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Ioceawaemcsa namamu 3acayxennvix
Yyuumeneu Poccuu:

bopuca I'epmanosuua 3usa
Hocuga Sxoenesuua Bepebeiiuuxa
Apona Pysumoeuua Maiizenuca
Taucuu Heanoenvt Kypcuwu
Bradumupa Jleonudosuwa Hnvuna

IIpeaucnosue

IIpennaraemas cepusi KHUT aipeCOBaHa IIMPOKOMY KPYIy y4auIuxcs
CpeIHUX ILKOJ, KJIaCCOB U LIKOJI C YriyOJIeHHBIM H3yYeHHEeM MaTeMa-
TUKH, aOUTYpPHEHTOB, CTYIE€HTOB MeIaroru4yeckux By30B, yYUTEEH.

KHUrM MOXHO HCNOJIb30BaTh KaK CAMOCTOSTEIbHbIE yYeOHbIE MOCO-
6us (camoy4uTeNH), KaK 3aJaYHUKH 110 JaHHOM TeMe U KaK COOPHUKH
IUIaKTHYeCKUX MaTepuaoB. Kaxaas kHUra cHabxeHa mporpaMMoi
3JIEKTUBHOTO Kypca.

s yyaummxcsi MOXHO MPeAJIOXUTD CIeNyIOLIYIO CXeMy paboThL: Ipo-
YUTaB BCTYIUIEHHE U PACCMOTPEB MPUMEpBI PELIeHU s, CAMOCTOSTEIbHO
pelIaTh TPeHUPOBOYHBIE paboThl, 3aTeM MOCMOTPETh PeLIeHus U, OC-
MBICJIUB X, MOMPOGOBaTh PEIIUTb MPOBEPOYHbIE paboThI, MPOBEPSs
UX pelleHHs MO KHUTE U T.1.

KHHIH MOJHOCTBIO MOAXOMSAT AJISI CAMOCTOSITEJIbHOTO OBJIaIeHU S TOH
HJIM MHOM TeMOH U pacCcuuTaHbl Ha NMOCJIEA0BATEIILHOE 06yqeﬂue oT
Ha4vaJIbHOro YpPOBHS 10 YPOBHSI, Heo0xoauMoro a6mypneHTaM.

s yuurteseif 3T KHUTY NPeIOCTaBIAIOT IIMPOKKUI BBIGOp IpUEMOB
U MeTonO0B paboThI:

3T0 MOryT ObITh 3a1aHUA yJamuMcCs O CaMOCTOSITEJIbHOM paﬁoTbI
C nocjeayomuM KOHTPOJIEM YUYUTEIS.

B03MOXHO HCIO/Ib30BaHHE KHUT'M KaK 3aJaYHUKa 1JIs1 paGOTbl B KJIacCe
M 1A IOMALIHUX 3aJaHUM.

IMoa6op Marepuana Mo3BOJISET CylleCTBeHHO nuddepeHLnpoBaTh
ypoBeHb TpeGOBaHUM K Y4alIUMCA NPU MPOBEAEHHH KOHTPOJIbHBIX
Y 3a4eTHBIX paboT.

YpoBeHb CI0XHOCTH ¥ 06beM MaTepHaia B KHUTrax ceput, 6e3ycIoBHO,
M30bITOYEH, M YYUTEIb HOJXKEH CaM BbIOMpaTh CIOXHOCTb M 00beM
MaTepuaJia B COOTBETCTBUY C BO3MOXHOCTSMH yYallluXCs U 3a1a4aMH,
CTOAILMMH Tepes HUMH.

A. X. IIIaxmeitctep



IIporpamma 31eKTHBHOIO Kypca i ysamuxcs 7-11 Kiaccos
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JinHenHas
b yHKUUSA

I'pagur aunetinoti pynruyuu

Omnpenenenne 1.! ITon dpynxnue#t Mpi GyaeM noHMMATh Ta-
KOM 3aKOH WJIM NPABUJIO COOTBETCTBHA MEXIY 3JIEMEHTaMU
MHOXXecTB A M B, Mo KOTOpOMY Ka)XXIOMY 3JIEMEHTYy MHO-
’XKecTBa A COOTBETCTBYET BIOJIHE OIpeJesIeHHbIN 3J1eMeHT
U3 MHOXXecTBa B.

Onpeaenenne 2. MHOXXECTBO BCEX TOYEK ILIOCKOCTH, KOOD-
OUHATBI KOTOPBIX Y/OBJIETBOPAIOT (PYHKIMOHAJIILHOMY paBeH-
crBy y = f(x), Ha3biBaercs rpadpukoM byHKIMM,

r.e. T(y = f(x)) = {(x0;¥0) | o = f(x0)} (I — rpacdux).

Onpenenenne 3. JInneiinoii ¢pynkuueii HazbiBaeTcs pyHKIUA
Buga y = kx+b, roe k m b — KOHKpETHbIE 3aJaHHbIEe YUCJIA.

Tak Kax npsiMasi OHHO3HAYHO ONPENEsISIeTCS ABYMsI €€ Pa3/INYHbI-
MU TOYKAMH, TO IJis NOCTpoeHus: rpacduka dyukuuu y = kr + b
JIOCTATOYHO [IOCTPOUTDH ABE TOYKHU Ipaduka (WM yKa3aTb UX TOY-
Hble KOOPJHMHATHI).

Heitcrurenvho, nyctb A (—2;3) € I'(y = kz + b),
T.€. Touka A npuHamiexuT rpadpuxy oyskuuu y = kr + b,
u B(1;4) e I'(y = kz +b).

1 A. X. Illaxmelicrep. Muoxxectsa. ®@yuxuuu. [Tocnenosarensrocru. CII6.,
M., 2008, 2014. C. 85-92.



6 JIuneftnas dpyHKIMSs

T 3=k -(-2)+b [3=-2k+b [b=3+2k
O Y 4—k.14b ° Y4=k+b ' \b=4—-k '

3=—2k+b {b=3§

(3+ 2k =4 —k); {1=3k ;

3
. 1 2
3Hayut, GyHKUUs OyneT uMeTh BUI: |y = 3z + 33|

CuieioBaTeibHO, JBYX TOYEK, IPUHAIJIEXKAIIUX IrPaduKy PyHKIUU
y = kx+b, HOCTATOYHO JJIsi OHO3HAYHOTO ONpEIEIEHUs] 3HAYCHUN
k u b.

ITpumep. Hanumure ypaBuenune rpacdukoB y = kz (y = kz + b,
rae b= 0), IaHHBIX Ha YepTexKe.

YA

]
e e
d '

Peiuenue.

a) A (1;4) € I'(y = kx).
[MoncTaBnsisi KOOPAMHATHI TOYKH A; B ypaBHEHHE NPSIMOM
y=kz, nonyaum 4=4k-1; k=4, Te [l;: y=4z]

6) Az (4;2) € I'(y = kx).

IToncTaBisisi KOOpAWMHATHI TOYKM Ag B ypaBHEHHE INPSIMOM

y = kz, nonyunm 2 =k - 4; k=%,T.e. Iy : y:%x,

B) A3 (-3;3) € I'(y = kz).
IToncraBnsisi KOOPAUHATHL TOYKH Az B ypaBHEHHE IPSIMOM

y = kz, nonyunm 3 =k-(-3); k=-1,re [l3: y=—z|



I'paduxk nuneltHol dyHKUMK 7

r) A4 (—2;4) e T'(y = kx).
IloncraBnsis KOOpAMHATHI TOYKM A4 B ypaBHEHHE IPSIMOI
y = kz, nomny4um
4=k -(-2); k=-2, re [lg: y=-2z|

%) As(-3;-1) € T(y = ka).

IToncraBnsis KOOpAMHATHI TOYKM As B ypaBHEHHe IPSMO

y = kz, nonyuum —1=%k-(-3); k= %,T.e. ls: y=zz|.
e) Ag(—4;2) € I'(y = kx).

IToncraBnsiss KOOpAUHATHI TOYKH Ag B ypaBHEHHE MPSMOH

ol

y = kz, nonyuum 2 = k-(—4); k= —%, T.e (lg: y= —%a: .

IIpumevauns
1. Ons y=kz O(0;0) € T'(y = k).
2. Mycrs A (z0; %0) € I'(y = kz).
Mo2kHo noka3aThb, 4TO k = %(;' —

yryioBoit koadduuueHT ansa y = kz,

He3aBUCUMBIil OT BbIOOpa TO4UKH Ag. % A
0
toq = AB _ AdBo _ Yo _ kxzo _ Yo--—g A
ga—OB—OB()_(Bo—(L‘O_ ’ b
— o a: X
roe k=tga — - 0 BB, >
yrJoBoit ko3 dunmenT?. y=kx
VY6emuMcsi B 3TOM Ha IIpUMepaXx:

a) A1 (1;4); k

4 4
T I‘) A4 (—2;4); k=— -2
6) ‘12 (4;2); K= 421

-2
2) As (=3;-1); k=3 =

B) A3 (=3;3); k=5 = —1;¢) A (—42); k=2 = —

3. Tema oTHeaBLHOrO pasroBopa — 3TO J0KA3AMEALCTNEO TOrO,
4TO Jr00asi IpsiMasi, HelapaJljieJbHasi OCH OPAUHAT, 3380a€TCsI
ypaBHEHHEM BuIa: y = kx + b.

4;
1
2’

2 A. X. Illaxmetcrep. ITnanumerpus. CII6., M., 2011. C. 63, 64 u Tpuro-
nomerpus, CII6., M., 2013. C. 18-19.



8 Jluneitnas dyHKIWs

I'padbukn nuHeliubix dyukmmii y = kx + b

k>0;6=0 k<0;b=0 k=0;b=0
YA YA YA

" 4

A 4

4

I'padbuku ypaBHeHuss T = a

a>0 a<0 a=0
YA s 8 YA YA
I I
]
a > a » >
0 x 0 x 0 x
=Y
I
R




I'paduk nunelHON DyHKIUN 9

ITpumeuanns

1. HeobxomuMo orMeTuTbh, 4YTO OOUMN BUA 170601 NPSIMOI,
NpUHaIJIexXKallell IVIOCKOCTH, ONpeleieH B BUIE yPaBHEHUS
[mz +ny+c=0] npu m? +n? #0.

n=0
a) Ilpu {m £0 Tz = —% (mpsimast mapayuiesnibHa Oy ).

B arom ciydae mz + ny + ¢ = 0 yHKUHOHAIBHBIM
COOTBETCTBUEM He SIBJISETCH.

n#0
6) Ilpu {miO y = —%x - %; noJiaras —% = k,
—% = b, nonyyum npuBbluHbIA BUO Yy = kx + b, npu-
4yeMm npsiMast Buma y = kz + b Bcerga HemapaJiesibHa
ocu Oy.

m=0 _c
B) Ilpu {n £0 y=- (npsimast napamiensHa Ot ).

2. Ecm y npameix f(z) = kiz + by u g(x) = kex + bo:
a) ki # k2, TO NpsIMBIE IEPECEKAIOTCS;
6) k1 = ko u by # by, TO IpsiMble TAPAJLIENbHBI;
B) k1 = kg u by = by, TO npsiMble COBIAIAIOT (mapaJ-
JIEJIHBI).

3. HarnsimHoe mpaBuio: eciiM «HATH» 1O rpaduKy GYHKIIUH
ciieBa HampaBo (110 cTpesike HampasieHust ocu Oz ), TO ecn
MBI IIPH 3TOM IIOAHUMAEMCS BBEPX, TO (PYHKIMsI BO3PACTAIO-
1asl, a €CJIM OIMyCKaeMCsl BHU3 — YOBIBAIOMIAS.

4. Torma npsimeie [, lp u ls u3 mpumepa — rpacdHMKH BO3-
pacrarommx yHKuMiA, a npsaMeie I3, l4 u lg — rpaduxu
yObIBatouX QyHKIMIA.

5. Ormerum, uro npu k > 0 yskuus y = kx + b — Bozpac-
Talowas, a npu k < 0 — yObIBaromas, He3aBUCUMO OT b.

6. I'pacduk npsimoit y = kr MHOrIA HA3LIBAIOT gpaduxom npsa-
MOTi MPONOPUUOHAALHOCTIU, & YUCI0 kK — KoaPduyuenmom
NPONOPYUOHAALHOCTIU.



10 JIuneftnas yHxnus

Ypasuenue y = kx

PaccMorpum mocTpoenue rpadpukoB GyHKUME Yy = kI IpH pas-
JINYHBIX 3HAYEHUAX K.
Bosbmem st mpumepa k=2; k=35, k=-3uk=-—

1. k=2; y=2z. YA

NI
W=

CocTaBuM Tabsuily 3HaYEHMI: 2l--44

KoopaunaTst
T\ Y rouex (0]

1[2[A(1;2) _y 1
0[0[0(0;0) y=ax

[TocTpoum mo AByM TOoYKaM
rpaduk y = 2.

1 1
2. k=§; y =5z

Koopaunats
TOYeK

Yy
11A(2;1)
0[0(0;0)

=-3; y=-3z.

Koopaunatst
TOYeK (0]

1(-3|A(1;-3)
0[ 00 (0;0)

A 4

. 1
; Yy =—3T.

KoopaunaTst __1
TOYeK y 3
31—1 A(3;-—1) 0 3

W[

...........

ITpumeuyauus
1. Obparure BHUMaHKe, rpaduk GyHKUUd Yy = kT 6cezda mpo-
XOIUT Yepe3 TOYKY Hauasla KOOPIUHAT.

2. 3HaveHuss ¢ ¥ y nopbupaeM AJis yOoobCTBa Tak, YTOObI 3TO
ObLII OJHOBPEMEHHO IieJIble YHCJIA.



YpaBHenue kz =a 11

Ypasenenue kxr = a

PaccMoTpuMm ypaBHeHue kT = a.

1. Ecm q— (' YPapHeHUe NDUHUMAET BHA 0.z = 0,
T.e. 0 =0 — wucruna.

3uauur, moboe z (V) ecTb pellleHHe ypaBHEHHS.

2. Ecnu {a; (' YPaBHeHWe NDHHUMAET BHI 0-z = a,
T.e. 0 =a#0 — J0Xb.

3uayuT, pemeHus HeT (HET KOPHEH ypaBHEHHsI).

3. eciu k#0 TOrma T = %, T.e. CyIleCTBYeT eIuH
. a—m06oe’ ﬂ —k’ o e yﬂl y 'Jl

CTBEHHOE pellleHue ypaBHEHUS.

MozkHo OTMETHUTD, YTO IIPHA 3TOM:

ecJI {k>0 JIA {k<0 T0 = > 0]

a>0" a<0’
ecu {k>0 WK {k<O,To z < 0;
a<0 a>0

ecyu a=0 0o =0
k — moboe ’ -



12 JIuneitnas dbyHKIuA

I'eoMeTpuyeckas MHTepHnpeTanus
pellieHUsI ypaBHEHUs1 kx = a

YpaBHeHHE MOXKHO PACCMaTPHUBAaTh KAK PABEHCTBO IBYX (GyHKIHUH,
y = kzr u y = a, a HaxoXKJeHUEe KOpHel eCThb HaxXoXKieHHe abc-
I[ICC TOYEK IMepecedeHns: UX rpacuKOB, IPeJCTABIAIONIUX U3 ceds
npsiMele 11 u lo.

1.{k=O,
a=0 l

torma Iy : y=0, lo: y=0. 1 0

YA

=V

IBe npsameie [ u ly cnuBaloTca
B OJIHY, 3HAYHT, eCTb OeCKOHEeYHOe

MHOXKEeCTBO pelleHuH.
YA

9 { k=0
a 7& 0 l1 0 -

Torga Iy y=0, loa: y=a#0. x
JBe npamele [; u l; mapanienbHI, L, y=a
3HAYHUT, HET OOIIMX TOYEK, U peIleHui
HET.

3 k#0

" | a — mo6oe’ YA

Torga mpsiMble l; u Iy mepecekaroTCH.
3Ha4uT, CyLUeCTByeT eIUHCTBEHHOE

a
k
a
penienue r = E I E ; 0 X
2 )
7

Ha nannom pucynke k > 0, HO MOXXHO
WJUTIOCTPUPOBATH PellleHUe IIPH
JIOOBIX 3HaKaX k U a.




CamMmocrosiTesibHast pabora 1 13

Camocmoameanvran paboma 1

Jans! rpacgukn npsameix Buga y = kx + b. Onpenenure 3HavyeHus
k u b nns npameix ly, la, l3 u ly.

1. YA l

A 4

A 4




14 Jluneltnaa GyHKIUSA

Ynpaosrcrnenun

Bapunant 1

1. TlocTpoitre rpaduk dyukumit Buna y = kr + b, 3aJaHHBIX

Tabsuned:
k\b[—1[ 2 [-3[4
2(ly Iy |ls |lg
=3|ls |lg |lI7 |l

4|ly |lio|li1 [li2
=113 |lia|li5 |l16

li:y=2zx-1; ligcy=4z + 2;
lny=-3x-3; lLgy=-x+4.
2. Cpasuure rpaduky GYHKUUN U YKaXKUTe UX B3aUMHOE pac-

[IOJIOXKEHHE C YYETOM HX YIVIOBBIX K03(p(PHUIMEHTOB, Mpeod-
pa30BaHusA rpadUKOB U HAJUYUSA OOIIUX TOYEK:

a)l.lsiy=-3z—-1ul; y= -3z
hgry=-z—-1ulizgy=-z.
2. ls u lq3.

6) looy=4z—1ulipy=4z+4.

3. a) SamrpuxyiTe 4YeThIPEXYrOJbHHUK, OrPAHMYEHHBIA Ips-
MeiMu lo; lg; l3; 7.

6) Bbrumcimre JyiuHY ero HanGosbluelt AHaroHaJIH.

B) BoluncauTe miomaih 4eTHIPEXYyrOJbHUKA, OrpaHMYeH-
HOT'O JaHHBIMH MPAMBIMH.



YpaxkHenust 15

Bapuanr 11

1. Ilocrpoiire rpacduk byskumit Buga y = kx + b, 3a0aHHBIX
TabsuLei:

k\b[—1] 2 -3 4
2011 |lg [l3 |l4
=3l (lg |17 |lg
4|l o]l [li2
—1|l13 |l14|l15 |l16

ls: y=-3z—-1;, lLhgy=—-c+2
li1: y =4z - 3; ly: y=2z+4.

2. Cpasuure rpacduku QYHKIUN U YKAXKUTe UX B3aUMHOE pac-
[IOJIOXKEHHE C YYEeTOM HX YIJIOBBIX K03(uImeHToB, npeob-
pa3oBaHUs rpadUKOB U HAJIM4YUs OOIIUX TOYEK:

a)l.lpy=2c+2nly y=_2z;
lhooy=4z+2uljy y=4z.
2. l2Hl10.
6) lnpny=-3z—-3ulsy=-3cz+2

3. a) SamrpuxyiiTe 4eTbIpEXyrOJbHUK, OTPAHUYEHHBINX Nps-
MeMH ly; lg; Is; lg.
6) Boruucnure nuHy ero Haubosblielt HuaroHaJIH.

B) Bolunciure miomaib 4eTHIPEXyroJbHUKA, OTrPaHHYeH-
HOT'O JaHHBIMM MPSMBIMH.



16 Jluneftnasa byHKIUs

Bapwuanrt III
1. IMTocrpottre rpaduk byHkumit Buna y = kr + b, 3amaHHBIX
Tabsuueii:
k\b|—1| 2 |-3| 4
2111 |lg (I3 |[lg
=3|ls |l lI7 |ls

4lly |lol|li1 |[li2
—1{li3 |l14|l15 |16

lo: y=4z-1; lIlpy=2x+2;
lisiy=—-x—-3; lg:y=-3zx+4.
2. Cpasuute rpadukn GyHKIHA U YKaXKUTE UX B3aMMHOE pac-

MIOJIOXKEHHWE C YYETOM HX YIJIOBBIX KO3 (DHUIMEHTOB, Mpeosd-
pal3oBaHus rpadUKOB U HAJIMYUS OOLIMX TOYEK:

a)l.lg:y=2c-3nls y=2z
liiry=4z-3nlj;:y=4z.
2.l3lfllll.

6) lyy=2x+4ul;:y=2z-1

3. a) 3amrpuxyiliTe YeTHIPEXYTOJbHHUK, OCPAHUYEHHBbIN IIpsi-
meivu lg; li2; li3; lie.
6) Brrunciure aiuHy ero HauGosblueR AUArOHAJIH.

B) Boiunciure miomaip 4eThIpeXyrojbHUKA, OrpaHHYeH-
HOTr'O JAHHBIMH MPSMBIMH.



YpakHeHust 17

BapwmanT IV

1. Ilocrpoitre rpadbuk byHkuuit Buna y = kr + b, 330aHHBIX
TabJuieit:

K\b[—1] 2 =3[ 4
2(11 |y |l3 |lg
=3\ls |lg |l7 |lg
4lly |lo|l [ho
—1|l13 [lia|l15 |l16

ls: y=2x-3;, ligty=4z+4;
hgy=—-zcz-1;, lg: y=-3z+2.

2. CpasHute rpaduku QYHKIMHA U YKAXKUTE UX B3aUMHOE Pac-
[TOJIOXKEHHE C YYeTOM HX YIJIOBBIX K03 HIHEHTOB, nMpeob-
pal3oBaHus rpadUKOB U HAJIUYIHUSA OOIIMX TOYEK:

a)l.lg:y=-3z+4nly y= -3z
leey=—-c+4nljgy=—z
2. lg " l16.

6) lhsiy=-z-3uligy=-c+2.

3. a) 3amTpuxy#re 4eTHIPEXYTrONbHUK, OrPAHUYEHHBIH Ips-
MbiME U105 D14 D115 lis.

6) Broruucaute JyiuHy ero HauOOJIbLIEH AHATOHAIIM.

B) Beluncinre momans 4eThIPeXyroIbHHKA, OrPaHUYeH-
HOT'O IaHHBIMH NPSIMBIMH.



18 Jluneitnas yHxKnus

Pewenue ynpastcrhenudi

BapwuanTt 1

1. h: y=2z-1.

Koopaunatsr
1Y | pouex
0[-1|A; (0;-1)
2| 3 |B1(2;3) >
lip: y=4x+ 2.
T Koopauuatsr
TOYeK

2 |A10(0;2)

—1{-2|Bjo (-1;-2) >

l7: y=-3z-3. L y=-3x-3
KoopauHnats
T 1Y |rouex B, —
-3|A7(0;-3) -1\ [0 x
-1 0 |B;(-1;0)
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YA
lieg: y=—-c+4. \
=-x+4
Koopaunatsr A y

Z1Y) rouex
0|4|Ai6(0;4)
4|0|Bie (4;0)

2. CpaBuuM rpacduku GyHKIMN U yKaXKeM UX B3aUMHOE PacIo-
JIOXKEHHE C YYeTOM HX YIJIOBBIX K03(HIHMEeHTOB, nmpeobpa-
30BaHus rpadUKOB U HATMYMS OOLIUX TOYEK.

a) lsiy=-3z-1; I y=-3z

=-3x-1 =-3x
y A3 y

” . \B ,

x -10 x

=V
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Jlunetinas pyuknus

1.

Iepsoe: rpaduk y = —3z — 1 mosyyeH mnapaJsijiefib-
HBIM N€PEHOCOM rpaduka y = —3z BHHU3 Ha €IUHMUILY,
TaK KaK Y HUX OAMH M TOT 2Ke yrjoBo#t ko3dduuueHT
k = -3, a b omnyaercs Ha equHUIYY. AHAJIOrHYHO rpa-
duk y = —x—1 — nonyyeH napaJsiebHbIM IEPEHOCOM
rpaduKa y = —& BHU3 Ha €JUHHUILY.

Bmopoe: oueBumHo, 4To 06a rpacduka npaMbIx ls 1 I3
IPOXOIAT Yepe3 TOUKy ¢ KoopauHatamu (0; —1).

log: y=4z—-1;, li2: y=4x+4.
YA YA
y=4x-1 y=4zx+4 | [he
4 A12
3}--
o/ ! - Byl lo -
{ 1 x -1 x
_1 A

Ilepeoe: oueBuaHO, YTO 06a rpaduKa IapasJle/bHbI
(k=14).

Bmopoe: oTHOCUTEIBHO APYT ApYyra OHM CABHHYTHI I1a-
paJIyIeIbHBIM IEPEHOCOM Ha 5 equHHI (BBEpX WJIM BHU3
B 3aBUCHUMOCTH OT HpﬂMOﬁ OTC‘{eTa).

IIpumeuyanus

I'pacduku npsimeix 5, li3, lg u lj2 mocrpoens! (cM., co-
orBercrBenHO, BapuanTsl 11, IV, III u IV) na cTpanunax
23, 33, 28, 33.

. y=—3r — 1 — yObiBawwmas pyHKIUS;

y=—xr — 1 — yObiBaowmas pyHKIUST;
y = 4z + 4 — Bo3pacratomas pyHKIUA;
y = 4r — 1 — Bo3pacraoias GyHKIHUS.



Pemenune ynparkuenuit 21

3. a) 3amTpuxyiiTe 4eThIPEXyTOJbHUK, OFPAHUYEHHbIH Npsi-
mbiMu lg, lg, I3 u l7.

6) Bbrunciure ayuHy ero HauboJbIIEN JUATOHAJIH.
B) BhlunciuTe miomags TAKOro YeTHIPEXYTONbHUKA.

J1/1s1 MOCTPOEHNsT YeThIpEXyTroJIbHUKA HallieM TOYKH Iepece-
YeHUs] JAHHBIX NPSMBIX:

la: y=2x+2,
lg: y=-3x+2,
l3: y=2x -3,

ly: y=-3z-3.
y=2cr+2
: ; = — 2
lbNlg {y:_3m+2, 2z + 2 3z + 2,
Torga z =0, y=2,

T.e. B(0;2) — ofwas To4ka OpsAMbIX Iy u lg.

) y=-3z+2 o
lgNls: {y=2x—3 ; 3r+2=2zx-3,
Torga z =1, y= -1,

T.e. C(1;—1) — obmas Touka lg u l3.

I3 Nl {yizx—3_ 2r — 3= -3z —3,

Torga ¢ =0, y= -3,
T.e. D(0;—3) — obmas Touka I3 u l7.

) y=2r+2 — A
laNly: {y=—3a:——3’ 2 + 2 3z — 3,
Torga r = —1, y=0,

T.e. A(—1;0) — obmwas Touka lz u l7.



22 Jlunetinas byHkIus

6) OueBugHo, uro BD = 5 — Haubo/bliasi AUATOHAND.
B) SaBcp = SaaBp + Sacep = 25A4BD;
SAABD = %BD -AO; SaaBp = % -5-1=2,5kB.exm.

Tora [Sazc0 = 5.

ITpumeuanmne. OuyeBuaHO, YTO MoAy/b abcuucc Toyek A
u C pasen Boicore ANABD u ACDB.
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Bapuanr 11 =-3x-1
1. Is5: y=-3z—1.
- KoopaunaTs! >
TOYEK x
-1| 2 [4A5(-1;2)
0 [-1|Bs5(0;-1)
ha: y=-z+2. y=-x+2
KoopaousaTsr
T1Y| rouex
0|2[{A14(0;2) »
2|0|{B14(2;0)
14
l11: y=4z - 3. YA
Koo aThl y=4x-3 g
PAMH
1Y | toyex
0(-3 A11 (0; —3) 1t-- Bll
1| 1 |By(1;1) ol 71 >
A
11} -3
.}’A/
4 A,
ly: y=2z+4.
KoopauHaTs
T
TOYeK B,
4| A4(0;4) >
) _2 0 X
—2|0|B4 (—2;0) /
l

y=2x+4
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2. CpaBuuM rpaduku GYHKIHA U yKa)KeM UX B3aMMHOE pac-
[IOJIOXKEHHE C TOYKH 3PEHHs] UX YIJIOBBIX KO3 (PHUIMEHTOB,
npeobpa3oBanus rpadUKOB U HAJNYMsS OOIIUX TOYEK.

a) lory=2z+2 u ly: y=22z.

YA YA
y=2x+2 / y=2x
244, 2(--4
B2 X 1 X
l2
hoy=4+2u ljgy=4z
YA YA
y=4x+2 | [ho y=4x 4|
S of |
x 1 x

Ilepsoe: rpaduk y = 2x + 2 mo/y4yeH NapaJijiebHbIM
nepeHocoM rpaduka y = 2x BBepX Ha JIBe €JUHUIBI, TAK
KaK y HUX OIMH M TOT Xe YIJIOBOM Koaduiment k = 2,
a b omnyaercs Ha 2. Anasornyso rpaduk y = 4z + 2
[OJIy4eH HapaUleJIbHBIM IiepeHocoM rpaduka y = 4z
Ha [Be eauHUIbI BBepx (k =4).

Bmopoe: oyeBunHo, uTo 06a rpaduka — Yy = 2T + 2
U y = 4x+2 — npoxoadaT yepe3 TOUYKY C KOOpAWHATaMU
(0;2).
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6) l7: y=-3z-3; lg: y=-3z+2.

YA YA
L L,
2
B, > 0 >
-1\ [0 x 1 x
AX-3
y=-3x-3 \ y=-3x+2

Ilepsoe: oyeBnpHO, 4TO 06a rpaduKa NapaJiebHbl,
TaK KaK y HUX OOVH M TOT XK€ YIJIOBOM KO3 pHIMeHT
k=-3.

Bmopoe: oTHocUTeNbHO APYT APyTa OHM CABHHYTHI Ia-
paJijIe/IbHBIM [IePEHOCOM Ha 5 euHUIl (BBEPX WM BHUS3,
3aBUCHUT OT IPSIMOM OTCYETa).

IIpumeyanns

1. T'pacduxu npameix lg, lig, l7 u lg nocrpoensl (cM., co-
orsercrBenHo, BapuaHTsl III, I, T u IV) Ha cTpanunax
28, 18, 18, 34.

2. y = 2z + 2 — Bo3pacTatoias QYyHKIUS,;

y = 4z + 2 — BoapacTaomas GyHKIHUS;
y = —3z — 3 — yObIBalomas QpyHKIUS;
y = —3x + 2 — yObIBaoas GyHKIHUS.



JIunelinas bynkuus

3. a) 3amrpuxyiiTe 4eThIpeXyroJbHUK, OTPAHUYEHHBIN Npsi-
mbiMu 1y, lg, l15 u ls.

6) BorumciuTe gyiuHy ero Haubousbinedt JUaroHaJ M.
B) BeruncinTe miomaap TaKoro YeThIPeXyrolbHUKA.

151 mocTpoeHust YeThIpexyrojbHUKa HalieM TOYKHU mepece-
YeHHUsl JAHHBIX IPSAMBIX:

Lh:y=2zx-1,
ly: y=2x+4,
Is: y=-3z -1,
lg: y=-3z+4.

) y=2r—-1 1 e
I Nls: {y=——3x—1’ 2r—1=-3x -1,
Torga £ =0, y=—1,

T.e. B(0;—1) — obmas Touka npsmbix [} u ls.

) y=2r+4 e
lgNlis: {y=—3m—1’ 2r+4=-3z-1,

Torga r = -1, y=2,

T.e. C(—1;2) — obwas Touka npsmbix lg u l5.

) y=2r-1 o
lhNlg: {y=—3:c+4’ 2z — 1 = -3z + 4,

Torga =1, y=1,

T.e. D(1;1) — obmas Touka npsmbix [} u lg.
) y=2r+4 _
lyNlg: {y=——3:1:+4’ 2r +4 = -3z + 4,

Torma ¢ =0, y =4,

T.e. A(0;4) — obmas Touka npaMbIX Iy U lg.
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i D
T/ 1 %
BX-1
y=-3x+4

y=-3x-1
6) OueBugHo, uro AB =5 — Haubosbllas AUArOHATD.

B) SacBp = Saacs + SaBpa = 25a4cB;
SaacB = %AB -CO1; SaacB = % -5.1=2,5KB.ex.

Torna [Sacep =)

IIpumeuanue. OueBugHo, 4T0 MOAYJb abcuucc Toyek C
u D pasen Boicore AACB u ABDA.
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JInnetinas byHkuus

Bapuanrt III
1. lg: y=4x - 1.
Koopaunats .
T\ Y lrouex x
0[—1|Ag(0;-1)
13 Bg (1; 3)
L y=4x-1
YA
la: y=2x+2. /
Koopaunats: 2 A
T Y| rouex / 2
2|A2(0;2) -1/ 10 g
—1|0{Bs (-1;0) B, x
L y=2x+2
YA
y=-x-3
\B:s R
lis: y=—-z-3. =3 3 >
T KoopaunaThi
Y | rouex A
0{-3 A15 (0; -—3) -3 15
—3| 0 |B15(-3;0)
ll5
YA
18
lg: y=-3x+4.
z Koopaunats:
Y| rouex
04| As (0;4)
1{1{Bs(1;1) >
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2. CpaBHuM rpacdukn GyHKIUA U yKaxKeM UX B3aUMHOE pac-
[IOJIOXKEHHE C TOYKHM 3PEHUsI UX YIVIOBBIX K03(hUIIMEHTOB,
npeobpa3oBaHusi rpadUKOB U HAJUYHUS OOIIUX TOYEK.

a) lgpy=2z-3 u lj:y=2z.

YA
y=2x
2.--|
of | .
1 x
A, /3
./
hiry=4—-3u lj;:y=4z
YA YA
y=4x-3 by y=4x 4|
1By, o .
o] /1 x 1 x
Au} ’

Ilepsoe: rpacduk y = 2z — 3 nonydeH napaJjliie/IbHbIM
[EPEeHOCOM IpaduKa y = 2T BHHU3 Ha TPH €AUHHUIIbI, TaK
K8K y HUX OJMH M TOT e yIJIoBo# Koaddunuenrt k = 2,
a b orimuyaerca Ha 3. AHajornmuHo rpaduk y = 4z — 3
noJlydeH NapaJlie/IbHbIM IIepeHoCcoM rpaduka y = 4z,
TOXKE€ BHU3 HA TPH €IUHUIIBL.

Bmopoe: oyeBugHo, 4To 0oba rpaduka — y = 2z — 3
U y = 4r—3 — NpPOXOHAT Yepe3 TOUKY C KOOpAUHATaAMHU
(0; -3).
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JluneftHas dyHKIUA

6) lyy=22+4 L:y=2z-1

y=2x+4 y“/
464

4

9 4

™
[\
(=]
" 4

Ilepsoe: oueBUAHO, YTO 06a rpaduKa MapaJiebHbl, TaK
KaK y HUX OJMH U TOT e YyIJI0Bo# K03 dpunuenr k = 2.

Bmopoe: oTHOCHTENIBHO APYTr ApYyra OHU CABHHYTHI Ia-
paJlJIeJIbHBIM TIEPEHOCOM Ha 5 equHull (BBEPX WM BHU3,
3aBHCHUT OT [PSIMON OTCYeTa).

IIpumeuyanus

1. I'paduku npsmsix l3, 111, l4 u l; moctpoenst (cMm., co-
orBercTBeHHO, Bapuanthl IV, II) II u I) Ha crpanunax
33, 23, 23, 18.

2. y =2z — 3 — Bo3pacraouas QyHKIusI;

y = 4z — 3 — Bo3pacTarolias QyHKIUST;
y = 2r + 4 — BO3pacTaiolias QyHKIHs;
y =2z — 1 — Bo3pacTaiomas QyHKIUs.
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3. a) 3amrpuxyiiTe YETHIPEXYTOJbHUK, OrPDAHMYEHHBIA MIpsi-
MBbIMH lg, l12, ll3 n 116-

6) Brrumcnure nnuHy ero Haubonbluel THArOHAJH.
B) Brrunciure miomna e TAKOrO 4€THIPEXYTOJILHUKA.

151 moCTpoeHMsT 4eThIpeXyroJbHUKA HalileM TOYKH Iepece-
YeHUS JAHHBIX MPSMBIX:

lg: y=4xr -1,
lig: y=4x+4,
hs: y=-z-1,
lig: y=—-x+4.

y=4r -1

; dr—1=—-xz-1,
y=—-x—1

lo Nly3: {

Torga ¢ =0, y= -1,

T.e. A(0;—1) — obuasi Touka NpsAMbIX lg U l13.

) y=4r -1 o
lo Nlye: {y=—:c+4’ 4 —1=—x+4,

Torma r =1, y=3,

T.e. B(1;3) — obuas Touka nmpaMbIx lg u le.

y=4z+4

 drx+4=-x-1,
y=-z-—1

L2 Nly3: {
Torma ¢ = —1, y =0,

T.e. C(—1;0) — obwas Toyka mpAMbIX l12 # l13.

=4z +4
liz Nhe: {z=-$+4;

rorma £ =0, y =4,

dr+4=—-zx+4,

T.e. D(0;4) — obuias Toyka npaMeix li2 u lie.
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y=—-x—-1

6) OueBnaHo, uto AD =5 — nHaubonbluas JUaroHalIb.

B) SacpB = Saacp + SaaBp = 2Sa4cD;
SAaAcD = %AD -OC; Spasacp = % -5.1=2,5ks.ex.

Toraa [Sacos = 5.

ITpumeyanne. OdyeBuaHO, 9YTO MOAyJb abcuuce Touek C
u B pasen Boicore AACD u ADBA.
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Bapuasnt IV
1. l3: y=2z-3.
T Koopaunats
Y | Touex
0(-3 A3 (0; —3)
2| 1 |B3(2;1) 4, 3
la/ y=2x-3
YA
y=4x+4 Ly
lig: Y= 4z + 4.
4 A12
z Koopaunatsr
TOYEK
0 [4]A12(0;4)
—1{0|B12(—1;0) B, 0
»
[—1 x
YA
y=-x-1
li3: y=—z-1
Bisl0 -
r Koopaunatst _1\ A *
Y |rouex -1
—1{A;3(0;-1)
—~1| 0 |B13(-1;0) 13




34 Jlnneitnas dyHKuus

YA
lg: y=-3z+2. Ly
Koopaunatst
Ty TOYEeK 2 A°
7 40,2 \
1/-1]Bs (1;-1) 0 >
X
_1 -
y=-3x+2

2. CpaBuuM rpacduku QyHKIMA ¥ yKaXKeM X B3aMMHOE pac-
MOJIOXKEHHE C TOYKHM 3PEHHs MX YIJIOBBEIX K03((PUIIMEHTOB,
npeobpa3oBaHus rpadUKOB U HAJIUYUs OOIIHUX TOYEK.

a) lggy=-3z+4 u lgy=-3z.

A A
la
X---| 3
.  \o >
x -1 x
y=-3x+4 y=-3x
heey=—-2z+4 unljgy=-z
YA y=—x+4 L S
l
16 A]o
4
B
--{1
B = I \J0 >
0 4Y -14 x
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Ilepsoe: rpaduk y = —3z + 4 mosnydyeH napaJijieiib-
HBIM MepeHOcoM rpaduka y = —3x BBEPX Ha YeThIpE
€IMHUIBI, TAK KAK Y HUX OJUH U TOT >Ke YIVIOBOM K03(-
dunpenr k = —3, a b owimyaercs Ha 4. AHayslorm4HO
rpaduk y = —zr+4 nojydeH napajjiebHBIM [IEPEHOCOM
rpaduKka y = —Z, TaKXKe BBEPX HA 4YeThbIPe eJUHUIIBI.
Bmopoe: odeBuaHo, 4TO 06a rpadmka — y = —3x + 4
U Yy = —r+4 — NpoXoAAT Yepe3 TOUKY C KOOPAMHATAMU
(0;4).

6) hs: y=-2-3; ly: y=-z+2.

A

A y=-x-3 \\y4 y=-x+2
A
2
\Bl5 \Bu

-3 0 0 2

3 15
N N

ITepsoe: oueBuOHO, 4YTO 0ba rpaduka NapajlesbHbl,
TaK KaK y HHUX OJMH U TOT XKe yIVIOBOH K03 PHIueHT
k=-1.

Bmopoe:  OTHOCHTEJIBHO ApYr Apyra HX Trpaduxu
CABMHYTHI TapaJl/Ie/IbHbIM [IEPEHOCOM Ha NATb eIUHHUIL
(BBEpX WJIM BHHM3, 3aBHCHT OT NPSIMOlt OTCHeTa).

9 4
=V

IIpumeyanns

1. I'padukn npameix lg, lig, l15 ¥ l14 MOCTpOEHBI
(cm., coorBercrBenHo, BapuanTh 11, I, III u IT) na crpa-
Hunax 28, 19, 28, 23.

2. y= -3z +4 — yGuiBalomas GyHKIHS;

y = —x +4 — yOsiBaromas PyHKIUS;
y = —z — 3 — yOniBatomas pyHKIHS;
y = —r + 2 — yOniBalomas pyHKIHS.



JInnetnas dyHKIms

3. a) 3amrpuxyiiTe YeTHIPEXYTOJbHUK, OrPAHUYEHHBIH Ipsi-
MbMHE l1g, b4, 111 ® Ii5.

6) Borunciure ayiuHy ero HauGosbLIeH AUArOHAJIH.
B) BrrunciunTe miomaib TAKOro 4eThIPEXYrOJbHUKA.

151 MOCTpOeHUsI YeThIPEXYTOIbHIKA HalileM TOYKM Iepece-
YEeHHUST JAHHBIX NPSIMBIX:

lio: y=4dx + 2,
lig y=_$+2»
lih: y=4xz -3,
1151 y=—x—3.
. y=4z+2 _
li0 Nl {y=_x+2, dz+2=—-x+2,

Torgja ¢ =0, y=2,

T.e. A(0;2) — obuas Touka npsaMbIX lyg u 4.

y=4r+2

; 4 +2=-x-3,
y=-z—-3

lioNlys: {
Torga ¢ = —1, y= -2,

T.e. B(—1;—2) — obuwas To4ka npsambix lig u lis.

) y=4r-3
ha Nl {y=—-:c+2’

Torma =1, y=1,

dr —3=—-x+ 2,

T.e. C(1;1) — obwas Touka npsMbIX l1; u li4.

y=4x -3

y=—-:v——3; 4r -3 =—-z -3,

lin Nlyse {

Torga ¢ =0, y= -3,

T.e. D(0;—3) — obmas Touyka npameix 13 u lis.
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6) OueBuaHo, uro AD =5 — HauGonbluas AUAroHab.

B) SaBpc = SaapB + Sapac = 25a4BD;
SAABD = %AD +O1B; SaaBp = % +5-1=2,5KB.en.

Torna [Sa500 =)

IIpumeuyanmne. OueBHIHO, YTO MOAYNb abciucc Toyek B
n C pasen Beicore AADB u ADAC.



38 Jlunettnas pyHKIysA

Camocmosameavras paboma 2
(ITocmpoerue zpagpuxos no ypasneruro)

Bapmunanr I

[TocTpoiiTe rpacduku ypaBHeHuil:
1. 2r+y+3=0;

y+2=0;

3x+y—2=0;

—-r—-2y+1=0;

-3z +2y—1=0;

—~2r —4=0;

3z + 2y = 0;

-3y =0.

® NS oA WD

Bapmuant II

[TocrpotiTe rpaduku ypaBHEeHUH:
1. -3z+2y+1=0;

3z —6=0;

002 —y+1=0;

-z + 3y — 3 =0;

r—y—2=0;

—2y—5=0;

—0,5z + 2y = 0;

2z = 0.

A R



CamocrosiTesbHas paboTa 3

Camocmoameavras paboma 3
(Hazxoorcdenue ypasrenus npamoti

no 3adarnnomy zpaduxy)

Bapmasnr 1

Hanummure ypaBHeHne npsiMoii 1o 3a1aHHOMY rpaduKy.

YA

YA

1. Y :
0 P 3
3 x 0 Poox
S, % O ;
3 VA VA
\3
2\
1 s
0 x 0 2 x
5 YA VA
3 ...
2/
0 3 x o] 2 x
YA
7.
\—_3 0 - -
_1‘\
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Bapmuanr 11
Hanummure ypaBHeHNe npsiMo#l o 33JaHHOMY I'paduKy.
y{k YA
1. Y IS :
0 L, - S
3 x 0 ; x
—4 f-emnee- '
3. A A
2 \
> ! \1 3
0 x 0 \ x
5. yA YA
\ 1
-3 0 - \_ >
; x 0 3 ~x
A _3
7. YA YA
2 .
/1‘ E
= o 2 % 2] o g
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YpaBHEHUS NPAMBIX, ILJIOIAIA
orpaHMYeHHbIX UMHU puryp. Buasl cummerpun
1 UX BJIMSHUE HAa BUJ yPaBHEHUil NPAMBIX

ITpaxmuxym 1
1. Tpeyronbuuk onpexeneH toukamu A (—2;1), B(3;2),
C (—1;—2). Ha#igure:

a) ypaBHEHHUsI NPSIMBIX, COAEPXKAIUX CTOPOHBI TPEYIOJb-

HUKA,;
6) mwiomaas TPEYroabHNUKA, 3ananHoro Toukamu A, B, C;
B) KOOpAMHATHI TOYKH [) — d4eTBepTON BEpIIUHBI HApaJ-

nenorpamma’ ¢ Bepmmnamu A, B, C;

F) KOOpAHWHATHI TOYKHU NNEepeCedYeHUus ,zmaronaneﬁ 9TOro Ina-
paJuieaorpaMma.

HaHo:
A(=2;1)
B(3;2)
C(-1;-2)

a) HaiiuTe ypaBHEHHUS
npsambix AB, BC, AC;
6) naitnure SAaABC;

B) nosarasi, 4ro Toukun A, B, C — BepumMHBI napaJijieso-
rpaMMa, HaiiluTe KOOPJUHATHI Touku D — yeTBepTOil Bep-
HIMHBLI 3TOr0 NAPAaJLIeIOrPaMMa;

r) HallUTe KOOPAMHATHI TOYKH IlepeceyeHusl AuaroHaJen

napaJijiesIorpaMMa.
a) Ilpsimass AB:
AeT(y=kz+b) 1=k -(-2)+b (I —1)
Bel(y=kz+b)' |2=k-3+b
2
1=-2k+b b=1g | 2
{5k=1 : { =%5,T.e. AB: y=gz+15|

SHapa.nnenorpaMMOM Ha3bIBAETCA 4YeTbIPpEXYTOJIbHUK, ITPOTHUBOIIOIO2KHbIE
CTOPOHBI KOTOPOT'O IIOIIaApHO IapaJlJie/IbHbI.



Jluneitnas dyskuus

IIpamasa BC:

{BGI‘(y=k:c+b). {2=k-3+b

CeTly=ho+b)' | -2=k-(—1)+b° T~

4 =4k k=1
{—2=—k+b; {b=_1’ Te [BC: y=z-1|
[Ipsamaa AC:
AeT(y=kz+b) [1=k-(=2)+b _—
{_2=—k+b; {b=_5’T'e-|AC¢ y=-3z—5]
6) Haitnem SaaBc. Iy
Onumem okono AABC N
NpAMOYTOJbHUK, CTOPOHAM !
|

KOTOPOI'O IPUHAIJIEXKAT
Toukn A, B u C, cTOpOoHBI
KOTOPOro NnapaJuiesibHbI OCIM
opauHaT U abcuucc.

Torma M (-2;2), P(3;-2), T(—2;—2) — BepumuHbl
npsimoyrosnibiuka M BPT.

N ]

OueBuaHO, 4TO

SmBpT = SnamB + SacBp + Sacta + SaaBc.

1. Suppr = TM - MB, tne TM = 4, MB = 5,

T.e. SMBpT =4-5=20.

L AM - MB, rne AM =1, MB =5,

=2-5=25.

.CP-BP, tne CP = 4, BP = 4,
Te Spcpp=73-4-4=8,

4. Sparc = 3 - AT -TC, tae AT =3, TC = 1,
T.e. Sparc =3-3-1=15.

5. Spapc=20—25—8—15=8.

2. SpamB =
T.€. SaaM

DO — o] (V)]

3. SacBp =
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B) Hailinem xoopauuatsl Touku D, monaras,

yto ABDC — napaJjuienorpamm.

1. Tak kak AB||CD = 24
(CD: y=kiz+b)
u AB: y=%m+12,
torna C € I'(y = kiz + by),

ak1=%.

Torma —2 = ky-(—1)+b1; —2 = —%+b1; b= —1%.

CanenosarensHo, CD: y = %x - 1%_
2. Anamoruuno AC | BD

(BD: y=koz+b2)

u AC: y= -3z 5.

3Ha4urT,

B € I'(y = koz + b2),

u kg = -3.

Torma 2 =ky-3+bg; 2=(=3)-3+by; bp=11.

Cnenosarenbno, BD: y = —3x + 11.

3. Pemasa cucremy ypaBHeHu# miasi npsmbix CD
u BD, naiinem KoopauHaThl TOYKu D:

——lx—lé 1
Y=75 5, fr—lz=-3z+1L

[SAIF-8

y=-3r+11 '
z—9=—-15z+55; 1l6x=64; zx=4; y=-1
Urak, D (4;-1).
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Jluneitnas pyukus

r) HaiizeM KoopIMHATBI TOYKH IIEpPECEYEHUsI JHaroHaJIelt
napaJienorpamma ABDC.

UsBectHo ypaBHenue npamoit BC:y =z — 1.
Haiinem ypasuenune npsamoit AD: y = k3sx + bs.

{AGP(k3(E+b3). {1=k3'(—2)+b3‘ I—1I
D € T'(ksz +b3)’ —1=k3-44b3 ’
2=—6k3; 13.

by =1

CnenosarensHo, AD: y = —%w + %

Pemum cucreMy ypaBHeHUi U HaliieM TOYKy mepecede-
uus npsambix AD u BC:

-1 .1
{y— 3$+3; —-:lim+-:1§=:r—1;
y=z-1

—z+1=3zx-3; z=1; y=0.

Cnenosarensno, AD N BC = M; (1;0).
JI106OIBITHO OTMETHUTB, YTO CYLIECTBYIOT JABa APYTUX apaJ-
nenorpaMma ¢ BepiimHamu B Toukax A, B u C: ABCD
u ACBD. Halinute KOOpAMHATHI YeTBEPTON BEPIIHUHBI H KO-

OpIOMHATHI TOYKM IepeceyeHusi AuaroHaje M sTux mapaJ-
JIEJIOTPAMMOB.

[IpoBesuTe pellieHHE CaMOCTOATEIBHO U [IPOBEPHLTE, YTO:
s ABCD: D (-6;-3); M, (—1%; —%) ;
mis ACBD: D (2;5); M; (%, 1%) .

IIpumeyanue. MoXXHO NOCYNTATD IIPOIIIE, €CIH 3HATD:
a) AMaroHajiM NapaJlyiesiorpaMMa IepeceKaloTCs U TOYKOu
nepecevyeHus AeISITCS MONoJiaM;
6) dopMyily KOOpAMHAT CepeMHBI OTPe3Ka Yepe3 KOOpIu-
HaTbl €ero KOHIIOB:
nycte A (z1;41), B(z2;%2), C(zo;y0) — cepenuna or-
peska AB, Torma ro = ﬂ%z; Yo = yﬁzﬂ
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2. [ns npsamoit [, 3anaHHOM ypaBHeHueM 3z — 2y = 6, Hamu-
HINTe YpaBHEHUE IPSAMOU, CHMMETPUYHOR el OTHOCHTENILHO:
a) ocu Oy; 6) ocu Oz; B) npsMo#t y = z; r) mpaMoit
Yy = —Z; 1) HadyaJia KOOPIUHAT.

Onpenenenue 1. Touka A Ha3biBaeTcsi LHEHTPaJIbHO-CHMMeET-
pu4Holl Touke B oTHocuTeJibHO TOYKH O, eciam:
a) Touku A, B,O oaHoBpeMeH- B
HO NMpUHagJjexXat npamoit l; A Q
6) paccrosaue AO = OB,
rae Touka O npuHaajeXxut orpe3ky AB.

O6osHauaerca Zo (A) = B unm Zo (B) = A.

Onpenenenue 2. Touka A Ha3bIBaeTcs
cuMMeTpUYHON Toyke B OTHOCHTEJBHO
ocu I, ecam:

a) npsmasa (AB) Ll;

6) ABNl=0 u AO = OB.
O6Goznauaerca S; (A) = B
wm S; (B) = A.

a) 3aJaaMMCcsi BOIPOCOM, NPH KAKHUX YCJIOBHSIX NpsiMasi
l3: y = ki + by cummerpuuHa npsimoit [ 3z — 2y = 6
oTHOcuTeNbHO ocu Oy.

YA YA
3x-2y=6 3x-2y=6

hS
"




Jlunetinasa GyHkims

1. OyeBuIHO, YTO TOYKA IepecevyeHHs NpsMBIX [ U [y
c oceio Oy — ognua ¥ Ta xe, B(0;-3).
Suaunt, by =b=-3, re. l1: y=kiz—3.

2. Touku nepeceuenuss npsMbix I u Il ¢ ocbio abe-
IIUCC TaKXe NOKHBI ObITh CHMMETPUYHBIMM OTHO-
curesbHO ocu Oy:

:3xz—-2y=6; y=0 =2

A (2;0) € Oz, snaunr A; (—2;0) € Ox.

Torna npsimas A1 B (l;) cuMmMerpuyHa npsMoit
AB (1) orHocuTenbHo ocu Oy.

_ . JBel(y=kiz+b) .

{—3=k1-0+b1 . {bl=_3

0=k1-(—2)+b1’ k;l:—%’

Te lj;:y= —%m—3, i [ -3z — 2y = 6].

ObpaTuTe BHUMaHHE, YTO [0 CPABHEHHUIO C JAHHOH
npsmo#t 3z — 2y = 6 y mpsiMo#f, CHMMeTpPUYHOM!
et orHocuTenbHO ocu Oy, MeHsieTCs 3HAK KO3d-
bunueHTa IpU T, NpUYEeM MEHSIETCS TAKXKe U BUJ
MOHOTOHHOCTH, T. €. BO3PACTAIOIIAs Ha YObIBAIOLLYIO
H HaobOPOT.

6) IlonbiTaemcsi Tak e BBISICHUTb YCJIOBHS TOrO, YTO
npsaMas lp: y = kor + by cuMMeTpHYHa NpPAMOKN
l: 3z — 2y = 6 oTHOcuresbHO ocu O.
1. OyeBHaHO, YTO TOYKA MepecevyeHuss NpaAMbIX [ u lg
C OChI0 abcIuce Mo/IXKHa, OBITH OJHONW U TOH Ke.
Hna 1 3z — 2y = 6 npu y = 0 =z = 2. 3Ha-
auT A(2;0) — TouKa nepecevyeHus mpsiMbIX | u Iy
C OCbIO abcumcc.
A€eTl(y=koz+bg); 0=ky-2+0bg; b= —2k,.
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2. Touku nepeceyenus

PSIMBIX C OChIO
OPAMHAT JOJIXKH
CHUMMETPHYHLI

OTHOCHUTEJIbHO OCH

abcuuce.
Hnsa 1: 3z — 2y

mpu =0 y= -3,

T.e. B(0;-3) ¢

METPHYHA, OTHOCUTEJILHO
ocu abciuce Touke Ba.

CrnenoBarenbHo,

HaThl TOYKM By

YA

bl OBITH

=6

M-

KOOpIH-

— (0;3).

Tenepb HamumeM ypaBHeHue npsaMoli ABj:

{
{

Bz € F(y: k21'+

by =—3
by = 3

A €T (y = koz + bo)

0=k2-2+b2.
3=ky-0+by’

{

b2) ;

, T.€. ABg=l2:y=—%:c+3, 3z + 2y = 6.

OOpaTuTe BHMMaHME, YTO B YPABHEHHH IPSIMOH, CHM-
METPHYHON JAHHON OTHOCHTEJLHO OCH abumce, MeHsieT-

Csl TOJIPKO 3HaK IIpH

y: 3x—2y=6 u 3z + 2y =6.

OrMmeTuM TaK>Ke, 4TO IIPDHU 3TOM MEHsEeTCA B MOHOTOH-

HOCTH.

B) OiuH u3 BapuaHTOB IOMCKa pelleHHHi — HalTH BO3-

MOXKHYIO TOYKY IIEp:

eceyeHus npsameix l: 3z — 2y = 6

U l3: y = . s 3TOro pemuM cCUCTeMy ypaBHEHHMI:

3r—2y=6
y=z ’

{ {

Jlerko BUIETH, YTO T

=6
y=69 E(6’6)'

ouka Aj (0;2) cMMMeTpUYHA TOYKe

A (2;0) oTHOCHUTENHHO NPSIMOK Y = .
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JluneitHasa byHKIMA

Tenepsb ocraercs Hanucarh ypaBHenue npsimoit AzE' (l3):

EeTl(y=ksz+bs) 6=~k -6+0b3
As € T(y = ksz + b3)’ 2=k3-0+b3’

2

{k3= 3, re A3E:y= §x+2mm 3y — 2z =6.
bg =2

Eciu npucMoTperbesi, MOXKHO 3aMETUTh, YTO ypaBHEHHUE

atoit npsimo#t (3y — 2z = 6) mosyvaercss U3 UCXOJHOTO

(3z —2y = 6) 3ameHOlt = Ha y U Yy Ha X, IPU ITOM

BUJ], MOHOTOHHOCTH HE MEHSIETCsI.

IIpumeyanme. Tak Kak JaHHOe ypaBHEHHE IPSIMOMN
3x — 2y = 6 ecTb MOHOTOHHasI Ha BCel 4MCIOBOU ocu
dyskuus, To pyskuus 3y — 2z = 6 sBIsgeTCA IO OTHO-
IIEHUIO K Helt B3auMHooOpaTHoM. (Yrobbl HaltTh yHK-
uuio, o0paTHYIO JaHHOH MOHOTOHHOW y = f(z), HyX-
HO NIOMEHSITb MecTaMu OykBbl T U §y — T = f(y) —
U HalTH U3 IOJIy4eHHOr0 PaBeHCTBa Y KAK U3 ypaBHe-
Hus. Tem cambiM momyyum o6pathHyo K ¥y = f(z) dyHK-
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mo y = g(z).) Dro u3BecTHO Giarofaps ciemyromeit
TeopeMe.

Teopema. I'pacdukn i106BIX B3aUMHOOGPATHBIX
byHKIMiT CHMMETPUYHBI OTHOCHTEJIBHO TPAMOM
y =z

OTMeTHM, YTO BaKHEHIIMM YC/IIOBUEM CyLIECTBOBAaHUS
dyHKuuU, 06paTHOM NaHHOM, ABJSIETCS MOHOMOHHOCTID
UCXOAHOM (epBUYHOM) DYHKIMHU, YTO OGECIIEYNBAET TO,
YTO Ka’K0€e CBOe 3HaYeHre (PYHKIUS IPUHIMAET TOJBKO
OIMH pa3.

Paccyxasi 10 aHAJIOTUM C yHKTOM B), HalJIeM TOYKY

mepeceveHus NpsAMbIX 3T —2y =6 u y = —z:
3z —2y==6_ z=1,2
y=-z  |y=-12"

OueBuaHO, 4TO TOUKa F4 MOMKHA NPUHAIJIEKATD NPs-
Moii ly, cumMerpuyHoit npsimoit [: 3z — 2y = 6 oTHOCH-
TEJIbHO OCH Y = —T.
HaiineM Touky B4, cUMMeTpUuHyIO TOUKe B oTHOCH-
TeabHO mpsiMo#t y = —x. OueBumgHO, uTO By mnMeer
koopauHaThl (3;0).

yA
3x-2y=6

=V
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JIluneitnasa byHkuus

Ocraercst HaitTu ypasHeHue npsimoit ByEy (l4):

B4€I‘(y=k4:r+b4). 0=Fky-3+by .
EieT(y=kaz +by)’ —12=kys 1,2+ by’

2

12=18k; { =3
by = -2

T.e.y=%$—2lflﬂl/l -3y + 2z = 6.

CpaBHuBasi JaHHOE ypaBHEHUE C MCXOJHBIM, 3aMETHUM,
YTO MbI IIPOCTO MEHsIEM MeCTaMH K03 (DHUIMEHTHI IpH
z u y (WIn MeHsieM MeCTaMU T Ha —Y U Y Ha —ZI).

IIpexx e Bcero BCIIOMHUM, KAKOBBI YCJIOBHSI CUMMETPH Y-
HOCTH TOYKH A (Zo;yo) OTHOCHTENBHO Hadaja KOOp-
JIMHAT.

ITycrb Touka Ap (71;y1) di A(x,y,)
CUMMETPUYHAa JaHHOM. Yoo ) ’
Tax kax OA = OA; R ) P
n O € Ay, e %
TO T = —Ip; Al(;‘l';“l;‘li"""yl

Y1 = —Yo, 3HAYUT

Zo (A (03 y0)) = A1 (—z0; —y0)-

Heob6xomumo Haiitu s, A

rne Zo(l) = Is.

PaccMorpum rpacduk /

3z — 2y = 6. = A »
Tak kak Zp(A) = As,

to A(2;0) — As(—2;0). B

Tak kak Zo(B) = Bs, /

to B(0;—3) — B5(0;3). 8x-2y=6
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IIpumeuanue.

YpaBHeHue npsiMoil ls, CHMMETPHUYHON OTHOCHUTEJIBHO
Ha4aJja KOOPAMHAT mpsiMoit 3 — 2y = 6, TakoBO, 4YTO
Touku As u Bs, npunaiiexaiye eif, yI0BJIETBOPSIOT

ypaBHeHuio ls: y = ks + bs:
A5 (—2;0) € I(y = ks + bs) |
B5(0;3) € I'(y = ksz + bs)

0=k‘5-(—2)+b5.
3=ks-0+bs ’

/

YA

/Z;x+2y=6

/.

2ks =bs ks =1,5
bs =3 bs =3
CrenoBaTebHO,

y = 1,5z + 3,
unu 2y — 3z = 6.

l

3x—-2y

nT + my = C| CHMMeTPH4YEH OTHOCUTEJIbHO:

1.

/f

ocu Oy — rpaduxy npamolt [—nz +my = c|

(z—> -z, y—y);

(z—z, y— —yY);

(z—>y, y—w);

(z— -y, y— —T);

(z— -z, y— —y).

. ocu Or — rpaduky npsmMont
. ocu y =T — rpaduky npsmoi

. ocu Yy = —x — rpaduky npsamoi

=\

B obmeM ciyyae rpaduK ypaBHEHHs IpsIMOif

. HadaJia KOOpIUHAT — rpaduKy mpsMoit [—nr —my = c|




e JInneftnas dyHKIMA

II'paxmuxym 2

1. Haiigure mwromans ¢urypsl, orpaHudeHHo# rpadukamMu
byukmuit: 2z +5y=-3; —-z+y=95 —-8rx+y=-9.
ITocrpoumM rpacuku JaHHBIX QYHKIUA U Hafimem rpadude-
CKM BO3MOXKHbIE TOUKH MX II€PECEUEHUSI.

—-z4+y= 5 z |y ﬁﬁ]:{nnﬂa'rm
5|A(0;5)
—5|0|{B (-5;0)
2r+5y=-3 |z |y ’II‘(O?{(LI:(MHELTH
—1{A; (1;-1)
-4 1 |B1(—4;1)
—8z+y=-9 |z|y TKOC:;}I){,H.I/IHaTm
1{—-1|A2 (1; —1)
2| 7 1B2(2;7)
v AnanuTudecku
I POBEPUM
[IPUHAIJIEXXHOCTD
B, touku Bj (—4;1)
A npsiMo
| -z +y=>5.
l Anajytoruuso
TR I ybenumes,
™~ l uro By (2;7)
0 IPUHAJIEXKUT
B N A »  npsiMoit
A TSN -r+y=>3.
Xty S 5 N
l--8x +y=1+9
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M YA B

Urak, Tpeyronbuuk By ByA; — 7
uckoMast durypa, mmomaap
KOTOPOY HY>KHO HaliTH.
PaccMmoTpuM npsiMoyrosibHUEK,
CTOPOHBI KOTOPOI'O COIEPIKAT
pepummasl AByByAs u na- B
paJuIeIbHbI OCSIM KOOPIUHAT. ! 0 2
Dro npaMoyroabHuk M BoNP. —4 ]

P -1l 4, N

9 4

OueBugHO, YTO
SMmByNP = SAB,MB; + SAa,B,N + SAPB, A; + SAB, By A, -

SABMB, = % “Bi1M - MBs; SAB,MB, = % -6-6=18.
Spa;B;N = % ~AaN - NBy; Spa,BN = % 1-8=4.
SaPB A, = % “B1P-PAy; SapPBia, = % 2.-5=5.
SuB,np = PM -MBy; Suyp,np=8:-6=48.

Urak, SAB, B4, = 48 — 18 —4 — 5 =[21].

. Haiinure nnomane ¢urypsl, orpaHuueHHON rpaduxkaMu
byukumit: —z+2y=7, 4r+y=8 zx+y=-1

ITocTpouM rpaduku JaHHBIX QYHKUUA U HaiigeM rpadude-
CKH BO3MOKHBIE€ TOUKM UX IlepecedyeHus.

z+y=-1 c |y i{o(:{oeli(anﬂa'rbl
—1{A(0;-1)

-1 0 {B(-1;0)

dr+y=8 |y 'I:Oﬁiﬂnﬂaul
1{4|A; (1;4)
2|0|B1 (2;0)

—z+2y="7 z |y ’i(ootilz(ﬂﬂﬂa'rbl
-3(2|A2(-3;2)
—1{3|{B;(-1;3)
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, IIposepxoit
NN ybeauMcst B TOM, 4TO
v touka Aj (1;4)
Fry=F1 Cxlr2)=|7 | TPUHAAJEXHT Npsi-
Bj A Mot —x+2y=1"T.
\ Amnanorudno
g \ [IPOBEPUM
2 0 B, MPUHAAJIEXXHOCTD
3 > Touku Ap(—3;2)
2 \ npsaMolt T +y = —1.
\ Baxxno Takxke
BBISICHUTD, YTO
K Touka K
IIPUHAIJIEXKUT
\ npaMbeiM 4z +y = 8
unzr+y=-1
Urak, Tpeyronpuuk Ag A1 K — Iy J:} A N
HUcKoMasi Gurypa, Iiomaib
KoTopo#t HeobxoxuMo Ha#TH,
PaccMorpum npsiMoyronbHuk, A,
CTOPOHBI KOTOPOI'O CONEPIKAT 0
Bepumnabl AAA1 K =3 \ 3 >
U [apaJule/IbHbl 0CAM
KOODJMHAT.
9TO NPSIMOYTrONbHUK
MNKP. —4
4 K

OyeBuIHO, 4TO
SMNKP = Spa,MA, + SaaNk + SapPayk + SassA k-
Spa,ma, = % < AsM - MAy; Spasma, = %'2-4 =4.
SAAINK=%'A1N’KN; SAAINK=%*2‘8=8-
Sapak = % +PAs - PK; Sapak = % -6-6=18.
Sunkp =PM - -MN; Synkgp=8-6=48.
Saapak =48 — 4 — 8 — 18 =[18].
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3. Halimure mnomanp ¢urypsl, orpaHudeHHoil rpaduxkaMu
dyskumit: z — 2y = 11;
ITocTpouM rpaduxu gaHHbIX PyHKuMH U Halimem rpaduye-

CKH BO3MOXKHbI€ TOYKH UX IIEPECEYEHUS.

6z + 5y = —2;

r—2y=11 z |y iﬁr:{nnnam
—1|-6| A (=1, -6)
5 |-3| B(5-3)
6z+5y=-2 |z rﬁ(ﬁr:(zmnmm
-2| 2| A1 (-2;2)
3 |-4| B1(3;-4)
Tz + 3y = -8 zl|y ’E‘(()O!:::})(MH&TH
1]-5] Ax(1;-5)
-2] 2 [ By(-2;2)
4
The
\
Bx+by = - \\
B
1
N -
X

i
/I
y, (=}

//

)
B,

x—2y =11 1

2T

Tz + 3y = -8.

ITpoBepum
IIPMHAJIEXKHOCTD
Touek Az (1;-5)
u B (3; —4)
psaMoi

T —2y=11.

Wrak, Tpeyronbuuk A3 Bj A2 — uckomas ¢urypa, niomaip
KOTOPO# HEOOXOIUMO HAWTH.
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JIuneitnas dbynknus

PaccMoTpuM mpsiIMOYTOJIbHUK, A 9 M
CTOPOHBI KOTOPOTO COAEPKAT
sBepumtbl AA; By As

U MapaJlie/IbHbl OCSM ) 3
KOOPJMHAT.

9TO IPSMOYTOJbHUAK
AIMNP.

9 4

B

1

P -5/ 4 N
OueBUIHO, YTO 2

Sa, MNP = Saa,MB;, + Saa;B,N + SAa,4,P + SaA, B A, -

SaamB, =15 Spa,BiN =1,  Saaa,p = 10,5;
Sa,mnp =35, Torma Saa,B 4, =[8,5]

4. Jlan tpeyronbuuk AA;BjAs, Haiinenusiit B 3amade 3. Ilo-

CTPOiiTE TPEYTONbHUKH, CUMMETPUYHbIE €My OTHOCHTEIbHO:
a) ocu abeiuce; 6) ocu OpAMHAT; B) HadaJja KOODAUHAT.

CumMmerpus tpeyroasunka ABC orHocutenbHo ocu Ox 3a-
nuceiBaercsi So.(AABC).

Cummerpusi TpeyronbHuka ABC OTHOCHTEILHO HA4YaJIa Ko-
opauHat 3anuckiBaercss Zo(AABC).

Haiinem cuMMeTpUYHbIE TOYKH.
a) sl TpeyrobHUKA, CAMMETPUYHOIO
OTHOCHTEJIBHO OCH abCIcc:
A1 (—2;2) — A} (-2;-2); -
Soxz(A1) = Aj; ]
By (3;-4) — By (3;4);
SOz(Bl) = i;
Az (1;-5) — A3 (1;5);
SOI(AZ) = A,Z
Soz (AA1B1A2) = AA| B AL,
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6) Jln1si TpeyroibHUKA, CHMMETPUYHOIO
OTHOCHUTEILHO OCH OPJUHAT:

A1 (-2;2) — A7 (2;2);

SOy(Al) =
B; (3;-4) — B (-3; —4);
SOy(Bl) //

Az (1;-5) — A’z’(—l;—5);
Soy(A2) = Al
Soy (AA1B1As) = AA!BYAY.

IIpumeyauns
C1,Cs € Oz.
2. K1 = A1Bi1NAYBY; Ks= A;AyN AJAY;
K11K2 € Oy.

3. s «ronosactukoB». Halaure miomans GUrypsr:

a) AABIA; N A BIAY |22

6) AAIBIA; N AALBYAY 135,

B) lyist TpeyronpHUKa, CHMMETPUY-

HOI'o OTHOCHUTEJIbHO Had4aJia

KOODJMHAT: Bo:
A; (-2;2) — AD(2;-2);

o(Ar1) = AY;
By (3;-4) —>B°( 3;4); j
Zo(By) = —3-2-
Az (15 5) A3 (—1;5);
Zo(A2) =

Zo (AAlBlAg) AAIBYAY.
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JIunefinas pyHkus

Tpernuposowras paboma 1

1.

Ipsimas [; mpoxomut vepe3 Touky M (—2;10) u mapajuiens-
Ha mpsMoit y = —9z + 5. Hanumure ypaBHeHue npsimoit [
¥ KOOPIUHATHI TOYKH €€ IepecedeHusi C OChbio abcruce.

IMpunagnexar s rouku A (1;2), B(—2;—1) u C(5;6) on-
HOI 1psiMOii?

[Ipsimas 13 npoxomuT Yepes Touky A (3;4). Yriosoit koad-
dbunuent nauuoh npsimoit pasen 0,75. Halimure ypasneHue
npsiMo#t [ M KOOPIMHATHI TOYKHU €e MEPECeYeHHsi C OChbIO Op-
JIHHAT.

IIpsimast l; mepecekaet ock abemucce B Touke A (2;0) u npo-
xomur 4Yepe3 Touky B (—1;3). Ilpunammexur au TOY-
ka C (6;15) nanHOM mpsiMoi?

. Hanumure ypaBHeHue mpsiMoM, Impoxosilel dyepe3 TOYKH

A(-1;-2) u B(3;1). Haiiaure KoOpAMHATHI TOYEK ee Ile-
pecedeHus ¢ OCIMU KOODJUHAT.

Hana npsimas [l;: 3z — 4y = 12. Hanumure ypaBHeHue nps-
Mo, cuMMeTpHUYHOH [; OTHOCHTENBLHO OcH abcuumce.

IIpamas 5x + 4y = 20 cummerpuyHa npsiMo#t [; OTHOCH-
TeJIbHO ocH opauHAT. Hamumure ypaBHeHue MpsMoil 1q.

. Hanbl Tpu Touku: A(2;1), B(-1;2) u C(-3;-2). Tou-

ka D TtakoBa, uro ABCD — mnapannenorpamMm. Haiinure
KOOPAMHATHI TOYKM D M KOOPAMHATHI TOYKH IepecedeHust
JIUaroHaJel mapaJueslorpaMMa.

. Tpeyronvuuk ABC 3anan Bepuusamu A (—3;1), B (1;-2)

u C (4;2). Hocrpoiire:
a) AA;B;Ci, cummerpuunbit AABC OTHOCUTENLHO OCH
abcrucce;

6) AA2B2C3, cummerpuynbiiit AABC OTHOCHTENILHO OCH
Op/IMHAT;
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B) AA3B3C3, cummerpuudbit AABC OTHOCHTEBLHO IIps-

MOH y = x;
r) AA4B4Cy, cummerpuunbiit AABC OTHOCUTENBHO Ipsi-
MOI y = —I;

n) AAsBsCs, cummerpuytbiit AABC OTHOCHTENBHO Ha-
YaJjia KOOPJUHAT.

*e) s TpyZOMIOOUBBIX ¥ HACTOKYMUBBIX «TOJIOBACTHKOBY.
JJ1s1 IyHKTOB a)—11) CaMOCTOSITeJIbHO HAMANTE ILJIOIIAIN
dburyp, aeiasomuxcs oOUMMU 9aCTIMH COOTBETCTBYIO-
IIEX TPEyTroJbHUKOB.

10. Ilocrpoiite AAgBgCs, cummerpuunbit AABC — A(-3;1),
B(1;-2), C(4;2) — ornocuresnbto Touku O (2;3), u yka-
JKHUTEe KOODAUHATHI €r0 BEPLIKH.
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Pewenue mpenuposouroti pabomui 1

1. Ilpamas l; upoxoaur 4epe3 Touky M (—2;10) u napasuienn-
Ha npaMod y = —9z + 5. Hanuumre ypaBHenue npsamoit Iy
U KOOPAMHATHI TOYKH ee IepecevdeHus ¢ OChlo abcuuce.

Tak kak l;: kx + b mapannenbna npsimo#t ly: y = —9x + 5,
0 k=-9, u l;: y=-9z+b.
Ho M (-2;10) € 4, 3na4yur 10 = —9-(—2) + b,

cnenosaTenbHo b= —8 u [l;: y = —9z — 8.

IIpy y=0 z = —g, T.€. TOYKa (—%;O) — TOYKa Iepece-
yeHust npsamoit y = —9z — 8 ¢ ocwlo abceruce.

2. Ilpunagnexar mu touku A (1;2), B(-2;-1) u C(5;6) on-
HOU IPSAMO?

Homyctum, cymecrByer npsiMasi y = kz + b, rpaduky koro-
poit IpUHajA/IeXXaT BCe TPU AaHHbIe TOYKH. Torma

A(1;2) e(y = kz +b) 2=k-1+0b
B(-2;-1)eI'(y=kz +b); -1=k-(-2)+b;
C(5;6)eT(y=kx+0) 6=k-5+0b
k+b=2 3k=3 (k=1)

2%k 4+b=-1 (I-I) { -2.14b=-1 (b=1);
5k +b=26 5.1+41=6

k=1

b=1

6 = 6 — ucruHa

3HaynT, |y = ¢ + 1| — npsiMasi, KOTOpO! IPUHAJIEXKAT BCe
TPU TOYKHU.
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3. Ilpsimast l; mpoxomut 4yepe3 Touky A (3;4). Yriosoit koad-
dunuent ganHol npsimoit pasen 0,75. Haitaure ypaBHeHue
IpsiMoit l; M KOOpJMHATBHI TOYKHU €€ NePeCcedeHusl C OChbIO Op-
JUHAT.

A(3;4)eT’(y=kx+b), re. 4=k-3+0.
Tak kak 1o yciosuio k = 0,75, To 4 =0,75-3+b; b= 1,75.
[l1: y=0,75z + 1,75|.

Tak kak mpyu £ =0 y = 1,75, To TOYKa mepeceyeHus Npsi-
Mot y = 0,75z + 1,75 c ocbio OpIUHAT HUMeeT KOODPIUHATHI
B(0;1,75).

4. Tlpsamas [} nmepecekaer och abeipucec B Touke A (2;0) u mpo-
xonuT d4epe3 Touky B (—1;3). Ilpunagnexur au TOY-
ka C (6;15) mauHoit mpsimMoit?

{A(2;0) el(ly=kz+b)

B(-1;3) e T(y =kz +b)’

3=k-(-1)+b’ b=3+k"
Torma 3+k=—2k; k=-1ub=2re [l;: y=—x+2]
Cel'ly=-z+2), re. 15=—-6+2; 15=—-4 — 10Xb.
Buauur C € lity=—x+2.

5. Hamumute ypaBHeHHE NPSAMON, IPOXOAAINEH Yepe3 TOYKHU
A(-1;2) u B(3;1). Haltaure koOpAUHATBI TOYEK €€ Iepe-
CeyeHHUs C OCIMU KOOD/IHHAT.

A(-1;2)eT(y=kx+b) 2=k-(-1)+b
B(3;1)e(y=kx+b) ’ 1=k-34+b ~

=2+k —1_ 2 — 1.
{b=1—3k’ 2+k=1-3k 4k=-1;

1 1 3 1 3
Iczz; b=2—Z=IZ,T.e. l1:y=—zx+lz.

IIpu y =0 z =7, A(7;0) — Touxka mepecedyenus l;
¢ ocbio abcrucc.
Ilpu =0 y = 1%; B (0;1%) — TOuKa nepeceveHust [y
C OCbIO OPJMHAT.



Jluneitnas pyHkIws

6. Jana npsimas l1: 3z — 4y = 12. Hanumure ypaBHeHHUe npsi-
MOH, CAMMETPHUYHOHR [; OTHOCHTEILHO OcH abcuuce.

Tak kak 3z — 4y =12, To y = -3 4+ 0,75z.

ITocTpoum rpacduk y = 0,75z — 3.

KoopaunaTs
TO4YeK

0{—3|A(0;-3)
4| 0 |B(4;0)

YA

y=0,75x—3
Al
0 ) -
B %
A

Tak kak Touka A; (0;3) cummerpuuna touke A (0;3) orHo-
CUTEJIbHO OCH abcumcc, To npsaMas A3 B Takxke cuMMeTpUd-
Ha 1psiMoii AB OTHOCHTENbHO OCH abCIUCC.

Tak xkak Ay € AyB u B € A1B, 10

3=k-0+b [b=3
O=k-4+b° \k=-075"

Torma [A1B: y = —0,752 + 3| wmu [ A1 B: 3z + 4y = 12].
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7. llpamas 5z + 4y = 20 cuMMmerpuyHa npsmoil l; oTHOCH-
TeJIbHO ocH opauHaT. Hamuummre ypaBHeHue npsamoit lj.
Tak kak b5z + 4y = 20,
Toy=—%w+5. —3X+5

[TocTpoum rpacux.

Koopaunatsl
TO4YeK

0[5|A(0;5)
4]0/ B (4;0)

X

B\?‘

OueBugHo, uyro Touka Bj(—4;0) cumMeTpuyHa TOYKe
B (4;0) oTHOCHUTENIbHO OCH ODAMHAT, & 3HAYMUT, U COOT-
BETCTBYIOIIME IIPSIMble CHMMETPHUYHBI OTHOCHTEILHO OCH
OpAMHAT.

Bi(-4;0)eT(y=kz+b) [0=k-(—4)+b_
Topﬂa{A(O;f’)eF(y:kxﬁ-b) k 5=k-0+b '

k=2 5
4, re |y=jz+5| wm 5z —4y = —-20.

8. Haubl Tpu Toukn: A (2;1), B(-1;2) u C(-3;-2). Tou-
ka D TakoBa, yto ABCD — mnapamnenorpamm. Halimure
KOODJAMHATHI TOYKH D ¥ KOOpAMHATHI TOYKHU II€peceveHHs:
JHAroHaJel mapaJjieiorpaMMa.

a) HanumeMm ypaBrenue npsimoit AB.

A(2;1)el(y=kx+b) 1=k-24+b
B(-L;2)eT(y=kz+b)’ \2=k-(-1)+b’

winy

—1 = 3k; k=—%,’roma1=—%-2+b; b=1

Suaunt, |AB: y = —%cc+ 1% .
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JIunetinas yHKIus

Tak kak ABCD — mnapasenorpamm, o CD || AB,
T.e. y= —%w+b, u C(-3;,-2)eCD,
3HAYUT —2 = —% (-3)+b b=-3.

Cnepnosatenbho, (CD: y = —%x - 3.

C mpyro#i croporsl, AD || BC. Wcxons u3 sToro, Haii-
neM ypaHeHnue npsimoit BC.

B(-1;2)eT(y=kizc+b)
C(-3,-2)el(ly=kiz+b)’

2=k -(-)+b0 . ,_ .. . _
{_2=k1.(_3)+b1, 4=2k; k=2,

Torma 2=2-(=1)+by; b =4.

Bnaunr, | BC: y = 2z + 4]
AD || BC, 3nauur AD: y = 2z + bs.

Ho A(2;1) e T'(y = 2z + b2),
Te. 1=2:24by; by=-3.

Takum obpazom, | AD: y = 2z — 3.

Haiinem Touky nepecedyenus npsimbix CD u AD.
=1 _
y=—37T 3; —%$—3=2:L‘—3,
y=2r—-3
r.e. =0, y= -3, 31auur, |D (0;-3)|.
Haitnem ypaBHenusi nuaronaneii AC u BD.

IIpsimaa AC:

AGF(y=k3£B+b3)' 1=k3 2+b3 .
Cel(y=ksz+b3)’ —2=ksz (-3)+b3’

3=5k3; k3=%,Torﬂal=2.%+b3; b3=_%.

Suayur, |[AC: y = gm - -;- .
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IIpssmass BD:

{DEP(y=k4CL'+b4). —3=kq4-0+by .
BeT(y=kyz+by)’ 2=kg - (-1)+ by’

by = —3, k4 =—5. 3uaunr |BD: y = —5z — 3].

J1si HaxOoXIeHWs TOYKHU IepeceyeHus AuaroHaJjei pe-
1M CHCTEMY ypPaBHEHHI:

=3, _1
Y=5T"5 i —bx — =§a;—l; x:—l
y=-5z-3 5% 5 2’

Torga y = —9 - (—%) -3, y= —%.

CrnenoBaTellbHO, TOYKa IIepecedeHus JUaroHajieil —

M = ACNBD; |M (—%;—%) :

I'paduyeckast UTIOCTpAlUs PElIEHUs 33Ja4H:

IIpumeuanme. Eciu 6bl 3amava 6blia copMyJTHPOBAHA
HECKOJIbKO boJiee IIMpPOKO, MOTpeboBasIoch ObI PacCMOTPETD
eme 1Ba ciydas. HampuMmep, Bo3MOXHa clenyromas ¢op-
MysaupoBKa: «Tpy BepIIMHBI IapaJiejorpaMMa MMeIT KO-
opmunathl A (2;1), B(-1;2) u C(-3;—2). Haitnure koop-
IuHATHL Toukd D — 4YerBepTO# BepUIMHBI NapaJlieorpam-
Ma». B aToMm ciyyae BO3MOXKHBI 6b1IH OBl 1 CTyyan mapadi-
nenorpammos ACBD u ACDB.
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Jluneiinasi pyHKIMs

9. Tpeyronbiuk ABC 3aman Bepummnamu A (—3;1), B(1;-2)
u C(4;2).

a)

IMocrpoum AA;B;C;, cummerpuunsbiii AABC otHOCH-
TeJIbHO ocH abenuce.

A(-3;1) — A; (-3;-1)
B(1;-2) — B; (1;2)
C(4;2) — C1 (4;-2)

Sos(AABC) = AA B, Cy.

ITocrpoum AAgBsCy, cummerpuunbiii AABC oTHOCH-
TEJIbHO OCH OpPIUHAT.

A(=3;1) — A5 (3;1)
B(1;-2) — B2 (-1;-2)
C(4;2) = C2(—4;2)

Soy(AABC) = AAyBaC.

IToctpoum AA3zB3Cs, cummerpuuansit AABC oTHOCH-
TEJIbHO NPSAMOR Yy = Z.

A(=3;1) — Ag (1;—3)
B (1; —2) — Bg (—2; 1)
C(4;2) — C3(2;4)

Sy—s(AABC) = AA3BsCs.
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r)

Ioctpoum AA4B4Cy4, cummerpuunbii AABC otHOCH-
TEJIbHO MPSMOR Yy = —.

A(=3;1) — Ag (~1;3)
B(1;-2) — B4 (2;-1)
C(4;2) — Cy(—2;-4)
Sy——o(AABC) = AA4B4Cy.

IMoctpoum A AsBsCs, cummerpuunbit AABC orHOCH-
TeJIbHO Ha4aJla KOODAUHAT.

A(=3;1) — A5 (3;-1)
B(1;-2) — Bs(-1;2)
C(4;2) - C5(-4;-2)
Zo(AABC) = AAsBsCs.

O4eBUIHO, YTO
AC || AsCs;
AB || AsBs;
BC || B5Cs.

4.5° 225 o 115453 54.71761 5 7
" 317:31° 28 © % 12138 © %t 27.32.7-312°

Pemenune cMm. Ha c. 70.

1

2.
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Pewenne 3agaun 9 e).
1. Soz(AABC) = AA1B1Ch.
ITocrpouM Ha omHoMm yeprexxe AABC u AA1B,Ch.

AABCNAABC; = MM1M2M3M£M{.
Hai&,u,eM SMMleMaMﬁM{‘

1) HanumeMm ypaBHeHMsI NPSIMBIX:

3
1=-8k+b Jk=—g [TT3 5

4
f-2=k+b JEk=373 4 10|,

1
J1==3k+b ) k=%  [_1__10
AC'{2=4k+b’{ fo; y=zz+ 5|

b=

YuureiBast cummerpuio Sor(AABC) = AA;1BCy
(y— -y, £ —>x) (cM. c. 53):

A1 By: Y= %.’L‘ + %;

Bi1Ch: Y= —%l‘ + 1—30;

1 1
A101: y= —7:1,‘ - 70
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2)

HaiieM KOOpAMHATHI TOYEK MEpECEeYeHUs] COOTBETCTBY-
folmx cTopoH Tpeyroabiukos ABC u A, B1Ch.

3 5
M LYETEETAL (s
ABNA\By = M; { et M (-3;0).

1
1 10
=T+ 5
ACN A1 B, = My, Y Z 57 ;
y=—m+z
5 25
M, (17, 17), torga Mj (—7 ﬁ).
= lm-i-
ACN B\Cy = My; {y Ty T
y=-3z+73
40,5 40. 50
Mo (31,5) , Torna M} (31, 3—1)
y=30-% 5
BC N B;C, = Ms; 3 4 3. 10 M; (5;0) .
y=-37+%

Sy My MMM, = Sammy My +S 0 MMy +SaMa MMy

1
Sammmy = §M{M1 - Hpgiay, TA€ M/ M, — pa3HocTh
opaunaT Touek M; u Mi, a Hpypp, = MM — pasz-
HOCTb abcuucc Touek M u M;.

o s = (- (46)- (- (D) -

25 100 4. '54

=17 173 = 317"
Haﬁ,neM SM]MQM&M{’
Tak kak Mj; My MjM| — Tpanenus, To

M M!+M,M,
1M +Ma M, .

S My My = 2

25 . 50
g _2(37ts1) (a0 5\ _ 553713
MMz MyMy = 2 "\31 T 17) T 172312
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JIunetinas dynkuus

9

1
SamaMamy = 5 - MaMj - M3M3);

S _ 1 (30 _(_50Y\\ (5 _40)\ _
AMMsM; = 97\ 31 31 2 1)~

TakuMm obpazom,
54 | 553713 , 5%3 _

SummMsmyM; = 3772 + 72312 T 312 =
(4-312+5-7-9-13+9-17%) =

54
= 3172312

4
= ——3.1752.312 - (3844 + 4095 + 2601) =

54.10540 4-5°
= 3772312 =|31737| (10540=2%.5.17-31).

Boamoxxen 6osiee mpocToit cnocod.
AB =5, BC =5, AC =52, torna ZABC = 90°.
MoxxHo 3TO 3aMeTUTh M HHAYE:

iy=_8,_3 oy=4,_10 3 4_
AB.y-—4x—4, BC.y—3z 3, —7°3="1L

UsBectHo, 4To npu npsimble y = kyjz+b;

u y = kox + by B3aUMHO nePnerouKYAAPHDL.

Suaunt AM;B) My — npsiMOyroJibHBIHA,
¥ Sy MaMsMyM, = SMBiM3B — 25AM, B M, -

1
SMBIM;B =

25
Tor,na SMB]M;;B = ?

1
SamiBiM; = 5 - BiMy - BiMy, rze

B\M, = \/(1—%>2+ (2—%—?)2 1—,‘?;
5

w1 8)" (- 8)
5

CrenosatenbHo, Sy, My Ms MyM{ = 377.31"

[ —

=W
P
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2. Soy(AABC) = AAyByCs.

(PR, P Sy
x\&

ANAABC N AA3B;Cy = AK AsP.

Tak kak

AC: y=-3z-2
BC:y=%x—%),
AC: y=%m+%)
TO

5
Ang: Yy = %.’E - Z
ByCy: y = _4,_ 10 (cM. c. 53).

3 3
1 10
ACr y=—nz+ >

Torna
ACNAC; =K, te. K (0;1—70) :
ABN 4By =P, me. P(0;-3).

Tak kak AA;lPK, to AKAsP — penbroul, MO3TOMY
Saxa,p = 3AAs - PK.

10 5\ _ 75
AAy=3+3=6 PK=+4-(-3)=1%,

1 75 225
3HAYUT, SAKA,P = 528 -6 = 58 |




JIunettnast byHKUIMSA

3. Sy—o(AABC) = AA3BsCs.

=V

AB:yz—%m—é

4
1) Anasnoruyno (cM. c. 53), Tak kak |BC: y = %x— 130 ,
-1 .10
; i AC: y = =T+
A3Bs: T=-3Y—g A3Bj3: y——4x—§
4 10
10 B3Cs: ngy‘?» T.€. B3(Cjs: y—im+2 )
AsCy: o =12y + 22 A3Cs: y =Tz — 10

2) HaiineM KoOpOuHATBHI TOYEK MEpecevyeHusi COOTBETCTBY-
fomux cropoH AABC u AA3B3Cs.

Ocb cumMmerpuun — npsaMasd l: y = x.
_ 3,5
ABNl=P; {y‘ Ta p(-5-2).
y==z
ACni=py V=747 P (5:3)
) y_x ) 3?3 M



Pemenue TpeHnpoBOUYHOM paboThI 1 75

ACN B3Cs = P

<@ o«
i
nhlw\lh—'

§ 5
wlm\,b
Y
|

18
IS
N—"

Sy=z(P1) = Py, 3Ha4ut, P, (17, —) .
PP, 1l u BB3ll, 3nauur, B3BP,P; — Tpanenus.

Hatinem ypaBuenue P P;.

P el(y=—z+b); ?—(7)=—:1;—2-(—1)+b; b=—ig,
P]PQZ Yy=—-— }—g

Amnayornyso Halinem ypasHenne BBj.
Bel'(y=—-z+b); 1=-2-(-1)+0b; b=-1;
BB;3:y=—-z—1.

Torma TOYKH MepecevyeHHst C OCbI0 CUMMETPHUHU P:? u Py
OyIyT TAKOBBI:

0 y——x—m 0 5 5
PPNl =F;; Y=z ; P3( 17' 17 )
_p. Jy=-z-1 11
BB;Nl= Py {y:x i Ro(-3i-3)-

Hatinem SBP33P1P3P2 = SAPBaB +SBB3P1 pt SAP1 P3P,-

BriunciuM HeoOXoOuMble IJIMHBI CTOPOH:




Jlunettnasi GyHKUus

Teneps onpeeuM MJIOMAIA COOTBETCTBYIOMMUX DUTYD:
1

SapBsB =735 - BB3 - PFy;
1 3 9

SAPB:B = 5'3\/§'ﬁ\/§=ﬁ

BB3+P, P,
SBBsP P, = 2 - P Py;
g 3vE+2V3 0 /5 _ 10125
BBsP P, = 2 T 17 7172 ¢

1

Sap PP, =5 PLP2 - P3PS,
L
2"

V2 §VE=g

32 252101 |, 5213 _
SBPBsP PP, = 57 + Trz t 347 =

_ 3%.17242%.3.5%.101+2-52.7-13- 17 _

SApP PP, =

2.3.7-172
__7803+30300+77350 [115453
- 2:3-7-172 12138
4. Sy=_o(AABC) = A4B4Cy.
YA
A, 3

s
N ,
By 26 N ——
<
N

A
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1) YuurbiBasi CHMMETDHUIO OTHOCHTENBHO OcH l1: y = —T
(cM. c. 53), 3aMeHUM T Ha —Yy M Yy Ha —Z.
3 5 5

AB: y= Al = y

sy =4, 10 - _4 _0

Tax kak BC'y—ﬁm_ 30, TO —z = —3y— 7,

- 10 —_1 .10

AC.y—7w+7 —rz=-zy+ %

A4By: y = —51: + 5
5

T.e. B4C4: Yy = %IL‘— 7

A4Cy: y=Tx + 10

Hatinem Touku mnepeceuenus ANABC u AA3B4Cy
C OCbIO CUMMETpHH ;.

—4,_10
BCNhL = K; {y‘s‘” 55 K($i-7).
y=-o
_1 .10
ACN = K° {y—f”*?, K (-53)
y=-z
Hanee Halinem
= o+ 5 45
ACﬂA4B4=K3; y 7 7 ; Kg( ;'—)
_ a5 315 31
y=-37+3

Tak Kak Sy=—_z(K3) = Ko,

4
10 A4C4N AB = K2( 2 - %) .
Tak xkak KoK31l;, To K9K3 umeer Bug y = ¢+ b, HO
K3 eT'(y =z +b), Torna

40 40
% = 3% + b, Te b= 31, 3HAYHT, KKz y=x+ 31

40
=T+ 77 20. 20
llﬂK2K3=K?; {Z__x 31 K?( 31’ 31)
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Jluneltnas pyHKIUA

3)

(=144}

15
; Ky (g;—

).

BCNA4By = Ky v
Y

]
3
Tak kak Sy—_g(K4) = K1, TO Kl( 185)'

[lo anHajormMm ¢ mNOpeabIAYLIMM HalieM ypaBHEHHE
npsaMot K1 K4 ¥ KOOpIMHATHI TOYKHM IlepecedyeHus:
c ocbio 1.

65

KiKyy=x— 24

hNKiKs=K!, rze K! (65 =)

48’ 48
BruimosiHUM BBIYMCIIEHUsI, HEOOXOIMMBIE IJISE HAXOXKJe-

HUsA Imoma,neﬁ (bm‘yp, COCTaBJIAIOLINX d)nrypy
KK1K2K0K3K4:

_ . [(5 , 45)\? 5 _45\% _ 25%

070 _ 5 20\% (5_20\?_ 5%
KiK —\/(_4+ 1) +<4‘ 1) = 337 V2

2 2,
KK =\/(5+3) 2=3535V2
_I(5 15\? , _ 52
KKy = (5-—8) 2= 5=V2.

KK} =\/(7 48) =537V

SKK KKOK3Ks = SAK;KOKy + SK1KaKaske + SAKK Ky

1
Sakykoks = 5K2K3 - KK,
52 !
SakaKOKs = 31 13& 1
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KK+ K K.
SK\K:K3Ks = ; =4 K KY.
OueBugHo, yto K1 K9K3K4 — Tpanenus
(K1Ky || K2K3)
f+23 52 (521192 _ 5479119

SKiKyK3Ky =

SAKK K, =.§ -K1K4-KK{;
1 5%V/2 52/2

24.3.31 T 27.32.312¢

54

SaKKiK: =75 B3 9837 =

2.22.7

54 54.79-119 54

SKK1K2K0K3K4 2.312 + 27.92.312 + 26.32. 7

4
=5735:’.W-(26-32-7+7-79-119+2-312) -

54 54.71 761
=3732.7.312 (4032+65807+ 1922) = 37327312 |"

5. Zo(AABC) = AsBsCs.

%
1) YureMm, 4TO NpH LEHTPAIbHOH CUMMETDUH T —
y — —y (cm. c. 53).
iy=_3,_3
AB:y= -3z -3,
rorga AsBs: —y = %x - %; T.e. AsBs: y = % +

_x7

2
4
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Jluneiinaa QyHKIHUA

2)

3)

BC:y=%x—-1-??,

Torga BsCs: —y = —%x - 13—0, T.€. BsCs: y = §w+ 1—30-

AC: y = %z + 1—70,
torga AsCs: —y = -—%w+ 1—70, T.e. AsCs: y = %x— 1—70

Haiinem kKoopauHATHl TOYEK IepecedeHUs] COOTBETCTBY-
forux cropo AABC n AAsBsCs.

ACN BsCs = M;

3HAYUT Tak Kak Zo(M) = M3, To M3 (1—51, —%)

SMM; MaMsMyMs = SMBsM3B — 2SAM, Bs M, -
OtrMmeruM, ytro AsBs L BC. TlokaxkeM 3T0.
3 5 4 10
AsBs: y = -1z + 7 BC: y = 3T— 3.
3 4
Taxk kak k1 = iR ke = 3

3 4
TO—Z-§=—1,H ki1 ko =-1,
4YTO U TpebOBaJIOCh JOKA3aTh.

Torna M BsM3B — npsiMOyroibHuMK, a Mj;BsMs —
[PSIMOYTOJIbHBIN TPEYroJbHHUK.



Pemenue TpeHupoBouHoit paborsr 1 81

4) BeruncinM Heo6XOAUMBIE JIMHBI OTPE3KOB:

MBs=\/(—%+1)2+(§—2)2=2;
mB= /(-2 -1)+ (2+2) =s
)'ex

—2)2=1.

ol

=
&
|
&
|
oo
+
—
~—
[\
+
—~
oug | wiue
I
()

Torna:
SmBsMsB = MBs - MB;  Sypsmsp =2-4=38.

1 1
SamBsM;, = 5-M1Bs-MaBs;  SamyBsm, = 5°1:1 =

(ST

1
5) Smm MMMy =8—2- 5 =[T].

(KoneuHo, 31€ch y4TeHbI pe3yJIbTaThI yHKTOB 3) ¥ 4).)

10. Ilocrpoiite AAgBgCs, cummerpuunbiit AABC — A(-3;1),
B(1;-2), C(4;2) — ornocurensno Touku O (2;3), u yka-
YHUTe KOOPIHHATHI €r0 BepIIKH.
ZOI(AABC) = NAAgBgCg; YA
A(=3;1) — A6 (7;5); 1
B (1;-2) — Bg (3;8); |
C (4;2) — Cg (0;4).

N /
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JInneitnas dyHknus

CamocmoamenvHras paboma 4

*9,

10.

I BapuaHT I1 BapuaHT

lh:2z4+y=3 l1:3z4+2y="7
lr: 3z -2y =1 lyrz—y=-1
l3:x+4y=-9 ls:z—6y=29

Haitnure miomanb ¢urypsl, orpaHAYeHHON NpPSIMBIMH 1,
l2 n l3.

. Hafinure KoopaumHaThl BeplimHsl D mapaJuiejiorpaMma

ABCD, tne A=1l1Nly; B=1lNlg; C=lIlaNls.

. Haiiaure KoopauHaTBl TOYKHU IepecedeHHs AMaroHaJjel ma-

pasnesorpamma, ABCD.

. YKaxkute KOOpAWHATHI BEPIIHH ITapaJijieJorpaMMa

A1B1C1D1, cummerpuunoro ABCD OTHOCHTEJBHO OCH
abcuucc.

. Ykaxure KOOpAXHAThl BEPIINH IIapaJuiejorpaMmmMa

A9 ByCo Do, cummerpuanoro ABC D 0THOCHTEJBHO OCH Op-
JUMHAT.

. YKaxKuTe KOOPMHATHI BEPIIUH MapaJsijiejorpaMma,

A3B3C3D3, cummerpudnoro ABC' D oTHOCHTEIBHO NPSIMOi
y==x.
YKaxkuTe KOOpAMHATHI BEPIIMH MapaJlieJorpaMMa

A4B4CyDy, cummerpudnoro ABC D 0oTHOCHTENBHO IPSIMOM
y=—I.

. YKaxXuTe KOOPIMHATHI BEPIIUH M1apaJijiesiorpaMma,

AsB5Cs D5, cumMerpuynoro ABCD OTHOCHTEJNBHO HAYaJIa
KOOD/IMHAT.

Haiiaure niomann ¢Guryp, sBASIOMMXCH OOUUMH YaCTAMHU
dburyp nynkron 4-8.

YKaxkuTe KOOPAMHATHI BEPILIKH MapaJljieIorpaMMa

AgBgC¢Dg, cummerpudHoro ABCD OTHOCHTENBHO TOY-
ku O1(2;3).
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KycouyHo-smHeliHbIe pyHKIUN
ITpumepwvr xKycouno-aunetinwr Gynxuud
IIpumep 1. Tocrpoiite rpacbuk bynknun:

2—-z, z<-1

2r—-1,-1<z<1

2, 1<z<2

3—z, 22

(Purypras ckobka oGO3Ha4aeT B JaHHOM Cilydae He CHCTeMY,
a 3HaK COCTaBHOM (byHKIHH.)

[na 3TOro mocTpoMM Ha KaXKOM M3 INPOMEXYTKOB TrpadUKH
dbynkuuu, a 3aTeM «cobepeM» MX Ha OIHOM 4YepTexke, T.e. B Of-
HOIl cuCcTeMe KOOpAVHAT.

Ty Ty
y=2-—z; |-1(3}| y=2xr-1; |-1|-3|

-2|4 1)1

T|y y=2-x YA
y=3—-1z; |2|1}

3|0 3

Onpepenenne 1. MoayneM umncia a Ha3bIBAaeTCA CaMO 4MC-
JIO @, eCcI1 OHO He OTPULATEJILHO, U YACJIO —a, €CJIM a OT-
PpMLIATEJbHO.

|a|={ a,a>0

—a,a<0’
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JluneitHasi pyHKIMA

IIpumep 2. Ilocrpotite rpaduk bynkuun y = 2|z — 1| + .

Tak Kak lw—llz{

r—1,z2>1 o
l—-z,z<1’

2) =21 . r>1 )
y=2lz—-1|+z’ y=2r—-2+z’
r>1 Ty
—3g_9} 11|
v= 2[4

6) r<l1 . z<l1 .
y=2(1-z)+z’ y=2-2z+z’

Ty
{mf;_x;oz.
v= 11
a) 6)
YA YA
y=3x-2 y=2-x
4 .......
§ 2
0//1 2 > of 1 ‘2‘\5

3uaunt, rpadpuk bynkuun y = 2|z — 1| + = ectb obbeauHeHUE
JIByX Jiy4del, MOJyd4eHHBIX B MIyHKTaX a) U 0).

y=2|x-1|+x

9 4
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2?2z 2lz—2|
lz=2] — z-2 .

IIpumep 3. Ilocrpoiite rpacduk byHKIUN §y =
D(y): z#2.

Tak Kak z # 2, To Apo6b MOXKHO COKPATHTh Ha (T — 2):

o — 2| = r—2,c22
T l12-z,2<2°

x>2 Tz <2
a){ _o(z=2) 2Ae=2) 6){y z(z-2) 202-z) ;

Y="7r9 "2 =9z o2 1%
z>2 r <2
y=2r—2 y=2
YA YA

y=2x-2

y=2

2-ef 2 ?
0] 112 x 0 2 ¥

2_ 2|z—2
SunaunT, rpaduk GYHKINN y = %—_%T — Jzi_-2—l +x nociie «COOpPKU»

BBIIVIAOUT TaK:

YA

_ x*-2x _ 2|x-2
y= lx-2| x-2 tx

=V
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z2—1
lz—1]

ITpumep 4. Ilocrpoiite rpaduk dynknmm y = + 3.

r—1,z21
|z—1|={1_x le. D(y): z#1.

z>1 r<l1
a) (z—1)(z+1) +3 6) (w—;!!m+1! +3

r>1 r<l1
y=z+4 y=-zc+2

YA YA

4l y=-x+2

[ay
i
Lol R

A 4

=)

[y
=V
=)

2_
3Ha4uuT, rpaduK OYHKIUH Yy = f;_—lll + 3 nocye «cbopku» Oyaer
TaKHM:
}’A}

_ x*-1
y_ Ix_ll +x

N

A 4

(=]
[ s
o)
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ITpumep 5. Ilocrpoitte rpacduk byHkuun y =

J_+2.

o2 — 1] = z? - z -120(x< -1, z2>
Tl1-2% 22-1<0 (- 1<z<1)
~-1 1 -
+ — + > D(y): z#1.
z>1
) {x<_1 6){—1<a:<1
y=z+3 y=-z+1
YA YA
y=x+3
4-,'
K " y=-x+ 1
P N
_/0 E . Lo
1 x 1

TaKHUM:
YA
_ x2-1
Y=
4

N
IS
[\V] SOt

N
ot
“w

-

:d}

2_1|

Snauut, rpadpuK GYHKIUH Y = lfc—l

A 4

2
N,
1

cObopku» Oyner
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IIpumep 6. Iocrpoitre rpacduk dyukunu y = 2|z — 2| — |z|.

_ 2, 22 _Jzr, 20
|:c—2|—{2 xx<2’ |z|—{—m,x<0'

Pasobbem unciioByio och Ha mpoMexyTkn N0 - 7\2

KODHSIMH TTOJIMO/TyJIbHBIX BBLIDAXKEHMIA: ' >
ITonyunnu Tpu npoMmexyTtka. OTIaenbHO
Ha KaXKJIOM M3 HUX PaCCMOTPHM Y
rpad¥K gaHHOU (PYHKIMH, a 3aTeM
CKJIEMM BCe TpH rpaduka. & y=—d-x
z<0
=22-z)+z’ . 4
~—>
<0 0 X
y=4-z’
YA
4
6) { = < 2 ; y=4-3x
—z)—z
2 -
z < 2 . 0 5 x
y=4-—3z 5
_2 ....... )
YA
y=x—-4
z>=2 /
B) { - 9 5 : 2 4 >
y=2(r-2)-=z 0 i x
{ z>2 P I
y=z—4
_4' o
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3uaunt, rpaduk GyHkmun y = 2|z — 2| — |z| 6yaer BuiAgeTh

YA
\ y=2|x—2|-|«

IIpumep 7. Iocrpotite rpaduk byukuuu y = |z — 2| — |z — 4].

-2, =2
|m—2|={x » &

2—x,x<2;

_fJr—-4,z2>24

Ix—4l—{4—m,x<4'
a 2 6 4 8

oy
a) [Ipu £<2: y=2—-z+z—-4=-2
6) Ipu 2<2<4 y=z—2+z—4=2z—6.

B)[Ipu 224 y=cz-2+4—c=2.

YA

b .

2 /! >
0 ]4 x
-2 :

y=|x—2|-|x+4|
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IIpumep 8. Ilocrpoiite rpabuk byukuun y = |z + 2| + |z — 3.

a) < -2 . < -2
y=—-z—-2—-z+3’ y=-2z+1"

6 {—2<z<3 . [-2<z<3
y=z+2-x+3’ y=>5

) >3 ) r>3
y=z+2+z-3’ y=2z—-1"

YA
y=-2x+1 y=2x-1
\ 5 A=|x+2|+|x—3l

b y=5/
—2 0| 3 %

3_ 2 2_
ITpumep 9. Ilocrpoiite rpaduk GyHkumu y = 'ii’_fl + (z"—2)

P g
r—zx°, x< -1
|a:3—:r|— a:3—a:,—1<a:<0. | = z,z 20
“Yz-230<z<1 Tl -z,z<0°
x3—x,x>1
Hycts t(z) =2 —z=2(x? - 1) =2(z — 1)(z + 1).
BEEESY
D@){w¢0,

-1 n 0 1 T p -1 5 0 B 1 z
_'/ — X x
(Bmech WCNONB30BAH METOJ, MHTEPBAJIOB JJis pelIeHHsl Hepa-
BEHCTB. )



IIpumepsl KyCOYHO-TUHEAHBIX DYHKIUH 91
YA
) z<-1 .
y=—-z—-2(xz-1)’ y=-3x+2
z< -1 ---15
y=-3z+2°
P12
L o]’ -
_1 ‘\‘ ?
YA
6) -1<z<0 . y=-x+2
y=z—-2z—-1)’ el
{—1 <z<0 \2
y=-z+2 to] N2 o
-1 x
YA
1 y=x—-2
5) 0<z<l1 .
y=-z+2(z-1)’ o 127
s x
0<z<1 =1
y=z-2" A-2
YA
r) z>1 . y=3x-2
y=z+2(z-1)’ 1}-
z>1 . 0 1 %
y=3z—2
_2"
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JIunetinass pyHKuus

3HauuT, UTOrOBLIH rpaduk OyaeT

BBIIVIAAETH TaK.

YA

A 4

22— x +2gx’—x[

x2-1 |x|

ITpumep 10. Ilocrpoiite rpaduk dyHkuun y = llm —4| - 2,.

8) y=l|z—4

o-4l={

r—4,z>4
4—-z, <4’

YA

N

4

6) y= |z —4| -2

|z—4|—2={

r—6, >4

2—r,z<4’ 2

YA

0
-2

A 4
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B) y=’|x—4|—2|.

r=26
|z—4| = 2 npu |:1:=2' a2 6 4 s \6 -
' ' . x
z—6, 26
_)Jb6—z, 4<2<6
le=d=1 ;5 ogr<4
2—z, <4
YA
y=|x-4-2|

W 4

0 2 4 6

=V

Hasiee nmonobHble mpuMepbl OyayT Gojiee MOAPOOHO pa30u-
paThCs B IJIaBe, IOCBALIEHHON MOCTPOEHUIO rpaUKOB METO-
oM npeobpaszosannii. Cm. A. X. [ITaxmeticrep «IlocTpoenue,
npeobpa30oBaHus ¥ MCCIenoBaHHe rpagukoB. IlapaMeTpbi»,
yacTp II.
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Anam3 n yreHune rpauKoB
ITpumepv, anaauda u wmenus 2papuros

B srom naparpade Ha npuMepe paHee MOCTPOEHHBIX B Haparpade
«Kycouno-ymueitnpie GyHKUuN» rpaduKoB NOYYNMCS aHAJIN3NPO-
BaTh PsiJi HHTEPECHBIX CBOMCTB M XaPaKTEPUCTHK CaMOi (byHKIUH.
st aToro ucnosb3yeM HarysiaHble rpaduyeckue oOpa3bl.

Ilpumep 1. Paccmorpum rpaduk hyHKIuNN
2—z, z<-1
2r—1, -1<z<1

Y= 2, 1<z <2
3—x, T2>=22
YA
3
24—

A 4

-1

0/12

Omnpeanenenne. Ecam rpadpnk dyHKIUN MOXKHO HA4EPTUTh, HE
OTphIBasi PYKHM OT 4YepTexka, TO TaKass (PYyHKIMsSI HA3bIBAETCS
HeIpepPbIBHOIA.

B mannoM ciiyyae Mbl ©IMeeM JeJI0 C pa3phIBoM rpaduka QyHKIMH
B TOYKaX ¢ abumccamu, paBubiMu —1, 1 u 2.

HanoMHMM HarisiiHOE MPaBMJIO: €CJIH <«UATH» IO rpadpuky
¢dyHkuun ciaesa Hanpaso (1o cTpeJike HanpasJjeHus: ocu Oz ),
TO €CJIM NPU 3TOM MBI NOAHUMAaeMCsi BBepX, TO (PYHKIMs
BO3pacTaioniasi, a €ecJd OIyCKAaeMCsi BHM3 — yObIBaroumias
(cM. c. 9).
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BruMaresibHO yMTas yepTexx ceBa HaIpaBo MO OCH abcLuce, OT-
METHM, YTO:

Ha (—00;—1) ¢ynkuusa ybniBaeT;

Ha [—1;1) dyuknus Bospacraer;

Ha [1;2) dyHKuMS NOCTOAHHA;

Ha [2;4+00) byHKIUA yOBIBAET.

IIpu s3ToM ormernMm, uTo: "

a)

6)

IIpumep 2. y=2|z - 1| +z.

a)

IIPOMEXYTKH MBI 6epeM, UCXO0/isl U3 YCIOBUS 3aJaHusl PyHK-
LM,

Bo3pacTamias win yonisaoias GYHKIMs HA3bIBAETCA MO-
HOMOKHOU DyHKIHEH;

CJIOBa 8o3pacmaem U Ybviéaem 03HAYAIOT, YTO JAHHOE CBOM-
CTBO BBIIIOJIHSIETCS TOJIBKO HA KOHKPETHOM IIPOMEXKYTKE HUJIH
INPOMEXYTKaX, HO He XapaKTepHO IJIs JaHHONW DyHKUHMU Ha
BCeit obiacTu onpezeseHus (06paTuTe BHUMaHNHe HA OKOHYa-
HUSA STUX CJIOB).

QyHKUMSA HeNpepbIBHASA — 3PUTENb-
HO, IrpadHUYeCKH BUIHO, YTO I'paduK
ee MOXKHO HA4YepTHUTh, He OTPHIBasI
DPYKH OT 4epTexKa.

Ha (—o00;1] dynxmus y6niBaer.

—
»
X

DO$------mmmmm e

o 1

Ha [1;4+00) ¢ynxuus Bo3pacTaer.

OTmeTnM, 4YTO 3pHUTEbHO BHJ, rpadUKa HAIOMUHAET Yylie-
Jibe, BIaJMHY, AMy. B 3TOM ciiyyae roBOpsT O MHHHMAJIBHOM
3HAYEHUH UM O MUNUMYME B TOUKe ¢ Koopaunaramu (1;1).
O603HAYAIOT 3TO TaK: Ymin = 1 wiK Y(1) = Ymin = 1.

IIpu sToM z = 1 — abcumcca MUHUMyMa, Yy = 1 — MHHH-
MyM (MJIM ero 3HaYeHwue).

B mkosbHOM NpakTHKe roBopsAT, YT0 £ = 1 — TOYKa MHHH-
MyMa, a y =1 — MuHUMYM YHKIMH.
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2—2:1; 2|lr—2
IIpumep 3. y = T$—2| - Ix_2|

+z

a) B Touke ¢ koopaunatamu (2;2)

| N
Kr

rpacduKk OYHKIUN NpephIBaeTCs,

WM, KaK HHa4e IOBOPSAT, rpaduk

=V

DN)#-------

hYHKIHMH TePOHT Pa3phIB B TOY- 0

Ke ¢ abuuccoit x = 2.

6) Ha (—o00;2) ¢dyskuus nocrosiHua,
Ha (2;+00) yHKUMs BO3pACTaeT.
B) OTMeTuM, 4TO 3PUTENBHO 1O rpaduKy BUAHO, YTO Y = 2 —

HauMeHdwee 3HAUeHHe PYHKIMH, TO €CTh Ha, rpaduke PyHK-
UMM HeT TOYeK, OPAMHATHI KOTOPHIX ObIIM Obl MEHbIIIE ABYX.

Wnn: opaunaTh! M00BIX TOYEK rpacdhuKa GOsbIle WM PaBHBI
ABYM, TO €CTb Y > 2.

HPIIIIyT Yuaum = 2.

2_
IIpumep 4. y = lxx_—lll + 3. YA

a) 'paduk yHKUMH npepbIBaeTCS 5

B ToukKe ¢ abcuuccolt = = 1.

6) Ha (—o0;1) dbynkuus ybniBaer, 2

Ha (1;+400) dbyHKUMs BO3pacTaer. 1

N4

o 4

B) OTMeTuM, 4TO 3pUTENLHO, Tpadu- 0

YECKH BHJHO, YTO PYHKLMSA
He MMeeT HaVMEHbIIEero 3HaueHusl, TO ecTb y > 1.

Wnn: opauHaThl 061X TOYeK rpaduka (QYHKIMH CTPOro
OoJIbIlIe €IMHUILbI.
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|z2-1]

Ilpumep 5. y = + 2.

a) I'paduk pyHkuum Tepnur pa3psis
B TOuKe ¢ abcuuccoit = = 1.

6) Ha (—o0;—1] dyukuus Bo3pactaer,
Ha [—1;1) ¢dyukuus ybbiBaer,

YA

Ha (1;400) byHKIHUS BO3pacTaer. / 3 -i0

B) OTMeTuM, 4TO 3pHUTENIBHO, rpadUIECKH B

TOYKE C KOODIH-
Hatamu (—1;2) uMeeTcss maxcumym (IIOXOXKE HA BEPIUKHY ),
npudeM T = —1 — abcumcca MakcuMyMa, a y = 2 — 3Hade-
HHe B TOYKe MAaKCMMyMa, HJId [IPOCTO MAaKCUMyM (DYHKLHUH.

MHorna roopsAT, uto T = —1 — TOYKA MaKCUMyMa,

a Yy =2 — MakCUMyM (YHKIIHH.

3anuchiBaIOT TaK: Ymax = 2, WK Y(—1) = Ymax = 2.

IIpumep 6. y = 2|z — 2| — |z|. YA
a) ®yHKuusI HempepbIBHA. \
4
6) Ha (—o0;2] dyukuus yobiBaer,
Ha [2;+00) byHKuus BO3pACTaer.

B) B Touke c abcuuccoit x = 2

CYHIECTBYET MHHAMYM 0
Ymin = —2, WA Y(2) = Ymin = —2.
r) y = —2 sABJAETCS B JAHHOM CIIy- —21

yae 1 HauMEHbIINM 3HaYeHHeM QYHKUHMK: Yuauw =

YA
Ilpumep 7. y = |z — 2| — |z — 4.

a) OyHKUus HeNPepbIBHAS.

6) Ha (—00;2] — nocrosinHa,

’ 0
Ha [2;4] — Bo3pacraer, . /
Ha [2;+00) — NOCTOSHHA. —

-2

B) Yy = —2 — HauMeHbllIee 3HAYEHUE: Yyaun = —2;
y = 2 — HauboJIbIllee 3HAUCHHE: Yuaus = 2-

- Ve
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YA
IIpumep 8. y=|z+2|+ |z — 3|

a) @yHKUMSA HeIpPEepbIBHAS.

6) Ha (—o00; —2] — yOGuiBaer,
Ha [—2;3] — mocrosiHHa,

R ——

Ha [3;4+00) — BO3pacTaer.

B) y =5 — HauMeHbllee 3Ha- :

FOCY T ——

A 4

yeHHe PYHKUMM: Yy = D- -2 0

z2-z| 2(2%-z
IIpumep 9. y = 'zg_ll + ( E )

YA

a) 'paduk pyukuuu Tepuur paspbis

B ToukaX ¢ abcumccamu —1, 0 u 1.

6) Ha (—o00;—1) — yOmiBaer,
Ha (—1;0) — y6mniBaer, K13
Ha (0;1) — Bo3pacraer,

Ha (1;+00) — Bo3spacraer. -1

=V

B) MuHHMAJIbHBIX MM MaKCHMAJIb- —1¢--£
HBIX 3HAYEHHUH HET. —2/

r) Haubosnbiuero uin nHanMenbiiero
3HaYEHHs HeT.

Ipumep 10. y = ||a: —4| - 2‘.

a) @yHKUMSA HeNpepbIBHAS.

6) Ha (—o00;2] — yOmiBaer,

Ha [2;4] — BospacTaer,

A 4

Ha [4;6] — yOwiBaer,
Ha [6;4+00) — Bo3pacraer.
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B) £ =2 — TOYKA MUHUMYMa Ymin = 0,
T.e. Y(2) = Ymin = 0;
=4 — TOYKa MAKCUMYMa Ymax = 2,
T.e. Y(4) = Ymax = 2;
T =6 — TOYKa MHHHMYMA Ymin = 0,
T.e. Y(6) = Ymin = 0.
3puTenbHO Ha rpaduKe ABe «AMbI» U OJHA <«BEPIIMHA».

r) y =0 — HamMeHbllee 3HaYeHNE DYHKIUMH, T.€. Yyauu = 0.

HawubGosbinero 3nauenust GyHKINUU HET.

IIpumeuanne. Kenaomum 6ostee yrirydbjieHHO ¥ IOAPOOHO pa3o-
OpaThCs C UIESIMU, OTPaXKEHHBIMH B JIAHHOM NPAKTHKyMe, PEKO-
MenayeMm: A.X.IITaxmeiicrep. BBemenne B MaTeMaTnyeckuil aHa-
qm3. CII6., M., 2010. C. 22-25, 65, 238, 243.
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Tpenuposowran paboma 2

ITocTpoiiTe rpacduku GyHKIMA U UccaegyiTe Ha:

1.

A

IIPOME>KYTKH MOHOTOHHOCTH,

MaKCHUMaJIbHbIE © MUHHUMAaJIbHbI€ 3HAYEHUA,
HaJIM4¥e HaubOJbIIero ¥ HauMEeHbIIIEro BHa‘{eHI/Iﬁ;
IIPOMEXKYTKH 3HAKOIIOCTOAHCTBA;

obJiacTu onpenesieHUsT 1 3HAYEHHUI.

cy=z-2z+1j;
Ry B it

YT e t 1

cy=2lz+2|+ |z -1 + z

. y:'2—|x—1|’+m—2.

. Iocrpotire rpacduk ypaBuenus |6z+5y+7|+|2z+3y+1| = 4

U HaliIuTe MJIOIaab OrPAaHUYEHHOM UM (PUTYDBI.

ITpumeuanune. HanomuumMm, yro:

a) obsiacTb onpeneieHus GYHKIMA €CTh MHOXKECTBO BCEX 3Ha-

YeHHH Z, AJIs KOTOPBIX ONpENeeHo PyHKIMOHAIBLHOE COOT-
BercrBue (o6o3navaerca D(f));

6) 061acThIO U3MEHEHHsI WM OBJIACTBIO 3HaUYeHUsT DYHKLUH Ha-

3bIBAETCS MHOXKECTBO BCEX 3HAYEHHMH Y, KOTOpble DYHKIHS
MOXKeT pUHUMaATh (0Go3Havaercs FE(f)).

Bonee nonpobno cm. A.X. IIlaxmeiicrep. Muoxxecta. Pyukiuum.
Iocnenosarensuoctu. CII6., M., 2008, 2014. C. 85-92.
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Pewenue mpenuposourot pabomovi 2

1. IMocrpoum rpaduk byHkuun y = x—2|z+1| u uccieayem ee.

_Jz+1, z>-1
Iw-'-l'_{—:::—l,:::<——1'

2) z> -1 ) z 2 -1
y=z-2zx-2’ y=-zc—-2"

6) < -1 . r< -1
y=z+2x+2’ y=3z+2°

YA

N 4

y=x-2|x+1|

1. Ha (—o0;—1] dyHkuus Bo3pacraer;

Ha [—1;+00) ¢yHKUuA yObIBAET.

2. Ymax = —1 (opu z=-1).

MuHUMAaJIBHOI'O 3HAYEHUS HET.

3. Haubosblliee 3HAYEHNE Yaus = — 1.

HauMmenbiiiero 3HayeHus: Her.
4. Ina scex ¢ y <O0.
5. D(f) = (—o00;+00);  E(f) = (—00; —1].
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2 2_1
2. Ilocrponm rpacduk byHKuUMH y = z[a:-fl[2 ]%1| U HC-

cresyeM ee.
D@%{ﬁ:iy
tiz)=22-1=(z+1)(z - 1).

[IpoMexyTKH 3HAKOIOCTO- ! L~

stHcTBa yHKIMHU t(z): N x
{ z< -1
8) { _ (@=2@+) |, g1
Y=""r) T a1
z< -1 z< -1
y=-c+2-z+1’ y=3
-l1<z<1
6) _ (z=2)(x+1) 221
y= z+1 z—1
-l<z<1 -l1<z<1
y=z—-2-z—-1’ y=-
z>1
B) _ (@=2)(z+1) | (z+D)(z-1) ;5
y= z+1 z-1
z>1 o JT>1
y=x—-2+zx+1’ y=2zc-1"
" y=2x-1
ﬂ?-- 3
R
-1 0| 11 %
S T —
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1. Ha (1;+00) dbyHkuus Bo3pacTaer.
Ha (—1;1) y = const (mocrosinHas).

Ha (—o00;—1) y = const (mocrosiHHasi).
2. MakcuMaJIbHBIX ¥ MUHMMAJIbHBIX 3HAYEHUH HET.

3. HauMenbliiee 3HaYeHUE Ymin = —3;

HauboJIbIINX 3HAYEHUH HET.

4. y >0 na (—o0;—1) U (1;+00);
y <0 Ha (—1;1).

5. D(f) = (—o0; =1) U (=1;1) U (1; +00);
E(f) = (1;+00) U {-3}.

3. Iocrpoum rpaduk byukmuu y = 2|+ 2|+ |z — 1|+ u uc-

cenyeM ee.
_Jz+2, z>-2
"”2'_{ —z-2 z< -2
i —1| = -1, 21
T l-z+1l,z<1’
a_2 6 1 8

»
' o

X

< -2
:1:—2)+1—x+x y=-2r-3°

II/\

r>1

-2<z<1 2z <1
=2x+4+1—x+x y=2zr+5 "
{ 2:1:+4+:t:-—1+x {y=4w+3'
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A 4

1. Ha (—o0;—2] dyukiusa yosiBaer;
Ha [—2;+00) dyHKIUs Bo3pacTaer.
2. Ymin =1 (mpm z = -2).

MakcuMalIbHOro 3HaYEHUS HET.
3. Yuaww = 1. Hambosbilero 3nayeHus Her.
4. Tlpu mobeix z y > 0.
5. D(f) = (—o0;+00);  E(f) = [1; +00).

4. Ilocrponm rpaduk dyHkuuu y = ,2 — |z - II‘ +z—2 u uc-
clleiyeM ee.
_Jr-1,z2>1
|x_1l—{1-—x,w<1’

Torma 1 — B-—z|+z—-2,z>1
8y = N+z|+z-2, <1’
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y=38-z|+z-2;

z-3+z-2,z>3 CJ2x-5,z>3
3—z+r-2,1<2<3’ |1, 1€z<3°

y=1+z|+z-2;

_Jrz+l14+z-2, -1<zr<1 [2r—-1, -1<z<1
T l—z-1+z-2,z< -1 ’ '

-3, < -1

1. Ha (—o0;—1] y = const — IHOCTOSIHHS;
Ha [—1;1] dyHKuMA BO3pacTaer;
Ha [1;3] y = const — mocTosiHHa,;

Ha [3;+00) byHKIHS BO3paCcTaer.
2. MuHMMAJILHBIX 1 MAKCUMAaJIbHbIX 3HAYEHHUH HET.
3. Yuauw = —3. Haubonpiiero 3HauyeHus1 HeT.
4. y >0 Ha [0,5;+00); y <0 Ha (—00;0,5).

5. D(f) = (—00;+o0);  E(f) = [-3; +00).
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5. ITocrpoum rpacuk ypaBHeHus |6z+5y+7|+|2z+3y+1| =4

U HaiiJeM IUIOIIaJb OIPAHUYEHHOU UM (PUTYDEL.

Kone4HO, MOXKHO PacKpBITh YCJIOBUSI PA3BETBJIEHUS] CYMMBI
MOJyJIeif Ha 4YeTbIpe CJlydasi, WK YeThIpe YPaBHEHHsI:

_[6zx+5y+7,  6rx+5y+7>0.
|6:L‘+5y+7|_{_(6w+5y+7),61:+5y+7<0’
_J2z+3y+1,  2z+3y+120
|2x+3y+1|—{_(2x+3y+1),2x+3y+1<0'

B naHHOM ciiyyae MBI HPOCTO BBIMUIIEM 4YETHIPE yPaBHEHUS
6e3 mccie10BaHUsI YCJIOBHM UX CYLIECTBOBaHUS:

a) 6z+5y+7+2x+3y+1=4;

o +8y+8=4 |y=-z—3|.

6) 6z +5y+7—-2r—-3y—1=4;

oty +6=4 [y=22-1]

B) -6z —5y—T7+2z+3y+1=4,
dr-2y-6=4 [y=-22-35]

r) 6z—5y—7-2x—-3y—1=4;

8z -8y -8=4; |y=-z—13|

ITocTpouM Ha omHOM yeprerke rpadUKu STUX NPAMBIX U Hai-
JeM UX TOYKH IepeceveHus .

y=—-c-05_ . y=—-c-05 .,
{y=—2x—1 . D(=0,5;0). {y=—2w—5 L C(=4,54).

{y=—2x—1 » A(0,5-2). {y=—21;-—5 ; B(—3,52).

OueBuano, uro ABCD — mnapajuesnorpaMM (IpOBeEpbTe
3TOT reOMeTpUYecKuil PakT).
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A

\

Tak Kak m/1s IpsAMBIX Y = k12+b; u y = kox + by ycioBuem

Haiinem Sagcp.

NepHeH IUKYJIAPHOCTH sIBJIsieTcsl paBeHCTBO ki - ko = —1, TO

ang y = —r—0,5 nepneHauKyJIgpHas NpsAMasi, IPOXOSIas

yepe3 Touky D, — y=1x+0,5.

Touka nepeceyeHus npsimpix ¥y =2+0,5 u y=-z-1,5 —
Jy=z+05 1.

Touka Dy: {y - z-15’ D, (—-1;-0,5).

DD, LAB; DD, =+/05%+0,52 = 0,5v2.
DC = V4% + 42 = 4/2.
Sapep = DDy - DC;  Sapep = 0,5v2-4v2 =[4].
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IIpumeuanue. PaccMmorpum Gosee moapo6HO IIYHKT a).

Pelrasi cucreMy HepaBeHCTB C ABYMs IlepeMeHHBIMU
6z+5y+720
{ 2x+3y+1>0’
HAJIEXKUT 06J1aCTH peIlleHUs] CUCTEMbl HEPABEHCTB, MPUYEM TOY-
ka C — mnepeceyenne rpadukoB 6z +5y+7=0un y = —z — 0,5,
a Touka D — mepeceyenue rpadpmkoB 2z + 3y + 1 = 0

uy=—z—0,5.

MOXHO ybenutbcsi, yTo orpe3ok CD mnpu-

6x+5y+72=0
2r+3y+120

ypaBHeHue |6z + 5z + 7| + |2z + 3y + 1| = 4 nocne packpeiTHs

HeitcrBUuTEIBHO, TIPU {

Moysieit nmpeobpa3yeTcsi B ypaBHeHue y = —z — 0,5.
. | 6z+5y+T7=0
Pemrast cucremy ypaBHeHHit y=-2-05 HOJIyYUM
— —4 7Y

{ ; f 4—4,5 , T.e. koopauaatel C (—4,5;4).

2x+3y+1=0

y=-z-05 ' TIOJTY YUM

AnaJjioruyHo, pelasi CUCTEMY {

{ :f 0—0’5 , T.e. koopausatsl D (—0,5;0).
3uauut, orpesok DC npunHamjiexur obnactu (4acT MIOCKOCTH ),
6x+5y+72=>0

3aJaHHOU cuCTeMOll HepaBeCTB { 2% +3y+1>0"

AHaJIorn4HO pacKpBIBAIOTCS MOLYJIM YPABHEHUS IIPU COOTBETCTBY-
IOIMX YCJIOBHSIX B JAPYTMX IyHKTaX: oTpe3oK AD B nyHkre 6),
orpe3ok BC B myHKTe B) ¥ OTpe30K AB B IHYHKTE I') HpUHAIe-
JKAT COOTBETCTBYIOLIUM yCJIOBUSIM PACKPBITHS MOAYJIel (a 3HAUuT,
COOTBETCTBYIOLIMM OOJIACTSIM IVIOCKOCTH ).
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Tperuposounas paboma 3

Bapuanr 1

1.

Hanumure ypaBHeHMe mpsiMOi, IpoXozsmeil Yepe3 aBe TOY-
KU C 33JaHHBIMH KOODIUHATAMHU:

a) A(=2;-1), B(2;1); 6) A(—3;4), B(3;-5);
B) A(0;2), B(4;2); r) A(-1;2), B(-1;3).

. Ilocrpoiite npsiMyio 10 3a0aHHOMY YPaBHEHHUIO:

a)y =3z —2; 6) 3y + 5z = 3;
B) i y=—2z+b, ecn A(1;3) €
r)iy=kzx+3,ecul || l;, tme ly: y =2z — 1;

nby=kr+bemm A(-1;1)€lul|l,
rae l1: y = 2z — 5.

. IlocTpoiiTe npsimple:

l1Z Yy=—= + b
2) g = kz -2
6)z2-9=0; B)y>-1=0; 7r)(z-1)(y+2)=0.
HOCTpoﬁTe rpa¢dUK ypaBHEHHUS:

,ecmn i Nl = A(2;-1);

2

z=2 _ yi=4 _ . y=2z-1 _

a) y+l 0; 6) z—1 =0 B) 22z =0
)—H—L—O )3x+2+1_0
y+r— y—z+4 ~—

Cy1ecTByeT Jin mpsiMasi, KOTOPOif OMHOBPEMEHHO IPUHA,IJIe-
2KAT TPU TOYKH C JAHHBIMU KOODAMHATAMM:

a) A(1982;3211); B(2112;3146); C (2238;3083);
6) A(9;24); B(17;40); C(23;62)?

. Ilpu kakux 3HAYEHUAX MapaMeTpa a NaHHOE ypaBHEHHE

(a® — 1)y + (a® + 6a + 5)z + 2(a®? + 3a +2) = 0:
a) onpegenser ouccekTpucy I u I1I koopaUHATHBIX YIJIOB;
6

) OIIMCBHIBAET IPAMYIO, IIAPAJIJIEJIbHYIO OCH OpDIUHAT;
B) 3aJaeT IPIMYIO, HapaJlle/IbHyI0 OCH abCIHCC;

I') HE ABJISIETCS YPaBHEHHEM IIPSIMOi?
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Bapuanut II

1.

Hanuimure ypaBHeHue mpssMoi, IPOXoIsIell yepe3 ABE TOY-
KH C 33JJaHHBIMH KOODIVHATaMU:

a) A(-1;-2), B(1;2); 6) A(—4;3), B(4;-5);
B) A(0;-2), B(-4;-2); r)A(2;-1), B(2;-3).

. ITocTpoiiTe npsiMyIo 1o 3aJaHHOMY YpaBHEHHUIO:

a) y =2z + 3; 6) 2y + 5z + 2 = 0;
B)Ly=kzx—1,ecmul | l;, rme l;: y = -3z + 5;
r)l: y=-3z+b, ecim A(0;-3) € I;

nliy=kx+becm A(l;-1)elull|ly,
roe ly: y= -3z + 1.

. IocrpoitTe mpsimbie:
li:y=2zx+b _ o,
)12 y=kr+3| ,ecm lj Nlp = A(-1;2);

6) y> —9 = 0; B) 22 — 4 =0; r) (z+1)(y—2)=0.

[Toctpoiite rpaduk ypaBHEHHUS:
y=1 _ 2?1 ytz43 _ .
a) 2 =0 6) y=2 =0; ) Y2 +2y =0;
4z _ y+z+4
r) y—z+2 0 A) 3z—2y+2 — 0.

. CyuecTByeT s npsiMmasi, KOTOPO# OJHOBPEMEHHO IpUHAIIE-

JKAT TPU TOYKH C JAHHBIMH KOODJMHATAMU:
a) A(289;112); B(211;641); C (432;380);
6) A(19;34); B(27;50); C (43;82)7

. Ilpn Kakux 3HaYeHHUAX MapaMeTpa @ JaHHOE ypaBHEHHE

(a® — 4)z + (a® — 2a — 8)y + 3(a® — a — 6) = 0:

a) onpezensier 6uccekrpucy I u III koopauHATHBIX yTI0B;
6) omuchIBaeT MPSMYIO, apaljIeJIbHyI0 OCH OPJUHAT;

B) 3aJaeT NpsSMYI0, NapalieJibHy0 ocd abcuucc;

I) He SIBJIIeTCSl yPABHEHUEM IPSMOR?
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Pewernue mpenuposowrol pabomuvt 3

Bapmuanr 1

1. Hannmure ypaBHeHMe NIPSIMOi, IPOXOJSINEH Yepe3 JBe TOY-
KH C 3aJjaHHBIMM KOODJMHATAMHU.

a)

A(-2;-1), B(21).
Tak kak Touku A U B uMelT pasjinyHbie abCUCCHI,
To npsimasi AB } Oy.

3uayuT paboraer dopmya y = kxr + b, onuceiBaionas
Takoe ypaBHeHue. Torga:

AeTl(y=kx+0b) | -1=-2k+b II-1
BeTl(y=kz+b)|’ 1=2k+b Im+1’

_ 1
{k_Q,T.e. y=

x|.

DN —

b=0

A(=3;4), B(3;-5).

AeT(y=kz+b)
BeT(y=kz+b)

C [4=-3k+b I+II
» \-5=3k+b II-1’

k=-15"

{b: =05 re [y=-152—-0,5]

A(0;2), B(4;2).

Tak Kax OPAMHATHI JBYX TOUEK PaBHBI, TO NpsAMas Na-
paJuiesbHa ocH aberuce. 3HaYUT — ypaBHeHHe

IIpsiMOit, KOTOPO¥ NMpMHaIexKaT 3T Todku A u B.
A(-1;2), B(-1;3).

Tax xak abcuuccel Todek A u B paBHBI, TO IpsiMad,
KOTOpo#i mpuHajiexar Touku A u B, napaJenbHa
ocu Oy, T.e. — HCKOMOE ypaBHEHUE IPSIMOM.
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2. IMocrpoiiTe mpsAMyIo IO 3aJaHHOMY YDaBHEHHIO:

a) y=3z—2.
% 3x-2
OOpAUHATHI
1Y |rouex
0|-2|A(0;-2)
2| 4 |B(2;4)
%
6) 3y + 5z =3. A
KoopauuaTel
Iy TO4Y€eK }1
o[ 1 [A(0;1) \ 3 >
3[—4|B (3;-4) 0 | *
) ¥:;
3y+5x=3
B) iy=-2z+b, eciu A(1;3) €l.
AeTl(y=-2z+b), re. 3=-2+b; b=5.
Torma [y= -2z +5| — YA
yPaBHEHHe UCKOMO# NpsiMOH. \
ITocTpoum ee: 5
KoopaunaTs
Ty TOYeK 3 -"|A
1/3]A(1;3) § B
2[1]B(2;1) 1¢-----
o 1 2\ x
y=-2x+5
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r) y=kz+3, ecu I || 13, e l1: y=2z — 1.

Tak kax [ || !, To k= 2.

Suaunr |l y=2x+3| —

YPaBHEHHE MCKOMOI nIpsaMOH.
ITocTponm ee:

T KoopauuaTst
Y\ rouex

YA

0 [3[A(0;3)
-1|1{B(-1;1) y=2x+3

n) liy=kr+b, ecu A(-1;1) €l ul|
rae ly:y =2z — 5.
Tak kak A(—1;1) € ['(y = kx + b),
Tol=-k+b; k=b-1.
Buayur I: y = (b— 1)z +b.
YuaursiBas, uro [ || I3, rme li: y = 2z — 5,
nony4yum, uto b—1=2; b=3.
Taxum obpa3oM, —
ypaBHEHHE UCKOMOH NPSAMOIA.
[TocTpoum ee:

KoopausaTs!
T Y] rouex

A 4

0 [3|A(0;3)
1B (-1;1) y=2x+3

3. IMoctpoiiTe mpsMble:

2) liry=—-xz+b

by = ko —2 |’ ecmu Iy Nlg = A(2;-1).

AeT(y=-z+b); -1=-24+b; b=1,

Te [liy=—-c+1]
Ael(y=kz-2); -1=2k-2; k=

D=

T.€. l2:y=%w—2.

bl

N 4




114 Jluneitnasi GpyHkus

Torza
KoopaunaTst 37
z y TOYEK }
—-11A(2;-1)
—1| 2 |B(-1;2)
Koopaunatsi

Yy TOYEK
2|-11A(2;-1)
0{—-2|C(0;-2)

6) 2 —9=0. %
x=-3 x=3

(x —3)(z+3) =0;

[a: =3 _ 3TO ypaBHEHHSI
z=-3 3 0 3| x

IPSIMBIX, NMapaJIeJIbHBIX OCH

OpIHUHAT.

B) y2—1=0.
YA
-1 1) =0;

(y B 1)(y +1) il y=1
y= — 3TO ypaBHEHHs ~
y=-1 0 X

IPSIMBIX, TaPAJIJIENIbHBIX OCH ) —

abcrucce.

r) (z-1)(y+2)=0.
z—-1=0_ |[z=1 — npsamada, napannenbHas Oy
y+2=0" |y= -2 — npsamas, napasiensHas Oz
YA
x=1
of [T >
y=-2
-2
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4. TloctpoiiTe rpaduk ypaBHEHHUS:

I
(U]

a)y_-l—T_O x

{:c=2 o 2
y7é_1 -1 S

9 4

24 y
6) %1 = 0. y=2_ 1|

y2_4=0. 2
z—1#0" o |1

y=2
[y=—2. y=-2 ,
x#1 x=1

y—2z—1
B) 22z

y—2r—-1=90
22 -2 A0
{ y=2zr+1
y=
T
0
2

=0.

2)#0’
2z + 1.

KoopauHaTsr
Y| Touex

1[4 (0;1)
5B@m

y=2x+1 x=2

r) L y+a: = 0.
v¥+y=0 | [yly+1)=0
y+z—-2#0’ y#2-z '’
y=0
y=-1,
y#2-z
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A

y=2-z. \y

zly Koopaunatst 2 \
TOYeK — 2
y=0 0 3

0[2]A(0;2) >
AN

2[0[B(2;0) =1 1

)3z+2g+1_0

y—x+4 —
3z+2y+1=0
y—z—4#0 YA
3x+2y+1=0; 3x+2y+1=0

Koopaunats
TO4eK

)
-1{1{A(-1;1)
4|B(-3;4)

y—cz—4=0;

KoopaunaTer
TO4eK

4|C (0;4)
—4]0|D (—4;0)

5. CymecTByeT /11 npsiMasi, KOTOPO# OJHOBPEMEHHO NpHUHAIJIe-

2KaT TpH TOYKH C JaHHBIMH KOOp,ZlPIH&TaMPI?

Tak kak B 0OOMX CIy4asiX KOOPAMHATHI TOYEK BBIXOAAT 3a
paMK# 0003pHUMOrO I0JIsI, PACCMOTPHUM pellleHHe, He CBsI3aH-
HOe C IPSMBIM BBEIYHC/IEHHEM NapaMeTpoB k u b B ypaBHe-
Hun y = kx + b.

Tax kax st npsimoit AB kap = ﬁ, a qs npsimoit BC

kc = -:BZL:%, T0 eciu kgap = kpc, To npsameie AB u BC
coBmagaioT. 'Torga cymiecTByer npsiMasi, KOTOpPO# IpUHaIJIe-

xaT Touku A, B u C.

Ecnu xe kap # kpc, TO Takol IpsIMOi HeT.
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a) JaHbl TOYKH:
A(1982;3211); B(2112;3146); C (2238;3083).
fap — 3146-3211 65 _ 1.
AB = 2112-1982 — 130 ~ ~ 2’
ko, — 30833146 _ —63 _ 1
BC = 922382112 — 126 ~— ~ 2°

Suauut | kap = kpc |, T. €. BCe TPH TOYKM IPUHAIJIEIKAT

OIHOI mpsMOH.

6) JaHbl TouKH:
A(9;24); B(17;40); C(23;62).
40-24 _ 16

kap =729 =3 =2
_62-40 _ 22 _

Suauut kap # kac, T.e. He CyIIECTBYET MPSIMOM, KOTO-
POl OIHOBPEMEHHO NPUHAMJIEKAT BCE TPU TOUKH.

6. a) [ns Toro, 4Tobsl ypaBHEHHE
(a2 =1)y+ (a® + 6a +5)z +2(a®+3a+2) =0
sBJIsJIOCh ypaBHeHueM Ouccektpuch! I u III kooprunaT-
HBIX YIJIOB, HEOOXOJMMO, YTOOBI CBOOOIHBIN YjIeH ypaB-
HEHMs OBLTT paBeH HYJIIO.
a=-1

2(a’+3a+2)=0; (a+1)(a+2)=0; 4= —2°



118

JIuneitnas GyHKUuA

1. Ilycts a = —1, Torma:

K03 HUIMEHT IPH § pPaBeH
(@®-1)=(a-1)(a+1)=0;

K03 UIMEHT DU T paBeH
a’+6a+5=(a+1)(a+5)=0.

CrnenoBartesbHO, pU @ = —1 HCXOOHOE ypaBHEHHE
npuHuMaeT B 0-y+0-24+2:-0=0, .e. 0=0.
OyeBHIHO, YTO 3TO TOXKIECTBO IJIsl JIOOBIX 3HaYe-
HUlt T u y.

3HAYNUT, OHO OIKMCHIBAET MHOXECTBO BCEX TOYEK
IIJIOCKOCTH, a He IPSMYIO.

2. Ilyctb a = —2, Torma a # —1, M KUCXOOHOE ypaB-
HEHHE MOXXHO COKDATHTb Ha a + 1, mony4um:
(a=1y+(a+5)z+2(a+2)=0.

IIpn a = -2: (-2-1)y+(-2+5)z+2-0=0;
y = ¢ — O6uccekrpuca I u III koopauHaTHBIX yIIOB.

6) Jnst Toro yrobpl ypaBHEHHE ONUCHIBAJIO NPSIMYIO, Ia-
paJlIeIbHYI0 OCH OpPAWHAT, HEOOXOAMMO, YTOOBI KO3(d-
duUUHeHT NPy Y IOC/e yIPOIIEHUs YPaBHEHHs ObLI pa-
BEH HYJIIO.
(a=1)y+(a+5z+2(a+2)=0—(a—1)=0; a=1.
Torma npu MOACTAHOBKE B ypaBHEHHE IOJIYYUM
0-y+6-2+6=0, T.e. x =—1 — ypaBHeHHE NPIMOH,
apaJIeJIbHOW OCH OpIHHAT.

B) Ins Toro 4robnl ypaBHEHHE ONMCBLIBAJIO MPAMYIO, Ia-
paJIEIbHY 10 OCH abcIuce, HeoOX0aUMO, YTOOB! K03 du-
LHUEHT IIpH T IOC/Ie YIIPOIIEH:sl ypaBHEHHs ObLT paBeH
HY/JIIO.

(a—1)y+(a+5)z+2(a+2)=0; a+5=0; a=-5.
Torga npu noAacTaHOBKE B YpaBHEHHE IIOJTYYHM
(-5-1)y+(-5+5)z+2(-5+2)=0;
—6y+0-z—-6=0; y= -6 — ypaBHeHUe IIPIMOIi,
napaJiieJIbHON ocu abcuucc.
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r) Ypasuenue my+nz+p = 0 onuchiBaeT J00YIO NPSMYIO
npu ycioBun, 4o m? + n? # 0.
B ucxomsoMm ypaBHenun npu a = —1
m=a2-1=0un=a’+6a+5=0,
T. €. ycIoBHe TOro uTo m? 4+ n? # 0 He BHINOHSAETCS.

3HaYUT UCXOIHOE ypaBHEHMEe npu a = —1 He sABAseTCS
yPaBHEHHEM, OMUCHIBAIOLIMM KaKy0-JIHOO0 MPSMYIO.
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Bapmuant 11

1. Hanumure ypaBHeHHe IPsAMOl, poxoasieil yepe3 aABe TO4-
KM C 3aJJaHHBIMU KOOPDIUHATaMH:
a) A(-1;-2), B(1;2).
A(-1;-2) eT(y =kz +b)
B(1;2)eT(y=kz +b)

—2=—k+b I+I1_ [b=0
{2=k+b I-11° {k:z; y=2z)
6) A(-4;3), B(4;-5).
{A(—4;3)GI‘(y=kx+b)_
B(4-5) € T(y=kz +b)’
3=—4k+b I+1I  [b=-1
{—5=4k+b 111’ {k:—l; y=—z-1]

B) A(0;-2), B(-4;-2).
Tak Kak OpAMHATHI TOYEK PaBHBI, 8 aOCIMCCHI HET, TO HC-

komas npsiMasi AB || Oz. 3ua4ut — ypas-

HeHMe npsiMoit AB.
r) A(2;-1), B(2;-3).
Tak kak abcuucchl TOYeK paBHBI, a OpJAWHATBHI HeT,

to npsimasi AB || Oy. 3ua4nT — YypaBHeHHe
npsimoit AB.

Ilpumeuanne. s TakKux NpsiMBIX ypaBHEHHE, KOTOPOE UX
3a/aeT, umeeT Buxg mz + ny + p = 0. B ciayuae r):
{A(2;—1) el(mz+ny+p=0)

B(2;-3) eT’'(mz+ny+p=0)’

2m—-y+p=0 I-1I 2y=0
{2m—3y+p=0 ; {2m=—p'
Torpa ypaBuenne mx + ny + p = 0 npumer BUA
mer+n-0-2m=0; mzr-2m=0.
Tak kak m # 0, TO MOXKHO COKpaTUTb Ha M: |T = 2.

Hrak, Bonpoc MOXKHO pemaTh aHAJUTHYECKH Oe3 reoMeTpu-
4yecKHUX 00pa30B MPAMBIX, XOTsI 06pa3Hoe IpeICcTaBIeHNe HH-
TYUTHBHO NIOHSITHEE.
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2. TlocTpoiiTe npsIMyIO IO 3aAaHHOMY yPaBHEHHMIO:

a) y=2zr+3. %)

Koopaunars 3
TOYeK

3 |A(0;3)
—2|-1|B(=2;-1) 2/ o

T

w\

9 4

YA

6) 2y+5z+2=0. 2y +5x+2=0

r Koopaunarst
Y | rouex

-1{A(0;-1)
2[4 [B(=2:9)

B) by=kxr—1, ecin L | 1, rme l1: y = -3z + 5.

Tak kak [ || 11, To k= -3, YA
torma [I: y = =3z — 1]. y=-2x-1
Koopaunars
T Y |rouex Y12
—1{A(0;-1) !

~1[ 2 [B(=1;2) i\l0

_1 \ X
A\'l
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YA
r) :y=-3z+b, ecim A(0;-3) €. y=-3x-3
-3=-3-0+0b; b=-3,
3Haunt |I: y = —3z — 3|; Blo _
Koopounars -1 x

z y TOYeK
0[—3|A(0;-3)

—1| 0 |B(-1;0)

n) l:y=kz+b, ecnn

AL, =) el nl]ly,

roe lity=-3z+1.

Tak kak [ || l;, To k= -3,

T.e. y=—-3x+b. %

Tak kak A €1l, To —1=-3+0b,

T.e. b=2.

Buaunr [l: y = -3z + 2|.

3. IlocrpoiiTe mpsimbie: y=-3x+2

liry=2z+5b _ i

a) lyt y = kz +3 | ™ lLinly=A(-1;2).

Tak kak A(-1;2)€ly u A(-1;2) €y, TO
2=-2+0b b=4 e li:y=2zx+4
2=-k+3’ k=1"""7 \|ley=x2z+3

li: y=2z+4. YA
T KoopauuaTtst

Y| rouex

-1(2]A(-1;2)

0 |4|B(0;4)

lryy=z+3.

Ty i{o?{ZI:(AHHaTH / /—2 -1 ¢
—1[2[A(=1;2)

y=x+3 y=2x+4

0 [3[C(0;3)
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6) y2—9=0. A
(y—3)y+3)=0; g3 ¥=3
y—3=0
y+3=0’
y=3 0 %
[y =-3
B) 22 —4=0. A
(z-2)(z+2) =0; *=2 =2
z—2=0
z+2=0" >
-2 0 2 x
=2
[xz—T
r) (z+1)(y—-2)=0. A
z+1=0_ y=2
y—2=0’ 2
[“’ =-1 -1| 0 %
y=2
x=-1
4. TloctpoiiTe rpaduK ypaBHEHHUS:
y-1 4
a) +2 0.
1 y=1
{ y—1=0 0
z+2#0’ 2 >
{25
T# -2 x=-2
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=V

i \\3 -1
T Koopaunats ’
Y | rouex \:

A (0;-3) o

-3| 0 |[B(-3;0)

e

r) y—x+2_0'
{$2+£L‘=0 ) {ii‘il
y—c+2#0’ y;éx—2.

y=1x—2.

T Koopaunarst
Y | rouex

0[—2[A(0;—2)
2] 0 [B(2;0)

HckaounM Bce TOYKH

npsaMmoit y =1 — 2.
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ytzt+d
) 3g—ay+a = O-

y+rx+4=0 y=-xc—4 )
3z -2y+2#0° 3r—2y+2#£0°

y+zxz+4=0. y

Koopaunatet
TOYeK

—4|A(0;-4)
~4[0 [B(=4;0)

3z —2y+2=0.

Koopaunaret
TOYeK

0|1]|C(0;1)
22D (-2 —2)

=V

5. CymiecTByeT 1 npsiMasi, KOTOPOi ONHOBPEMEHHO IPHUHa/Ie-
>KAT TP TOYKHU C JaHHBIMH KOODIUHATAMH?

a) JlaHbl TOYKH:
A(289;112); B (211;641); C (432;380).

fam = 841=112 520

AB = 911-289 — —-78’
fr — 380641 _ —261
BC = 432—211 — 221 °

3Buauut kg # kBc, ¥ HE CyIIECTBYeT TaKoH IpPAMOMH.

6) Jaubr Toukn:
A(19;34); B(27;50); C(43;82).
50-34 _ 16

kap=9719= 8 =%
82-50 _ 32

kpc = 43737 = 16 = %

Snaunt kap = kpc, M Takas IpsiMas CyLIeCTBYET.
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6. a) /lns Toro, 4ToObI ypaBHEHHE
(> —4)z + (a®> —2a —8)y +3(a* —a—6) =0

onpenesiio 6uccekrpucy 1 u 111 xoopauHaTHBIX yIiIOB,
HEOOXOIMMO, 4YTOOBI CBOOOJHBIN 4JIeH ypaBHEHHsI ObLI
=-2
pasen Hymo, T.e. 3(a® —a —6) =0, Z _3
1. Ilycts a = —2, Torma:
K03 PUINEHT TIPA T paBeH
a’-4=(a-2)(a+2)=0;
K03 UIMEHT IpN y paBeH
a’?-2r—-8=(a—4)(a+2)=0,
M UCXOJHOE ypaBHEHUE
(a—2)(a+2)z+(a—4)(a+2)y+3(a—3)(a+2) =0
OpH a = —2 NPUHUMAET BHUI
0-z+0-y+3-0=0; 0=0.
O4eBHIHO, YTO 3TO TOXKAECTBO AJIsSl JIIOOBIX 3HAYe-
HUA T U y.
3HAYUT OHO ONMCHIBAET MHOXKECTBO BCEX TOYEK
IIJIOCKOCTH, & He MPIMYIO.

2. Ilycte a = 3. Torma a # —2, u ucxogHoe ypaBHe-
HHE MOXXHO COKpaTuTh Ha (a + 2).
ITonyynm ypaBHeHue
(a—2)z+(a—4)y+3(a—3)=0.
IIpu a = 3 ypaBHeHHE BBHIIVIIIUT TaK:
(3—2)z+(3-4)y+3:0=0; y ==z — GuccekTpuca
I u IIT xoopAMHATHBIX YIJIOB.

6) s Toro 4robbl ypaBHEHHE ONHUCBHIBAJIO MPAMYIO, Ma-
paJIIeJIbHYI0 OCH OpAMHAT, HeoOXoauMo, 4TobObl Ko3-
¢uLMeHT NPy Y NoCIe yNpolleH!s ypaBHeHus ObLT pa-
BE€H HYJIIO.

VYpaBuerue takoBo: (a—2)z+ (a—4)y+3(a—-3) =0,
3HAYMT HY>KHO, 4yT06bl a —4 =0; [a=4].
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IIpu noacraHoBKe B ypaBHEHUE MOJIYYUM:
4-2)z+0-y+3(4-3)=0;, =15 — ypaBHeHue
NIpSAMOH, NapaJljieJIbHOW OCH OpAUHAT.

B) s Toro 4roObl ypaBHEHHE ONHCHLIBAJIO NPSMYIO, Ma-

paJLIesIbHYI0 OCH abciuce, HeoOXoaUMO, YTOObI Koaddu-
IIMEHT NPH I IIOCJIE YIPOILEHUS ypaBHEHHs ObL1 paBeH
HYJTIO.

(a—2)z+(a—4)y+3(a—3)=0; a—-2=0; [a=2].
[Tpn noncTaHOBKE B ypaBHEHHE TOJIYYHM:
2-2)z+(2—-4)y+3(2-3)=0;
0-x—2y—3=0; y =15 — ypaBHeHUe IPAMOH,
napaJiieJIbHOi ocu abciucc.

Ypasuenne my+nx+p = 0 omuckIBaeT 100YI0 IPAMYIO
npu m? +n? #0.

Uccnenys naHHOe ypaBHEHHE DU @ = —2, MOJy4YaeM
0-(—4))2 + ((=2-4)-0)* =0.

3HAuYUT yCc/IOBHE HE BHIMOJHSETCS, T. €. UCXOJHOE ypaB-
HeHHe He sIBJISeTCs ypaBHEHUEM IPSIMOH.



Fpacdbukun
U napamMeTpbl

ITpaxmuxym 3 (I'pagduru u napamempv)

1.

Ckonbko KopHelt umeer ypasHenue aZ + 1 = |z — 2| B 3aBu-
CHUMOCTH OT 3Ha4YeHHs mapamerpa a?

Ckonbko KopHe# uMmeer ypaBHenue T + 2 = k|z — 1| B 3aBu-
CHMOCTH OT 3HaYeHHUs mapamerpa k7

CkoubKo KopHel umeetr ypasHenue |z —3|+|r+1| =ar+3
B 3aBUCHMOCTH OT 3Ha4eHHs mapamerpa a?

CxoubKo KopHe# umeer ypaBaenue 2|z+1|+|z—3| = a|z|+3
B 3aBUCHMOCTH OT IOJIOXKHUTEJILHOIO 3HaUeHNs napaMeTpa a?

CkosbKO pelleHnt UMeeT CUCTEMa ypaBHEHHM

{ gzjy==|a§|1 +_a$) 4 B 3aBHCHMOCTH OT 3HAYEHUS
napamerpa a?
lz—2|-ly+1]=2
2l —al=3+y

B 3aBHCHUMOCTH OT 3Ha4eHHUs mapameTpa a’

CKoJbKO pemermﬁ HMeeT CHCTeEMa {

Haitnute HanMeHblIlee 3HAYEHHE TAPAMETPA @, TIPH KOTOPOM
dbyukuusa f(r) = =7+ 3z — 3laz — 1| + |az — 2| + |z — 7|
sIBJIsieTCs1 HEYOBbIBAIOIIe Ha BCe YMCJIOBON MPSIMOM.
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Pewerue npaxmuxyma 3

1. Ckonbko KOpHe# nMeer ypaBHenue ar + 1 = |z — 2| B 3aBm-
CHMOCTH OT 3HaYeHHUs apameTpa a?

a) PaccMoTpuM aHaJIMTHYECKHH METOJ| pellleHHUs.

{m22 |t —2=2—-2

ar+1=1r-2 ’
T =2 .
{x(a—l)=—3’

T =2

a#1l

rT=—-——=

3
a_

1
Tak kak = > 2, TO

3 . —3—2a+42 . —1-2a
“a-12% a1 20 3 2 0.
1
_Emic, a€ [—%;1).
__ a
Ilpu a=1 z-0= -3 — pelleHus Her.

{x<2 |z —2|=-x+2

ar+1=2-z
<2 .
z(a+1)=1"
<2
a# —1
-1
T=a+1
Tak kak T < 2, TO
1 . 1-2a-2 . —=1-2a
a+1<2, a1 <0 ) < 0.
1
-1 S2 a € (—oo; —l)U(—%;oo).

a

IIpu a = -1 z-0=1 — peleHNs HeT.
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_/%

M ‘<(/ C

Iloasenem uroru:

AHayu3upys pe3yJIbTaThbl UCCIIEIOBAHUS PELIEHUS B IBYX
CIy4dasx, MOJLy4uM:

1
1. nmpu a < —1 cyuiecTByeT OnUH KOpDE€Hb T = P
2. mpu -1 <a< —% KOpHel HeT;
3. npua= —% CyIIeCTBYeT OJMH KOpeHb T = 2;

4. npu —% < a < 1 cyniecTByIOT IBa KOpHA: T = %
1

O = T

5. mpu a 2> 1 cylecTByeT OAMH KOPEHb T = aJlrl'

6) Temepn paccMoTpuM rpaduyecKuil METO, pelIeHHUsI.
Ionoxum f(z) =azx+1; g(z)=|z—2|

ITocrpoum rpacduku dyukuuun y = f(z) u y = g(x) Ha
OJIHOM 4epTexkKe WM B OJHOU CUCTeMe KOOPAUHAT U Halk-
JIeM BO3MOXKHOE KOJIMYECTBO TOYEK IepecedeHus rpadu-
KOB JaHHBIX (DYHKIIUIA.

OueBuano, yto ecn dyukuus g(x) = |r — 2| umeer
dbukcupoBannbiit rpacduk, to rpadpuk f(r) = ax + 1,
B 3aBHCHMOCTH OT IapaMeTpa G MOXKET ObITb pas/uy-
HBbIM 110 OTHOIIEHUIO K g(z) = | — 2|, HO Bce npsiMble
BUIa Y = ar + 1 npoxoxar depe3 Touky (0;1).

PaccmorpuMm Gostee moapoOHO 3TH BO3MOXKHBIE B3aMMO-
TIOJIOXKEHMUS.
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I'paduk dbyukunu g(zr) nmomyden u3 rpacduka y = |z|,
CIBMHYTOTO BIPABO Ha 2:

y=|x-2|

%
1. Ilpu a = —1 npsMmas napaJuiejibHa OXHOU U3 BeT-
Belt rpaduka y = |z — 2|.
YA
y=1-x y=|x-2|

\2
1\
0 1&
y=|z—2|
y=1-1z

KaK obuux Todek y rpacdukoB dyHkuuit y = f(x)
u y = g(z) Her.

=Y

He HMeeT pelleHu#, Tak

CucreMma, {

2. llpu a = —% npsiMasl IPOXOJUT 4epe3 TOYKY H3JI0-
Ma rpaduka y = | — 2|.

1 YA
y=-3x+1 y=|x-2|

\\2

0 2

=<V
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y=|z-2|

Cucrema 1 HMEET €IUHCTBEHHOE pe-
y=-—35z+1

IIeHue, TaK KaK CyIIeCTBYeT €OUHCTBEHHadA o6ma51

TOYKa.

. Ipu a = 1 npsaMas mnapaJiieNbHa APYrofl BETBH

rpaduka y = |z — 2|.
YA

N\

Vs

y=x+1 y=|x-2|

/ 0 2 x
CHCTeMa {:Zi Lm;12| HMeeT €eIUHCTBEHHOE pe—

[IeHNe, TaK KaK CyIIeCTBYeT €IUHCTBEHHas 0Olas
TOYKA.

4. Hpu—%<a<1:

YA
y=|x-2|
\2
/1
— 9 >
y=ax+1 0 2 ¥
(a=3)

Hanpumep, npu a = % y= %x + 1.
y=lz-2|

CucreMa,
y=azxr+1
KakK CyIIECTBYIOT JBe ODIIre TOYKH.

NMeeT OBa peUIC€HHsd, TakK
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5 Ilpu a < —1 umm a > 1:
qu
a<-1

y=|x-2

=Y

y=ax+1 y=ax+1
(a=2,5) (a=-2,5)

Hanpumep,
opu a =25 y=25z+1,
npu a = -2, y=-25z+1.

=|lr—2
Cucrema {y | | HMeeT OJHO pelleHHe, TaK

y=az+1
KaK CyIIeCTBYeT TOJbLKO OJHA 00IIas TOYKa.

6. Ilpu —1<a<—%:

YA

y=|x-2|
2
y=ax+1
1 \ 2 ~
0 N\ x
CucreMa { y=le—2| He UMeeT pellleHui, TaK KaK
y=ax+1

0OIIMX TOYEK HET.
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PI(IC)’HOK HWJIIOCTPUPYET BO3MO2KHbBIE CIIy4aH.
1
-1 -1 1

VA Ve ve

a

OrBer: ypaBuenue ax + 1 = |t — 2| B 3aBUCHMOCTH OT
rnapaMeTpa G HUMEET:

1. mpu a < —1 eaUHCTBEHHBIN KOPEHb;
2. mpu —1<a< —% KOpHelt HeT;
3. npu a = —% €IMHCTBEHHBIN KOpPEHb;
4. npu —% < a < 1 nBa KOpHS;
5. npu @ 2> 1 eIUHCTBEHHBIN KODPEHb.
2. Ckonbko KopHelt umeeT ypaBHeHue & + 2 = k|z — 1| B 3aBu-

CHUMOCTH OT napamerpa k?

a) AHasuTHYecKui criocob pereHus.

1 {:L‘Zl (lz=1=z-1) {x}l

s+2=kz—k b VM (k=1)z=2+k"
z>1
k#1 .Taxxaxx}l,To&-QZI,
_ kt2 k-l
T=%
k+2—k+l _ . 3 _ . 1
1 20 =320 ézz,k k>1.
IIpu k=1 0-z =3 — KopHeil HeT.
9 z<l (z-1=1-2x) z <1 )
‘lz+2=k—kz ' (k+l)z=k-2"
<1
k#;EZ.TaKKaKx<1,To-£_Tf<1;
T= k1
k—2-k-1 _, =3 _ . 7 -
k1 <0 FF1 <0 K> L

IIpu k=-1 0.z = -3 — KopHeii HeT.
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AHanu3upysi UTOTH, MOJIYYUM: W—
1. mpu k < —1 Kopwueii Her; »

2. mpu -1<kg1 cymec*rayeg -1 ZZ
-2,

€IMHCTBEHHBIN KOpEHb T = g >

£

3. mpu k > 1 cymecTByloT aBa

Lo k+2 _ k=2
KOPHS: T = p—7 M T = ;=7.

6) I'pacduuecknit ciocob perenus.

IMonoxum f(z) = ¢+ 2; g(z) = k|lz — 1| n pemnm

CHCTEMY ypaBHEHHU y=2z+2 rpacduyecKH.
y=klz -1
Y y=x+2
Tpadux by y = f(z) y-x
MOJIy4aeTCs U3 2
rpaduka y = x,
CIOBUIOM BBEpX Ha 2: -2 0

=Y

v

1. llpu k = 1 npsMas Buma y = x + 2 mnapaJulejbHa
onHo#t u3 Berseit rpaduka y = |z — 1|.

VA y=x+2
y=|x-1|
1 ”
= 2
CHCTeMa { z _ T.’I?-l_— 1| nMeeT e JMHCTBEHHOE pelle-

HHe, TaK KaK HMeeT eJIUHCTBEHHYIO OOIIYI0 TOYKY.
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2. llpu k> 1:

= 2
Cucrema, { Z _ zlz-:— 1 HMeeT [Ba peIIeHus, TaK

KaK CYIIEeCTBYIOT IBe OOIIue TOYKH.
3. Ilpu 0<k<1:

YA
y=x+2

/20

Hanpumep, y = %|x - 1.

y=1c+2
CucreMa { y = ko — 1|

KaK CYIIECTBYET €IMHCTBEHHAs 0OIIas TOYKA.

HMeeT OJHO pelleHue, TakK
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4. Tlpu -1 <k <O0:
VA

A

y=x+2
2
-ZA 1

=Y

y=klx-1|
(k=-3)

Hanpumep, y = —§|:c - 1.

y=1x+2

_ HMEET OJIHO peIlleHne, TaK
y=|r—1|

Cucrema {

KAK MMEET €IMHCTBEHHYIO OOIIYIO TOYKY.

5 Ilpn k< 1:
87

Iy

OTMeTuM, 4YTO M3-3a ONTHUYECKON HIJIIO3MM KaXKeT-
cs1, 9TO JleBas BeTBb rpaduka y = —|z—1| (npamas
y =z — 1) He napajuiesbHa NpAMo#t Y = T + 2.

y=z+2

He umeert eIeHuM, Tak
y =klz -1 P ’

Cucrema, {

KaK OOIIMX TOYEK HET.
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NnmocTpupyeM BO3MOXKHbIE -1 1

3 2 1
CJlydYau Ha PUCYHKe: ' ' >
Orser: B ypaBuenuu z + 2 = k|z — 1| B 3aBucuMOCTH OT

3HaveHus rapamerpa k:

1. npu k > 1 cymecTByIOT aBa KOPHS;
2. mpu —1 < k <1 cyuecTByeT €qUHCTBEHBIK KOPEHb;

3. npu k < —1 KopHelt HeT.

3. CkosbKo KOpHel umeer ypasuenue |t — 3|+ |z +1| = az +3
B 3aBHCHMOCTH OT 3HauYeHUs napamerpa a?

a) O6oznaunm f(z) =z — 3|+ |z + 1|, g(z)=azx+3.
IMocrpouM rpaduk y = f(x).

=3
; _ _q| — xopuu (HysI) MOZYJBHBIX BbIpaXKEHHH
|z —3| n |z+1].
OtMmeTuM Ha puCyHKe -1 3

1 3
BO3MOXKHBIE CIIyYau: w»

_ e+l =-1-=z
1.{"< 1 (|w—3|=—x+3 ;

y=3-z-1-z

lz+1=z+1
-1<
y=3—-zx+z+1

z>3 ({wt;txt;) z>3
N -7 ’ y=2.’17—2:l3'

y=z—-3+z+1
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IMocne «c6opku» momyuuM rpaduk y = f(z).

YA Y =|x—38|+|x+1]|

=Y

4

6) Ilocrpoum rpaduk ly: y = g(z), T.e. y =az + 3.

OueBuHO, 4TO 3TO rpaduK Iy 4Ka MPSAMBIX ¢ 00111ei ToY-
koit (0;3).
YA

y=-x+3 y=|x—38|+|x+1]

y=%x+3

y=2x+3 y=-2x+3

1. Ecmu A(-1;4) ey =az+3), o 4 = —a+3;
a = —1. Torma u3 rpadukos f(z) = |z —3|+|z+1|
u g(z) = —x + 3 cuenyer, uro A(—1;4) — mnx
e/IMHCTBEeHHasl o0Iasi TOYKa.
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. HpI/I l4 || l1 (l1:y=2—2w) a=—2,

T.e. lj: y = —2z + 3 TakxkKe uMeeT ¢ rpaduKOM
f(z) = |z—3|+|z+1| exuHCTBEHHYIO OOILLYIO TOUKY.

. OueBugHo, 910 npu a € (—2;—1) cymecTByer aBe

obuiue Touku Y = f(r) n y = g(z).

. Ilpu a € (—o00; —2] ecTh TONBKO OgHA OOLIAs TOYKA

Jns rpacdukoB y = f(z) n y = g(z).

. Eom B(3;4) €Tl’(y=az+1), 70 4=0a-3+3;

a= %, T.e. g(z) = %x+3, u B (3;4) — emuncTBeH-
Hast obuasi Touka rpadukoB y = |z — 3| + |z + 1|
uy= %x + 3.

Hpu Uy || I3 a = 2, Te. Ift y = 22+ 3

HMEET €IUHCTBEHHYIO ODIIYI0 TOYKY C rpaduKoM
y=lz-3l+|z+1]

. EcrecrBenHo, mpu a € [2;00) cymecTByer TOjb-

yo omHa obuwasi Touka misi rpabukoB y = f(z)
ny=g(z)

. Ilpu a € (%;2) y rpacdukoB y = f(z) u y = g(x)

CYIIECTBYIOT AB€ ODOIINE TOUKH.

.Ilpu a € (—1;%) 06X TO4YeK y rpaduKoB

y=f(z) n y=g(z) uer.

Otser: ypaBHenue |z — 3|+ |z + 1| = az + 3 B 3aBUCUMOCTH
OT 3Ha4YEHHUd IapaMe€Tpa a HMeeT:

npm a €
Ipu a =

opu a €

NS o e

npu a € (—00; —2] — omMH KOpEeHb;
npa a € (—2;—1) — aBa KOpHs;
npu a = —1 — OJWH KOpEeHb;
1
(—15) — KOpHell HeT;
% — OJIUH KODEHb;
1
(5;2> — [OBa KOpH4;

npu a € [2;4+00) — OAUH KOPEHb.
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4. CkosbKo KOpHeit uMeer ypaBHenue 2|z+1|+|z—3| = a|z|+3
B 3aBHCHMOCTH OT IIOJIOXKUTEJILHOTO 3HaUEeHHUsI [IapaMeTpa a?

O6oznaunM f(z) =2z + 1|+ |z - 3|, g(z)=alz|+3.

a) Iocrpoum rpaduk y = f(z), T.e. y = 2|z +1|+|z—3|.
PackpbiBasi B M3BECTHOM MOPSIAKE M II0C/IEA0BATENbHO-
CTH MOAy/Hu BblpaxkeHuit |z + 1| u |z — 3|, momyuum:

1 z< -1 ) z<1
"ly=-2z-2+4+3-2’ y=-3z+1— 1’
2{—1<x<3 {—1<m<3

y=2x+2+3—x; y=z+5— I’
3 >3 ) 23
"ly=2z+2+z-3"° y=3z—-1—1I3°
PucyHOK, WutioCTpUPY oIyt T -1 3 3
BO3MOXKHBIE CJIy4aM: w

X

ITocne c6bopku rpaduk y = f(z) BBIMISIUT Tak:
YA
y=-3x+1 y=3x-1

a‘y

A eeccccmcccccccccccccccncccecnaa ———— ————
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6) Tak kak rpabuk y = |z| CHMMETpUYEH OTHOCUTEJIHHO
ocu opaunaT, TOo ¥ rpaduk y = g(z) (y = alz| + 3)
TaK>K€ CUMMETPUYEH OTHOCHUTEJILHO OCH OPJAMHAT.
Teomerpuuecku rpaduk y = |z| ecTh yros ¢ BepumHOU
B Touke (0;0), obpa3oBanHsblii 6uccekrpucamu I u II ko-
OpAMHATHBIX yryioB (B BepxHeil noiymiockocru). Oue-
BUIHO, OH paBeH 90°.

I'paduk y = a|z| + 3:
opu a > 1 TakxKe ecTb yros, Ho menbwuit 90°, ¢ Bep-
wuHo# B Touke (0;3);
opu 0 < a < 1 — yron, Gonpummit 90°, ¢ BepiIMHOM

B Touke (0;3).
YA
1. y=3lx|+3

)
-6 -3-2 -1

1 4

12 3 4 6

Ecm A(-1;4) e I'(y = g(x)), 1o
4=a-143; a=1. 3uauur y = |z|+ 3.
Ecmn B (3;8) € I'(y = g(z)), T0
8=a-3+3; a= g 3uaunr y = §|z|+3.
Ouesngso, uro B (3;8) € I'(y = |z| + 3).
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BeiBox: u3 rpadukoB y = g(z) u y = f(x) cneny-

€T, 4TO:

npu a = 1 ecTb ToJbKO onHa Touka A(—1;4) —

obwas gt y = |z|+3 u y =2z + 1|+ |z — 3|;

npu a = % y rpadukoB y = 2|z + 1| + |z — 3|
5

u y = 3lx| + 3 ecTs Tpu TOUKH;

Ipu a € (1; g) €CThb JIBe O0Iie TOYKH;

npu a € (0;1) obmux Touek y rpadukoB y = f(z)

u y = g(z) Her.

2. Eciu a = 3, 10 y = 3|z| + 3, u B cuily cumMeTpuu
OTHOCHTEJILHO OCH ODIMHAT [IpaBasi BETBb rpaduka
napajeabHa l3, u JeBas BeTBb I'paduka napaJ-
JeabHa 7.

Torza rpaduku y = 3|z|+3 n y = 2|z+1|+ |z — 3]
MMEIOT JBe OOLIHe TOUYKH.

Ilpn a € (%;3) rpadukn f(z) u g(z) umelor ye-
ThIpe OOIIe TOYKH;

npu a € [3;00) cyliecTByeT ABe oOLINe TOYKH.
Orser: ypasrenue 2|z +1|+|z—3| = a|z|+3 B 3aBHCHMOCTH
OT MOJIOXKUTEJILHOIO 3HAYEHUS [IapaMeTpa a:
1. npu a € (0;1) — KopHe# HeT;
2. pu a =1 — OOWH KOpEHB;

3. npm a € (1;%) — [IBa KODHSI;

4. ipu a = % — TPpH KOpPHS,
5. mpu a € <§;3) — 4YeTbIpe KOPHS;

6. npu a € [3;400) — ABa KOpHS.
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5. CKoOJIbKO pellleHMii MMeeT CUCTEMa YPaBHEHUM

{2y=(1—$)'|y|

B 3aBHCHMOCTH OT 3HAYEHUA
y=lz|+a

napamerpa a?

a) ITocrpoum rpaduk ypasuenus 2y = (z — 1)|y|.

1. Ecmn y =0, 10 2-0=(z—1)-0 — BepHoe paBeH-
CTBO IIpH JIIOOBIX X, T.€. OChb abCUUCC ecTh Ipaduk
ypaBHenus y = 0.

2. Ecmm y > 0, o |y| =y, Torma
y2+z-1)=0 z=-1—
ypaBHEHUE Jy4a, IapajuleJIbHOO OCH OpAWHAT
B BEPXHEM MOJIyIIJIOCKOCTH.

3. Eam y <0, 10 |y| = —y, Torma
y2-z+1)=0;, z=3 —
ypaBHEHHE JIy4da, I[apaJiIeJIbHOTO OCH OpPIUHAT
B HUXKHEH IOJIYIIJIOCKOCTH.

ITocne «cGopku» rpaduk ypasuenuns 2y = (1 — z)|y|
BBILVISIAUT TaK:

J’A}
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OrtBer: cucreMa ypaBHEHHUH {

6) 'paduk y = |r| + a cUMMETPUYEH OTHOCHUTENBLHO OCH
OPAMHAT M CKONB3UT BJOJb OCH OpAMHAT. IlocTpoum
oba rpaduka B OZHOH CHCTEME KOODAMHAT HA OTHOM
JepTexe:

YA y=l|x|+a
y=|x|
y=lx|-1
y=|x|-3

a

3 >

B) 1.Ilpu a > 0 cymecrByer eguHCTBeHHas o6mIast
TOYKA.
2. Ilpu a = 0 cymecTByIOT ABE OOIIME TOYKHU.
3. Ilpu a = —1 cymecTByIOoT AB€ 06IINE TOYKH.
4. Ilpu a = —3 cyuiecTByOT IB€ OOIIUE TOYKH.
r) Ucxons u3 rpacduydeckux npecTaBienui 1jis rpadpukon
CUCTEMBL:
1. opu a € (0;+00) cymecTByeT ofjHa 0o0LIasl TOUYKA,

2.
3.
4.

(
npu a € (—1;0) cymecTByIOT TpU OOIIME TOYKH;
npu a € [-3; —1] cymecrByioT gBe 0bLme TOYKH;
npu a € (—00; —3) CyleCTBYIOT TPU OOIIME TOYKY.

2y=(1-2z)-yl

y = I.’l’l +a B 3aBUCHMO-

CTH OT 3Ha4YE€HUd IIapaMeTpa a UMEET:

Ot W

npu a € (—00; —3) — TPH pelIeHus;
npu a € [—-3; —1] — zaBa peleHus;
npu a € (—1;0) — Tpu peenus;
npu a = (0 — [OBa pelleHus;

npu a € (0;4+00) — OmHO pellleHHe.
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e —2|-|y+1|=2

2lz—a|=3+y

6. CKO/IbKO pellleHuit UMeeT CHUCTEMA {
B 3aBHCHMOCTH OT 3HAYEHUs Mapamerpa a?

a) ITocrpouM rpacduk ypaBaenus |z —2| — |y + 1| =2,
e ly+1]=lz—-2|-2.

Tak xak |y+1|—{_y_1’y<_1, TO!

 Jy2-1(y+l=y+1) [y>-1
ly+l=jz—-2]-2 "ly=lz-2|-3"

I'pacduk Takoro ypaBHenus

y=>-1
y=|x-2]-2

YA

0
-2-1
A

/
\ ] ,
SO
AN RS
S
N,
__3 bmm e v’

2

o JY<-1(y+1l=-y-1) [y<-1
N-y—1=|z—2/-2 ’

I'paduk Takoro ypaBHeHUS

y=1-|z-2|"

A 4
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ITocne cbopkm rpaduk |z —2|—|y+1| = 2 6yaer Takum:

YA
lx—2|-ly+1|=2

9 4

6) IlpoaHanu3upyeM U nocrpouM rpaduk ypaBHEHUS
2z —al=y+3;, y=2lz—a|-3.

ITo cyru rpaduk ero ects rpadpumk yrma y = 2|z,
OMyIIEHHBbIM HAa 3 BHU3 M CKOJB3SUMUA BIOJb NPSMOIL
y = —3 BOpaBso, eciiu a > 0, u BieBo, ecymn a < 0.

1.N0pu a=1 y=2|z-1|-3;
npu a=3 y=2lz-3|-3.

YA
y=2x-1/-3

I'paduyecku BHOHO, YTO NPH JAHHBIX 3HAYEHUAX
napaMerpa a y rpaduKoB IIEpBOr0 U BTOPOI'O yPaB-
HEHHUsI CUCTEMBI €CTh TOJILKO OJHA O0IIas TOYKA.
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2. llpn a=-1 y=2z+1|-3;
npu a=5 y=2z—5 —3.

y=2x+1-3 74 y=2x-5-3

I'paduyeckn BUIHO, YTO MpHM IHAHHBIX 3HAYEHUSIX
napamMeTpa a y rpaguKoB IeEpBOro ¥ BTOPOIO ypaB-
HEHWST CCTEMBI €CTh TpHU OOIIME TOYKH.

3. Ouesngno, yro mpu a € (—1;1) u a € (3;5) cy-
IIECTBYIOT ABe OOLIME TOYKM y rpaduKOB IIEPBOIO
U BTOPOTO yPaBHEHWU CHCTEMBI.

4. Ilpu @ = -2 u a = 6 cymecTByIOT Tpu o0IIHe
TOYKH Y rpaduKOB ypaBHEHU CHCTEMBI.

YA

>»

y=2x+2|-3

)

A 4

P

<

lx—2|-ly+1|=2
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5. Ilpn a € (—2;—1) u a € (5;6) CymecTBYIOT 4€ThI-
pe obue TOYKH y rpadpuKOB yPABHEHUN CHCTEMBI.
6. IIpu a € (—00;—2) u a € (6;+00) CymecTByOT
JiBe ObLIMe TOYKY y YPABHEHUH CHCTEMBI.
lz—2|—|y+1 =2
2l —a|=3+y
CHMOCTH OT 3HAYEHUs [1apaMeTPa G VMMEET:

OTtBeT: cucreMa ypaBHEHMIt { B 3aBU-

1. mpu a € (—00; —2) — HABa pelLieHus;
2. 0pn @ = —2 — TpH pelleHus,;

3. mpu a € (—2;—1) — yeThIpe pelleHus;
4. mpu @ = —1 — TpU pelIeHus;

5. npu a € (—1;1) — xBa pemenus;

6. mpu a =1 — oxHO peleHue;

7. npu a € (1;3) — peuennit Her;

8. mpu a =3 — OIHO pellleHuE;

9. npu a € (3;5) — xBa peluenns;

10. npu a = 5 — TpwM pelleHus;

11. mpu a € (5;6) — dYeThIpe pelleHNs,;

—
[\)

. npu a =6 — TpH pelleHus,;
13. npu a € (6;+00) — OOHO pelIeHHe.

7. Haiinure HauMeHbIllee 3HAYEHNE [TapaMeTPa a, IIPH KOTOPOM
byskmus f(z) = =7+ 3z — 3laz — 1| + |az — 2| + |z — 7|
sIBJIsieTCsA HeyObIBaloIlel Ha Bcell YMCIOBON IIPAMOM.

[Monoxum a < 0. Torma kopuu 2 1
MoJyJiell B MOpsiJKe BO3PACTAHUS e : 7 >
TAKOBBI: *
a) Ilycts z < %. B stom ciyuae
a<0
ar—220;, ax =2 npu <_2_,Tor‘,z:l,a
a

lax —2|=az—2; laz—1l=az—-1; |[z2-T7|=T7—-=.
Bnauut, f(z) = -7+3z—-3ax+3+ax—2+7—z;
f(z)=(2—-2a)x +1.
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6) IIycrs
lax —2|=2—-az; |ax—1|=az—-1; |z2-T7|=T7—-=.
Buaunt, f(z) = -7+3z—-3axz+3+2—-azx+ 17—z
f(z) = (—4a+2)z +5.

B) Ilycrs % <z < 7. B atom ciayyae

% <z < %. B 3ToM ciyuae

lax —2|=2—az; |laz—1=1-az; |[z-T7|=7-z.
Buauut, f(z) = -74+3z+3az—-3+2—-azx+ 77—z
f()=(2a+2)x - 1.

r) Ilycte z > 7. B srom ciyuae
lax —2|=2—az; |lax—1|=1-az; |z-T7=2-7.
Bnaunt, f(z) = -7+3z+3ax-3+2—-ax+2 -7,
f(z) =(2a+4)z —17.

s Toro 4Tobbl ucxonHas PYHKLIMS SIBJISJach HeyOLIBaro-
uieit Ha Bceit YMCIOBOM HpsiMOll, HEOOXOJUMO U JOCTATOYHO,
4TOObI Ha KaXKJIOM INPOMEXYTKE BCe BO3MOXKHBIE YIJIOBBHIE
K03 uLMeHTHl ObLIM HEOTPULATEIbHBI, U (PYHKIMS OblIa
HeIpepPbIBHONW. 3HAYUT

2—-2x 20

—4a+220

2a+220 ; -1<a<.
20+420

a<0

Tax kak HeoOXOOMMO HAWTH HauMMeHbIllee 3HAYEHUE a, TO
ciaydait a > 0 paccMaTpuBaTh HET CMBICIIA.

Otser: f(z) = -7+ 3z —3laz — 1| + |ax — 2| + |z — 7| sB-
JseTca HeyObIBatoleil PpyHKIMeH Ha Bcelt YUCIOBOM IMpAMOii

npu a = —1, npuyeM 3HavyeHne a = —1 FABJIAETCA HAUMEHb-
LIMM, IIPH KOTOPOM 3TO BO3MOXKHO.
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Camocmoameavras paboma 5 YA
l

Bapuanr 1 1, 1

1. Hanumure ypaBHe-
HUsI rpadUKOB MPAMBIX
Buga ny +mx +c =0,
0003HAa4YEHHBIX Ha
YyepTexe, U YKaXKUTe 31/
3HAYEHUS N, M U C. 2 ),

-
-
=V

2. YKaxKuTe 3HaKH 3 1
napamerpoB k u b

IJIS IPSIMBIX BUJa N
y = kx + b, obo3na- L
YEHHBbIX Ha 4YepTexKe.

0

\

3. Ilpu kakux 3HaYeHUsIX napamMeTpa a rpaduku GyHKIWMIL:

a) mepecekaloTcsi; 6) napaJjleIbHbl; B) COBIAAIOT!
l. y=2az+3 u y=>5z—2;

2. y=(2a+1)z u y= (4a — 3)z + 2a;

3. y=Ba+l)z+4any=2-a)z+1;

4. y=2a-3)2z nuy=(5-a?)r+a-—2.



152 I'paduku u napamerpsl

Bapmuanr 11 YA

1. Hanumure ypaBHe- 6 \3 4
HUS TPa¢dUKOB IPAMBIX
Buga ny + mz +c =0,

0003HaYEeHHbIX Ha A L,
yepTexkKe, U yKaxKuTe
3Ha4YeHud n, M " C. 2

2. YKaxkuTte 3HaKu
napaMeTpoB k u b
111 IPSIMBIX BHIA
y = kx + b, obo3Ha-
YEHHBIX HA YepTexKe.

/
9

4
/

3. Ilpu Kakux 3HaYEHUSX MapaMeTpa a rpaduku QYyHKITHIL:
a) mepecekaloTcs; 6) HapaJulesIbHBL; B) COBIAJAIOT?!
l. y=4dax—1u y=-3z+2;
2. y= Ba+2)zmy=(a—3)z—q;
3. y=(a—2)z+1uy=(2-3a)z+a;
4. y= (2a2 — 1)z +2a u y = (3a+4)z + 5.




CaMocrosiTenbHas pabora 6 153

Camocmosmeavras paboma 6

Bapmuanr 1
1. Onpenenure rpaduveckn, CKOJILKO KODHEH MMeeT ypaBHe-
HUe a = 8279 _ |z-]| B 3aBHCHMOCTH OT 3HAYeHUs
(z241)|z+3] z—1 "

IapaMeTpa a.

2. CkoubKO KODHEH HMeeT ypaBHEHHeE B 3aBUCMMOCTH OT 3Hade-
HHUS IapameTpa a:
a) lz+1—|z—4=a+2
6) |z+ 1| — |z — 4] = ax — 3;
B) [t+1|—|z—4|=|z+2|+a?

*3. Hatigure HanMeHblIee 3HAYEHUE 1APAMETDA A, [IPH KOTOPOM
byskuus f(z) = 94+ 7zr—3|az+2|+|az+5|+|z+1| aBnsercsa
HeyObIBaloIIel Ha Beell YMCIOBON MPSIMOIA.

Bapuant 11
1. Onpezennte rpaduvecky, CKOJIbKO KOPHEH MMeeT ypaBHe-
1342 +1]
e a = fsof 4. [z B 3aBMCHMOCTH OT 3HAYeHHUS
|z—2](z2+1) z+1
napamerpa a.
2. CxonbKO KOpHelf UMeeT ypaBHEHHe B 3aBUCHMOCTH OT 3Haye-
HUS [IapaMeTpa a:
a) le—1—|z+4|=—-z+aq;
6) lt—1|— |z +4| =azx -3
B) [z—1|—|z+4|=|z—-2|—a?
*3. Haitsure Haubosblnee 3HaueHe IapaMeTpa @, IPH KOTOPOM

bynkmua f(z) = 3+3z—3|laz+a—2|+ |4z +a— 6|+ |z +4]
SABJISIETCA HeyObIBalolIel Ha Bceil 4HMCJIOBOM MPSMOIA.
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CamocmosameavHran paboma 7

ITocTpoiite rpaduku ypaBHeHU! Ha KOODIMHATHOW ILIOCKOCTH,
T. €. ©300pa3uTe MHOXKECTBO BCEX TOYEK (Z;Y), HJIsA KOTOPBIX BBI-
MOJIHSIETCS] PABEHCTBO:

1. y=azly|;

2. y-1 =g

3. [z+y—-2|=1,

4. 1+2)yl=22-1;
5. |z +2y| = |4z — yl;
6. |z—1|+|y—2 =4
7. |z + 1|+ |z - 3| =5
8. ly—1+ly+2/=4
9. l[z+2|-|y—-3|=1;

e
e

Q2lz|—y-z)(y+3+=zjy+3])=0.
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Camocmosameavras paboma 8
Bapuant I

1. Ckonbko KopHeit umeer ypaBHenue ax = |z — 2|+ 1 B 3aBu-
CHMOCTH OT 3Ha4YeHHUs napamerpa a?

2. [Ipy kakux 3HaYeHHUsAX mnapaMeTpa a rpaduk GyHKIMH
y=(a—-2)(a+3)z—a-3:
a) mapaJuresieH ocu abermce;
6) coBmaJaeT C OCbIO abCLHCC;
B) napaJjulejieH npsmoit y = —4zx + 1;
r) napaJuieseH npsMolt y = 6z — 2;
Il) IEepIeHAUKYJIAPEeH MpaMoit y = -é-w + 37
3. Ilpu Kaxkux nejbIX 3HaYEHMSIX NapaMeTpa a rpaduk ypas-
HeHud Yy +azx = 7+ 3x:

a) mapaJulesieH 0CH abCIuCe;
6) mepecekaeT KOODAMHATHBIE OCH B TOYKAX C LeJJOYHCIIEH-
HBIMH KOODIMHATAMH!

,Z[OHOJIHMTGJIBHOG 3aJaHHne:

B) Kakumu cBoiicTBamu 06/1a1a10T HaliieHHbIe B yHKTe 6)
npsiMble?
r) YeM 0o cyTH SIBISI€TCS UCXOQHOE ypaBHeHUe?
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Bapmasrt 11

1. CkoibKO KOpHeil MMeeT ypaBHeHue ar = |z + 2| +a + 1
B 3aBHCHMOCTH OT 3Ha4YeHHs NapaMeTpa a?!

2. [Ipn kakux 3HavYeHUsX napamerpa a rpaduk GYHKIUH
y=(a+2)(a—3)z+a+2:
a) mapaJulesieH ocH abCIucc;
6) coBmajaer ¢ ocbio abcuuce;
B) mapaJijiesieH npsMoit y = 6z + 3;
) mapaJulejieH npsiMoit y = —4zx — 2;
1) NepIeHIUKYJISIPEH MPAMO# Yy = -é-x - 37
3. Ilpu Kakux HeJbIX 3HAYEHHMSX TapaMerpa a rpaduK ypas-
HeHUd Y + ax = 2z — 5:

a) mapaJuiesieH ocu abciucc;
0) mepecekaeT KOOpJMHATHBIE OCH B TOYKAX C II€JOYHCIICH-
HBIMH KOODIMHATAMU?

JlomnonHuTenbHOE 3aJaHue:

B) Kakumu cBoiictBamu 061a1a10T HaliileHHBIE B IyHKTE 6)
npsimbie?
r) Yem 1o cyTu siBjIsieTCsI MCXOQHOE ypaBHeHHe?



OTBETHI

Omeemwv. Ha camocmosmeavryro pabomy 1

1. Tak Kak Bce mpsiMble IPOXONAT 4Yepe3 Hadajo KOOPIMHAT,
TO JJ1a Bcex npsaMbix b = 0.

liry=4x; le:y=15zx; l3:y=-15z; Ils:y=—-3zx.

1 1 2
2. liny=2x; lyy= 3%; l3: y = —3%; lg:y = -3

Omeemubt Ha camocmosmenvryro pabomy 2

Bapmuanr I
YA y‘}
+y+3= =
1 2x+y+3=0 9. 3y+2=0
....... 1
: > 0 i‘
-2 0 x —
_2
3
_3 \
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YA YA
3x+y—-2=0 -x-2y+1=0
3. 4.
2
\ .
o/ \1 _ oN\_ 3 _
. x ' x
-1¢-- -1 »\
% A -2x-4=0
5. 6.
- 0 A -
x ) x
-3x+2y-1=0
YA YA
7. 3x+2y =0 8. -3y=0
. 3
2 0 x 0 %
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Bapmuant 11
YA —-3x+2y+1=0 YA 3x-6=0
1. 2.
- 0 A -
x 2 x
YA YA
3. 4.
-0,5x-y+1=0 -x+3y-3=0
\ . /
o \2 > -3 —1 g
x - 0 x
YA )’Ar
5. 6. —2y-5=0
0 2 - 0 >
/ x x
-2
-2,5
/ x-y-2=0
7. " _osxtay=0 8 di 2x =0
1p---mmmmmems .
0 4 x 0 x
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Omeemw. Ha camocmosmenvryro pabomy 3
BapuanT I

1 _ 4 2 _ 1 _1

<Y =32 2. y=—32. 3. y=1. 4. y=—-52+3.5. y—§m+2.
6. z=2. 1. y_—lx—l 8 y=-24+2 9. y=2z+3.

10. y=—2x+3. 11, y=—-z—-2. 12, y=§x—3. 13. z=-3.
14. y=-1.15. y=15z+3. 16. y = 30— 3.
Bapmuant 11

1.y=§x. 2. y=-22. 3. y=2. 4. y=—-x+1. 5. y==x.
6.y=—%x+1.7.y=%w+1.8. T =2 9.y:§x.

10. y=2z+3. 11. y=-1. 12, =3. 13. y= -2z + 2.
14. y=3c+4.15. y= 22— 3. 16. y = — 3z + 3.

Omeemwvt Ha camocmosmenvhyro pabomy 4

I BapuaHT

1. Sy =7. 2. D(-3;2). 3. M (0;-0,5).

A; (1;-1), B1(3;3), C1(=1;2), Dy (-3;-2).

A2 (_1; 1), B2(_3;—3)7 02(1;_2)) D2(_372)
A3(1;1), B3(=3;3), C3(-2;-1), D3(2;-3).
Ag(—1;-1), By(3;-3), C4(21), Ds(-2;3).

As (- 1"1), Bs( =3;3), Cs(1 2), D5(3 -2).
S4—718, S; =8 56—1130, S7=9 3 Ss=8%.
10. As(5:7): Bo(7:3) Co(34): Dy (Li8)

A i

II BapuanT

S, =10. 2. D(=5;1). 3. M( —0).
Al (1; —2)7 By (3, 1)’ ( ) Dl (_5; -1).
A2(-1;2), B2(-3;-1), C; (3 =2), D2 (5;1

)

)
A3 (2;1), Bs( ;3), C3(—2;-3), D3(1;-2).
A4(_2;_1) (1 3)7 04(2?3)7 D4(_1;5)'
As (—1 "2), 5(=3;1), Cs(3; 2) Ds (55 —1)-
. 84 =16; 55_121;, Ss = 1215; Sr=1020; S5 =132,
10. Ag(5:8): Bo (T:5): Co(Lid): Do (-1:7)

© ®ND o
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Omeemwv Ha camocmosameavhyro pabomy 5

Bapuanr I

1.

lh:y—2z-2=0; n=1 m=-1, c=-2.
lry+x-2=0;, n=1 m=1, ¢c=-2.
l3: y—3xz+1=0;, n=1 m=-3, c=1.
lpy—2x4+2=0;, n=1 m=-2, c=2.
ls:y+2=0;, n=1 m=0, c=2.
lg:x+2=0;, n=0, m=1 c=2
li: k>0,b>0. la: k>0,b<0.
l3: k<0,b>0. lyg: k< 0,b<0.
1. a) a # 2,5; 6) a = 2,5; B) TAKAX a HET.
2. a) a#2; 6) a=2; B) TAKAX G HeT.

1 1 1
3.a)a# 3;6)a=17;B)a=y.
4. a)a# -4, a#2;6) a=—-4, a=2; B) a=2.

Bapuant 11

1.

li:y+x2+2=0;, n=1 m=1 c=2
ly:y—z+2=0 n=1 m=-1, c=2.
ls:y+4r—-1=0; n=1 m=4, c=-1.
lgpy—2x—-2=0;, n=1 m=-2 c=-2.
ls:y—2=0; n=1 m=0, c=-2.
le:2+3=0;, n=0 m=1, c=3.

. lhiik<0,b>0. lp: k<0,b<0.
I3: k>0,b>0. lg: k>0,b<0.
. 1. a) a # —0,75; 6) a = —0,75; B) TAKHX a HeT.
2. a) a # —2,5; 6) a = —2,5; B) TAKHX @ HeT.
3.a)a#1;6)a=1;B) a=1.
4.a) a# -1, a#25; 6) a=-1, a=2,5; B) a=2,5.
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Omeemw Ha camocmosamenvryro pabomy 6

Bapuanr I

4_8 2_9 r—1
1. I'paduk dpyHKIHK Yy = (£2+1ﬁ$+3| - Ix—ll

%
IIpu a € (—o00; —5] — kopHe# Her;
npu a € (—5; —3] — omuH KOpeHb;

npu a € (—3;—1) — aBa KOpHS;
npu a € [—1;7) — oAMH KOpeHb;

A I .

npu a € (7;+00) — OBa KOpHS.
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2. I'pacux y = [z + 1| — |z — 4]
YA

5

a) 1. Ilpu a € (1;+00) — OXMH KOpPEHb;

2. mpu a =1 — [Ba KOpHS,

3. npu a € (—4;1) — TpH KOpHS;

4. npu a = —4 — JIBa KOpH4;

5. npu a € (—00; —4) — OAUH KOpEHb.
6) 1. IIpn a > 2 — oxuH KOpeHb;

2. npu a = 2 — GecKOHeYHOe YMCJIO KopHel Ha [—1;4];

3. npu a € (0;2) — TpH KOpHS;

4. npu a € (—00;0) — oaUH KOpeHb.
B) 1. IIpu a > —1 — KopHeii HeT;

2. mpu a = —1 — OOWH KOpEHb;

3. mpu a € (—5;—1) — [Ba KOpHS;

4. npu a = —5 — TpH KOPHS,

5. mpu a € (—6; —5) — dYeThIpe KOpHS;

6. mpu a = —6 — TpU KOPHS,

7. mpu a € (—o0; —6) — nBa KOpHS.

3. a=-2.
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BapuasnTt 11

_ x*-3z%—4 |z+1]

1. Tpadux y = lz—2|(z2+1) = z+1°
_ (z=2)(z+2)  |z+]]
TeY="2] T z+1

YA

%
1. Ilpu a € (—o0; —5] — KopHeit Her;
2. npu a € (—5;—2) — OIMH KOpEHb;
3. mpu a € [—2;0] — xopHe#t Her;
4. pu a € [0;3] — omuH KopeHb;
5.

npu a € [3;+00) — 1Ba KOpHS.
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2. VYpaBHeHue y = |z — 1| — |z + 4]
YA

5

i 4

1

a) 1. IIpu a € (—o0; —4) — OQUH KOpeHb;

2. mpu a = —4 — JBa KOpHS;

3. npu a € (—4;1) — TpH KOpHS;

4. npu a =1 — nOBa KOpHS,;

5. npu a € (1;4+00) — OAUH KODEHb.
6) 1. IIpu a € (—00; —2) — OIMH KOpEHb;

2. npu @ = —2 — OeCKOHEYHOe YHCJIO KOpHell

Ha [—4;1];

3. npu a € (—2;0) — TpH KOpHS;

4. pu a € [0;+00) — OIWH KOPEHb.
B) 1. Ilpu a € (—1;4+00) — KOpHei HeT;

2. mpu a = —1 — OIWH KOpEHb;

3. npu a € (—5;—1) — [Ba KOpHS;

4. mpu @ = —5 — TpHU KOpHH,

5. npu a € (—6;—5) — dYeThIpe KOPHS;

6. npu a = —6 — Tpu KOPHS,

7. npu a € (—oo0; —6) — 1Ba KOPHA.

3. a=1.
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Omeemw. Ha camocmoamenvryro pabomy 7

YA y= x|y| YA
3
1 _.1 R 2. 2
ol 1 x 1
0

lx+y-2|=1

é

YA (1+x)|y|=x*-1

=V
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YA

15 |x+2y[=|4x—y|

[ y‘k
g lx—1|+|y-2/=4
5 § 6.
-1i0 ~
' x
2 )\-1
5
A
x=151 4 x=3,5 A
1,5 y=15
-1,5| 0 3,5 R 0 .
7 x 8 x
2,5 y=-2,5
|x+1|+|x-8/=5 ly—1|+|y+2|=4

A Jx+2l-ly-8|=1

A 4
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%) (2|x|-y-x)(y+3+x|y+3[)=0
x=-1 [x=0
2 y=2
10.
o] 1 o
1 E x
y=-2 2|

5 y=-3

-3
x=1
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Omeemwl Ha camocmosmenvryro pabomy 8
BapuanTt I

1. YpaBHenue ar = |r — 2| + 1 B 3aBHCHMOCTH OT 3HAYEHHS
napaMeTpa a MMeerT:

a) npu a € (—oo; —1) — oauH KOpeHb;
6) npu a € [—1;%) — KOpHel Her;

B) IIpH @ = % — OJHUH KOpPEHb;

r) npu a € (%;1) — IBa KODHS;

1) mpH a € [1;400) — OAMH KOpEHb.

2. I'paduk dynkuun y = (a—2)(a+3)z—a—3 B 3aBUCUMOCTH
OT 3HAa4YEHHUs [lapaMeTpa a:

[a=-3

a) mpu g9 TapaleNeH ocn abcrucce;

6) npu a = —3 coBIaJaeT ¢ OCbio abCIHCC;

B) mpH a i ; napaJuiesieH npsaMoit y = —4x + 1;
[a=—4

r) npu =3 napaJuiesieH npsamo#t y = 6x — 2;

I) mpH g — —1 TepUeHIuKyIspen IpsIMO# Y = %x + 3.

3. I'pacduk ypaBHeHus y+ax = 7+3z B 3aBUCHMOCTH OT LIEJIbIX
3Ha4yeHU#l mapamerpa a:

a) npu a = 3 uUMeer B y = 7 — MapaJuiejieH ocu abc-
IIHCC;

6) TOYKH IepecedeHHs C KOOPAWHATHBIMHU OCSIMH UMEIOT Iie-
JIOYHCJIEHHbIE KOODJAMHATHI B CJIELYIOUINX CIydasX:
npu a = 2 rpaduK uMeeT BUA Yy =T + T:
A(0;7), B1(=T;0);
npu a = 4 rpaduk uMeeT BUI Yy = —x + 7:
A(0;7), B2(7;0);
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npu a = 10 rpacduk umeer Bug y = -7z — 7:
A(0;7), Bs(1;0);
npu a = —4 rpaduk uMmeer BuA y = 7 + T:
A(0;7), By4(-1;0);
B) IpsIMbIE y=et+Tny=-z+7 COOTBETCTBEHHO
y=-Te+Tuy=T7Tx+7
CUMMETPUYHBI OTHOCUTEILHO OCH OPIUHAT;

I) MCXOAHOE ypaBHeHHEe Y+ax = T+3T 1O CyTH OMHUCHIBAET
Iy4OK NPsIMBIX ¢ obmiet Toukoit A (0;7).

KommenTapmii. Ilpn y = 0 ucxogHoe ypaBHEHHE MMEET BHJ,
(a —3)r = 7. Tak kak 7 — OpPOCTOE YUCJIO, TO €r0 JEIUTENIH:
+1; +7, sHayur z € {—7;—1;1;7}. AHajoruyHO mMapameTpu-
YecKoe BbIpa)KE€HHE G — 3 MOXKET IPHUHUMATh TOJBKO 3HAYEHHs,
paBHble *+1; + 7.

Bapuanur 11

1. YpaBHenne az = |z+2|+a+1 B 3aBUCHMOCTH OT 3HaYEHHUSI
napaMeTrpa G HMeeT:
a) npu a € (—o0;0] — omuH KOpeHb;

6 0; %) — [1Ba KOpDHS,;

w

r

)
)
)
)

=

2. I'paduk dpyukiun y = (a+2)(a—3)z+a+2 B 3aBucuMOCTH
OT mapamerpa a:

(0 =3
a) mpu g — _o lBpaenen ocu abcyce;
6) opu a = —2 coBmaaer ¢ ochio abCcuucc;
[a =4
B) IpH o= _3 hapauener npsimoit y = 6x + 3;
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r) npu [a _ _1 Tapajesex npsMolt y = —4x — 2;

I) TpH [a — o UePIeHIuKyIsAper npsaMoit y = %x -3.

3. I'pacduk ypaBHeHus y+axr = 2r—5 B 3aBUCHUMOCTH OT LIEJIBIX
3HayeHull napamerpa a:

a) npu a = 2 rpaduk uMeeT BU Yy = —5 — mapaJllesieH
ocH abciruce;

6) TOYKHU IlepecedyeHnsd C KOOpAUHATHBIMUA OCAMU UMEIOT 1ie-
JIOYHCJIEHHbIEe KOOpAUHATHI B CJIEAYIOMIUX C/IyYdanaX:

npu a = 7 rpaduK UMEET BUA Yy = —5T — 5t
A(0;-5), Bi1(-1;0);

npu a = 3 rpaduK UMeeT BUL Y = —T — O:
A(0;-5), Bz(—5;0);

opu a = —3 rpaduK uUMeeT BUI, Yy = 9T — 5:

A(0;-5), Bs(1;0);
npu a = 1 rpaduK UMeeT BUA Y = T — Ot
A(0;-5), By(5;0).
y=-5c—-5uy=952c—-7
B) mpsiMble COOTBETCTBEHHO
y=—-r—-5uy=x—-95
CUMMETPUYHBI OTHOCUTEJIBLHO OCH OPDAUHAT;
I) MCXOJHOE ypaBHeHMe y+aT = 2T—5 IO CyTH ONMCHIBAET
IIy4OK MpsAMBIX ¢ obimelt Toukort A (0; —5).
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