MatemaTiiga
X kaace. Pewenus.
Peuierit yaammnxes MOCyT OTJAHYATLCA 0T aBTOPCKH !

1. Peusenue:
2019 = 1000 + 500 + 200 + 300 +19. Tpoussenerne yicen 1000, 500, 200, 300 ueivmics Ha

10 000 000 000.

2. Peenue:
Ipts petueHiy 3a4a4it YAODHO HCNORL30LATL CAEAYIOWYIO HIBECTHYIO TEOPEMY:
IIycmb  HAMYPQILHOC  WUCAO N usteent  credyioujee  PA3NONCeNHe  HG  NPOTINGIE  MHOJICUIIEN

a, %
L20e pi, pao.p. — pasaudnbie npocmote Oepumeny wucaa 1. Toz20u kondecnge

= a2
n=pyo Pyt e Py
Senumeneis wucia n (obosnavaemcs din)) ssipancaemes gopmyaoin d(n) = (a, + 1){(a, +1)...(a, +1). Hanpunep
24 =233 mozoa d(24) = 3+ 1)1+ 1) = 8. Jedicmeumensro, vucno 24 wneem § deaumeneis: 1, 2, 3, 4, 6, §

12, 24.
[TycTs 17 — HaTypaibHOE YHCNO, HMelowiee 48 nenurened (13 KOTOpLIX He GoNee TpeX NPOCTLIX) W NP STOR

kpaTHoe 2020. 3amertnn, uto 2020 = 27.5.101. Torna TpeByeMoe YHCAO N HMERT POBHO TPH NPOCTLIX ASHTEN:
(2.5 1 101) 1t PATROKEHME HHCIIa 71 HA NPOCTBIE MHOKMTENH MMeer Brx: 2020 =27 5% 101 rne a > 2,

Wrak, umeem: (a+1)b+1)(c+1)=48, roe a+123. 3amerum uro (b+1)(c+1)>2-2=4, Torm
a+1<12. C yuerom >Tix TpeBosaHMi pacCMOTPMM pasiinutbie crnocofbl npeacTasnexus uicna 48 B BuA
NPOMIBEAEHHS TPEX MHOXHTENeR (CunTaem, WTO MOPAAOK MHOXMTENed HMeeT 3HaueHne). DT crocobr

CrpynnHpyeM [0 BO3PACTaHIO 3Ha4eHWH MHoxkuTens a+1: 3,4, 6, 8, 12.
1)48=3-16=3-2-8=3-4-4=3-8-2 - 3 cnocoba;

2)48=4.12=4.2.6=4.34=4.4.3=4-6-2 — 4 cnocoba;
3)48=6-8=4-2-4=4.4.2 -2 cnocoba;

4y 48=8-6=8§-2-3=8-3-2 —2 cnocoba;

5y 48=12-4=12-2.2 ~ 1 cnocob.

Bceero nosnydaem 3+4+2+42+1=12 cnocobos. CoOTBETCTBEHHO MoAydaem 12 uucen, yAOBAETBOPSIOWH

YCAOBUIO 3aAaYh.
Omeem: 12 uucea,

3. Pewenue:

B ypasHeniie f(.\‘ - )f) = f(x)+ f(y)-2y(x +1) nonctasum x=3=0.

Nosyuaen f{0-0)= f(0)+ £(0)~2-0-(0+1), otxyna f(0)=0.

TNanee, B ypasenne f{x— y)= f(x)+ [/(¥)~2p(x+1) noacrasum x Brecto y:

_/'(.\' - ,\') = f(x)+ f(x)=2x(x+1);

JO)= 7(x)+ f(x)=2x(x+1). C yuerom Toro, uto f(0)=0. umeem f (x)=x"+x Tlposep
MOKA3LIBACT, Y410 AAHHAN (YHIKLLIAS YAOBNETBOPAET HCXOIHOMY YPABHEHHIO.

Omeem: f{x)=x"+x

4. Pewenuce:

Tax wax rpanewtny ABCD srncana s okpysiocTs, To AB=CD
Nycre £ ~ pannyc oxpysaunocin. Tuiaa BC =R, AD=2R . Nycts
Touyka P - cepennna 4D n uewtp onMcanioi okpyaHoctd. Torna
PE=PC=BC=K wn wucoita 811 rpanews  paBHa  BblCOTE
RY3

PABHOCTOPOHNENO TPeyl oilbHiKa PI3C co cTopoHol K. BH = —

AD-BC R .
I[aneeAH:4B:7,AB=\/AH’+BH':R,

Wrak, 8 Tpaneun ABCD 40 =2R, AB=BC=CD=R.



Fak e AH = —AB. 10 ZABH=30°. ZBAH=60°, ZABC=120°, /BAC=sBCA=30° Jlance.

N |-

ZOAD=20DA=60"-30°=30°. Torma (w3 vpeyronsiinka AUD) ZAOD=120° u ZAOB=180°-120°=60°
Brcanmnii - ZABD=90°, (onupaerca na amametp AD), Torma ZKBO=ZABD-ZABH=90°-30°=60°. B
Tpeyronbhiike KOB umeiores asa yrna no 60° (ZKOB u ZKBO), cnenosatenbHo, aaHublii Tpeyronbiig -
PABHOCTOPOHII

BC R R
B pasnobenpennonm tpeyronsiike BOC £BOC=120°, noyromy BO =— == KO = B0 = K
NCRNE! J3
AD 2R
B pasnoGenpennon tpeyronsunke AOD ZAOD=120° nostomy AQ == = "=
NERENE!
AK = A0 -KO = 2R_R R Mo cBoicTBY CeRYUIHX, 1Meem

B
AF-AB = AK - AO, AF-R =-

2
, AF = %R = EAB, orkyna nerko nonysaenm, uto AF:FB=2:1.

o=
IS

Omegem: AF:FB=2:1.

5. Hdowxazamenscmao:
Pa3obbem cTopouut TpeyronbHiika Ha 5 paBnbix 0Tpe3kos nuHOR 5 cM. Yepes Toukn pa3Buenns nposesen
IPAMbIE, NADAIENbH! = CTOPOHAM TPEYTrOAbHHKA. B UTOre HCXORHBIH TPEYrofbHHK Ookaxercs paibuTeim na 25
7PEyl’c.{LHl{@gcpc7oﬂ5mg:wcmu, 4TO B Kakom-nHOO TpeyrofibHHKe OKaweTcs He Meliee 5 Mypasnes. B
NIPOTHBHO. LatYUae, OLwce KONHYECTBO MYPaBbeB B HCXOLHOM TPEYTOJIbHMKe MypaBbes Ha none 6yneT He Honee,
uesr 4625 =100 mypasies. Onitwes 0KONO 3TOTO TPEYrOALHHKA CO CTOPOHON 5 cM kpyr. Paauyc atoro kpyra
543 V3
N .

Oynent panen ey —-— <3 (B dem nerko yOeuuTbes, BOIBEAs 0be 4aCTH HEPABEHCTBA B KBAAPAT).

QuesHnHo, 4ro yYKa3zaHHbie S MypaBben 6)'[[}‘T HAXOAHTBLCA BHYTPDH TAKOFO KPyra i Ha €r0 OKPYMHOCTH (B
Q

543
ciydae, ecals Mypaseli HAXOAHTCH B BEPLIMHE MTeHbKOro Tpeyronblinka). [ockonsky — < 3 (B uyem MORHO
J

53
vbennTebea, BoiBens ofe 4aCTH HEpaBeHCTBA B KBARPAT), TO YBEMHUHB PaAHYC NalHOFO KPyra C - — Ao 3cm,
3

NONYHIIM, UTO aiHbie S MYpaBbeB OYAYT HAXOANTHCA BHYTPH KPYra paanyca 3 M.
Hmo u mpebosarnce dorazame.
6. Jdorazamenvcrmeo:
Mepenumenm HEPaBeHCTRO B BHAE:

[, oy . I3 I7 , 1)
.'a‘+b2~2ab{f¥J+‘.'n’+cz—2aciA—J>_,b’+c ~2bc[——-‘ i
\ 20 V2

2 o2y
nanee \/ﬁ? —Zal;;:;)sli + \/b'z +0? = 2bc-cos1 20" > b +c? —~2be -0537—1/720“ .
Baenem obosHavenns: X = \/(13 +h? = 2ub-cos120" = \/ZET;j —2ac-cos) 2()_
7= «/b2 el - 2}7"(“-;05120
HCXOHHOQ Hep'dBeHCTBO nMeeT cneny}OU.Iy}O

FCOMETPHYECKYIO HITEPIPE FaUHIO!
CornacHo HepaBeHCTBY TPEYFONIbHHKE X+ Y > Z .
Ymo u mpebosanoce dorazams.




MatemMarika
IX knacc. Pemuenns.
Pelnenus yyammnxcs MOTyT OT/AHYATLCS OT aBropckux!

1. Peuwieniie:
Hanprmep, uticno 735 umeeT npocibie aenutenu 7, 3 ¥ 5, 4 Apyrux npoctolx AenuTteneii v Hero

HET.
Omeem: 735.
2. Pewenue:
Mpu pewennn 3anadn yao610 HCNOL30BATh CACAYIOIYIO H3BECTHYIO TEOPEMY:
H)/‘C?}]b )1(1777.1’[](1][1}1-(067 vucaho noouneem cne()ylozqee [)ai’lO()l('eHlle Ha npocmbxe MHOHCUMENU
n=p" o p, " P, e0e pu pa, . pe — pazaudnble npocineie Oeawmenu yucaa n. T020a K0AUNECNGO

Oenumeneti wucia n (oGosnauaemes dn)) ewipasicaemes gopmynoit d(n)={(a, +1)(a, +1)..(a, +1).

Hanpumep, 24 = 23" mozoa d(24)y=3+1)(1+1)=8. [Leiicmsumensro, wucno 24 umeem &
Oenumeneir: 1,2, 3,4, 6,8, 12, 24.
Tlycts 7 — HaTypanbHOE YHCHO, uMelomee 24 nenuTens (M3 KOTOphIX He fonee Tpex NpocTex)

37
npu 3ToM kpatsoe 2020. 3amernm. uto 2020=2"-5-101. Torna Tpebyemoe 4ncio i HUMeET POBHO TpH
npocTeix Aenmutens {2, 5 # 101) u pasnokeHue wmucna » Ha DPOCTHIC MHOKMTENH HMEET BHA:

2020=2°-5"-101°,rne a2 2.

Wrak, umeenm: (a+1)(b+1D(c+1)=24, rne a+1>3. 3amerm uro (b+1)(c+1)>2-2=4, Toraa
a+1<6. C yuerom 311x TpeboBaHHH PacCMOTPHM pa3mHyHble criocoObl npeactapnenus uucia 24 B
BHJIE IPOM3BCICHHS 1PeX MHOMHTENCH (CYWTAEM, YTO TOPAAOK MHOKUTENeH HMeeT 3HaueHue). ITH
criocobuI crpyINIPy e 110 BO3PAcTaHHIO 3HaUeHHH maoxuTens a+l: 3, 4, 6.

1)24=3-8=3-2.4=3-4.2 -2 cnocoba;
2)24=4.6=4.2-3=4-3.2 -2 cniocoba;
3)24=6.4=6-2-2 - 1 cniocob.

Beero nonyuaem 2+2+1=5 cnocobos. COOTBETCTBEHHO NOTYYdeM S UMCEN, YAOBIETBOPAIOLINX

YCIIOBHIO 3aRa4H.
Omeem: 5 uucen.

3. Pewenune:

BanuiueM ypasHenite npaMofi B Bune y = kx + b TloncraBiiM B 3T0 ypaBHEHHE KOOPARHATH TOUKH
A 0=2019k +b, orxvaa b=-2019 . YpasHenne npamoil npumet BHA y = kx - 2019k = Abcumccsl
TOYEK lepecedeH s AaHHO NpIMOT ¢ TpadiKoM GYHKUHK = X° GYAYT ABASTHCA KOPHAMH yPaBHEHHS'
%7 =k - 2019 nm v~ kv e 2019k = 0. To Teopeme Bueta x, + x, = &, x,x, = 20194

: 1 iox, X k 1

HUmeem: — + — = - = = .

X, XX, 2019k 2019
)

1
Omeenr: —-—— .
2019

4. Peutenue:
Hycers 48 - BC - D -a. AD=2¢. BH - Buicota.
AD=-BC  a
ripoBeAcHHas 13 pepwnin B, lTorpa 4H = ——

Tax xax AH~%ABA 10 ZABH=30° ZBAH=60°,

ZABC=120°. ZBAC=2BCA=30°. A




Nance, Z0AD=/0DA=60°-30°=30°. Torma (u3 Tpeyrompuika AOD) ZAOD=120°
ZAOB=180°-120°=60°. B Ttpeyronsnuxe BHD: ZHBD=90°-Z0DA=60°. B tpeyronsiinke KODB
unMetores asa yraa no 60° (ZKOB n ZKBQO), cienosatellbHO, JaHHBLIH TPEYroAbiuK — paBHOCTOPOHHHI,
r.c. BO=KO.

W3 pasiioGenpennoro tpeyronsuuka BOC ¢ yriom BOC pasuety 120°, HECA0XKHO NONYYHTE, YTO

c
BO = i,: = 7“: AHanoruyno, u3 pasHobeaperHoro Tpeyrompunka AOD ¢ yraom AOD pasasiv 120°,
V3
y ) 2 .
HECNIOWHO NONYy4UThb, 4To A0 = 4—,1_) = "—:’.— . anee, KO=BO= L AK=AO-KO=2 - o »‘,’: .
RN V3 NEIENERING
N , . a 2a 2 2
Tlo cBolicTBY cexywnx, nmeeM AF -AB=AK-AOQ , AF -a=—= —=, AF=-a=-AR, otxyna
V343 303

JIerKo nojrydaem, urto AF:FB=2:1.

Omeent: AF:FB=2:1.

5. Jdoxkazamenvcmeo:

Pazofeem Kaniyio cropouy Ksaapata Ha 4 paBHBEIX oTpe3ka. Uepes Touku pa3jOHeHHS OPOBEAEM
npsiMbie, napanjleNibHbie CTOPOHAM HCXOAHOTO KBajpaTa. B uTOre HCXomMblil KBagpar OKaKeTcs
pasbuTLIM Ha 16 KBaZpaTHKOB, CO CTOpoHaMH B 4 paza MEHLIIMMM CTOPOH HCXOLHOTO KBaApaTa.
3aMeTHM, YTo XOTs Obl B ONMHOM N3 KBaAPATHKOB OKaXKeTCs He MeHee 10 MypaBbeB (MpaHHUbBI KBAAPATHKA
CYMTAEM (TEPPUTOPHE» JAHHOTO KBafpaTWka). B npoTHBHOM ciydae, oOliee KOJNHHECTBO MYPABLEB B
ucxonnoM kpagpate 6ynet He Hosnee, ueM 16x9 =144

[Hanbonbliee 113 PACCTOAHMHA MEAY MYPaBbAMH B TAaKOM KBaJAPaTHKE HE TIPEBLICHT AHATOHANH

1
3TOT0 KBaJpaTHKa, & 310 H eCTh — AHaroHalH HCXOQHOroO KBajupara.
4

Ymo u mpedosanocs 0oxazamy.
6. Pewenue:
. 2 >
1 enoco6. 1onctasnn BLIpakenne I8 ¢© B riepsble ABa paBeHCTBa. a” +ab =56, b’ +ba=42.

a(a + b)= 56, b(h + u) =42 . (1) PaznenusM cOOTBETCTBEHHO NPaBbIC H JEBbIE YaCTH paBeHCTB (1):

datb) 56 a_4

bb+ay 427 b 3
oTKyna k = J2.

a=dkb=3kk>0, torna ¢’ =ab=4k 3k =12k (4k)Y +12k* =56,

>

Torna, « :4\/5,}) =3V2.c=26. IMony4yaem ac +bc = 442246 +342 26 = 2843

Omeem: 28+/3 .

2-1i cnocob.

Hanunm  creiyiouwyio  1COMETPHYECKYIO HHTEPNPETAIHIO PABEHCTB W3
yCIoBUSs 3aZauit. Bemnuiny ¢ riplven BbICOTOH NMPsMOYTONIbHOT'O TPEYTONIbHHKE,
BEIMYHHL] ¢ W b ~ MNpOeKiMl KATETOB Ha MMMoTeHy3y. Torma paBeHcTBa M3
YCIOBHS 3a0aud MOTYT HMETL CHEIYIOYIO FCOMETPHUYECKYIO HHTEPHpEeTauunio
(cM. prcyHox). Torua BbipameHue acﬂ«bu:(curb)c BbIPaKAeT YHABOEHHYIO

V36

momanb npiIMoyroflbHOro TpeyrosjibHHKa € KaretramMi \/56 H \/ZZ , d 3HauyuT

PABHO NPOU3BEICHHIO KATETOB, 7.€. J56 442 = 28V3 .
Omegem: 283 .

.




