[IpakTuyeckas padora Nel-2
Tewma: [IpubnuKeHHbIE BEIYNCICHUS

Llenb: copMHUpOBaTH y CTYIEHTOB 3HAHMS, YMEHHS W HABBIKM pabOThI ¢ MPUOIMKEHHBIMU
yycilaMM B HPUMEHEHMHM (DOPMYJ MOTPEIIHOCTEH  JIEMEHTAapHbIX AECHCTBUMM U (QyHKIMIA,
HaXOXXJEHUs 3HAUEHUH BBIPAXKEHUM MO  crocoOy IpaHMIl M METOJOM CTPOroro yuera
a0COJIIOTHBIX IOTPEIIHOCTEN IMOCe KaXI0iM omepanuu.
®dopma opraHu3alUU 3aHATUS — UHAUBUAYAJIbHASL.
CTylleHT 10JKEH
3HATH:

—  ompeaesieHue MpUOIMKEHHOTO YUCIIa;

—  ONpEIENIEHNE TIOTPEIIHOCTH.
YMETh:

—  BBIYMCIATH AOCOJIFOTHYIO U OTHOCUTEINIbHYIO OTPELIHOCTb;

—  TIPUMEHSTH (OPMYIIBI MOTPEITHOCTH apUPMETUIECKUNA TEHCTBU;

—  TPUMEHSTH (OPMYIIBI OTPEITHOCTH JIEMEHTAPHBIX (YHKIIUH.

Cogepxanue oTdera o pabore:

1. Ortuer goymXKeH colepKarh:
— yKa3aHHMe TeMbl IPaKTHYECKO paboThI;
— 1LIenH;
— (hopMynUpoOBKY 3a1aHHUS.
2. BapuaHnT onpenensercst COriacHO KOHTPOJIBHOMY CITUCKY.
3. Bce 3amanus (1-3) BBITONHSIOTCS TMHUCHMEHHO, YKa3bIBAIOTCS PE3YJIbTAThI BCEX
MPOMEKYTOUHBIX BBIYUCIECHUH.
4. Tlpu OLIEHMBAaHUM YYHUTHIBAETCS IPABHIBHOCTh U aKKypaTHOCTb BBIMOJIHEHUS

3aJaHusd.

Meronnueckue yka3aHus:
ex — a0COJIOTHAsI MOTPEIIHOCTb.
Ox — OTHOCHUTEIbHAs! TOTPELTHOCTb.

X — TOYHOC 3HAYCHUC BCIMYHHBI.

X - IpUOJIMKEHHOE 3HaYeHUE BETUIHHBI (TTPUOIMKEHNUE)



- e
ex=|x- x| S ==
X

[Mpumep 1. Hano umcno x=0,00006 u ero mpubImKeHue x=0,00005. Haiitn a0CONIIOTHYIO U
OTHOCHUTEJIbHYIO TIOIPEITHOCTH TPUOTHKECHUSI.
Pemenue: ex= | 0,00006-0,00005| = 0,00001

~0,00001

=———=0,2=20%
0,00005
OtBer: abcomotHas norpemHocts 0,00001 w oTHOCHTENBbHAsT TMOTPEIIHOCTh TPUOTHUKEHUS

paBHa 20%

[Tpumep 2. Haiitn mnpenenbHbIe aOCONIOTHBIE W OTHOCHUTENIBHBIC MOTPEIIHOCTH YHCIa X =
984,6, eciiii OHO UMEET TOJBKO BEPHBIC U(PPHI B CTPOTOM CMBICIIE.

Pewenue:

[Tu¢psl yncia BepHBI B CTPOIOM CMBICIIE, €CIM  aDCOJIIOTHASI OIPEUIHOCTh JAHHOTO YMCia HE

MMPEBOCXOAUT IMOJOBHHBI COAWMHUILI pa3psgaa, B KOTOpOM 3alurcaHa IIOCICAHAA BCpHasa umbpa

qucIa.
01
e, =— =0,05( T.x. 6 —tocenHss BepHas Ludpa, CTOUT B Pa3pse AECATHIX)
5. =1].100% = 291009 - 0,0051%
X 984,

OtBeT: abcoN0THAS MOTPEIIHOCTD s uncia X ex=0,05
OTHOCHUTEIbHas morpemHocTh yncna X 0x=0,0051
[Tpumep 3. HaliTu npeznenbHble aOCOMIOTHBIE U OTHOCUTENIbHBIE MOIPEUTHOCTH 4Yncia X =2,364,
€CJIM OHO UMEET TOJIEKO BEPHBIC ITUQPHI B IIIUPOKOM CMBICIIE.
Pemienue:
[{udps! yricna BepHBI B IIUPOKOM CMBICIIE, €CJIM a0COTIOTHAS MOTPEITHOCTh JaHHOTO YKciIa He
MIPEBOCXOIUT SIMHUIIBI Pa3psijia, B KOTOPOM 3allicaHa IOCIIeTHSAS BepHas Iudpa Jucia.
ex= 0,001 (mocnennsist undpa 4 - pazps THICTUHBIX )

5. = 3 .100%:%

X 2,364

-100% = 0,0423%

OTgeT: a0CONIIOTHAS MTOTPEITHOCTH I uncia X ex = 0,001

OTHOCHUTEINbHAs orpemHocTh yncna X Ox = 0,0423%.



IlorpenHOCTh OKPYIIICHHOTO YHCIA.

ITpumep 4: Oxpyrnsas uucio x=1,1426 10 "eTsipex 3HaYaUX HUP, ONPEACIUTh A0COTIOTHYIO
¥ OTHOCHUTEJIbHYIO TOTPEIIHOCTH MOIy4YeHHBIX pubnnxennid. L{uppsl BepHBI B IIUPOKOM
CMBICIIE.

Pemenue:

[To onpenenenuio BepHOM HUPHI B MIMPOKOM CMBICIIE a0COMIOTHAs morpemHocTh €x=0,0001
OKpyrauM 4HUCIIo X JI0 YeThlpex 3Havanmx uudp: x1=1,143

[TorpemHocTh OKPYIJIEHHOrO YKCa PaBHA CyMME IMOTPELIHOCTH UCXOAHOTO YKcia U
HOTPEIIHOCTH OKPYTJICHUS:

Aop=| 1,143-1,1426| = 0,0004

ex1= 0,0004+0,0001=0,0005

e ¥

Xy

_ 00005 0,000437 < 0,04%
1143

a1

[TpumepS: Yucno X, Bce MUQPPH KOTOPOTO BEPHBI B CTPOTOM CMBICIIE OKPYIJIMTH O Tpex
3HayauMx uupp nocne 3andaroil. s mosiyyeHHOro pesyiapTaTa X1 BBIUYHCIUTH TPAHUILY
abCOJIIOTHOW M OTHOCUTENBHOM TorpemHocTedl. B 3ammcu ymcna X1 ykazaTb KOJHMYECTBO
BEpHBIX IQp morpemHocTH. x=1,1426

Pemennue:

= &301 = 0,00005

X

x1=1,143
ex1= ex+ AOKp
Aop=1,143-1,1426| = 0,0004

Cx1= 0,00005+0,0004:O'00045<O'0005 — 01201

3nauut B uucie 1,143 mudpbl BEpHBI B CTPOTOM CMBICIE 10 THICSYHBIX MO aOCOIIOTHON

MOrpCIIHOCTH.
= (%] 2 009985 _ 4 60039 - 0,039% < 0,04
X, :

BrlunciauTeabHas IOrpeniHoCThb

1. IlorpemrHOCTE CyMMHMPOBAHHMS YHCEN X + €x, yEey
AOGCOIIOTHAS IOTPELIHOCTD:

Z=(x £ et (yey)=(X +y) = (ex +ey)



OTHOCHUTENLHAS IOrpCIIHOCTh:

el e X& v X 1y

= = =+ == . o
x+yl Y)Y Xy )y

y

z

2. IlorpemiHOCTh BBIYMTAHUS YHCEN X * €x, ytey

AOGCOIIOTHAS TOTPEITHOCTD:

Z=(x £ ex)- (ytey)=(X-y) £ (ex tey)

OTHOCHUTEIBHAS TOTPEITHOCTD:

oo, e Lo WX
=yl =y ey eyt xey

z

3. [lorpemHocTb yYMHOXEHMSI YHCEN X * €x, yEey

AOGCooTHAS TTOTPEITHOCTS:

Z =( x £ ex)* (yrey)=Xxyxyextxeytexey = XytyextXey
OTHOCHUTEbHAS NOTPELIHOCTD:

_|y|ex +|x|ey :e_x+e_y:5x+5y
eyl X

4. IlorpemiHOCTh JI€JIEHUS YHUCET X * €x, yEey

AOcomoTHas MOrpeIIHOCTD:

L XEe, (x+e,)-(yxe,)) X, Y TXgy
- 2

Cyte, (v*e)-(yte,) y

OrtHocuTtenbHas MOrpeIIHOCTh:

e, e e, e e

5 X
X1y y
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IIorpenHOCTH PIEMEHTAPHBIX d)VHKHI/Iﬁ

[TorpentHocTh GyHKITMU, 3aBUCSIIEH OT OJHOU MTEPEMEHHOM.
AGCOIOTHAS IOTPELTHOCTD:
f(x + ex) = f(x) = f (X)ex
Af = f(x £ &) - f(x)=| T '(x)|ex
OTtHocUTEIbHAS TOTPEIIHOCTb:
09
= eX
[F(x)

_|af
Pl f




[Ipumep 6: VcxonHble 4YKMCIOBBIE 3HAUEHUS apryMeHTa 3ajaHbl HU(PpaMu, BEpHbBIMHU B

byHKIIUN

f(x)=c0s(0,47). Onpenenuth KOJIUYSCTBO BEPHBIX UMD B CTPOrOM CMBICIIC 10 OTHOCHTEIBHOM

cTporoM cMbicie. HaiiTh ~ aOCONMIOTHYI0O W OTHOCHTEIBHYIO MOTPEUIHOCTH
norpemHocTu. B oTBeTe coxpanuTh BepHbIE HUGPHI U OJJHY COMHUTEIBHYIO.
Pewenne:
Haiinem 3nauenue ¢ynximu f(X)=c0s(0,47)=0,891568
a0COIIOTHAs! TOIPELIHOCTb!

Af =] (x)lex
1) | f'(x)| = sin(0,47)=0,452886285

2) e0.47= % =0,005

3) Af=0,452886285*0,005=0,00226443.

OTtHOCHUTENIBHAS MNOTpCIIHOCTL:

f(x
5, -[u]- L,
f | f (x)|
;= Sin(0,47) -0,005 =|tan(0,47)| - 0,005 = 0,50796589- 0,005 = 0,00253983 < 0,005 = 001
cos(0,47) 2

3uauut B uncie 0,891568 nBe uudpsl mocne 3amsaToil BEpHBI B CTPOIOM CMBICTIE.

Ortser: 0,892

[Tpumep 7. BblyuCauTh 3HAYEHUE BEJIWYMHBI C TIOMOIIBIO METOJa CTPOrOro y4yera TIpaHHUI]
a0COIOTHBIX MOTPEITHOCTEN MOCie KaKI0M onepaluu, HUQpPbl BEpHBI B CTPOTOM CMBICTIE.

_a+ib

= ,ecima= 12,34, b=14,3
b +In(a)

Pemienne:
Jl5is monydeHus 3Hau€HUs BEIMYMHBI A HEOOXOAMMO BBHIMONHHUTH 6 aelicTBuil. bynem
MOCJE KaXJO0ro IEHUCTBUS C IEJNbI0 ONPEICITICHUS

BBIYHCIIATh aOCOMIOTHYIO TMOTPEITHOCTh

KOJIMYECTBA BEPHBIX IUGP B IMPOMEXKYTOUHBIX pe3yibTaTax.

a b Ja Jb Ja++b | In@ b+In(a) A
12,34 14,3 3,513 3,78 7,29 2,5128 16,8 0,434
€a €b e e e JasdB e,n(a) ebm(a) €A
0,005 0,05 0,00071 | 0,0066 0,0073 0,00041 | 0,050 0,0017




[Ipy moomepallMOHHOM  CTPOTOM y4yeTe OIIMOOK TPOMEXKYTOUYHbIE pe3yNbTaThl MOCIe
OKpYTJIEHUs /0 OJHOM 3amacHoM (C Yy4eToM BBIYHMCICHHOU [apajuleIbHO BETUYUHBI
MOTPEIIHOCTH) ¥ KX TIOTPEITHOCTA 3aHOCAT B TAOIUIY

3HaueHus MOTPEeIIHOCTe I ynoOCTBa OKPYIJIUM 10 JBYX 3Hayalmux Hudp mo u3ObITKy U
TOKE 3aHeCeM B TaOJIHILY.

[udpsl gaHbI BEPHBIMHU B CTPOTOM CMBICHE, 3HAUMT €,=0,005, €;=0,05

Haiinem /12,34 = 3,51283

AOCOIOTHAS MOTPENIHOCTh PaBHA €, = G 0.005 =0,0007117<0,005 = 001
2Jx  2-12,34 2

U3 IMMOJIYYCHHOI'O 3HAUYCHUA IOIrpCIIHOCTH BHUAHO, YTO B PE3YJIbTATC BCPHBLI ABC 3HAYAIIUC

U psl ocie 3amnsiToMu, T.e.

V12,34 =3,51283 = 3,513 ( coxpaHsieM OJJHY COMHUTEIbHYIO IIUPPY)

Haiinem +/14,3 =3,781534

¢ _ 005 _ 00661107 <0,05= %

2Jx  2-.143

AOCOI0THAs MOrPEUIHOCTh paBHA e, =

U3 IMMOJIYYCHHOI'O 3HAYCHHA MMOIrpCIIHOCTH BHUJIHO, YTO B PC3YyJIbTAaTC BCPHA OJHA 3Ha4allas

udpa nocnie 3ansiTou, T.e.

V14,3 = 3,781534 ~ 3,78 ( coxpaHsieM OJHY COMHUTEIBbHYIO UPPY)

Haiinem Ja++b

Z =(x £ e )t (yxey)=(X +y) = (ex + ey)=(3,513+3,78) + (0,00071+0,0066) = 7,293 +
0,00731

T.K. 0,00731<=0,05, To B uncne 7,293 oana BepHas mudpa mnocie 3amnaroi, T.e. 7,293 =

7,29( coxpaHsieM OJHY COMHHUTEIbHYIO IU(PY)

Haiinem In(a)=In(12,34)=2,51285

€a _ 0005 _ 4 100405 < 0,0005 = %Ol

e =
AGCOIIIOTHAS [IOTpelHOCTE: o a 12,34

B uncne 2,512846 BepHbI Tpu 3Havalye LU phl Mocie 3amsToi, T.e.

In(12,34)=2,512846 = 2,5128( coxpaHsieM OJIHy COMHUTEIBbHYIO IIH(PY)



Haitzem b + In(a) = (14,3 +2,5128 ) = (0,05+0,00041) = 16,8128 + 0,050405

T.x. 0,050405<0,5= % , To B yucie 16,8128 Bepusl mudpsl g0 equnun 16,8128 = 16,8

(coxpaHseM OJJHYy COMHHUTEIbHYIO I (PY)

Haiinem A
. Ja ++b 7,29
b+In(a) 168

_y-e,+x-6, 16,8-0,0073+7,30-0,05 0,48764

=0,4339285714

e, = 2

y

16,8°

"~ 28224

0,01

=0,0017 < 0,005 = >

OxpyrimM pe3ynbTaT A 10 IBYX BEpHBIX UG MMOCIE 3aIsATOM, MOTYIUM

okoHuaTenbHbIi 0TBeT: A=0,434 (coxpaHsieM OJJHy COMHUTEIbHYIO UPPY)

OtBer: A =0,434 + 0,002

[TorpemrHocTy 3HaUYEHUIN 3IEMEHTAPHBIX (PYHKIIHUHA.

Tabmuna 1

OtHocuTenbHAS MOrpCIIHOCTb

DyHKIUA AOCOII0THAs TOTPETHOCTh
1
Vx s )
2/x 2"
1 & e
x x? |x
sin(x) |cos(x)| ex [ctg(x)] ex
cos(x) |sin(x)| ex [tg(x)]| ex
t9(x) e, 2,
cos?(x) [sin( 2x)|
In(x) e, Oy
X [In( x)|
l9(x) e, J,
X - In(10) llg( )| In(10)
e e* ex x-0,
10" 10" -In(10) - e, In(10) - e,
xY . .
XY(|y|.e_X+||n()0|.eyj |y|n(X)| 5y+|y| 5X
X
arcsin(x) e, e,
1-x? ‘arcsin( X)-V1-x°
arctg(x) e, €y
1+ x? larctg(x)|- 1+ x?)




3amanus A mpakTUyeckoro 3aHsaTus Nel.

3amaune Nel

Haiitu mnpepenbHble aOCONIOTHBIC U OTHOCUTEILHBIC ITOTPEITHOCTH YHCEN, €CJIM OHU UMEIOT
TOJIEKO BEpPHBIC ITUQPHIL:

a) B CTPOIOM CMBICIIE;

0) B IIUPOKOM CMBICJIE.

No a) 0) No a) 0)
BapHaHTa BapHaHTa
1 11,445 2,043 16 112,5 0,04453
2 8,345 0,288 17 0,576 2,5008
3 0,374 4,348 18 25,613 0,0748
4 41,72 0,678 19 0,4223 0,57
5 18,357 2,16 20 112,45 3,4
6 14,862 8,73 21 2,4516 0,863
7 0,3648 21,7 22 5,6432 | 0,00858
8 0,5746 236,58 23 12,688 4,636
9 5,634 0,0748 24 15,644 6,125
10 20,43 0,576 25 16,383 5,734
11 12,45 3,4453 26 18,275 | 0,00644
12 2,3445 0,745 27 3,75 6,8343
13 0,5746 42,884 28 26,3 4,8556
14 3,4 0,078 29 43,813 0,645
15 2,4342 | 0,57004 30 3,643 72,385

3aganue No2.
Uwucro x, Bce MUl KOTOPOTO BEPHEI B CTPOTOM CMBICIIC, OKPYTIIUTE JI0 TPEX 3HAYANINX IUQp.
a0COJIFOTHOM M OTHOCHUTENILHOM
norpentHocTei. B 3anmucy yncia X1 yka3zaTh KOJUYECTBO BEPHBIX UG IO MOTPEITHOCTHU.

I[J'ISI IMOJIY4€HHOI'0 pe3ylibTara X1~X BBIYHUCIIATH I'PaHULI

Ne BapnanTa X Ne BapuanTa X

1 3549 16 9,2038

2 32,147 17 2,3143

3 0,0002568 18 0,012147
4 7,544 19 0,86129
5 198,745 20 0,1385

6 37,4781 21 23,394

7 0,183814 22 0,003775
8 0,009145 23 718,21

9 11,3721 24 9,73491
10 0,2538 25 11,456
11 10,2118 26 0,1495
12 4,394 27 6,2358
13 0,8437 28 4,4005
14 129,66 29 2,3078
15 48,847 30 3,2175

3amanue Ne 3
Bbruncnute 3HadeHHWe BeNMUUHBI Z TpU 33JaHHBIX 3HAYCHUSAX uucen a,b,C Hcroib3ys
CUCTEMAaTUYECKUN yd4eT aOCOJIOTHBIX MOTPELIHOCTEH Mocie KakIoW omepanuu, a Takke C
NOMOIIBI0 MeTosa rpaHull. HaiiTu aOCOMIOTHYI0O M OTHOCHUTENBHYIO
OIPEJICTIUTh 10 HUM KOJIMYECTBO BepHBIX IMMp B Z, ecau mudpbl a,0,C BEpHBI B CTPOrom

CMBICIJIC.

IOIrPEeIIHOCTH Z H

| Ne

| 3amanue

‘ HUcxonurie

[ Ne

] 3aganue

’ Ucxonurnie




BapuaHTa JaHHBIC BapuaHTa JaHHBIC
1 _In(b+c) a=0,0399 16 z = a%+sin(b-In(c)) a=8,317
L ac b=4,83 b=13521
c=0,0721 c=6,123
2 3 a=5,52 17 b? +In(c) a=0,038
c=14,123 c=575
3 sin( a+ a=2,258 18 _In(a)+b a=7,345
(2 /) b =0,027 L= "ab_c b=0,31
a-sin(c) ¢ =9,87 ¢ = 0,09871
4 fa+b a=1,0574 19 ,_tg(@a-b) a=0,2471
Z=—— b =1,40 22c+b b =0,0948
c=1,1236 ¢ =4,378
5 _a—tg(b) a =349 20 [atc a=1,284
= otb b =0,845 Z=— b = 4,009
¢ =0,0037 c=3,2175
S b=2,371 2=(|—‘£—) b = 149,12
¢ =1,15887 ¢ +In(b) ¢ =2,3078
7 ,_In(a-b) a=82,3574 22 ,__aln(b) a=29,49
~ Jb+c b =34,12 T sin(Ja+o) b =87,878
¢ =7,00493 (Va+c) ¢ = 4,403
8 a? — a=3,71452 23 ,_ 08In(b) a= 74,079
z= b =3,03 = Jaibe b =5,3091
- ’ a+bc ’
ab ¢ =0,756 c=6,234
9 _ b+cos(c) a=0,11587 24 Ja a=34
" bra b =4,256 = b =6,22
¢ =3,00971 bc —In(c) ¢ =0,149
10 CED) a=4,05 25 Jab a =5,387
S b=6,723 o b =13,527
—-C
¢ =0,03254 ¢ =0,7565
11 _In(b)-a a=0,7219 26 _a-sin(c) a=1,75
=07 ¢ b = 135,347 S b=1.215
¢ =0,013 c=0,041
12 . In(c) —a a=0,113 27 . b —sin(a) a=3,672
= Joe b=0,1056 = T arc b =463
c=894 ¢ =0,0278
13 ot a= 1247 28 Jab a=0,317
Z= 2 b =0,346 Z= T+ a b =13,57
c=0,051 ¢ =0,751
14 b_ a= 18,035 29 a+b a=0,317
z= b=3,7251 = b =33,827
' avb-c '
In(2) +b c=0,071 c=14,85
15 la+b a=0,317 30 _ab-4c a=12,72
Z= ab— bf3,27 In(a) + b bf0,34
c=4,7561 ¢ =0,0290

Bompocs! 1o Teme:

1. Yrto Takoe aOCOIIOTHAS U OTHOCHUTEIIbHAS HOI‘peH_IHOCTI/I?

2. Kak knmaccupuumpyroT BHIBI TOTPEITHOCTEH?



3. Urto 3HauuT mudpa, BEpHAS] B CTPOTOM, IITUPOKOM CMBICTaX?
4. Kak HaxoauTCs MOTPEIIHOCTh OKPYIJICHHOTO Ynciia?

5. Kak ompeaenuTs KOJIMYECTBO BEPHBIX MHU(P 1O aOCOTIOTHOM MOTPEITHOCTH.
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