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KpeaTuBHbIN ypoK anred6pbl B 9-M Knacce no teme
«padmkmn ypaBHEHUU, coaepKaLLUUX CUMBOS MOAYIA»

AHHOmMauyus. B cmambe paccmampusaemcsi mpeHUH2 KpeamueHO20 MbIWIEeHUs] 8
obyyeHuu mamemamuke. B cmamebe npusedeHa pa3pabomka ypoka rno meme «lpaghuku
ypasHeHul, codepxxauux cumeosi Modyrnsiy. Beooumcsi rnoHsmue epaguka ypasHeHus, u
rnocmpoeHue e2pachukos ypasHeHul, codepxxawux cumeos Modyrns. B npouecce pabomsi
ebisierisemcs c8s3b anaebpbl u ceomempuu. Paccmampugaemcsi npuMeHeHue amoul memb|
K peweHuUr ypasHeHuUl C napamempom, cooepxxaujux cumeosi MoOyris.

Knro4yeeble cnoea: epauk ypasHeHusi, MoOyrb, napamemp, mMeop4yecmeo, a2uromesa,
3KCrepumMeHm.

Tema ypoka: 'padunkn ypaBHeHUI, cogepXallumx CUMBO MOAYIS.
MpepameT: anrebpa.
Tun ypoka: KOMOMHNPOBAHHbIN.
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Puc. 1. briok-cxema ypoka
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MpoponxuntenbHOCTb 3aHATUA: 90 MUHYT.

FmaBHaa agmpakTM4yeckas uUenb ypoKa: BbidBreHMe o6nactv NpUoXeHus TeMbl
«Ipaduk ypaBHEHUA» B anrebpe n B e€ CBA3N C reoMeTpmen, GoOpMUpPOBaHME 3HAHUI NO
AAHHOW Teme Mpu peleHnun CTaHAapTHbIX U HecTaH4apTHbIX anrebpavyeckux 3agaud.
PasBuTure y yyalmxca HaBbIKOB UCCrieaoBaTebCkon paboThbl.

Llenu ypoka:

1. dopMmupoBaHMe YMeEHWn pacno3HaBaTb CTaHOApTHble 3aJavv B PasfiNyYHbIX
dopMynMpoBKax.

2. dopmupoBaHMe CnoCcOBHOCTM K MHTEerpauum 3HaHWA U3 pasnuyYHbIX TeM Kypca
MaTemMaTuKu.

3. CopewnctBoBaTb Pa3BUTUIO NTIOMMYECKOTrO MbILLNIEHUS YYaLLUXCH, YMEHNE BblAenaTb
rnaesHoe, o6obwaTb.

4. dopmMmpoBaHue uccneoBaTenbCKon, KpeaTUBHOM paboTbl yyalLmMxcs.

5. BocnuTaHue rpaduyeckon KynbTypbl yqaLmxcs.

6. CoBepLUeHCTBOBaHNE KOMMYHUKATUBHOW KyNbTypbl YYaLLNXCS.

O6opynoBaHune:  gocka, MynbTUMeannHoe  obopyaoBaHue, pas3faTtoYHbIN
ANOaKTUYeCKMn Matepuan ang yvyawmxcs.

lNMnaH ypoka

1. Bnok motuBaumu. WN3yyas Tembl «[padukn dyHkumny u «BekTopbl», Mbl
obOHapy>XMBaeM TECHYIO CBA3b reOMeTpun n anredpbl, U, eCTECTBEHHO, BO3HUKAET BONPOC —
Hemnb3s N reomeTpuyeckMe urypbl Takue Kak KBagpaT, MpsSMOYrofibHUK, pomo,
TPeyronbHUK 3agaBaTb anrebpanvyeckumm ypaBHEHUSIMM U UCNeAoBaTb CBOWCTBA 3TUX
duryp anrebpandecknmum meTofamu. BbISBEHUIO 3TOM CBA3N MexXay reomeTpuen wu
anrebpon n 6yaet nocBAWEH ypok. Mbl BBe4EM HOBoe noHsTue «[paduk ypaBHEHUA» U
paccMoTpumM rpadoukn ypaBHeHU B anrebpanyecknx un rpacdmyeckmnx sagadax. (3 MuH.)

2. Bnok TBopuyeckoro pasorpeBa. [ToBTopeHne onpegeneHnst yHKUMN 1 rpaduka
dyHKumn. ObeyxaeHne HeobxoanmMocTn BBeAeHUS NOHATUNA «Mpacpuk ypaBHEHUA».

YcTtHaa pabota (20 MuH.)

AKTyanusaumsa 3HaHu1 yyYalmxcs: NnoBTopeHne, aHanms, obobLeHue.

PaboTa yuyawmxcsa B cnegyowmx pexumax: gunanor, obcyxgeHune, camoctosTenbHas
AEeATEeNbHOCTb.

MaTtepuanel ans nposegeHust yCTHoM paboTbl 0hopMIeHbI Ha LOCKe.

lMoBTOpeHme onpeneneHns yHKUMM 1 rpadmka yHKLUK.

Ha pocke npeacTtaBneHbl cnegytowme yeptexu (Puc. 2).

Kaxgbli y4eHUK nonyyaeTt pas3gaToyHbi MaTtepmuan ¢ aTUMKN YyepTexamu.

O6cyxaeHue:

1) Ha kaknx yepTtexax npeacrtasneHbl rpacdukmn pyHkunn? MNouvemy?

2) Mpadukn Kaknx yHKLMA NpeacTaBneHbl Ha 3TUX YepTexax?

3) Ha kakunx yepTexax rpadouku He 3agatoT pyHKumMm? NMNoyemy?

Ob6cyxnaeTtca HeobX0OMMOCTb BBEAEHUS NOHATUSA rpadomka ypaBHEHUS.

Onpegenexve: [padukom ypaBHeHuss p(x;y) = 0 Ha3blBalOT MHOXECTBO TOYEK
KoopAnHaTHOM nnockoctn x0y, KoopAuHAaTbl KOTOPbIX YOOBMETBOPAT 3adaHHOMY
YPaBHEHMUIO.
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3. TeopeTnyecknm 6nok 1. M3o6paxeHne MHOXECTBA TOYEK, KOOPAMHATLI KOTOPbIX
yOOBMNETBOPAKT 3adaHHbIM ycrnoBusiM. Bepgywive wgen: cummeTpus, cosur rpaduka
ypaBHeHus (Puc. 3).

WN306pasnTe Ha KoopAMHATHOM NIIOCKOCTU MHOXECTBO TOYEK, KOOPAMHATHI KOTOPbIX
YOOBMETBOPSIIOT YCIOBUIO:
x| + 1yl = 4

Puc. 3.

O6cyxaaeTcs HaunyyLwmin cnocob NocTpoeHust rpadunka ATOro ypaBHEHHS!.



BapuvaHTb!:

1. PewnTb 3agayy “B No6”: pacKpbiTb MOOYN B YETBIPEX CyYasnX:
x>0
I.{ -y Y=—x+4
y=0 Y -
I X=0  xia .
| y>0 YT*
(x <0 11 4 I
II. y <0 y=—-x—4%
(x =0
V. o, =x—-4
y<o ¥ 14 41 1
2. Ecrm y>0,Toy =4 — |x| 0 X
Ecrm y<0,Toy = |x| -4
3. 3ameyaem, 4YTO NePEMEHHbIE X U Y '
BXOASAT B YpaBHEHNE CUMMETPUYHO. I =) [V
Tak kak |—x| = |x| u |—y| = |y|, TO rpaduk ypaBHEHUSA
AOJDKEH ObITb CUMMETPUYHBLIM Kak OTHOCUTENbHO ocu 0X, Tak
M OTHOCUTenbHO ocu OY.
Puc. 4

CTpoum rpacuk B nepBon YeTBEPTU NPU YCITIOBUU, YTO {

y=—x+4

x>0
y=0

7 CUMMETPUYHO 0T06pa>KaeM €ro Kak oTHocuTesnbHO ocu 0X, Tak U OTHOCUTESIbHO OCU

oY.

Bonpoc: kakyto reomeTpryeckyto purypy onmcbiBaeT ypaBHeHME

x| + ly| = 4?

3agaHue: HanTu nnowaab 3Toro KBagpata 1 ero CTOpoHy:

1
5=§4¥=3z a=+/42 + 42 = 4.2

TBopyeckoe 3agaHue: Hayeptutb rpaduk ypaBHeHusa |x|+ |y|=p, tae p >0 un

3anvcaTb hopMynbl NS ero NNoLwanmn n CTOPOHbI.

1
S=5-(@p)?=2p% a=yp’+p>=pV2

4. BNoK 3KCNepuMEeHTOB.

Akcnepumenm. T[lpeobpasoBaTb ypaBHeHue |x|+ |yl =p, rae p > 0,

onucbiBaeT KBaapaT Tak, YToObl ypaBHEHWe 3agaBano pomo.
MnoTesa: ypaBHEHME OOMKHO UMETb BUA;:
m|x| +n|y| =p, rae p >0, m = n.

Mocne obcyxaeHns yyalmecs nony4yatoT 3aaHne Ha ABa BapuaHTa:

[MocTpouTb rpacukn ypaBHEHUN:
1 BapuaHT: 2|x| + |y| = 4

2 BapuaHT: |x| + 2|y| = 4
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Puc. 5
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5. TeopeTnyeckum 6nok 2. lNNoctpoeHune rpacdvka ypaBHeHnsa Buga: |x + a| +

ly+bl=p
3agaHue: NnocTponTb rpadpuk ypaBHeHus |x — 2| + |y + 2| = 4
1. MNoBTOpSAETCA BONPOC 0 NOCTPOEHUN rpadhmka pyHkummn y = f(x + a).

BblgatoTca guagaktmyeckue MaTepuarnbl. Yuutenb pa60TaeT Y OOCKW.

y=fx) y=f(x—-2) y=f(x+2)
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Puc. 8.



lTunomesa: zpauk ypasHeHus |x— 2|+ |y + 2| =4 nonyyaemcsi u3 epachuka
ypasHeHusi |x| + |y| = 4 6 pe3ynbmame cdsueza Ha 08e e0uHUUbI 8rpaso 800s1b ocu 0X u
Ha 0ee eOuHuUUbl 8 ompuyameslbHOM HarpasneHuu 800sib ocu OY.[pachuk ypasHeHus
bydem npedcmaesniasmb coboli keadpam, UeHmpP CUMMEmpPUU KOMmMopoao Haxodumcs 8
mouke (2; —2). Ocamu cummempuu kgadpama bydym rnpsimble x =21y = —2.
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Puc. 9.

Bebinon+Hsemcs HerlocpedcmeeHHasl nposepka aurnomesbl. Packpbigatomcsi MoOyrnu
yemsIpéx criyyasix:

> 2
l. yxz_—Z’ y=—-x+4
I xX<2 _
lyz-2 YT
<
. ny—_ZZ, y=—x—4
x=2
lV'yS—Z’ y=x—28

6. Bnok akcnepumMeHTOB 2.
Akcnepumenm 1. [Nlocmpoums epacbuk ypasHeHus: |y — x| + |y + x| =6
Paccmampueaem yembipe cry4asi:

y =X _ — — N 7
l. y > —x’ y—x+y+x=6, y=3 N ] 1
y=x o _ N 1 s
I. y < —x y—x—y—x=6, x =-3 2 ’:l
y<x i Tl >
1. y < —x -y+x—y—x=6y=-3 AR X
y<x _ _ s
lV'yZ—x’ -y+x+y+x=6 x=3 B T
Ipapuk ypasHeHusi npedcmasrissem cobou keadpam UeHMmMpom
cummempuu komopoz2o sierissiemcsi moydka (0; 0), cmopoHa 11
Komopoz2o a = 6, a niowadk S = 36. Puc. 10.

AkcnepumeHm 2. [locmpoums epahuk ypasHeHus: |y — x| + |y + x| = p, taep > 0.
Hatimu e2o cmopoHy u nnow,adk.
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Puc. 11.a = p, S = p?



AkcnepumeHm 3. Teopyeckoe 3adaHue: USMEeHUMb ypasHeHUEe

ly — x| + |y + x| = 8 mak, yumobbl 0HO onucki8aro rnPsMoy20sIbHUK.

Yyawuecs npednazarom ceou eapuaHmel. [locne ye2o cposim epaghuk ypasHeHUs:
ly —2x| + |y +2x| =8

A

[N

y—2x+y+2x=8, y=4

y—2x—y—2x=8, x =-2

Y

—-y+2x—y—2x=8, y=—-4 41

—y+2x+y+2x=2, x =2

Puc. 12

7. TeopeTnyeckum 6nok 3. Memoouka npumMeHeHuUs rosly4eHHbIX 3HaHUU U HagbIKO8
rpu peweHuUU ypagHeHuUl HeKOmopbkIX muroe ¢ Modyrem u rnapamempom.

3adaHue: Pewumb ypasHeHue |[a — x| + la+x+ 1| =3

Mpn peweHnn ypaBHEHWA W HEpPaBeHCTB C OAHWM HEW3BECTHbIM, CoAepXaluuxX
napameTp, YyaobHO nNpoBOAMTbL MWCCregoBaHME Ha KOOpAWHATHO-NapamMeTpu4ecKon
nnockoctn xOa. (3HayeHne napameTtpa a bygem oTknagbiBaTb MO BepTUKASIbHOW OCH, a
3HaYeHne HEU3BECTHOrO x MO FOPU30OHTasIbHOM OCH).

MocTpoum Ha nnockoctM xOa rpauk AaHHOrO ypaBHeHus. [na 3Toro nocTtpovm
npsMble a = x U a = —x — 1, KOTOpble pa3obbIOT MIOCKOCTb Ha 4 YacTu.

a=x _ _
{az—x—l’ a—x+a+x+1=3, a=1
a=x
||.{ =X a—x—a-x—-1=3, x=-2
4<—x—1 a—x—a—x 3, x
asx
|||.{ = Y4 2x—y—2x=8, y=—4
a<—-x-—-1 ytox—y x=8y
asx
|v.{ S _y42 2x=2, x =2
! a>—x—1 y+2x+y+2x X
=t .

2\1\\ ,/
2 <<l L 4
a=+-=2 \\\ 7

—2 al . . R

<o Rt X

Puc. 13



1) Ecnn a — 2, TO KOPHEN HET;

2) Ecnn a = —2, TO peleHnem ypaBHeHUs ABNsieTCst OTpe3ok [—2; 1];
3) Ecnn —2 < a < 1, TO ypaBHEHME UMEET ABa KOPHA: x; = —2, x, = 1;
4) Ecnun a = 1, TO pelleHneM ypaBHEHUs ABNAETCA oTpe3ok [—2; 1];
5) Ecnu a > 1, TO KOPHEN HET;

OtBeT:

1) Ecnu a € (—o0; —2) U (1: +), TO ypaBHEHME KOPHEN HE UMEET;
2)Ecnma = -2 vnna = 1, 1o peweHnem sBnseTcs oTpesok [—2;1];
3) Ecnu -2 < a < 1, TO ypaBHeHUe nmeeT fBa KopHSA: —2; 1.

8. BNIoOK NoCTaHOBKU TBOPYECKUX 3aAad.

O6cyxaeHne U KOMMEHTapUM K AoMallHeMy 3a4aHuio (7 MUH.).
[omaluHee 3agaHve k cneayolemy ypoky byaeTt cogepxaTb:

1) Ob6szatenbHas YyacTb (MHAMBMAYanbHas paboTta) (Puc. 14).

MOCTPOUTb MPA®UKN YPABHEHWUW:
1. |x+3|+|ly—1]=4
2. x|-=lyl=4
3. |x+3|-|ly—-1]=4

PEWWTb YPABHEHWE
4, la—x+2|+|la+x—-2|=6

Puc. 14.

Mpw pelweHnn 3agaHms 4 gonyckaeTcsd COBMECTHOE TBOPYECTBO.
2) TBopyeckas yacTb (gonyckaeTcsi CoBMeCTHoe TBop4yecTBo) (Puc. 15).

MOCTPOUTb MPAGUKNA YPABHEHUIA:

5. ly — x|+ |x| =4
6. 1—|x+1l=y—Ix+1
7. Hadmu ¢popmynbl nnowadu, O0nuH duazoHasnel u cmopoHy pomba,

3a0aHHo20 ypasHeHueM: m|x| + n|y| = p, rone p > 0, m # n.

Puc. 15.

Yyaiwmecsa O0SMKHblI NOCTPOUTb rpadmkn 3TUX ypaBHEHUN U yOeanTbCs B TOM, YTO
OOHO YypaBHEHME ONUCbIBaeT naparnsnefniorpamMmm, a BTOpPOe — TPEYrosfibHUK. Y4yawummcs
npeanaraeTcs NO3KCNEePUMEHTUPOBATL C ATUMU YPaABHEHUAMU, MEHAS KOI(PPULMEHTLI NPpK
HEN3BECTHbIX, W MOHabngaTb Kak 9TO BMMSET Ha reoMeTpulo  Mnoslyvyaemblx
reomeTpuyecknx uryp. PesynbTaTbl 3TOM CaMOCTOATENbHOM paboThl yyawmecs cMoryT
NPOLEMOHCTPMPOBATL Ha CneayLeM ypoke.

9. briok pe3tome.

1. Yyauwmecsa popMynupytoT rraBHble BbIBOAbI YpOKa:

— [aHo onpegeneHve rpadvika ypaBHEHUS B CpaBHEHUM C onpeaeneHnemM rpadumka
GYHKUMMN.

— Hayuyunucb ctponTtb rpaukm ypaBHeHU, cogepxallmnx CUMBOS MOaYIS.

— YcTaHoBUNKN CBA3b reoMeTpumn ¢ anrebpoin: pasnuyHble reomeTpudeckme urypsl
MOryT 6bITb 3adaHbl anrebpavyeckMmun ypaBHeHUsIMU. B 4acTHOCTW, ObifiM NOCTPOEHBI
KBagpat, poM6 1 NPSIMOYrofbHUK.



— [losHakoMunncb rpadoMyeckum MeTOOOM peLleHUs YpaBHEHUW C MoAySieM W
napaMmeTpoMm, C MWCMNOSIb30BAaHWEM HaBbIKOB MOMYYEHHbIX MPU MOCTPOEHUM rpadomKoB
ypaBHEHUN.

2. OueHuBaHne paboTbl yyallMXCs: CaMOOLEeHKa, B3aMMOOLEHKa, OueHka paboTbl
yyalmxcs yuntenem.

3. BbiacHeHne MHeHna yvawmxcsa o6 ypoke.
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