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KBaapaTHblii TpEXdJjieH

1. («@usmex», 2017, 9-11) Korna x kBajgparnoMy Tpéxuieny f(z) npubasumu 322, ero HauMeHbIee
3HaYeHNe YBEJUUMIOCh Ha 9, a KOIVIa U3 Hero BRI X2, ero HauMeHbIIee 3HaYeHHe YMEeHBIINIOCh
na 9. A Kak u3MeHHTCS HaMMeHbIee 3Hadenue f(r), ecm K HeMy npuGaBuTh 27

% ©H BOLUhUIRY

2. («Qusmex», 2017, 9-11) UsBectHO, 9TO JIJIst TPEX TOCJIEIOBATE/ILHBIX HATYPAJIbHBIX 3HAYCHUI
apryMmeHTa KBajiparudnas Gy f(z) npuanmaer 3uaderust 13, 13 u 35 coorBercrsenno. Haiiure
HaMMeHbIIIee BO3MOXKHOe 3HaueHue f(z).

3. (Bcepocc., 2017, 1113, 10) Ha koopauHaTHOil 110CKOCTH nU300pazkeHbl rpaduku byHKIUi y =
=22+ br+cuy= 2%+ cr+ b Haitaure snauenus b u c. B orseTe 3anmimmre ypaBHEHIS KazK oM
3 QyHKITHI.

4. (Bcepoce., 2017, 1113, 11) CymiecTByOT JIn TaK#e TPH A CTBUTEIBHBIX YUCJIA, YTO €CJIU UX MTOCTa-
BUTH B OJIHOM TIOPsAJIKE B Ka9eCcTBe KOI(PDUIMEHTOB KBAIPATHOIO TPEXUICHA, TO OH Oy/JIeT UMETD JIBa,
PA3JIMYHBIX TIOJIOKUTEILHBIX KOPHS, & €CJIM B JIDYTOM IOPsJIKE, TO JIBa PA3IMIHBIX OTPUIATEIHHBIX
KopHsi?

5. (Bcepoce., 2015, M3, 9) Tlpo koapduiuents! a, b, ¢ u d 1ByX KBaIpaTHLIX TPéXdIeHoB 22+ bx +c
u 22 + ax + d ussectHo, uto 0 < a < b < ¢ < d. MoryT /i 9TH TPEXUIeHbl UMETh OOIIU KOpeHb?

6. (Bcepocc., 2017, MD, 10) Ha nucre Gymaru mocTponsu napabosy — rpa-
buk byaxmmn y = ar? +br +cupua >0,b>0wuc <0, — a ocu KOOPATHAT
crépyin. Kak onn morym pacnoniararbesi? (Msobpasume a0bot npumep, coom-
6EMCMEYIOWUT YKAZAHHBLM ZHAKAM KOIPHUUUEHMOE, HE USMEHAA NONOHCEHUA
camoti napaboabt.)
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7. (Bcepocc., 2014, M3, 10) Kopuu ksaiparnoro tpéxwiena f(r) = x? + ar + b pasubl m;
U My, a KOpHU KBajpaTHoro tpéxuiena ¢(z) = xz? + pr + ¢ pasubl k; u ky. Jlokaxkure, uTO

(k1) + f(k2) + g(mq) + g(mg) > 0.

8. (Bcepoce., 2016, M5, 10) anbsl Tpu KBajpaTHBIX TpéxuaeHa: r2 + bix + ci, 12 + byx + ¢y
uz?+ @x + % W3BecTHO, 4TO X CyMMa UMeeT KOpHHU (BO3MOXKHO, JiBa CoBIaaonux ). Jloka-
JKUTE, 9TO XOTsI Obl Y JBYX M3 9TUX TPEXUICHOB TaKyKe €CTh KOPHU (BO3MOXKHO, JBa COBIIAIAOIINX ).

9. (Bcepocc., 2014, M5, 11) s kBagpaTHOro TpexdyieHa f(x) n HEKOTOPBIX JeHCTBUTEIbHBIX TUCET
[, t m v Bemosinens! pasenctsa: f(l) =t +wv, f(t) =1+v, f(v) =1+ t. Jokaxkure, 9T0 Cpe/iu InCeET
[, t u v ecTh paBHBIE.

10. (Bcepoce., 2016, P53, 9.1, 10.1) Jausl kBagparubie Tpéxanenst fi(x), fa(x), ..., fioo(x) ¢ onu-
HAKOBBIMHU KO3(DDUIMEHTaMU IIPU X2, OJIMHAKOBLIME K03 hUIIeHTaMy IIPH T, HO Pa3JINIHLIMU CBO-
OOJIHBIMU WJICHAME; y KAXKJIO'O U3 HUX €CTh 10 JiBa KOPHsl. Y KaxKJ0ro Tpéxwiena f;(x) Buibpasu
OJIMH KOPEHb ¥ 0D03HAYWIN ero depes3 r;. Kakue 3HaUeHUsT MOXKET IPUHUMATEL CyMMa,

fo(z1) + fa(x2) + ... + froo(Te9) + f1(Z100) 7

11. (Bcepoce., 2000, 03, 9.1) Muma pemun ypasaenue x° + az + b = 0 u coobun JTume nabop us
YeTBIPEX YUCes — JBa KOPHs U JBa Ko3bduUIuenTa 3Toro ypapaenus (HO He CKas3aJl, KaKiue HMEHHO U3
HUX KOPHH, a Kakue — Kodddurmentsl). Cymoxker jmu Inma y3HaTh, Kakoe ypasHenue perai Muima,
ecJIM BCe YncjIa Habopa OKA3a/IUCh PA3IMYHLIMU?

12. (Bcepoce., 1996, 03, 9.1) Haiiure Bee napbl KBajpaTHbIX TpéxuaeHos x2 + ax + b, 22 + cx +d
Takue, 9TO @ U b — KOPHU BTOPOTO TPEXUJIeHa, ¢ U d — KOPHU IIEPBOTO.
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13. (Bcepoce., 1998, O3, 9.1) Kopau aBYX NPUBEIEHHBIX KBAIPATHBIX TPEXUJIEHOB — OTPUIATE b
HbIE IIeJIble JUCJIa, TPUYIeM OJUH M3 TUX KOpHeil — obmumit. MoryT jin 3HadeHus 9TUX TPEXTIICHOB
B HEKOTOPOIT MOJIOXKUTEILHOII 11eJ10#1 ToUuKe paBHAThCA 19 u 987

14. (Bcepoce., 1993, 05, 9.1) Jlokaxure, 9T0 Jist TOOBIX JeHCTBUTEIBHBIX YUCET @ U b CIIPABEJTMBO
HEPABEHCTBO
a’>+ab+b*>3(a+b-1).

15. (Bcepocc., 2002, O3, 9.2) IlpuBenéHHbI KBaJApPATHBII TPEXWIEH ¢ MeJbIMU KO3bhUImenTamm
B TPEX I0CJIe0BATE/IbHBIX IEbIX TOYKAX INPUHUMAET IIPOCThble 3HadYeHus. JlokaKuTe, 9T0 OH IIPU-
HUMAaET IIPOCTOe 3HaUeHNe 110 KpaliHell Mepe eIleé B OHOI IeJIoi TOYKe.

16. (Bcepocc., 2001, 03, 9.2) llerss u Kosist urpaior B CJI€/IyOILYIO UTPY: OHU TI0 OU€PEIH U3MEHSIOT
onuH U3 Kod3hduImenTos a mwim b kBagparHoro Tpéxdiena r2 + ax + b: Ilera ma 1, Kona — ma 1
nin Ha 3. Kojist BEIMrphIBaeT, ecjIu moc/ie Xo/1a OJTHOTO U3 UTPOKOB IOy IaeTCsT TPEXTIIEH, MMEIOTITI
niestbie Kopuu. Bepro jn, aro KoJist MoxKeT BbIUTrpaTh MpH JIIOOBIX HAYaIbHBIX TEJIBIX Kodd durmeHTax
a n b Hesapucumo ot urpsl [letu?

17. (Bcepocc., 2009, P9, 10.1) Ksaaparubiii Tpéxwaien f(z) takos, uto muorouren (f(z))® — f(z)
MMeeT POBHO TPH BEIIECTBEHHBIX KOpHsA. Haliure opaunary Bepiintsl rpaduka 5T0ro TpéxdseHa.



18. (Bcepoce., 2015, P53, 10.7) Kosddunumenrsl a, b, ¢ KBaJpaTHOro TpEXUIeHA
f(z) =az® + bz +c

— HaTypaJibHbIe unc/a, cymma koropbix pasua 2000. ITama moxker uamenuts j1000it K03 duiment
na 1, zamatus 1 py6ub. /lokaxkure, 9TO OH MOXKET IMOJIYYUTb KBAJIPATHBLIA TPEXUJICH, MMEIONTN
XOTs OBbI OJIMH TIeJIbII KOpeHb, 3a1aTuB He boJiee 1050 pyoJieii.

19. (Bcepoce., 2009, P3, 11.1) Ksagparubiii Tpéxunen f(z) taxos, aro muorowien (f(x))® — f(x)
UMeeT POBHO TPHU BEIECTBEHHBIX KOpHsi. Haiijure opauHaTy BepiiuHbl rpaduka 3TOro TpEXUIeHa.

20. (Bcepocc., 2015, P, 11.5) Ksajaparusiii Tpéxunen f(x) umeer jaBa pasjndnbix Kopasa. Okasza-
JIOCh, YITO JIJIs JIIOOBIX Yncesl a U b BEpHO HEPaBeHCTBO

f(a®+b*) > f(2ab).
Jlokazkutre, 9T0 XOTs Obl OJIMH U3 KOPHEH 9TOro TPEXUIeHa — OTPHUIATEIbHBIH.

21. (Bcepoce., 2013, P53, 11.2) P(x) u Q(x) — npuBeéHHbIE KBaJIPATHBIE TPEXUICHBI, HMEIOIIHE 110
JIBa PasJMIHbIX KOpHA. OKa3aa0ch, 9T0 CyMMa JBYX YUCEJI, HOJIy9IaeMbIX IIPU MOJCTAHOBKE KOPHEH
rpéxunena P(r) B rpéxwien ((x), paBHa CyMMe JIBYX YHCeJI, TIOJYIAEMBIX TP MOJCTAHOBKE KOPHEH
Tpéxanena ((x) B tpéxaien P(x). Jlokaxkure, 9T0 TUCKPUMAHAHTHI TPEXIIeHOB P(2) n () paBHBL

22. (Bcepocc., 2010, P39, 11.7) Uenbie uncia a, b, ¢ TaKOBBI, 9TO 3HAYEHHs KBAIPATHBIX TPEXTICHOB
b’ +ca+au cx’+ax+bnpn x = 1234 conaarot. MoyKeT JIi IepBbIi TPEXHIIeH Ipn & = 1 IpUHIMATD
snavuenne 20097

23. (Bcepocc., 2008, 03, 11.1) Haubl nBa KBaJpaTHbIX TPEXUWIEHA, UMEIONMX KOpHH. V3BECTHO,
YTO €CJIM B HUX HOMEHATH MecTaMi KO3 DHUIMEeHTE! Ipu 2, To HOoJIydaTcsd TPEXUJIEHb], He NMEIOIe
KopHeil. JlokaxkuTe, 9TO €C/lM B MCXOIHBIX TPEXUIEHAX MOMEHSTH MecTaMu KOd(MDUIIMEHTHI IIPH T,
TO TIOJIyYaTCd TPEXUJICHBI, UMEIOIe KOPHU.

24. (Bcepoce., 2007, 039, 11.2) Ksaaparubie Tpéxuiennl f(x) u g(z) TakoBbI, 94TO

f'(@)g () = |f ()] + [g(x)]

pu Beex JieficTBUTeIbHBIX 2. JlokaxkuTe, uro npoussejenue f(x)g(x) paBHO KBAJAPaTy HEKOTOPOIO
TPEXUIICHA.

25. [Eul — 2017.F.2| T'pacduk y = = + by/z + ¢, rue ¢ > 0, umeer ¢ ocbio opauHaT ooy Touky C,
a och abcruce mepecekaeT B Toukax X; u Xo. Oboznaunm depe3 O Havayio Koopaunat. Jlokaxkure,

ayro LCX,0 + LC X,0 = 90°.

26. (Bcepocc., 1998, ¢unan, 9.1) Vrom, obpasoBanHblil gydamu y = x u y = 2z upu = > 0,
BBICEKaeT Ha Hapabosie y = o2 + px + ¢ JBe Jiyri. DTH JIyTH CIPOEKTHpoBaHbl Ha och 0z. Jokazkure,
YTO TPOEKIHs JIeBO# JIyru Ha 1 KOopode IMPOEKIINK ITPaBOi.

27. (Bcepocce., 2015, dunan, 9.1) HYucna a u b TaKOBBI, 9TO KaK/IbIil U3 IBYX KBaJIPATHBIX TPEXTLICHOB
2%+ ax + b u 22 4 bx + a IMeeT O 1B PA3IMIHBIX KOPHS, & IIPON3BEICHIE STUX TPEXUICHOB IMEeT
POBHO TpHU pas3IuIHbIX KOopHs. HaiiiuTe Bce BOBMOXKHbBIE 3HAUEHNS CYMMbI 9TUX TPEX KOPHEI.



28. (Bcepocc., 2000, ¢gunan, 9.1) Paznuanbie uucia a, b u ¢ TaKOBBI, 9T0 ypasHenus 2 +ax +1 =0
u 22 + bxr + ¢ = 0 umeror obmuil IeHCTBUTEILHLIN KOpeHb. Kpome Toro, obmmmit JeificTBITe ILHBI
KOpeHb uMeroT ypasnenns 22 + 2 +a = 0 u 22 + cx + b = 0. Haitzure cymmy a + b + c.

29. (Bcepoce., 1997, gunan, 9.5) CymecTByIoT i Takue JieficTBUTEIbHbIE YUCIA b U ¢, 9TO KayKJi0e
u3 ypasuenuit 2 + bz + ¢ =0 u 22% + (b+ 1)z + ¢ + 1 = 0 umeer 110 JBa 1eJILIX KOpH?

30. (Bcepocc., 2017, ¢unaa, 9.6) Bepro sn, 9o mjist JTHOOBIX TPEX PA3IUIHBIX HATYPABHBIX THUCET
a, b u c HAWIETCA KBaIPATHBIN TPEXUJIEH C NEJIbIMI KOIMDDUIMEHTAMIA U TIOJIOKUTETHHBIM CTaPIITIM
K03 DUIHEHTOM, IPUHIMAIONINI B HEKOTOPBIX IEJIBIX TOUYKaX 3Hadenud a®, b3 u ¢37?

31. (Bcepoce., 2017, unan, 10.1) Ha KoopAHHATHOM TIOCKOCTH HAPUCOBAHBI IPAGUKHI JIBYX TPUBeE-
JIEHHBIX KBa/IPATHBIX TPEXUJIEHOB U JIBE HelapaJule/bHble npaMble {1 u (5. VI3BecTHO, 9TO OTpE3KH,
BbIceKaeMble rpacdukaMu Ha {1, PaBHbI, U OTPE3KHU, BbICEKaeMble TpadukamMu Ha o, TaKyKe PABHBI.
Jokaxkute, 9ro rpaduKn TPEXUICHOB COBIAJIAIOT.

32. (MMO, 2014, 8.5) B ropoze Ilnockom wer uu oxHoii Garmau. st pasBuTust Typu3Ma KUTeIn
ropojia coOnparoTcs MOCTPOUTH HECKOJIbKO OarrreH obieii BbicoToit B 30 sTakeii.

Nucnekrop BeicOTHUKOB, TOHUMAACH Ha KaXK/IyIo OAIITHIO, CIMTAET 9HUCJI0 Oojiee HUBKUX OallleH,
a IIOTOM CKJIa/IbIBa€T IIOJIYy4YUBIINECA BEJINMIUHBI. HOCJ’IG 9ero MHCIIEKTOP pPEKOMEeHAyeT Iopol TeM
CuJiIbHEEe, 9Y€M IIOJIY4YUBIIadACAd BECJINYINHAa 6OJH:>H_Ie. CKOHBKO U KaKOII BBICOTHI 6aH_I€H Ha/Ja0 IIOCTPOUTDL
JKUTEJISAM, 9TOOBI TOJIYIUTh HAMIYYITYI0 BO3MOXKHYIO PEKOMEHIAITNAIO?

33. (MMO, 2014, 9.1) Bce ko3 dunuenTbl KBaJIpATHOrO TPEXUIEHA — HEYETHBIE IEJIbIe TUCIIA.
Hokaxkure, 9T0 y HEro Her KOpHeil Buja 1/n, rjae n — HATYpPAJbHOE YHUCJIO.

34. (MMO, 2005, 9.1) JlucKpuMHUHAHTBI TPEX HPUBEIEHHBIX KBAJPATHBIX TPEXWIEHOB paBHbI 1, 4
n 9. JlokaxknuTe, 9TO MOXKHO BBIOPATH MO OJHOMY KOPHIO KaKJOTO M3 HHUX TaK, YTOOBI X CyMMa
paBHJIACH CyMMe OCTaBIIUXCS KOPHEN.

35. (MMO, 2007, 9.2) Ha napabosie y = x? BbiOpanbl yerbipe Touku A, B, C, D Tak, 4To IpsiMble
AB u CD mnepecekaiorcst Ha ocu opauHar. Haiianre abcruecy Touku D, ecau abenmccesl Touek A, B

u C paBHBI a, b 1 ¢ COOTBETCTBEHHO.

36. (MMO, 2017, 10.1) Ksagparnsii Tpéxuien z2 + bx + ¢ umeeT IBa JeACTBATEILHBIX KOPHI.
Kaxk1piit u3 Tpéx ero koadgdunuentos (Brmouas kosbduruent npu z2) yeennuumm na 1. Moro jm
0OKa3aThCsl, 9TO 00a KOPHS TPEXUIeHA TaKyKe YBEeJNIUINCh Ha, 17

37. (MMO, 2006, 10.1) Ogun u3 JAByX NPUBEJIEHHBIX KBAJPATHBIX TPEXUIEHOB UMEET JBa KOPHS,
MEHBIIIX THICSIYN, JIPYTOi — JIBa KOPH, OOJIBIINX ThICTIn. MOoXKeT Jin cyMMa, 3TUX TPEXIIEHOB UMETh
O/INH KOPEHb, MEHBIINN THICAIN, & JPYTOil — OOJIBIINI ThICAIN !

Loy

38. (MMO, 2012, 10.1, 11.1) Anéma Hanmcas Ha JOCKe 5 IEJIBIX TuCces — KO3hMUIUEHTH 1 KOPHU
KBaIpATHOTO TpéxtuieHa. bops ctép omro 3 Hux. Ocranuck ducia 2, 3, 4, —5 B KAKOM-TO MOPSIJIKE.
BoccranoBuTe cTépToe UncIo M JOKaXKATE, YTO OBLIIO HAIMCAHO MMEHHO OHO.



39. (MMO, 2014, 10.1, 11.1) Ksaaparusiii tpéxuien f(z) = az® + bx + ¢ nupunumaer B roukax 1/a
U ¢ 3HAYEHUsT PA3HbIX 3HAKOB. [loKazkure, 9T0 KOpHU TpéXUieHa f(r) MMeoT pa3Hble 3HAKU.

40. (MMO, 201/, 11.1) CymecTByeT /i1 Takoii KBaJpaTHblil Tpéxwien f(x) = ax?+ bz + ¢ ¢ neabMu
ko durmenramu u a, ve kparabim 2014, aro Bee wucia f(1), f(2), ..., f(2014) umeror pazaudHbe
ocTaTku 1pu gejaenun Ha 20147

41. (Typnup e2opodos, 2017, 8-9) Jokaxkure, uro Ha Tpaduke JHOOOrO KBaJPATHOTO TPEXUJIEHA
co crapmuM Ko3(hUImeHToM 1, IMEINEero poBHO OJIMH KOPeHb, HaiiIéTcst Takast Touka (p, q), 9To
TPEXUJIEH % + PT + q Tak>XKe UMeeT POBHO OAUH KOPEHb.

42. (Typrup 2opodos, 2017, 10-11) [Ise mapaboJibl ¢ pa3THIHBIMUA BEPITHHAME SABIAIOTCS TPadUKaMu
KBaJIPATHBIX TPEXUIEHOB CO CTApIIMMHU KoddduimeHTaMu p u ¢. M3BecTHO, 9TO BepmnHa KazKI0i
U3 1mapadoJI JIEXKUT Ha JpYyTroil mapadosie. HYemy MoxkeT ObITH paBHO P + ¢7

43. (Typrup 2opodos, 2017, 10-11) I'padukn 1ByX KBaJpPATHBIX TPEXUIEHOB MEPECEKAIOTCS B JIBYX
ToukaxX. B obenx Toukax KacaTeJabHbIe K IpaduKaM MepIeHUKY/IApHBL. BepHo /i1, 9TO OCH CHMMeT-
pun rpadpuKoB COBIAIAIOT?





