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PACHIOJIOKEHUE KOPHEM KBAJIPATHOT'O TPEXYJIEHA
OTHOCUTEJBHO JAHHBIX YUCEJI

Pemenne MHOTMX 3agad ¢ @apaMeTpamMM CBOJUTCS K HCCIIEJOBAHUIO
KBaJIpaTHOTO TpexwieHa. J[s pelleHuss HEKOTOpPBIX 3a7ad 3TOT0 BHJA JOCTATOYHO
UCCIIEJIOBaHNs JTUCKPUMHUHAHTA U IpUMEHeHue TeopeMbl Buerta. B manHoM paszpene
OyAyT paccCMOTpPEHbI 3aJaud CBA3aHHBIE C HCCIEAOBAHUEM DACIOJIOKEHUSI KOpPHEH
KBaJpPAaTHOTO TPEXWIEHA OTHOCHUTEIBHO 3aJaHHBIX YHCEN, JUIS PELIEHUs KOTOPBIX
OyAyT UCIIOJIB30BAaHBI MATEPHUAIIBI, U3YUYCHHBIC B MPEABIAYIIEM pa3/iere:

HCCJ’ICI{OB&HI/IC I[I/ICKpI/IMI/IHaHTa nu HpI/IMeHeHI/Ie TGOpeMBI BI/IeTa.
(https://math100.ru/prof-eqe 2022 17-2/)

[TpuBenemM GopMyIMPOBKM HEKOTOPBIX YTBEPKICHUNW O PACIOIIOKEHUU KOPHEH
KBaJPAaTHOI'0 TPEXUJICHA.
Teopema 1. Ilycth uncna X, U X, KOPHU KBaJIPaTHOIO TpexuwieHa (IIOJOXKUM

X < Xp)
f(x)=ax*+bx+c,
y KOTOpPOTO
D=b’-4ac>0, a=0,
N J1aHbI AuB - HCKOTOPBIC TOYKH Ha OCH Ox. Tor,ua ABJIIAIOTCA HUCTHUHHBIMU

CIIETYIOIIUE YTBEPKACHUS.
1. O0a kopHsa MeHbIIe yncaa A, T.e. X, <A u X, <A, Torja u TOJBKO TOI[a,

Korzaa
[ a>0, a<o,
XB=—£<A, WIH <XB:—£<A,
2a 2a
£(A)>0 f(A)<0.

2. KopHu nexar mo pasHble CTOpPOHBI OT uucia A, T.e. X, <A<X,, Toraa u
TOJIBKO TOI'/1a, KOTAa
a>0, a<o,
{f(A)<O o {f(A)>O.
[Tpu 3TOM B myHKTE 2 HET HEOOXOAUMOCTH IMPOBEPATH 3HAK AMCKPUMUHAHTA,

TaK Kak OH aBTOMaTHYECKHU OyJeT O0JIbIlle HyIIs.
3. O06a kopHs Gonbie uncna A, T.e. X, > A u X, > A, Torga u TOJIBKO TOTIA,

Kormia
a>0, a<0,
XB=—£>A, 1581051 <XB:—£>A,
2a 2a
f(A)>0 f(A)<O.
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4. OO6a xopHs snexar Mexay Toukamu A u B, Te. A<X <B u A<X,<B,
TOTJa U TOJILKO TOTAa, KOraa

e e

a>o, a<o,
A<&:—JL<B, A<X, =——<B,
2a AN
f (A)>0, f(A)<0,
i f(B)>0 | f(B)<0.

5. KopHu nexar 1mo pasHble cTopoHsl oT otpeska [A;B], T.e. X < A<B<x,,
TOTZA ¥ TOJIBKO TOI'a, KOraa

a>o, a<o,
f(A)<0, WIH f(A)>0,
f(B)<0 f(B)>0.

YTBepxAeHUH, MTOJOOHBIM yTBEPKIECHUAM 1-5 B TeopeMe 1, MOKHO COCTaBUTh
J0CTaTOYHO MHOro0. CHTyallud B 3aJa4ax MOTYT BO3HUKHYTh CaMmble pa3HOOOpa3HbIE:
IPOMEXYTKA MOTLYT OBITh 3aMKHYTBIMH MM OTKPBITBIMH (C OJHOTO WM C JBYX
KOHIIOB),  KOJMYECTBO  4YMCEJ, OTHOCHUTEIBHO  KOTOPBIX  PaccCMaTpUBAETCS
pacnojoXeHue KOpHEH, MOXKeT ObITh TpU WM yeThipe U T.1. [loaTromy Oyzaer ropasno
Jy4llle, eCiM K KaXJ10M KOHKPETHOM 3ajaue OyJIeT cejlaH pUCYHOK M OyAyT 3alucaHbl
BCE€ HY)KHBIE YCJIOBUS, T.K. IPU HAJTUYUU TAKOTO MHOI000pa3us BOZMOXKHBIX CUTYaIHii
HaJ0 pAacCUMTHIBATH HA I[OHMMAaHUE, KOTOPOE IIOABUTCA B  pe3yJbTare
CaMOCTOSITENIbHOTO peIeHHsI 00JIBIIOr0 KOJIMYECTBA 3a/au.

[Ipumep 1. Ilpy Kakux 3HAYEHUAX MAPAMETPA & YUCIO 2 HAXOIUTCSI MEKIY
KOPHAMH KBaJPAaTHOTO yPaBHEHHS X + (4a + 5) X+3-2a=07?

Pemenune. Bocnonszyemcs TteopemMor 1 O pacrionokeHHMM KOpPHEW
KBaJpPAaTHOTO TpeXwieHa (KOpPHU JIekKaT MO Pa3Hble CTOPOHBI OT yMciia A, MyHKT 2).
Jist  ynoBineTBOopeHusi TpeOOBaHUSM  3aJaud  JOCTATOYHO BBIMOJIHEHUS OJHOIO
YCIIOBUS:

f (2)=22 +(4a+5)-2+3-2a<0
Pemaﬂ KOTOpOC, HOquHM, YTO YUCIIO 2 HAaXOIUTCA Me}KI[y KOprIMI/I KBa}lpaTHOFO

YpaBHEHHUS IIpU A < e

[Mpumep 2. Ilpm KkakuMxX 3HAUEHHUSAX TIapaMeTpa & Bce KOPHH YypaBHEHUS
(2-a)x*-3ax+2a=0 Goxbue %?

Pemenune. Eciu a=2, To monyyaem nuHelHOEe ypaBHeHHe —6X+4=0,
KOpPEHb KOTOPOTO paBeH %, a 3To OoJble > NOo3TOMY a=2 YJIOBJIETBOPSET

YCJIOBHIO 3aJ1a4H.
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Bocmnonp3yemcst Teopemoit 1 0 pacmonokeHnn KOpHEW KBaJpaTHOTO TPeXuieHa
(kopuu Oombiie yucina A, myHKT 3). Jlas ymoBieTBOpeHHs TpeOOBaHUSM 3a7auu
J0CTATOYHO BBITIONTHEHUS CJICAYIONMINX YCIOBUA:

2—a>0, 2—a<0,
D >0, D >0,
1 f 1 >0, GR1051 f(1J<O,
2 2
1
Xz > E, k Xg > E
BTa COBOKYIIHOCTb CUCTCM PABHOCHUJIbHA OIIHOﬁ CUCTEMC:
D>0,
(2—-a)-f (1j>0,
2
X, >x
B 2 )
I[JBI HaAIICT0 KOHKPCTHOI'O IIPUMCpA ITOCICAHAA CUCTCMA IIPUMCT BHU:
17a? -16a >0,
(2-a)-2%250,
4
3a S 1
2(2-a) 2

o 16
Pemenne nocnegnen cucTteMsl: a e E;Z . loGaBuB K 3TOMY pelieHuo a =2,

. 16
HalJEHHOE B CAMOM Hayajle, OKOHYATEJIbHO MOJIyYHM: a € {E;Z :

3amaun sl CaMOCTOATENIbHOTO PEIICHUs] Pa30UThl HA IBa YPOBHS CIOXKHOCTH A
u B. Vposenr A mnpeacraBisieT coOoi IMpocTedlue 3aaud C mHapamMeTpaMyd Ha
PaCIIONIOKEHUE KOPHEW KBAAPATHOTO TPEXWICHA OTHOCHUTENIBHO 3aJlaHHBIX YUCEI.
Ypoens B mo crnoxHoctn MakcuManbHO TpuOamxkeH k 18 3amanusm EI'D mo
poQHIbHON MaTeMaTHKe.

YpoBenb A

1A. HalinuTe Bce 3HaAUeHUs MapameTrpa a, MpU KaxJIOM U3 KOTOPBIX YpaBHEHUE
(a—4)x*—3ax+a—2=0 HMeeT aBa KOPHS Pa3HBIX 3HAKOB.

Pemenue


https://math100.ru/
https://math100.ru/ege_profil_17_3-1a/
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2A. Halimure Bce 3HAYEHMs IapaMeTpa @, Ipy KaXKIOM K3 KOTOPBHIX ypaBHEHUE
(a—2)x*—4ax+a—1=0 mMeeT JBa KOPHS Pa3HBIX 3HAKOB.

Pemenune

3A. Haiimure Bce 3HaYEHMS MapaMeTpa @, IPH KaXIOM M3 KOTOPHIX YPaBHEHHE
(a2 2 9) — (2a2 +5a— 9) X+a+3=0 HMeeT ABa KOPHS Pa3sHbIX 3HAKOB.

Pemenue

4A. Haligute Bce 3HAU€HMs MapameTpa a, MpU KaXJIOM M3 KOTOPBIX YpaBHEHHE
(25 ~-a’ ) x> — (4a2 —a- 7) X+a—5=0 MMeeT ABa KOPHA Pa3HbIX 3HAKOB.

Pemienue

SA. Haiigute Bce 3HaueHMs mapameTpa a, MpU KaXKIOM U3 KOTOPBIX YpaBHEHHUE
2x* +ax+4—a=0 wuMeeT ABa Pa3IMYHBLIX KOPHS, OJUH M3 KOTOPBLIX OoJjblIe 3, a

IPYrof MEHbIIE 3.
Peuienue

6A. Haiigute Bce 3HaueHMs mapameTpa @, IPHU KaKIOM U3 KOTOPBIX YpaBHEHHE
(a2 +a+ 1) x> +(2a-3)x+a—5=0 uMeeT JBa PA3THMUHBIX KOPHS, OTUH U3 KOTOPBIX

6onpuie 1, a npyroit menbuie 1.
Pemienue

7A. Haiinure Bce 3Hau€HHUs MapameTpa a, MpU KaKIOM U3 KOTOPBIX YpaBHEHHUE
x> —6ax+2—-2a+9a°=0 wWMeeT [Ba Pa3IMYHBLIX KOPHS, KaXIbIi M3 KOTOPBIX

ooubiie 3.

Pemenune

8A. Haiinure Bce 3HaueHHs mapaMeTpa a, MpHU KaKJIOM M3 KOTOPBIX YpaBHEHUE
ax’—2(2a—-1)x+2-3a=0 wnMeeT 1BAa PA3TUYHBIX KOPHS, KaXJIblil M3 KOTOPBIX

oousble 1.

Pemienue

9A. HaiinuTe Bce 3HaYeHMs MapaMeTpa a, MPU KaXKIOM M3 KOTOPBIX YPaBHEHHUE
x*+4ax+1-2a+4a®=0 wuMeeT OBa Pa3IMUYHBIX KOPHS, KaXIbli M3 KOTOPBIX

MmeHbIne —1.
Pemenune

10A. Haiinure Bce 3HaueHUs mapameTpa a, MPU KaxJI0M U3 KOTOPHIX YpaBHEHUE
ax’ — (2a +l) X—14+3a=0 wuMeeT ABa PA3IUYHBIX KOPHS, KAXKIBIM U3 KOTOPBIX

MeHbIre 1.

Pemenue


https://math100.ru/
https://math100.ru/ege_profil_17_3-2a/
https://math100.ru/ege_profil_17_3-3a/
https://math100.ru/ege_profil_17_3-4a/
https://math100.ru/ege_profil_17_3-5a/
https://math100.ru/ege_profil_17_3-6a/
https://math100.ru/ege_profil_17_3-7a/
https://math100.ru/ege_profil_17_3-8a/
https://math100.ru/ege_profil_17_3-9a/
https://math100.ru/ege_profil_17_3-10a/
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11A. Haiinure Bce 3HaYeHUs napameTpa a, MpU KaxJA0M U3 KOTOPBIX YpaBHEHUE
x> —ax+2=0 HMeeT JBa Pa3IMYHbIX KOPHs, IPUHAICKAIIAX HHTEPBAITY (0;3) :

Pemenue

12A. Haiigute Bce 3HaueHHsA MapaMmerpa a, MpU KaKIOM U3 KOTOPBIX KOPHU
ypaHenust (a—1)x*—(a+1)x+a=0 npuHamiexar uarepsany (0;3).
Pemienne

13A. Haiinute Bce 3HaueHMs mapameTpa @, HPHU KakJIOM M3 KOTOPBIX KOPHH
ypaBHeHMst X° —2ax+a’—a=0 npuHaIeKar oTpesky [—2;6].
Pemienue

14A. Haiinure Bce 3HAYeHHs MapaMerpa @, NpH KaXIOM M3 KOTOPBIX KOpPHU
ypaBHeHHsT X° —2ax+a’—2=0 npuHajIexRar orpesky [2;5].
Pemienue

15A. Haiinure Bce 3HaueHHs MapaMerpa @, NpH KaXIOM U3 KOTOPBIX KOpPHU
ypaBHeHMs aXx’ +(4-2a)x+1=0 no Momymo MeHbme 1.

Pemenune

16A. HaiinuTe Bce 3HAayeHHs mapaMeTpa @, IPH KaXIOM M3 KOTOPBIX KOPHH
ypaBHeHHs aX’ —(a-+1)x+2=0 1o Momymo MeHbIe 1.

Pemenune

17A. Haiinure Bce 3HaYEHMS TapaMeTpa a, MPU KaKJIOM M3 KOTOPBIX YpaBHEHHUE
(a+6)x*+2(a—6)x—2a+6=0 wnMeeT 1ABa PA3TUIHBIX KOPHSI, MOIYJIb KaKI0TO M3

KOTOPBIX MEHBLIE 2.
Pemenue

18A. Haiigure BCce 3HaYEHUs IMapaMeTpa a, IpY KaKIOM M3 KOTOPHIX ypaBHEHUE
2(a+5)x*+2(a—7)x—a+4=0 wuMeeT 1Ba PA3THYHEIX KOPHS, MOJYJIb Ka)XI0T0 U3

KOTOpBbIX MeHbIIIe 1.
Pemienue

19A. Haiinure Bce 3HaYeHMs mapamerpa a, MpU KaKAOM W3 KOTOPBIX KOPHHU
ypaBHeHHs X —5X+4=0 nexar Ha OTpe3Ke [a; 3a+ 2] ‘

Pemienne

20A. Haiigute Bce 3HaueHuUs MapaMeTrpa a, NpH KaXIOM M3 KOTOPBIX KOpPHU
ypaBHeHus X + (a2 —1)X —a’=0 nexar Ha nnrepsaie (-3a;a).

Pemmenne


https://math100.ru/
https://math100.ru/ege_profil_17_3-11a/
https://math100.ru/ege_profil_17_3-12a/
https://math100.ru/ege_profil_17_3-13a/
https://math100.ru/ege_profil_17_3-14a/
https://math100.ru/ege_profil_17_3-15a/
https://math100.ru/ege_profil_17_3-16a/
https://math100.ru/ege_profil_17_3-17a/
https://math100.ru/ege_profil_17_3-18a/
https://math100.ru/ege_profil_17_3-19a/
https://math100.ru/ege_profil_17_3-20a/
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OTBETbI

1A. (2;4). 2A.(L2). 3A. (—0;—3)U(-3;3). 4A. (-55)u(5;). BA. (—oo;—11).

6A. (—2-\11;-2+11). 7A. (13100} 8A. @. 9A. (Lw). 10A. {#;o]. 11A.

7
{0}U[45). 16A. |3+2V2;%). 17A. (-10)U(2:27). 18A. (01)U(3;28). 19A.

[%;1}. 20A. (13).

(zﬁ;l—;) 12A. [E;Bf*ﬂu{l}. 13A. [0;4] 14A. [2+42,5-2 ] 15A.

Yposens B

1B. HaiizuTe Bce 3HAYeHUs MapaMeTpa a, IPH KaKIOM U3 KOTOPBIX ypaBHEHUE
x*—(2a—5)x+a—-7=0 wuMeeT aBa KOPHS PasHBIX 3HAKOB, MOJIYJb KaXJOro M3
KOTOPBIX MEHBLIE 3.

Pemenune

2B. Haiigute Bce 3Ha4Y€HUs mapamerpa @, NpU KaXXIO0M U3 KOTOPBIX YpaBHEHUE
— (3a — 7) X+a—4=0 wumeer IBa KOPHSA pa3HbIX 3HAKOB, MOAYJb KaXIOr0 W3
KOTOPBIX MEHBLIE 2.

Pemmenue

3B. Haiinure Bce 3HaueHuUs mapameTpa a, IpU KaKIOM M3 KOTOPBIX YpaBHEHHE
(2a-1)x*—(a—3)x+a+5=0 wuMeeT ABa KOPHS PA3HBIX 3HAKOB, MOY/Ib KaXJOT0
13 KOTOPBIX OoJbuie 1.

Pemmenune

4B. Haiinure Bce 3Hau€HHUs MapameTpa a, MpU KaXIOM U3 KOTOPHIX ypaBHEHHE
(a+1)x* —(2a+1)x+2a—5=0 wumeeT JBa KOPHS Pa3HBIX 3HAKOB, MOZLYJIb KaXJOI0
U3 KOTOPBIX OOJbIIIE 4.

Pemmienne

5B. HaiinuTe Bce 3HaueHus mapaMmeTpa a, MpU KaKIO0M U3 KOTOPBIX YpaBHEHUE
(a+4)x* +4(a+1)x+2a+2=0 wumeer XOTs ObI OIMH KOPEHb, GOMBIINI —2.

Pemenune

6B. Haiimute Bce 3HaueHUs mapaMerpa a, IpU KaKIOM U3 KOTOPBHIX YpaBHEHUE
(a—4)x*-6(a—2)x+7a—10=0 umeeT XOTs ObI OJMH KOPECHb, MEHBIIIHIT 3.

Pemenue


https://math100.ru/
https://math100.ru/ege_profil_17_3-1/
https://math100.ru/ege_profil_17_3-2/
https://math100.ru/ege_profil_17_3-3/
https://math100.ru/ege_profil_17_3-4/
https://math100.ru/ege_profil_17_3-5/
https://math100.ru/ege_profil_17_3-6/
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7/B. Haiinute Bce 3HaYeHUs mapaMerpa a, Ipu KaKIOM U3 KOTOPBIX YpaBHEHHE

x> —ax+2=0 MMEET E€IWHCTBEHHBIM KOPEHb, YAOBICTBOPSIOIIMMN YCIOBHIO
1<x<3.
Peuienne

8B. Haiinure Bce 3HaueHUs mapameTpa a, NPy KaKIOM U3 KOTOPBIX YpaBHEHHE
(a—-1) x? — (a+1)x+a=0 UMEET EIMHCTBCHHBI KOPEHb, YIOBICTBOPSIOIINI

ycinoBuio 0< X<3.
Penienue

9B. Haiinute Bce 3HaueHHUs MapameTpa &, MpH KaxJAOM U3 KOTOPBIX KOPHHU
ypaBHeHHs X’ +X+a=0 Goblie a.

Pemienue

10B. Haiinute Bce 3HaueHUs MapameTpa a8, MPH KaKIOM U3 KOTOPBIX KOPHHU
ypaBHEHHS X° +2X+a=0 O6ojblue a.

Pemenune

11B. HaiiquTe Bce 3HayeHUs NapameTpa a, NpU KaKIOM M3 KOTOPBIX OAMH W3
KOpHEN ypaBHEHUS (a2 —1) x*+(6a—-1)x—a*=0 OGomble a, a APYro¥ MEHKIIE q.
Pemienne

12B. HaiinuTe Bce 3HAYCHUS IApaMeTpa @, IPU KaXKIOM M3 KOTOPHIX OIMH M3
KopHeii ypaBHenus (a+1)x”+(a—2)x—a’=0 Goublue a, a APyroii MeHbIIE a.
Peuienne

13B. Haiinqute Bce 3HaueHUs mapameTpa a, MpU KaKIOM M3 KOTOPBIX OAWH W3
KopHeil ypaBHeHus (a—2)x’—2(a+3)x+4a=0 Oonpme 3, a Apyroii MeHbIIE 2.

Pemenune

14B. Hailiqute Bce 3HauyeHUs NapameTpa a, NpU KaKIOM M3 KOTOPBIX OAMH W3
kopHeil ypaBHemus (a+1)x’—(2a+1)x+a—2=0  TONOXMTENEH, a JpPYroi

MEHBIIIE, YeM —3.

Pemienne

15B. Haiigute Bce 3HaueHuUs napameTpa a, Ipu KaKIAOM U3 KOTOPBIX KOPHU X, U

X, ypaBHCHHS (Ba+2)x* +(a-1)x+4a+3=0 YIOBJIETBOPSIOT  YCJIOBHUIO
X <-1<x, <1.
Penienue

16B. Haiigute Bce 3HaueHus napamerpa a, Ipu KaKAOM M3 KOTOPBIX KOPHU X, U

X, ypaBHeHus ~X°— 2(a+1)x+9a-5=0 ymosuerBopstoT ycuoBwsiM X <-1 u
2<X,<4.

Pemienue


https://math100.ru/
https://math100.ru/ege_profil_17_3-7/
https://math100.ru/ege_profil_17_3-8/
https://math100.ru/ege_profil_17_3-9/
https://math100.ru/ege_profil_17_3-10/
https://math100.ru/ege_profil_17_3-11/
https://math100.ru/ege_profil_17_3-12/
https://math100.ru/ege_profil_17_3-13/
https://math100.ru/ege_profil_17_3-14/
https://math100.ru/ege_profil_17_3-15/
https://math100.ru/ege_profil_17_3-16/
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17B. Halinute Bce 3HaueHUs NapameTpa @, NpHU KaXIOM U3 KOTOPBIX OJUH M3
KOpHEN ypaBHeHUs a’x’+axXx—2=0 1o MoayIo Ooublie 1, a BTOPOM 10 MOAYIIO
MeHbIIe 1.

Pemenue

18B. HaiimuTe Bce 3HaueHUs mapaMeTpa a8, MpH KaXIOM W3 KOTOPBIX OJIUH W3
KOPHEN ypaBHEHUS X° — (Za + 1) X+a’+a—-2=0 HaxomauTcs Mexay uuciaamu 1 u 3,

a BTOpOU Mexay unciiamu 4 u 6.

Peuienue

19B. Haiinute Bce 3HaueHuUs napaMmerpa a, IpHU KaXIOM U3 KOTOPbIX KOPHHU X, U
X, ypaBuenms X’ —2log,(a+1)-x+log,(a—4)=0  yIOBIETBOPAIOT YCIOBHSIM
X <0mnmx,>1.

Pemienne

20B. HaiinuTe Bce 3Ha4eHUs MapaMeTpa a, IpH Ka)XI0M U3 KOTOPBIX KOPHU X, U
2

X, YpaBHEHHS _XZ o\ % log,, (a—2)-x+ log,, (a—3)=0 yHOBICTBOPSIOT YCIOBHSM
X, <0mux,>2.

Pemienue

21B. HaiinuTe Bce 3HaUEHUS MapameTpa a, IpU KaXJAOM M3 KOTOPHIX ypaBHEHHE
2x° + (a — 4) X+a+2=0 wumeer pa3nuyHble KOPHH, YOBIECTBOPSIOIINE HEPABEHCTBY
|x-1|>2.

Pemmenune

22B. HaiinuTe Bce 3HaYeHUS MapameTpa a, IpU KaXJA0M U3 KOTOPHIX ypaBHEHHE
X*-2Xx+a-4=0 nMeeT pasTHYHBIE KOPHH, YIOBIETBODSIONINE HEPABEHCTBY
|x-1|<2.

Pemenune

OTBETbI

1B. (?%) 2B. (2;%). 3B. (—%;%). 4B. (—1;—%). 5B. (—o0;—1]U[ 2;0).
6B. (—0;—2]U[L).  7B. {2\/5}{3;1—31). 8B. (o;%}u{?’”ﬁ} 9B.

3

(—0;—2). 10B. (-o;—3). 11B. (—1;0)%%;1). 12B. (—0;—-1)U(0;1). 13B.


https://math100.ru/
https://math100.ru/ege_profil_17_3-17/
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