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NMpumeHeHMe KpMBLIX BTOPOro nopsifka npu peLieHnu 3agad ¢ napameTpom
npu noarotoBke K END no matemaTtuke

AHHOmMauyus. [ns nosbiweHUs yposHs Mamemamuyeckol rnod20mosKuU WKOJIbHUKO8 U abu-
mypueHmos, nocmynarouwux Ha mexHu4eckue u MamemMamu4ecKkue crieyuanbHoCmu yHugep-
cumemos, Ha WKOJIbHbIX ypoKax 2eoMempuu U 8 ripoyecce rnod2omosku K coade EI3 no ma-
memamuke (npoguribHbIl yposeHb) ocoboe 8HUMaHUEe criedyem yoessimb mem 8orpocam ma-
memMamuku, 6e3 npPoYHO20 3HaHUSI KOMOPbIX HEBO3MOXHO ycrielwHoe oby4yeHue 8 8bicuieM
y4yebHoM 3asedeHuuU. B O0aHHOU cmambe Ha npumepax peweHus 3adady ¢ rnapamempamu,
npednazaeMbix 8 Kadecmee 3aday rosbIWeHHOU mpyOHocmu rpu cdadve EIS, demoHecmpupy-
emcsi 0OHa U3 803MoXxXHocmel OughghepeHuuposaHHo20 nodxoda 8 rnodzomoske bydyuiux
cmy0eHmo8, KomopbiM rpedcmoum cpedu MpovUX Kypco8 0C80UMb KypC aHainumu4yeckou
eeomempuu. PaccmompeHHble 3ada4qu rokasbieatom rpeumMywecmsa rnpuMeHeHus1 epaguye-
CKO20 PeWeHUs1 C MOMOWbI Kpuebix 8mopo2o ropsidka. ColdepxaHue cmambu npedcmas-
nisem uHmepec 0nisi ydumened, cmapuweKacCHUKOB, 20MOoBsUUXCST K MOCMYIIIEHUIO 8 8Y3bl
Ha crieyuasnibHOCMU MEeXHUYEeCKOo20 U MamemMamu4ecKo20 HarnpasieHud.

Knroyeenlie criosa: obuee ypagHeHUE KpUBbIX 8Mopo20 nopsidKa, 3/IUrc, OKPYXXHOCMb,
eunepborna, napabona, MemoO ebldesieHUs NOoJIHbIX Keadpamos, epaghudyeckull Memod pe-
WweHus 3aday ¢ napamempamu.

Pa3den: (01) omoOernbHbie 80rpockl cghepbl 0b6pazosaHus.

MpumeHeHne rpadryeckoro MeToaa npu peLeHnn 3agad c napaMmeTpom, B HaCTHOCTU
npu peweHnn 3agadn 18 EQnMHOro rocygapCTtBEHHONO ak3amMeHa no MatemaTuke (npodunb-
HbI YPOBEHb), NO3BONSET cAenaTtb pelweHne 6onee cxaTbiM U anrOPUTMUYHBLIM. YMEHne
n3o0pasnTb rpaduyeckn Kpmeble BTOpOro nopsigka [1-3] 4acto nomoraeTt npu peLeHun
pasnuyHbIX 3aga4d ¢ napameTpamn. B nepByto odepenb 3TO OTHOCUTCA K 3afayvyaMm, CBA3aH-
HbIM C onpefeneHnemM KonmyecTBa peLleHnin CUCTEM ypaBHEHUI B 3aBUCUMOCTW OT napa-
meTpa. lNpumeHeHne rpaduyeckoro metoga noMmoraeTt nMbo MONMHOCTLIO PELNTL 3aaady,
nmMbo CyLweCcTBEHHO YNpoCTUTL peweHue. M gaxe npu aHannMTUYeCKOM peLleHun 3agayduv
NOHNUMaHMe rpadoUyYecKoro CMbiCrna UccregyembiX ypaBHEHUN N YMEHNEe n3obpasnTb CooT-
BETCTBYIOLLMI YepTeX No3BonisieT yoeamTbcs B NpaBuibHOCTU NOMy4YEHHOro peweHns. OT-
METUM, YTO PELLEHNE OAHOWN 3adayn pasnnyHbiMN cnocobamu, HaNpUMep aHanMTUYECKNM
N rpacpuyecknm, gaet BO3MOXHOCTb MOKa3aTb yqallMMCHA O4HY M3 3CTETUYECKUX FpaHen
mMatemaTukn. Hmxke paszobpaHbl HEKOTOPLIE MPUMEPLI PELLEHMS 3a4ay C NapamMeTpoMm rpa-
dMYEeCKMM METOLOM C NPUMEHEHNEM KPUBbLIX BTOPOro nopsaka.

Mpumep 1. Hangute uncno peweHnn, KOTOpoe UMeET CUCTEMA YPaBHEHUN B 3aBUCU-
2 2
X

+y*=a

MOCTM OT NapamMeTpaa: :
|x[+]yl=1

PeweHue. O4eBNaHO, YTO NPY OTPULIATENBHOM a NepBoe YpaBHEHME CUCTEMbI PeLLIEHWIA
He MMEET, TaK kak CyMMa KBapaToB He MOXeT ObiTb oTpuuaTensHo. Mpn a nepeoe ypaBHe-
HMe umeeT eanHcTBeHHoe pelleHne (0,0) , KoTopoe He yOOBNETBOPSIET BTOPOMY YPaBHEHUIO.
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PaccmoTtpum Tenepb criydam a > 0. NpumeHum rpadmnyeckunt metoa. Bee Touku, aens-
oLMeCs peLleHNs MU NepBOro ypaBHEHUS, NpUHaAneXaT OKPY)KHOCTM a LieHTPOM B Havarne

KoopAauHat, paguyca Ja . PelueHus BToporo ypaBHEHUS fiexaT Ha KBagpaTe, BepluMHamm
koToporo asnatTca Toukn (1;0), (0;1), (—1;0), (0;—1). N306pasmm aTn NMHMK Ha YepTexe (puc.
1). PewweHunamum cuctemMbl ByayT BCe TOUKM NepeceyeHnst OKPY>KHOCTU 1 kBagpaTa. O4eBugHo,
YTO, NOKa paaMyC OKPYXHOCTM Marn, OHa KBajpaT He nepecekaeT. Bnepsble oHa KacaeTtcs
OKPY>XHOCTU cpasy B YeTblpeXx ToYKax (0aHa 13 HUX — Touka A). lNMpu 3TOM pagamyc OKpY>KHOCTH

1 1
paBeHﬁ, T.e. a =$. Mpu yBenuueHnn pagmyca OKpPY>KHOCTb NnepecekaeT KBagpaT ABa-
XObl HA KaXKOoW ero CTOpoHe, BCero B BOCbMM TouYkax. Korga oKpy>KHOCTb nponaeTt yepes
BEPLUMHbI KBagpaTta (paguyc paBeH 1), Touek nepeceyeHns dygeT YeTbipe, a Npu AanbHemn-
LUEM yBENMYEHMN pagnyca Touek nepecedeHmns He Byaer.

Omeem:

1 y
npu a e(—oo;E U (L +0) cucTema He MMeeT peLLEeHH;
1
npu ae E;l CUCTEMA MMEET YeTbIpe peLleHus;

1 .
npu ae (E;l cucTema MMeeT BOCEMb PeLLEHWN.

/\y
1

Puc. 1

Mpumep 2. Peluntb cuctemy ypaBHEHUIN NPU BCEX 3HAYEHMAX NapamMeTpa a:
X*+y*—a’=4y+2x-5
Y -x>=9+42y—-2x
(x-1)°+(y-1)*=a’
(V=07 -(x-1?=9
[MepBoe ypaBHEHUE ONUCBLIBAET OKPYXHOCTU C LeHTpoM B Touke C(1;2) n paguycamm,
paBHbiMM |a|. BTopoMy ypaBHeHMIO coOTBeTCTBYyeT runepbona ¢ acumntotamum Yy =X,
Yy =—X+2, UeHTp runepbonbl — To4ka ¢ koopamHatamm (1;1), ocb — BepTuKanbHasi npsamMas
Xx=1 (cm. puc. 2).

PeweHue. Bbigenve nosnHble KBaapaTtbl, NOJTy4NM:
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01 X

Puc. 2

Mpy Kaxgom 3HayYeHWM NapameTpa pelleHUeM CUCTEMbI YpaBHEHU ByayT koopau-
HaTbl OBLLMX TOYEK OKPYXXHOCTW U rnnepbonbl.

[Moka OKPY>XHOCTb UMEET pagmyC MeHbLUNA 2, OBLLUNX TOYEK Y rMnepbonbl U OKPY>KHO-
CTW HEeT. 3HauuT, Npu |al< 2 peLueHnin y CUCTEMbI HET.

Mpn |a|=2 OKpy>XHOCTb KacaeTcsl BepxHen BeTBM runepbonbl B Touke (1;4), ee koop-

AVHATbl 4al0T €OUHCTBEHHOE peLleHne CUCTEMbI B 3TOM Cry4ae.
Mpn2 <|lal<4 oKkpyXHOCTb NepecekaeT oaHYy BETBb rmnepbonbl B ABYX To4kax. Vckrto-

YMB MNEPEMEHHY0 X, ANA OPYrod nepemMeHHoW noryyYyaem KBagpaTHOE YypaBHEHMWE
2y’ —6y—a’—4=0. B paHHOM cnyyae mMOAXOAMT TOMbKO OOMH W3 €ro  KOPHei:

y_3+\/2a2+17 a’—9++2a% +17
2 2 '
|-|pl/l |a|=4 K OBYM TMOJTy4EeHHbIM Bbllle peLueHnAM /J,O6aBJ'IFIeTCFI TO4YKa (l; 2) , B KOTO-

POV OKPY>KHOCTb KacaeTCsi HUXKHel BeTBU runepbonbl.
lal>4

, PN 3TOM X =1J_r\/

Mpwn TOYeK nepeceveHnst YeTbipe.

Omeem:

npu 3€(-22) pewiennit Her:

npu &= +2 eANHCTBEeHHoe pelleHune (1;4);

npwm ae(-42)v(24) cucTeMa UMeeT ABa peLLeHNs:

1+\/a2—9+\/2a2+17.3+\/2a2+17

2 2

npu &= 4 _ Tpy pewennsa (—1;2); (li‘/ﬁ;S);

npu &€ (—o0;—4) L (4;+00) _ yeTbIpe peLLeHus

1Jr\/az—9—\/2a2+l7_3—\/2a2+17 _ 1+\/a2—9+ 2a°+17 3++/2a° +17

2 2 2 ’ 2

Mpumep 3. Hantn HaumeHbLlee 3Ha4YeHne a, Npu KOTOPOM CUCTEMA MMEET OOHO pe-
(x—a3)2+y? -2y =0
V3Ix|-y=4

LeHune:
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PeweHue. TlepBoe ypaBHeHMEe cCUCTeMbl yOoOHO nNpeacTaBuTb B BuAe
(x—av3)*+(y-1)° =

OTO ypaBHEHME 3aJaeT CEMENCTBO OKPYXXHOCTEN MOCTOSAHHOIO paguyca, paBHoro 1,
NpUYEM LIEHTPbI OKPY>KHOCTEN NnexaTt Ha npsamon y =1 (puc. 3).

Puc. 3

MocTponm Takke rpadumk yHKUMN y :\/§| X|—4. Cucrema numeeT equHCTBEHHOE pe-

LUEeHMe, Koraa OKPY)XHOCTb M3 OMMCaHHOIO CEMEeNCTBa MnepecekaeT ero B eAVMHCTBEHHOW
Touke. Takux NOMOXKEHUN OKPYKHOCTK YeTbipe. Mo ycroBuio 3agayum Hafao BbIGpaTb U3 HUX
Takoe, NPV KOTOPOM 3HaYeHue napameTpa HanmeHbluee. O4eBMOHO, YTO 3TO BYAET OKPYX-
HOCTb, Y KOTOPOW abcumcca LieHTpa HaMMeHbLLAsi — OKPY)XHOCTb C LIEeHTPOM B Touke O, . Ans

Hee | a3 |= AP+ AO = AP +i . W3 TpeyronbHuka  AOD tg LAOD = J§ OTtcloga

NE)
Z0,AP :%AAOD —30°. Torna u3 [JO,PA PA=0,Pctg30° =+/3. Utak, |av/3|=+/3 +%. Mo-

7
CKOIbKY nonoxeHuto LieHTpa O, cooTBeTcTBYeTa <0, TO nony4yaem a= 3

Omeem: a= —g )

log , ,x>1
a +X
Mpumep 4. Peluntb HepaBEHCTBO 2
PeweHue. aHHoe HepPaBeHCTBO paBHOCI/IJ'IbHO COBOKYMHOCTU ABYX CUCTEM:
a’+x?
— <1
(2 2
x>0 X“+a° <2
2 2
a2 + %2 (x=1D)°+a">1
== 0
2 P X>
2 2 2 2
a‘+x
-1 X +a” >2
2 (x+1)?+a’<1
a’+x° )
L2
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Ha koopanHaTHo nnockoct (x;a) nepeasi cucteMa 3a4aeT MHOXXECTBO TOHEK NEPBOTO U
4ETBEPTOro KOOPANHATHLIX YrI0B, OAHOBPEMEHHO NEXaLLUmx BHYTpU kpyra ¢ ueHTpoM (0; 0) 1 pa-

anycom J2 v BHe Kpyra ¢ ueHtpom (1;0) n paguycom 1. BTopas cuctema — MHOXECTBO TOYEK,

OHOBPEMEHHO feXallmX BHe NEPBOro Kpyra, HO HaXoasLWMXcsl BO BTOPoM. Bce peluenus mc-
XOOHOro HepaBEHCTBA SIBMATCS TOYKaMU 3aLUTPMXOBaHHOM 06nactu (puc. 4).

Puc. 4

3ameTum, 4yTo ropu3oHTanbHaa NpAaMad Yy = a nepecekaeT OKPpYXHOCTU B TOYKaX C abc-

uMccamu: X, =1-+1-a*, x, =v2-a’, x,=1++1-a*.

Tenepb, NOMb3YACh pUC. 4, HECNOXHO BbINUCaTb OTBET.
Omeem:

ecnm 1S|3.|<\/§,TO O<x<+2-a%:
ecrm |al<l, 70 0<x<1-+1-a% nnm v2-a’ <x<l1++2-a*;

ecnu |al> J2, 10 HeT peLLeHnn.
Mpumep 5. MNMpun Kaknx 3Ha4YEeHUAX NapamMeTpa a cucTeMa UMeeT ABa pasfnyHbIX pe-
(x=1*+(a-y)* =2
LweHus x+_|x| _1 ?
lyl-y
PeweHue. NepBOMY YypaBHEHNIO CUCTEMbI Ha MOCKOCTK (X,Y) COOTBETCTBYET CEMEN-
CTBO OKPY>XHOCTEN paguyca J2, LEeHTPbI KOTOPbLIX, UMetoLmne koopamHaTtel (1;a), pacnono-
KeHbl Ha BepTUKanbHoOM npamon X =1 (puc. 5).
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BTopoe ypaBHeHne nMeeT cMbICn TONbKO Npu Y < 0 (B NPOTUBHOM Criyyae B 3HaMeHa-
Tene 6yget Homb), Npy X < 0 3TO ypaBHEHME HE NMEET peLleHnn (neBas YyacTb obpallaeTcs
B HOMb). [pK NONOXUTENBHBIX 3HAYEHUSAX X PELUEHUSIMU ITOr0 ypaBHEHMUS ABMSOTCA BCE
napbl Yncen(X,y), cBA3aHHble COOTHOLUEHMEM X =-Y . [[eoMeTpudecKkon unncTpaumen

3TOro COOTHOLLIEHMS ABNSAETCA NyY — BuccekTpuca 4eTBepTOro KOOPAMHATHOrO Yria, UCKIo-
Yyas Hayano koopauHaT. Mpeacrasum cebe, YTO OKPYXKHOCTb NepemellaeTcs Tak, YTo ee
LEeHTp ABwmxeTcs no npamon x =1 (Hanpumep, cH13y BBepX). OKPY>KHOCTb U Nyd HE UMEOT
00LLMX TOYeEK, NoKa Npn a = —3 OKPY>XHOCTb HE KOCHEeTCs Nyya. B aTon Touke cuctema nmeet
eMHCTBEHHOe peLueHune. Mpn OBMXKEHUU OKPY>XKHOCTU BBEPX MO MPSMON OKPYXXHOCTb nepe-
cekaeT Nnyd B OBYX To4dkax, noka (npm a=-1) ogHOW U3 TOYEK nepecevyeHus He CTaHeT
Ha4ano KoopAuHaT, KOTOPOE YXe He MPUHaaIeXnT paccMmaTpusaemomy nyyy. Npun ysenu-
YeHUn NapameTpa a cucTema MMeeT OOHO, a 3aTEM HU OOHOrO peLueHus. Takum obpasom,
ABa peLlleHnsa BO3MOXHbI Nnb npn —3<a<-1.
Omeem: -3<a<-1.

Mpumep 6. ViccnegoBaTtb KONMYECTBO PELUEHUN CUCTEMBI ypaBHEHUIN B 3aBUCUMOCTHU

OT 3Ha4YeHuM napameTpa a. BbinucaTb COOTBETCTBYIOLLME PELLUEHUS.
X +y =4y+2y-1
x2—y?=a’+2x-2y

PeweHue. YT06bI NpeacTaBnTb, Kakne KpMBbIE Ha NITOCKOCTU (X, Y) 3a4ar0TcAa ypaBHe-
HUAMK, BXOAALMUMU B CUCTEMY, BblAESMM MNOSHble KBaapaThbl. B nepsoM ypaBHeHUn cobe-
peM craraemble Takum o6pasom: (x> —4x+4)—4+(y* —2y+1)=0 unm (x> -2)+(y-1)* =2°.
Ha nnockocty aToMy ypaBHEHUIO COOTBETCTBYET OKPYXXHOCTb C LieHTpoM B Touke C(2;1) n
paguvycoMm, paBHbIM 2.

BTopoe ypaBHeHMe npeobBpasyetca Tak: (X —2x+1)—(y*-2y+D)=a® wunu
(x=1*—(y-1)°=a’.

KpuBasi Ha NNOCKOCTWN, COOTBETCTBYOLLASA 3TOMY YPaBHEHUIO, 3aBUCUT OT 3HAYEHUS
napameTpa.

Mpu a=0 ypaeHeHue nmeet Bug (x—1)> —(y—-1)* =0. MNpeacraBue Kak pa3HOCTL KBag-
patoB, nonyunm (y—X)(y+x—2)=0. YpaBHEHNE BbINOMHAETCH, €Ccrn XoTst Obl OOuH K3
COMHOXMWTENEN paBeH HymMto, T. €. UMEET MECTO COBOKYMHOCTb B - XX Lo Ha nnockocTtun ato
napa npsmblx, koTopble nepecekatotcsa B Touke (L1). MNpu kaxxgom 3HaveHumn a = 0 BTopoe

(x-9° _(y-1° _,

2

2
ypaBHEHNE UCXOOHOW CUCTEMbI MOXKHO 3anucaTth B TakoM Buae: & a
Ha nnockoct oHo 3agaeT runepbony, Anst KOTOpPOW PacCMOTPEHHbIE np;uvlble ABMSA-
toTCs acuMnToTamn. PacctosiHie OT Touek nepeceyeHunss BeTBer rmnepbonbl ¢ ee AeNCTBU-

TESIbHOM OCbHO y:]'paBHO| al. Kaxgbim ABYM 3Ha4YeHUAM napameTpa, paBHbIM MO MOAYIHO,
HO OTIiM4YarWMMCA 3HAaKOM, COOTBETCTBYET OHa U Ta XKe rmnep6ona. PelweHnnem ncxogHom
CUCTEMBbI ABNAKTCA KOOpAMHATbl TOYEK nepecev4eHnAa OKPYy>KHOCTU U Fl/II'Iep6OJ'IbI, nony4yato-

LMecs NS KaXO0ro KOHKPETHOrO 3HaueHust napameTpa (npsimbix anst @ =0) (puc. 6).
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Puc. 6

PaCCMOTpI/IM TaKoe MoJsioxXeHune FI/II'Iep6OJ'IbI, NP KOTOPOM rpaBad €e BETBb KaCaeTCA

lal= 3), eaNHCTBEHHas obLuasa Touka runepbonbl 1 OKPYX-

OKPY>KHOCTM (3TO MPOUCXOAUT Npu
HOCTM UMEET KoopaMHaTbl (41),

Ecrm |2 3, TO BeTBU rmnepbosibl yaanaTes OT LeHTpa, 00LMX TOYEK HET, a 3HauuT,
HEeT peLleHnn y CUCTEMBI.
MycTb Tenepb 14 a|<3’ OKPY>XHOCTb nepecekaeT TONbKO npaBasi BeTBb rmnepborsibl,

TOYEK nepecevyeHund aBe. UTo6bl HANTN KX KoopAunHaTtbl, NCKIMKO4YNUM NepemMeHHYH y , BbIUTA
BTOpOE YypaBHEHUE NCXOOHOW CUCTEMbI U3 nepBoro. |-|OJ'Iy‘-IVIM KBagpaTHOe ypaBHEHUE

2x* —6x+1-a’ =0, ero KopHU X, :%(3+\/7+2a2) nx, :%(3—\/7+2a2). MoaxoamT TOMbKO

OonNbLNIN N3 HUX, @ UMEHHO X - EMy COOTBETCTBYHOT ABa 3HAa4YeHN4 Y , KOTOpble NoJ1y4aroTCA,
ecnn noagctaBuTb X B nodoe 13 ncxogHbIx ypaBHeHVIVI. Tak, u3 nepesoro ypaBHeHUA Cle-

3+4/7+2a?

(y-1'=4-(x-2)" =4~ 2

ayet . Mocne npeobpasoBaHun NoAy4nm
\/4—a2+\/7+2a2 \/4—a2+\/7+2a2
y, =1- ny,=1+ .
2 2

Ntak, npu 1dal<3 ABa peweHns: (x;V,), (X;Y,).

Mpwn lal=1 nesad BeTBb rMnepbonbl KacaeTcsi OKPY>KHOCTU B TOYKE C KOOpAUHaTaMu
(O;l), N eCTb elle ABe TOYKM nepeceveHunsi, UX KoopanHaThbl (3;1iJ§). Mpwn O<|a|<1y>|<e

o6e BeTBU rMnepbonbl NepecekatnT OKPYKHOCTb, TOYEK NepeceyeHUnst YeTbIpe:

(i ¥) s (%5 Y2) s (Y1) (%5 Ys) -
Omeem:
npu a e (—o0;—-3) U (3;+0) peLeHnit HeT;
npu a+3 eguMHCTBEHHOE pelueHune (4;1);

3+x/2a2+7_1+\/4—a2+x/2a2+7
2 T 2
npu ae(-3;-1) v (L;3) oBa pelueHus ;

(01), (31243)

npu a==x1 Tpu peweHuns ; ;
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npu a e (-11) 4YeTblpe peweHus
3+v2a°+7 4-a*++2a° +7 3-+2a*+7 4-a®—2a*+7

1+ 1+
2 2 2 2

Mpumep 7. lNpun KakMx 3Ha4YEeHUSIX NapameTpa cucTteMa ypaBsHEeHUN UMeeT eANHCTBEH-
9x® +4y*—-36x=0
2 2 1.2
HOe pelleHune: X"ty —2ax=1-a ?
PeweHue. Bblgenas nonHele KBagpaTbl U NPUBOASA YPaBHEHNSA K KAHOHMYECKOMY BUAY,
Nosy4mm:
(x+2)* 'y’
T
(x—a)’+y* =1
[MepBoe ypaBHEHME onucbiBaeT annunc ¢ ueHTpom B (—2;0), ¢ nonyocsiMun AnnHbl 2 1
3. BTopoe ypaBHeHMe onpenenseT OKPY>XKHOCTb paauyca, LeHTp KoTopou, Touka (a,0), ne-

pemMellaeTcsa no AencTBUTENbHOW ocu. TpebyeTcs BbISICHUTb, MPU KakOM MOSIOXEHUN
OKPY>XHOCTM OHa MMEET C ANSIMNCOM TOSbKO OAHY OOLLYI TOYKY.

4

v

Puc. 7

Ha puc. 7 nokasaHbl BCce Takme nonoxeHusi. Abcumcca LeHTpa TakoM OKPY>KHOCTU U
ecTb Tpebyemoe 3HayeHve napameTpa.
Omeem: cnctema umeeT eauMHCTBEHHOE pelueHmne npu a e{-5;-3;,-11}.

B kayecTBe OONONHUTENBHBLIX 3a4a4d AN CaMOCTOATENBHOIO peLLeHNs MOXHO npeg-
NoXuTb crnegyowme [4—6]:
1. OnpepenuTb KONMMYECTBO PeLLUEHUA CUCTEMbI B 3aBMCMMOCTIN OT NapameTpa:

X2 + y2 — k2
x| +]yl=4
2. OnpeaenuTb KONMYECTBO pPeLLeHUi i CUCTEMbI B 3aBMCMMOCTM OT NapameTpa:
X +y>—2x+2y=k*-2
| x=1|+|y+1|=2

3. OﬂpeﬂeﬂMTb KOJ1In4eCTBO peLLIeHI/IIZ CUCTEMbI B 3aBNCMMOCTU OT NapamMeTpa:
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X=4/y?+4x-3
| x=2[+|yl=p

4. Tlpn Kaknx 3Ha4YeHUsIX NapameTpa cUCTeEMa UMEET [ABa PasfuyHbIX peLueHus?
Hantun atn pelwieHns.

(x+2a)°+(y—a-2)>=2
{x+| yl=0 '

5. OnpenenuTb KOMMYECTBO PELLEHUIN CUCTEMbI B 3aBMCUMOCTM OT napameTpa:
(x+2a+3)°+(y—4a)’ =2
{y+ | x[=4

6. [Mpu KakMx 3Ha4YeHMsX NapameTpa CUCTEMA YPaBHEHUIN MMEET POBHO 3 PasfmyHbIX
peweHuna? He nmeet peLueHnin?

4x* —y* —8x+2y-13=0
4(x-a)*+y* -8y =0

7. PewwuTb cuctemy ypaBHEeHUN npu Bcex BHAUESHIAX napaveTpa a.
X +y°—a’ =—-4y+2x-5
y?—x? =4-2y+2x

8. OnpenenuTb KONUYECTBO PELLEHNI CUCTEMbI B 33BUCAMOCTY OT napamertpa:
(x+4a-1)°+(y-2a)*=2

2y°
y+lyl

X+
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Application of second-order curves for solving problems with parameter in preparation for the USE in
mathematics

Abstract. To increase the level of mathematical preparation of schoolchildren and university entrants choosing
technical and mathematical specialties of universities in school geometry lessons and in the process of pre-
paring for the passing of the USE in mathematics (profile level), special attention should be given to those
mathematical questions, without profound knowledge of which successful learning in higher educational insti-
tution would be impossible. In this article we give examples of solving problems with parameters. They are
offered as increased difficulty problems when passing the USE. One of the differentiated approach possibilities
of future students’ preparation is demonstrated who will have to learn the analytical geometry course among
other courses. The examined problems show the advantages of graphical solution application with the help of
second-order curves. The content of the article may be interesting to teachers, high school students, who are

9



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

KaHdayposa U. E. [pumeHeHue Kpugbix 8mopo20 MopAOKa rpu peweHuu 3a0a4 ¢

SSN 2304-12
napamempom ripu nodzomoeke K EM3 no mamemamuke // HayuyHo-memoouyec-
Kuli anekmpoHHbIl #ypHan «KoHyenm». — 2017. — CneyuansHoe npusoxeHue K
Ne 6 (utoHb). — 0,3 . 1. — URL: http.//e-koncept.ru/2017/170131.htm.

H3Y4HO-METOANHEeCKIIA
SAEKTPOHHBIN >KYPH3A

preparing to enter higher educational institutions for technical and mathematical specialties.

Key words: general equation of second-order curves, ellipse, circle, hyperbola, parabola, full squares appor-

tionment method, graphical method for solving problems with parameters.

References

1. Kanatnikov, A. N. & Krishhenko, A. P. (1998). Analiticheskaja geometrija, 1zd-vo MGTU im. Baumana,
Moscow, vyp. lll, 387 p. (in Russian).

2.  Efimov, N. V. (1989). Kratkij kurs analiticheskoj geometrii, GIFML, Moscow, 272 p. (in Russian).

3. Iln, V. A. & Poznjak, Je. G. (2005). Analiticheskaja geometrija, Nauka, Moscow, 224 p. (in Russian).

4. Shestakov, S. A. (2014). Matematika, EGJe 2014. Zadacha S5. Zadachi s parametrom, 1zd-vo MCNMO,
Moscow, 240 p. (in Russian).

5. Jashhenko, I. V. & Vysotskij, I. R. (2013). EGJe 2013. Matematika: samoe polnoe izdanie variantov za-
danij, Astrel', Moscow, 110 p. (in Russian).

6. Gornshtejn, P. I., Polonskij, V. B. & Jakir, M. S. (2005). Zadachi s parametrami, lleksa, Moscow, 326 p.
(in Russian).

PekomeHdoeaHoO K nyb6nukauuu:.
Ymémosnbiv B. B., kaHOudamom nedazoauqyeckux Hayk;
lopesbim 1. M., kaHOudamom nedazoaudeckux Hayk,

SSN 2304-120X
e1agHbIM pedakmopom XxypHana «KoHuenm» ‘

a6

|
9ly723041M20173

I'IOCTynvma B pefakuumo 22.04.17 I'Ionwena NONOXKMTE/IbHAA PeLEH3MA 24.04.17 www.e-koncept.ru
Received Received a positive review

MpuHATa K Ny6avKaumum Onyb6avkoBaHa

Accepted for publication 24.04.17 Published 30.06.17

© KoHuenT, Hay4HO-MeTOANYECKUIA 31IeKTPOHHbIN }KypHan, 2017
© Kanpgayposa WU. E., 2017

10


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

