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[0 NUTAHHA PO3B’A3YBAHHA PIBHAHD, LLLO MICTATb LWINY TA APOBOBY YACTUHU YUC/IA, TPAGIYHMM CMTOCOBOM

AHOTAUIA

Po3271aHyMo 0cobaugocmi 3acmocy8aHHaA 2pagiyHo2o memoody 00 po38°A3Y8aHHA PIBHAHL 3 U100 Ma OPob608OI YACMUHAMU YUCAA, W0
00380/14€ NOAINWUMU PO3YyMIHHA 2paghiyHo20 Mamepiasny 83az2asi, Po3yMiHHA 830EMO38°A3Ki8 pi3HUX p0o30inie Mamemamuxku ma
nidzomysamucsa 00 MamMemMamuyHUX 3Ma2aHb.

PopmyntosaHHA npobaemu. [pagiyHomy crnocoby po38’a3y8aHHsA PiBHAHb MA ix cucmem y WKiAbHOMY Kypci MamemMamuKu npudinaemecsa
Mas10 y8aau, Hagimo fnpu susYeHHi Ha noaaubaeHomy pieHi. binbwicms eyumesnie omuHaromes yeli crnocib po3e’asysaHs Hagime
npu pobomi i3 CUABHUMU Yy4YHAMU ma 3 mamepianom, 0e 3aCmOCy8aHHA 2pagiyHo20 crnocoby € npupodHim. Takumu e,
HanNpuUKAaod, PiBHAHHA, W0 Micmame uiny ma 0pobos8y 4acmuHU Yucnada, AKi NocmiliHo MPOMoHYMbCA HA MamemMamu4yHux
3MA2aHHAX Pi3HUX pigHi8. TpyOHOW,, Uj0 BUHUKAOMb MPU 30CMOCYB8AHHI 2pahiyHO20 criocoby 00 po38’A3y8aHHA PIBHAHb 3 Uif00
ma 0pob0oeor YACMUHAMU YUCAA, BUKAUKAHI CMeyudikor 303Ha4YeHux Yucaosux @yHKyili ma noe’sa3aHo20 3 Humu
mMamemamuyHo20 anapamy 3 00Ho20 6OKy, a 3 iHWO020 — HEBMIHHAM y4Hie/ cmydeHmig epagiyHo iHmepnpemysamu cymo
aneebpaiyHuli mamepian i pobumu 3eopomHuli nepexio.

Mamepianu i memodu. 3azanbHo anzebpaiyHi Memoou 3 BUKOPUCMAHHAM OCHOBHUX hakmie meopii Yuces, meopii enemeHmapHuUx ma
cneyianeHux yHKUil, aHania Has4anbHO-memoou4Hoi i mamemamuyHoi animepamypu w000 po38’A3y8aHHA 2pagiyHUM
crnocobom pieHaAHb, AKI Micmame yiny ma 0pobo8y YacmuHU 4YUCsa, AHAsi3 Ma y3a2aabHEeHHs 8ACH020 nedazoaiyHo2o 0ocsidy
ma nedazoeziyHo20 00c8idy NposidHUX s4umesie ma HayKosuie.

Pe3ynemamu. Po3xkpumo ocobaugocmi 3acmy8aHHA 2pagiyHo20 memody 00 po38’a3y8aHHsA PiBHAHb 3 Yino ma 0pobo8oro YaCMUHAMU, WO
6a3yemocs Ha 4 kaacuyHux anzopummax nobydosu epacpikie pyHKuiti y = f([x]), vy = [f(x)], y = f({x}), y = {f(x)}. NponoHyemocs
3acmocosysamu yeli Memoo y 0euwj0 po3wiupeHomy 8u2ssadi 3 Memoro 3HaX00HEeHHA MOYHUX PO38°A3Ki8 3 ypaxy8aHHAM yMO8
8UXIOHO20 a60 NepemeopeHo20 PiBHAHHS.

Mamepian, poseasHymuli y cmammi, € yacmuHoto Kypcy «OaimniadHa mamemamuKka», Wo 4YUumaemescs cmyoeHmam-
maeicmpaHmam crieyiansHocmi 014 CepedHs ocgima (MamemamuKka), a maKox< npornoHyeEMbCA YYHAM npu nidzomosuyi 0o
onimniad 3 Mamemamuku.

BucHoeKu. pagiyHuli crnocib po3e’sa3yeaHHs pisHAHbL MA ix cucmem ¢1i0 3acmocosyeamu He misibKu 00 3anpPornoHO8AHUX Y cmammi pi8HAHb
abo, mux, Wo pPo38’A3YIOMbCA UUM Crocobom y pezynspHOMYy Kypci WKinbHoi mamemamuku. Lle 00380aumb He minbKu
nokpawjumu 2pagiyHy Kysaemypy y4yHie, po3euHymu 8MiHHA 3acmocosysamu epagivHuli mamepian 8 cymo anzebpaiyHux
MUMAHHAX: 8i0 OUIHKU KinbKOCMi KopeHie pieHAHHA 00 (i020 MOBHO20 PO38’A3AHHA, M02AUbAYU MA cucmemamusyovu
OMPUMQHI 3HQHHS, PO38UBAIOYU f102iYHE MA AN20PUMMIYHE MUCAEHHS, ane U emMoHCmpys8amu 830EMO38’°A3KU pPi3HUX po30inie
MAmMeMamuKu ma ix 830EMOMNPOHUKHEHHS.

K/IKDYOBI C/IOBA: epadivHuli criocib, pieHAHHA 3 yinoko,0p060800 YacmMuHAMU Yucaa,anzopummu nobydosu zpagikie @yHKYid, wo
micmame yiny, Opobo8y YacmuHy 4ucaa, epagiyHa iHmepnpemayis.

BCTYN

dopmyntoBaHHA npobaemu. MpadiyHOMY cnocoby po3s’a3yBaHHA PiBHAHDL Ta iX CUCTEM Y LKIBHOMY KypCi MaTeEMaTUKK
NPUAINAETLCA Mano yBarn, HaBiTb MPU BMBYEHHI Ha NornMbaeHomy piBHi. AHanOriYHa CUTYyaLA CKNanaca i 3 No3aknacHUMM
3aHATTAMM 3 MaTeMaTUKN. BinblicTb BUMTENIB OMMHAIOTB Ll cnocib po3B’A3yBaHb HaBITb NPW POBOTI i3 CUBHUMM YYHSAIMM Ta 3
maTepiasiom, Ae 3acTocyBaHHA rpadiyHoro cnocoby € NpuMpogHiM. Ha Hawy AyMKy, HeXTYBaHHA HaBYa/JbHUM MOTEHLiaNoM
rpadiyHoro cnocoby po3s’A3yBaHHA PiBHAHb Ta IX CUCTEM HEBUMPABAAHMI B Cy4acHUX YMOBaX, KONW 3aBAaHHsA rpadiyHoro amicty
€ WMPOKO NpeacTaBneHnmmn B 0608’askosomy 3HO 3 maTemaTuKu.
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MpnKNafoM PiBHAHB, fe NPUPOAHUM YUHOM MOXKHA BUKOPUCTOBYBATU rpadiyHmMii cnocib po3s’a3yBaHHSA, € PIBHAHHSA, WO
MICTATb LNy Ta Apo6OoBY YacTUHU Yncna. TpyAHOLL, WO BUHUKAOTb MNPW 3aCTOCYBaHHI rpadivyHOro cnocoby A0 po3B’A3yBaHHA
PiBHAHb, WO MICTATb LiNy, Ap0o60BY YaCTUHY YMCNa, BUKAMKaHI cneundikolo 3a3HayeHux YnucioBux ¢GyHKLIM Ta nos’a3aHoro 3
HAMWM MaTEMaTUYHOro amapaTy 3 oAHOro 60Ky, a 3 iHWOro — HEeBMIHHAM Y4HiB/cTyaeHTiB rpadiyHo iHTepnpeTyBaTM CyTO
anrebpaiyHunit maTtepian i pobUTM 3BOPOTHUI Nepexia.

MerTolo Lii€i cTaTTi € PO3KPUTTA 0c06MBOCTEN PO3B’A3YBAHHA rPadiyHMM CNOCOBOM PiBHAHD, WO MICTATD Liny Ta 4pobosy
YaCTUHM YMCNA, Ta AeAKMX METOAUYHUX acMeKTiB 3aCTOCYBaHHA PO3raa4yBaHOro maTtepiany B No3aknacHii poboTi, ocobanso npm
NiAroToBLi YYHIB 4O MaTEMATUYHUX 3MaraHb Pi3HUX PIBHIB, OCKINIbKM PIBHAHHA, WO MICTATb Wiy Ta Apo60oBYy YaCTMHW Yncna,
TPaAWLINHO NPONOHYIOTLCA Ha TaKMX 3MaraHHaAX.

TEOPETUYHI OCHOBU AOCNIAXKEHDb

MUTaHHAMM, NOB’A3aHMMM i3 PO3B’A3YBAHHAM PIBHAHb, LLO MICTATb LNy Ta AP060BY YaCTUHM YMCAa, rpadiyHMM cnocobom
3alimanuncs HayKoBLi, B KOO iHTEpPECiB AKUX BXOAWTb 3aCTOCYBaHHA METOZIB BULLOI MaTeMaTUKM A0 PO3B’A3yBaHHA 3aBAaHb
e/leMeHTapHOI MaTeMaTUKW NiABULLEHOTO PiBHA CKNafHocTi. Cepep, TakMX HAyKOBLIB MOXHa BigsHaumtu Anoctonosy I.B.,
BopoHoro O.M., Nleindypy B.M., lyHay H.M., AciHcbKoro B.A.

METOAU AOCNIAXKEHHA

3aranbHo anrebpaiyHi meToan 3 BUKOPUCTAHHAM OCHOBHUX GaKTiB Teopii YMcen, Teopii enemMeHTapHUX Ta cneuiaibHUX
dYHKLIN, aHaNi3 HaBYaNbHO-METOAMYHOT i MaTeEMaTUYHOT NiTepaTypu LWoLO Po3B’A3yBaHHA rpadiyHMM cnocobom piBHAHD, LLO
MiCTATb Liny Ta ApoboBy YAaCTUHM YMUCNA, aHaNI3 Ta y3ara/lbHEHHS BAACHOro MefarorivyHoro A0CBi4y Ta nNegarorivHoro Aocsiay
NPOBIAHUX BYNTENIB Ta HAYKOBLLIB.

PE3Y/ZIbTATU AOCNIAMEHHA

AK Bigomo, rpadiyHMii cnocib po3B’A3yBaHHA PiBHAHb Ta X CUCTEM AOBOJI YAaCTO € CKNAALHO BMKOHYBAHMM Yepes
npo6semn NobyA0B Ta HETOYHICTb OTPMMYBaAHUX PO3B’A3KIB. BUKNIOUEHHAM 3 LbOro pAAy € PiBHAHHA, LLO MiCTATb Uiy, apobosy
YaCTUHWM 4uncna, AKI Ha BiAMIHY Bif binbwocTi anrebpaiyHnx piBHAHb, MOXHa pPO3B’A3yBaTM AeKinbkoma cnocobamu: 3
BMKOPUCTAHHAM O3HayeHb BifgNOBiAHMX YAaCTMH YMCAA, 32 JONOMOrOK MilaHOi cucTemm, cnocobom nokanisauii Ta rpadiyHo.
Mpuyomy Bci BULLLE 3a3HaYeHi cnocobu € PiBHOBUTPATHUMMU.

Ljinoto 4acmuHoo [ iCHOTO YMCNa 0 Ha3nBaOTb HaMbinblue Line YMCio, Ke He NepeBuLLYyEe AaHoro ymcna a (bopogiH,
1970).

Llina yactnHa uncna a nosHavaetbea [a] (aHm’e 8i0 @). 3 03HaYEHHA LiN0T YacTUHKM BUNAUBAE, WO [a] £ a, NpuyYoMy pPiBHICTb
[a] = a pocaraeTbea nuwe Togi, KOAM YUCNO a — Line.

Mpuknag 1. [0] = 0; [17] = 17; [11,38] = 11; [ﬂ =0;[-2,1] = -3; [-100] =—100; [v2 ] = 1.

Mpadik dyHKUji y = [x] nogaHo Ha puc.l. Ona uiei dyHKuii D(y) = R, E(y) = {k, keZ}.

¢ —>
—
: —>
—>
o > 3 >
d s
—_— -2
—

Puc. 1. Tpadik pyHKuii y = [x].

Apo60oe0oto yacmuHOI0 AIACHOTO YNCNA @ HA3MBAKOTb PI3HULLIO MiXK YNCNOM @ i Moro Linoto YactuHoto [a] (Bopoain 1970).
[poboBy YacTMHY Yncna a no3Ha4vaoTb cumBosiom {a}, To6To {a} = a — [a]. Ockinbku 3aBxaun a — [a] 2 0, To {a} 2 0 ana
6yAb-AKOro AiCHOro Yncna a.
[poboBa yacTMHa YMcna MOXKe HabyBaTK TiZIbKM HEBIL EMHUX 3HAYEHb, MEHLLMX 32 OANHULIO:
[al<a<[a]l+1,0<a0-[a]<1Ta0<{a}<1.
Kpim Toro, ansa fosinbHoOro aivicHoro uncna a: a = [a] + {a}.

Mpuknag 2. {11} = 0; {45,52} = 0,52; {1—59}= {3% }= % i {-75}=0; {~ 4,32} =— 4,32 — [-4,32]=—4,32 — (-5) = 0,68;

46,86 1 461 42 _(5)- 2 je)ze-lel=e-2{-nt=n—[nl=n—(4)=4-m.
11 11 1 11 11
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Ipadik dyHKUiT y = {x} noaaHo Ha puc.2. Ona uiei dyHKuii D(y) = R, E(y) = [0, 1), kpim Toro dyHKuia y = {x} € nepiognuHo0

3 nepiogom T =k, ne keZ

[
.‘.

/AL

Puc. 2. Fpadik pyHKuUi y = {x}.

Mepes 3acTocyBaHHAM rpadiyHOro cnocoby po3s’A3yBaHHA PiBHAHb, WO MICTATb Liny, Apob6OBYy YacTUHM Yucha, chif
po3rnaHyTM nobyaosu rpadikis GpyHKLIN 3 Linowo Ta 4poboBoto YaCTUHaMK. TpaauUIiHO X noginatoTb Ha 4 Tunu: y = f([x]) (uina
YacTUHa — apryMeHT 30BHiLWHbOI GyHKLT), ¥ = [f(x)] (uina yactmHa — 30BHIWHA dyHKUiA), ¥ = f({x}) (apoboBa YacTMHa— aprymeHT
30BHIiWHbOI PpyHKU,i), y = {f(x)} (apoboBa YacTMHa — 30BHIWHA PpyHKLiA). BianoBiaHO KOXKHa 3 UMX GYHKLiA Ma€E BNACHUIA anroputm
nobygosu (BipueHko, 1996, C. 320-328), (BopoHuii, 2006, C.87-88), (OaiHuoBa, 2019, C. 23-28).

LLlo6 po3s’s3atn rpadiyHO PiBHAHHA 3 L0, APOOOBOK YAaCTUHAMM YUCAa, AK | Byab-AKe iHLWe piBHAHHA, NOTPIOHO
nepeTBOpUTH TakK, Wob 3py4yHo 6yno byaysatu rpadiku npasoi f(x) Ta niBoi g(x) YyacTMH. Po3B’A3Kamu piBHAHHA ByayTb abcumncu
CNiNbHUX TOYoK rpadikiB GpyHKUiN f(x) i g(x). JeTanbHO anropuTM PoO3B’A3yBaHHA TaKWiA: CNoOYaTKy BM3HaA4YaloTb OpAMHATU b;
cninbHUX ToYoK P(a; b;) rpadikie npaBoi f(x) Ta niBoi g(x) 4acTuH, a Le HallyacTile MOXKHa 3p06UTHN TOUHO, 6O BOHU MOXKYTb ByTH
Linvmm 3 ymosu. MNoTim 3 piBHAHHSA bi= f(a;) cnig 3HalTH i abcuucy a;. ToYHICTb PO3B’A3KiB PiBHAHD 3 LLiJIOK YaCTUHOW, AKI AicTaeMO
rpadiyHMM cnocobom, BU3HAYAETLCA TOYHICTIO PO3B’A3KIB PiBHAHD f(x) = k, ae keZ.

Mpuknag 3. Po3s’a3aTu rpadiuHum cnocobom piBHAHHA x> — 7[x] + 10 = 0.

MepeTBOpPMMO PIBHAHHA HACTYNHUM YNHOM

2
x] = x*+10

X +1
0 (puc.3):k=2,3,4,5.

Ta 3HaWAEeMo opAMHATU k CiNbHUX TOYOK rpadikiB GyHKLin y = [x] iy =

]

2
Puc. 3. Fpadiku oyHKuUin y = [x] iy = X ;10 .

2
= k Ta BpaxoBytouM, Lo k < x< k+ 1, 3HaX0AMMO PO3B’A3KM BUXIAHOIO PiBHAHHA:

P03B’A3yr0UN PIBHAHHA

x> +10

1) k=2,2<x<3, =2,x2=4,x=12, BiANOBIAHO, X1 = 2;

2
2) k=3,3<x<4 X ;10 =3,x2=11, x=+ V11lix = V11 ;

41
3) k=4,4<x<5, X s O 4 x=18 x=432ix=32;

x*+10

4) k=5,5<x<6, =5,x2=25,x=+5Taxs =5.

OT)Ke, pO3B’A3KaMU PiBHAHHSA € 2, Vi1 , 3.2 , 5.

Mpuknag 4. Po3s’a3atu rpadiuHMM cnocobom piBHAHHA {ﬂ} =x2—2x.
2
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Byayemo rpadik GyHKuUiny = {1;3"} , BUKOPUCTOBYHOUM anropmTm nobyaosm rpadika ¢yHKLiT y = [f(x)]: cnoyaTry byayemo
2

1-3x _
Ta npami y = k, ge k € Z, pani —yactmHu rpadika GyHKUiT y= 1-3x

rpadik PpyHKUii y= , WO MicTaTbcA B cMy3i k <y <k +1,

. 1-3x ..
MPOEKTYEMO Ha HUMKHIO MEXKY ¥ = k, BUK/IOHAKOUM NPOEKLii TOUOK, L0 € TOUKaMU NepeTuHy rpadika GpyHKUii y= =22 Ta npamoi
2

y = k + 1. CyKynHicTb Bigpi3KiB - «NpoeKLiin» i € rpadikom yHKUiT y = {ﬂ} Ha pwc. 4 nogaHo rpadikm dyHKLji y = {ﬂ} Ta
2 2

y = X2 — 2x B O4HIN cucTeMi KOOpAMHaT.

3Haxo4AMMO OpAMHaTK k CninbHUX TOYOK rpadikiB ¢yHKLUiA NpaBoi Ta fiBoi YacTuH: k = -1, 0, 1. PO3B’A3yeEMO PiBHAHHSA
X2 —2x = k ons 3HaMAEeHUX 3Ha4YeHb k, BPaxoBYHOUM, L0 OCTAHHE PIBHAHHA Byae MaTh 2 KOPEHi, 04MH 3 AKMX CTOPOHHIN. OCKiNbKK
1-3x

NiBa i NpaBa YaCTMHW PiBHAHHA NOBMHHI AOPIBHIOBATU TOMY K KOHKPETHOMY K, TO {
2

} = k. MNepeTBOpeHHA OCTaHHbOI PIBHOCTI
DA€ yMOBY Bigbopy KopeHis
1+2k 1-2k
— <x<

3 3

1 1 1
OTke, Maemo: 1) aKkwo k = -1, §<XS1,T0X2—2X=-1iX1=1; 2) akwo k=0, —§<xs E,Tox2—2x=0ix2=0; 3) aKkwo

1
k=1,-1<xs—§,Tox2—2x=1ix3=1—J§.

OTKe, po3B’A3KM piBHAHHA: 1, 0 Ta 1—\/5.

—

Puc. 4. Fpadiku dyHKUi y = [ X} Tay=x2-2x.

Mpuknapg 5. Po3s’asatv rpadiyHMm cnocobom piBHAHHA [3x— x2] = [x2 + E ].
AHanoriyHo 40 nonepeaHbOro Npukaagy, byayemo rpadikm dyHKLiA y = [3x—x2] Ta y=[x2 + % ]. Tpadikm umx GyHKLUiN 306pakeHO

1
Ha GOHI BUXiAHUX GYHKUIN y =3x—Xx2Tay = x%2 + E BiZANOBIAHO Ha pwuc. 5 Ta puc. 6.

; |
==
\

Puc. 5. Tpagikun pyHKuUil y = 3x—x2Tay = [3x—x?] .
96
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=
v

4
e

-

. - 1 1
Puc. 6. F'padiku pyHKLii y= x2 + E Tay=[x*+ E 1.

1
Haknapatouu rpadikm GyHKLin y = [3x—x2] Tay = [x2 + E ], 3HaxoamMmo opanHaTh k cninbHUX TouoK: k=0, 1, 2.

Mopanblue po3B’A3yBaHHA 3BOAUTLCA 40 3HAXOANKEHHSA PO3B’A3KIB CUCTEMM
2
[3X—X ]=k, k<3x—x*<k+1,

1 abo (1)
[x2+—}=k, k<x’ +1 <k+1,
2 2
ONS KOXKHOTO 3HaAEeHOro Linoro 3HaveHHs k (0, 1, 2).
0<3x—x*<1, |3x—x* =0, x<lo3]
Tak, gna k=0 cuctema (1) maTume BUrnag, 1 x> =3x+1>0, x (-, 3- \/E) (3+\/§ +o9)
0<x? +§ <1, 1 2 2

X <§, (—ﬁ,ﬁ)

) 2 .

V2

Po3B’sa3ytoun aHanoridyHo cuctemy (1) ans k=1, 2, oTpPMMaEMO BiZNOBIAHO X € [T; l)taxe [X=

3J_J_ V6 10

[— 1) [— —)

>~ ). A po3B’A30K ycboro

V6 . 10
2

piBHAHHA X € [O;

Mpuknag 6. PO3B A3aTn rpachHMM cnoco60M piBHAHHA {x}2 + 2{x} = 3x2

Byanyemo rpadiku niBoi Ta NpaBoi YacTuH piBHAHHA ¥ = {x}2 + 2{x} Ta y = 3x? B 0gHilt cucTemi KoopauHart (puc. 7). LLlob
nobyaysatu rpadik GyHKuUii y = {x}? + 2{x} BUKopucToBYyEMO anropmutm nobyaosm rpadika dyHKLii y = f({x}): cnoyatky byayemo
rpadik GyHKLiT Y =x2 + 2x Ha NpoMixKKy [0; 1), OCKiZIbKM Ha LbOMy NPOMINKKY {x} = X, @ noTim NobyA0BaHY YacTUHY NOBTOPIOEMO 3
nepiogom T =k, k €Z.

)
-“

[ [ Ll

/
7Y
111

Puc. 7. Fpadikn ¢oyHKuiii y = {x}* + 2{x} Ta y = 3x2.

13 puc. 7 BuaHo, Wwo rpadiku NiBoi Ta NpaBoi YacTUH PIBHAHHA MatoTb 2 CNiNbHI TOYKKU, O4HA 3 AKMX € NOYATKOM KOOpPAMHAT
O (x1=0), a abcumca iHWOi HanexnTb NPOMixKy (-1; 0). Lns aHOro NPOMIKKY
{X}=x—-[x]=x+1,
i BignoBigHO BMXiAHE PiBHAHHA 3aNULLETbCA Y BUTAALI
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(x+ 1)2+2(x+1) =3x%, 2x2—4x—-3 =0,

X2= 2-V10 €(-1;0),ax3= 2+10 ¢ (-1;0).
2 2
| 3aranbHa Bignosigp: 0, Z_E/E .
X
MpuKknag 7. Po3s’a3atu rpadiuHMM cnocobom piBHAHHA \I1+8{X = —[—2]+3 .

Byayemo rpadiku niBoi Ta npasoi YacTuH pisHaHHA y =+/1+8{x} Tay = —[)2(] +3 (puc. 8).

[Ons nobynosu rpadika y =+/1+8{x} 3actocosyemo anroputm nobynoswu rpadika byHKLii y = f({x}) (ame. npuknag 5), a
ona nobyposu rpadika y = _L)Z(] +3—anroputm nobyaosu rpadika dyHKuii y = f([x]), po3brBatoumn obnacTb BU3HAUEHHA DYHKLT
Ha MPOMIXKKM OAMHWUYHOT AOBXMHM, fie LiNa YacTUHA Yncna [x] npuiimae oaHe i Te came 3HaUeHHs:

x €[0;1),[x]=0,y= —g+3=3;x€[1; 2),[xX]=1,y= —%+3=2% ;x €[2;3),[x]=2,y= —§+3 =2 ..,

X €[-1;0), [X]=-1,y = 3%;)( €[-2;-1), [X]=-2,y =4 xE[-3;-2), [x] =-3,y = 4%,

P03B’A3KM PiBHAHHA 3HAXOA4MMO i3 HAaCTYMHOI CUCTEMMW PiBHAHb:
[x]1=k, k<x<k+1,

abo
,/1+8{x}:—§+3 J1+8(x—k) :—§+3,

Oe k— ue 3HaYeHHS Linx 4acTuH abcumc cninbHUX TOYOK rpadikis Npasoi Ta NiBOI YaCTUH piBHAHHA. I3 puc. 8 BUAHO, wo k=1, 2,
3,4.

| ) 1<x<2, 1<x<2, 21 ) ) 2<x<3, 2<x<3, 23
1) Anak=1: ixg=1—,2)pnak=2: ixo=2—,
w/1+s(x—1)=§, x=£, SR JAT8x—2) =2, x=§, T8
N 3<x<4, 3sx<4, 35 4 amkes 4<x<5, 4<x<5, A
NAK=5": IX3= 50—, ANAK=4: | Xq4 = 4.
w/1+8(x—3)=;, x:%, R J1+8(x—4) =1, |X=4, !

1

Puc. 8. Fpaciku pyHKuii y = /1+8{x} tay= —% +3.

Cnig, 3a3HauMTH, WO rpadivyHNn MeTon, PO3B’A3yBaHHA PiBHAHbL, PO3MNAHYTUI Yy NpUKAaZax 3 - 7, 3aCTOCOBAHO He B
KYUCTOMY» BUTNALj, @ B PO3LUMPEHOMY, OCKiNIbKM BifbYBAETHCA 3HAXOAMKEHHS TOYHUX PO3B’A3KIB 3 ypaxXyBaHHAM YMOB BUXigHOrO
abo nepeTBOpPEHOro piBHAHHA. Kpim TOro, BCi 3aNponoOHOBaHI PiBHAHHA MOXKHA pPO3B’A3yBaTH i CyTO anrebpaiyHMMmM MeTodamm:
PiBHAHHSA 3 NpuKAaagie 3, 4, 5 —3a 4ONOMOTroH MilaHoi cMcTemu, cnocobom IoKanizaLii; 3 NpMkaagis 6, 7 — cnocobom nokanisauii
Ta 33 AOMNOMOrOI0 03HAYeHHA APO06OBOT YaCTUHM YMcna. Ha Hawy AyMKy, Npu po3B’A3yBaHHI UMX PiBHAHb PisHMMK cnocobamum
BapTO HABMMUCHO He aKLEeHTYBaTH yBary Ha A0LiZIbHOCTI BUKOPMCTaHHA Toro abo iHworo cnocoby, Aatoun 3mory ydHesi / cTyaeHTy
CaMOCTIHO 06paTN NPUIAHATHUI ans cebe cnocib.

OBrOBOPEHHA
Mig Yac unTaHHA Kypcy «OnimniagHa matemaTtuKka» (cneuianbHictb 014 CepegHsa ocsita (MaTemaTtuka), piBeHb OCBITU —
OpYrui (marictepcbKuii)), nporpamolo fKoro nepeabaveHo BMBYEHHA 3aCTOCyBaHHA rpadiyHoro cnocoby o po3s’A3yBaHHA
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PiBHAHb 3 LiNOK Ta APOOOBOK YAaCTMHAMM, a TaKOXK MNPV MNIArOTOBLi YYHIB A0 MaTeMaTUYHMX oOJliMMiad 3'ACOBaHO, WO
HaMCKNAAHILMMKU MOMEHTaMM rpadiyHoro cnocoby po3s’A3yBaHHA PiBHAHL 3 LjiN0l0, AP060OBOI YaCTMHaMM Yncna € nobyaosa
rpadikis GyHKLiN Ta anrebpaiyHa iHTepnpeTauisa oTPUMaHMX rpadivyHNX gaHUX.

BUCHOBKHM TA NEPCNEKTMBU NOAANbLUMX AOCNIAKEHD

I'padiyHni cnocib po3e’a3yBaHHA PiBHAHbL Ta iX CUCTEM C/lif, 3aCTOCOBYBATU He TiIbKM A0 3aNpPONOHOBAHUX PiBHAHL abo,
TUX, WO PO3B’A3YIOTbLCA UMM CNOCOBOM B peryaspHOMy Kypci LWKibHOT maTemaTuKu. Lle [03BOAUTb He TifIbKM NOKpaLmTm
rpadiyHy KynbTypy Y4HiB, PO3BMHYTM BMiHHA 3aCTOCOBYBATM rpadiyHMii maTepian B cyTo anrebpaidHMX NUTAHHAX: Big, OLIHKK
KiNbKOCTi KOpEHiB PiBHAHHA A0 Oro NOBHOTO PO3B’A3aHHA, NOrNNBAIOYM Ta CUCTEMATM3YIOUM OTPMMAHI 3HAHHA, PO3BMBAIOYM
NOriYHe Ta  aNropuUTMIYHE MWCIEHHA, ane W AEeMOHCTPyBaTM B3AaEMO3B'A3KM Pi3HMX PO3AiniB  maTemaTmkm Ta ix
B3aEMOMNPOHUKHEHHS.
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ON THE QUESTION OF GRAPHICALLY SOLVING THE EQUATIONS CONTAINING INTERGER
AND FRACTIONAL PARTS OF THE NUMBER
Oksana Odintsova
Makarenko Sumy State Pedagogical University, Ukraine

Abstract. There are considered the peculiarities of applying the graphical method to solving equations containing integer and fractional part of a
number in this article. This applying allows to improve the understanding of graphic material in general, the understanding the
relationships of different part of mathematics and the preparing for mathematical competitions.

Formulation of the problem. Little attention is paid to the graphical way of solving equations and their systems in the school mathematics course,
even when studied at an advanced level.Most teachers avoid this way of solving, even when working with strong students and with
material where the use of the graphic method is natural.Such are, for example, equations containing integer and fractional parts of
numbers, which are constantly offered in mathematical competitions of different levels. Difficulties which are arising in the
application of the graphical method to solve equations containing integer, fractional part of the number caused by the specifics of
these numerical functions and the associated mathematical apparatus on the one hand, and on the other - the inability of students
to graphically interpret purely algebraic material and do the reverse transition.

Materials and methods. The general algebraic methods with using the basic facts of number theory, theory of elementary and special functions,
the analysis of educational, methodical and mathematical literature on solving graphically equations that contain integers and
fractions of the number, the analysis and generalization of own pedagogical experience and pedagogical experience of leading
teachers and scientists.

Results.The peculiarities of the graphical method of solving the equations with integer and fractional parts are revealed. They are based on 4
classical algorithms for plotting the functions y = f ([x]), y = [f (x)], y = f ({x}), y = {f (x)}.It is proposed to apply this method in a slightly
extended form in order to find exact solutions taking into account the conditions of the original or transformed equation.

The material which are considered in the article is a part of the course "Olympic Mathematics", which is read to undergraduate
students majoring in 014 Secondary Education (Mathematics), and is also offered to students in preparation for Olympiads in
mathematics.

Conclusions.The graphical method of solving equations and their systems should be applied not only to the equations proposed in the article or to
those solved in this way in the regular curricula of school mathematics.This will not only improve the graphic culture of students,
develop the ability to apply graphic material in purely algebraic issues: from estimating the number of the equation’s roots to its
complete solution, deeper and systemize knowledge, develop logical and algorithmic thinking, but also to demonstrate the
relationships of different parts of mathematics and their interpenetration.

Keywords: graphically method, equations with integer and fractional parts of the number, algorithms for plotting the functions which are
containing integer and fractional parts of the number, graphically interpretation.
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