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Buwxuav. 3-28 uroaa 2016 200a.

KBanparubie Tpexusiennl. 04.07.2016
Paszmunka.

1. V ksagparnoro ypasuenus o2 + pr + ¢ = 0 Ko3)hUIUEHTH p U ¢ YBeJTUIIN Ha €AUHAILY. DTy
oTIepalyio MOBTOPUJIN YeThIpe pasa. lIpuBennTe mpuMep TaKOro MCXOTHOTO YPaBHEHNUs, YTO Y KayKJI0T0 U3
[T TOJIYUYE€HHBIX YPABHEHUIT KOPHU ObLINA ObI TEJIbIMU YUCJIAMU.

2. Bcee koaddutimenTs KBaIPATHOrO TpeXduieHa HedeTHbI. JloKaXKuTe, ITO OH He UMeeT Te/IbIX KOPHEIt.

3. JIoOble /1Ba M3 ThICAYM KBaJPATHBIX TPEXYJIEHOB UMEIOT OOIuii KopeHb. BepHo jim 4TO Bce oHu
UMeIOT O0Iuil KOpeHb !

4. JI1oOble JIBa U3 THICAYHN KBaIPATHBIX TPEXUJIEHOB UMEIOT O0Iuil KopeHb. MoxKeT Jin pa3sHOCTh JIIOObIX
JIBYX U3 HUX OKA3aThCS HECTPOT'O 3HAKOMOCTOSHHOM?

Sagaum.
1. Jlanwl 4ncia ay, . . . , aip. VI3BECTHO, UTO Y KazKJI0T0 N3 JECATH KBaIPATHBIX TPEXUICHOB T2 — 412 + s,
2% —asx +as, ..., x° — agT + a1, T* — a10x + a; He GOJIBIIE OJHOrO KOpHHA. JIoKazKuTe, 94TO BCe YuC/a a;

He TTPEeBOCXOAT 4.

2. KBajipaTHblii Tpex4/ieH TaKOB, UTO €CJIM 3aMEHUTH JII000H U3 ero kKo3dduimeHTos Ha 1, To y 1o-
JIVYUBIIIETOCA MHOTOYJIEHa OYIeT XOTd Obl OJIMH KOpeHb. J[oKayKuTe, ITO MCXOMHBI MHOTOYJICH HE BCIOJLY
MIOJIOZKUTEJIEH.

3. Jamer 2008 KBaIpaTHBIX TPEXUIeHOB Buja 2 — ax + by = 0, e ay u by, — uuciaa u3 nabopa ot 1
s0 4016 (Bce 1o pa3dy). Ha BerecTBeHHO# npsiMOii OTMETH/IN KOPHE 9TUX MHOTrO4YIeHOB. Jlokaxkure, 4To
JIBA UX HOX HAXOJATCs Ha paccTogHun Menee 1/250.

4. YuanTenan HamIcasI Ha JI0CKe KBaIPATHDIH TPEXUIeH 12 +px-+q ¢ neasvn Kosbdumnmentamu. Kazxryio
MHHYTY K JOCKE TOJIXOJIUT YICHUK U BBIUUC/IAET KOPHU OJTHOIO M3 HAIIMCAHHBIX Ha JTOCKe TPEXUIeHoB. Ecin
OHU OKA3BIBAIOTCS LIEJIBLIME, OH BBIINCLIBACT HA JIOCKY OJMH U3 TpéxdieHos 2 + ax + b wm 22 + bx + a,
e a u b — TOJIbKO 9TO HaliJleHHble UM KOPHH.

a) IIpu Kakux p U ¢ MepBbIii BHIIUCAHHBIN YIEHHKOM TPEXUJIEH MOXKET COBIACTH C MCXOIHBIM !

6) Yuauresb 3ampeTus UCIOIL30BaTh JIIOOOH TPEXUWIEH I MOJIydYeHns KOpHel GOoJIbIlie OHOTO pa3a.
MozkeT Ji B TaKOM CJiydae MepBblil BHIMTUCAHHBINA YIEHUKOM TPEXUIEH HE COBIIACTH C UCXOIHBIM, & BTOPOl —
COBIIACTD !

B) Moxer Jjin yuuresib mogo0paTh p U ¢ Tak, YTOObI YIEHUK CMOI JIOOUTHCS TOTO, YTOOBI B KAKO¥-TO
MOMEHT Ha Jocke okazaanch 2011 pasjmaHbIX TPEXIIEHOB?

5. Kopun xBagpaTHoro ypasaenns ax’+bx+c = 0 B 2007 pas 60/bIne KOpHel KBaIPATHOTO yPABHEHUS
cx? +dx + a = 0. Jlokazxure, uto b*> = d>.

6. Kpagparnbiii tpexuien f(z) = ax? + br + ¢ uMeeT poBHO OJMH KOpeHb. Kpome Toro, ypaBHeHue
f(2z + 1)+ f(3z + 2) = 0 umeer poBHO onuH Kopenb. Haiinure b/c.

7. Keagiparubiii rpexuien f(x) takos, uto ypasuenue (f(z))° — f(z) = 0 uMeer poBHO TpH BellecTBeH-
HBIX pemienus. Haiiinre opaunaty (T. €. KOOpAMHATY 1O OCH Y) BEPIIHHBI rpaduKa 3TOr0 TPexXdJIeHa.

8. JlmMa 3a/ymMas TpH Uncaa a, b M ¢ 1 0OHAPYZKIII, UTO KBaJIPATHBII TpexwuieH axr? + bx + ¢ mMmeer
JIBa pa3/IMYHBbIX HEHYJIEeBbIX KOpHs: 1 u s. Cala n3MeHus1 3HaueHue oJlHOro u3 KodpduIimeHTos a, b uiu c.
B pesysibrare mosiydnsics TpextdieH, y KOTOPOTO TOXKE JIBa PA3JIMYHBIX KOPHS: 2 u 3s. Yemy MoxkeT OBITD
pasuo s? [lpuBesure Bce BapuaHThI OTBETA U JIOKAYKUTE, ITO JIPYTUX HET.

9. /lan kBaspaTHbIi TpexwieH f(z) = 22 4pr+q, rae p,q > 0, IMEIOMuit 1Ba Pa3INIHbLIX BEIECTBEHHBIX
kopust. Harypasnbuble ancia a u b rakossl, uro f(a) < f(b) < 1,001 f(a). Jokaxure, aro f(b) — f(a) >
4001.

10. B kBajgpaTHBIil TpexX4eH MOJCTABUIN MOCIeI0BATEIbHO 4 ducia U MOJIYyYUIn 3HadeHus: 2, 3, 5,
8. IloroM 5TH 2Ke UKCIa B TOM 2Ke IOPsiJIKE MOJACTABUIN B JPYroil TpexdjeH u noaydmmm 16, 15, 13, x.
Haitnure x.

11. KommbloTep 3arajas KsajapaTHblii Tpexuwien F(x) = az? + bx + ¢, tie a > 0, a Baca moxer
Ha3bIBATH JIBE TOUKH (HEOOS3aTe/IbHO PA3JIMIHBIE), IOCJIE Yer0 KOMILIOTED COODIAeT eMy POU3BEIeHNE
sHadennii F' B aTux Toukax. Kak Bace Bcero 3a Tpu Bompoca orrajgartb F'7



Tpuduyamo emopas Jlemnas Mrozonpedmemmnas Illxora Kuposckot obaacmu
Buwxuav. 3-28 uroaa 2016 200a.

KBanparubie Tpexusiennl. 04.07.2016
Paszmunka.

1. V ksagparnoro ypasuenus o2 + pr + ¢ = 0 Ko3)hUIUEHTH p U ¢ YBeJTUIIN Ha €AUHAILY. DTy
oTIepalyio MOBTOPUJIN YeThIpe pasa. lIpuBennTe mpuMep TaKOro MCXOTHOTO YPaBHEHNUs, YTO Y KayKJI0T0 U3
[T TOJIYUYE€HHBIX YPABHEHUIT KOPHU ObLINA ObI TEJIbIMU YUCJIAMU.

2. Bcee koaddutimenTs KBaIPATHOrO TpeXduieHa HedeTHbI. JloKaXKuTe, ITO OH He UMeeT Te/IbIX KOPHEIt.

3. JIoOble /1Ba M3 ThICAYM KBaJPATHBIX TPEXYJIEHOB UMEIOT OOIuii KopeHb. BepHo jim 4TO Bce oHu
UMeIOT O0Iuil KOpeHb !

4. JI1oOble JIBa U3 THICAYHN KBaIPATHBIX TPEXUJIEHOB UMEIOT O0Iuil KopeHb. MoxKeT Jin pa3sHOCTh JIIOObIX
JIBYX U3 HUX OKA3aThCS HECTPOT'O 3HAKOMOCTOSHHOM?

Sagaum.
1. Jlanwl 4ncia ay, . . . , aip. VI3BECTHO, UTO Y KazKJI0T0 N3 JECATH KBaIPATHBIX TPEXUICHOB T2 — 412 + s,
2% —asx +as, ..., x° — agT + a1, T* — a10x + a; He GOJIBIIE OJHOrO KOpHHA. JIoKazKuTe, 94TO BCe YuC/a a;

He TTPEeBOCXOAT 4.

2. KBajipaTHblii Tpex4/ieH TaKOB, UTO €CJIM 3aMEHUTH JII000H U3 ero kKo3dduimeHTos Ha 1, To y 1o-
JIVYUBIIIETOCA MHOTOYJIEHa OYIeT XOTd Obl OJIMH KOpeHb. J[oKayKuTe, ITO MCXOMHBI MHOTOYJICH HE BCIOJLY
MIOJIOZKUTEJIEH.

3. Jamer 2008 KBaIpaTHBIX TPEXUIeHOB Buja 2 — ax + by = 0, e ay u by, — uuciaa u3 nabopa ot 1
s0 4016 (Bce 1o pa3dy). Ha BerecTBeHHO# npsiMOii OTMETH/IN KOPHE 9TUX MHOTrO4YIeHOB. Jlokaxkure, 4To
JIBA UX HOX HAXOJATCs Ha paccTogHun Menee 1/250.

4. YuanTenan HamIcasI Ha JI0CKe KBaIPATHDIH TPEXUIeH 12 +px-+q ¢ neasvn Kosbdumnmentamu. Kazxryio
MHHYTY K JOCKE TOJIXOJIUT YICHUK U BBIUUC/IAET KOPHU OJTHOIO M3 HAIIMCAHHBIX Ha JTOCKe TPEXUIeHoB. Ecin
OHU OKA3BIBAIOTCS LIEJIBLIME, OH BBIINCLIBACT HA JIOCKY OJMH U3 TpéxdieHos 2 + ax + b wm 22 + bx + a,
e a u b — TOJIbKO 9TO HaliJleHHble UM KOPHH.

a) IIpu Kakux p U ¢ MepBbIii BHIIUCAHHBIN YIEHHKOM TPEXUJIEH MOXKET COBIACTH C MCXOIHBIM !

6) Yuauresb 3ampeTus UCIOIL30BaTh JIIOOOH TPEXUWIEH I MOJIydYeHns KOpHel GOoJIbIlie OHOTO pa3a.
MozkeT Ji B TaKOM CJiydae MepBblil BHIMTUCAHHBINA YIEHUKOM TPEXUIEH HE COBIIACTH C UCXOIHBIM, & BTOPOl —
COBIIACTD !

B) Moxer Jjin yuuresib mogo0paTh p U ¢ Tak, YTOObI YIEHUK CMOI JIOOUTHCS TOTO, YTOOBI B KAKO¥-TO
MOMEHT Ha Jocke okazaanch 2011 pasjmaHbIX TPEXIIEHOB?

5. Kopun xBagpaTHoro ypasaenns ax’+bx+c = 0 B 2007 pas 60/bIne KOpHel KBaIPATHOTO yPABHEHUS
cx? +dx + a = 0. Jlokazxure, uto b*> = d>.

6. Kpagparnbiii tpexuien f(z) = ax? + br + ¢ uMeeT poBHO OJMH KOpeHb. Kpome Toro, ypaBHeHue
f(2z + 1)+ f(3z + 2) = 0 umeer poBHO onuH Kopenb. Haiinure b/c.

7. Keagiparubiii rpexuien f(x) takos, uto ypasuenue (f(z))° — f(z) = 0 uMeer poBHO TpH BellecTBeH-
HBIX pemienus. Haiiinre opaunaty (T. €. KOOpAMHATY 1O OCH Y) BEPIIHHBI rpaduKa 3TOr0 TPexXdJIeHa.

8. JlmMa 3a/ymMas TpH Uncaa a, b M ¢ 1 0OHAPYZKIII, UTO KBaJIPATHBII TpexwuieH axr? + bx + ¢ mMmeer
JIBa pa3/IMYHBbIX HEHYJIEeBbIX KOpHs: 1 u s. Cala n3MeHus1 3HaueHue oJlHOro u3 KodpduIimeHTos a, b uiu c.
B pesysibrare mosiydnsics TpextdieH, y KOTOPOTO TOXKE JIBa PA3JIMYHBIX KOPHS: 2 u 3s. Yemy MoxkeT OBITD
pasuo s? [lpuBesure Bce BapuaHThI OTBETA U JIOKAYKUTE, ITO JIPYTUX HET.

9. /lan kBaspaTHbIi TpexwieH f(z) = 22 4pr+q, rae p,q > 0, IMEIOMuit 1Ba Pa3INIHbLIX BEIECTBEHHBIX
kopust. Harypasnbuble ancia a u b rakossl, uro f(a) < f(b) < 1,001 f(a). Jokaxure, aro f(b) — f(a) >
4001.

10. B kBajgpaTHBIil TpexX4eH MOJCTABUIN MOCIeI0BATEIbHO 4 ducia U MOJIYyYUIn 3HadeHus: 2, 3, 5,
8. IloroM 5TH 2Ke UKCIa B TOM 2Ke IOPsiJIKE MOJACTABUIN B JPYroil TpexdjeH u noaydmmm 16, 15, 13, x.
Haitnure x.

11. KommbloTep 3arajas KsajapaTHblii Tpexuwien F(x) = az? + bx + ¢, tie a > 0, a Baca moxer
Ha3bIBATH JIBE TOUKH (HEOOS3aTe/IbHO PA3JIMIHBIE), IOCJIE Yer0 KOMILIOTED COODIAeT eMy POU3BEIeHNE
sHadennii F' B aTux Toukax. Kak Bace Bcero 3a Tpu Bompoca orrajgartb F'7



