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OO01ee 3a1anue

BeinonHenHass ~— KOHTpojbHas ~— pabota  odopMisieTcss B BUJE
HNOSICHUTEIIbHOW 3alUCKU ¢ HEOOXOJUMBIMU pacueTaMH, CKpUHIIOTaMH, OJIOK-
CXeMaMH U MOSCHEHUSIMU.

BapuanT 3amanus BeIOMpaeTcss B COOTBETCTBUU C HOMEPOM CTYJEHTa B
CHHCKE Y4eOHO rpyIIbl, HAIPUMED:

cTyleHT noa Nel momayuyut BapuasT 1;

cTyneHT noxa Ne2 mosy4uT BapuaHr 2;

cTyneHT moa Ne3 moayduT BapuaHT 3;

cTyleHT oA Ne4 monyyut Bapuast 4

U T.JI.

Pabora, He cooTBeTCTBYyIOLIas BapUAaHTy 3aJaHUs, BBIIOJHEHHAs HE B
HOJIHOM 00BbEME MJIM HEOPEKHO, BO3BpAIIAETCS CTYACHTY Ha 10paboTKy. OTyer
HE CJeIyeT Meperpykarb H3JIUIIHUMHU MOAPOOHOCTSIMM, OJHAKO BCE Ba)KHBIE
CTOPOHBI 3aJaHMsI JIOJDKHBI OBITh OCBELIEHBI JOCTATOYHO MOoApoOHO. TekcT u
pElIeHUs JOKHBI OBITh U3JI0KEHBI TEXHUYECKUM SI3bIKOM U JI0IyCKaTh TOJIBKO
OJIHO3HAYHOE TOJIKOBAHUE.



YTouyHeHHe KOpPHel MeTOI0M MOJJOBHHHOIO /IeJIeHUus (MeTox AMXOTOMMH)
Teopernveckas 4acTb

B o6mem ciyyae penko ynaercs TOYHO HAWTH BCE KOPHU HEITMHEHHBIX
ypaBHEHUH, a €ciaM K TOMy € KOX(P(UIMEHTH B YpaBHEHWU JaHBI C
MOTPEIIHOCTBIO, TO BOMPOC O TOYHOM OIPEIEICHUU KOpPHEWU BOOOIIE TepseT
BCAKUN cMbIci. OHAKO €ClId MPEANOI0KUTh, YTO 3aJJaH0 ypaBHeHue Tuna (1),
TO Torjga Oe3 OrpaHWYCHHUS OOIIMHOCTH MOXXHO YTBEpXKIaTh, 4To F(x) mmeer
KOPHH, JJII KOTOPBIX CYIIECTBYET O-OKPECTHOCTh, COAEPIKAIas TOJIBKO OJHMH
IIPOCTOM KOpEHb. Takol KOPEHb NHOTJA HAa3BIBAIOT U30IUPOBAHHBIM.

[Tpenmnonoxum Teneps, YTO HaiieH OTpe3ok [a, b] Takoii, 4to

1) ¢yukums F(X) HenpepbiBHa Ha oTpeske [a, b] BMecTe ¢ mpou3BoaHOM
MEepPBOTO MOPSAJIKA;

2) 3nayenus F(X) Ha KOHIAX OTpe3ka HMEIOT pa3Hble 3HAKH
(F(a) - F(b) <0);

3) mepBas npomsBojaHas F ' (X) coxpaHseT onpe/eIeHHbIN 3HAaK Ha BCEM
OTpE3KE.

YcnoBust 1) v 2) rapaHTHPYIOT, YTO Ha UHTEpBaJie [&, b] HAXOIUTCS XOTS
OBbI OZIMH KOPEHb, a U3 3) clieayeT, 4to F(X) Ha TaHHOM MHTEpBaJie MOHOTOHHA 1
MO3TOMY KOpeHb OyleT eIMHCTBEeHHBbIM. Takoil WHTEpBald Ha3bIBAIOT
UHMEPBAIOM U30AYUY UICKOMOTO KOPHS &.

Hymu ¢byHKIMM Ha TpaKTUKE BBIYUCISIIOT MPUOIMKEHHO HECKOJBKHUMH
criocobamu. OTHUM U3 CaMbIX PACIIPOCTPAHEHHBIX U HE OYEHb TOYHBIX SIBIISCTCS
epaghuveckuil memoo.

[IpuHuMas BO BHUMaHHUE, YTO ACHCTBUTENbHbIE KOPHU ypaBHeHUs (1) —
9TO TOYKM mepeceueHus rpaduka GyHkiuu F(X) ¢ ockio adCIMCe, T0CTaTOYHO
noctpouTh rpaduk GyHkiuu F(X) 1 otMeTuTh TOUKH nepecedenus: F(X) ¢ ockro
Ox, unu OTMETUTh Ha ocu Ox OTPE3KH, COJEpKAIME MO OJHOMY KOPHIO.
[TocTpoenue rpadmMKoB 4acTO yJIaeTCs CHJIBHO YNPOCTHTh, 3aMEHUB UCXOHOE
ypaBHeHue (1) pasHocunbrvim eMy ypaBHEHUEM:

F1(x) = Fa(x), (2)
rae Gyuakuuu Fi(X) u Fy(X) — Oosee mpocteie, yeM ucxomHas ynkiums F(X).
Torna, moctpouB rpaduku ¢yHkimin y = Fi(X) u y = F,(X), ©CKOMBIE KOpHU
MOJTYYUM KakK abCIIMCChI TOUEK MEPeceYeHUs ITUX TpaUKOB.
Ilpumep 1. I'paduyecku OTAETUTH KOPHU YPABHEHUS
X lgx=1. (3)
Pewienue. Ypasuenue (3) nepenuiieM B Buje paBeHcTsa Ig XZ%.

Otcroma sICHO, 4TO KOpHU ypaBHEHUs (3) MOTYT OBITh HAWIEHBI Kak

a0CITUCCHI TOUEK MEePEeCeUCHHS JorapupMUIECKOi KpuBoit Y = Ig X u runepOoJIbt

y = % [ToctpouB 3t KpuBbie (cM. puc. 1), NpHOIMKEHHO HaiaeM



€JMHCTBEHHBIN KOPEHb £~25 ypaBHEHUS (3) WM ONMPENEIMM €ro CoJAep Kalluii
OTpEe30K [2, 3].

Puc. 1 — I'pa¢gmueckoe ornenenue kopHei (mpumep 1)

Yo6eaumcs, uto oTpe3ok [2, 3] comepX UT OJUH U TOJIBKO OJUH KOpPEHb
ypaBHeHus (3).

[lepenumem ypasuenue B Buae F(X) =0, rome F(x)=x-lg(x)-1.

Torna F(2) = 21g(2) — 1 =20.30103 - 1 = 0.60206 — 1 = — 0.39794 < 0,

F(3) =319(3)-1=20.47712-1= 1.43136-1=0.43136> 0, T.c. Ha
KOHIIax oTpe3ka pyHkius F(X) mpuHUMaeT 3HaYeHHS Pa3HbIX 3HAKOB.

HaiineM nepByro Ipor3BOAHYIO (PYHKIIUU:

F'(x) =lg(x) + x- 1 In(10) = lg(x) + In(10)>0 V x €[2,3].
X
CnenoBarenibHO, IepBas MPOU3BOIHAS COXPAHSIIOT CBOM 3HAK HA OTPE3KE,

a Ha KOHIAx oTpe3ka (yHkius F(X) mpuHMMaeT 3HauYeHHs pPa3HBIX 3HAKOB,
3HAYUT OTPE30K [2, 3] — OTPE30K U3OIAUU UCKOMOTO KOPHS &.

JpyruMm, He MeEHee pacIpOCTPAHEHHBIM METOAOM OTIEICHUS KOPHEHN
SIBIISIETCSL MemoO NPoU3800HbIX. ITOT METOJI OCHOBAH HA TOM, YTO MEXIY JIFOOBIMHU
IBYMsI HYISIMUA (YHKLIHMM COAEPXKUTCA, 1O KpalHel Mepe, OAMH Hy/lb €€
npou3BoAHOM. OTCrofa ClieayeT, YTo HyJau (YHKIMU €CTECTBEHHO MCKAaTh Ha
WHTEpBaIax, MOPOXKIAEMbIX HYJISIMUA ITPOU3BOAHON. MeTO1 3aKTI04aeTCsl B TOM, YTO
WIIYT ¥ TIPUPABHHUBAIOT K HYJIIO TIPOU3BOIHYIO GyHKImH F'(x), a 3aTem Ha oTpes3kax
(=o0.%1), (X3, X2 )s ooos (Xn+00) ONPENENAOT 3HAK QyHkmuu F(x), rae x; — KopHH
ypaBHeHuss F'(x) = 0. Takum 00pa3oMm, BCIO YHCIOBYIO OCh pPa3OMBalOT Ha

uHTepBaIbl. OTMETHM, YTO OMHMCAHHBIA METOJl HA3bIBAIOT €IIE . MemoooM
9KCMPEMYMO8 QOYHKYUU.

Ipumep 2. Otnenuth METOZOM MPOU3BOTHBIX KOPHH YPaBHEHUS:

FX) =x*+3x*-3=0. (4)
Pewienue. Haiinem npousBoanyo F'(x) u npupaBHsieM ee HYJTIO.
F)=3"+6x=0 — 3x(x+2) =0 — x1=0, x,= —2.
CocTaBuM TPUOTU3UTEIILHYIO CXeMy 3HaKOB GyHKInu F(x):



X —0 | —2 0 |+
signF(x) | — + — +
CrnenoBarenbHo, ypaBHeHUE (4) HUMEET TpU JCHCTBUTEIBHBIX KOPHS,
JeKanmMx B HHTepBaiax (— o, —2), (-2, 0) u (0, + ). Bo3pMeM 11 ipoOBI TpU
JOTOJTHUTENbHBIE TOUKH X = — 3, X =— 1, X = 1 ¥ cOCTaBUM CIIEIYIOLIYIO CXEMY
3HaKoB F(X):

X —o | -3 | -2 | -1 0 +1 0
signF(x) | — — + - — +

+

Torna, E_,le (— 3, — 2), éze (— 2, — 1), ége (0, 1).

Ecmu uccnemyemast QyHKITUSA €CTh MOJIMHOM N-# CTENCHH, TO HCIOIB3YIOT
METOJT YAAJICHUS KOpPHEH: ONpeNessioT OJMH KOpeHb, W (QyHKIUO F(x)
npencraBsiioT B Bune F(x) =0i(x)(x — x,), rme X, — mepBblil HaiiIeHHBIH
KOpeHb, a Q1(x) — momuHOM cternienn (N — 1). 3aTeM MPOBEPSIOT, ABISICTCS JIH X1
KopHeM nojuHOMa (1(X). Eciu KopeHb MMeeT KpaTHOCTb, OOJBIIYIO €IHHHMIIBI,
TO 3alMChIBAIOT MHOTOwWIeH B Buae F(x) = go(x)(x — xl)z. [Tocre KOHEYHOTO
YHca IIaroB MOJy4aroT mnpenactaBieHue F(x) = (x—xl)kgk(x) U TIEPEXOJAT K

OIPEICIICHUIO CIICTYIONIETO KOPHs MpH moMomH gy(x). B pe3ynabTare momyyarot
MPEICTABIICHHE

FOO =] Jo=x)™ gm0
i=1

r1e gm(X) AeHCTBUTEIBLHBIX KOPHEH HE UMEET.

UToOBI MOTPENTHOCTD C KaXIbIM IIIarOM HE YBEIUYUBAIACh, 4 OUEPETHOM
KOPEHBb OIpPENEIsUICS C BBICOKOM CTEMEHBI0O TOYHOCTH, CIEIYET YTOUYHECHHE
KOpHS mpou3BoauTh o pyuknuu F(x), a He mo yHkuu g(x). IT0 0COOCHHO
Ba)KHO, KOTJIa yIaJICHO MHOTO (0O0JIbIIIE TTOJIOBUHBI) KOPHEH.

Ha nmpakTtuke mpenmosiaraeMbie KOPHH — yYTOYHSIOT — Pa3IMYHBIMU
CHEIUATbHBIMHA BBIYACTUTENHHBIMEA MeToIaMU. OJTHUM W3 HUX SIBIISICTCS Menmoo
ouxomomuu  (bucekyuu,  NONOBUHHO20  OeleHus),  OTHOCAIIUUCIS K
utepariioHHbIM. OH COCTOUT B IMOCTPOCHHUH TIOCIICIOBATEIHHOCTH BJIOYKEHHBIX
OTPE3KOB, Ha KOHIAX KOTOphIXx F(x) wumeer pasHbie 3Haku. Kaxmasii
MOCJEAYIONIMN OTPE30K MOJYyYaroT ACJICHUEM IONoJiaM MPEAbIAYIIEro. JTOT
MPOIECC TOCTPOSHUS TIOCIIEOBATEIILHOCTA BIIOYKEHHBIX OTPE3KOB TO3BOJISIET
Haviti Hyib QyHKimu (F(x) = 0) ¢ m000# 3a1aHHON TOYHOCTHIO.

OnwumieM moApoOHO oauMH mar utepanuu. [lycte Ha K-M 1rare HaiiaeH
OTpe30K [ay , by], Ha KoHIax koToporo F(x) mMmeer pasHble 3HAKH. 3aMETUM, YTO

o0s3aTenbHO [ax, by] € [a, b]. Pazaenum tenepb orpes3ok [ax, by] momomgam u
a, +by

BeiunciauM F(c), rae ¢ — cepenuna [ax, by], T.e. c= . 31ech BO3MOYKHBI J1Ba

ciyyasi: TiepBbIid, korga F(c) = 0, Torga Mbl TOBOPHM, YTO MCKOMBIH KOPEHB



HaiiieH u § = ¢; BTopoi, korga F(c) # 0, Toraa cpaBuuBaem 3Hak F(c) ¢ F(ayx) u
F(by) m n3 aBYX monoBHH [ak, c¢] u [c, D] BIOMpaeM Ty, Ha KOHIIAX KOTOPOM
(byHKIUS MEHSET cBOM 3HaK. Takum oOpa3oM, by = ¢, ecimu F(c) F(ay) <0, u ax =
¢, eciu F(c)F(by) < 0.

[Ipu 3agaHHON TOYHOCTH € JIENEHUE MOMOJIaM MPOJOIDKAIOT 0 TEX IOop,
MoKa JUIMHA OTpe3Ka HE CTaHeT MEHbIIE 2'€, TOr/a KOOpAWHATA CepeIUHbBI
MOCTIeTHETO HaWJICHHOTO OTPEe3Ka U €CTh 3HAUE€HUE KOPHs TpeOyeMOoil TOUHOCTH.

Meton AMXOTOMUH — TPOCTOM U HAJAEKHBIM METOJ MOHWCKA MPOCTOTO
KopHs ypaBHeHus: F(x) = 0. OH cxomuTcs 1Jist JIFOOBIX HEMPEPBIBHBIX (PYHKIIUH
F(x), B Tom uucie u He qudhepeHIpyeMbIX.

Henocratku meTona:

1)  mpobnema omnpejeneHus: OTpe3ka, Ha KOTOPOM (PYHKIIUS MCHSIET CBOU
3HaK (Kak TMpaBWIO, 3TO OTJAEJIbHAs BBIUMCIUTENbHAS 3aadya, Haubosee
CJIOXHAs U TPYJOEMKasl YaCTh PEIICHU);

2) €CJIM KOpHEH Ha BBIJIEJIEHHOM OTPE3KE HECKOJIbKO, TO HEJb3s 3apaHee
CKa3aTh, K KAKOMY U3 HUX COMJIETCA MPOIIEeCC;

3)  HE MPUMEHUM K KOPHSM YCTHOH KPaTHOCTH;

4) JUIl KOPHEW HEYETHOM, HO BBICOKOM KPATHOCTH METOJ HEYCTOWYUB,
JlacT OOJIBIIHC OITNOKH,

5) MEIJICHHO cXOoauTcs. JUIs HOCTIDKEHHS € HEOOXOIWMO BHITIOJIHHUTH
b-a

N =log, uTepanui, T.e. A noaydeHus 3 BepHbx 1udp (¢ = 0.0005) Hamo

BBIIOJIHUTE OKOJIO 10 wWrepanuii, eciu NEpBOHAYAIBHBIM OTPE30K HMMEET
CAMHUYHYIO JITUHY.

[Iporpamma, o KOTOPOW MOXHO YTOUHHTh KOPHH METOJOM JIUXOTOMUH,
MOCTPOEHA MO aJTOPUTMY, IPUBEIEHHOMY HIKE (CM. puc. 2).



/ ABEPS.IT /

|
K:=1

y |

C:=(A+B)/2

K:=K+1 @

|B-A]<2*EPS

X:=(A+B)/2

ToYHOCTE He
OOCTUrHyTa !

Puc. 2 Buok-cxemMa MeTo1a IUX0TOMUM

Ipumep 3. OTaeTUTH KOPHU YpaBHEHHS X° — 5 *SiN X = 0 ¥ YTOYHHUTB UX C
touyHocThIO € = 0.00005 MeTO10M TUXOTOMUHM.

Pewenue. 1lepbiii aTan — rpaduyeckoe otaenenue kopHei. I'paduyeckum
MeToAOM (CM. pHcC. 3) HAXOAUTCS OTPE30K, Ha KOTOPOM PACMOJIOXKEH OIUH W3
KOpHell nanHoro ypaBHeHus [1.8; 2.2]; (BTopoil KopeHb TpuBUAIbHBIA, x = 0
HaXOJUTCS JIETKO).



Puc. 3 I'padpuueckoe oraeseHne kopHeii (mpumep 3)

Bropoii sTanm — yrouHeHHe OTAEICHHOTO KOPHS METOJOM TUXOTOMHHU IO
3aJJaHHOW TOYHOCTHU €. [|st TOrO 4TOOBI YTOYHUTH KOPEHb, U30JIMPOBAHHBIN Ha
orpeske [1.8; 2.2], ¢ ykazaHHOW TOYHOCTBIO HCHONb3yeM nporenypy BISECT.

®opmaiibHbie napameTpsl npoueaypbl BISECT. Bxoousie: A, B (Tun
real) — onpenenstor mmHy otpeska; EPS (tun real) — onpezaenser 3agaHHyrO
TOYHOCTh BbluMCICHUH; |T (Tum integer) — ompenenseT HauOobIIce
pa3pelieHHoe KOJIMYECTBO UTepaluil (11 n30exaHus 3allMKIMBaHMs Mpolecca
B CJIy4ae HEMPaBHJILHOTO ONPECIICHHS OTPE3Ka U30NISIUN). Boixoousie: X (THII
real) — B HeM cojiep)KUTCS HICKOMBIH KOpeHb cpaBHeHus; K (Tum integer) — B Hero
3aHOCHTCSI KOJMYECTBO BBINMOJAHEHHbIX uTepauuii; FLAG (tum integer) —
ompeaensieT cmnocod BbIXoga w3 mpouexaypsl, ecnu FLAG=1, To 3amannas
TOYHOCTh BbIUMCIIEHWH EPS He mocturayra 3a paspermeHHoe KOJIUYECTBO
uteparuii 1T,

ITepen wHawamom pabotel mporpammbel ompenensior FUNCX) -
nporenypy-QGOyHKIHIO, TI0 KOTOPOW BBIYHUCISIOT 3HaueHus F(x). Tun dyHkmm
JIOJKEH OBITH BEIIECTBECHHBIM.

[Tackamp-iporpamMMa W pe3yiabTaThl pacueta B cpene Pascal ABC
MPUBEJICHBI HA PUCYHKAX 4 U 5.



PROGRAM PROGI;
VAR A BFEPS:REAL;
IT:INTEGER;
X:REAL; K: INTEGER, FLAGINTEGER,;
PROCEDURE BISECT (A BEPS :REAL; IT:INTEGER,;
VAR X : REAL; VAR K. INTEGEE; VAR FLAGIINTE GER);
LABEL 1;
VAR C: REATL; X1, X2 X3 : INTEGER;
FUNCTION FUNC (X :REEAL) : REAL;
BEGIN FUNC =X*X - 5*sin(X);
EIND;
BEGIN { PROCEDUREE 3}
FLAG =0;
K:=1,;
1:C = (A+B)/2;
IF FUNC(C)=0THEN
BEGIN
X:=0C
EXIT;
END;
IF FUNC(A)*FUNC(C)<0 THEN B :=C ELSE A =,
IF ABS(B-A)=(2*EPS) THENN
BEGIN
X = (A+B)y2;
EXTIT;
END;
IF K <IT THEN
BEGIN
K :=K+1;
GOTO 1,
END
FELSE
BEGIN
FLAG :=1;
EXIT;
END;
END: { PROCEDURE }
BEGIN { MEIIN}
A=18;
B:=2.2;
EFPS:=0.00005;
IT:=50;
BISECT(A BEPSIT X K FLAG),
IF FLAG=0THEN
BE GIN
WERITELN( HckoMbI KopeHb = " X);
WERITELN{ KorrriecTeo HTep aipmii =" K,
FND
ELSE WRITELN{( 3amanHad ToaHocTe " EFS," HE JOCTITHYTA 3a " K.’
HTepaLrni’);

END. {MFEIN?

Puc. 4 Ilackanb-nporpaMMa yTOYHeHHs] KOPHSI MeTOA0M AUXOTOMMM



&4 Pascal ABC

dakn Mpaeka Bug Mporpatma Cepedc  MoMowe
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X o= A
EXIT;
END;
IF FUNC(A) *FUNC(C)<0 THEW E :=C ELSE & :=cC;
IF ABS(B-A)<(Z*EPS) THEH
BEGIH
X 1= (A+B)/SZ;
EXIT;
END;
IF ¥ < IT THEH
BEGIH
K =E+1;
GOTO 1;
EHD
ELSE
BEGIH
FLAG :=1;
EXIT;
END;
END; {  PROCEDURE }
BEGIH { METN}
A:=1.8;
B:=Z.2;
EpPg:=0.00005;
IT:=50;
BEISECT (A, B, EPS, IT, X, K, FLAG) ;
IF FL&= = 0 THEH

BEGIH
WRITELN (" MocroMel ERopeH:E = 7, X);
WEITELN ("KonuuecTEo MTepanui = ", K);
EHD
ELSE WRITELN('SanmanHaa TouHoSTE ',EP3, " HE JOCTHIHYTA =a ", K, MTepanmui’); ~
< >

HowroMiDi mopeHE = 2.085333671875
Ko/omecTED MTEpaIngd = 12

CTpoka: 49 CTonfeu: S0

Puc. 5 Pe3yabTaThl yrouHeHHsl KOPHsI MeTo10M quxoTromun B cpene Pascal ABC

BapuaHT anroputma MeToAa AMXOTOMHHU MOXET OBITh pealn30BaH B
cpene MatemaTuueckoro makera Mathcad (cm. puc. 6). JlocTouHCTBOM makeTa
SIBJISICTCS. BOBMOXKHOCTh TPaU4eCKOro OTACICHHSI KOPHEH U OIICHKA 3HAYCHHI
IIEPBOM U BTOPOM MPOU3BOIHBIX Ha UHTEPBAJIE U3OJISALINU.
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FPeweHWe HENWMHEAHOTO YPpaBHEHWA METOA4OM AMXOTOMMU B cpene naketa Mathcad
NepBEI 3Tan - rpadM4ecKoe OTABNEHME KOPHER @ Fiz = 2 - 3 sinf®) x=-1,-1+01.3

MHTepean wzonauguu kopHa [1.8; 2.2]

MNepean v eTOpan NpouzeodHee Fix) coxpadAmT sHak Ha [1.8, 2.2]

. x= 18,1801, 22
13+
6.4'-’/
4 151 Mpouegypa BISECT
—Fx 4t
dx 33T
— T
T s I S S O R S S BISECTIF.ab,=) = |k«0
18 134 188 192 196 2 204 208 212 216 22 while (b - &) = 22
AT * e a+ b
6.66F
5524
18T Fa & F(4)
: Adat
d_gF.:x) 5374 Fh « Frk)
& 2567 Fc « F(Q)
14z be ¢ if FaFc<0
0,74+ =
£ 154 138 152 196 2 204 208 212 216 22 2 ¢ otherwise
x ke—k+1
BTopoli 8Tan - yTOMHEHWE METOAOM AMEOTOMAM | Ee ﬁ; b
YTOYHIMM KOPEHE NP CREfyHIWIME MCAXOAHBE 4aHHBIK |
A=18 B=212 EP3 = 000005 tes — [i]
2085888671575 - 3HEYEHME KOPHA res
BISECT(F. & B.EF) = ( 12 ] - MMCND MTERALMA

4

3Havenne dyHkwn F(E) . FZO85883671875) = —304625629060142 = 107

Puc. 6 Pe3yabTaThl pemenus B cpene makera Mathcad
PaGouee 3ananue

3apanme 1. I'padmyecku otnmenuth Bce kopHH ypaBHeHHs F(X)= 0 u
METOJOM JMXOTOMHH YTOYHHUTH MEHBIIUA MOJOXHUTEIbHBIA KOPEHb C
tounoctsio € =10, Cpeny peammsannu (Pascal ABC mwin Mathcad) Bei6pats 1o
yKa3aHuto npenoaasateins. Onpeaeants He00X0AUMOE YUCIIO UTePAIIUH.
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Ne BapuanTa F(x)=0 Ne BapuanTa F(x)=0
1. e’ —x*-x=0 9. 0.25x +e* -2=0
1 2
2. X_§:§EEﬂ§5:O 10. amcmi+i2—x+01=0
3. arccos x—v1-0.3x* =0 11. 3x—4Ih x-5=0
4. V1-0.4x? —arcsin x=0 12. e*-e*-2=0
5. 3x-14+e* -e* =0 13. JI-x—tgx=0
6. J2x2 412 _cosx—1=0 14. 1-x+sin x—In(1+x) =0
7. CO{EJ—ZSM(EJ+E=O 15. x°—e*-02=0
X x) x
8. 0.1x* —xIn x+0.3=0 16. 22X +x2-2=0

3aganme 2. Bomumcauts ¢ tounoctsio € =10  koaddurment
THUAPABIMYECKOTO COMPOTUBIICHUS A TIPH TECUCHHUH JKUIKOCTH B TPYOOTPOBOC
C OTHOCHUTEIHLHOM IIEPOXOBATOCTHIO BHYTPEHHEW CTCHKH &l NI 3aJaHHOTO
yucna PeitHonbaca Re.

YHuBepcaabHbI 3aKOH COMPOTUBJICHUS ISl Pa3BUTOIO TYpPOYJIEHTHOTO

, 1 11.2-Re-\J2
TECYCHUS UMEET BU: ﬁ =0.8841In 2J§+ 03L.LRe. «/I -2.018.
Ne BapuanTa [ITepoxoBarocTh gl Yucno Petinonsaca Re

L. 2-10" 2.5-10°
2. 3.10* 10
3. 4.10" 5.10°
4. 5.10™ 10°
> 6-10* 5.10°
6. 7.10™ 10*
I 2-10" 2.5-10°
8. 3-10* 5.10°
9. 4.10" 5.10°
10. 5.10° 2.5-10°
11. 6-10" 10°
12. 7-10° 10°
13. 2.10™* 5.10*
14. 3-10" 5-10°
15. 4.10 10*
16. 5.10™ 2.5-10"
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ITopsaIoK BBHINOJHEHUSI KOHTPOJIBHOU PadOThI

1. I'paduuecku OTAETUTH NEHCTBUTENBHBIE KOPHU 33JJaHHBIX YPAaBHEHUN B
cpene DT MS Excel nimm makera Mathcad.

2. BbuucauTh ¢ 3aaHHON TOYHOCTBHIO KOPHU MPUBEICHHBIX ypaBHEHUUN
METOJIOM JIEJIEHHsI OTpEe3Ka MomoiaM B cpeze nporpammupoBanus Pascal ABC u
naketa Mathcad.

3. Opopmuts otuet B penakrope Word.
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