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JNlnHenHaa komOGUHaUMA PyHKLMNA, coaepKalmx 3HaK MoAaynA,
M MeToAMKa NOCTPOEHUs Ux rpadpmkoB

AHHOmMauyus. B pabome npednazaemcs MemoouKka u3rnoxeHus membl «l pacbuku nuHeu-
HbIX KOMOUHauul ¢yHKUyul, codepxawux 3Hak Modyrs». Kpamko paccmampusaromcs
meopemuyeckue ceedeHusi 8 obrnacmu QyHKUUOHarnbHOU 3a8ucuUMOCmU 3rieMeHmapHbIX
yHKuul. JemarnbHo pa3obpaHb! epachuku pyHKUuULl, 3a0aHHbIX 8 8UOE CYMMbI UsU pa3Ho-
cmu mMoOyned fiuHelHbIX pyHKyul. [MpodeMoHecmpuposaHsb! rnpakmu4yeckue Memoosbl, rno3s-
80/150WUE 8bINMOMHUMb MOCMPOEHUE 3CKU308 2pachukos (hyHKUUU pasfiudHo20 YPOBHS
cnoxHocmu. lNpueedeHbl npuMepbl MUNosbiX 3aday, Heobxoo0umbie Orisi cCo8epUeHCmao-
8aHus HasblKo8. Llerib cmambu — Oamb cucmemMamu3upogaHHOe U3roxeHuUe Memodos rno-
cmpoeHusi epapukos pyHkyul ¢ modyrnem. [pu amom eriagHoe sHUMaHue ydernsiemcsi Me-
modam nocmpoeHuUsi 2pahuKkos, a He U3y4eHUo omoesibHbIX 8U008 (hyHKUUU.

Knroyeenblie cnoea: nuHelHass KombuHauusi cyHKyuUU, cymma mooyred, pa3sHocmb MOQy-
ned, epagbuku byHKyUU.

Pa3den: (01) omodernbHbie 8orpockl cghepbl 06pa3osaHus.

PaHee B ctatbe [1] Bblna m3noxeHa mMeToaMKa MOCTPOEHUS rpacdouKoOB JIMHENHbIX
YHKUMI, coaepXalmx 3HaK Moayns. YCnoxHum 3agadvy. Paccmotpum rpadomkm oyHKUNR,
3a[aHHbIX B BMAE CYMMbl UMN PaA3HOCTU HECKOSMbKUX PYHKLUMN, TaKKe coaepXaliux 3Hak
moayns. MNpuBeanem HeKOTopble TeopeTUYecKne ceeaeHns 3 [2], Heobxoammble Anga aanb-
HenLwero U3noxeHus.

OnpeaeneHue. PyHKUMEN HA3bIBAETCS 3aKOH (COOTBETCTBME Unn npasuno) f , no Ko-

TOPOMY KaXXOOMy 3fIEMEHTY X M3 MHOXecTBa X CTaBUTCH B COOTBETCTBME €OUHCTBEHHbIN
aneMeHT Y u3 mHoxecTtea Y .

WHorga roBopAT Kopoye: ogHO3HavyHas PYHKUUSA — 3TO 3aKOH OTOBpaKeHUs MHoXe-
ctBa X Ha MHoxecTtBO Y. MHoxecTBO X HasbiBalOT 06blMHO 0bBnacTblo onpegeneHus
YHKUMU, @ MHOXECTBO Y — MHOXECTBOM 3HAYeHU (PyHKLNN.

OnpegeneHue. PyHkuma y = f (x) HasbiBaeTCss O4HO3HAYHOW, ECIN KaXKOAOMY 3Ha4de-
HWIO aprymeHTa COOTBETCTBYET eAMHCTBEHHOE 3Ha4YeHne PyHKLUUN.

OnpepeneHune. MHOXeECTBO 3HAYEeHUN X, NpU KOTOPbIX PyHKUMa y = f(x)onpeae-
neHa (cywecTByerT), HasblBaeTcst obnacTtblo onpeaeneHns oyHKUnn.

[ns o6o3HayeHnss obnactn onpegeneHnsa OyHKUMN 0BbIYHO MCNoNb3yoT 06o3Have-
Hue Df vnu D(f).

OnpepneneHune. MHOXECTBOM 3HAYEHU (PYHKLMN HA3bIBaKOT BCE 3HAYEHUS, KOTOPbIE
NPUHUMaeT NnepemMeHHas y .
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[ns o603Ha4YeHnss MHOXeCTBa 3Ha4YeHU PYHKUMN OBbIMHO MCNOMb3yT cumBon Ef
nnn E(f).

O606LeHeM NOHATUS OAHO3HAYHON DYHKUUK ABISETCA MHOrO3Ha4YHasa oyHKLUNS, KO-
TOpas AonyckaeT Hanuyne HeCKOSNbKUX 3HAYEHUN (PYHKUUM ONS OAHOro apryMmeHTa.

OnpegeneHune. MHOrosHa4yHoM (YHKLMEN Ha3blBAeTCA 3akoH (COOTBETCTBME UMK
npaesuno) f, No KOTOpPoMy XOTHA Bbl OQHOMY 3fIEMEHTY X M3 MHOXEeCTBa X CTaBUTCS B CO-

oTBeTcTBME 6onee 0aHOro 3Ha4YeHus Y U3 MHOXeCTBa Y.

PyHKUMS MK PYHKUMOHAmNbHas 3aBUCMMOCTb MOXET ObITb 3ag4aHa pasnmnyHbIMK Cro-
cobamu: Tabnuuen, aHanMTUYeckn nnu rpacdpmyeckn. Hacto ncnonb3yeTca aHannMTUYEeCKUmn
cnocob 3agaHns pyHKLMK (T. . Yyepe3 hopMyny, yCTaHaBMMBAIOLLYO 3aBUCUMOCTb MeXay
nepemMeHHbIMN X nY).

Mopn rpacbmkom yHKUMKM Byaem NOHMMAaTb MHOXECTBO Toyek nrockocTn XOY , nps-
MOYrOfibHblE [EKapTOBble KOOPAWHATbI KOTOPbIX X W Y YOOBMNETBOPSIOT YPaBHEHWUIO

y = f (x). HanomHum, 4to ocb OXx B NpsIMOYrosfibHON AEKApTOBOW CUCTEME KOOPAUHAT Ha3bl-
BaeTcs ocbto abeumce, a ocb Oy — OCbl0 OpAMHAT.

Mo rpaduky OyHKLMKN MOXHO onpenenntb ee obnacTtb onpeaerieHnst 1 obnacTb 3Ha-
YyeHus. [Ana HaxoxaeHns obnacTtn onpegeneHnsa Hy>KHO CpoeKkTUpoBaTh rpaduk yHKLMK
Ha ocb abcumcc, a ansa HaxoxaeHust 0bnacTn 3Had4eHUn PyHKLMM — Ha OCb OpAnHaT.

Tak Kak uenbto CTaTbu SBMASETCH He NMPOCTO pacCMOTpeHue OYHKUMIA, a NOCTPOEHne
rpadukoB PyHKUMI, cogepXalinx 3Hak Moayns, BBE4EM 3TO MOHATHE.

OnpepneneHune. Mogynem 4ncrna Ha3biBaeTCH BblpaXKeHUe:

X, x>0,
| X|=

- X, X<0.

Kak BMaHO 13 onpedeneHunsi, Moayrnb Bceraa siBNseTCsl NonoX1TernbHOMW BENNYMHON.
Monb3ysick onpeaeneHMemM Moayns, MOXHO 3anucaTb CriedyLine paBeHCTBa:

) = f(x), f(X) >0, ] = f(x), f(x) >0,
- f(x), F(x) <O, 1 f(=x), f(x) <0,

3ameyaHue 1. OTMETUM, YTO PYHKUMSA f (| X |) SBNSETCA YETHOW — 3TO NErko NpoBEpPUTD.
HencteutensHo, f (| x|) = f( —x|). CnegoBaTtensHo, ee rpacuk CUMMETPUYEH OTHOCUTESBHO
OC¥ opauHaT. JTO CBOMCTBO MOMOXET HaM Mpu NOCTpoeHun rpadonka yHKLUMN (| x |) -
3ameuaHue 2. OyHKUMSA | f(x) | HEOTpULATENbHA.

CnepoBaTtenbHoO, rpadouk AaHHOW OYHKLUMN pacrnofnoXeH He HKe ocn abcuucc. [dan-
HbIM CBOMNCTBOM Takke bygemM nonb3oBaTbCs NPU NOCTPOEHUN rpadomKoB.

MeToabl nocTpoeHusi rpacpmkoB (pyHKLMNA, 3aAaHHbIX B BUAE CYMMbI UM Pa3HOCTH
HeCKONbKUX NMIMHEeMHbIX (PYHKUUIK, coaepKalunx 3HaK Moayns

MeToabl NOCTPOEHMSA TakUX rPadOuKOB B KOPHE OTNMYAKOTCA OT METOAOB, ONUCaHHbLIX B
[3]. Cchopmynupyem BHavane obLumi anroputm NOCTPOEHUS rpadnKoB SNIMHENHBLIX KOMBUHA-
LM OYHKLMIW C MOJyNeM, a 3aTeM pacCMOTPUM ero NPUMEHEHNE Ha KOHKPETHbLIX MpUMepax.

PaccmoTpum gBe pyHKumm Buga: y =| x—a|+|x—-b|,y= x—a|-|x—-b].

1-1 war: pa3obbeM YNCIIOBYIO OCb Ha MPOMEXYTKN TOYKaMW, B KOTOPbIX BbIpaXeHUS,
cTosiLmMe nog 3HakoMm moayrns, obpallatoTcs B Hyrb.


http://e-koncept.ru/2017/

Axmemosa @. X., lonosuHa A. M. J/luHeliHaa KombuHayus ¢pyHKLul, cooeprcaujux

3HAK MOOY/1S, U MemoOUKa MoCMpoeHUs ux 2paguxoe // HayyHo-memoduyeckuli

371eKMpPOoHHLIU HypHan «KoHyenm». — 2017. — CneyuasnsHoe npusaoxeHue K No 6

(utoHs). —0,2 n. n. — URL: http.//e-koncept.ru/2017/170138.htm.
HaY4YHO-METOANHEeCKIA

SAKTPOHHBIA SKyYPHAA

2-1 Lar: B KaXX40M W13 NOMy4YeHHbIX MPOMEXYTKOB pacKpoeM MOAYIb C HY>KHbIM 3HAKOM
1 BbINWLLEM aHanNUTM4eckoe NpeacTaBneHne OyHKUNN AN KaK40ro N3 npoMeXKyTKOB.

3-1 Wwar: nocTpoMM B KaXk4oM 13 MPOMEXYTKOB rpadouk COOTBETCTBYOLLEN PyHKUUN.

PaccmoTpum cnydara < b, Toraa YncnoBas ocb pa3obbeTcs Ha crneayolme npomMe-
XyTku: (—oo,a) U (a,b)u(b,+0). Pasdbepem nepBylo yHKUMIO, NPeacTaBleHHY B Buae
CYMMbI ABYX Moaynen: y = x—a|+|x—b|.

Mpn x<a,x—a<0, x—-b<0, cnegoBatenbHo, PyHKUMA y=[x—a|+|x—Db|npumer
BUg y=a—-x+b-x=-2x+(a+b). Npadukom gaHHoON PyHKUNN ABNSETCS npsimas C yrro-

BbIM KO3(ppmUMeHTOM k =-2..
Mpn a<x<b,x—a>0, x—b<0, cnegoBatenbHo, dyHKUMA Y= X—a|+|X—b|npumeT

BUO y=x—a+b—x=b—a. 'padmukom gaHHom pyHKLMM ABNSieTCS NpsiMasi, napannesibHas

ocu abecumcec.
Mpn x>b,x—-a>0, x-b>0, cnegoBaTenbHo, yHKUMA Y= Xx—a|+|X—b|npumer

BNg y=Xx—a+x—-b=2x—(a+b). N'padukom gaHHoM pyHKLMM ABNSIETCA NpsiMas C YrnoBbIM

KoadpbdpmumeHTom k = 2.
Takum obpasom, 3anuiem odLmMin BUA PyHKLMK:

—-2x+(a+b),x<a,
y = b-a,a<x<b
2Xx—(a+b),x>b

MpuBegem rpacuk nepson pasobpaHHon dyHKumn (puc. 1).

Y

- y=2x—(a+b)
- y=b—-a
- y=—2x+(a+b)

|
|
b X

[ T S,

Puc. 1. Npagpuk pyHkuyuu 'y =| X—a|+|x—Db|

3ameuvanue 3. [pacdmk Takmx pyHKunM Byaem HasbiBaTb «KOPbITOMY.
3ameuaHue 4. B cnyyae a>b onucaHHbI MeTOo4 MOCTPOEHUs rpaduka octaeTcs

NPEXHUM.

MpounniocTpupyem U3noXeHHbI MeTOA Ha npumMepe.

Mpumep 1. MocTpontb rpadpmk QyHKUMKM Y = X—2|+| X +1].

3n0ecb a=2,b=-1, a>b.

1-n war: nmeem Tpu npomexyTka: (—oo,—1) U (-1,2) U (2,+x).

2- war: npn x<-1,x-2<0, x+1<0, cnegoBatenbHO, QYHKUMA Y = X—2|+|x+1|
npumeTt Bug y=2—-x—-X—-1=-2x+1.

Mpn -1<x<2,x-2<0, x+1>0, cnegoBatencHo, PyHKUMA Y= X—2|+|x+1| npu-

MeT Bng y=2—-X+Xx+1=3.
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Mpn x>2,x-2>0, x+1>0, cnegoBaTenbHO, PYyHKUMNA Yy =| X—2|+| X+1| npumeT Bug,

y=X—-2+X+1=2x-1.B To4uke x=-1,y=3. B TO4ukEe X=2,y=3.

—-2x+1x<-1,
3-1 war: ctpoum rpaduk (puc. 2) PyHKUMM y =3 3,-1<x<2,
2x—-1,x> 2.
¥

7

6

5

4 — Y =—"2x+1

3 — V=3

2 — )= 2x—1

1

0 X

3 2 1 0 1 2 3 4

Puc. 2. Npagpuk pyHkyuu Yy = X—2|+| x+1|

PaccmoTpum Tenepb BTOpYHO OYHKLMIO, NPeACTaBeHHY0 B BUAE pa3HOCTU ABYX MO-
aynen:y=lx—a|—|x-b].

Mpn x<a,x—a<0, x—b<0, cnegoBatenbHO, PyHKUMA y=|X—a|—|Xx—-b| npumer
B y=a—-x+x—-b=a-b. Npacdumkom gaHHoOW pyHKUMM SBNSiETCS NpaAMasi, napannenbHas
ocu abcumcec.

Mpn a<x<b,x—a>0, x—b<0, cnegoBaTtencHo, PyHKUMA Y= X—a|—|X—b| npumeTr
BUA Y =X—-a+X—b=2x—(a+b). 'padukom gaHHOM pyHKLUKN SBNFETCS NpsiMas C YrrioBbiM
KoadpbdpumumeHTom k = 2.

Mpn x>b,x—a>0, x—b>0, cnegoBaTtenbHO, PYHKUMA Y =|X—a|—|x—b|npumet
Bug y=x—-a—-x+b=b-a. padmkom gaHHON PYHKLMM BHOBb SABMSIETCS Npsmas, naparn-

nenbHas ocu abcumcc.
Takum obpasom, 3anniem odLmin BUA PyHKLMK:

a-b,x<a,
y=<2x—-(a+b),a<x<b,
b—a,x>h.
MpuBegem rpacuk BTOpOn pasobpaHHon yHKUMK (puc. 3).

N - y=a-b
. = y=2x—(a+b)
° b - y=b—-a
. ‘ X Yy

Puc. 3. Mpagpuk pyHkyuu Y =| X—a|—| x—Db]|
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3ameuaHue 5. padmkm Takmx PyHKUMA Byaem HasblBaTb «CTyNEeHbKaMmy.

3amevaHue 6. B crniyyae a>b anroputm noctpoeHus rpadurka octaeTcs NPeXHUM.
OTnunuune 3aknioyaeTcst B TOM, YTO Ha npomexyTke (b,a) monyyvMm npsiMyto € yrioBbIM KO-
acbdpuumeHtToMm k =-2. Ha gByx ocTanbHbIX NPOMEXyTkax Takke OyayT npsimMble, naparn-

nenbHble ocu abcuumce.
[MpounnocTprpyem U3NOXEHHbLIM MeTO Ha NpuMepe.

Mpumep 2. MNMoctponTtb rpadunk PyHKUMN Yy =| X—2|—| x+1].

30ecb a=2,b=-1, a>b.

1-1 Wwar: nmeem TpU NPOMEXYTKa Ha YncnoBon ocu: (—oo,—1) U (—12) U (2,+x).

2-1 war: npn x<-1,x-2<0, x+1<0, cnegoBatenbHo, pyHKUNA Yy =[ Xx—2|—| x+1|
npumet Bua Yy =2-X+Xx+1=3. padnkom aTOoN (PyHKUUN ABNSEeTCH npsamMad, napannenbs-

Has ocu abecumcc.
Mpn -1<x<2,x-2<0, x+1>0, cnegoBatenbHo, OyHKUNSA Y = X—2|—|Xx+1| npu-

MeT Bug y=2—-X—x-1=-2x+1. 'pacpmkom gaHHON PpyHKLMM ABNSETCHA NpsiMas C YrioBbIiM

KoappuumeHTom k =-2.
Mpnx>2,x-2>0, x+1>0, cnegoBaTenbHO, PyHKUMA Y= X—2|—|x+1| Ha aTOM

npomMexyTke umeet Bug y=x—-2—-x—-1=-3. B Touke x=-1,y=3. B Touke x=2,y=3.
3, x< -1,
3-1 war: ctpouM rpaduk (puc. 4) PYHKUMKN y =< —2X+1,-1< X < 2,
-3, X=2.

Puc. 4. MNpagpuk epyHkuyuu Y =| X—2|—| X +1|

OBnageHue HaBblkaMu MOCTPOEHUS rpacduKoB OyaeT None3HbIM NPy BbIMNONTHEHUM Lie-
noro crnekTpa 3agad. bonee Toro, reomeTpuyeckas MHTeprnpeTaums ygobHa u AocTynHa ans
NOHMMaHWSA HEKOTOPbIX anrebpanyeckux 3agay, KoTopble NepecTarT ObiTb abCTPaKTHLIMM
N oTBREeYeHHbIMU. Taknum obpasom, oOpMUPYETCS FEOMETPUYECKOE MbILUNEHME, T. €. pas-
BMBaeTCs yMEHME onepupoBaTh PasfnyHbIMU reoMeTPUYECKUMUN OB bEKTAMN, MHTEPNPETH-
poBaTtb anrebpanyeckue 3agadm reoMeTpUYecKu.
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Linear combination of functions containing modulus sign and the method of their curves plotting

Abstract. The paper offers technique for presenting the topic " Linear combinations functions curves contain-

ing a modulus sign ". The article contains brief presentation of theoretical information in the field of functional

dependence of elementary functions. The functions curves presented in the form of linear functions moduli

sum or difference are analyzed in detail. The authors demonstrate practical methods that allow you to plot

sketches of functions curves with different complexity levels. They give examples of typical tasks necessary

for skills improving. The purpose of this work is to provide a systematic description of methods for functions

with modulus curves plotting. At the same time, the main attention is paid to the methods of plotting, and not

to the study of certain functions types.

Key words: linear combination of functions, the sum of moduli, the difference of moduli, functions curves.
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