Bceepoccniickasi o1MMNNaga MKOJIbHUKOB. MyHuImMnaabHbli 3Tan 2021/22 yu.r.
Maremartuka, 11 kiaace, pemeHus

Bpems BbinosiHenust 235 muH. MakcumajibHoOe K0JI-BO 0a/1710B — 35
Bce 3aganus nmo 7 60aj1710B

Kpurepun ouneHuBaHusi 3aJaHUi

Bbaunbl IIpaBuibHOCTH (OIIMOOYHOCTD) pelIeHus!
7 [TonHOE (BepHOE) pereHueE.
6.7 Bepnoe pemienue. Mmerorcss HeOOIbIINE HEAOYETHI, B LEJIOM HE BIMSIOIIME Ha pe-
) LICHHUE.
Pemenue B nenom BepHoe. OHAKO HE paCCMOTPEHBI OTIEIBHBIC CIydau, JTU00 pe-
5-6 IIICHUE COACPIKUT PsiJ] OMUOOK, HO MOKET CTaTh MPABUIBHBIM ITOCIIC HEOOIBIINX UC-
MPaBJICHUI WU JOTOJIHEHUH.
4 BepHo paccmoTpen oauH u3 1ByX (0oJiee CIOKHBIN) CYIIECTBEHHBIX CIy4aeB, WU B
3a/laye TUIA «OICHKATTIPHUMEpP» BEPHO MOIyUYEeHa OIICHKA.
9.3 JlokazaHbl BcrioMoraTellbHbIE YTBEPKICHHS, [IOMOTAIONINE B PEIICHUN 3a/1a4H, WIH B
) 3aJla4ye TUIIA «OLEHKa+IIpUMEP» BEPHO IOCTPOEH MPUMED.
1 PaccmoTpeHnbl OTAeNnbHbIE BakKHbIE CIy4aul IPU OTCYTCTBUU pEIICHUs (MU IpU
OLIMOOYHOM PELLIEHUHN).
0 Pemenue HeBepHOE, TPOABMKEHUS OTCYTCTBYIOT.
0 Pemenne oTcyTCTBYET.

*Ykazanus x OoUeHusanur 3a0au cooep.ucamc;l maKoice 6 KOMMEHMAPUAX K peUleHUuUAM

11.1. Kakoe Hanbosipiee ynciio napamurenenumneoB 3 X 1 X 1 MoxHO BbIpe3aTh u3 Kyba 5 X 5 X 5?
Otser. 41.

Pemenne. bonbiie 41 mapamienenunena BbIpe3aTh HeNb3s, Tak Kak 42 X 3 = 126 > 125.

HOKa)KeM, KaK BbIPEC3aTh 41 TNapajICJICIIUIICA. Bce cron PEIKYTCA KaK Ha KapTUHKE, ITOCJIC YC-

ro M3 LEHTpaJibHOro mnapamienenunena 5 X 1 X 1 Belpe3aeTcs elle OAWH MapajulesenuIes
3X1Xx1,utoro5 X8+ 1=41.
Kommenmapuii. [loxazano, kax evipezams 41 napannenenuned — 5 6annos. /oxazano, umo

bonvue 41 napannenenuneda vipesams Hevssa — 2 banna. banner cymmupyromes. Bepuoiii om-
eem be3 obocnosanus — () 6anos.

11.2. CymiecTByeT Ji KBaPATHBIN TPEXWICH C Pa3IMYHBIMUA KOPHSIMHU X U X, U HEHYJIEBBIMU KO3 (UIIMeHTAa-
MU TaKOH, YTO €CJIM MEePEeCTaBUTh KaKHe-TO JBa €ro Kod(phuIueHTa, IOJyUYUTCs KBAJAPATHBIA TPEXUIEH C KOp-
HSMU X1 U 2X5?

1 2
Ortser. CymectByer, Hanpumep 3x2 — 2x — 1 umeeT kopuu 1 u — 3 3x% — x — 2 umeer kopHu 1 n — 3
Pemenne. [TocTpouts mpuMep MOXHO M3 CleIylOmuX cooOpakeHui. PaccMoTpum, Hampumep, KBaJpaTHbIE
Tpexunensl ax? + bx + ¢ u ax? + cx + b. 3anumem TeopeMy Buera 71 5THX KBaApPaTHBIX TPEXUIECHOB!

b c c b
X1+ Xy = ——; X1Xy = = X1+ 2x, = —=; 2X1%Xy = —.
1+ X 7' 1X2 = 7 1+ 2%; 7' 1X2 = 7
CpaBHuBasi BTOPOE M YETBEPTOE ypaBHEHHUE, BUJIUM, YTO b = 2¢, TOT/Ia TIepenuIlieM NIEPBOe U TPEThe ypaBHe-
2c c c c c
HUS: X1 + Xy = — - X + 2x, = — o Berunras, nonydaem x, = p Ho Torpa n3 x;x, = ~ M X; = — TIOJyHaem,
2c c 1
yto xq = 1. Torma 1+ x, = ——u 1+ 2x, = — =, OTKyJa 1+ x, = 2(1 + 2x,), monydaeMm, 4To X, = -3

WTaK, MOAXOAUT KBAAPATHBIHA TpéxuneH 3x2 — 2x — 1. 3aMeTuM, 4TO ecliM BBIOpATh ApyrHe naphbl Kod(puiu-
3
CHTOB, NPHMMEPHI CYIIECTBYIOT M HaXOAATCA TaKHM ke crmocodom: 2x% + x — 3 umeer kopHu 1 u —5 a



x? +2x—3I/IMeeTI(OpHI/I1I/I—3;X2—(1+%)x+i2HMeeTKOpHI/I1Hi a%x2 —(1 +%)x+1HMeeT

V2 V2’
xopuu 1 1 V2.

Kommenmapuit. [Ipuseden 110601l 6eprbviii npumep K8AOpamHviX mpexuieHos — 7 bannos. Jlokazano, ymo 1
saensiemcst 00wum kopwem — 3 oanna. Eciu 6 npumepe umeromes nynesvie kod¢ppuyuenmot — 0 6annos. Tonvko
omeem be3 npumepa — () bainos.

11.3. HaiimuTe Bce HaTypanbHble pemieHns ypaBHenus n! = 3% + 3P, (dakropuanoM HaTypanabHOTO YHcIa M
Ha3pIBaeTCs npousseneHue n! =1-2-3-...-n.)

OrBer.n=3,a=b = 1.

Pemenne. [Ipyu n = 1 wim n = 2 yucno n! Mensiie creneHu Tpoiiku. Ilpu n = 4 ugucno n! nenurcs Ha 8. Pac-
CMOTPHUM OCTaTKH Ipu AejieHUuu Ha 8 creneHeil Tpoliku. Ecnu yucio, natoniee ocrarok 1 mpu aeneHuu Ha 8,
YMHOXUTh Ha 3, MOXYYUTCS YUCIIO, Jaromiee octaTok 3 mpu nenenuu Ha 8, 1.k. 3(8k + 1) = 8(3k) + 3. Ecin
YHCII0, IAloIee OCTATOK 3 MpHU JIeJIeHUH Ha 8, YMHOXKUTDH Ha 3, OJYYUTCS YUCIIO, Jlatolee octaTok 1 mpu ne-
nenun Ha 8, T.x. 3(8k + 3) = 8(3k + 1) + 1. A Tak kak 3! gaér ocrarok 3 npu AeeHUU Ha 8, TO OCTATKU IpH
JICIICHUY CTETICHE TPOUKH Ha 8 MOJHKHBI YepEe0BaThCS U MOTYT OBITH paBHBI 00 1, mu6o 3. Ho Torma cymma
JBYX CTENEHEW TPOMKH MpH JAejeHur Ha 8 naér ocraTtku 2 wiM 4 uinu 6, nmporuBopeune. Ocraéresa ciayyai
n = 3, KOTOpbIA U 1aéT oTBeT: n = 3, a = b = 1. 3aMeTHM, YTO MOXKET ITOMOYb HE TOJIBKO JECIMMOCTh Ha 8.
Hanpumep, paccMoTpeHre ocTaTKoB mpu JesieHnd Ha 11 Toxke qaét HyKHBIA pe3ysbTaT (XOTsS nepedop Maibix
3HAYEHUH N YCIOKHICTCS).

Kommenmapuii. Beprnoe obocnosannoe pewernue — 7 dannos. Omcymcemeue paccmompenus ciyiaes n<4 —
crudxcams Ha 1 6ann. Omcymemesue 00KA3amenbcmed Gakma «OCmamxu npu OejleHuu cmeneHneti mpouxku Ha 8
mocym bvims pasusl 1ubo 1, 1ubo 3» — chuscams na 1 6ann. Tonvko omeem — 1 b6ann. 3adaua ne pewena unu
peuwena HegepHo — () 6a08.

11.4. Ha 60okoBeIix cropoHax AB u CD tpaneuuu ABCD BbiOpaHbl TOUkH E ¥ F COOTBETCTBEHHO TaK, YTO TOY-
ku E, F u Touku nepeceuenus npsamelx CE u BF ¢ npsamoit AD nexxar Ha OJJHOM OKpPY>KHOCTH. JloKaXuTe, 4To
toukH E, F u Touku nepeceuenus npsasmbix DE u AF c npsmoit BC nexart Ha 0JIHOI OKPY>KHOCTH.

Pemenne. IIposenem EF. Ilyctes BF nepecekaer AD B Touke K, a CE nepecekaer AD B Touke T. Torma us
BnMcaHHOCTH YeTbipexyronbHuka EFKT cnenyer £FKT = £CEF, a tak xak AD || BC, to £FKT = £CBF. Ho
Torjaa uetblpexyroinbHuk BCFE Bnucanubii. 3Hauut, £C Tpaneuuu paBeH LAEF, takxke £C Tpaneuuu J0M0OJ-
user £D Tpanemuu 1o 180°. 3nauuTt, yeThipexyronsuuk AEFD Bnucanublii, otkyna £AFE = £ADE. TlycTs
DE u AF nepecekarorcs ¢ npsamor BC B Toukax N u M cooTBeTcTBeHHO. BBy napamnensHoctd ZADE =
£MNE. 3nauur, B yeTblpexyroubHuke ENMF BHyTpeHHHH yroa N paBeH BHEIIHEMY IIPU IIPOTHUBOMOIOKHOM
yIJ€, T.€. OH BIMCAHHBII.

Kommenmapuii. Tax xax pewienue cocmoum uz mpéx nepexooos 6uda «uemvipe mouKku Ha OOHOU OKPYHCHO-
cmu, cnedosamenvHo, opyaue Yemsvipe MoyKu Ha OOHOU OKPYICHOCMUY, MO 3d KaAXCOblL nepexoo no 2 bana.
Hanuuue ecex mpéx nepexoooe — 7 6annos. Eciu pewienue He 006e0eHO 00 KOHYA, 3a 00KA3AMENbCMBO NONe3-
HbIX 8CHOMO2AMENLHBIX YMEEPHCOEHUU UNU NOMEHYUAIbHO none3uvie udeu — 2 oanna. Ilpueedén monvko
omeem — () bannos. 3adaua He pewtena unu pewena Hegepro — () 6annos.

11.5. MoxHo 51 HaTypajibHble yncaa oT 1 1o 2021 packpacutb B 22 1[BeTa Tak, YTOObI IS JIIOOBIX YETHIPEX
Pa3UYHBIX OJTHOLBETHBIX YHCEN @, b, ¢ U d He BBIOIHAIOCH PaBEHCTBO a + b = ¢ + d?

OrtBer. Henp3s.

Pemenne. IIycTh 3TO BO3MOKHO U pacKkpacka CylIecTBYeT. 3aMeTHM, YTO Mo NpuHIUNY J{upuxiie ectb X0Ts Obl

2021
—,~ UHCell OJIHOTO IBETa, T.C. XOTs 661 91 uymcio. PaccMoTpUM BCEBO3MOXKHBIE MOMAapHbIE PA3HOCTH 3THUX

OJTHOLIBETHBIX YHCeN, MpuueM OyneM M3 OOJbIIero BBIYMTATh MEHbIIEe. Torja 3TUX pa3HOCTEH XOTs Obl
CZ, = 4095, a 3naueHus STHX pasHocTeil HaxoasTcs B mpomexyTke oT 1 g0 2021 — 1 = 2020, Bcero 2020

. . 4095 .
3HaueHuil. Torna no mpunuuny Jupuxiie HalayTcs XOTs Obl 070 AP HHCEI ¢ OTIMHAKOBOH Pa3HOCTHIO, T.€.

X0Ts Obl 3 mapel. 3aMeTHM, YTO JBE U3 ITUX TPEX Map TOYHO HE MMEIOT OOIIUX DJIEMEHTOB, MOTOMY YTO
COBITJIaTh 110 JIBYM 3JIEMEHTaM OHU HE MOTYT, a COBIIAJaTh IO OJHOMY 3JIEMEHTY MOTYT, €CJIH B OJTHOW Tape
3TO OOJIBIIIEE YKCIIO, a B IPYTOM MEHbIIIEE, TOT/Ia TPEThS Mapa HE CMOXKET MepecedbCsi ¢ 00CUMHU MPEAbLTYIIIMMHU
OJTHOBPEMEHHO. 3HAYNUT, HAIEHbI TaKue 4 yucia, 4to @ — b = ¢ — d win, 4To TO XKe camoe, uto a + ¢ = b +
d. [IpoTuBopeune.



Kommenmapuii. Iloxkazano, umo natioémcs 91 oonoysemnoe uucio — 1 6ann. Moess paccmompernus nonapHuix
PazHocmell 6Mecmo nonapuvix cymm — ewe 1 bann. Eciu 6 pabome 2osopumcsi, umo u3 mozo, 4mo Hauoymcs 2
napuvl ¢ 00UHAKOBOU PA3ZHOCMbIO, Cle0Yem, Ymo OHU U 0A0YM HYIHCHYIO YemeepKy yuceil — He bonvue 4 bannos.
Ecnu 6 pabome cosopumcsi, umo uz mozo, ymo Hatloymcs 2 napsi ¢ 0OUHAKOBOU CYMMOU, cliedyem, Ymo OHU U

0adym HYJICHYIO YemeepKy uuceil — He bonvue 3 b6annos. Bepuviti omeem 6e3 obocnosanus — () 6annos. 3adaua
He pewiena unu peutena neeepro — () 6annos.



