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C++BUILDER IPOIr'PAMHO-IEMOHCTPAIINHUN KOMILIEKC JJIS1 JOCJIIUKEHHS
PIBHAHD 3 TAPAMETPAMU METOAOM NNEPETUHIB NIPAMUMMU JITHISIMUA

Iex I1. A., Kooyk P. ®. C++Builder nporpamuo-aeMoHcTpamiitHuii KOMIUIEKC 151 TOCTITKEHHsT TOCTiIKEeHHS
PiBHfIHB 3 MapaMeTpaMH MeTOJOM MepeTHHY MPAMHMHM JiHisIMH. B CTaTTi 3amporoHOBaHO MPOrPaMHO-JEMOHCTpPAIiTHIHA
KOMIUTEKC 3acobamu  cepemouina C++Builder mas mocmimpkeHHs piBHSHB 3 MapamMeTpaMH METOIOM TIEPETHHIB IMPSIMHUMU
niHisimu. HaBeneHi Takox pe3yabTaTH po3B’SI3yBaHHS KiTbKOX PIBHSHB.

Kuarouosi cioBa: C++Builder mpoekr, MeTox mepeTHHIB, IEPETHH TOPU3OHTATBHAMH JIHiSIMH, IEPETHH 0iCEKTOPHUMHI
JiHisIMY, TpaadidHe po3B’A3yBaHHS PiBHSIHB.

IMex I. A, Ko6yk P. ®., C++Builder mporpamHo-1eMOHCTPAUMOHHBIH KOMILIEKC ISl HMCCIeI0BAHHS
ypaBHEHHHl ¢ m[apaMeTpaMH METOAOM CeYeHHil MNPAMBIMM JHHHSAMH. B craTthe MPEMIOKEHO  MPOrpaMMHO-
JIEMOHCTPAIMOHHBIN KoMIUTeKe cpenctBamu C++Builder mmst mccnemoBanust ypaBHEHHI C MapamMeTpaMH METOIOM CEUYCHHMi
TPSIMBIME THHASIMA. [[pUBeICHbI TAKXKe PE3YIBTATHI PE3YIbTATH PEIICHUS HECKOIBKUX YPaBHEHHIA.

KmwoueBbie ciaoBa: C++Builder mpoekr, Mero ceuenwif, ceueHHe TOPH3OHTAIbHBIMH JIMHHSMH,  CEUCHHE
OHMCEKTOPHBIMH JIMHHUSAMH, TpadHIecKoe pPelIeHne ypaBHEHHUH.

Pekh Petro, Kobuk Roman. Software C++ Builder software=demonstration complex to study equations with
parameters by the cross-section method. In the article the software-demonstration complex developed in C ++ Builder
environment is offered for research of equations with parameters by straight lines crosss-sections method. The results of solving
several equations are also given.

Keywords: C ++ Builder project, the intersections method, the intersection of horizontal lines method, the cross section
of the bisector lines method, the graafic solution of the equations.

IocranoBka 3amaui. AnreOpaiuHi Ta TpaHCUEHACHTHI PIBHSHHSA 3 MapaMeTpaMH JOCUTb
MOIIMPEHI B HAYKOBIA Ta TEXHIYHIA 00NacTsIX. 3AeOLTBIIOTO 3 JOMOMOrOK MapaMeTpiB BPaXxOBYHOTh
0c00IMBOCTI (hOpMH KOHCTPYKLIHM, MIIHICTh MaTepialliB i TOMy NoAiOHI pedi, B TOi 4ac, K 3 JOIMOMOT0I0
3MIHHMX Ta (YHKLIH ONMCYIOTH MPOLIECH, IO MOCTIIKYIOTbCA. MOXKHA TaKOXX CTBEpIDKYBATH, IO Ha
TeMmepilHii yac HeMae €IUHOI METOJHKH, SIK IOCTIIKYBAaTH PIBHSHHA 3 MapaMmeTpamu. SIK mpaBmiIo,
PO3B’SI3yBaHHA PIBHSHHS 3 apaMeTpaMu — 1€ KOXKHOTO pa3y OpHTiHaJbHE OCITIHKEHHS, KOXKHE 3 SIKUX
noTpedye TaKOro > OPUTIHAIBHOTO WiAXOoAy. 3yNMUHUMOCS, OJHAK, HAa [ESIKUX CIUJIBHHX pHUcax
JOCHIKEHb PIBHAHD 3 apaMmeTpamu. Po3B’A3yroun piBHAHHS 3 TapaMeTpaMu, HEOOXiJHO:

— JOCITIDKYBaTH 00J7acTh JONYCTHMMHUX 3HaueHb sk HeBimomoro D(f), tax i mapamerpa D(a)
PIBHSIHHS,

— JOCIIDKYBaTh 00nacTh 3MiHM 3HaueHb QyHkuii f(X) 1 mapamerpa a@, BpaxoBYBaTH BCi MOXIIMBI
O0OMEXEHHS IUX 3HAYCHD;

— 3a0e3nevuyBaTH PIBHOCHIBHICTE MOXKIIMBHX IIEPETBOPCHD PIBHSIHHS,

— BpPaxoBYBaTH YMOBU MOHOTOHHOCTI 3MiHHM 3Ha4eHb (QPYHKIIIH, 10 BXOASATH 10 CKJIaly PiBHSHHS.

PosrnsHemo KinbKa THUMOBHMX 3a1a4, y SKUX IOTpiOHO po3p’sizaTtu  anredpaiuHe abo
TPaHCLEHJCHTHE DIBHSHHS 3 MapaMerpoM, i MOKaXeMo, SK 3a3HaueHi BHIIEC MiAXOAU MOXYTb OyTH
BUKOPHUCTaHI Y KO)KHOMY 3 HHX.

3apauya 1. 3naiiTi BCi 3HAUEHHA TapaMeTpa a, MPU KOXKHOMY 3 SIKUX PIBHSIHHS

sin(x + 4a) +sin((x>— 6x—Ta)/2)=4x—x*—a
HE Ma€ JIIHCHUX PO3B’SI3KiB.

Sximo nozHauntn y = (22 — 6x — 7a) /2, To piBHAHHA NpHiiMe TAKMIA BUTIAL:

sin(x +4a) +siny =4x— 2y +6x+7a) — a
AGox:: 2y +siny = (—x —4a) + sin{—x — 4a).
Jaini BBOOMMO Yy po3risia (yHKIIiFO f(t} = 2t + sint, sxa € MOHOTOHHO 3POCTAIOYOI0 Ha BCii

YHCIIOBIM OCi, IO J03BOJSE 3HAWTH PO3B’S30K JTAHOTO PIBHSIHHS, 3alMCABINM LI PIBHAHHS y BUTIISII
fl3) = f(—x— 4a). 3sigcu: y = —x —4a. OTxe, TyT MH BHKOPHCTaIM JoNOMiXHY ¢dyHkmiro f(t) i
¢akT il MOHOTOHHOT'O 3pOCTAaHHS Ha BCil YHCIIOBIH OCi.

3amaua 2. 3HaliTu Bci 3HaYeHHs mapaMerpa K, Ipu KOKHOMY 3 SKHX PiBHAHHS
(1+ (2 — k)sint)/(cost— sint) = 2k
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Mae xoua O OIMH PO3B’SA30K Ha IHTEpBaIi (0; m/2).

OueBuaHOW € 3aMiHa X = €05Ef; ¥ = Sind i Q0oCHiHKEHHS IOTO PIBHSIHHS Yepe3 HOBOBBEICHI
3MiHHI.

3amaua 3. JocniauTy po3B’s3KK PIBHSIHHS 3aJI€KHO Bil 3Ha4Y€Hb MapaMerpa d:

(a—3)x*-2(3a—4)x+7a—6=0

Tyt Bapro 3HaiTh quckpuMinanT D, i3 ymoBu I = 0 BuzHaunTH iHTEpBaN 3MiHM TapaMerpa a, 3a
SKOTO PIBHSHHA Ma€ AiHCHI KOpeHi.

3anmadi Ha JOCHiIKEHHS PIBHAHB 3 MapaMeTpaMH MOYKHA YMOBHO MOIUIMTH Ha AB1 TPYIIN:

— 3aj1adi, y AKHX MOTPiOHO 3HANTH KiNBKICTH PO3B’SI3KIiB 3aJISKHO Bil 3HAUYEHb Mapamerpa, adbo
JIOBECTH, IO I1i pO3B’S3KU HE ICHYIOTH;
— 3a1adi, y sIKMX MOTPiOHO 3HANTH PO3B’SA3KH PIBHSIHHS 3aJI€KHO BiJ 3HAUCHb NTapaMeTpa.

Bci naBeneHi Bumie MiAXOAM 1O PO3B’SI3yBaHHA PIBHSAHb 3 MapaMeTpaMu € TpaIuliiHUMH,
OpoCTile Kaxy4d, aHamiThyHuMmu [1]. Hama mera — mpHIIBHAMMTH TpoOIEC PO3B’SI3KY PIBHSAHB 3a
PaxyHOK BHKOPHUCTaHHS KOMII IOTEPHHUX TexHoJorii. BiH 0a3zyeTscst Ha Tomy, 0 OyIb-fKe PiBHSIHHS
MoxHa mofatu y Burisai f(x) = 0. Tomy po3s’s30K piBHSHHA MOXHA 3BECTH 10 T0OYIOBH rpadika

dynxuii F(x) Ha meBHOMY nianma3oHi 3MiHM 3HAUEHH ApPTyMEHTY 3a BUOPAHHX 3HAYEHb TAPAMETPIB, IO

BXOAATH A0 CKJIaAy PIBHAHHS, 1 BU3HAUCHHS TOYOK nepeTwHy rpadika ¢ynkuii 3 Biccio abcuuc. Tomy,
MOEAHYIOUH AaHANITHYHI JOCIIPKEHHS 3 MapalelbHOI0 MOOYJOBOIO 3a JOMOMOrOI0 Hporpamu rpadika
JocnimKyBaHoi QyHKLIiT, MOkHa HabaraTo mWBUALIE 1 eeKTUBHILIE PO3B’A3aTH PIBHSIHHA 3 TAPAMETPOM.
Meroro Hamoro AOCTiUKEHHs € po3pobieHHs 3acobamu C++Builder cepenoBuiia nporpamMHo —
JIEMOHCTPAIIHOT0 KOMIUIEKCY IS PO3B’sA3yBaHHA PiBHAHL 3 mapamerpamu tumy fix) = @(x,a)
METO/IOM TEPETUHIB MPSIMUMH JIIHISIMA LUIIXOM BUKOPHCTAHHS CyYacHHMX iH(POPMALIHUX TEXHOJOTIH.
Bubpanmii 11 JOCHipKeHb THUII PIBHAHb 3 MapaMeTpaMM Bifpi3HSAETHCS THM, L0 B JiBi yacThHI
piBHSHHA 3HAX0MMThCs GyHKUis f(x), o He MicTHTL MapaMeTpiB, a B Tpaiii yacTuri — Gynkuis @x, a)
3 mapameTtpoM a. J{o Toro Xk, SIK e BUTIKa€e 3 Ha3BU CTATTi, 1 QYHKLIA Ma€e CBOIM TpadikoM CiMeicTBO
npsamux niniit. Touku nepetuny rpadixa dynxuii f(x) 3i ciMeiicTBOM mpaMuX niHiif, AKi OMHCYIOThCA

dyukuicto F{x), € mykaHUMM PO3B’I3KAMU PIBHSHHSL.

Bapro 3azHaumty, mo mnpoOnema po3B’sI3yBaHHS 3adad 3 IapaMeTpaMH IpHUBEpTaia yBary
0araTboX JOCTIAHWKIB, OJHAK 3aJy4yeHHS JUIS BHpILICHHS Wi€l mpobieMHu HOBITHIX iH(oOpMamiiHUX
TEXHOJIOT1H po3moyanocs MOpiBHAHO HeAaBHO. Ha Hamry AymKy, MPONOHOBAaHWM HaM MiAXia MOXKe OyTH
PEKOMEHIOBaHUHN SIK A7l OUThII e(EeKTUBHOTO PO3B’A3yBaHHS 3a3HAYCHOTO KJacy piBHSIHB, TaK 1 AJs
noTped HaBYaJIBLHOTO MPOLIECY.

OcHoBHa yacTuHa. [Inanom nepeadayanocs MpoBeaeHHS JOCIiIKEHb Y TPU eTaIlu:
— BHOIp METOJy PO3B’3yBaHHS PIBHSIHHS,
— PO3pOOIIEHHST POrPaMHOro KOMILIEKCy 3acobamu cepenosuina C++Builder mis po3s’si3yBaHHs
PIBHSHB 3 TapaMeTpamy,
— nepeBipka afeKBaTHOCTI OTPUMAaHOI MOJeNi WIUISIXOM MOPIBHSHHA PO3B’SI3KIB 3 THMH, IO
OTpHMaHi aHaJITUYHO.

Metoa nepeTuHiB po3B’si3yBaHHsl PIBHAHD 3 apaMeTpaMH.

Hepemun ¢ynxuii y = f(x) cimeiicmeom zopusonmanvnux npamux ninii ¢(x,a) = a.

JI71st KOXKHOTO AIMCHOr0 3HAUCHHS MapameTpa & po3B’si3aTi piBHAHHSA [1]:

(x+1)-|x—1]=a

asl

cf
A K Df a=1 %
Y~ I\ 0cast
TN o B _
A, P/ F a<0 g, x
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Puc.1 — Metox nepeTnHiB TOPU30HTATBHAMH JIHIIMH

V nanomy Bumazxy: flx) =vs={x+1)-|x—1]i@lx,a) =y, = a

Buxonsun 3 o3HaueHHs1 aOCONIOTHOT BEIMYMHH, PYHKIIO ¥9 MOXKHA TIOAATH Y BUTJISIL:
x2—1, AKmo x = 1,

Y1 =
1—x2, AKImo x < 1.

I'padikom ¢yHKmii ¥y € mapabona, sika Ha mMpoMibkky X = 1 BiTkamu HampaBieHa Bropy i 3
BepimHO0O B Toulli (0; -1), a Ha mpoMixkKy X =< 1 BiTKamMH HampaBlieHa BHU3 i 3 BepimuHoto B Touii (0;
1).

OyHKIiA ¥z = @ BU3HAYa€ CIMEHCTBO TOPU30HTAIBHUX MPSIMUX JiHIH, MapajelbHuX oci abcIc.

3ane;KHO BiJ 3HAUCHHA MapaMerpa a, 3aJjaHe B yMOBI PpIBHSHHS MOXE MaTd OIWH, Ba a00 TpH
po3B’si3ku. L1 po3B’s3KHM BigoOpakaloThCsl HA MAlIOHKY Yy BHIVIAAI TOYOK IMepeTuHy rpadikiB GpyHKIiH
flx) =y, =(x+1)-|x— 1 1a @(x,a) =y, = a.

3arayioM 3a7iaHe B yMOBi PIiBHSIHHS PIBHOCHJIbHE CYKYITHOCT1 JBOX PiBHSHB.

{xz— 1=a, AKmo x = 1,

1-—x%2=aqg, AKmo x < 1.

Skmo @ = 0 (upsima Az Bs), To 3a1aHO0My PiBHAHHIO 3a10BUTbHSE TUIGKH ONMH (MEHIINIA) KOPiHb
JPyroro piBHSHHS CYKYITHOCTi, TOOTO X3 = —V1—a (touka P).

Sxkmo a =0 (upama A4B,4), To 3amaHOMy pPIBHAHHIO 3aJ0BUIbHAE 1BA KOpEHI BiANOBiTHOIO
KBaJIPaTHOTO DIBHSHHSA CIUILHUH KOpiHb 000X PpiBHAHB cykymHocti 3 = 1 (TouxaF), i xopiub
ApYyroro piBHsHHS cyKymHOcTi X3 = —1 (Touxa E).

Skmo 0<a<0 (npama AzB3), To 3amaHOMy pIBHSHHIO 3aJOBUILHSIOT TPH KOpEHI
BIJMIOBiAHOTO KBAaApaTHOTO PiBHSHHS. OUTBIIMI KOPiHb MEPLIOTrO PiBHSHHS CYyKYHMHOCTI Xg = Va+1
(rouka N) i 0GuBa KOpeHi APYroro piBHsHHS cykymHocti X3 = —V1—@a (rouka L) 1a x3 =+1—a

(Touka M).
Slkmo @ =1 (npsma A; B3), To 3anaHOMy PIBHSHHIO 3aJ0BUILHSIOTH JBAa KOPEHI BiIMOBiTHOINO

KBAJPAaTHOTO PIBHSHHSI: OUIBIINI KOPiHb MEPIIOro PiBHAHHS CyKyMHOCTI X3 =+/2 (Touka D) i kopiub
Apyroro piBHsHHS cyKynHocTi Xz = 0 (Touka K).

Slkmo @ = 1 (npsma A3 By), To 3a1anoMy pIBHAHHIO 3a10BUIbHSE TUIbKKM OfMH (OiIbIIKIT) KOPiHb
MEPIIOro PIBHSHHS CYKYITHOCTi, TOOTO X4 = Va+1 (touka C).

Hepemun ¢ynxyii ¥ = flx) cimeiicmeom npamux niniii - 6icekmpuc @(x,a) = a.

JIJ1s1 KOXKHOTO JICHOTO 3HAYEHHS MapaMerpa a po3B’sA3aTH piBHIHHS [1]:
lx—1|+|x+1] =x—a.
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Puc.2 — Metox neperuHiB miHiIMH-0iceKTprCaMu

V nanomy Bumaaky: flx) =y, =lx—1|+|x+1ligxa)l =y, =x—a.

Buxonsguu 3 03Ha4eHHS a0COIOTHOT BETUYHUHH, (DYHKIIIIO ¥4 MOXKHA TIOJATH Y BHTJISIIL

—2x, AKmo x < —1;
vy =1 2, akmo—1=<x=1;
2x, Axme x = 1;

OyHKIIA ¥z = X — @ BU3HA4Ya€ CIMEWCTBO MpPSMUX JIiHIM, MapajelbHUX NpsAMIA ¥ = x  sKa €

0iCEeKTPUCOIO TIEPILIOrO Ta TPETHOr0 KOOPJAMHATHHUX KYTiB — 3BIICH 1 HA3Ba METOMY.
3arasioM 3a7iaHe B yMOBi PiBHSIHHS PIBHOCHJIBHE CYKYITHOCT1 TaKUX PIBHSHB!

2x=a —x, AKIO x =5 —1;
2=x—a, axup -1 =x<1;
Zx =x—q, AKme x = 1.

Slkmio @& > —1 (npsama A4 B4), To 3a1aHe piBHAHHS HE MA€ PO3B’A3KIB.

ko a = —1 (npsama A, B,), T0 3a1aH0My PIBHSIHHIO 3aI0BLUIBHAE TUILKM OJUH CIIBLHUM KOPiHb
APYTOro i TpEeThoro piBHAHB CYKyMmHOCTI, T0OTO X3 = 1 (Touka C).

Slkmo —3 < a < —1 (upsama A3B3), To 3amaHOMy PIBHAHHIO 33/0BUIBHAIOTH JBa KOPEHi: OIUH

KOPiHb JPYroro piBHAHS CyKymHOCTi, ToOTO X3 =2 +a (touka D), i KOpiHb TPeTHOro pPiBHIHHS

CYKYMHOCTI, T00TO X3 = —@ (Touka E).
ko a = —3 (upsma A4 By), To 3a1aHOMy PiBHSAHHIO 3a0BUILHSIOTH [IBa KOPEHi: OIMH KOPiHb €
CHUTBHUM JUIsl IPYroro Ta TPEThOro PIBHSHHS CyKymHOCTi, ToOTO X3 = —1 (rouka K), i xopiHb

TPETHOTO PIiBHSIHS CYKYITHOCTi, TOOTO X3 = 3 (Touka L).

Slkmo @ << —3 (npsima Ag B), To 3a1anoMy PiBHSHHIO 3310BUILHAIOTH JBa KOPEHi: OJHMH KODIiHb 3
MEPIIIOro PIBHSIHHS CYKYITHOCTI, TOOTO &3 = @3 (Touka M), i KOpiHb 3 TPETHOrO PIBHAHHS CYKYITHOCTI,
T00TO X3 = —@ (Touka N).

Po3pobaennsn npozpamno-0eMoHCmMpPayiiino20 KOMHJIEKCY.

OCHOBOIO TIPOrpaMHOI0 KOMIUIEKCY € peainizoBaHa y cepenoBuini C++Builder mporpamumii
MPOAYKT, IO CKIAJAETHCS 3 ceMH (OpPM, OAHA 3 SIKUX € TOJOBHOIO 1 BUKOHYE POJb TOJOBHOT'O MEHIO
(puc. 4). Sk OGaunMo 3 BUIJSIIY TOJNOBHOI (popmH, Ha HId PO3MINICHO psA KOMAHIHHX KHOIOK,
MpHU3HAYEHHS KOXKHOI 3 SIKMX — Peati3yBaTH Ty UM IHIIY 3a/1a4y MPOEKTY, TOOTO — pO3B’A3aTH T€ UM iHIIE
piBHsaHHS. CaM ke pO3B’I30K 3a0e3MedyeThesl po3pobIeHnM HaMH IporpaMHUM KogoMm. Ha puc. 4 Ta
puc. 5 nokazano ¢opmH, siKi 3a0e3neuyioTh BUKIA] TEOPETUUHOIO MaTepialy Ta peanizalilo METOIIB.
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3 Forml C++Builder nporpamic - geMoHCTRALIAHWA KOMIUTEKC ANA ACCTIZHEHHR PIB... [=] @

MHeperin ciMeicTBOM ropH20HTaABHNX JTIHIH

Peanizallisa MeTonqy neperiiy ciMeifcTBOM FopH3OHTaTbHHX JITHIF

Hleperin ciMeiicTBoM JIiHIH - GicekTpHc

Peanizallia MeToqy NeperTHHy ciMeHcTBOM JIiHi - OIceKTpHC

Hleperin ciMesicTBoM aMaHHX JITHIF

Peanizalia Meroqy Neperury ciMeHcTBoM AaMatiux /it

Puc. 3 —T'onoBna opma mpoekty

E Form2 MepetuH ciMefcTEOM ropUsOHTaABHMX AiHiA, Teapia, l =B é}

Tunn3agad [Mocranoeka sagaui Kpoxl Kpok2 Kpok3 Kpokd Kpok5 Kpok6 o ronoeHore meio

Tlepernr dymrnil y = f(x) cimeficTEOM ropH30HTAILHEX NPSMAX TiHiil

¢(x,a)=a.

JI14 KOAHOTO JifiCHOTO 3HAUESHHA NapaMeTpa a PO3E’ 43aTH PIBHAHHT

(x+1)-|x—1|=a

as!

c/
A K DF a=1 b
Ay L/\M A./ p<ael  *
A E/ \/ a=0
A, P/ F a<0 8 X

A f Bs

V masomy BEmanky: f(x) =y, = (x+ 1) x — 1] ipx,a) =y, = a.

[

Puc. 4 - d)opMa IMMPOCKTY 3 TCOPCTUIHUMU BUKIIAAKAMHA
ra Form3 Mepetix ciM;'qcr;&;:TDpummaﬂbHMx fitifi, Pospaxyrin. ey E— == S

Po3g'Azat pisHAHHA  QunctuTi Tabnuu o ronogHOro MeHK

Bubparti:

@) a<0

Cra=0 Po3B'A30K PiIBHAHHA ( X+1 ) "I x-11=a.

) 0<act (y1=( x+1) "1 x-1 |- yepBOHUR, y2= a — 3eneHUn, y=y1-y2 - cuHin)
a=1 !

Puc. 5 — ®opma npoekty 3 pealizaiiero MeTory
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Pesynbratn  po3B’si3yBaHHA ~ piBHSIHHS (x+1)-|x— 1| = ameromom  meperunin
rOPU30HTATLHUMU JiHisiMu (puc. 6 - puc. 10).

Mapamerp a<0: a= -3

Po3B'A30K PIBHAHHA ( X+1 ) " I x-11=a.
(y1=(x+1) "I x-

LB B B B L L L L B L B AR R trrrtrrrer trert trert trrr
-50-46-42-38-34-30-2622-18-14-10-06-0,2020,508111,41,72,02326293,23,5384,14447

x1=-(1-a)™1/2))= -2
Puc. 6 — Po3B’s130k piBHSIHHS (x+1)-|x— 1| = @, axmo a << 0.

lapamerp a=0: a= 0

Pos3g'asok piBHAHHA ( x+1) “ I x-1 1= a.
(y1=(x+1) "1 x-11 - yepBOHUIA, Y2= a — 3eneHNA, y=y1-y2 - CUHIN)

50-46-42-38-34-30-26-22-18-14-1,0-06-0,2 02050,81,11,41,720232,6293,23,53,84,14447
x1= -1
x2= 1

Puc. 7 — Po3B’130K piBHAHHS (x+1)-|x— 1| = @ akmoa= 0.

Mapamerp O0<a<0: a= 05

Po3B'A30K piBHAHHA ( Xx+1 ) "I x-11=a.
(y1=(x#1)* 1 x-1| - yepBOHNA, y2= a — 3eneHnin, y=y1-y2 - cHHIRA)

: .L
25 Mt — — -
50-46-42 -38-34-30-26-22-18-1,4-1,0-06-02 02050,81,11,4172,02,32,62,9323,53,34,14,44,

x1=((1+a)~(1/2))= 1 x2=(-(1-a)"~(1/2))=
x2=((1-a)"(1/2))= -g70

Puc. 8 — Po3B’s130k piBHSIHHS (x+1)-|lx— 1| =a,axmo 0 < a < 1.
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Mapamerp a=1: a= 1

Po3B'AsoK piBHAHHA ( x+1 ) "I x-11=a.
(y1=(x#1 )" 1 x-11 - yepBOHMHK, y2= a — 3enNeHN, y=y1-y2 - CHHIR)

'
'
-
'
'
'
&
'
==
' '
+ -
' '
' '
' '
. -
' '
' '
+ -
' '
' '
y T

50-46-42-38-34-30-26-22-18-14-10-06-02 0,2050,81,11,4172,02326293,2353,8414,447
x1= o

— P A —
x2=27(1/2)= 1,414

Puc. 9 — Po3B’s130k piBHSIHHS (x+1)-|Jx— 1] =a axmoa= 1.
MHapamerp a>1: a= 3
PosB'Aa30K piBHAHHA ( X+1 ) " I x-1 1= a.

(y1=(x+1) "1 x-1 | - yepBOHMA, ¥2= a — 3eneHUA, y=y1-y2 - cuHINA)

504542 38-3430262218-1,4-10-06-020205081,11,41,72,02,326293,23,53,84,14447

XxI1= 2

Puc.10 — Po3B’5130K piBHSHHS (x+1)-|x— 1| = a, axmwoa > 1.

117

PesynbTatn  posp’sisyBanns  piBHsimas  |[x— 1|+ |x + 1| = x — a meromom meperunis

6icexTopHuMH JiHisvMu (puc. 11 - puc. 15).

Mapamerp a<-3: a=-5

Po3B'A30K piBHAHHA | X-1 1 + 1 x+1 | =x-a.
(y1=1x-11+1x+11 - yepBOHWUI, Y2=X- a — 3eNeHN, y=y1-y2 - CUHIi1)

:
80 -T4 67 61-54 48 4235 -29-22-16-1,0-030206111621263035404550545964637,47,3

x1=a/3= -1,66

x1=-a= 5

Puc. 11 — Po3p’si30k piBnsinns |[x — 1|+ |[x + 1| = x—a , axmoa < —3.
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MNapamerp a=-3: a=-3

PosB'asok piBHAHHA | x-1 | + 1 x+1 | =x-a.
(y1=1x-11+1x+11| - yepBOHMIA, Y2=X- a — 3eNeHU, y=y1-y2 - cuHii)

80 T4 BT 6154 48 42 35 29 22 16 10-0302061,11621263035404550545964697,478

x1= -1
XZ2= 3
Puc. 12 — Po3B’si30k piasung |x — 1|+ [x + 1| = x — a , axmo a = —3.

lMapamerp -3<a<-1: a--2

Po3B'A30K piBHAHHA | x-1 | + | x+1 | =x-a.
(y1=1x-11+1x+1 | - yepBOHUK, Yy2=X- a — 3eneHni, y=y1-y2 - cuHin)

T ' T ' '
' ' T ' '
' ' o ' '
- R ik s e v B
t t trrrt t t

807467 6,1 54 48 42 35 20 22 16-10-0302061116212630354045505459646974738
xI=2+a= 0
x2=-a= 2

Puc.13 — Po3p’s30k piBusians [x — 1|+ [x +1| =x—a ,axkmo—3 < a < —1.

llapamerp a=-1: a= -1

Po3B'a30K piBHAHHA | X-1 | + 1 x+1 | =x-a.
(y1=1x-11+1 x+1| - yepBOHWN, y2=X- a — 3eNeHN, y=y1-y2 - cuHin)

20 E—
L

15 J oA g4

-t T

T
'

'

a

'

'

'

'
-1
'

'

'

|

h

T
'
'

a
'
'
'
'

4
T
'
'
"
'
'

il
I
'
'
'

a

T T U U U U U U U t RanmLERS)
80-74 87 51-54-48-42-3529-22-16-10-0302061116212630354045505459648609747,

x1= 1

Puc.14 — Po3p’sa30k pieusans [x — 1|+ [x + 1| = x—a,Aaxkmo a = —1
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MHapamerp a>-1: a= 2

Posg'aszok piBHAHHA | X-1 | +1 x+1 | =x-a.
(y1=1x-11+1x#1 |- yepBOHUA, y2=X- a — 3eneHUR, y=y1-y2 - cuHii)

T T —
R R e B B EE L EEE R EEE EEE EE L EED e
T
[
o

T

EEEE D
'
'
'

T
R
'
h
'

=
'
-
'
'

"
o
=23
' il
' T '
soofo=o +
' ' il
' "
' ' o ' '
Soooo e EEET .- A ol -
' ' ' o ' '
' ' ' " ' '
T T T T T T T T T T Ry T

B0 -7457-51-54-48-82-35-29-22-16-1,0-030206111621263035404550545964637,47,8

PozB'a3xiB HeMac.
Puc.15 — Po3p’a30k piBusana|x — 1| + [x + 1| = x —a, axmo a > —1.

Bucnosxku.

1. B pobori pospobiaeno C++Builder mporpamHO-1eMOHCTpalliifHU KOMIUIEKC, Y SKOMY
Cy4acHUMH MPOTPaMHHUMH 3ac00aMU PO3B’SA3YETbCS aKTyallbHA 3ajJada JOCTIDKEHHS pIBHSIHb 3
nmapamMerpaMd METOAOM NEpeTHHIB MNPSMUMH JiHISIMA 3 3aly4eHHSIM pO3poOJIeHOro aBTOpaMH
MpOrpaMHO-AEMOHCTpaliifHoro kKomriekcy. Llg 3amaua monsrae y BH3HAUEHHI KOpEHIB piBHSHHS 3a
PI3HUX MOKJIMBHX 3HaueHb apameTpiB. HaBeneHi okpeMi pe3ynbTaTH TaKoro TOCTiIKEeHHS.

2. PozpoGnennii C++Builder mporpamHo-aeMoHCTpaliiHIi KOMIUIEKC MOKE OyTH BUKOPUCTAHUIA
SK B HAaBYAJILHOMY IIPOIeCi NMPU BUKJIAJAHHI BiMOBIMHOI TE€MH, TaK i 3 METOK OUIBII MIBUIKOTO i
eekTHBHOrO PO3B’A3yBaHHS PIBHSIHD 3 MapaMeTPaMHU, SIKi TPaAULIITHO BUKIUKAIOTh MEBHI TPYIHOLIL.
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