Bcepoccuiickasi omuMnuaga MKoJAbHUKOB. MyHnuMnanbHbii 3tan 2021/22 y4.r.
MaremaTuka, 9 Kjacc, pelieHust

Bpems BbinosiHeHus 235 muH. MakcuMaibHOe KOJI-BO 0aJ110B — 35
Bce 3aganus mo 7 6a/1510B

Kpurepum oueHuBaHus 3agaHuii

banbl IIpaBWIbHOCTH (OIIMOOYHOCTH) pelieHust
7 [Tonnoe (BepHOE) perieHue.
6-7 Bepnoe pemenue. Vimerorcs HEOONIbIINE HENOUETHI, B LIEJIOM HE BIUSIOLIUE HA pe-
IICHHE.
Pemenue B nienom BepHoe. OHAKO HE pacCMOTPEHBI OTAENIbHBIEC CiIydau, JU0o pe-
5-6 IIEHUE COACPKUT PsiJi OMIMOOK, HO MOXKET CTaTh MPABUIILHBIM I1OCJIE HEOOIBIINX HUC-

IIPaBJICHUN WIN JTONOJHEHUMN.
BepHo paccMoTpeH ouH U3 ByX (0o0jee ClI0KHBIN) CYLIECTBEHHBIX CIIy4aeB, WIH B

4 3aj1aue TUITA «OI[CHKAFTIPHIMEP» BEPHO MOJTYYCHA OICHKA.
9.3 Jloka3aHbl BCIIOMOTaTeIbHBIC YTBEPXKICHHUS, IOMOTAIOIINE B PEIICHUH 3a/1a4H, HJIH B
3aj1a4ye THIa «OLEHKa+HTIPUMEpP» BEPHO MOCTPOCH MPHMED.
1 PaccMoTpeHbI OT/Ie/IbHBIC BaXKHBIC CITydad IPU OTCYTCTBUH PELIeHHs (MM IPH OLIH-
OOYHOM pEIICHNH).
0 Pemenue HeBepHOE, IPOJBHIKECHHS OTCYTCTBYIOT.
0 Pelienue oTCyTCTBYET.

*Ykazanus x OUeHusanur 3a0au cooep.ucamc;l maKoice 6 KOmmenmapuax K peuleHuiam

9.1. TypucTsl mocenmJIMCh HA JIBA HS B NaJaTOYHOM Jjarepe Ha Ctonbax, v B3sUM ¢ co00il BOJY B OJIMHAKO-
BbIX OyThIIKaX. B mepBblil leHb OHU BBIMMIM 6 OyTHUIOK BOJBI, IPUYEM BCEM BOJBI JOCTANOCh MOpoBHY. He-
CKOJIBKO YEJIOBEK IOCJE STOr0 BEPHYIHUCH JOMOH, a OCTABIIMECS 5 JOMHIN B3ATYIO BOAY BO BTOPOH JI€HB, H
Ka)X/IOMY M3 HHX JIOCTAJIOCh BOJBI BJBOE MEHBIIIE, UM B NEPBHIH 1eHb. CKOJIBKO TYPUCTOB ObLITO BHAUase?
Ortaer. 15.

Pemenne. ITyctb Ob1710 1 OyTHUIOK BOJBI, @ TYPUCTOB ObLIO M YenoBek (m > 5). Torna kaxaplif U3 HUX B Hep-

o 6 o 3
BbIM JCHb BBIITHUIJI ; 6YTI>IJ'IOK, IMO3TOMY BO BTOPOU JCHbL KaKAOMY H3 5 TYPUCTOB HJOCTAJIOCH ; 6YTBIJ'IOK. Tak

KaKk OYTBUIOK OCTaBaJIOCh M — 6, uMeeM ypaBHeHue (n —6) =5 -%, orkyma m(n — 6) = 15. Torma m —

HATYpaJIbHBIN MenuTenp uncna 15, um > 5, r.e. m = 15.

Kommenmapuii. [lonnoe obocnosannoe pewenue — 7 6annos. Bepno cocmasneno ypaenenue, HO omeem He
nonyuen — 4 6anna. Pewenue 6epno nawamo, HO Hem CyuwjecmeenHHo2o npoosudxcenuss — 1 oann. Ilpu eeprnom
X00e peuienuss OOnyujeHvl OWUOKU 8 8bIYUCTIEHUAX — cHuMamb 2 banna 3a owudky. Omeem noayyer noooopom
yuces, yO08IemMeoOPAIOWUX YCI08UI0, HO He NOKA3AHO, YMOo Opyeue Omeembl He803MONUCHbL, NPU IMOM ONUCAHO,
Kak npouzeoouics noooop — 3 oanna. Ilpuseoén monvko omseem — () 6annos. 3adava e peuiena uiu peutena
Hegepho — () b6annos.
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9.2. Haitnure 9uCIIO IPABHIBLHBIX HECOKPATHMBIX JIPOOeH . TIe M U N — HATypaIbHbIE YHCTIA, MPOU3BENCHUE

KOTOpBIX paBHO 20! =1-2-3-..-19-20.

OTtBer. 128.

Pemenne. Yncno 20! pasnaraercs B mpou3BeleHNE HEKOTOPBIX CTEMEHEel MpocThIX uucen 2, 3, 5, 7, 11, 13,
17, 19. BBuay HECOKpaTUMOCTH IPOOU KaXKI0€ W3 ITUX YUCET MOXKET OBITh MHOXHTEIEM TOJBKO B OJHOM
quclie, M WU N, IpUYeM B MaKCUMaJlbHOU cTeneHu. Takum o0pa3oM, 3aava CBOJUTCS K YHCITY CIOcOO0B pas-
NeNMUTh 8 MPOCTHIX yucen Ha JBe 4acTu. [IocKonmbKy Kaxaoe u3 8 yucesn MOKET monajaTh B OAHY U3 JBYX da-
CTei, mMeeTcs aBa crocoda mIs ogHoro umcia u 28 crmoco6oB mis 8 uncen. B monoBMHE 3THX cHOco60B
m > n, nosromy oteeT: 27 = 128.

Kommenmapuit. [lonnoe obocnosannoe peuwienue — 7 6annos. bannwl 6 0annom peuleHuu packiaobl8aomcs
max. 6bloeieHbl NPOCmble MHOdCUmMeny — 2 0auld, 3aMeyeHo, 4mo Kaxicooe Npocmoe 4YUucio Modicem Obimb



MHOJCUMeNeM UTU 8 Yucaumene, Uil 8 3Hamenameine — 2 6anid, NOOCYUMAHO YUCIO Cnoco6o8 — 3 banna; 6ansl
cymmupyromes. Ilpu eeprom xode pewenusi e yumeno, ymo Opobb npasunvbhas, u noiyuen omeem 28 — 6
oannos. I[lpusedén monvko omeem — () bannos. 3adaua ne pewiena unu peuiena nHegepro — () bannos.
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9.3. IlycTh x, Y, Z — NOJIOKUTEIIbHBIC YKcIa. JIOKaXKHUTE, 4TO iz + i—z + poy > 2.
2 2 3 3 2 2
z +z y+2)(y*+z%-yz +z
Pemrenne. PaccMoTpuM [1Ba MOCIEIHUX CJIAra€MbIX: L +—= Y = ( ) = y—, Tak Kak
Xz Xy XyzZ Xyz X

(y?+z%2-yz)

(v?+2z%2-yz)
yz z

> 1. JlelicTBUTENBHO, €Ciu <1, 10 y? + 2% < 2yz, 10 ectb (y — 2)? < 0, 4TO HEBO3-

2 2 + 1 o
L +Z > Z 4+ 22 O6osnaunm ﬁ = t. Jlokaxem, uTo t + T = 2npu t > 0. [lelictBu-

X
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TEJIBHO, eclu t + " <2,10t?+1—2t = (t—1)% <0, uro HeBepHo. [lozcTaBAs, OTydaEM ﬁ + pori o

X +z
= 4+ >0
y+z x
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Kommenmapuii. Ilpuseoeno nroboe nonnoe obocnosannoe pewenue — 7 oannos. Hepasencmeo t + T > 2 uc-

noavb306anHo be3 doxkazamenrvbcmea — 6 6annos. llpu omcymemeuu peulenus 3a NOMEHYUAIbHO Noae3Hble Udeu —
1-2 6anna. 3adaua ne pewena unu pewena negepro — () bannos.

9.4. CymmMma Tpéx umcen paBHa 1, 1 cymMMa KBaJpaTOB ATHUX 4Hceld Takxke paBHa 1. Kakoe HamMeHbIIee 3Have-
HUE MOXKET IPUHUMATh CaMO€ MaJICHbKOE M3 3TUX TPEX uucen?

1
OTtBer. — p

Pemenne. [1o ycnosuro
{a +b+c=1,
a’?+ b*+ c? = 1.
[Tyctb ¢ — camoe manenbkoe u3 uucen. Umeem a + b = 1 — ¢, oTKyna a’+ b? =1 — c?. Bo3Beném IEPBOE
paBeHCTBO B kBazpar: a? + b% + 2ab = 1 — 2¢ + ¢?. IlpupasuuBas Belpaxenus i a’ + b?, momyyaem:
a+b=1-c
ab = c? —c.
Taxum oOpazom, a u b ABAAIOTCS KOPHIMH IIPUBEACHHOTO KBaIPaTHOTO YpaBHEHUS
t?—(1—-ot+c?2—c=0.

Boruucnum guckpumunant D = (1 — ¢)? — 4¢? + 4c = 1 + 2¢ — 3¢?, u naiigem, npu kakux ¢ D > 0. J{uc-

KpuMuHaHT D; = 4 + 12 = 16, KOpHU paBHBI ¢; = —%, c; =1.1lpuc = —%HaXOI[I/IM a=>b= g

Kommenmapuii. Beproe obocrosanHoe pewieHue — 7 6ann08. B éepnom pewenuu umeromes He enoine oueguo-
Hble U He 000CHOBAHHblE Nepexoovl — 5-6 bannos. Eciu pewenue ne 0o6edeno 00 KoHya, 3a 00KA3amenbCmeo
NOJIE3HbIX 8CHOMO2AMENbHBIX ymeepiicoenull — 2 banna. Omeem noayuen u3 pacCMOmpenusi npumepos, 0oKa-
3amenvcmea MuHumanbHocmu Hem — 2 6anna. Ilpusedén moavko omseem — 0 6annos. 3adaua ne pewena unu
pewena negepro — () 6ann0s.

ab = c?>—c, 10 eCTB{

9.5. Touka O — HEHTpP ONKMCAHHOW OKPYKHOCTH TYIOYTOJIbHOTO TpeyronbHuka ABC ¢ yrinom B Gonbmum 90°.
AK n AL — OuCCeKTpUCHl COOTBETCTBEHHO BHYTPEHHETO U BHEIIHEr0 YIJoB TpeyroibHuka ABC mpu BepiinHe
A. Paccrosnus ot O no nipsamsix AK, AL, BC paBubl 4. Haitnute £ABC.

Otser. 112,5".

Pemenue. Ilycts E u F — OCHOBaHMS NEPHEHAUKYIISIPOB U3 TOUKHU
O Ha BHYTPEHHIOIO U BHEIIHIOIO OuccekTpuchl yria A, D — ocHoBa-
HUE MepHeHAMKYJsapa, omnymeHHoro u3 O Ha crtopoHy BC.
CKOJIbKY  OMCCEKTPHUCHl ~BHYTPEHHEr0 M  BHEUIHErO  YIJIOB
KYJISIpHBI, B ueTblpexyroiabHuke AFOE tpu yrina npsmeie u OF =
OF = 4. [lostomy AFOE — xBaapar co ctopoHoil 4. CiaegoBaresnb-
Ho, 2EAO = 45° u mumaronans AO pasua 4+/2. Ho AO — pammyc
oKpyxHOCTH, mo3toMy AQ = BO = CO = 4+/2. Takum 06pazom, B
IPSIMOYTOJIBHOM TpeyroibHuke BOD kater paBeH 4, a TMIIOTEHY3a
4+/2. 3Haunt, BTOpOH KaTeT TaKKe paBeH 4, W TPEyroIbHHK
oenpennbrii. CnenoBarensHo, £0BC = 45°, Orcrona CIIeIyeT, 4TO
£BOC =90°, nockonbky TpeyronsHuk BOC paBHOOEIPEHHBIH ¢




YTJIOM TIPH OCHOBAaHHM paBHBIM 45’ . IlenTpansHsii yron ZBOC n BnncanHbIA yron £BAC omuparoTcs Ha of-
898 — 45° w, smaunt, 2KAB = 22,5°. Torna 2BAO = £KAB + £KAO =

22,5" + 45" = 67,5". Tpeyronsuuk AOB paBHOGeapenHbIi, mosToMy ZABO = £BAO = 67,5 u, 3Ha4ur,
£ABC = £ABO + £0BC = 67,5 + 45" = 112,5".

3ameuanue. Ha pucynxe mouka E oxazanace na ompesxke BO. Omo OeticmeumenvHo max, HO 6 NPUBOOUMbIX

PACCYAHCOCHUAX Mbl He NONIb3YEMCS IMUM 0OCMOAMENbCMBOM.

Kommenmapuii. Beprnoe obocnosannoe pewenue — 7 0annos. banivl 6 0anHom peuweHuu packiadvbléaomes

mak: Hatloen paouyc okpydcrocmu — 2 oanna, ooxasarno, umo £BOC=90° — 2 banna; naiioen £BA0O=67,5°—2

oanna; natioen £ABC — I 6ann; 6annvt cymmupyromes. Eciu pewenue e 006edeHo 00 KOHYA, 3a 00KA3amellb-

CMBO NONE3HLIX BCHOMOSAMENbHBIX YMBEEPIUCOCHUN UIU NOMEHYUATbHO nole3uble udeu — 2 oanna. Ilpueedén

monvko omgem — () bannos. 3adaua ne pewena unu pewieHa Hesepro — () 6an08.

Hy nyry. CnenoBarensHo, £BAC =



