Yuueepcumemckasn onumnuada wkonvnuxoe «benvuonoxy 2020-2021 2. 3axniouumensvuviii sman

OTBETHI U PELIEHUSA
8 KIIACC

O6mee xonuuectBo OamioB 100. Pemenue kaxkmoil 3agauum ouenusaercs: Kiopun uz 20
0aJ1J10B B COOTBETCTBUM C Pa3pabOTaHHBIMU KPUTEPHAMHU U METOJMKOH OLIEHKH:

Bajasbl IIpaBHIBHOCTH (OLIMOOYHOCTD) pellIeHHsT
20 ITonHoe (BepHOE) pelieHue.
16-20 Bepuoe pemenne. Mimerorcst HeOobLIne HEOUETHI, B LIEJIOM HE BIUSIONIIE Ha
penieHue.

12-16 | Pemenue B nenoM BepHoe. OHAKO OHO COICPIKUT PsAJ] OMIHOOK, 00 HEe
PAacCMOTPEHBI OTIENBHBIE CITy4an, HO MOXKET CTaTh HPaBUJIBHBIM MOCIE HEOOIBIINX
HMCIPABICHUN WU JOMOJIHEHUMN.

8-12 BepHo paccMOTpeH 0JMH U3 ABYX CYLIECTBEHHBIX CIy4aeB.

6-8 Jloka3aHbl BCIOMOTaTeNIbHbIE YTBEPKACHHUS, TOMOTaIOINE B\PELICHUH 3a1a4Ht.
2-6 PaccMoTpeHbl yacTHbIE Cilydan IPH OTCYTCTBUH PEIICHHAs (MM TP OMIMO0YHOM
pELICHUN).
0-2 Pemenue Hayato, HO MPOABIIKEHHE HE3HAUUTEIHHOE.
0 Penenue HeBepHOe, MPOABMKEHHS OTCYTCTBYIOT.
0 Pemenue oTcyTcTBYeT.

Vkazanus k OYECHUBAHUIO 0MOENbHBIX 3a0ay cobepofcamc;l 8 KOMMeHmapusix K peuteHusim.

Bapuanr 1

1. CymniecTByIOT 1M TakHe 5 4HCElN, CyMMa KOTOPBIX poBHO B 10 pa3 Goublre cyMMBI KBaapaToB
9THUX 4yucen?

OrtBer. [la.

Pemenne. Ilpumep. Bospmém umcna 0,1,0,1,0,1,0,1,0,1. x cymma paBHa 0,5, a cymma
kBajparos pasHa 0,01 - 5 = 0,05.

Kommenmapuii. [Ipusedén eepruiii npumep — 20 6annos. Illocmpoen npumep c wuciamu 0,1
u 0— 15 6annos. Hatioeno nooxooawee uucio 0,1, no omeem nesepuwiii — 15 6annos. Pewenue
He 3aKOHY€eHO, ecimb npoodgudicenue — 5 6annos. B pewenuu ecmb npodsudicenue, Ho donywera
owubra — 2 banna. Pewenue nauamo, be3 cyuecmseenHo2o npodgudicenusi — 2 6anna. Tonvko
omeem — () 6ann08.

2. \AH{T\3allUCBHIBAacT B TETPaIU UETHIPEX3HAUHBIC 4HCIA, a TOHS 3alMCHIBAeT IATH3HAYHEIE
yuena: B kaxnom umcne ToHM M AHM HET HyNIs M HET ONMHAKOBBIX LGP, M IUDPHI
PAacIONOKEeHBbI B MOpsiKe yObiBaHUs. CKOMBKO Pa3HBIX YHCEN MOXKET HAIMCAaTh AHs, U CKOJBKO
— Tons?

Oteet. Kaxxnas MoxeT HanucaTh 126 yucern.

Pemenne. Ilycth, korna AHs ucrons3yer Kakue-to 4 uudpst u3 1,2,3,4,5,6,7,8,9, o Tous
HCIONIB3yeT ocTaibHble 5 mudp. Kaxaplii HabOp pa3nMYHBIX OH(P MOXKHO PACHOIOXKHTH B
nopsiake yObIBaHMS €IMHCTBEHHBIM 00pa3oM. 3HA4YMT, yucend y HUX OynaeT mopoBHy. Ymcio
yeTBEPOK IMp paBHO 9:8:7:6 = 3024. Kaxnyo 4eTBépky HM(PpP MOXKHO HNEPECTABHTh
YHUCIOM €roco00B paBHO 4 -3 -2+ 1 = 24, u TONbKO oaUH pa3 uuGpsl OYAyT PAaCHOIOXKEHBI B
nopsznke yosiBanus. [loatomy Bcero AHs MOXeET HanncaTL3024'/ 24 = 126 uncen. Cronbko xe
yucen 6yaer u 'y Tonu.

Kommenmapuii. Bepnoe obocrnosannoe pewenue — 20 6annos. Bepno Haildoeno 00Ho u3 uyucen
— 15 6annos. Kaowcowviii omeem (8epHwiil) nOKa3aun KaK Cymma yucei, pacyémol U 000CHOBAHUS
He npugedenvl — 10 6annos. He yumeno uucio nepecmanogox — 5 6annos. Pewenue nauamo,
HO 3aMemHo20 hpoogudicenuss nem — 2 banna.  Pewena 3adaua c usmenénnoimu ycuroguamu — 2
oana.

3. BenpuaTta HaxoJsATCs Ha OXHOI mpsiMoil B Toukax A, B, C, npuuéM cpenHuil 6eIp40HOK B B
JBa pasa Omke K 0enbuoHKy A, ueM Kk OenbuoHky C. Bee oHu cMoTpsaT B Touky D (Tam Oenblit
rpu6). OTpesok Mexny GebuonkoM A u Toukoit D o6pasyer yronm 45°c mpsamoii, Ha KOTOPO#
cHAT GelbuaTa, a OTPE30K MEXIy OeIbuoHKOM B i Toukoit D obpasyer yrom 60° ¢ 3roii
npsMoil. Kakoif yronm obpasyer ¢ mpsMmoil, Ha KOTOpOil cHIAT Oenbuara, OTPE30K MEXKIY
6epuoHKOM C 1 TouKol D?

OtBeT. 75° nm 15°.

Pemenne. ITycts £DBC = 60°. Onyctum nepnenaukyiasp CK u3 touku C Ha oTpe3okBD (cm.
pucyHok), u mpoeném otpe3ok AK. TpeyronsHuk BCK — mpsiMoyroisHBIA ¢ yriaom 60°,

3HauutT, KB = %. Hou AB = %, TO ecTh TpeyronbHUKABK — paBHOOeapeHHbIH. [lockoibKy
¢ABK =120° 1o £BAK = £BKA = 30°. Torna £<DAK = 45° —30° = 15° 10 u £ADB =
180° — 120° — 45° = 15°, 10 ectb AKD — paBHOOeipeHHbIit TpeyronbHuk, 1 AK = DK. AKC —
TOXe paBHOOEApEeHHbIN (yribl npu ocHoBaHuu paBHbl 30°), u AK = KC, nostomy KC = KD.
TpeyroneaukCKD — npsIMOYTOJIbHBIA U paBHOOEIpeHHBIH, noaToMy £KCD = 45°, a £LACD =

45° + 30° = 75°. B ciyuae, xorna £DBA = 60°, pelneHre aHAIOTHYHO.
D,

Kommenmapuii. Bepnoe obocnosannoe pewenue xoms 0bl 0151 00H020 3HaueHus: yena — 20
6annos. Ilpu eeprom omeeme y2on HatloeH N0O6OPOM, U He NOKA3AHO, YMO Opy2ux 3HaA4eHUull He
Mmooicem beimb — 5 6annos. Pewenue He 3axonueno, ecmv npoosudicenue — 5 6annog. B
peutenuu ecms npoosudcenue, Ho donyuena owuoka — 2 barna. Pewenue monvko navamo — 2
oanna. Tonvko omeem — 0 6annos.

4. B kiacce y4arcs 28 4enoBeK: OTIIMYHUKH, TPOCYHHKH U ABOCYHHKHU. BeeM yueHmkam ObLIO
3aJ]aHO 110 JBa BONpoca: «OTIIMYHUKOB OOJIbIIE, YEM ABOCYHUKOB?», « I pOeYHNKOB OobIIe YeM
nBoeqHHKOB?Y. Ha kaxmsIii Bompoc oTBeT «/la» mama poOBHO ITOJIOBHHA YYEHUKOB, OCTaJIbHBIC
ckazanu«Her». OTIMYHUKM Ha BCE BONPOCHI OTBEYAIOT IPABHJIBHO, BOCYHHKH BCErja
omm6aroTest. TpoedHUK MOXKET Ha MEepBbIi BOIPOC OTBETHTH BEPHO, TOTa Ha BTOPOil BONIPOC OH
OTBEYACT HeBepHO. Eciy jke TpOEUHUK Ha IEpBbIi BOIPOC OTBEYAET HEBEPHO, TOT[a Ha BTOPOI
BOIPOC OH OTBEYaeT BEpHO. YTO OTBETHII Ha MEPBHII BONPOC OTIUUYHUK?

OtBert. «Her».

Pemrenne. Kaxxnpiii pa3 orBetoB «/la» u «Her» ObIJIO TOPOBHY, M KaXK/bIi pa3 OJIUH U3 OTBETOB
Obut mpaBpoit. O0a pa3 mpaBay ckaszand 1O 14y4eHMKOB — BCE OTIMYHMKA M HEKOTOpBIC
TpoeuHHuKH. [losToMy B mepBBIil pa3 MpaBay CKa3ajld CTOJIBKO XK€ TPOSYHHKOB, CKOJBKO M BO
BTOpOil. 3HAUUT, B MEPBBIA pa3 CKa3aBLIMX MPABIY U COJTaBIIMX TPOCYHHUKOB OBLIO MOPOBHY.
[IpaBoy ckazanM OTIMYHUKK M CKa3aBIIME IIpaBly TPOCYHUKH, a CONTadM JBOCYHHKH U
OCTaJIbHBIE TPOEYHUKH. A IOCKOJBKY TpaBIy M JIOXKb B IIEPBBIH pa3 CKa3alo OAWHAKOBOE
KOJIMYECTBO YUCHUKOB, OTJINYHUKOB U JIBOCUHUKOB ObLIO MOPOBHY. OTIMYHUK OTBETHII KHETY.



Kommenmapuii. Bepnoe obochosannoe pewenue — 20 6annos. B dokazamenscmee ecmo
Hedouémul — 15 bannos. [Ipusedensvi paccysxcoenus, Ho 4émrozo pewieHus Hem — 5 6annos. Ilpu
BEPHOM omeeme KOAUHeCmsea Omeemusuiux HalloeHvl N0OOOPOM, U He NOKA3AHO, YMO OpYeUx
3Hauenull He modcem 6vimb — 10 6amnos.  Paccmompenvr monvko npumepvr — 2 6banna.
Pewenue nauamo, no npoosusicenus nem — 2 banna. B pewenuu ecmv npoosudicenue, HO
oonywena owubka — 2 banna.

5. Yucna a, b, ¢ ynoBineTBopsiorT ycnosusaM: a + b + ¢ = 0, abc < 0. Jlokaxute, 4T0
a’+b? b%2+c? c?+a?
+ +
c a b
Pemenue. Tak kak abc < 0, 1ubo oxaHo u3 uucen a, b, corpunarensHo, nubo Bee Tpu. Ho
a+b+c=0, modToMy BCE TpU 4YMCIAa OTpULATENbHBIMH ObITh He Moryr. Llyers,, 0e3
orpanu4eHus obmHocty, a > 0, b > Ou ¢ < 0. Ham HyHO f0Ka3aTk, 4TO
a?+b* b*+c? c?+a?
+ +
c a b

> 0.

>0,

I
b2+ c? c?+a? a’?+b? a®+ b?
+ > — = :
a b c a+b
Tak kak a > 0 u b > 0, nosry4yaem, 4to
b%+c? b? b?

a a a+b
AHaJIOTMYHO

2 2

c2+a? a a
b~ b \ath
CkuiazipiBast 1Ba MOJTy4E€HHBIX HEPABEHCTBA, OIydUM. TPeOYEMOe YTBEPIKACHHUE.
Kommenmapuii. Beproe ob6ocHosannoe peuerue = 20 6annos. Pewenue e 3akoHueHo, ecmo
npoosudicenue — 5 bannos. B npeobpazosanuu ecmov owudka — 2 6anna. Paccmompenst moavko
npumepvl — 2 6amna. Pewenue nauamo, Ho npoosudsicenus nem — 2 baiia. Pewenue
omcymcmeyem unu Hegepro — () 6an108.

Bapnanr 2

1. Bacs nanucan uucino, a Ilers nanucan uncio Ha 1 6onbiue. ITorom Bacs Hammcan emé onHo
yucio, a Ilers nanmuearuucno Ha 3 Goiblie. Moriau a1 cyMMBbl KBazipaToB urcen Bacu u Iletn
ObITH paBHBIMH?

OrtBer. [la.

Pemenne. [Tpumep. Bacs namucan yncna —0,5 u - 1,5. [letst nanucan yncna 0,5u 1,5.
Kommenmapuii. [Ipuseoén eepnuiii npumep — 20 6annos. Ycmanoenena 3a6ucumocno Mesicoy
yucramu Bacu, HO He HatiOeHbl yOoseiemgopsiowue eil yucaa, npumep omcymemeyem — 15
bannos. Pewenue ne 3akonueno, ecmv npoosudicenue — 5 bannos. Peuienue nauamo, b6e3
cywecmgeennoz2o npoosuxcerus — 2 banna. Tonoko omsem — () bannos.

2. B ¢wunan moy Bemuin 4 gesymku: Camia, Ans, XKens, Jdama. Kaxnaesiit u3 60 3purencit
BBIOpAJI POBHO OJIHY JAEBYLIKY IMOOEIUTENbHUIICH, U HAXKall KHOMNKY ¢ €€ UMEHEeM. 3aTeM BceM
60 3purensm 3aganu 4 Bornpoca. 1) Kro BeiOpan Cainy, mogaumure pyky! boeuto 20 mogHsaThIxX
pyk. 2) Kro BbiOpan Anro, nogaumute pyky! beuio 13 nmoassateix pyk. 3) Kro Beiopan XKewto,
noguuMutre pyky! beula 21 mnoausaTas pyka. 4) Kro BeiOpan [lamy, nogaumute pyky! beiio
10 momuaTHIX pyK. JIBe pyku Bpa3 HHUKTO He mnogHumMain. OJHAaKo HEKOTOphIe 3pUTEIH
MOJHUMAN PyKy YeCTHO, a Apyrue — OOMaHBbIBaIM, MOAHMMAIH pPyKy Haobopor. Ecnn,
HarpuMep, OOMaHIMK BbIOpan AHIO, TO OH HE MOAHMMAJ PYKH, KOrJa Ha3blBalu €€ MMs, HO
noJHUMal, korja HazeiBanu Camry, XKento, Jlamy. Ckonabko Ob110 00MaHIIMKOB?

Ortser. 2.

Pemenne. Kaxaplii «4ecTHBIN» MOJHMMANT PYKY TOJIBKO OAMH a3 U3 YETHIPEX, a KaxIbli
00MaHIIMK IIOJHUMAT PyKy TPU pa3a U3 4eThIPEX, KOIAa Ha3blBallM JEBYIIEK, KOTOPbIX OH HE
BBIOpai MOOEAMTENbHUIICH, TO €CTh KaXIblii OOMAaHIIMK [Ba JIMIIHUX pa3a MOIHSI DPYKY.
3HAuUT, JIMLIHUX HOJHATUI pyK ObUIO B [Ba pa3a OoJbLIe YHUCIa OOMAHIIMKOB. YHCIO JUIIHUX
nognsatuit pyk paBHo 20 + 13 + 21+ 10— 60 = 4. Ilostomy uucio oOMaHIIUKOB PaBHO
4:2=2.

Kommenmapuii. Beproe obocnosannoe peuwerue — 20 6annos. Pewenue ne 3akonuero, ecmo
npoosuscenue — 5 6annos. B paccysxcoenusx ecmo owubka — 2 6anna. Paccmompenst moavko
npumepwvl — 2 6anna. Pewenue navamo, Ho npoosudcenusi nem — 2 6anna. Pewenue
omcymcmeyem unu Hesepro — ) 6ann08.

3. CxoJIBKO Pa3IMYHBIX BOCBMU3HAYHBIX YHCENI MOYKHO COCTABUTh M3 JIBYX €IMHMIL," ABYX JIBOEK,
ZIBYX TpoekK, Tpéx 4eTBEpok? (Kaxaplii pa3 oHa 13 LU(pP HE UCIONB3YETCs).

OrtBer.7560.

Pemenne. JlokaxeM, 4TO CYIIECTBYET B3aHMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY KaxIbIM
pACIONIOKCHUEM BCeX NEBATH LU(P M KaXIbIM pacHoiaoxeHueM BocbMH nudp. CocraBum
JIEBSITU3HAYHOE YKCII0 U3 BeeX Hudp, a 3aTeM oTOpocum nocieaHow nudpy. [lony4unm Hy)xHOe
HaM BOCbMM3HAa4yHOE uucio. Ecim jke Mbl 3amuiieM cHadaja 1:000€ BOCBMH3HAYHOE YHUCIO, a
HOTOM K HEMy IPHIHUIIEM HEJOCTAIOMYI IU(pPY, IMOTyYnM IEBATH3HAYHOE UHCIO U3 BCEX
uudp. [losTomy ux KonmuecTBa paBHbl. JIeBsATh HH(P MOXKHO MEPECTABUTH YKCIOM CIHOCOOOB
9!, HO IIpU NepecTaHOBKE OAMHAKOBBIX LUQp uucio He Mensercs. [lostomy u3 Beex 9 nudp
MOJKHO COCTaBHUTh 9!/2! 212131 = 7560 umcen.

3amevyaHue. MOXHO NOCYMTATh U 10 OTAENBHOCTH. [IycTh MBI HE HCHOJIB3YEM OAHY E€IMHHMILY.
W3 onHOM enuHUIBI, [BYX JBOEK, IBYX TPOEK, TPEX UETBEPOK MOXKHO COCTABUTH 8!/ 212131 =
1680 uncen. CTONBKO K€ BapHaHTOB OYJET, €CIIM HE UCIOIb30BaTh OJHY ABONKY WM OAHY
Tpoliky. Eciau He wHcmonb3oBaThb OJHY 4YETBEPKY, TO MOXHO COCTAaBUTh 8!/ 21212131 =
2520 yncen. Beero moxHo cocraButs 1680 * 3 + 2520 = 7560 yucen.

Kommenmapuii. Bepnoe obocnosannoe pewenue — 20 6annos.  Bepuvlii omeem nokasan Kax
cymma uucen, pacuémeol u obocnosanus. e npusedensvl — 10 6anios. He yumeno uucno
nepecmanosox — 5 6annos. Cuumaemcs, 4mo Yucio NepecmaHo8oK mpéx neMenmos pasHo 3 —
cHumamy 5 6annos. B pewenulr, ecmv npoosudiceHue, Ho ecmb u ouwubku — 5 6annos. Pewenue
HAYamo, HO 3aMemHO20 NPoosudicens Hem — 2 banna. Pewenue omcymemeyem unu HeéepHo

— 0 bannos.

4. B mapamnenorpamme ABCD co croponamu AB = 14, BC = 9 npoBenn OHCCEKTPHUCHI
BHyTpeHHUX yrinoB A,B,C,D. B nepeceyeHuu oHu oOpa3oBaiu 4eThIpEXyroabHUK KLMN.
3areM mpoBenM OMCCEKTPUCHI BHEUIHHMX YIJIOB mapaiuienorpamma ABCD, oHu  o0Opa3oBaiu
yeTbIpéxyronsHuK PQRS. Halinute nnunel auaroxaneii yetbipéxyronbHukoB KLMN u PQRS.
OrtBer. 5u 23.

Pemenne. [Tycte AN u BN— Guccektpuchl BHYTpeHHHX YrioB A u B napannenorpamma ABCD.
Torna <KNM = £ANB =180°—>/A—-¢B. Ho A+ B =180° mockomsky 510
CMeXKHbIe yribl nmapamwienorpamma. [lostomy ZANB = 90°. Ilycte AP u BP— OuccekTpuchl
sremmnx yrios A u B. Torna £SPQ = ZAPB = 180°—~/XAB —>ZYBA, me £XAB n

£YBA — BHemHue yrisl npu BepunHax A u B, ux cymma Takke pasHa 180°. Takum obpaszom,
£SPQ = 90°. AHanorm4Ho MOXKHO II0Ka3aTh, 4TO BCE YIVIbI OOOUX 4YETHIPEXYTOJILHUKOB
HpsIMBIE.

Touka K, nexxamas Ha 6uccexkrpucax yrinos DAB u ADC, paBHoynaneHa oT npsimMbix AB u CD,
TeM ke CBOWCTBOM obmamator Touku M, Q,S. Ilostromy Toukm K,M,(Q,S nexaT Ha OmHOU



npsiMoit (paBHOymaneHHoO# oT mpsimbix AB u CD). Amnanorununo, touku L, N,R,P nexar Ha
OJTHO¥ npsIMO¥ (paBHOYIaJICHHOH oT npsiMbIx BC u AD).

SM = AB, tak xak ABMS— mnapamienorpamm.SK = MQ = BC, tak xak AKDS u BQCM -
paBHble npsMOyrosibHuUKH, a SK,MQ,BC— nuaroHaly 3THX HpsMOYroiibHUKOB. OTcrona
SQ=SM+MQ=AB+BC=14+9=23,KM=SM—-SK= AB—BC=14—-9=5.
Kommenmapuii. Bepnoe obocnosannoe pewenue — 20 6annos. Hatioenwt ouazonanu 00no2o
uemvlipexyeonvrurka — 15 6annos. Pewenue ne 3akoHueHO, ecmb npoosudicerue — 5 6annos. B
pewenu ecmo npoosudiceHue, Ho oonyujena owudka — 2 bauna. Pewenue monvko nauamo — 2
banna. 3a npobenvl 6 6eprom pewenuy chumaemcs 1-2 oanna. Tonvko omeem — 0 6annos.

5. W3BecTHO, Y4TO I IIONOXKUTEIBHBIX YHCEN @ U b IIpU HEKOTOPOM HATypalbHOM \n = 2
BBINOJIHSIOTCS COOTHOLICHHS
a®=a+1,b* =3a+b.

MO3KHO 11 OIpeJeNuTh, KAKOe U3 YHCel a U bdosiie Apyroro?
Ortser. [la, a > b.
Pewenne. 3amernm, uro a™ > 1, a 3naunr, u a > 1. Bo3seném B kBajpaT IIepBOC ypaBHEHHUE,
nepeHocs wieHsl, noayuum a’"® —a = a? + a + 1. lockonbky a2 — 2a +1>.0, a> +a+ 1>
3a. Tlo ycnoBuo  3a = b?™ — b, 3maunr, a®” —a = a? + a + 1 > b < b. 3anumem 310 KaK
a(a® 1 —1) > b(b?** — 1). 3ameTum, uTO OTCIO/IA CIIEAYET & # b.

Hycts a < b. Hockonbky a > 1,T0ou b > 1, u b*~ 1 > a2 Torma b(b**" 1 — 1) >
a(a®"! — 1), nonyuunu NpoTUBOpEUHE.
Kommenmapuii. Bepnoe obocnosannoe pewenue — 20 6ainos. Haiioenwt epanuyul
B803MOJICHBIX 3HAYEHUN 0N A, b — 7 6annos. Beisacueno, umo a> 1, b > 1 - 5 6annos.
Paccmompen yacmuuiii cryuaii (n = 2) — 5 6annos. Peuleriie ne 3akonueno, ecmo
npodeudicenue — 5 6annos. Paccmompensl moivko npumepslt — 2 6aina. Pewenue nauamo, Ho
npooeudicenusi Hem — 2 6anna.  Pewenue omcymemeyem unu Hesepro — () 6annos.

Bapuanr 3

1. UsBecTHO, uTo a = b + 7, «¢ ='d-+ 2. MosxeT 1u 6HITH TakK, uTo a? + c% = b? + d??

OrtBer. [la.

Pemenue. [Ipumep. b = —3,5.d.= —1.Torna a = 3,5 ¢ = 1,ua? + ¢? = b% + d2.
Kommenmapuii. Ilpusedén eepruiii npumep — 20 6annos. Ycemarnoeiena 3a8UcUMOCmb MeNCOY
uucaamu a, ¢, Ho He HaUlOeHvl YOosiemsopaiowue el uucid, npumep omcymcemeyem — 15 oannos.
Pewenue ne 3axonueno, ecmv npoosudicenue — 5 6aunnos. Pewenue nauamo, 6e3
cywecmgeennoz2o npoosuxcenus — 2 banaa. Tonvko omsem — () bannos.

2. Kaxnprit 13100 IIKONBHUKOB 3alKCaliCsi POBHO B OJHMH JICTHUH OTpsiA: mwin «PoOHH30HBDY,
i «MyUIKETEPb», WIH «AJIble Tapycay, Win «Yibioka». [1oToM BceM MIKOIbHUKAM 3anaiu 4
Bomnpoca. 1) Tsl 3amucancs B otpsin «PoOun3oHb»? beuto 24 oteera «/la». 2) Thl 3anucancs B
orpsin «Mytukerépe»? Bouto 29 oreetoB «/la». 3) Tel 3amucaincs B oTpsin «Ajbie mapyca»?
Brino 27 orBetoB «ax. 4) Te1 3anucancs B oTpsaa «YnbiOka»? beuio 30 orBeToB «lax.
Cpeu MIKOJIBHUKOB OBUIN IIYTHUKH, KOTOPBIE HA BCE YETHIPE BOIIPOCA OTBEUAIN HEBEPHO («la»
BMecto «Her», «Her» BMecTo «/la»). CKOIbKO OBLIO HIYTHUKOB?

OtBer. 5.

Pemenune. Kax/ipiii 1IKOJIBHUK J0JDKEH ObLIT OTBETHTH «Jla» omun pa3. Ho Kax/plil LIyTHUK TpH
paza otBeuain «Jla», Korna Ha3pIBaJIM TPH OTPsZA, B KOTOPBIC OH HE 3amucaics. Y LIyTHHKa aBa
otBeta «Jlay nmmHMX. Beero mmmHMx orBeToB «/la» momydaercs B 1Ba pasza Oojblie ymcia
LIYTHUKOB. Yuncino numHuxX otBeToB «Jla» paBHO 24 + 29 + 27 + 30 — 100 = 10. ITostomy
YHCIIO IIYTHUKOB paBHO 10 : 2 = 5.

Kommenmapuii. Beprnoe ob6ocnosannoe pewenue — 20 6annos. Pewenue e 3akonueHo, ecmb
npoosudcenue — 5 6annos. B paccyscoenusx ecmov owubka — 2 6aina. Paccmompenvt monvko
npumepvl — 2 0anna. Pewenue Hauamo, HO npoosudicenus nwem — 2 bOania. Pewenue
omcymcmeyem unu Hesepro — ) 6ann08.

3. U3 pmecatu OykB a,b,b,c,c,c,d,d,d,d BeiOuparor 9 u 3amuceiBatoT B psia. CKOJBKO
Pa3IMYHBIX [TOCTIEI0BATENBHOCTE MOXKHO MOJYIUTH?

OtBet.12600.

Pemenne. [lokaxeM, YTO CYIIECTBYET B3aUMHO OJHO3HAYHOE COOTBETCTBHE MEXKIY KaXKIbIM
pacroyio)keHHeM BceX JeCsITH OYKB M KaXAbIM pPAacIojioXeHHeM NeBiTH OykB. CocTaBHM
[I0CJIEZIOBATEILHOCTh M3 BCEX JECATH OYKB, a 3aTeM OTOpOCHM mocieaHiow OykBy. ITomxyunm
HY)KHYIO HaM I0CJIe/IOBATeIbHOCTh U3 IeBATH OykB. Eciu ske Mbl 3amuieM cHayana Jro0yro
MOCIIEJOBATENbHOCT U3 JICBATH OyKB, a IIOTOM K HEMY MpUIIMIIEM HEIOCTAIOLIYI0 OYKBY,
MOJIyYHUM TIOCIIE0BAaTENbHOCTh U3 BeeX AecsTH OykB. [loaTomy MX KonuuecTBa paBHBI. JlecsTsb
OYKB MOXXHO MEpeCTaBUTh 4YUCIOM crocoboB 10!, HO mpu mepecTaHOBKE OJMHAKOBBIX OYKB

!
YUCIIO HE MCHACTCA. HOSTOMY u3 Bcex 9 6yKB MOXXHO COCTaBHUThb 10'/1|2|3|4'=

12600 mocnemoBaTeaIbHOCTEH.
3ameuanue. MoXHO mocunTaTh M MO oTAenbHOCTH. IlycTh MBI He Hcmonb3yeMm OykBy a. U3

1 .
OCTaBIIUXCSI OYKB MOXKHO COCTaBHTh 9'/2, 3141 = 1260 nocnenoparensrocreii. Ilycte Mbl He

1

uCroyib3yeM  onHy OykBy b, TOorga  MOXHO  COCTaBHTH 9'/ 11113141 = 2520

nocnenoBarenbHocTe.  Ecnu He ucmonb3oBaTh OAHY OYKBY €, TO MOMHO COCTaBHTh
! N

9'/ 11212141 = 3780 nocnenoBarenpHOCTe. Ecim He UCIoONb30BaTh 0JHY OYKBY d, TO MOYKHO

COCTaBHUThH '/1! 213131 = 5040 nocnenosarensHocTei. Bcero MoxHO cocraButh 1260 +
2520 4 3780 4+ 5040 = 12600 nocnenoBaTenbHOCTEH.

Kommenmapuii. Bepnoe obocrosannoe pewierue,— 20 6annos.  BepHwviil omeéem noKazaH Kax
cymma uucen, pacuémel u obocnosanus..ne-npusedenvt — 10 bannos. He yumeno uucno
nepecmano6ok — 5 6annos. Cuumaemcs, 4imo wucio nepecmano8oKk mpéx d1emMeHmos pagHo 3 —
cHumamy 5 6annos. B pewenuu ecmv npoosudicenue, Ho ecmb U ouubku — 5 6annos. Pewenue
HAuamo, HO 3amMemHo20 npoosudicenus vem — 2 6auna.  Pewenue omcymemeyem unu Hegepo
— 0 b6annos.

4. B mapamrenorpamme, ABCD co cropoHamu AB = 8,BC = 5mpoBen OHCCEKTPUCH
BHyTpeHHUX yrinoB A,B,C,D. B nepeceyeHuu oHu oOpa3oBaiu 4eThIpEXyroabHUK KLMN.
3aTeM mnpoBeNH OUCCEKTPUCHl BHELIHUX YIIIOB mapaiuienorpamma ABCD, onu oOpasoBaiu
4yeTeIpExyroiabHUK PQRS. Haiinure mummnbl quaronaneil yetsipéxyroinsaukos KLMN u PQRS.
Otser.3 u 13.

Pemenne. ITycts AN u BN— OuccekTpuchl BHyTpeHHUX yriioB A u B napannenorpamma ABCD.

Torna KNM = ZANB =180°—>sA—>/B. Ho ZA+£B=180° nockomsky o0
CMeXHbIe YIIIbl mapauienorpamma. Ilostomy ZANB = 90°. Ilycte AP u BP— OucceKTpucel
BHemHUX yriioB A u B. Torma 4SPQ = £APB = 180°—%LXAB —%LYBA, rne <XAB wu

2YBA — BHeuHue yrisl npu BepiinHax A u B, ux cymma take paBHa 180°. Takum oGpasom,
£SPQ = 90°. AHajOrM4HO MOXKHO II0Ka3aTh, 4TO BCE YIVIbI OOOUX 4YEThIPEXYrOJILHUKOB
HpsIMBIE.

Touka K, nexxamas Ha 6uccexkrpucax yrinos DAB u ADC, paBHoynaneHa ot npsimsix AB u CD,
TeM jxe cBoWcTBOM obmamaroT Touku M, Q,S. Ilostromy Touku K,M,Q,S nexaT Ha omHOU
npsiMoii (paBHOyznaneHHoi ot npsimblx AB u CD). Ananoruuso, touku L,N,R,P nexar Ha
OJIHOM mpsiMoii (paBHOYJaneHHOH OT npsAMbIXBC u AD).



SM = AB, tak xak ABMS — napamnenorpamm. SK = MQ = BC, tak xak AKDS u BQCM —
paBHBIe MpsMOyroibHUkH, a SK,MQ,BC— nuaroHanu 3TUX MNpsAMOYroidpHHKOB. OTciona
SQ=SM+MQ=AB+BC=8+5=13, KM =SM—-SK= AB—-BC=8-5=3.

Kommenmapuii. Bepnoe obocnosannoe pewenue — 20 b6annos. Hatidenvl ouazonanu 00Ho2o
uemvipexyeonvruka — 15 6annos. Pewenue He 3akoHueHo, ecmb npodgudicenue — 5 bannos. B
peuienuu ecmov npoosudiceHie, Ho donyujena owuoka — 2 banna. Pewenue monvko navamo — 2
banna. 3a npobenvl 6 6eprom pewenuu chumaemes 1-2 oanna. Tonvko omeem — 0 6annos.

5. HeotpuuarensHsle uncnia a, b, ¢ yIOBIETBOPSIOT YCIOBHIO

a? 4+ b% + c? + abc = 4.
JHoxkaxwute, uto 0 < ab + bc + ac — abc < 2.
Pemienne. 3ameruM, 49TO @,b,C HE MOTYT BCE OJHOBPEMEHHO OBITH Oombmie 1, 3TO
npoTuBopednio Obl ycnosuio. Ilycts, Hanpumep, a < 1. 3anmmem ab + bc + ac — abc =
a(b + ¢) + bc(1 — a). OueBuaHO, 3TO BHIPAXKEHUE HEOTPHUIATENLHO, U OLIEHKA CHU3Y J0Ka3aHa.
JUtst [oKa3aTenbCTBA OLCHKU CBEPXY PACCMOTPHM TPU JAaHHBIX YKCIa. J[Ba M3 HHX HE MEHbIIe 1
WM JIBa U3 HUX He Goubre 1, mycTh Takue 4ucna — 310 b u ¢. B mobom cnyaae. (1 — b)(1 —
c)=0.
B ycnosuu a? + b? + ¢2 + abc = 4 3amenum b? + c?na MeHbliee Bbipaxenue 2bc, nomyunm
HepaseHcTBO a2 + 2bc + abc <4, wm bc(2 + a) < 4 — a?.-Ilocne. cokpauieHus NOTy4aem
bc<2—a. Torma ab+bc+ac—abc< ab+2—a+ac(li—b)=2—-a(l—c)(1->b) <
2.

Kommenmapuii.  Bepnoe  obocnosannoe pewenue - 20 “6annos.  Haiidenvr epanuysi
603MOJICHBIX 3HaveHull ona a,b — 7 6amnos. Bwiacweno,<umo a>1, b>1- 5 6awos.
Paccmompen  wacmuwui  cayyaii (n=2) — 5 6amnos.” Pewenue He 3aKoHueHo, ecmb

npoosudicenue — 5 bannos. Paccmompenvt moavko-npumepsbl — 2 6anna. Pewenue nauamo, Ho
npoosudicenus vem — 2 banna.  Pewenue omcymemeyem unu neeepro — 0 6annos.



