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OTBETbHI U PEHIEHUSA
9 KJIACC

O6mree komuyecTBo O0amnoB 100. Pemenne kaxxnoi 3agaun oneHuBaercs Kiopu u320 6ansios
B COOTBETCTBHH C Pa3pabOTaHHBIMH KPUTEPHUSIMH M METOIUKON OI[CHKHU:

baJsbl IIpaBuabHOCTH (0LIMOOYHOCTH) PelICH U
20 ITonmHOE (BEpHOE) pellICHHE.
16-20 | Bepnoe pemenue. MeroTcs HeOObIIME HEAOUETHI, B LIEJIOM HE BIMUSIONINE Ha
pelieHue.

12-16 | Pemenue B niesiom BepHoe. OJTHAKO OHO COJEPXKUT PsiJl OMUOOK, THO0 HE
paccMOTpPEHbI OTAENbHBIE CIy4Yau, HO MOXET CTaTh IMPABHIILHBIM M1OCJIEe HEOONbIIUX
HWCIPABIICHUH WUIIN TOMOJIHEHUM.

8-12 BepHo paccMOTpeH OJMH U3 IBYX CYHIECTBEHHBIX CIy4aeB.

6-8 JlokazaHbl BcnoMoraTelbHble YTBEPXkKACHHsI, TOMOTaloIIle B pelIeHUH 3a1a4u.
2-6 PaccmoTpensl yacTHbIE Cly4yau MPU OTCYTCTBUM pelieHus (WK P OMKUO0YHOM
pEIICHUN).
0-2 Perienne HayaTo, HO MPOJIBI)KEHUE HE3HAUUTEIIHHOE.
0 Pemenne HeBepHOE, TPOIBHIKEHUSI OTCYTCTBYIOT.
0 Perienue oTcyTcTBYyET.

Vkazanus x OYEHUBAHUIO OMOEJIbHBIX 3a0aY codepofcamc,q 6 KOMMEHMAPUAX K peULeHUsM.

Bapuanr 1

1. Ilepen nBymsi OempbuaTtaMu, KOTOPBIX 30BYT PeDKUK M JIpIMOK, IBE Ky4d OpEXOB, B
onHoW 47 opexoB, B Apyroil 74 opexa. Pepkuk MoOXeT B34Th ceOe MO0y Kydy OpEXOB, a
JpYyTyIo Kydy MOJeNuTh Ha ABe yacTu. [loToM TO e camoe crnenaer J[pIMOK ¢ KydaMmu, KOTOpbIe
obpazoBayce. U manpine oHuM mo odepenu OepyT cebe OfHY Kydy, a BTOPYIO JENST Ha JBe
yacTh. BedrpeiBaeT TOT, KTO cenaeT 3To nocieqHuM. KTo U3 HUX MOXET BBIUTPATh MPH JTHOOBIX
XO/1aX APYroro, U Kak eMy HaJo 1eHCTBOBATh?

OTBer. PbiKUK.

Pemenue. Ecnu PeoKuk mepBeIM X010M BO3BMET Ky4y U3 47 OpexoB, U MOAETUT BTOPYIO
Kydy Tak, 4ToObl B KaxJ0W Kyde OBUIO HEUETHOE 4YHCIO OpexoB, TO Mocie Xoxa JlpIMKa
00s13aTeIbHO OCTaHEeTCsl OJlHa Ky4ya € HEYETHBIM YMCIOM, U OJHA C YETHBIM YHCIOM
opexoB.PbKMK ~ BO3BMET Kyuy C HEUETHBIM YHCIIOM, U MOJEIUT BTOPYIO Kydy TakK, 4TOOBI B
KaXJ0i Kyue Obuto HeuéTHoe unciio opexoB. Ilocie xona JlpIMka Bcerga B OHOM Kyde Oyner
4€THOE YHCIIO OPEXOB, TO €CTb HE MeEHbIle 2, U PbDKMK Bcerja MOXET caenaTh XOI.
[Tpourpeimnas no3unus (1,1) MoXeT BOSHUKHYTh TOJIBKO Mocie xofa Pepkuka, Toraa JpiMok
HE CMOXXET pa3JIeIUTh Kydy U IPOUrpaer.

Kommenmapuiu. Ilpeonoosicennas cmpamezusi Modcem Cmams HPABUTbHOU NOCTe
Hebovuwux ucnpasnenuti — 12 6ainos. Omeem nonyueH U3 paccmMompeHus 4acmHuuix ciyiaes — 2
banna. Pewenue navamo, no npoosudcenue neznauumenvroe — 2 oanna. Tonvko omeem — 0
bannos.

2. OkpyXHOCTb paauyca 2 ¢ HeHTpoM B Touke O mnpoxoauT uepe3 Touky K. B
OKPYXXHOCTH paainyca 5 ¢ neHTpoM B Touke O NMPOBEACHBI IBE MEpIEeHAUKYIIpHbIE Xopasl AB u
CD, nepecekatomuecs B Touke K. Ha nponomkennn orpeska AB 3a TOUKy A OTJIOXKEH OTpE30K




AF = BK, a na nponomkenuu orpeska CD 3a Touky D otioxen orpe3ok DE = CK. Haiigute
JUIMHY oTpe3ka FE.

OtBer. 2V46.
Pemenne. OnyctuMm u3 Touku O nepneHauKkyisipsl HAAB u CD o nepecedeHus ¢ HUMH,
JUIMHBI TIEPHEHIUKYJISAPOB 0003HAYMM COOTBETCTBEHHO a W b. 3ameTum, 4YTO aAMaMeTp,

2 2
HEpPIEHANKYIAPHBIA X0pae, AenuT eé nomonaM. [lostomy (%) + a? = 25, (%) + b2 = 25.

Otcrona AB? + CD? = 200 — 4(a? + b?). Ho a? +b?> =22, u AB*+CD? =200—4-4 =
184.FE? = FK?> + KE?, npu »tom FK = FA+ AK = AK + KB = AB,KE = KD + DE =
KD + CK = CD,u FE? = AB? + CD? = 184,FE = 2./46.

Kommenmapuii. Ilonmoe seproe pewenue — 20 b6annos. /Jonywena HenpuHyunuaibHAas
owudbka — munyc 1 6ann. /lokazansl nonesHvie cnomozamenvhvle ymeepicoenus — 8 6annos.
Paccmompen  uacmmueiti  cnyuaui — 6 6annos. Pewenue nauamo, HO NpOOBUdCEHUE
He3HauumenvHoe — 2 bauua.

3. IOpa B3a1 TpU TOJOKHUTENBHBIX UHCIA, TMONAPHO TIEPEMHONKMI HX, CIOXKHII
OJIy4eHHBIE TIPOU3BENEHHS U MONyur uncio N > 75. JIokaxkuTe, 4TO CyMMa MCXOAHBIX YHCEIl
ooxbire 14,5.

Pemenne. O603HauMM UCXOAHBIE uncIa a,b,c. Bosseném ux cymmy B kBagpat: (a +
b+c)?2=a?+b?+c?+2(ab + bc +ca). BocnonszyeMcs cooTHOLmIEHUAMH — a’ + b? >
2ab,b? + c? > 2bc,a? + ¢? > 2ac. CxnanpiBas HepaBeHctBa, mnonydaeM 2(a? + b? + ¢?) >
2(ab + bc + ca). Orciona (a+b +c¢)?2>3(ab+bc+ca)>375 u a+b+c>15>
14,5.

Kommenmapuii.  Jlokazanwl  6cnomozamenvuvle  ymeepocoenuss. — 6 6anos.
Jloxazamenbcmeo npoeedeHo MmMoObKO Ol YACHMHO20 CIy4as yenvix uucel — 5 6annos.
Paccmompen monvko npumep — 2 6amna. Pewenue nauamo, HO NPpOOSUdICEHIE HEZHAUUMETLHOE
— 2 banna.

4. Yucno, menbimee 100000, Gospire yucna, 3aMMCaHHOTO TEMHU K€ HUppamMu, HO B
obpatHOM mopsinke, Ha 6363 . HaliquTe Bce Takue 4ncha.

OtBer. 8071, 8181, 8291, 9072, 9182,9292.

Pemenne. ITycTh HCXOHOE YHCIIO YETHIPEX3HAUHOE, 0003Ha4NM ero abcd. ITo ycioBuio
abcd — dcha = 6363, um 999(a — d) + 90(b — ¢) = 6363, mnocle COKpaleHHs MOIydaeM
111(a —d) + 10(b — ¢) = 707. 3anmmem coortnomenue B ujae 110(a —d) + 10(b —¢) +
(a—d)= 700+ 7,0orcrona a—d =7. Torga 10(b —c¢) =707 —777 =-70, c—b=7.
Hus (a,d)nogxonst napbl 3Hadenuin  (9,2) u (8,1), misa (b, c) maper  (2,9), (0,7) u (1,8).
ITomywaem  ymcma  9292,9182, 8181,8291, 9072, 8071.Ilycte  ucxomHoe  4HUCIO
nsaTU3HauHoe, o0o3HauuMm ero abcde. Ilo ycnosuro abcde — edcha = 6363, wm 9999 (a —
e) +990(b — d) = 6363, mocie cokpamienus nmonydaem 1111(a —e) + 110(b — d) = 707.
3anumem cootHouenue B Buae 1110(a —e) + 110(b —d) + (a —e) = 700 + 7, orcroga a —
e =7. Ho npu a — e = 7 COOTHOILEHUE HE MOXKET BBINOIHATLCA, TaK Kak nmojayunm 110(b —
d) <990,a 1111(a — e) = 7777.O4eBUIHO TAKKE, YTO MCXOJHOE YHMCIO HE MOXKET MMEThb
MeHbIe 4 udp.

Kommenmapuii. Ilonnoe eepnoe peuwenue — 20 6annos. B éeprom pewenuu oonywena
apugmemuueckas owubka — crHuxcamv Ha 2 6anna. Pewenue Hauamo, HO NpoOBudICEHUE
HesHauumenvHoe — 2 oanna. Pewenue neeepro unu omcymcemeyem — () 6annos.

5. 2n TOYEK, SBIAIOMIMXCS BEPIIMHAMU MPABUWIBHOTO 2N-yrOJIbHUKA, COEJUHEHbI
IIONIApHO Hemepecekamumucs orpeskaMu. Okas3anoch, 4TO 3TO MOXHO caenatb — 14-1o0
ciocobamu. CKOJIBKUMH CIIOCOOAMHM MOXKHO COCIUMHHUTH IIONApHO HENepPeCceKaIoMMMUCs
OTpE3KaMH BEPIINHBI TPpaBHIbHOTO (21 + 2)-yronsHuka?

Otser.42.



Pemenue. B 4-yronpHHKE COEAMHHUTH BEPIIMHBI YKAa3aHHBIM 00pa3oM MOXHO JIBYMs
cnocobamu. PaccMoTpuM 6-yroibHUK, 3aHyMEPYEM €ro BEpIIMHbI U BbiOepeM BepuinHy A;. OHa
JOJDKHA COEUHSATHCS. POBHO € OJHOM BeplunHON. Eciim A, coenuHsieTcst ¢ coceqHell BepIIMHON
A,, TO OCTAarOTCSl U30JIMPOBAHHbIE 4 BEPIIMHBI, KOTOPbIE€ MOKHO COEIUHUTH 2 CIHOCOOaMH.
Cocennux BepmmH aBe (A, 1 Ag), TOITOMY Takux crioco0oB 4. BepumHy A; HENb3sl COCTUHUTD
¢ A; wmn Ag, Tak KaK HEUETHOE YMCIIO BEPIIMH HEb3s pa30ouTh He napsel. [lpu coenunenun A, u
A,BeplIMHBI pa30UBaAIOTCA Ha JBE TPYMIbI 110 2 BEPUIMHBI, B KaXJ0H TpyIme COeNUHUTh UX
MOXKHO OfHUM crocobom. Mtoro umeem 2-2+1-1 =5 cnocoboB mist 6-yronpauka. s 8-
YrOJbHUKAa BEpUIMHY A; MOXHO CO€IMHHUTH ¢ A, wim Ag, B KaXIOM cillydae ocTaBmmecs 6
BEpIIMH pa30MBAIOTCA 5 Crrocobamu, Kak HaiIeHO BbIlIe. MOYXXHO COCTUHUTD C A4, TOTIa ClipaBa
2 BepUIMHBI, clieBa 4, 4ncio cnocoboB 1+ 2. MOXXHO COeTUHUTH C Ag, TOrAa cripaBa 4 BEpIIMHBI,
ciesa 2, ynciio cnoco6os 1 - 2. Beero cnoco6os 2 -5 + 2 + 2 = 14. Takum obpaszom, (2n + 2)-
yroibHUK — 370 10-yrompHuk. s 10-yronpHUKa YUCIO COCOOOB HaXOAWUTCS aHAJOTMYHO, C
UCIIOJIb30BaHUEM MOJTYYEHHBIX pe3ynbTaToB: 214 +2-1-5+ 2.2 = 42,

Kommenmapuii. Ilonnoe eéepnoe pewenue — 20 6annos. B éepnom pewenuu oonywena
apugmemuueckas owubka — chuxcamov Ha 2 oanna. PeweHnue 6epHo nauamo, npucymcmeyem
uoes pewenus — 3 oanna. Pewenue nauamo, Ho npoosudsicenue HesnauumenvbHoe — 2 Oauna.
Pewenue neeepno unu omcymemayem — 0 6annos.

Bapuanr 2

1. B terpagu Hamucanbl OyKBBI PYCCKOTO M aHTIMKUCKOrO andaBUTOB, BCETO BMecTe 59
OykB. Aptém u Hazst mo ouepenu BhIUEPKUBAIOT OYKBBI, TPUUEM 32 pa3 MOKHO BBIYEPKHYTh UJIU
1, v 2, unm 8, wim 9 6ykB. ToT, KTO HE CMOXKET cAeaTh X0/, MpourpeiBaeT. Haunnaer Aprém.
KTo U3 HUX MOKET BBIUTPATh MPU JHOOBIX X0JaX JPYToro, ¥ Kak eMy HaJl0 BBIYEPKUBATH OYKBBI?

OTtBer. ApTéM.

Pemenue. Ecmu ApTéM nepBbIM X0/10M BbIUepKHET 9 OykB, To ux ocranercs 50. [Tocie
xona Hagu Aprtém Bcerja MOXeT BBIYEPKHYTh CTOJIBKO OYKB, 4TOOBI OCTAJIOCh YHCIIO, KPaTHOE
10. Hampumep, ecnmu Hanst Beraepkaer 1 OykBy, To AptéMm — 9 OykB, ecnu Hans BeraepkHer 2
OykBbI, TO ApTéM — 8 OyKB. A ecnu Hans BeruepkHeT 8 unu 9 6ykB, TO ApTEM BBIUEPKHET 2 UIH
1 O6ykBy. Ilocrme ouepenHoro xoma Apréma Oymer ocraBatbes 40, 30, 20, 10, 0 6yks. Korma
octanetcs 0, Hansg He cMoxeT caenath XoJ.

Kommenmapuii. [lpeonosicennas cmpameaus Modcem Ccmams HPABUNLHOLU NOCIe
Hebonvuwux ucnpasnenuti — 12 6aninos. Omeem nonyueH U3 pacCMOmMpeHus: YaCmHslx ciyiaes — 2
banna. Pewenue nauamo, HO npoosudicenue Hesnadyumenvroe — 2 6anna. Tonvko omeem — O
oannos.

2. B OKpyXHOCTH TIpOBEIEHBI JBE MEPHEeHANKYJsipHBIe Xopasl AB wu CD,
nepecekatomuecs B Touke K. M3pectno, uto AK =7, KB =1, CK = 5. Haiinure pamunyc

OKPY>KHOCTH.
V481 /
5.

Pemenue. BBeném cructemy KOOpAMHAT C IIEHTPOM B TOYKE A, MPOIJIUB OTpe30K AB 10
ocu abcuucc. B oroii cucreme touku Oyayt umers koopaunatel A(0;0),B(8;0), C(7; £5).
Bribepem s onpenenéHHOCTH 3HAK «+» y opauHaThl C. Tpu TOYKH MONHOCTBIO ONMPENEISIIOT
NPOXOANIYIO Y€Pe3 HUX OKPYkKHOCTh. O003HauuM 1eHTp okpyxkHoctd O(a;b) w 3anmiuem
ypasHenue okpyxnoctu: (x — a)? + (y — b)? = R?. OueBuzHo, uto a = 4 (Tak Kak JAUameTp,
MePIEHANKYIAPHBIN Xopae AB, neauT e€ monoyam).

OTtBer.

16 + b? = R?,

[ToncraBinsis koopauHaThel Touek A u C, mojiydaem {(7 _ 4)2 +(5— b)z _ R



Beluutass M3 BTOPOro ypaBHEHHUs IEpBOE, HAXOAUM b = 9/ 5 oTkyna R? = 481/ 25,

R =481

/ 5- Ecimi B kadyectBe 3HaKa opauHaThl (' BRIOMPACTCS «—», TO H3MCHSCTCS 3HAK b, HO

Ha BEJIMYMHY pajunyca R 3TO He BIUSET.

Kommenmapuii. Ilonnoe eeproe pewenue — 20 b6annos. /Jonywena apupmemuyeckas
owubka — mumnyc 1 6ann. Pewenue 6 yenom eepHoe, 0OHAKO COOEPHCUM CYUIECTNEEHHYIO
owubky — 12 6bannos. Jloxazamvl nonesmvie ecnomozamenvHvle ymeepoicoenus — 8 6annos.
Pewenue nauamo, no npoosusicenue neznauumenvroe — 2 oania.

3. Yucna a, b, ¢ nonoxurensusl 1 abc(a + 2b + 3¢) = %. Tokaxure, uyto (a + 2b)(a +
3c) = 2.

Pemenue.(a + 2b)(a + 3¢) = ala+ 2b + 3c) + 6bc. U3 ycnoBus CIELyeT, YTO
a(a +2b + 3c) = 1/6bc'

Takum o6pasom, (a + 2b)(a+ 3c) = 1/6bc + 6bc. Beeném obosnauenue 6bc = t, monyuum

(a +2b)(a+3c) = 1/t +t. TlocmemHee BBIpaKEHHE WPH MOJOKHUTEIBHBIX! MPUHAMAET

3HAYCHUS HC MCHBIIIC 2, TaK KakK
1+t 1-2t+t>+2t (1-1t)?
1/t +t = . = " = + 2.

Kommenmapuii. Pewenue 6 yeiom eeproe, HO He8epHO OQOPMAEHO OOKA3AMENbCMEO
Hepasencmea — 15 6annos. Bepuas uodes pewenus, 0OHAKO O0KA3AMENbCMBO COOEPIHCUM
cywecmeennylo owubKy uau He 3axkoHueno — 10 6awios. [Joxazanvl 6cnomozamenvhvle
ymeepoicoenuss — 6 6annos. JJokazamenbcmeo npo8edeHo MobKO Ol YACMHO20 CAYYAsl YeblX
yucen — 5 bannos. Paccmompen moavko npumep — 2 6ania. Pewenue nauamo, Ho npoosudicerue
He3HauumenvHoe — 2 bauna.

4. Haiinute Bce HEUYETHBIC YETHIPEX3HAYHBIC YHUCIIA, KOTOPHIE KpPaTHBI, HO HE PaBHBI
YUCIIaM, 3alTUCAaHHBIM TEMH XK€ I paMu, HO B 00paTHOM MOPSIKE.

OTtger. 9801.

Pemenue. [Tycts abcd = k - dcba. OueBnnno, 1 < k < 9 u He4éTHO.

Ecm k = 3, d moxer npurumath 3HaueHus 1, 2, 3. [1pu 3naueHusx d Gosbiie 3 4uciio cripaBa
craner nstu3HauHbIM. Ecmn d = 1, To abcd oxanumBaercs Ha 1, u 3Hauut,dcha okaHYMBaeTcs
Ha 7: 7bcl = 3+ 1cb7. Torna uucino ciesa Gonbiie 7000, a cnpasa — Menbie 6000. Ecim d =
2, 0 abcd uétno. Ecru d = 3, to  abc3 = 3 - 3cha, OTKyJa a = 1, cineBa 4KClIO MEHbIIE
2000, cnpasa 60ab1e 9000.

Ecim k = 5, o abed = 5 - dcha, v d nomkHO paBHsTHCS 1, HO YKClIa, OKAaHYUBAKOIIHMECs Ha 1,
He JendaTcd Ha 5.

Ecmu k = 7, 10 abcd = 7 - dcha, u d nomxHO paBHATBCS |, momyyaem abcl = 7-1cha, OTKyJia
a = 3.CneBa uucno mensie 4000, cnipasa 6ombie 7000.

Ecmt k = 9, 10 abcd = 9 - dcba, u d nomkso paHaThcs 1. ITomyuaem abcl = 9 - 1cha, nerko
BUJIETh, UTO a = 9. Hrak, 9bc1 =9 - 1¢h9, cocraBum ypaBHenue: 9000 + 100b + 10c + 1 =
9000 + 900c +90b + 81. Ilocnme ympomenus monydaem b = 89c¢ + 8. EnmHCTBEeHHBIM
penieHueM siBisiercs mapa b = 8,¢ = 0.

Takum o6paszom, abcd = 9801 = 9 - 1089.

Kommenmapuii. Ilonnoe seproe pewenue — 20 6annos. Ilonyuen sepuulii omeem, HO 8
odokazamenvcmee, Ymo Opyeux ducen Hem, paccmompenvl He 6ce cayyau — 15 b6annos. Eciau
BEPHBIIL OMBem He NOLYYeH, HO NPOoOsuUdceHUe sHauumenvhoe — 15 6annos, sepHo paccmompervl
MHo2ue cayuau — 10 6ann0s; 6epHO paccmMompeHvl mMobKo HeKomopwle cayyau — 5 0ainos.
Pewenue nauamo, no npoosudicenue uezHauumenvhoe — 2 6ania. Pewenue nesepHo unu
omcymcmeyem — () 6annos.

5. Koust mocTaBui1 BHYTPH BBITYKIOTO 24-YrOJbHUKA HECKOJIBKO TOYEK, H COSTUHUIT UX
HEIMEPEeCeKAIOMIMMKCS OTpe3KaMu MEXJYy Cco00l W ¢ BepIIMHaMM MHOIOYrojibHUKa. B




pe3yJibTaTe MHOIOYTOJIbHUK pa30Ouiics Ha TpeyroibHukU. Kakoe HanMeHblIee Ynuciao ToYeK HaJlo
MOCTaBUTb, YTOOBI YK CIIO TPEYTOJIBHUKOB IMPEBBICHIO 507

Orser. 15.

Pemenue. Ouenka. [lycTb ObIJIO TOCTABIEHO 7T TOYEK U MOITYYEHO k TPEyroJbHUKOB.
CymMa yriioB BCeX TPEYroJibHUKOB paBHa k - 180°. OTa cymMMa COCTOMUT M3 CYMMBI YIJIOB IPH
BEpUIMHAX MHOIOYIOJIbHMKA, KOTopas paBHa 22-180°, u CyMMBI yIJIOB, CXOISIIHUXCA BO
BHYTpeHHHX ToukaX. [locnenuss cymma paBHa 360° - n. U3 ypaBuenus k - 180° = 22 - 180° +

360°-n waxomuM k =224+ 2n wm n = %.Hocmnbxy k > 51,n > 14,5. Haumenspiiee

uenoe n paBHo 15. [Ipumep. [loctaBuMm oHY TOUKY BHYTpHU 24-YrojIbHUKa U COEIMHUM €€ C
BEepUIMHAMU, MOJNyuYuM 24 TpeyroibHuka. BHyTpr 14 M3 HUX MOCTaBUM IO TOYKE U COEAUHUM
3Ty TOYKY C BEpIIMHAMH JAHHOTO TpeyroJjibHHKa. Bcero TpeyronpHukoB crano 14 -3 + 10 =
52, touek 1 + 14 = 15.

Kommenmapuii. [lonnoe sepnoe pewenue — 20 6anios. B 0ookazamenvcmee moeo, ymo
YUCTIO MPeY2ONIbHUKOB He 3A8UCUM OM PACNOJONCEHUs U NOCIe008aMeNbHOCMU COeOUHEeHUs
mouexk, ecmv Hedouémul — 17 6annos. /Jokazamenbcmeo npogooumcs 0isi KOHKPemHo20 Cyyds —
15 6annos. Toavko npumep — 10 6annos. Omeem nonyyer 0 50 mpeyeonvHuKos, a He YuUcCia,
npegviuaiowjeco 50 — munyc 1 6ann. Cuumaemcs He 4UCIO MPEY20IbHUKOS, COCMABIAIOUUX
pasbuenue, a obwjee 4UCIO MPey2oIbHUKOS8 — MuHyc 2 6anna. Bepnoe nauano, npucymemeyem
uoes pewenusi — 5 6annos. Pewenue nauamo, no npoosudcenue He3navumenvHoe — 2 oauna.
Pewenue neeepno unu omcymcemeayem — ) 6annos.

Bapuanr 3

1. Yyk u I'exk mo ouepeau OepyT opexu U3 KydyH, B KoTopod 84 opexa. 3a oguH pa3
MO>KHO B3Th 4 unu 5 unu 6 opexoB. TOT, KTO HE CMOXKET cIenaTh X0/, MPourpbeIBaeT. IlepBriM
Oepét opexu Uyk. KTo U3 HUX MOXKET BBHIMUTPATh MPHU JOOBIX XOJIaX APYroro, U Kak eMmy Hajio
IeficTBOBATH?

Ortser. Uyk.

Pemenne. Ecan Uyk nepBeiM x010M BO3bMET 4 opexa, To ux octanercs 80. [Tocne xona
I'eka Yyk Bcersia MOKET B3STh CTOJIBKO OPEXOB, YTOOBI OCTAJIOCH YHCIIO, KpaTHoe 10. Hammpumep,
ecm ek Bo3pMET 4 opexa, To Uyk — 6 opexoB, eciu ['ek BO3bMET 5 opexoB To U Uyk — 5
opexoB, eciu ['ek Bo3bMET 6 opexoB, To Yyk — 4 opexa. [locne ouepennoro xona Uyka Oyner
octaBatbes 80,70, ..., 10,0 opexos. Korna ocranercs 0, I'ek He CMOXET caenaTh XOI.

Kommenmapuii. B eepnom pewenuu nepenymauvl yciosuu nobedvt — 19 6annos.
IIpeonoscennas cmpameaus modcem cmams NPAGUILHOU NOCe Hebonbwux ucnpagieHu — 12
oannos. Omeem noayueH u3 paccmMompeHus 4acmuuix ciydaes — 2 oanna. Pewenue nauamo, no
npoosudicenue nHesnauumenvnoe — 2 banna. Toavko omeem — () 6annos.

2. B OKkpyXHOCTH TIpOBEIEHBI JBE TMEpIEeHAUKYJsipHbIe Xopael AB wu  CD,
nepecekatomuecs B Touke K. MsectHo, uto AK = 3,KB = 1,CK = 5. Haiinure paaunyc

OKPY>KHOCTH.
V221 /
5.

Pemenue. BBeném cructemy KOOpAMHAT C IIEHTPOM B TOYKE A, MPOIJIUB OTpe30K AB 10
ocu abcuuce. B oroii cucreme touku Oyayt umers koopaunatel A(0;0),B(4;0), C(3; £5).
Bribepem s onpenenéHHOCTH 3HAK «+» y opauHaTel C. TpHu TOYKM MOITHOCTHIO OMPENCTSIOT
MPOXOMSIIYI0 Yepe3 HUX OKPYKHOCTb. OGo3HaumMm 1eHTp okpyx)HoctH O(a;b) m 3amumiiem
ypasHenue okpyxaoctu: (x —a)? + (y — b)? = R?. OueBuzHo, uto a = 2 (Tak Kak AUaMeTp,
MePIEHANKYIAPHBIN Xopae AB, neauT e€ monoyam).

OTtBer.

4+ b = R?,

HO)]CTaBHSISI KOOpAWHATBI TOUCK An C, nojaydyacm {(3 _ 2)2 4 (5 _ b)2 _ Rz_



BbluuTass w3 BTOpPOro ypaBHEHHs TIepBOE, Haxomaum b = 11/5, otkyna R? = 221/25,

R =+/221

/ 5- Ecinu B kadecTBe 3HaKa OpAMHATHI C BBIOMPACTCSA «—», TO M3MCHSCTCS 3HAK b, HO

Ha BEJIMYUHY pajryca R 3To He BiuUsieT.

Kommenmapuii. Pewenue 6 yenom éeproe, Ho cooepiicum cyujeCmeennyio ouuoxy — 12
bannos. Jlokazanvl nonesHvle GcnomozamenvbHvle ymeepocoenus — 8 oannos. [onywena
apugpmemuueckas owubka —  munyc 1 6ann. Pewenue Hauamo, HO NPOOBUNCEHUE
He3HauumenvHoe — 2 bauna.

3.Yucna a, b, ¢ nonoxurensusl U abc(a + 5b + ¢) = % Joxkaxure, uro (a + 5b)(a +

c) = 2.
Pemenue.(a + 5b)(a + ¢) = ala + 5b + ¢) + 5bc. U3 ycnosus cuenyer, uro a(a +
5b+¢) = 1/5bC.TaKI/IM oopazom, (a+5b)(a+c) = 1/5bc + 5bc. BBenéMm o0o03HaueHHE

5bc = t, nonyuum (a + 2b)(a + 3c) = 1/ ¢ + t. TlocnenHee BhIpaKeHNE MIPH MOTOKUTETBHBIX

IIPUHUMACT 3HAYCHHA HC MCHBIIC 2, TaK KakK
1+t2 1-2t+t?2+2t (1-1t)?
t t t t
Kommenmapuii. Pewenue 6 yenom eéeprHoe, HO He8epHO OQOPMIEHO 00KA3AMETbCMEO

Hepagencmea — 15 6annos. Bepnas udes pewenus,  HO 00KA3AMENbCMEO COOEPHCUM
cyujecmeeHnylo owudKy uau He 3axkonueno — 10 0Oannos. Jokazamvi 6cnomozamenbHbie
ymeepaicoenus — 6 6annos. [okazamenbcmeo npogedeno moabKo 0N 4aCMHO20 CLYYasl Yeablx
yucen — 5 o6annos. Paccmompen monvko npumep — 2 6anna. Pewenue nauamo, Ho npoogsudicenue
He3HayumenvHoe — 2 bauua.

4. Haiinute Bce 4YETHBIE YETHIPEX3HAUHBIE YMCIA, KOTOpbIE€ KpaTHbI, HO HE pPaBHBI
qrciIaM, 3aliCaHHBIM TeMH K€ Iudpamu, HO B 00paTHOM MOPSIZIKE.

Otger. 8712.

Pemenne. Ilycts abcd = k - dcha. Ouesunno, 1 < k <9, a d MoXeT NPUHUMATh
TONBKO 4€THBIC 3HaueHus. Ecimu d paBHO 6 wim §, TO MpU YMHOXEHHHM Ha K YHUCIO CIIpaBa
CTaHEeT NATU3HAYHbBIM, I03TOMY HaJI0 paCCMOTPETh TOJILKO citydan d = 2,d = 4.

Ecmu d = 2,k mMoxeT npuHUMATh 3HaYeHus 2, 3, 4.

Ilycte k = 2. Umeem cootHomenue abc2 = 2-2cha. Torna a =1 umu a = 6, HO JErko
BUJIETh, 4TO paBeHcTBa 1bc2 = 2+ 2ch1 u 6bc2 = 2 - 2cb6 He MOTYT OBITh BEPHBIMH.

Ilycts k = 3, 0 ectb abc2 = 3+ 2cha. Torna a = 4, Ho 4bc2 + 3 - 2cb4.

ITycts k = 4, To ectb abc2 = 4-2cha. Torna a =3 wm a =8. [Ipu a =3 4yucno ciesa
menpiie 4000, cnpaBa Oomeme 8000. Ilpu a = 8 umeem 8bc2 = 4 - 2¢b8. CocTaBum
ypaBuenue: 8000 + 100b + 10c + 2 = 8000 + 400c + 40b + 32.

[Tocne ympomenus monydaem 2b = 13c¢ + 1. EAMHCTBEHHBIM peHIEHHEM JTOr0 ypaBHEHUS
sBisiercs mapa b = 7,¢ = 1.Ecmu d = 4,k MoxeT npuHUMATh TOIHKO 3HAYCHHE 2! abcd = 2 -
4chba. Yto6b! HOTyIHTh TOCTEAHIO Py 4, Hamo 2 yMHOXHTH Ha 2 U 7. JIerko BUAETh, 4TO
2bc4 # 2 4cb2 u 7hc4 # 2 - 4cb7.Taxum obpasom, abcd = 8712 = 4 - 2178.

Kommenmapui. Ilonnoe seproe pewenue — 20 6annos. Ilonyuen eephwiii omeem, HO 8
o0oKaszamenvbcmee, Ymo Opy2ux ducein Hem, paccmompenvl e eéce cayuau — 15 oannos. Ecnu
8epHbILL OMEem He NOLYYeH, HO NPOOBUdNCeHUe 3HaYumenvHoe — 15 bannos; eepHo paccmompeHul
mHozue cayuau — 10 6annos; eepHo paccmompenvl MOJbKO HeKomopbvle caydau — 5 0aunnos.
Pewenue nauwamo, Ho npoosudicenue He3HauumenvHoe — 2 Oanna. Pewenue HesepHo unu
omcymcmeyem — () 6ann08.

5. Mumia nmoctaBuil BHyTpH BBHITYKJIOro 30-yrojbHHUKa HECKOJIBKO TOUEK U COEAMHMII X
HEIMEPEeCeKAIOMIMMKCS OTpe3KaMu MEXJYy Cco00l W ¢ BepIIMHaMM MHOIOYrojibHUKa. B



pe3yJibTaTe MHOIOYIOJIbHUK pa3Ouics Ha TpeyroyibHUKU. Kakoe HamMeHbllee YuciIo TOYeK
HAJI0 TOCTaBUTh, YTOOBI YUCIIO TPEYTOJILHUKOB TpeBbIcHiIo 607

Otser. 17.

Pemenune. Ouenka. [IycTp ObIO MOCTAaBIEHO 7T TOYEK M MOJYYEHO K TPEyrojJbHHUKOB,
k > 61. Cymma yrioB Bcex TpEyrojlbHUKOB paBHa k - 180°. Dta cymMMa COCTOUT U3 CYyMMBI
YIJI0B IIPU BEPIIMHAX MHOTI'OYTOJIbHUKA, KOTOpas paBHa 28 - 180°, u cymMMBI YIJIOB, CXOASIIMAXCA

BO BHYTpeHHUX ToukaX. [locmemnsis cymma paBHa 360°-n. W3 ypaBuenust k -180° = 28 -
k—28

180° + 360°-n  wHaxomuM k =28+4+2n wmm n = — ITockomeky k = 61,n = 16,5.
Haumensbiiee nienoe n pasao 17.
[Tpumep. [ToctaBuM onHy TOUKY BHYTpH 30-yrolpHUKAa W COSIUHUM €€ C BepPIIMHAMHU, MTOTYyIUM
30 TpeyrompHuKOB. BHyTpum 16 M3 HHMX NOCTaBUM MO TOYKE M  COEIMHHUM 3Ty TOYKY C
BEpIIMHAMU JaHHOIO TpeyrojbHUKa. Beero tpeyronpHukos crano 16 - 3 + 14 = 62, touek 1 +
16 = 17.

Kommenmapuii. [lonnoe eeproe peuwenue — 20 6annos. B doxazamenbcmee moeo, 4mo
YUCTIO MPEY2OTbHUKOB He 3A8UCUM OM PACNOIONCEHUs U NOCe008aAMeNbHOCMU COeOUHeHUs
mouexk, ecmv Hedouémul — 17 6annos. JJokazamenbcmeo nposooumcs 0 KOHKPEmHo20 C1yuas —
15 6annos. Torvko npumep — 10 6annos. Omeem nonyyew 015 60 mpey2onbHUKOS, A He YUCIA,
npegviuaiowjeco 60 — munyc 1 6ann. Cuumaemcs He 4UCIO MPEY20NbHUKOS, COCMABIAIOUUX
pasbuenue, a obujee HUCIO MPey2oOIbHUKOS8 — MUuHyc 2 b6anna. Bepnoe nauano, npucymemeyem
uoes pewienusi — 5 6annos. Pewenue nauamo, Ho npoogudicenue He3HauumenvHoe — 2 Oauna.
Pewenue neeepno unu omcymcemayem — ) 6annos.



