Maremarnka VII kizace. Petsenns.
Pelnennsl YYaIxcs MOrvT OTJIMYATLCS OT aBTOPCKHX!

1. Joxasamenrscmeo:
Hanpumep, ecii BpIOpadbl BCE HEUETHDIE YACIA H HHCIO 4, TO cpeld HHX BE/b31 HaWTH ABa YHCAA, OAHO

H3 KOTOPLIX B ABa pa3sa Sonbille BTOPOYO.
Yino u mpedosanocs QOKaA3amy.

2. Horazamenvcmgo:
Kax H3BECTHO, HaTypaJlbHOE YUCJIO0 MMEeeT HEUYETHOE KOJUYECTBO HCHIITCHCﬁ TOrna M TOJBKO

TOTJIA, KOTZA SBILIETCA TOUHBIM KBaupaTon. ITycTh Ha Jocke GhUIH 3aNHCaHB! YHCHA d U b. Ecnul HHKTO 143
MaJIbUHKOB He omubGes, To uncna o, b u ab mmeror cootercTBenHo 99, 100 u 2019 pemnreneit.
Ilonyuaem, WTo wucma a B ab SBRIOTCS TOMHBIME KBaAPaTaMil. a HCIO b — ne spnsercs. Ho npu
YMHOKEHHH TOUHOTO KBA[DATA Ha UHCIO, HE ABJIOLICECS TOUHBIM KBAZPATOM, HE MOXET HONY4HTHCS
tounkli kpaapat. [IpoTuBOpeune. CrnenoRaTenpHO, XOTs OBl OHH U3 MATBUUKOR OLIHOCS.

Yo u inpebosanocs 00KaA3ainG.

3. Pewenue:
[ycts npamas nepecexaeT ocH OX n OV COOTBETCTBEHHO B TOHKAX A (a; 0) n B (0; b). Torma

1
momans Tpeyronsiuka AOB pasha EAOvOB, 3anviueM ypaBHEHHe npsMoH B Bume y=/hx+b. U3

yenosus cnemyet, wro k > 0. [ToacTaBunm B 970 ypaBHEHHE KOOPAHHATHI TOUKH M: 2=-2k+b. oTxyna

b=2+2k. '
VpaBHeHHE NPAMOH INPHMET BHI v=/kx+2+2k. Tlogcrapum B 3TO ypaBHEHHME KOODAMHATHI

Touek A 1 B.
2k+2 2
0=ka+2+2k, oTkyna a:—f—;-—:-zf;.

b=k-0+2+2k=2+2k.
2
B tpeyronsuuxe AOB xatet A&la‘ = 2+;, karetr BO = \b| =2+2k.

TlomyaaeM

1 2 1 2 !
~ 40 BO=~ 2+—)-(2+2k):(1+Aj-(2+2k)=2+2k+-+2=4+2~ k+w},
2 k k k k
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Spaop = 3 )

1
Cornacho m3BecTHoMY HepaseHcTBy Kommm: k+;22 s TOnoXHTeneHbIX k. [lo3atomy

7

] \
Sauop =3+ QL/( +;J >4+ 2.2 =8. MiiHumMansHoe 3Hauenue miomany Tpeyroistika AOB pasuo 8.

Omeemn: 8 k. en.
4. Hoxazamenscmeo:
Tak xax AC=2AB. To /BCA=30°. Toraa ZBAC=60°.
Tax xax AL — 6uccextpuca yrna A, 1o ZKAH=30° Torma / I L
ZAKH=60°. / T
/BKL=£AKH=60°. B tpeyronsunxe ALC yrav LAC // P
n LCA pasup! no 30°. Torza ZALC=180°-30°-30°=120°, 1 S

tJ

£BLK=180°-120°=60°. A H
B tpeyrompuuxe BKL yran BLK u BKL pasusr mo h
60°. CricpoBaTenbHo, AaHHALH TPeVIOALHHK PaBHOCTOPOHHUH.
Yo u mpeto6anocey 00Kazatb.
5. HHokazamenwvcnigo:
CoenuHMM OTpE3KaMi CepelHHbl MPOTHBONONOKHBIX CTOPOH. B mrore ucxomwsii xsanpat
OKaeTcs pa3bHTBIM Ha 4 KBaJlpaTHKa, CO CTOPOHAMH B 2 pasa MEHbIDMMII CTOPOH HCXOIHOTO KBanpata.
3aMeTHM, YTO XOTs Ol B OFHOM H3 KBAIPATHKOB OKAKETCA HE MEHEe 5 MypaBbeB (IpaHHLbl KBajpaTHKa



CHIFTaeM (('I'Cp])ll’IOpHCﬁ)) HAHHBOIO KBaHpaTHKﬂ). B APOTHBHOM ciiyvae, ()6[[1(.‘0 KOTHYeCTRO MypaBeen B
HEXOUHOM KnappaTe Oyner He Gonee, yem dxd =16 .

HaiGonswee us paccrosmni MEACLY MYPABLAMH B TAKOM KBAAPATHKE HE NPEBLICHT ZHAIOHAJI
JTOTO KBALPATHKA, @ 3TO H ECTh MONOBHHY AHATOHATH HCXORHOIO KBaapartd.

Umo u mpedosanocs doxazame.

6. Petuenue:

Hepenumes  nanuble PABCHCTBA B BHOE a+b=5-ab, al+b2=15- a*b? Torna
(a+b) =(5-abl. a* +2ab+b* = 25-10ab+a’b?, 15— a*b? + 2ab = 25-10ab + a%* .

Torma  umeem: 2a’h ~12ab+10=0; a’b? —6ab+5=0; a’h’ —ab-5ab+5=0;
ablab -1)- S(ab - ]):: 0; (ab- 1ab - 5) =0. Orkyna ab=1 unu ab=5.

3ameTnm, yTo ecnm ab=5, To @’b? =25 u U3 BTOpOrO DABCHCTBA YCNOBUA ClefyeT, 4T
at b= 0, uyro HEeBO3IMOMCHO. Urax, ab=1.

Omeem: 1.



Marematura X1 knace. Petuenis.
Pelienng yuailses MOTYT OTIHHYATLCS OT aBTOPCrix!

1. Peuenue:
M3 aaHnoro KBaApaTa MOHO BbIPE3aThb § MOMAPHO PESIHYHLIX (PIMOYFORLHHKOB 1 KBaAPaTOB

CRERY LM 06]7H3OMZ

1 i | A A
5151212412 |2
515 |3 |3 3 |4
34506 |6 1717
3|5 |66 18 8
5151616 )8 |8

ITposenem ouenky KonuuecTsa GUIyp, HCXOAS U3 TOFO, YTO (PUIYPLI AOJTAHE! ObITE NONAPHO PA3IIHUHBIMH:
Ix1, Ix2, 1x3, I1x4, 2x2, 1x5, 1x6, 2x3. Beero 8 duryp, koTopile 3anumalor 31 inetxy. Bonbine
(uryp, YLOBIETBOPAIOWIMX YCIOBMSM 33[auH, BbIPE3aTh HEBO3MOKHO. Ha pUCYHKe MOKa3aHo, Kak BbIpE3at:
npasoyronuHnigk i ksagpathl 1x1, 1x2, 1x3, 1x4, 2x2, 2x5,1x6, 2x3.

2. Pewenue:
[Np# peluenny 3aauy yAOOHO HCMONB30BATH CAEAYIOULYIO H3BECTHYIO TEOPEMY:
Ilycms  wamypaibnoe  wuca0 11 umeenl  CAeO0YIOWjee  PANONCEHUE HA  NPOCHIIE  MHONCUMIENl

Q a qa,
n=p S p, ot ede pi, pa ...Py — paziuunble npocnivie Oenumeny wucaa n. Toz0a xomuvecmec

Senumenet! wucaa n (06oznavaemesn d(n)) svipasicaemcn goparyrorr d(n) = (a; +1)(ay +1)...(a, +1). Hanpurtep,
24 = 2% .3 mozoa d(24) = (3+1)1+1) = 8. Leiicmeumensno, wucro 24 wneem 8 denumeneii: 1, 3, 3, 4, 6, 8,
12, 24.

ycTs # — HaTYpasibHOE YHCHIO, UMetoLliee 72 HenuTens (43 KOTOpbiX He Gonee Tpex NPOCTHIX) 1 NPH 3TOM
KpaTHDe 2020. 3ametin, yto 2020 =27 -5-101. Torna TpeSyemoe UHCAO 7 HMEET POBHO TPH NPOCTHIX AEAUTENS
(2,5 v 101) 1 pasnosenne YHCAA 7 Ha NPOCTBIE MHONMTER MMeeT Bia: 2020 = 2% -5 -101°, rae a 22.

Wrak, umeem: (a+1)(b+D(c+1)=72, rue a+123. 3amerum yro (b+1){(c+1)22-2=4, Torna
a+1<18. C yuerom 3THx TpeboBaHMii pacCMOTpHM pasiiHdHble Crioco0bl NpeACTABNEHMS uucna 72 B BuIe
NpoH3BENEHMS TPEX MHOMHTeNell (CudTaeM, 4TO NOPANOK MHOKHMTEREH HMMeeT 3HaueHue). DT cnocobbl

CrpyniupyenM No BOIPACTAHWIO 3HaueHH MHOxwHTENs a+1: 3,4, 6, 8,9, 12, 18.
1)72=3.24=3.2-12=3-3-8=3-4-6=3-6-4=3-8-3=3-12-2 - nomyuaem 6 criocobos;

2)72=4-18=4.2.9=4.3-6=4-6-3=4-9-2 — 4 criocoba;
3)72=6-12=6:2-6=6-3-4=6-4-3=6-6-2 -4 cnocoba;
4)72=8-9=6-3-3 ~ 1 cnocob;

5)72=9.8=9.2-4=9-4.2 —2 cnocoba;

6) 72=12-6=12-2-3=12-3-2 - 2 cnocoba;
7)72=18-4=18-2-2 ~ 1 citocob.

Beero  nonywaem  6+4+4+14242+1=20  cnocobos.  CooTseTcTBenHo  nosgydaem 20 uucen.

YAOBETBOPSIOWHX YCIOBHIO 3aAa4H.
Omeeni: 20 wucen.

3. Pewenue

B vpasHenne f(y +7(x))= f(x)+2/(1-x)+y+2x noncrasun BmecTo y Bblpaetne x— f(X).

MNonyuaem  f(x— f(x)+ f(x))=f(x)+2/(0-x)+ x - [(x)+2x (1) f{x)=2f(1-x)+3x (2). Hanee &

ypagHetiie (2) BMECTO X NOUCTaBHM =X f(l ~x): 270=(0=xp+301- x). f(l -~ x) =2f(x34+3-3x (3)
[Moncrasum  BripaxeHue Ons f(i - x) n3 (3) B ypasneuue (2}

F(x) =22/ (x4 3=3x)+3x; F(x)=4700+6-6x43x;

f(\) =x-2. [Tlposepka nokasLIBAET, Y70  OaHHan  (yHKuUHA \

YAOBIETBOPAET HCXOMAHOMY YPABHEHINO
Omeem: f{x)=x-2.
4. Horazamenscmeso:
Tax kax tpaneuns ABCD enucaHa B okpysHOCTb, To AB=CD. \
Mycts R ~ paauyc owpyxnocrd. Toraa BC =R, AD=2R. Tlycrs ‘

-




rouka I — cepeanna 40D 1 uentp onucannoft okpyskroctin. Torga PB=PC=BC=R v pwicora BH tpanemn papna

R3
BHICOTE PABNOCTOPOHHETO Tpeyronbhuka PBC co ctoporoit R. BH = —é/—
Naee AH =L;R£ = {7_( . AB=~-AH? +BH? =R.

HMrak, 8 rtpaneunn ABCD 4D =2R, AB=BC=CD=R. Tax vax AH :%/IB. T0 ZABH=30°

ZBANH=60°, ZABC=120°, £ BAC=£BCA=30°. Janee, ZOAD=£0DA=60°-30°=30°.

Torga (13 TpeyronsHuka AOD) LAOD=120° u ZAOB=180°-120°=60°.

Hns Toro, utobbl AOKA3aTL, YTO OKPYKHOCTH, OMMcaHuas okono Tparneund ABCD, u okpyxHocT.
onucantas oxono TpeyroneHuika BOK, kacaioTes sHyTpeHiinM o6pa3om B Touke B, gokakeM, uto kacaTenbHble,
1IPOBEAEHHBIC K 3THM OKPYXHOCTAM B Touxe B, coBnanator. I1ycTs OKPY)KHOCTE, ONHCAHHAS OKONO TPEYrofibiRHIa
BOK, nepecekaer otpesok AB sTopoit pa3 (xpome Toukn B) B Touxe F. [Tycte TB kacatensuas k okpymyocTi.
onucannoil okono Tpaneunu ABCD. Torna £TBA=£TBF=4ZBDA=30°.

Yereipexyroneunk FBOK  pnucaniwii w ZKOB=60°, Torna «BFK=180°-ZIKOB=120°. Hanee n3
Tpeyromshnka FBK nmeem: ZBKF=180°-ZFBH-£BFK=180°-30°~120°=30°.

Tak xak LZBKF=ZTBF=30° to npsamas TB ssagercs Taxke KacaTenbHOH K OKPYMHOCTH, OMHCAHHOIT
okono Tpeyroastinka BOK, orkyaa # cienyer yraepxaeHHe 3anaun.

Ymo 1 mpeboewiocs Q0Ka3AMy.

5. Hdoxazamenscmeo:

[nockocTasu, napauiensHbiMi rpansM kyba, pasobbem kyO Ha 27 opuHakoBbiX KyGukos ¢ pebpom 8
{xaknoe pebpo tipu 310 Gyner pa3buro Ha 3 pasnble yacTh). Torna Hafipercs XoTs Obl ofMH KYOHK, B KOTOpBIIA
NonamyT Be MeHee 5 KoMapoB (CTeHIU U BepiMHbl kyOuKa OyaAeM CUHTATh 4acTeio kKybuka). B npotusHom cnydae
obuiee uncno komapos Oyner we Gonee 27-4 =108. Paccmorpum wwap, Ha NMOBEPXHOCTH KOTOPOTO jekaT BCe
BEPLIMNL 3T0r0 Kybuka. Jlerko BuaeTs, et 3T0r0 wapa ByneT HaXOHHTBCS B TOUKE Nepecedenis niaronaneli

83 -
kyOika # ero pannyc Oyner paseH nonopite auarouant kybuia c pebpom 8, T.e. ———2—— = 4\/3 . OuesunHo, 4T0

BulIeneHHbie 5 KoMapoR OyAyT HAXOAWTLCA BHYTPH TaKoro Wapa MW HA €r0 NOBEPXHOCTH (B Ciydae, ECIH KoMap
HaxoauTcs B Bepiuune kybnxa). Iockonbky 43 <7 (B ueM MOMHO yOenUTLCS, BO3BEAS 00€ YaCTH HePaBeHCTRA
B KBAJPaT), TO YBENHUHB pajudyc NAaHHOTO Wwapa ¢ 443 em no 7 cM, MOAY4HM, HTO JaHHble 5 koMapos OynyT
HAXOMMTLCA BHYTPH L1apa paanyca 7 cM.

Ymo u mpebosanocs doxazams,
6. Pewenne

1 P |
Tleperuem paBeHcTsa W3 ycnosua B Bane: a’ +b° — 2ab(—;) =137, pP+c’ - Zbc(—:) =147,

Z

a’+¢? ~~2ac[—%]’=15z Hnu a’ + b = 2ab-cosl120° =132, b +¢* =2bc-cosl20° =147,
\ /

1,2 . 2
@ ~2fc-cos120° =157 . Tlocsiennite TpH paBeHcTEA UMEIOT CRENYIOILYIO
reoMETPHUECKYIO HHTEPNPETAUNIC (CM. PHCYHOK).
[Lrowans Gonbuioro TpeyroibHHKa paBHa CcymMe nnowaped Tpex

1 . 1 . . - .
MEHBIUNX  TPeYIONLHHKOB: 5(1/}3111120' + Ebcsml20 +5acsml20 =

=
J

lsi11120"(ab+bc+ac): ! Z(ab+bec+ac)= ~\/—3-(ab+bc+ac). C
2 2 2 4

JPYTOit CTOPOHDBL, KAK HECHOMHO NOACHNTATE (anpHnep, ¢ MOMOUWLIO GOPMY b

Tepona), maomans TpeyronsHuka co cropoHamis 13, 14, |5 pasxa 84. Takmm
V3
obpazom, y (ab +bc +ac)=84.

Omegen: 84.



