 4YTO BCE

I_II/ICI)pBI HNCXOAHBIX OAHHBIX BCPHBIC. OTHOCI/ITCJ'IBHYIO IMOTPCINHOCTL HAXOJAUM I10

dbopmyiie da= ﬁ ,

A - TOYHOE YHCIIO. PGSYJ'ILTaTLI BBIUMCIICHUI IMpcaACTaBuM B BUAC Ta6JIHHI>I 1.1.

rA€ Aa - aOCOJIIOTHAs MOTPENTHOCTh NPUOJIMKEHHOTO YHCIIa 4,

Tabnuya 1.1
Hcxonnbie nanHeie a0CcoJIIoTHas OTHOCHUTEJIbHAS
IIOrPENTHOCTD A MOTPEIIHOCTD O
13,48 0,005 0,00038
121,51 0,005 0,000042
3,415 0,0005 0,00015
3HaueHne U BBIYHCISETCS KaK CyMMa JBYX 3HaYeHUH U, =ac’> U U,, =c//b.
Torma 4, =4, +4, ,a 6, =ﬁ.

Berancmum A, 1 A
1. U, =ac® =157,2067, &, =6, +6, =5,+25,=0,00068,;
4, =6, U,|=0,1069.
2. U, =c/\b=1,2229;
&, =0, +J ; =35, +3,=0,00041;
4, =8,,U,|=0,0005.
3. U=U, +U, =158,4296;
A4, =4, +4,, =0,1074~0,11;
6, =0,00068.
Tak kak 4, =0,11<0,5, To 3Hauenne U colepX uT TpU BEpHbIC 3HAYAIIWE

uupper (1, 5, 8), ocranbHble UUQPHI SABISIOTCS COMHUTENbHBIMU. OKpyrium
3HaueHue U, ocTaBUB TOJIbKO BEPHbIE W OJHY COMHUTEIbHYIO LU(DpHI. JlaHHBIE



MpeICTaBUM B Buje Tabmuiel 1.2.
Tabmuma 1.2

3Ha4yeHue pyHKyuUU A o

U ~ 158,4296 ~ 158,4 0,11 0,00068
OT4er Mo cCaMOCTOSATEIbHON padoTe J0J5KEH COePKATh:

1. Tabmuity HWCXOMHBIX  J@HHBIX, WX aOCOJIOTHBIX W  OTHOCHUTEIBHBIX
norpemHocreit (Tad. 1.3);

2. 3anannple pynkuuu S, U, V, W, P u ¢opmysibl 110 KOTOPHIM BBIYUCIISIOTCS UX
a0COJTIIOTHBIC M OTHOCUTEIIBHBIC TTOTPEITHOCTH;

3. Tabmuny 3navenuit ¢y S S, U, V, W, P u ux alGCcomOTHBIX U
OTHOCHTEJIBHBIX MOrpenIHocTel (Taom. 1.4).

Tabmuna 1.3

I/ICXOI[HBIC JaHHBIC A )
a=
b=
c=
d=
e =

Taomuma 1.4

3HavyeHue GyHKIUU A S
S & 9HCIo 10 OKPYTIICHUS ~
~ YUCJIO MOCJIE OKPYTIICHUS
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e o e™euo
~ ~
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P~ ~
Yo e™euo

Teopernueckasi 4acTb

Onpeodenenue. AOGCOTIOTHON TOTPEIIHOCTBIO Aa NPUOIMAKEHHOTO YHCIa a
HA3bIBAIOT a0COJIOTHYIO BEIIMYMHY Pa3HOCTH MEXY TOYHBIM YUCIOM A U €ro
MPUOJIMKEHHBIM 3HAYCHUEM A

Aa=|A-al.
Ecnmu TouHoe ymcio 4 HE WM3BECTHO, TOT/a BBOAMUTCS IMOHSATHE TMpPEICTbHON
aOCOIOTHOM TIOTPENIHOCTH 4, , T.€. TPAHUIIBI (OIIEHKHN) a0COMIOTHOM MOTPEITHOCTH
|A-a|<4,.

Onpeodenenue. OTHOCUTEIIBHOM MOTPENTHOCTRIO du TPHOIMIKCHHOTO YHUCia
@ HA3bIBAIOT OTHOIICHHE a0COFOTHOW MOTPENIHOCTH Aa K MOJYJIIO TOYHOTO YHCIIa
A (4=0):



Aa
3ameuanue. Ha npaktuke A~ a, MOATOMY da = W .
a
Onpeoenenue. IlpenenvHas OTHOCUTEIbHAS MOIPEIIHOCTD &, , T.€. TPAHULIBI
(OILICHKH ) OTHOCUTENBHOM MOTPELIHOCTH, UMEET BU:
Aa

A
0, ==, Ipu4eM —<0,.
A A
OueHka morpemHocTeil Npy BIYUCICHUN
1. AOCOmIOTHAs  MOTPEIIHOCTh  anreOpanyeckoil  CyMMBbl  HECKOJBKHX
NpUOIMKEHHBIX YHCEN HE MPEBBIIIAET CyMMbl a0COIIOTHBIX IOTPEIIHOCTEN

STHX YHCEI.
n
Iyctb u=1x+x, £..+x,. Torna A,,,, =>4,
i=1
T.e. IPH CIOKEHUM ¥ BbIYUTAHUM NPHOMMKEHHBIX YHMCEN HX IPENENbHBIE
a0COJIOTHBIE MOTPENTHOCTH CKIIA/IBIBAIOTCSL.

2. OTHOCHUTENbHAST TOTPEIIHOCTh CYMMBI N MOJOKUTEIBHBIX MPUOIHKEHHBIX
YuCeJl HE MPEBOCXOAUT MAKCHUMAIBHOW OTHOCHUTENBHOM NOTPEIIHOCTH
CJIAraeMbIX.

[Iyctp u=X +X,+..+X,, NPUYEM TIPAHULbBl OTHOCHUTEIBHBIX NOTPEIIHOCTEN

MPUOIMKEHHBIX YUCEIT X, X, ,..., X, PABHBI &;,J,,..., 5, COOTBETCTBEHHO.
Torma S(x,+X,+..+X,) <5, e § =maxJd, .
i 1

3. OTHOCHUTENbHAS MOTPEUTHOCTh MPOU3BEICHUS HECKOJIbKUX MPUOIMKEHHBIX
4yycell, OTJIMYHBIX OT HYJs, HE MPEBBIIAET CYMMbl OTHOCUTEIIBHBIX
MIOIPEITHOCTEN 3TUX YHUCEN.

[lycth u=X +X,+...- X,, TJIE MOKHO CUYUTATh BCE COMHOUTEIH MOJOKUTEITbHBIMH.

Torna o, =Zn:xi-Axi =zn"5xi .
i=1 N i=1

4, [Ipy yMHOXEHHHM U JeJIeHUU TMPUOIIKEHHBIX YHCENl WX TMpeaeibHbIe

OTHOCHUTCIJIBHBIC ITIOI'PCINHOCTH CKIaAbIBAIOTCA.

X
Ilycth u = X—l , TIe x,, x,>0, rorna 5V =0, +9, .
2 X2

5. [Tpy yMHOXCHHMHM TPUOJMKEHHOTO YHCIa X Ha TOYHBIH MHOXHTEIL K

npeaeibHas OTHOCHTEIbHAS IOTPEIIHOCTh HE H3MEHSCTCS, a MpeaeibHast
a0OCOIOTHAS TOTPEIIHOCTD YBeIuuuBaeTcs B |k| pas:

u=kx 5u=5x 41=|k|Ax

0. Hpe)leJILHaH OTHOCHUTCJIbHAasA IIOTPCIIHOCTDL M- CTENEHM 4YHuciIa B M pas
0OoJIBIIIE HpC)IGJILHOfI OTHOCUTENBHOU IOrp€IHOCTH CaMOI'0 4YrcCJia
u=x" é‘u = m5x

BapuanTsl J1alopaTOpHBIX padoT



Bapuanm a b c d e Bapuanm
1 3,418 7,241 18,315 32,01 0,4721 1
2 2,4154 1,3127 41,15 5,180 21,135 2
3 15,487 10,401 12,318 1,4158 7,0013 3
4 2,4172 1,3120 9,1318 18,145 21,418 4
5 17,425 10,815 11,211 2,4150 17,1327 5
6 7,4138 1,1310 9,1315 17,415 25,135 6
7 17,48 10,120 41,01 1,349 8,4251 7
8 2,817 9,3156 4,442 17,480 13,55 8
9 13,85 25,140 31,15 7,8153 9,314 9
10 7,3148 1,4145 6,317 17,18 21,10 10
11 21,18 35,48 10,10 1,418 5,4012 11
12 17,485 10,817 2,4831 25,40 3,25 12
13 3,40 7,823 9,312 0,9192 17,42 13
14 13,481 15,40 27,31 2,3155 1,2001 14
15 7,0809 3,2540 9,35 17,011 25,148 15
16 3,0714 17,4142 1,32 14,810 21,799 16
17 14,418 10,875 13,301 1,41 9,1310 17
18 3,7118 9,340 8,75 17,455 25,785 18
19 0,4152 1,34 7,2530 12,485 25,327 19
20 7,42 3,2521 2,0045 21,348 14,500 20
21 3,4180 2,3754 9,00 18,015 21,524 21
22 17,418 21,310 35,001 7,35 3,4849 22
23 9,1240 1,3504 2,3104 13,275 21,32 23
24 18,348 27,218 40,10 4,1841 9,1945 24
25 7,415 1,3495 8,1920 17,485 25,371 25
26 12,237 27,790 30,14 7,1318 9,9571 26
27 17,835 21,113 11,004 3,140 1,0204 27
28 5,142 4,3560 12,27 7,1213 0,9991 28
29 2,5472 0,248 24,513 1,12 16,2510 29
30 0,2456 7,4182 3,651 13,84 12,50 30

Bapuanm S U V W P Bapuanm
1 2a-3b+4c | ade b/d (a°b*c’e)/d” a’b+dc+e 1
2 3a+5b-2d | abe a/d (a’b’d’c)/e’ ab>+bc+ed 2
3 4a+5b-2c | ace ble (ab®d)/ Jce ad-e’+hc 3
4 2a+10b-c | bce cle (b*c’e)/(a’d) a’d+b’e-c 4
5 2c-a+7b | abd c/d (ab’e?)/(cd) ad’-b+ce 5
6 4c-5b+8a | abe d/c (a°b*c®)/(de) ad+b’e+c 6
7 2c+5b-2a | ade cle (ab®e®)/(dc) ae+d’c+b 7
8 5b+4c-2a | ace d/a (a°b*d)/(c%e) ad+be+c” 8
9 5b-2cta | ade ale (a“d’b)/(ce®) ad’+bc+e 9
10 10b+3c-2a | ace ela (ab®e)/(c’d) be+a’+cd 10




11 2b+2a+5c | ade ble (abd®)/(ce) bd’+ac-e 11
12 2a-d+3b | ace | dib (Jabcd)/(de?) | ac*-e*+hd 12
13 10a-c+4b | ade cla (a°ec)/(b°d®) ac+e-b“d 13
14 S5a+b-2c | adb b/d (ad’b)/(e%c) ab+d’c-e* 14
15 3atb-2c | ace dic (a’b’d)/(ce) ac-d*+hc 15
16 10a-5c+3b | acd d/b (a°c’e)/(b°d) c’e+bd-a° 16
17 5a-b+3c | ace ble (ad®e?)/(bc) ae+b?+cd 17
18 10a+5b-c | bcd d/b (a’be)/(c?d) a‘c+bd+e 18
19 7a+8b-c | acd d/c (ab®e)/(c°d) ac’-bd+e 19
20 2c+7b-a | acd d/a (b°c’e)/(a’d) a“c+be-d 20
21 7a+4c-3b | ade elc (a°ce)/(b%d) a’d+e+b’c 21
29 2a+3b-c | abd cla (ace®)/(d’b) ae’+d°+hc 22
23 3b+9c-a | ade ela (ab’d)/(c%e) ad+b%e+c’ 23
24 2a+4b-c | abc blc (acd?)/(be’) ae+d“+bc 24
25 5a+10b-c | ace elc (a’ec)/(bd) a‘c+b’e-d 25
26 6a+2b+c | abc c/b (ae)/(bcd?) ad“+be-c 26
27 3c-2b+c | dec bic (%ac)/(b> @) | da+be’+c 27
28 6a-5b-d | acd a/b (ab’c)/(d%) ab+c*d-¢> 28
29 4a+5b+d | bcd b/d (@b 2)/(c®d) | a°d-b’c+e 29
30 3a-2btc | ade dle (ab”c®)/(de) ab*-dc+e 30




2. O0pabdoTKa pe3yJbTaTOB HA0II0eHUII METO0M HAUMEHbIINX KBA/PAaTOB

Ilenv padomwi: VcTIONL3ysd METOJ HAMMEHBIIUX KBAApPATOB, HANTH MHOTOUWJICHBI

MEPBOM M BTOPOM CTEINEHEH, AaNIPOKCUMHUPYIOIINE

3aJJaHHyI0  TaOJIUYHO. [locTtpoute  3agaHHBIC

anIIPOKCUMUPYIOIINE KPUBBIE.

[TPUMEP. ®yuknus f(X) 3amana TadbaudHo

i 0 1 2 3 4 5 6
X -3 -1 0 1 2 3 4
y 29 | 10 |02 |-15|-04 | 05 | 20

GyHKIHIO,
TOYKH U

Tabmuma 2.1

JIist anmpoKcUMaInuu 3aJaHHOM TaOJIMYHO (PYHKIUHU f(X) MHOTOYJICHOM

IIEPBOM  CTENIEHU F(x)=PR(X)=a,+a,x, HEO0XOJUMO COCTaBUTh CHUCTEMY

CIICAYOIICTO B aa

a,(n+1)+ alzn:xi =zn:yi,
i=0 i=0

n n n
aOZXi + ‘3‘12)(i2 = in Yi
i=0 i=0 i=0

U PEIIUTh €€ OTHOCUTENBHO a,, &, -

JUist anmpoKcUManuu 3aJaHHOM TaOIMYHO (PYHKIUU f(X) MHOTOYJIEHOM

BTOpOU cTeneHn F(X) = P,(X) =b, +b,x+b,x*, HEOOXOJUMO COCTABHUThH CIICAYIOIIYIO

CUCTEMY

bo(N+1)+ blzn:xi + bzixi2 =iyi,
i=0 i=0 i=0
3 bozn:xi + blzn:xf +bzzn:xi3 = zn:xiyi
i=0 i=0 i=0 i=0
bozn:xf + blzn:xf + bzzn:xi“ = Zn:xfyi
i=0 i=0 i=0 i=0

\

U PELIUTHb €€ OTHOCUTEIIBHO by, b, b,.

Boruucnenne xko3p@GUIHUEHTOB MPUBEIECHHBIX CUCTEM pACIOaraéM B BUJEC

TaOIuIE! 2.2.

10



Tabmuma 2.2

i X Xi2 Xi3 Xi4 Yi XiVi | Xi2Yi

0 -3 9 -27 81 2,9 -8,7 26,1
1 -1 1 -1 1 1,0 -1,0 1
2 0 0 0 0 -0,2 0 0
3 1 1 1 1 -1,5 -1,5 -1,5
4 2 4 8 16 -04 | -0,8 -1,6
5 3 9 27 81 0,5 15 4.5
6 4 16 64 256 2,0 8,0 32,0
X 6 40 72 436 43 -2,5 60,5

I[J'ISI HaXO0XJICHUA KOB(b(bI/IHI/ICHTOB d,, @, MHOT'OYJICHA HCpBOﬁ CTCIICHU,

MOJIy4aeM CIIEIYIOUIYIO CUCTEMY:

7a,+6a, =4.3
6a, +40a, =—2.5

Ortcrona a, ~0,766; a, ~—0177. CnenoBarenbHO, P(x)=0,766—0177x.

s HaxoxxnaeHuss kod(pduiueHToB by, b, b, MHOrowieHa BTOpON CTEINEHH,

MOJIy4aeM CIIEYIOUIYIO CUCTEMY:

7b, +6b, +40b, =4.3
6b, +40b, + 72b, =-2.5
40b, + 72b, + 436b, = 60,5
Pewmns 31y cucremy, noimyuum: b, =—-0,458, b, ~—-0,454, b, ~0,256.

CraenmoBatenbHO, P,(X)=-0,458—0,454x+0,256x°.

I'paduku mosmydeHHBIX MHOTOWIEHOB P(X) M P,(X), a Takke 3aJaHHbIe

Ta0JIMYHbIE TOYKH, TPEACTABICHBI Ipaduuecku Ha pucyHke 1.

11
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Pucynox 1. Annpokcumaniusi pe3yabTaToB HaOJII0IeHU
® - pe3yJIbTaThl HAOIOICHUH;
— anmpoKCHUMalys MHOTOWIEHOM IEPBOT0 MOPSIKA;
_ _ _ anmnpoKCUMalus MHOTOYWIEHOM BTOPOTO MOPSJIKA.
OT4eT MO CaMOCTOATEIBHOM PadoTe T0JIKEH COAePKAThH:

1. TaGauiry UCXOJHBIX JaHHBIX 2.1,

2. Tabnwuiy pacuera kod)PUIUEHTOB 2.2 I CUCTEM;

3. Cuctembl JMHEHWHBIX ypaBHEHUUW MJid pacyeTa MmapaMeTpoB MHOTOWICHOB

MIEPBOM U BTOPOU CTENEHEU, PEIIIEHNE 3TUX CUCTEM,;
4. 3anuch MHOTOUYJICHOB IEPBOM U BTOPOM CTENEHEH B aHATUTUYECKOM BUJIE,
5. I'paduik ¢ MCXOAHBIMU TAHHBIMHU U alIIPOKCUMUPYIOIIUMHU KPUBBIMHU.

Bapuanrtsl J1aGopaTopHbIX padoT
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1 X 0 1 2 3 4 5 6
y 0,2 0,6 1,0 12 14 16 17
2 X -2 -1 0 1 2 3 4
y 31 2.8 25 2,0 17 2,2 2,9
3 X -6 -4 -3 -1 0 1 3
y 25 1,2 0,4 0,5 13 0,2 11
4 X 0 1 2 3 4 5 6
y 05 08 13 17 19 25 2.2
5 X -3 -2 -1 0 1 2 4
y 1,7 1,2 1,0 05 0,2 05 08
6 X -1 0 1 2 3 4 5
y 3.1 2.8 2.4 2.1 19 2.2 2.6
7 X 1 2 3 4 5 6 7
y 18 1,2 0,2 0,9 19 0,4 2.4
8 X -2 -1 0 1 2 3 4
y 1,7 1,9 2.4 2,7 31 3.1 25




9 [ x 0 1 2 3 4 5 6
y | 14 | 20 | 23 2,9 25 | 23 2,0
10 | x 1 0 1 2 3 4 5
y | 18 | 45 | 41 [ 13 | ‘14 | 16 | -19
11 | x -3 2 1 0 1 3 4
y | 10 17 33 | 51 | 46 | 30 19
12 | x 0 1 2 3 4 5 6
y | 21 | 30 | 34 [ 37 | 32 | 29 11
13 | x -2 1 0 1 2 3 4
y | 03 | 05 | 08 18 | 08 | 04 | 00
14 | x 0 1 2 3 4 5 6
y | 16 19 | 23 2,5 28 | 34 | 25
15 | x -2 1 0 1 2 3 4
y | 03 | 05 | 15 [ 05 | 01 | 02 12
16 | x | -3 2 1 0 1 2 4
y | 48 | 42 37 | 34 | 30 | 36 5,0
17 | x 0 1 2 3 4 5 6
y | 35 | 32 2,9 21 | 30 | 34 | 39
18 | x 1 0 1 2 3 4 5
y | 61 | 58 | 52 | -48 | 45 | 50 | 56
19 | x 2 1 0 1 2 3 4
y | 11 | 02 | 04 [ -10 | 14 | 10 | 02
20 | x 0 1 2 3 4 5 6
y | 12 | 05 | 02 [ 03 | 07 | -11 | -14
21 | x 3 1 0 1 3 4 6
y | 17 33 | 51 66 | 56 | 40 | 35
22 | x 0 1 2 3 4 5 6
y | 17 19 | 25 29 | 34 | 28 2,2
23 | x -4 2 1 0 1 2 3
y | 18 | 05 | 02 | 05 10 12 0.3
24 | x 1 0 1 2 3 4 5
y | 31 | 45 | 49 [ 57 | 52 | 42 3,0
25 | x -2 1 0 1 2 3 4
y | 03 | 05 15 | 05 | 03 | 02 | -12
26 | x 6 5 -4 3 2 1 0
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y | 24 [ 35 [ 41 [ 34 | 23 [ 15 | -07
27 | x 3 -2 -1 0 1 2 3
y | 64 41 3,5 2,6 13 | 02 | 17
28 | x 1 0 1 2 3 4 5
y | 16 32 48 5,5 41 3,7 2,4
29 | x 0 1 2 3 4 5 6
y | L7 | 05 | -01 | 09 18 0,8 0,3
30 | x 2 1 0 1 2 3 4
y | 13 18 2,5 31 37 2,2 1,9
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3. BoisiBJIeHHe HAMJTYYIIeil anMPOKCUMALMY JJs Pe3yJIbTAaTOB HA0JI0AeHU

Ilenb padompl: ©cnoib3ysi METO/I HAUMEHBIITUX KBAJPaTOB JJISI ONBITHBIX JAHHBIX
nabopaTopHO#t paboTel Ne2, onpeaenuTh HAMTYUIyIO almpOKCHMAIIHIO
u3 Habopa P(x)=ax+b, P,(X)=ax’+cx+b, U(X)=ax’, V(x)=ae™.
[TocTpouTh 3aJaHHbIE TOYKM W HAWJIYYIIYIO aMMPOKCUMHUPYIONIYIO
KpPHUBYIO.

PexoMeHaauM K BBINOJTHEHUIO 321aHUS

ANMNPOKCUMUPYIOIIME MHOTOWICHBl TIEPBOM W BTOPOM  CTENEeHEH
P(X)=ax+b, P,(X)=ax’+cx+b IUIs HCXOMHBIX JaHHBIX PACCUUTAHBI B PE3yJIbTATE

BBITIOJIHEHUS JTaOopaTOpHOM paboTh No2.

Jms  ompeneneHuss — mapaMeTpoOB  CTENEHHOM M IMOKAa3aTEIbHOMU
aNMpPOKCHMHUPYIONMX 3aBHcuMocTell U(X)=ax” u V(X)=ae™ mpUMEHSETCS METOJ

JIMHCapHU3alunu.

Jlns  ompeneneHus MapaMeTPOB CTEMEHHOW amnmpokcumanuu U (x) = ax”

HEO0OXOJIMMO BBITIOJHUTD CIETYIOIINE ICUCTBUS:

1. cocraBuTh HOBYIO Tabmuily 3HadeHui 3.1, mponorapudmMupoBas 3HaUCHUS X,
Y U3 UCXOTHOM TaOIuIh! 2.1;

Tabmura 3.1

2. Tlo Ttabmume 3.1, ucCHonab3ys METOJ HAWMMEHBIIUX KBaJapaTOB, HaWTH
napameTpsl A U B npubnmkaroien TMHeHHON pyHKIuu U = AX+ B ;

3. Hcnonb3ys obo3nauenus b=A, Ina=B, naiiti 3Hauenus napamerpos a, b u
MOACTaBUTh MX B QyHKIHIO U (X) = ax’.

Jlnst onpenenieHnss mapaMeTpoB MOKA3aTeNbHON anmpokcuMarmu V (x) = ag™

9TOTO HCO6XOI[I/IMO BBIIIOJIHUTL CJIICAYIOIINC I[CI>'ICTBI/ISIZ

1. coctaBuTh HOBYIO TabyuIly 3HaUYeHHUU 3.2, posiorapu@MUpoBaB 3HAUYECHUS Y
W3 UCXOIHOM Ta0auIel 2.1;

TabOmura 3.2
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2.

3.

HAVEITSV'20 I A I I R R

[To Tabnumne 3.2, HUCHONAB3ys METOJ HAWMEHBIIMX KBAJpPaTOB, HAUTH
napameTpsl A U B npubmkaromeit nuueitHoi GyHkuun F = Ax+B;
Hcnonw3ys obo3nauenus b=A, Ina=B, naiitu 3Hauenus napameTpoB a, b u
MOACTaBUTh UX B QYHKIIHIO V (X) = ae®™.

JIns  oumeHkM KadyecTBa KaXJAOW W3 TMOCTPOCHHBIX —AalIpOKCUMALUN

3aIIOJIHACTCA Ta6JIHHa 33, coacprxKamass CyMMbI KBaIpaTOB OTKJIOHCHUH

3aJaHHBIX OIIBITHBIX JAHHBIX OT HaﬁHeHHBIX KPHUBbIX:

S1= 2 (RX)-Y)7 s S2= 2P (x) =)',

$3= 3 U(4)- 1), $4= 2V (x)- ¥

B kauectBe Hy‘lﬂleﬁ alIIIpOKCUMaliin BBI6I/Ipa€TC5I Ta, KOTOpas HacT

HAaWMEHBILIYI0 CYMMY KBaJIpaTOB OTKJIOHEHUMN.

Tabmauma 3.3

yi  |PI(xi) |(P1(xi)-yD)2 |P2(xi) |(P2(xi)-y)2 |U(xi) |(U(xi)-yD)2 |V(xi) |(V(xi)-yi)2

)y

OT4eT MO CaMOCTOATEIbHOM PadoTe T0JI2KEH COAePKATH:

1.
2.
3.

Tabnuiry ONBITHBIX TaHHBIX 2.1;

AHanuTnyeckre (pyHKIIMY MHOTOYJIEHOB MIEPBOM U BTOPOU CTENEHEN;
npeoOpa3oBaHHyl0 Tabnuily 3HadueHuit 3.1 11 ompeneneHus mapaMeTpoB
CTENIEHHOM alMpoKCMMaluy, Ta0JMIly pacyeTa MapaMeTpoB JIMHEWHON
3apucuMoctt U =AX+B  zamuch cucTeMbl HHEHHBIX YpPaBHEHUU U
omnpeneneHre u3 Hee kodpduuuentoB A u B, dopmynsl mo koTopbiM
BBIYHCIIAIOTCS MapaMeTphl CTENEHHOM anmpoOKCUMALIMM, AHAJTUTHYECKYIO
3aMKCh OMPEACIICHHON CTENEHHOW (PYHKITUY;

npeoOpa3oBaHHY0 TaOJaUIly 3HaueHud 3.3 ISl ONpeAcsiCHUs mapameTpoB
MOKAa3aTeNIbHON amnmpOKCUMAIlNK, TaOIHIy pacueTa MmapaMeTpoB JIMHEWHOMN
sapucumoct VY =AX+B | sammchr  cucreMbl JIMHEHHBIX ypaBHEHHMH U

ompenenenne u3 Hee KodhdummentoB A u B, dopmynsl mo kKoTophiM
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BBIYHCIIAIOTCS

napameTpbl

moKa3zaTeJIbLHOU

allIIpoOKCHUMaliuu,

aHAJIMTUYECKYIO 3alMCh ONPEICICHHOMN MOKa3aTeNbHON (PYHKINY;

5. Tabmumy 3.3 KBaJApaTOB OTKJIOHCHHMM 3aJlaHHBIX OMBITHBIX JaHHBIX OT

HaﬁHeHHBIX KPHUBBIX,

6. BBIBOJBI I10 OIIPCACIICHUIO HaI/Iquﬂleﬁ AllIIPpOKCUMAIIH,;

7. TpadUK W ONBITHBIX JaHHBIX W HAWIydlIeH

3aBHUCHUMOCTH.

Bapuanrtsl J1aGopaToOpHBIX padoT

anIPOKCUMUPYIOIIEH

x | 058 | 076 | 0,99 114 | 153 [ 202 | 226
no eapuanmam
1 14 249 | 360 | 424 | 7,09 | 1318 | 1536
2 1,98 2,2 369 | 450 | 665 | 867 | 10,26
3 1,0 19 295 | 418 | 904 | 1756 | 2314
4 154 | 198 | 19 | 289 | 524 | 905 | 10,76
5 117 | 165 | 258 | 256 | 443 | 632 | 6,80
6 061 | 168 | 198 | 304 | 658 | 12,14 | 1564
7 013 | 032 | 108 | 069 | 189 | 419 | 617
8 0,38 03 132 | 128 | 251 | 682 | 1059
9 034 | 059 | 017 | 104 | 076 | 245 | 317
10 08 069 | 016 | 093 | 091 | 258 | 284
11 091 | 006 | 08 | 057 | 057 | 176 | 285
12 0,03 08 095 | 073 | 102 | 411 | 594
13 056 | 088 | 020 | 122 | 105 | 364 | 648
14 092 | 019 | 09 | 133 | 105 | 407 | 639
15 o11 | o11 | o011 | 008 | 009 | 003 | 004
16 046 | 039 | 056 | 09 | 065 | 154 | 194
17 061 | 038 | 054 | 104 | 077 | 153 | 197
18 048 | 043 | 070 | 098 | 063 | 153 | 207
19 037 | 043 | 047 | 061 | 053 | 073 | 073
20 038 | 037 | 048 | 048 | 055 | 071 | 0,79
21 039 | 043 | 039 | 042 | 049 | 058 | 056
22 034 | 027 | 040 | 047 | 042 | 051 | 048
23 044 | 028 | 036 | 051 | 043 | 049 | 057
24 031 | 031 | 040 | 034 | 037 | 049 | 047
25 038 | 028 | 035 | 049 | 036 | 069 | 081
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4. UHTEpnONSIMOHHBII MHOTOYIeH Jlarpanxka

Ilenv pabomwi: nnis  (yHKUMW, 3aJaHHOW TaOMUYHO B TOYKAX Xy, X, X,,Xs,
IIOCTPOUTh  MHTEPIOJSIMUOHHBIA ~ MHOrowieH Jlarpamxka — Py(x).
Hcnone3ys ITOJTyYEHHBIN WHTEPIOISALNOHHBIN MHOT'OYJIEH,

HpI/I6J'II/DKCHHO BBIYHMCIINTDh 3HAYCHUA (1)YHKI_II/II/I B TOYKax

Xo+ X X +X,

X2+X3
2 2 '

2

[TPUMEP. Heo0xomumMo MOCTPOUTHh MHTEPHOJSIUOHHBIN MHorouseH Jlarpanxka
T QYHKITMH, 3aJaHHOM Tabsuieit 4.1

Tabmura 4.1
i 0 1 2 3
X 1,1 1,5 2,0 2,6
y(X) 0,0953 | 0,4055 | 0,6931 | 0,9555
JImst  MOCTPOCHMSI MHTEPIHOJIIIIMOHHOTO  MHOTOWICHAa  BOCITOJIB3yEeMCS

n H (X - Xk )
(bopmy0it P,(x) =¥, (x)y, mpu n=3, rje Y, (x) = 1%

i=0 H(Xi _Xk)

i#k

- 0azucHbIe QYHKIINH,

(x=15)(x—2,0)(x—2,6)
(11-15)(L1-2,0)(L,1-2,6)

Nmeem: P,(x)= Zs"Yi X)y(x)= 0,0953+

(x=11)(x-2,0)(x—2,6)
(1,5-11)(15-2,0)(1,5-2,6)

(x=11)(x-15)(x-2,6)

0,6931+
(2,0-11)(2,0-15)(2,0—-2,6)

(x—=11)(x-1,5)(x—2,0)

0,9555 ~ 0,064831x® — 0,520725x2 +1,798113x —1,338907
(2,6—11)(2,6—15)(2,6—2,0)

I[Iposepum ycnosue P, (x)=y(x), (i=03).

IIpu i =0 noacrasusiemM X, =11 B IIOJTy4YEHHBIA MHOTOUJICH:
P,(11) ~0,095291~ 0,0953 = y(L1).

AHaJIOTUYHO:!

i=1 x =15, P,(15) ~ 0,405493 ~ 0,4055 = y(L5) ;

i=2, x,=20, P,(2,0) ~ 0,693095 ~ 0,6931 = y(2,0)
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i=3 x,=26, P,(2,6) ~ 0,955497 ~ 0,9555 = y(2,6).

HCHOJ’IBS}UI HOJIy‘-I@HHBIﬁ HHTepHOHHHHOHHBIfI MHOI'OYJICH, BBIYM CJIUM
Xg +

NPHUOIHIKEHHO y(Txl) —y(13): y(1,3) = P,(1,3) ~ 0,261108 ~ 0,2611.

Omeem: P,(x)= 0,064831x% —0,520725x> +1,798113x — 1,338907; y(13) ~0,2611.
OT4eTr Mo CaMOCTOSATEJIbHOI padoTe T0JIKEH COAEePKATh:
1. Tabnumy 3nauenuii GyHkiuu (tadm. 4.1);
2. OCHOBHBIE ATarbl TOCTPOEHUS HHTEPIOIAIIUOHHOTO MHOTOWJICHA;
3. AHATUTUYECKYIO 3alUCh HHTEPIOJISIITUOHHOTO MHOTOYJICHA;
4. IIpoBepky ycnoBust P,(x)=y(x), (i= 03);

. Xo+X X +X, X, +X
5. Beruucnenue 3HaucHuid GyHkmu Y(X) B TOUKax —° 5 L,z 23

2 2
BapuaHTbI NpakTHYECKUX padoT

1 X 1.4 1,8 2,3 2,9
y(X) 0,3365 0,5878 0,8329 1,0647

2 X 2,0 2,5 2,8 3,3
y(X) 0,6931 0,9163 1,0296 1,1939

3 X 4,0 4,5 4,9 5,4
y(X) 1,3869 1,5041 1,5892 1,6864

4 X 1.2 16 2,1 2,6
y(X) 0,1823 0,4700 0,7419 0,9555

5 X 2,2 2,7 3,1 3,6
y(X) 0,7885 0,9933 1,1314 1,2809

6 X 32 3,6 4,1 4,6
y(X) 1,1632 1,2809 1,4110 1,5261

7 X 3,4 3,9 4,3 4,9
y(X) 1,2238 1,3610 1,4586 1,5892

8 X 1,6 2,1 2,7 3,2
y(X) 0,4700 0,7419 0,9933 1,1632

9 X 2,8 3,1 3,7 4,2
y(X) 1,0296 1,1314 1,3083 1,4351

10 X 31 3,6 4,0 4,6
y(X) 1,1314 1,2809 1,3863 1,5261

11 X 1,9 2,5 2,9 34
y(X) 0,6419 0,9163 1,0647 1,2238

12 X 1,7 2,2 2,8 3,2
y 0,5306 0,7885 1,0296 1,1632

13 X 3,6 4,2 4,5 5,2
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y(x) 12809 | 14351 | 15041 | 16487
14 X 2,5 2,9 3,6 4,1
y(X) 09163 | 10647 | 12809 | 14110
15 X 33 3,9 44 5,0
y(X) 11939 | 13610 | 14816 | 1,6094
16 X 11 17 2,4 28
y(X) 00953 | 05306 | 0875 | 1,029
17 X 2,1 25 3,0 3,5
y(x) 07419 | 09163 | 10986 | 1,2528
18 X 3.2 3,7 43 4,9
y(x) 11632 | 13083 | 14586 | 15892
19 X 2,7 33 38 4,6
y(X) 09933 | 11939 | 13350 | 15261
20 X 10 15 2,1 2,7
y(X) 00000 | 0405 | 07419 | 0,933
21 X 14 19 2,6 3,0
y(X) 03365 | 06419 | 09555 | 1,0986
22 X 3,1 3,7 4,2 48
y(x) 11314 | 173083 | 14351 | 15686
23 X 2,6 3.2 4,0 45
y(X) 09555 | 11632 | 1,3863 | 15041
24 X 16 2.2 2,7 34
y(x) 04700 | 07885 | 09933 | 1,2238
25 X 2,1 2,7 33 3.8
y(X) 07419 | 09933 | 11939 | 13350
26 X 2,6 3,0 3,9 45
y(x) 09558 | 10986 | 1,3610 | 1,5041
27 X 45 4,9 5,5 6,0
y(X) 15041 | 15892 | 17047 | 17918
28 X 3,5 3.8 45 5,1
y(x) 12528 | 13350 | 15041 | 16292
29 X 2,8 3,3 3,9 4,6
y(X) 10296 | 11039 | 13610 | 15261
30 X 4,1 4,6 5,2 6,0
y(x) 14110 | 15261 | 16487 | 17918
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5. UaTepnonsiums crjiaifHAMu

Ilenv pabomwi: nnis  (yHKUMW, 3aJaHHOW TaOMUYHO B TOYKAX Xy, X, X,,Xs,
HOCTPOUTh  UHTEPIOJIALMOHHBIA  MHOTOWJIeH  S,(X), HCIOJIb3Ys

KyOnueckue CIijiaiHbl. BeraucanTs npuOimKeHHO 3HA4YeHUs (PyHKIHUU

X +% X +X, X, +X
B TOUKax —~—*+, 6 =t ~2 2 73
2 2 2

[TPUMEP. IlocTpouTh MHTEPHOJALHUOHHBIII MHOIOYIEH, MPUMEHSA KyOHWUyeckue
CIUIalHBbI, 111 PYHKIIMK, 3aAaHHOM Tabiuie 5.1.

Tabmura 5.1
[ 0 1 2 3
X 2 3 5 7
y(X) 4 -2 6 -3

KyOundeckue crutaiiHbl UMEIOT BUI: S(X)=a, +b, (X—X,_,)+C, (X=X, )* +d,(x=x,_)°.

YuuthiBasi y,,=a, ¥ HCXOJIHbIE JaHHbIC, CIUIAMHBI 3-ro TOpsAIKa Uil TpexX

IPOMEKYTKOB OYIyT HMETh BHI:
S, (X)=4+b(x=2)+c (x—2)* +d,(x-2)°, 2<x<3;
S,(X)==2+b,(x=3)+C,(x=3)* +d(x—3)°, 3<x<5;
S,(X) = 6+ b,(Xx=5) + ¢, (x—5)* +d ,(x = 5)°, 5<x<7.

I[J'ISI onpeaciICcHsA HCU3BCCTHBIX COCTABUM CUCTEMY:

— nepBas rpynmna ypaBHeHui (ycloBUE PaBEHCTBA 3HAUCHUU B y3JIaX CKIICUKH
CIUIaliHOB)
b, +c, +d, =-6,
2b, +4c, +8d, =8,
2b, +4c, +8d, = -9;
— BTOpAsi TpyMIa ypaBHEHUH (YCIOBHE HEMPEPHIBHOCTH MPOU3BOJIHBIX B y3J1aX
CKJICWKU CILIAHOB)
b, —b, —2c, =3d, =0,
b, —b, —4c, —12d, =0,
¢, —¢,—3d, =0,
c,—C,—6d,=0;

— TPEThs TPYyINa YPABHEHUN - TPAHUYHBIEC YCIOBUS

21



c, =0,

c, +6d,=0.
Takum 06pa3oM, 00Ias cucTtemMa COCTOUT U3 9 ypaBHeHuil. [l 3aUCH MaTPHIIBI
K03 bULIMEHTOB, 3aMOJTHUM Ta0IuUILy 5.2.

Tabmura 5.2
1 mpomMexyTOK 2 IPOMEXKYTOK 3 IpPOMEXYTOK
x0=2 X1:3 X1:3 XZ:5 XZ:5 x3:7
yo=4 y1=-2 | y1=-2 Y2=6 | y.=6 y3=-3
h1:l h2:2 h3:2
B C1 d1 bz Co dz b3 C3 dg CB. WJI€H
1 1 1 0 0 0 0 0 0 -6
0 0 0 2 4 8 0 0 0 8
0 0 0 0 0 0 2 4 8 -9
-1 -2 -3 1 0 0 0 0 0 0
0 0 0 -1 -4 -12 1 0 0 0
0 -1 -3 0 1 0 0 0 0 0
0 0 0 0 -1 -6 0 1 0 0
0 1 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 1 6 0
Pemras cucremy merogom I'aycca, HaX0OqUM HEU3BECTHBIE:
b1:'11,6 b2:'0,4 b3:162
c1=5,6 c,=6,6 c3=-4,59
d1:0 d2=-1,7 d3:0,76

CrnaliHbl COOTBETCTBEHHO Ha MPOMEXYTKaX OyAyT UMETh BU]T

S,(X) = 4—11,6(x— 2) +5,6(x— 2)?,

S,(X) =—2—0,4(x—3) +5,6(x—3)? =1,7(x—=3)*,

S,(X) =6+162(x—5)—4,59(x—5)* +0,76(x —5)°.
YO6eaumcsi, UYTO HalJIEHHbIE CIUIAaWHBI YAOBIETBOPSIOT Harepes 3aJaHHBIM
cBoricTBaM. JIJIst 3TOTrO 3amoTHUM Tadauity 5.3.

Tabmuma 5.3
x=2 x=3 x=5 =7
f(X) 4 -2 6 -3
S1(X) 4 -2 — —
SZ(X) — -2 6
S3(X) — 6 -3,04
S1(x) -11,6 -0,4 — —
S%5(X) — -0,4 1,6 —
S4(x) — — 1,62 -71,62

AHanu3 TabauIe! 5.3 MOKa3bIBACT:

JIOCTUTHYTO COBIIQJICHUE 3HAYCHUW CIUIAMHOB B Y3JaX HX CKIECHKH, a TaKKe
COBNAJCHUE OTHX 3HAYCHWW C TaONUYHbIMH 3HaueHWsMH QyHkuuu  f(X).
[IpakTHYyecKku COBIAMAIOT 3HAUYCHUS MPOou3BOIHBIX S1(X) 1 S5(X) B y3ime x=3, a Tak
ke mpou3BOAHBIX S5(X) m S5(X) B y3me x=5, uyTo oOecrneyuBaeT TIJIAJAKOCTh
COBOKYITHOTO KyOWYECKOTO CITIaiiHa.
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OTu4er Mo caMOCTOATETbHOH padoTe H0JIKEH COIePKAThH:

=

o bk wn

6.

TaOIuIly 3HaUYeHuH GyHkiuu (Tadi. 5.1);

OOIIMiA BUJ CTUTAHOB JIJIs1 BCEX MTPOMEKYTKOB;

TaONIMIly 3HaUeHUH K03 duiueHTos (Tad. 5.2);

pELICHUE CUCTEMBIL;

HaliJICHHBIE CIUIAMHBI JIJI1 BCEX MPOMEKYTKOB;

TAOJIMITy COOTBETCTBHUS CIUIAMHOB 33JJaHHBIM CBOMCTBaM (TaouI. 5.3).

BapuanTsl J1abopaTopHbIX padoT

1 X 14 1,8 2,3 2,9
y(X) 6 2 3 1

2 X 2,0 2,5 2,8 3,3
y(X) 6 9 1 2

3 X 4,0 4,5 4,9 5,4
y(X) 1 5 1 6

4 X 1,2 1,6 2,1 2,6
y(X) 8 4 7 9

5 X 2,2 2,7 3,1 3,6
y(x) 7 9 1 2

6 X 3,2 3,6 4,1 4,6
y(X) 1 8 4 5

7 X 3,4 3,9 4,3 4,9
y(x) 2 6 4 5

8 X 1,6 2,1 2,7 3,2
y(x) 4 7 3 6

9 X 2,8 31 3,7 4,2
y(X) 1 3 4 8

10 X 3,1 3,6 4,0 4,6
y(X) 3 1 8 5

11 X 1,9 2,5 2,9 3.4
y(X) 4 1 6 2

12 X 1,7 2,2 2,8 3,2
y 5 7 2 6

13 X 3,6 4,2 4,5 5,2
y(X) 2 5 4 7

14 X 2,5 2,9 3,6 4,1
y(X) 9 1 4 2

15 X 3,3 3,9 4,4 5,0
y(X) 3 1 8 6

16 X 11 1,7 2,4 2,8
y(X) 9 3 8 2
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17 X 2,1 2,5 3,0 3,5
y(X) 7 9 6 8
18 X 3,2 3,7 4,3 4,9
y(X) 1 3 8 )
19 X 2,7 3,3 3,8 4,6
y(X) 9 3 5 6
20 X 1,0 1,5 2,1 2,7
y(X) 0 4 7 3
21 X 1,4 1,9 2,6 3,0
y(X) 5 9 5 6
22 X 3,1 3,7 4,2 4,8
y(X) 4 8 3 6
23 X 2,6 3,2 4,0 45
y(X) 5 6 3 5
24 X 1,6 2,2 2,7 3,4
y(X) 7 5 3 8
25 X 2,1 2,7 3,3 3,8
y(X) 9 3 8 5
26 X 2,6 3,0 3,9 4.5
y(X) 5 6 1 10
27 X 4,5 4,9 55 6,0
y(X) 4 2 7 1
28 X 3,5 3,8 4,5 51
y(X) 12 5 7 2
29 X 2,8 3,3 3,9 4,6
y(X) 6 1 10 5
30 X 4,1 4,6 5,2 6,0
y(X) 11 6 8 1

24




6. UuTepnoasiumoHubie MHOTO4IeHbl Hbl0TOHA

Henv pabomoer: nns (QyHKIMUM, 3a0aHHON TAOJIWYHO, HAWTH TPHOIMIKEHHOE
3HaueHUEe (QYHKIINM B TOYKAX X, X, ¥ 3HAYCHHE MPOU3BOTHOMN B TOUKE X,.

[TPUMEP. ®Oynkums 3amana tabmuneit 6.1. TpeOyercs HaliTu mnpuOIMIKEHHOE
3HaueHue Gyukmuum f(x) B Toukax X,=1,93; X,=2,18 u 3HaueHwue

MPOM3BOJHON (DyHKIIMU B TOuke X,=2,17.

Tabmura 6.1
X 1,5 1,6 1,7 1,8 1,9 2,0 2,1 2,2
f(x) | 0,17609 | 0,20412 | 0,23045 | 0,25527 | 0,27875 | 0,30103 | 0,32222 | 0,34242
CocTtaBuM TabNMIly KOHEYHBIX pasHOCTed 6.2 miid MCXOAHON (yHKUHUU.
Tabnuiy oOpeiBaéM Ha YETBEPTHIX PA3HOCTAX, TaK KaK KOHEYHBIC PA3HOCTU
YEeTBEPTOTO MOPSAIKA MPAKTUIECKUA MOCTOSHHBI.
Touka x,=1,53 HaxoauTCs B Havaje TaOauLbI 6.1, MOATOMY BOCHOJIB3YEMCS

IICPBLIM MHTCPIIOJLINMOHHBIM MHOT'OYJICHOM HrroTona

f(X) = P, (X, +th) = y, +t4y, +t(t2—_|1)412yO +ot t(t_l)""r;l(t_””) Ay

0

npu n=4; x,=15; h=01; t=%=0,3.

Nmeem
4
F’4(1,53)=yo+t41y0+t(t2,1)412yo+t(t1;#4%“(t A 4,2)(t 3)A4yo=_ZOZAiA'yo-
Tabnua 6.2
X y 4y | Ay | Ay | Ay |
1,5 0,17609
2803
1,6 0,20412 -170
2633 19
1,7 0,23045 -151 -2
2482 17
1,8 0,25527 -134 -3
2348 14
1,9 0,27875 -120 -3
2228 11
2,0 0,30103 -109 -1
2119 10
2,1 0,32222 -99
2020
2,2 0,34242
Brruncnenus nmpeacTaBuM B BUE TaOIUIb! 6.3.
Tabmnura 6.3
i | 0 | 1 | 2 | 3 | 4 |
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A 1 0,3 -0,105 0,0595 -0,040162
AiYo 0,17609 0,02803 -0,00170 0,00019 -0,00002
Omeem: f(1,53)~0,184688 ~0,18469.

Breruncnenuss mpou3BOIMM C IIECThIO 3HAKaMHU Iocje 3amsaToil. B oTBere
MOCJICAHUHN 3HAK OTOpaChIBaEM.

Touka X,=2,18 HaxoauTcs B KOHIlE TaOIUIbI 6.1, TO3TOMY BOCIOJIB3yeMCS
BTOPBIM UHTEPIOJISIIITUOHHBIM MHOTOYJIeHOM HbloTOHA
tt+1 tt+D-....-(t+n-1

(1 DD
X, — X

h

f(X)= P (x,+th)=y, +tdy  + Ay, +...

0

L=-0,2.

npu n=4,; x, =22, h=01; t=

Nmeem
t(t+1) t(t+1)(t+2)A3y +t(t+1)(t+2)(t+3)A4y

4
P, (218) = y, +tdy, , + A Yoo t T 21 4= ;Cid Yosi

2!
Briuncnenus npeactaBuM B Buje TaOauIs! 6.4.
Tabmuna 6.4
I 0 1 2 3 4
Ci 1 -0,2 -0,08 -0,48 0,0336

AYna 0,34242 | 0,02020 | -0,00099 | 0,00010 | -0,00001

Omeem: f(2]18)~0,338455~0,33846.

BrrunciieHnss mpou3BOAMM C IIECThIO 3HAKaMU IOCJE 3amaTtod. B oTBere
MOCJIETHUN 3HAK OTOpachIBacM.

B Tabmuie 6.2 KOHEYHBIX pa3HOCTEW >KUPHBIM MIPUGTOM BBIIEICHBI
KOHEYHBIE Pa3HOCTH, UCTIOJIB3YEMBIE ITpU BerunciaeHnu f(1,53) u f(218).

Breruncnum 3HadeHwe mnpow3BOoAHON (yHkmmm f(x) B Touke X,=2,17.
3Hauenue aprymeHTta X,=2,17 waxomutcs B KoHue Tabmuipl 6.1. [locTtpoum

WHTEPIOISALUOHHBIN MHOTOYJIEH YETBEPTON CTEIIEHU o BTOPOU
WHTEPHOJAUUOHHON Ppopmyne HproToHa:

t(t+1) tt+D)(t+2) tt+D)(t+2)(t+3)

TAZ Yoot T A Yot 41 A Yoa-
[Tpon3BOAHYIO (PYHKIIMU BBIYKMCIIIEM MPUOIMKEHHO U3 COOTHOIICHUS:

, 1 2t+1 3t2+6t+2 23 +9t% +11t +3
f'(x) ~ H[Ayn—l +TA2 Yn-2 +T A3yn—3 + 21 AAyn-4]-

P4 (X) =Y, + tAyn—l +

B nasHoM ciydae %, =217; h=0]1; t= X3;X” -_03.

[ToxcraBmss h, t, 3HaYeHHUS] KOHEUHBIX Pa3HOCTEH M3 TaOJUILI 6.2 B BBIIIC
NpuBeICHHYIO hopMmyity, momydaeM f'(X,) = 0,20009 ~ 0,2001.
OT14eT MO CaMOCTOATEIBbHOI PadoTe T0JIKEH COEePKATD:
1. Tabmuiy 3nauenuit Gyakuuu 6.1 u TabnuIly €€ KOHEUHBIX pa3HOCTEH 6.2,

2. BeruucieHus 3HaueHus GyHkiuu f(X) B Touke X,;

3. BbumciacHus 3HadeHus GyHkiuu f(X) B Touke X, ;
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4. BBIYMCIICHUS 3HAYEHUsSI MPOM3BOAHON PyHKIMH f(X) B TOUKE X,.

BapuanTsl J1abopaTopHbIX padoT

Homep Touku Homep Touku
BapuaHTa | OyHKIUA | UHTEPNOJAUMU | BapuaHTa | DYHKUUS | MHTEPHOJSAIUHA
1 A 1 16 A 9
2 b 2 17 I 6
3 B 1 18 b 4
4 A 2 19 Jil| 5
5 I 7 20 I 10
6 B 2 21 A 8
7 b 5 22 I 2
8 Ji| 3 23 b 7
9 A 3 24 B 10
10 I 1 25 I 5
11 B 6 26 b 8
12 J| 4 27 A 5
13 b 3 28 B 4
14 B 9 29 I 3
15 I 7 30 I 10
DyHKIuA A
X 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,94608 |1,028681,10805 |1,23961 |1,25623 |1,32468 |1,38918 |1,44959|1,50582 1,55777
Dyukuusa b
x| 00 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,96285 (1,04482 |1,12351|1,19871|1,27023|1,33790 (1,40159 |1,46117|1,51655 |1,56768
Dyuknus B
x| 00 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,97950 (1,06083 |1,13884 |1,21331|1,28408 |1,35096 |1,41384 (1,47260 |1,52711|1,57735
Dyukuus I'
X 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,9960 | 1,0767 | 1,1540|1,2277|1,2977|1,3638 | 1,4259 11,4838 |1,5375| 1,58688
2 0 2 7 6 6 2 4 1
Dynkuus /|
x| 00 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|1,01242|1,09244|1,16906|1,24207|1,31130|1,37660|1,43784|1,49491|1,54772|1,59623
Touky MHTEPIOJSIIMHU
N X, X, X, N X, X, X,
1 0,01 0,89 0,02 6 0,04 0,89 0,88
2 0,04 0,87 0,88 7 0,03 0,86 0,02
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3 0,06 | 0,86 | 0,03 8 0,02 | 0,87 | 0,86
4 0,02 | 0,89 | 0,87 9 0,08 | 0,88 | 0,02
5 0,01 | 0,88 | 0,03 10 0,06 | 0,87 | 0,89
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7. Uucaennoe nudgepeHuupoBanmue

Henv pabomwr: nns GbyHKINUH, 33qaHHOW TAaONIMYHO, HANTH 3HAYEHUE TIEPBOU H
BTOPOM TTPOU3BOJIHBIX B TOUKE X .
Teoperuueckasi yacThb

A. Tlycte Ha oTpeske [a,b] Ha HepaBHOMepHOI ceTke 3aJaHa CETOYHAs
gynkums y, = f(x,), i =0,n. [Ipeanonoxum, 4ro f(x)eCz[a, b].

[Ipu paznoxkenun ¢ynkmuo f(x) mo ¢opmyrne Teiopa OTHOCUTENIBHO
TOYKM X, IIOJIy4aeM JIeBOCTOPOHHIOI ¢opmyJy I pacuera mnepBoOu
NPOU3BOIHOM:

f’(xi) — f(xi+1|i_ f(Xi) — ﬁYi ’ (1)

i+1 i+1

h
MPUYEM OLIEHKA ITOTPEIIHOCTH COCTaBUT %Mi, rae M, =max! f"()|.
[ %]

Eciu ¢yskuuro f(x) pasznoxutrs no ¢opmyne Teilgopa OTHOCUTEIBHO
TOYKH X,,,, TO IOJYy4YAM NPABOCTOPOHHIOKW (opMyJy s pacyera INepBOH
NPOU3BOIHOM:
f(Xu) = F(X) _ A,

h h

: 2)

F(%) =

h
OICHKaA IIOIrpCIMTHOCTU COCTABUT E Mi .

B. Tlycts Ha otpeske [ab] Ha HepaBHOMepHOI ceTke 3ajaHa CeTOYHas
Gynkmus  y, = f(x), i=0n. Ilpemnonoxum, uro f(x)eC,[ab]. Pasznoxum

bynkuuo f(x) Opu x=x U X=X, 00 ¢popmyine Telsopa OTHOCUTEIBLHO TOUYKH

i+1
X=X, OpuyeM, h,=x_,—x, h =x-x_,. B pe3yaprare pa3moxeHus HaxoquM
bopmyny Ui anpoOKCUMAIMHU NepBoil MPOU3BOAHON B KpaiiHeil J1eBoOi ToUKe:
1+46,,,)°
f7(%i1) =L[_ (2+6,,,) fi—1+(5—l+l) fi =6 f J’ 3)

H i+1 i+1 i+l

i i+l

h?(@1+ 6,
OIICHKA TIOTPEITHOCTH %Mi , e M; =max| f"()].

[Xl—lvxi+1
Ha paBHOMepHOit ceTke dpopmyina (3) (5, =1) NPUBOIUTCS K BHIY:
, 1 1
fi(x.) = %(‘ 3f . +4f —f,)= %(34‘%—1 - 4y, )’ (3a)
2

h
OLCHKA IMOTPEIIHOCTH COCTABIACT - M;, M; =max! f"(&)]I.

Xi—1: X141
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AHaOrMYHO, MOJIy4aeM aNMpPOKCMMALMIO JJIsl IePBOil MPOU3BOAHOI B NPaBoi
KpalHeHl ToYKe:

i+1 "i-1 i

i i+l i+1

f,(xm):%(a ¢ L+ 8.0)° ‘L (2+6.,1) f‘”)’ (4)

2

. h;
C OLIEHKOHU ITIOTPEIIHOCTH —- 3 1+ 9,,,)M;.

|+l

Jlns paBHOMEpHOU ceTku (h=const, &, =1):

1

1
f’(xi+l):E( 4f +3f|+1) n

(BAyi - Ayi—l)' (421)

C. Ilycts Ha otpeske [a,b] Ha HepaBHOMEpHOH ceTKe 3ajaHa CETOYHAS
Qynkmusa  y, = f(x), i=0,n. Ilpeamonoxkum, dTO f(x)eC3[a, b]. Paznoxum
bynkuuo  f(x) mpu x=x U X=X, 00 ¢opmynae Teinopa OTHOCHTEIBHO

HEHTPAIBHON TOYKU X = X, . [lonyueHHbie Beipaxkenus mns f,_,, f,,, ¥ UCKItOUeHHe

i+1
N3 HUX CJIara€MhbIix CO BTOpOfI HpOH?;BOI[HOﬁ IMPpUBOAAT K CICAYIOIHUM PaCUCTHBIM
dbopmyliaM, anMmPOKCHMMHUPYKIIMM TMEPBYI0 NPOM3BOAHYI0 B HEHTPAJLHOM
TOYKE:

f'(xi)=ﬁ[— atir O D g L f] (5)

Jiis paBHOMEpHOM ceTku (h=const, &, =1):

f'(x) = %(ﬂu - fi—l)= 2—1h(Ayi + Ayi—l)’ (5a)

OIIEHKA MOTPEITHOCTH COCTABIISIET g M;, M;=max| f"(&)|.

X o
D. Ilycte Ha oTpeske [a,b] Ha HepaBHOMEpHOIl ceTke 3ajaHa CETOYHAs

Gynkums y,=f(x), i=0n. Ipeanonoxum, uro f(x)eC,[a,b]. Paznoxum

byakuuo f(x) B TOUkKax X=X, U X=X, 1o Gopmyne Telmopa q0 craraeMmoro

YETBEPTOIO MOPSJIKAa OTHOCUTENBHO I1Ara.

AnnpokcuManuss BTOPOH NPoOu3BOAHOM f"(X,) Ha HEperyiaspHOM II1a0JIOHE

uMeeT BU:

()= .+1[if(xi_l)—( o ]f(x)+h f(x.@] (6)

Ecnu cetka paBHOMEpHas, TO

f7(x,) = (Ay. Ay4), (6a)

h
OLCHKa TOTPEIIHOCTH COCTABIACT - - M;, M;=max! f“&)I.

[Xi—1!X|+l]
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[TPUMEP. ®yukius 3agana tadbnuiei 7.1.
Tabmuma 7.1

0,8 1,0 1,2 1,4 1,6 1,8 2,0 2,2

X
f(x)| 1,17609 | 1,00000 |0,833333 | 0,714285 | 0,625000 | 0,55555 | 0,32222 | 0,22222

TpeOyercss BBIYMCIUTL 3HAYCHHE TIepBOM Tmpou3BojgHoM f'(L4) W BTOpOH
npou3BogHou f"(14).

1. Tak kak mar 3aJaHHON CETOYHOM (DYHKIIMHM MOCTOSHHBIA h=0,2, TOYKa
x=14 HaXOIUTCS BHYTPU CETKH, TO JUIsI BBIYUCIICHUS IIPOM3BOJHON B 3TOM TOYKE

Bocnoab3zyemcst popmysnoi (5a). Ilpm 3ToM LEHTpajbHas TOYKAa PacYETHOIO
maljaoHa coBmagaer ¢ To4ukoll x=14. IlocuntaeM uCKOMOE 3HAa4YEeHHE
IIPOU3BOTHOM:

f(1.6)— f(1.2) _ 0.625000—0.833333 @)
2h 0.4 '

[Ipexxnie yeM BBINOJHUTH BBIYMCIEHUE, OMPEIEINM KOJUYECTBO 3HAKOB, KOTOPOE
COXPaHSETCS IIPHU ITOM.

f'L,4)=

OcrarouyHoe ciaraemoe M. £7(x =1.4) = Ay,
BbIOpaHHOM (OPMYIIBI ' P h®
h_2 M. max/! " (&) ASYi _ Yiss —3Yis +3Yia Y,
3l ! (Xt X ] h® h®
0,0049 0,741875 4‘; Yi _ 0741875

Tak kak ocratouyHoe cijaraemoe 0,0049<0,005, TO B BBIUMCICHUIX

OXXKHMJIAEeTCS TpU BepHbIX MUpHl mociae 3amsgTo. OcTtaBuM enié  OoaHy
comuutenbuyto udpy. Ilo popmyne (7) umeem:

f'(1,4)=-0,521.
dakTrueckas abCOIMIOTHAs IMOTrPCIIHOCTL COCTABJIACT:
‘— 0521+ i ~| =|-0,521+0,5102| = 0,0108,

a OTHOCHUTECJIbHAs NOIrPEIIHOCTDh paBHA %-100% =21%.

2. [JIng BbIYMCIEHUS BTOPOM MPOU3ZBOJAHOW B TOYKE X=14 MOKHO

BOCIIOJIB30BaThCS (hopmyJioi (6a). Berarcienrue mpou3BOAUTCS 10 MPUBEICHHOMY
BBIIIE AJITOPUTMY.

OT4eTr Mo CaMOCTOSATEJIbHOM padoTe T0JIKEeH COAEePKATh:

1. mocTaHOBKY 3ajJa4u;
2. BBIYHCIICHHE IIEPBOM IMPOU3BOJHOM B TOYKE X IO BCEM INPHBEICHHBIM B
TEOPETUUECKOM paszjiese popMynam,
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3. BBIYMCIICHHE BTOPOH MPOU3BOAHON B TOUKE X ;
4. o1eHKYy aOCOJIIOTHOM U OTHOCUTENIBHOM MOTPEIIHOCTH BBIYUCIICHUH.
Bapuanrtsl J1aGopaTopHbIX padoT

32

Homep Toukn Homep Touxku
BapuaHTa (I)yHKHHH HHTEPHNOJAIUHN BapuaHTa (DyHKHHH HHTEPMOJSAIUA
1 A 1 16 A 9
2 b 2 17 I 6
3 B 1 18 b 4
4 A 2 19 I 5
5 I 7 20 I 10
6 B 2 21 A 8
7 b 5 22 I 2
8 Ji| 3 23 b 7
9 A 3 24 B 10
10 I 1 25 I 5
11 B 6 26 b 8
12 J| 4 27 A 5
13 b 3 28 B 4
14 B 9 29 I 3
15 J| 7 30 Ji 10
DyHKIUA A
x| 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,94608 |1,028681,10805 |1,23961 |1,25623 |1,32468 |1,38918 |1,44959|1,50582 1,55777
dyukuusa b
x| 00 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,96285 (1,04482 |1,12351|1,19871|1,27023 |1,33790 (1,40159 |1,46117|1,51655 |1,56768
DOynkuua B
x| 00 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,97950 (1,06083 |1,13884 |1,21331|1,28408 |1,35096 |1,41384 (1,47260 |1,52711|1,57735
Dyukuus I'
X 0,0 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|0,9960|1,0767|1,1540|1,2277|1,2977|1,3638 | 1,4259 11,4838 |1,5375| 1,58688
2 0 2 7 6 6 2 4 1
Dyukuus /|
x| 00 0,1 0,2 0,3 0,4 0,5 0,6 0,7 0,8 0,9
f(x)|1,01242|1,09244|1,16906|1,24207|1,31130|1,37660|1,43784|1,49491|1,54772|1,59623
Toukm 11 pacuera
N X N X
1 0,3 6 0,4




2 0,4 / 0,3
3 0,5 8 0,2
4 0,2 9 0,6
&) 0,6 10 0,5




8. UncjeHHOe HHTErpUpPOBaHUE

b
Ilenv pabompl: BBIYUCIWTH 3aJaHHBIM OINPEICICHHBIM HMHTErpal I f(x)dx 1o
a

dopmyne Tpamenuu u mo Qopmyine Cumncona mpu n=12. OueHUTH
MOTPENIHOCTD MOTYYEHHBIX PE3YJIHTATOB.

12

[TPUMEP. Bpraucauth npubIMKEHHO J = j

dx mo ¢gopmylie Tpaneuuu U 1o

' Xt +1
dbopmyne Cumncona mnpu n=12. OILEHUTh MOrPEIIHOCTh MOJYYECHHBIX
pe3ynbTaToB.
B y b-a 12-0
[To ycnoBuro n=12. OTcrona mar paBHOMEpHOU CETKH h= =T, - 01.
JanpHelinuye BeraucieHus: opopmiisieM B Bujie Tadauiibl 8.1.
Tabmuma 8.1
[ Xi yi = ;‘711 dopMyna Tpanenun ®opmyna CumricoHa
Xj +
G G A A
0 0 0 1 1 1 1
1 | 0,1 | 0,099990 2 0 4 0
2 | 0,2 | 0,199680 2 2 2 4
3 | 0,3 | 0,297589 2 0 4 0
4 | 0,4 | 0,390015 2 2 2 2
5 | 0,5 | 0,470588 2 0 4 0
6 | 0,6 | 0,531161 2 2 2 4
7 | 0,7 | 0,564470 2 0 4 0
8 | 0,8 | 0,567536 2 2 2 2
9 | 0,9 | 0,543445 2 0 4 0
10 | 1,0 | 0,500000 2 2 2 4
11 | 1,1 | 0,446410 2 0 4 0
12 | 1,2 | 0,390421 1 1 1 1
P 9,612189 4767205 | 14,457172 | 7,228887
J Jn=0,48060 | J,,=0,47672 | J,=0,481905 | J,,=0,48195
IR| 0,001297< 0,0000015<
0,002 0,000002

Brrauncrsiem koopAMHATHI Y3JI0B ceTKU X, =a+ih (i=012). B nanHOM ciryuae

. < Xi
a=0; h=01. Beruucnasiem 3HaUYe€HUS TOJBIHTETPATHLHOU (YHKIIUU Y, =il
X +

y37ax x;.

dopMyna  Tpamenmuu I8 pacueTa  NPUOTKEHHOTO  3HAYCHUS

paccMaTpuBaE€MOI0 MHTETpajia UMECT BU.
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b—a 1,2 &
‘]h =T(yo +2y1+---+ZY11+ y12) =§§Ciyi .

B cronbue C; Tabmumsl 8.1 mpoctaBieHbl KOAPGUIUEHTH CYMMBI (DOPMYJIBI

12
Tpanelmu. B cTpoke X 3amMcaHO 3HaueHHME CYMMBI » CY,, B CTpoke J —
i=0

npuOIMKEHHOE 3HAUCHUE UHTETpana Jy.

JIis  OIEHKM TOTPEIIHOCTH  BBIYMCISEM MNPUOIMKEHHOE 3HAUYCHHE
ompeJieieHHOro uHTerpana mo Qopmyne tpanenuu ¢ marom 2h=0,2. TIpu n=6
¢dopmya Tpamenun UMeeT BUL!

b-a 1,2
Ion =5 (Yo +2Y, +2Y4t Y30+ Y1) = 5D C1Y;

2n 12 ‘=

Tak KaKk TOYKH X, X3, Xs,..., X;; IPOITYCKAIOTCs, OJIaraeM JUJIsl HUX ¢/ =0.

O]_IGHI/ITI) IIOIrpCIIHOCTDH BBIUMCIICHUI OIIPpCACIICHHOI'O HMHTCIrpalia IIO q)OpMYJ'Ie
Tpalicuuu C I1aroM h BO3MO’KHO, UCITIOJb3Y: HCPABCHCTBO!

‘RT ‘<|‘]h_‘]2h|
| ST -

®dopmyna  CumrcoHa Ig  pacdera  NPHOJMIKEHHOTO  3HAYCHHS
paccMaTpuBaeMoro UHTerpaia ¢ maroMm h=01 1 n=12 umeer BULI.

a 1,2 12
Jy = _3n (Yo +4(Yi+ Ys+.t Vi) +2(Y, + Yo + Yio) + Vi) = %Zai Yi -
i=0

®opmyna CuMIicoHa sl pacdeTa MPUOIMHKEHHOTO 3HAYEHUS pacCMaTpHUBAEMOTO
uHTEerpasia ¢ maroM 2h=0,2 1 n=6 UMEET BUL:

b-a 12,
th = n (YO +4Y2 +2y4 +4YG +2ys +4Y1o+ ylz)zﬁzai Yi -
i=0

OreHKa MOrpemHOCTH BbIYHMCIACHUA 10 (opmyne CumrcoHa c¢ 1marom h,
PACCUMTHIBAETCS C IOMOILBIO HEPABEHCTBA:

|‘] h ™ ‘]2h|
15
OT4eT MO CaMOCTOATEIbHOM PadoTe T0JI2KEH COAePKATH:

R

c

<

1. mocTaHOBKY 3ajauu;
2. BBIYUCJICHHS 3HAYCHUS MOJBIHTETPATLHON (PYHKITMU B TOUKAX CETKH,
3. BBIUMCJICHUE TMPUONMKEHHOTO 3HAYEHUs OIPEJEIEHHOIO0 HHTErpall o
dbopmyIlie Tparnenuii ¥ OlleHKY MOTPEIIHOCTH;
4. BBIUMCICHUE TPHOIUKEHHOTO 3HAYEHUS OMPENEIIEHHOTO WHTErpaia Io
dbopmyse CUMIICOHA U OIIEHKY IMOTPEITHOCTH.
BapuanTsl J1alopaTOpHBIX padoT

Homep OnpeneneHHbIH Homep OmnpenenenHblit
BapuaHTa HHTErpaJ BapuaHTa HHTErpaJj
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- 222 X" +2 0 X3+7,1
2 2 92x+1 18 44
j%dx x? +18 4
1 31x% +9,3x 3 "
4 = 2 X +7,9
i 41 19 L238x-75
x4 +1 I 2 dx
- 0 0 2,5X +2
12 ?>,5x2 + X 20 2.2 2
J- 47dx J‘ 1,8X _1dX
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f 1—33,7x " 21 3231x+21
5 X +X I 3 ax
7 2 2 X +2
53445 22 34 42
i dx X _6'1dx
- 314x +54 1 x*+2,4
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j ] dx 18+ x dx
: 1 x3 +81 > X +48
2 5% + 4 24 12
i 452:3 i x2 +19 i
S5xc+41 4
— 118 : 0 X +3,1
832 _ 25 2,2
J- : 3,17 dx x2+3,8dX
X° + 3
11 320 1 X +7,1
2 33x—28 26 44 2
J- Sidx J- X —1,3 q
> 45x3+7,4 3.1
> — 2 1,2X +1
' x4—1,8 " 27 125 7x+14
o xt+51 I 7 &
= - 0 Xx°+21
842x2 81 28 18 2
173 "~ dx 38-x dx
X° +38 3
= 312 0 X°+15
2 16x—38 29 34 2
I dx 45— X
> 12x3 +1,7 I 1 3
. 22 - 1 L8x+x
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