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l. Ha unreanexkryanbHoit BUKTOPHHE BbLI0 MPELI0KEHO HECKOIBKO JErKHX, cpen-
HHX 1 TPYAHbIX BOMPOCOB. 32 NPABUABHBIA OTBET Ha JIETKHI BOMPOC YYACTHUK NOAY-
qast 4 Gasina, Ha cpeaHuit — 5 6a/i0B, a Ha TpynHbIH — 6 Gaanos. 3a HENpaBHJAbHBIH
OTBET Ha JIETKHH BOTIPOC Y YHACTHHKA BLIUMTANOCE 2 6aNAa, 38 HENPABHILHBIH OTBET
Ha cpeanuit Bompoc sbiutanca | 6ann, a 3a HeNpaBHJbHBIH OTBET HAa TPYAHbI BO-
npoc Gaant He BbiuuTandcs. [Teta orsetua npasuasHo na 10 BOTIPOCOB H NMOJYYKA
Ha 30 6anios MeHbLle, YoM MAKCHMAABHO BOSMOMXKHOE YHCAO BASI0B.

CKOJIBKO BCErO BONPOCOB GblI0 NPEAJIONKEHD Ha BUKTOPHHE?

2. lnsl HeHyneBbIX 9uces a, b # ¢ BLINOAHRAETCS PaBEHCTBO

a’ b cgfaer b+ c a+cvﬂ

bc  ac ab C a b

Fa

HlokazuTe, UTO KaKOE-TO M3 ITUX TPEX UHCEN PABHO CYMME BYX APYIHX.

3. Touka N — cepemnna cropousl BC' tpeyroashnka ABC. Ha cTopoHe AC
ITOro TpeyrofibHiKa oTMeuena Touka K, tak, uro £ BAC =2/ NK(C.
Hokaxure, uto KC = BA + AK.
—

4. Mmeerca Habop nAMTOK B BHAE yrosiKa ¢ M30BPAKEHHON Ha HEM CTPeAKOH .
Bocemurnacchnk Bacs 3amoctua 3mum Habopom NPAMOYFONbHYIO 1OCKY 72 X m. (n
H 1 — JIAHHbIE HATYpaJibHble YHCAa). Bee MAHTKH B 9TOM 3aMOWEHHH B 3aBHCHMOCTH
OT HAMPABJICHHS CTPENKH HA HHX PA3OHAMCL HA YeTbIpe THNA: NJHTKKH HanpaBJaeHHi
A, B, €', D, uzobpaxccHtble HA DHCYHKe.

AI:E BE:I CI D"_J]

CmorkeT i Bacsi, pasnokus MAHTKH Ha HOCKe MO-HOBOMY, CHOB2 3aMOCTHT ITY
AOCKY, uTOOBI IPK STOM POBHO OHA MAWTK2 TOMEHANA CBOE HANpaBJeHHe?

[10NL30BaTHCA KANLKYNATOPOM HE Pa3pelaeTcs.
Bpems pabote: 4,5 qaca
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NCIIPABJIEHHS
1. B sagaue 8.2 (3anava 2, 8 knacc, ITepBril ieHb) B IpaBoil YacTH paBencTBa
BMECTO

:a+b+b+c+a+c
c a b
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JOJDKHO OBIThH
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c a b
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2.

2. lnst HenyneBrix yucea a, b 1 ¢ BINONHSETCS PABEHCTBO

al v ? a+b b+c¢ a+c
RS T . .
ab c a b

,[Lommme, UTO KdKOe-TO U3 2THX TpéX YHCRA PABHO CyMMe ABYX APYTHX,

b

bc  ac

3. Touka N — cepeanna cropoHbl BC tpeyrosshuka ABC. Ha ctopone AC
3TOr0 TpeyroibHHKa oTMeuera Touka K, tak, uto / BAC =2/ NKC.
Hoxawure, uto KC = BA + AK.

4. MimeeTcd Habop NAKTOK B BHAE YTONKa C H300parKeHHOH Ha HEM CTPESKON .
Bocomukgaccuuk Baca samoctin 31um nabopom npamMoyrodbHy 10¢ky n X m {(n
W 7M. — J@HHbE-HATYPASbHbIE 4ncaa ). BCe MINTKY B 3TOM 3aMOLLEHHH B 3aBHCHMOCTH
OT HaMnpagJjenust CTPeJIKK Ha HUX PasOUAUCh Ha YeTbIpe TUMA: MJHTKK HalPaB/eHHH
A, B, C, D, usobpaxenHble Ha PUCYHKE,

A s o b B

CMOXeT Bacn, Pa3JIOMKHB IMTJAHTKH Ha JO0CKe TO-HOBOMY, CHOBa 3aMOCTHTE 3TY
AOCKY, TOObI OpH 3TOM POBHO OHA MJAKHTKE NOMeHANA CBOE HaﬂpaBﬂeHHe?

[None30BaTECA KANBKYAATOPCM HE DA3PELIAETCA,
Bpemsn pabotei: 4.5 vaca
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1. Ha uHTeneKTYaNbHON BHKTOPHHE OBIN0 GPENIOKEHO HECKOBKO JETKKX, Cpell-
HUX H TPYAHbLIX BOMDOCOB, BCEX M3 HA3BAHHbLIX MOPOBHY. 3a [IPaBHJbHbIN OTBET Ha
JIETKHH BOMPOC yyacTHHK nofysan 3 Oadna, Ha cpeiHuid — 4 Oanaa, a Ha TPyaHbIH
— 6 Ga/oB. 3a HeNpaBUJ/bHLIN OTBET HA JErk i BOMPOC Y YUACTHHKA BBIUMTANOCE
3 Danna, 3a HellPaBWAbHBIE OTBET Ha CpefHuil BoMpoc BbMMTANOCH 2 Gajia, a 3a
HEMPABUIIbHBIM OTBET Ha TPYAHbIH BONpoc 6aaibl He BbluMTAAKCH. Bacs npaBuabHO
OTBETHJ DOJICE, UEM Ha NTONOBHHY BOMPOCOB W noay4yus 30 6annos.

Ha cronbko Beero Bonpocos Bacs oTRETHA NPABKASHO, M CKOJBKO BCErO BOMPG-
cOB Obl/I0 MPeNOKEHO HA BUKTOPHHE?

2. [lasi HeHyJeBbIX unces @, b ¥ ¢ BbINOJHSETC PABEHCTBO

a+b b4+c a+ec @t b o
3 + + =2t )12
s a b be ab
JlokakuTe, 4TO KAaKOe-T0 M3 3THX TPEX YHCEJN PaBHO CPeAHEMY apUPMETHUECKOMY
ABYX PYTHX.

3. B octpoyrosisHom TpeyroabHuKe ABC UEHTP ONUCAHHOR OKPYMHOCTH, Op-
TOLEHTD (TOUKA NepeceyeHusl BhICOT), & TAKXKe BepliMHbl A v B nexar Ha 0fHO#
OKDYMHOCTH.

Haiinure Bce Boamoxknbie 3nauenus yraa ACHE.

4. Y Bacw ecTb Habop navToK BHAA ﬁ E . C noMoWbo 3THX nautok Bacs

3aMOCTHIT AOCKY, 2 X M (M ¥ 7 — JaHHble HATYpadbtbie uucaa). B 3aBucuMocTH
OT pacroIONEHH [LIHTOK B 3TOM 3aMOUIEHHH BCe MIHTKH pa3bHIMCh HA YeTbIpe H3

BOCbMH BO3MOXKHBIX THITOB. A []l I}l @ Q

Moxer nn Baca, pasaomus »7TH Ke NAKTKH Ha JI0CKE NMO-HOBOMY, CHOBA 3aMO-
CTUTL 2Ty JOCKY, Tak 4TOoObl MpH ITOM DORHO OJHA MJMTKA MOMEHANA CBOW THII Ha
JIPYrofi M3 YKA3AHHBIX THIOR?

flons308aTLCA KaNLKYIATOPOM HE PA3PELIA&TCs,

Rraria nafmroe B aaemmo
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. Ha noaoxurenstoll geten runepbone y = 1/z ormevenst Toukn A w B tak
uto B Tpeyronstnke QAL (O — ravano koopauHat)yroa OAB npaMod.
Hafionre naowans tpeyroaciyika OAB, ecau pauna ero karera AB pasra /15,

2. Ilyers f(n) = n* + 2016n + a, rae @ — HEKOTOPOE 3a/aHHOE LIed0e UHCIO.
FlsbecTHO, 4To A1 HEKOTOPOrO LEA0ro Urieaa n 4ueao f{n) AenuTcs Ha 3.

a) Bepro /in, 4TO TOrA CYLIECTBYET TaKoe LieJoe uMcao m, npu kotopom f(m)
AejmTeaA Ha 9?

0) BepHo i, uTO TOr/A CYLLECTBYET TaKOe Le0e UHC/0 m, MpH Kotopom f(m)
DEeJIMTCA Ha 9, eCJiM U3BEeCTHO, YTO @ He ASJHUTCS Ha 37

3. B tpeyronsHike ABC UEHTDP OMUCAHHON OKPY/KHOCTH, ODTOUEHTD (TOUYKA Ne-
DECeUeHHsi BLICOT), & TakxKe Bepliuibl A W B JeaT Ha OAHOH OKPY>KHOCTH.
Haknure pce Bosmoxkublie sravenus yraa ACB.

4. lnarpamMma Ha pHCyHKe COCTONT M3 YEPHBIX U BeJbIX TPEYToJIbHHKOB. B Bepuiu-

bl BCEX TPEYrONBHHKOB BIHCANM 10 0AHOMY yneay — 0, 1 uan 2 — Tak, yTo y KaxKIoro

YEPHOTO TPEYrOMbHHKA CYMMa YHCEN B €10 BEPUIHHAX AMHTCS HA 3, @ Y Kaxaoro He-
JOFO — He JeJHTCs Ha 3.

Cl

a) Moryr i 8ce Tpu unieqa g gepinax A, B v (7 0ka3aToCs pasadyHbIMy?
6) Moryr snn kakue-To fBa k3 uucen B BepwrHax A, L u M oxazatses
Pa3AHUHbBIMH P

Mont30BaTLER KaNBKYNSATOPOM HE Pa3peLlaeTca.
Bpews pabotei: 5 4acos
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1. Ha otpuuarensHolt setBu rumnepbonsl y = 1/x oTmeyena touka A, a Ha noJfio-
KUTEJLHOH BETBH 9TOM runepbosinl — 104k B W €' Tak, uto yrog ACB Tpeyrois-
Huka ABC npamoi, a Hauano koopauHat — touka O — npuHaanexut karery AC,

Hadiaute aanuy runortenyssl AL 9TOro TpeyroibHUKa, ecad ero ajoulaib
pasHa 8v/3.

2. HatypansHoe uucao N Ha30BEM xopouiusm, eCiiv Al Hero Halaytcs xots Obl
YeTbipe Pas3/IHYHbIX NP6l HATYPAILHBIX Ydcen (x,y), YAOBAETBOPAOUINX PABEHCTBY

152 + 200y = N.

Hafiaure HauMeHblIee XOpowiee Uieao.

3. B tpeyronbunke ABC' yroa npu Bepiinne B pasen 65°. [lponosmxkenve Bhbl-
COThI, MPOBEAEHHON M3 BeplHHbl A, nepecekaeT GNHCAHHYIO OKOJO TPeyroJbHUKA
ABC oKpy>KHOCTb B TOUKe Ag, 0TaAnuHON oT Toukk A. [Tponosikenne GuccekTprchl,
MPOBEJCHHOH U3 BePLHHLL C, MepecekaeT ITy Ke OKPYKHOCTE B ToUke (7, OTJHYHOI
ot Touku C.

Yxamure BCce BO3MOHBIe 3HAUeHHs Beauuubsl yrna ACB, ecan AA) = CCY.

4. KaeTku npaMoyrosioi Tabiauubl B x 6 packpalletbl B LAXMATHOM MOPSIIKE B
4epHBIN U Oenlil upeta. Bo Beex ToUKax, ABAAIMXCA BEPLIMHAMIM KJAeTOK (Bcero 42
TOUKuM), pacctabaensl uncsa O wau | Tak, uto CYMMA YEeTbIPeX YMCe) B BEPLUMHAX JIH0-
OO YCPHOM KACTKM YETHA, & CyMMa wuCcen B BEPILUKHAX AOO0H OeN0N KNeTKH HeueTHa.

Halipnte sce BO3MOXKHbBIE 3HAUEHUSA, KOTOPbIE MOXKET NPUHHMATL CyMMAa YMCES B
YETLIPEX BePWHHAX AAHHOHN NPAMOYTONbHOM TAOAUUbI.

Monb30BaTLCA KANLKYNATOPOM He pa3pewsaeTcs.
Boems pabotei: 5 sacos
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8.1. OtgeT: 15.

[lycth sa BUKTOpPHHE OLINO T NEFKMX, y CPEAHHX W 2 TpydHbix Bonpocos, [lyets [Ters orBeTH.
Ha @ JEFKHX, b CPeAHMX M ¢ TPYyAHbLIX BONPOCOB. Torna oH HENPaBHALHO OTBETHI HA & — @ Jerkix
BOMPOCOB U i — b cpeanmx sonpocos. [Toatomy on nonyunn 4e — 2{x — ¢) + 5b — (y ~ b) + 6 =
6{a + b+ ¢) — 2z — y Gannos. CornacHo yeaosHo 6{la+b+c¢) — 2 —y = 42 + Sy + 62 — 30, unn
H0+6-10=6(x+y+:z). um r+y+:=15

8.2. [locrarouno nokazars, uto (a + b - ¢)(b+ ¢ — a){c + a — b) = 0. [lyrem paBHOCHABHEIX
NpeohpasoBaHKH 13 NOCAEAHErD PABEHCTBE 110/YUaeM

(ab+ac—a®+0 +be—ab—be~c* +ac)c+a—b) =0 &
& (~a®+0* -+ 2c)cta~b)=0
& —d'c—a’ +ath+ et ab’ 0P — - ad + bt + 20> + 24’ — 2abe = 0 &

& abla+b) +de(b+c) +acla+cy=a +b + &

at+b b+ec a+c @& ¥ &

- b =

e a b be  ac  ab
8.3. Tlpononmkum cropony CA 3a touky A g0 Touku D, Takoll, uto DA = ARB.
¥ron BAC — BHeunsuil yron tpeyronbHhka DAB,

KOTOPbiH N0 MNOCTPOEHMIO SIBASICTCH DABKOGENPEHHbIM,
Mo3TOMY

L BAC = £ ADB+ ZABD =

. c = [LADB = / ABD| =2/ ADB.

Caenogarenbio, LADB = 0,54/ BAC = ZNKC, u, nostomy npsmeie NK 1 BD napannens-
Hel. Tax kak Touka N — cepeaniia ctopoksi BC 8 Tpeyrosbauke DBC, to NK — cpeanns aunns
3TOrC TPEYTrOMBLHUKA, H, 3HaunT, K — cepeauna ero cropobl DC. Takum oGpasom,

KC=KD=KA+AD = [AD = AB] = AB + AK,

HTO H TpeﬁOBH.ﬂOCb AOKA3ATh.

8.4, Oreer: Her, He cmoxkeT.

[Tpeanosoxxum NpoTHEHOE, T.€. NPEANONOKHM, UTO Bacs CMOMKET 3aMOCTHTL NPAMOYTOMbHHK
pasMepa i X 1, MOMEHsE HalpaBieHHe POBHO 0AHON NAKTKH. PaccMoTpum ueThipe BO3MOKHBIX
Halpasjerus rminTox u3 Habopa Bacu:

] ,‘-_‘g
| |

Al B, 1 C D




Hepes ka. kp, ke W kp 0603HAUMM KOJIMUECTBO IJMTOK B JAHHOM 3aMOLLEHHH HanpaBenuii A, B, C
W D coorsetcTBenno. JlokaKeM, UTo eciii L5 HeKOTOPbIX HATYPAJLHLIX YHCen n W m Bacs, He-
M0J1b3yst BCE [IHTKH K3 HAGOPA, MOKET B3 HaJ0/KeHHI 3aMOCTHTL IPAMOYTOMbHUK pasvepa n X m,
To uneaa nin, ky—kp v by — ke nenares na 3. J1eHCTBHTENLHO, TAK KAK KAZKAASA MJAHTKA COCTAB-

11213112 L[21a]1 {2
218111213 gid 12y 2t
301127131 213111213
121312 L2131 12
21311123 31112131

Puc. | Puc. 2:

JIEHA W3 TPEX KJETOK, TO 00ULee KOJNHYECTBO K/JAETOK MPAMOYrOJbHHKA, KOTOPOE PABHO N, JOJIMKHO
Aenuthest Ha 3. bes napyineHus 06WIHOCTH, NPEANoNOKUM, YTO M (LUHPHHA NPAMOYroAbHHKA ) 18-
JUTCA HA 3. 3anuLem B KazkLylo KAeTKY NpamMoyroasHika unena 1, 2 u 3 (eM. pucyrok 1). Tak kak
M AEJIMTCS HA 3, TO CYMMa BCeX UHCes B NPAMOYrodbHHKe Taioke aeautes Ha 3. C Apyrofi CTOPOHHI,
KaK HH PacroNoAKHTh [IHTKY Hanpasaenus A Ha npamMoyrojbHUKe, OCTATOK OT AeJIeHHA Ha 3 CyM-
Mbl UHCEJT, 3aMHCAHHbIX B K/JETKaX, TOKPbIBAEMbIX 9TOH NAMTKOH, paBeH 1. AHafOrHYHO, OCTATOK OT
Jlelerust Ha 3 CyMMbI UHCEN, 3aMHCaHHbIX B KAETKAX, MOKPBIBAEMbIX MJIHTKAMK HanpaegaeHnii B, C
W D, paBuel 0, O 1 2 coorBercTBeHHo. ChenoBaTenbHO, UHC/0

.lL\ +I) - AJB +0- AZC' e kTD = 3]1?9 + (ATA — .IJD).

NeJNTCA Ha 3, @ 3HAYMT, M UHCNo Ky — kp, neantca Ha 3. CoBepLUeHHO aHAJOTHYHO [10JyYaeM, 4TO
kg — ko nenntes Ha 3 (MOXKHO HCM0Jb30BATh PACCTAHOBKY UMCE/, TOKA3AHHYIO HA pUCYHKE 2).

Yepes k'y, kg, ki u ki 0603HaUMM, COOTBETCTBEHHO, HOBbIE KOJIMUECTBA MIMTOK HaMaBJ/eHHI
A, B, C'n D nocne Toro kax Bacs 3amesnst ojiHy nimtky 13 HaGopa Ha MANTKY APYroro Harpas-
nenus. Torna BBINOJAHEHO 0/1HO K3 PABEHCTB

Ky —kp=kai—Fkptl, Ky—Fkp=ks—kp=x2,
kg —kc=kp—ketl, kg—kp=kg—kct2.

CnenoBatensHo, 04HO M3 uncen kY — Kk, win kly — k- He neantes va 3. Takum o6pasom, moaydeHo
[POTHBOPEUHE, 3aBepLiatoLiiee PelieHre 3a1aum.




9 xknacc

9.1. Otser: na 10 Bonpocos u3 |8.

[lyctb Ha BUKTOPHHE GLIAO N JICCKHX, 71 CPEAHUX H 1 TPYAHbIX Bonpocos. [TyeTs Bacs orsetua
Ha @ NerKuX, b CPeiHHx H ¢ TPYLHLIX BONpocos. Torna on HernpaBu/isHO OTBETHI HA N — @ JIETKHX
BOMPOCOB H 7t — b cpeiHux Borpocos. [Toyromy oH noayunn 3a — 3(n —a) +4b—2(n —b) + 6¢ =
6(a+0b+c)—5n Gannos. CornacHo yesosHio 6(a+b-+c¢)—5n = 30, wan 6(a+b+c) = 30+5n. U3

ONYUEHHOrO paBeHcTRa caneayet, uto n: 6. Toraa, ouesuuHo, uto n 2 6. [1pn n = 6 obulee uncno
BOMNPOCOB Ha BUKTOpHHE 31 = 18, K3 Hux Bacs oteeTra npasuibHo Ha a + b+ ¢ = (5-6 + 30) :
6 = 10 Bonpocos, uTo coctasadger 6odee NosoBHHLL oT 18. Jlerko npoBepHThb, UTo BCe YCJIOBHS
BLIMOJHAIOTCA, HAMpUMep npn ¢ =5, b=3, c=2.
Hokawem, 4to n > 6 He y/OBJAeTBOPALT YC/I0BHIO 3anauH. LledcTBHTeNbHO, TPH 1 > 6 K, 3HAUMT,
€ yuerom JIeNMMOCTH Ha 6, pH 1 = 12, OTHOLIEHHE YKCaa paBuIbLHO JaHHLIX Baceit oTBeTOB K
YHCY BCeX BOMPOCOB PABHO
a+b+c¢c 545n:6 5 5 5 5 15

e = — f<‘,>l‘2]< el =l
3 3n mtshzll<zpti=5

id
5

YTO MPOTHBOPEUMT YCJIOBHIO 3a1a4H O TOM, uTo Bacs npaBuibHO oTBeTH/I, 60slee YeM Ha MOJNOBHHY
BornpocoB. Takum oBpaszor, Bacs npasuibHo otBetun Ha 10 Bonpocor W3 18, npeiioKeHHbiX Ha
BHKTOpPHHE.

9.2. HoctatouHo nokasatb, uto (a-+b— 2¢)(b+c¢— 2a)(c + a —~ 2b) = 0. [lyrem paBHOCHIbHBIX
11peoBpasoBaHHil U3 MOCAELHEr0 PABEHCTBA [10J1y4deM

(ab+ ac — 2a* + b + be — 2ab — 2bc — 2% + dac)(c+a —20) =0 <

& (—ab+5ac—2a> + 02 —be—2%) c+a—-20)=0 &
& —abe + 5ac® — 2a’c + bc — b® — 26 — a’b + 5a’c — 20+
+ab® — abe — 2a¢® — 2ab® — 10abe + 4a’h — 20° + 20> + 4b° =0 &
& 3(abla+b) +de(b+c) +acla+c)) =2 (¢ +0° + ) + 12abc <

a+b b+e + at b o
3 '—‘*‘——(-FH'— =2 I—w’———t—— + 12
¢ a h be  ac  ab
9.3. Orser: 60°.

[Tyeto O — wentp onucannol oxeno tpeyronbHuka ABC okpyixHocTH, H — opToueHTp
TpeyroabHuKa, A;, B) — 0CHOBaHHS BbICOT, NPOBE-
JeHHBIX M3 Bepliid A u B cooteercreeHHo. [lyets
v =L ACB. Tlockonbky yron AOQB — LleHTpanbHblfi
yrod, a yroi AC'B — BruMcaHHbIH yrosl 0KpYy»KHOCTH,
OMHCAHHONW OKoJIo TpeyrobHuka ABC, W 3TH yribl
OMMparoTCA Ha OJIHY M Ty ke ayry AB, 1o L AOB =
2L ACH = 2v. Hanse, AA; 1 BC, BE, 1 AC no-
stomy £ HAC = £ HB,C' = 90°. ChenoBatenbsHo,

LAHB = /ZA1HB =

= 360° - L HAC - £ HBC — £ ACB = 360° — 90° — 90° — v = 180° — .




Yrab AHB u AOB — BnucaHHbie yribl OKPyKHOCTH, npoxodsiueil yepes Toukn A, B, O, [,
OMHPAIOTCH Ha OLHY u Ty Xe fyry AB, nostomy £ AOB = L AHB, 1.e 2v = 180° — ¥, OTKyna
37 = 180° u v = 60°.

9.4. Otser: Her, He cmoxxer.

[Npennosioxkum npoTHBHOE, T.e. NPEANoaoKHM, uTo Bacs cMoser 3aMOCTHTDL NPAMOYrOJILHHK
Pasmepa n X m, MOMeHAB OAHY NAKTKY. PaccMoTpum yeTbipe THRA NJHTOK H3 HaGopa Bacwu:

ALN B Ej ¢ N D Q
Yepes ka4, kg, ke u kp 0603HaUMM KOJHYECTRO MHTOK THOB A, B, C' u D COOTBeTCTBEHHO,
Tax kak kaxkaas nantka tinos A wan B pomKua NPHMBIKATL MO YIOMKY K MHTKe THIOB (' MM

D, wHao6opor, To u3 Toro, uto Bace YAANOCH 3aMOCTHTD MPSIMOYFONILHKI Pa3Mepa n X m, Cieyer
PaBeHCTBO Ky + kg = ke + kp. [Tautku THios A, B, C u D moryr cocThlKOBaThCH CAEYIOLLHM

OG[DE]SOMZ
N _E( N (; I 1

Hepes lg, lr, le 1 1y 0603HaUMM KOTHUECTRO nap nJHTOK, COCTBIKOBBIBAOLLMXCS N0 THIAMM £,
F, G'w H. Toraa cnpaseiupbl pasenctaa

e g+ 1. fi’fj; =t [(_,‘ 4= f,t;. !I\T(j' = [,5 -+ [H H ;lif[) =[p+ r].(_',’.

Bes napywenns o6LHocT, npeanonoxnm, uto Bacs nomets MUHTKY THNA A Ha MJAWTKY THNOB
B, C wan D. Yepes K/, Ky, ki u k), oBosnauum, COOTBETCTBEHHO, HOBOE KOJIMUECTBO MJMTOK
tnos A, B, C' u D, noce Toro kak Bacs samenm nantky. s uncen cnpaseinso pasenctso
Ky + kg = ki + k. Ecan Bacs nomens MANTRY THIA A Ha nauTKy Tenos C' wan D, 1o

a=ka=1, kp=ks u kot+k=hksithkp+1, a 3HAUMT, Ky + kg # Kk + K.

Takum o6pasom, Bacst mor nomensits MIHTKY THOAa A TOABKO Ha nauTky THia B. Tak Kak Karkras
napatunos £, F, G’ u H COCTOHT H3 TPex KJIETOK, TO 0BLLEE KOJHULCTBO KJIETOK B MPAMOYroJib-
HHUKE n X e nenutest va 3. Bes napylwenns o6uioctu MPEANONOIKHM, YTO M. (LUHPHHA [IPAMO-
YFOJIbHHKA ) JRJHTC HA 3. 3aHChiBan B KaKLyIO KJAETKY (PAMOYroJibHHKa uneaa 1, 2 u 3 (cwm.
prcyHoK | K peureHuio 3anaum 8.4), He CHOKHO N0KA3aTh, UTO (p — [y aenutest Ha 3. Hepez I,
Upy If, w Il 0Bo3uayum, COOTBETCTBEHHO, HOBOE KOJIHYECTBO AP IJIHTOK, COCTLIKOBBIBAIOLLIXCS (10
Tanamd £, F, G v H, nocae toro kax Bacsi 3amenu HTKY Thia A wa nautky tuna B. Toraa
lpt+lp="ky=kys—=1wl,+F, =k = k. Chenosaren bHO,

[’I = [':;‘; = U,}, + ‘[i’) . H':, -+ f:p[) = k,-\ — /I\( -1 = ([:E -+ i'/) - (f,r + tl-[.[) -1 = EF = J{H — 1.

[Tostomy, uncno Iy — 14, He nesurcs na 3. [Tosyuennoe NpoTHBOpeUHe 3aBepiIaeT pelleHHe 3a1auH.




10 kracc

10.1. OtseT: 2\/5

[lycth koopaunatbl Touek A u B 6Gynyr A = (a,1/a), B = (b,1/b). Torna nerxo

y 3anucaTh ypaBHEHHs MPAMbIX
4

i
OA: Y= ;‘L‘:):,
Tz 1 1
a3 a
A [Mockonsky yron OAB npsmoit, To npamble OA 1 AB nep-
) - NEeHAUKYJISPHbBI M NPOU3BEIEHHE HX YIVIOBbIX KO (HHULHEHTOB paB-
0 x HO —1, Te. — - | —— | = —1, otkyna b = —. Toraa no cop-
a? ab a°
MyJie PAaCCTOSHUA MEXKJY TOUKAaMH Ha KOOPAHHATHOMH MJIOCKOCTH
[OJYUHM
OA =g+, OB =8+~ =—+a
—G+a§, = +b—,2—ag+a..
3amMeTHMm, uTo
1 ; 1 i} 1 . 1 1
OB2 —_ E + G,b = E + 3(154(‘? + 3&2'[1—4 - ab . 3(1,4;15 ‘FSGZE ==
o A% g I 6 2
=la*+—=| —3|la+—=|=04"—-30A".
e P

INo Teopeme [Mudbaropa AB? = OB? — O A%, nostomy AB? = OA® — 40 A%
[Tonaraa B stom ypasuernn OA? =t W noacTaBss 3ajaxHoe 3HaueHne AB = /13, noayunm

$2 — 4t —15=0. (1)

[TonpoGyem HalTH LIeJ0€ MONOKHTENLHOE PELLIEHHE ITOT0 ypaBHeHHs. [las 3Toro goctaTouHo npo-
BEPHTb JIMLIb YeThipe BO3MOXKHbIX 3Hayenusa: 1, 3, 5 u 15. Jlerko Buaetsh, uto ¢ = 3 fABasercs
petnenrem ypasrenus (1), nockoabky 3% — 4.3 — 15 = 27 — 12 — 15 = 0. Pasnenns mHorousen
t3 — 4t — 15 na oarousen t — 1, noayunm ¢* — 4t — 15 = (¢t — 3)(¢t* + 3¢ + 5). [Tockosbky anc-
KPHMHHAHT KBaApaTHOro TpexuneHa (2 4+ 3t +5) pasen D = 32 — 4.5 < 0, ypasHenue (1) umeer
eNMHCTBEHHbIH IefCTBHTENbHBIH KopeHb t = 3. Mtak OA? = 3.

CurepoBaresibHO, HCKOMAS MJ10ULA b

1 3
S=%Q¢ABz2W$VFI§J5

10.2. Oteet: a) HeT; 6) na.

a) YTBepxkaeHHe He umeeT MecTa. Hanpumep, nycte a = 3. [lycTb HaTypasibHOE ng TAKOBO, YTO
f(no) neautcsi va 9. Torna f(ng) nomkHo aeantses 1 Ha 3. [ockonbky 2016 1 o aenatcs Ha 3, To
2016ng 4+ @ AgsMTCS Ha 3, M TOrLA ng JOJKHO AEJHTLCA Ha 3, a8 TaK Kak 3 — MPOCTOE YHCJO, TO H
Ny AOJDKHO genutbes Ha 3. CaefoBaTenbHo, ng = 3m, Tae m — HekoTopoe uesoe yneao. Ho Torna
f(ng) = 9m? 4+ 2016 - 3m + 3 = 9m? + 9 - 672m + 3. [lpa nepBbIX CaraemMbix ITOH CyMMbl JeNATCH
Ha 9 npu NOGOM LEeIOM M, a oCJelHee ciaraemoe AeauTes Ha 3, Ho He Ha 9. CyiefoBaTeNbHO, BCe
BbIPAYKEHHE HE NeJIUTCS Ha 9 HU MPH KAKOM LIEJIOM 1.




6) ['To ycnoBHIo cyllecTBYeT Takoe Lejioe ng, 4to f(ng) aeautea Ha 3. [yeTts ng = 3m + 7, rae
M — HEKOTOPOE LIeJI0e YHC/0, a8 T NPHHUMAET OAHO H3 3Hauernit 0, 1 uan 2. Torna

f(no) = 9m® + 6mr 4 r% 4 2016 - 3m + 20167 + a = 9m? + 2016 - 3m + 20167 + 6mr + r* + a.

Tak kax 2016 aenutca na 3, To cymma 9m?> 4+ 2016 - 3m + 20167 + 6mr aendtes Ha 3, U, cje-
JOBATEBHO, CYyMMa T2 + @ TaKKe AeauTcs Ha 3. DTO 03HAYAET, UTO eCAM M W T TAKOBLI, UTO
f(no) = f(3m + ) nenurca ua 3, To W npw J06oM ueioM k uucna f(3k + r) GymyT AeAHTbCSR
Ha 3. 3aMeTHM, YTO 7 He MOXKeT ObITb PABHO HYJt0, HOO B MPOTHBHOM CJYUYae uuc/o 72 + a = a
JeJINTCS Ha 3, UTO NIPOTHBOpeUHT yeaoBHto. HMrak, npu n = 3k + r umeem

f(n) = f(3k +7) = 9K* 4+ 6kr + 72 + 2016 - 3k + 20167 +a =

= 9k* + 2016 - 3k + 20167 + 6mr + 1% + a = 9(k* + 672k + 2247) + (6kr + 1 + a).

[Tockonbky Hk? + 672k + 2247) peautes na 9 npu moGoix & W 7, TO LIS TOrO, YTOGkl 10KA3ATb
CYLLECTBOBAHHE TAKOrO LEOro uHcaa m, npH Kotopom f(n) nennTcs Ha 9, AOCTATOUYHO A0KA3aTh
'CYLLECTBOBAHHE TAKOTO LEMOr0 &, NMPH KOTOPOM MpH 3ajaHHbix a W 7 # O uncao 6kr + 72 + a
neaurca Ha 9. Tlockonbky @ u 72 TakoBbl, uto 72 + @ Aenutes Ha 3, To nojaras 12 + a = 3s,
nonyuum 6kr + 72 + a = 3(2kr + s). CnenoBaTenbHoO, JOCTATOUHO A0KA3aTh, UTO MPH 3a1aHHbIX
a W 7 # 0, a, 3HAUNT NpH 3aJaHHOM § CYLLEeCTBYeT Takoe uesnoe k, uto (2kr + s) menwntcs Ha 3.
[Tocnennee yrepaaenue, oueBHaHO, OYIET MMETh MECTO, €C/IH Mbl MOKAXKeM, YTO AJs JI0ObIX T =
1,2 cywecTsyer Takoe k, uTo yucao 2kr WMeer 1060l HAMEPes 3aaHHbIA OCTATOK OT JeeHHe Ha
3. 15 3TOro A0CTATOUHO MPOBEPHTD, UTO 3TO BhINONHEHo ana k = 0, 1, 2.
LyEenn r=1; 10

(mod 3) 0 Cipt a1 = 0’
2mr =2m = 2 npum =1,
1 npum =2.
2YEenn y =2, 10
(imud 3) TP = O’
2mr =4m = 1 nppm=1,
2 npum = 2.

Taxkum o06pasom, chopMyNHPOBAHHOE B YCAOBHH YTBEPAKIEHHE HMEET MECTO.

10.3. OTeer: 60°, 120°.

[Tycts O — uenTp onucanHoit oKoso Tpeyrogibiika ABC' oKpyKHOCTH, H — OpTOLEHTp Tpe-
yrofibhuka, Ay, B; — OCHOBaHMs BbICOT, NPOBENEHHBIX H3 Bepuid A W B coorsercTsenHo. [1ycTb
v = £LACB. Ilockonbky yron AOB — ueHtpadbHbifi yrog, a yron ACB — BnucaHHbIA yro
OKPYM<HOCTH, OMUCAHHOKH OKOJIO TpeyroiibHHKa ABC, W 3TH yrilbl OMMPAIOTCS HA OJHY H TY 2KE XOp.y
ADB, TO, €/l OHH J1€XKAT 110 PasHble CTOPOHBLI XOPabl AB, T0

LAOB = 2(180° — £ ACB) = 360° — 2+, (1)
eC/IH JKe OHH JIEKAT 110 OJIHY CTOPOHY Xopabl AB, To
LAOB =2/ ACB = 2y, (2

[Tockonbky AA;, L BC, BB, L AC toyranl AHB w ACB — yriibl ¢ B3aWMHO NIepPMEeHRKY -
JIAPHBIMH CTOPOHAMM, M, CJI€10BATE/ILHO, JHOO

LAHB = ZLACB, (3),
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nHb0o
L AHB =180° — £ ACB, (4).

Hanee, Touku A, B, H, O nexat Ha 01HOH OKPY’KHOCTH, TOCAA BRHcaHHble yriabl AHB H
.AQB onupaioTcs Ha 0JiHY H Ty xe xopay AB. [TosTomy, B 3aBHCHMOCTH OT TOTO JIEXKAT JIM 3TH YTJIbl
M0 pa3Hble CTOPOHBI OT X0pAbl AB WM N0 QIHY CTOPOHY OT Hee, HMeeM JIHOOo

/ AHB = 180° — / AOB, (5)

160
L AHB =/ AOB. (6)

Taknum 06pa3om, NPUHLIANMANBHO BO3MOKHbI CAEMLYIOLIHE Cayyan:
1) BeinoJinenbl pasenctia (1), (3), (5), Torna

360° — 2y = £/ AOB = 180° — Z AHB = 180° — Z ACB = 180° —y = 7 = 180°,

YTO HEBO3MOXKHO;
- 2) BbiMoJiHeHb! paBeHcTBa (1), (3), (6) rorna

360° -2y =/ZA0B=/AHB=/ACB =~ = v=120°
3) BbinosiHeHbl paBedcTsa (1), (4), (5) Torna
360° — 2y = L AOB = 180° — L AHB = 180° — (180° — L ACB) = v = v = 120,
4) BbinosiHensl paBeHcTsa (1), (4), (6) Torna
360° -2y =/ AOB = L AHB = 180° - LACB = 180° — v = v = 180°,

YTO HEBO3MOXKHO;
5) BuinoaHeHbl paBeHcTra (2), (3), (5) Torna

2y =/A0B = 180° - L AHB = 180° — L ACB = 180° — v = v = 60°,
6) BbINOJHEHbl paBeHcTRa (2), (3), (6) Toraa
=L A0B=/AHB=LACB=v7 = 9=0°,

UTO HEBO3MOIKHO;
7) BbINOAHEHB paBeHcTRa (2), (4), (D) Toraa

2y =/ AOB =180° — ZAHB = 180° — (180° = LACB) = v = 7 =10",

UTO HEBO3MOXKHO;
8) BbinoJsiHeHbl paBeHeTRa (2), (4), (6) Toraa

29=/A0B=/AHB=180° - ZACB = 180° — v => v =60°.

CuienoBatenbHo, yroa AC'B Moy<KeT NpHHMMAT JIMLLb ABa 3HaveHus: anbo 60°, aubo 120°.

- O6a 3TH BO3MOXKHOCTH PeaH3yIOTCs, HANPHUMEP, AUl OCTPOYTOIbHOMO TPEYroJibHHKA (CM. pHC.
1) £ AC'B = 60°, 1151 TYNOyro/ibHOro TpeyroabHHKa ¢ Tyrsim yraom ACB (cm. puc. 2) £ ACB =
.120°.




Puc. 1 Puc. 2

10.4. Oteet: a), 6) HeT, HE MOMIH,

PacecmoTpHM 11Ba COCENHMX TPEYTOIbHHKA, T. €. IBA TPEYro/bHHKA, HMEHOLLMX OOLLYK CTOpOHY. ¥
COCENHUX TPEYTOJNbHHKOB /IBE BEPLIMHBI OOLIHE, H TAKHE TPeyroNbHHKH OKpaLlieHbl B pasHble LIBETa.
[ToaTomy uKcaa B HECOBNALAIOLLUAX BEPLUMHAX Y COCEIHHX TPEYrOIbHHKOB He MOTYT ObITh PABHBIMH.
JIeACTBUTEILHO, B IPOTHBHOM CJIy4ae CyMMbl UHCEJ B BEPLUMHAX COCENHHX TPeYrOAbHHKOB OblIH Obl
PABHbIMH H, 3HAUHT, OLHOBPEMEHHO ObiH Obl 1MGO KpaTHbl 3, NHOO HET, YTO MPOTHBOPEYHT YCJIOBHIO
-3anaud. [ToaTOMY, €c/ii, HarpUMep, B LEHTPAJILHON BEpPLIMHE AHMarpaMMbl 3aMHCAHO YHCIO @, TO HH
onHO H3 uucen B Bepwmnnax A, B u C He MoxkeT paBHAThCs @ . [ToaTomy Tpu uxcna B 3THX TPEX
BEPLUKHAX MOTYT MPHHHUMATDL TOMbKO JBA M3 BO3MOXKHbIX 3HAUEHHH (OT/IMUHBIX OT @ ) M, 3HAUHT, He
MOTyT BCe GbITh Pa3/IHUHBIMH.

[ycte {a, b, ¢} = {0, 1, 2} u nycTsh B LEHTPANLHON BeplUXHe JUArpaMMbl BIHCAHO UMCIIO
a. Torna ects ABe BO3MOXKHOCTH: 1) IMGO B BepLIMHAX BEPXHEro UEPHOrO TPEYroJbHHKA BCE UHC-
Jla paBHbl W OT/IHYHBL OT @ (cM. puc. 1), 1n6o 2) B BeplMHaX BepXHEro YEPHOro TPEyroJbHHKA BCe
UHC/IA PA3NHUHBI H BEPXHEE OTAHUHO OT a (cm. puc. 2). B ofoux cayuasx udcna cieBa W cnpasa oT
LEHTPAJILHOTO UHCAa OTIPEENSIOTCS 0HO3HAUHO.

Puc. |




Puc. 2

B cayuae 1) @ # b u y 7 b, nHaue cymma 4HCeN B KAKOM-TO H3 HIXXHHX OeJIbIX TPeyro/bHHKOB
6yner kpatHa 3. [1o3ToMy x =y = a M, 3HAUHT B BepLIHHAX K H M 3anucanbl uucna b.

B cayuae 2)  # @, y # ¢, HHaue CyMMa YHCEJ B KAKOM-TO M3 HHIKHHX GenblX TPeyroJbHHKOB
6ynet kpatia 3.Ho toraa {z, y} = {b, ¢} u, 3naunr, x = ¢, y = a. [lo3romy cHoBa B BepLUHHAX
K w M 3anucanbl uucaa b.

Buaum, uTo BO Beex TPEx BepuiuHax K, L w M 3anncaHbl OIHHAKOBbIC YKCA.




11 knacc

11.1. Oteer: 8.

INycrs koopauuatel Touek C w B 6ynyr C = (¢,1/c), B = (b1/b). Tak xax Touku

A n C cMMMETpPHYHBI OTHOCHTENLHO Hauasa KOOpLH-

HAT, TO TOuka A umeer KoopauHatel A = (—¢, —1/c).
HetpyaHo BbinucaTs (HAMPHMEp, METOLOM HEOTpe-

Yy

B NeJIeHHbIX Ko:)cbtimunemog) YPaBHEHHS MPsAMbIX
5
AC:y=—,
& P
O BC: -I— 1 1
I — —— =St
T ¥= b b

[Tockonbky yroa ACB npsmod, To ﬂpﬂMb[e AC
n BC' neprieHyiKyasipHbl M MPOU3BEAEHHE HX YIJIOBbIX

1 1
: - aBHo —1, re. — - [ —— | = —1,
K03(h(hHUHEHTOB PaBHO Te ( bc)

I
oTkyna b = —. Torza no popmyiie paccTOAHHA MEXILY
&

TOUKaAMH Ha KOOD,B,HHBTHOI‘/Ji MJAOCKOCTH IOJIYUHM

. o (1 N2 /1N, 1\ (1)’ ACT (ACN®

['lo reopeme I'ludparopa

6 4
BC2 = AB® — AC® = (%) L AC? = AC? (A; _ 1) _

Torna

s (Var pr) _lars pee_ Lgqa (ACH_
S—(ZAO BO) —4AC’ BC_4AC G 1].

O6osnaunm t = AC*. Torna t ya0BJETBOPSIeT ypaBHEHHIO

£2 — 64t — 25692 = 0 =—> t = 32 + /327 + 25657 = 32+ 16v4 + SZ.
[loncrasasst sHauenue S = 8v/3 u yuntbiBasi, uto t > 0, Haxomum t = 256. CaenosaTenbHo,
AC =4 utorna AB = A = 8.

11.2. Oteer: 2015

- Tlyctb ans nexortopbix nap (a,b) u (x,y) (He orpaHuunBas 06LWHOCTH, NYCTh b < Y ) HATYPa/b-
HbIX UMCEJl BEPHO PaBEHCTBO

N =150 + 200b = 152 + 200y = 3(a—z) = 40(y — b),

M3 9TOr0 PABEHCTBA CJELYeT, UTo Yy — b jenutcs Ha 3, W, 3HAUHT, He meHblie 3. BoiGepem cpenn
ueTbIpéx pelleHui ypasHenusa 15z + 200y = N napy (z,y) € HaHOOMbLIMM 3HAYCHHEM ¥, TOTIA
y > 1+3-3 =10, otkyna nonyuaem HepaseHctso N = 151420010 = 2015. Jlerko Buaers,
uro N = 2015 MoAXOAKT, BbinMlem Ans Hero napsi (x,y): (121,1), (81,4), (41,7), (1,10).
11.3. Oteer: 60° u 80°.
Tak kak xopabl AA, u CC, onucaHHOH OKPY»KHOCTH, MO YCJOBHMIO, PaBHbl, TO PaBHbI

10



W KaKHe-TO Jyr CTATMBAeMble ITHUMH XOPAAMM, 4 HMEHHO, JHBO

A, 1)« ABA, =~ C1BC ,nu602) v ABA, =~ C1AC .
o B cnyuae 1), ynanu u3 nyr —« ABA; u — C,BC ux o6iiyto
yactb — ayry ~ C1BA;, nonyuum ~ AC; =— A;C. V3 paBeH-

CTBa 3THX JIyT CJeNYeT, YTO PABHbI H BIHCAHHBIE YIJIbl, KOTOPBIE HA

Hux onupatorest: LACC) = LZCAA, . O6osHauum LACB = «.

A c Torna LZACC, = % B npamoyroasHom Tpeyroqbshike ACH wna-
xonum ZCAH = 90° — ZACH = 90° — . B pesyabrate umeem:

% = 90° — v, oTkyna y = 60°.

"~ B cayuae 2) yranus us ayr ~ ABA; n — CLAC ux obuiyio
yacte — ayry ~ Ci1A, nonyunm — AC =- C1BA; . Tlockonbky Ha nyry ~ C'A onupaercst Briu-
caHHblit yron C'BA, paBHbiil, no yenoBuio 65°, 10 ~ CA = 130°. danee, Taxk kak ZC,CB = %
T0 ~ C1B = . B npamoyrosbrom tpeyrosibiuke ABH waxogum ZHAB = 90° — ZABH =
90° — 656° = 25°. [Mostomy « BA; = 50°. Torna ~ C1BA; = v + 50°. B pesyabrate umeem:
¥+ 50° =— C1BA; =— AC = 130°, otkyna v = 80°.

11.4. Oteer: 1 u 3.

3ameTum, YTo LaxmMaTHas pacKpacKa AaHHOH TabJHLbl €IMHCTBEHHAS C TOUHOCThIO 10 MOBOPOTA
Ha 180°. [TokakeM CHayaJ/ia, UTO CyMMa BCEX YMCEJS B YEThIPEX YIJIOBbLIX TOUKAX TAGJHLbI HeUeTHa,
[lockosibky B /1060 CTPOKe TaB/IHLLL 110 3 YepHbIX H 3 OeJbIX KJETKH, TO KOJHYECTBA UYEPHBIX M
GesibiX KNeToK B TabJitLe paBHbi o 5-6:2 =15,

st KaX<0# 6en0f KNeTKH TabJKLBL BLIUMCAHM CYMMY BCEX UETBIPEX YHCES B €€ BEPLUHHAX; CJIO-
HuM 15 nosyyeHHbiX unces 1 0603HauUWM WX cymmy Sp. 3aMeTuMm, uto S; — HEUETHOE YHCJO0, KaK
cymma 15 HeueTHbix uucen. TouHo TaK sKe LA KaXIO0MH YepPHON KAETKH TabJHLbl BLIYHCAHM CYMMY
BCEX UETBIPEX UMCEN B €€ BEPLIHHAX; CAOXKHM 1O MojydeHHbIX dHces H 0003HAUUM HX CyMMYy Ss .
[Tosyuennas cymma Sy — uetHoe uncio, Kak cymma 15 uetHbix yuces1. Takum o6pazom, Sy + Sy —
HEUeTHOe UHCJI0. 3aMETHM, UTO B yKa3aHHOH cymme S; + Sy 4KMe0 B 11060 BHyTpeHHef TouKe Ta6-
JIMLBI NPHCYTCTBYET 4 pasa, a uHedo B Jt060k rpaHuuHoi (Ho He yraoBoi) knetke — 2 pasza. Crano
-ObITb BCE UHCJIA B YKA3AHHbBIX TOUKAX BHOCAT B CyMMy S + Sy UeTHbIH BKAAL. A Tak Kak uncia B ue-
TBIPEX YIJIOBbLIX TOUKAX TaOJ/IMLLI TPHCYTCTBYIOT B CyMMe .S7 4S5, POBHO MO OIHOMY pasy, TO HX CyMMa
HMEEeT TaKYH0 e YETHOCTb, Kak cymma S + Sy, T.e. siBasieTcst HedeTHol. CaeloBaTenbHO, HCKOMas
Cymma MO2KeT ObITb paBHO ToabKo | uau 3. Huxke npusenen npumep, uto ata cymma AefiCTBHTE b=
HO MOx<eT paBHATbCs 1. Ec/in B ykazaHHOM npumepe 3aMeHHTb BCE HYJIM 3aMEHHUTb Ha eIMHHLIbI H
Ha0GOPOT, TO MOJIydeHHON TabaHUbL YCIOBHE 3alauH COXPAHMTCS, 8 HCKOMas CyMMa GyaeT paBHa 3.
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8 kaacc

Bmopoti dens

D. ﬂOKﬁ)KHT@ HePaBeHCcTBO

at + 0%+ 1 >ab+a+b
a+b+1 7 ab+2

7

€CJIH IEHCTBHTENbHBIE MOJ0KHTEAbHbBIE YMeaa a 1 b Takosbl, uto (@ —1)(b—1) = 0.

2
n-—2n —>5
6. Hafinute BCe Lesible 3HaueHust n., IPH KOTOPbLIX Ap00b B SIBAAETCSH
n A
LLeJIbIM YUHCJIOM.
7. B npamvoyronsHom Tpeyroabiuke ABC (£ ACE = 90°) BbicoTa, omyllleHHas
Ha THIOTEHY3Y, paBHa /3. a Pa3HOCTb OCTPbIX Yra0oB pasHa 30°.

Hadianre aautsl ctopoH tpeyronsiuka ABC.

8. IlaHo ueTbipe NonapHo pazsinuHbIX HaTypadabHbIX Yncaa. MaBecTHo, 4To KakuHe-
TO TPH M3 LLIECTH NOMAaPHbIX CYMM 3THX udces pasubl 13, 14 u 15,
Haliinre HanmeHbLLee 3HAUeHYE, KOTOPOE MOXKET NPHHUMATL CYMMa YeTbIPéx Ta-

KHX dqHced.

Monbz0BaTeca KaSbKYNATOPOM HE Pa3pellasTcs.
Bpemsa paboTter: 4.5 vaca
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9 kaacc

Bmopol dewe

5. Henynesele peficTBuTenbHBle yHCaa a, b, ¢ TaKoBbl, YTO KBalpaTHbIe
tpéxusienbl ax? + bz + ¢, bx® + cx 4+ a, cx® + ar + b He UMEIOT JIEHCTBHTEMbHbIX
KOpHEH.

HoxaskuTe, uto 2ab + 2b¢ + 2¢ca > a* + b + 2,

6. B tpeyronbinke ABC ( AB < BC' < AC )na croponax BC u AC ormeuensl
COOTBETCTBEHHO TOUKH M u N Tak,uto CM = AB, CN = CB. [lycts S — nao-
waab TpeyronsHuka ABC, S] — nsowaab tpeyroasHuka MNC, Sy — naowans
yeTblpexyroabHika ABNMN N.

Onpenenure Bce BO3MOKHbIE 3HAUEHUS!, KOTOPOE MOKET MPHHHMATb OTHOLIEHHE
{ 2
AC : AB, ecan 45 < 5] - S5,

7. Touka M — touka nepeceuenun anaronanest AC' u BD ueTbipexyrofbHHKa
ABC'D, BaucaHHOro B 0Kpy»HOCTL. M3secTHo, uTo

AM:MC=3:1, AC:BD=2:3, ZBAC=/DAC.

Hafnure Bce BoamoskHble 3Hauenust yrna BAD.

8. laHo deTbipe NOMapHO Pa3/HUHbBIX HATYPaAbHbLIX UHCaa. FI3BeCTHO, UTO KaKue-
TO TPH W3 LLIECTH NOMAPHbIX CYMM 3THX yuces paBHbl 11, 21 u 31.
Hainnre Bce 3HaueHHs, KOTOPbIE MOKET MPHHUMATH CYMMa YEThIPEX TAKHX YHCEN.

[MoNe30BaTLHCA KANBLKYAATOPOM HE Pa3PEeLlaeTcs.
Bpems paboter: 5 vacos
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HCITPABJIEHHUA

2. B sanaue 9.6 (sanaua 6, 9 kuiacc, Bropoii ners) B BOIIPOCE BMECTO HEPABEHCTBA
48* < 8y - S; nomKHO 6LITH HepaBeHcTEO S2 < 45, - Ss.
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[l — 15 aneapsa 2016 eoda

10 kaacc
Bmopou dero

2 i 2 I
0. [lyets z1, 9 — KOpHH KBaapaTHoro TpéxuiedHa f(z) = z? — 32 + 1 1
) 1
T3, T4 — KOPHHW KBAAPATHOrO TpexuieHa g(x) = 2 — 4z + 1.
Hatinure Bce BO3MOXKHBLIE 3HAUEHUS BLIDAMEHHA

(glz1) ) f(zs) + (g(22))* f (24).

6. B tpeyronibruke ABC npogenera 6rccextpuca C'L, KOTOpas pasbuBaer cro-
poHy AB Ha otpesku AL =10 w BL = 6.

Haiijmre pagunyc okpy»kHOCTH, npoxoasulelt yepes Toukd C u L, LEHTP KOTOPOH
JIEXKHT Ha NpsiMOH AB.

7. Hafinure Bce QyHKUMH f, ONpefenénnbie Ha MHOXKECTBE JeHCTBUTENbHBIX Uk -
C&J1 M MPHUHUMAIOLLMX 3HAYEHHS B 3TOM K€ MHOXKECTBE, TakHe, UTO A1 BCeX AeiCTBH-
Te/bHbIX T M Y BbiNOAHsieTcs pasencTeo f(x + f(y)) =z f(y).

8. JlaHo NATb nonapHo pas/iMuHbiX HATYpalbHbIX UMces. M3BecTHO, 4To KakHe-To
YeTbIpEe M3 ACCATH CYMM THX uHCces no Tpu pasHbl 15, 20, 25 u 30,

Hariaure, kakoe

a) HauMeHblee, 6) Hanbosbluee

SHa4eHHe MOXKET NMPHHHMAaTh CyMMa MATH TaKHX YHCeJ.

MonNb30BaTHCA KANBKYNATOPOM He pa3pellaeTcs.
Bpems pabortei: 5 Hacos
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LXVI Benopycckasi maTemaTuHeckas ONimriiafa WKONbHIKOB

1 sTan

[l — 15 ansapa 2016 codu

[ Kaacc
Bmopod dene

5. [lycTb xy, To — KOPHH KBaapaTHOTO TpéxuneHa f(z) = 22 — 22 -1, a
T3, %4 — KOPHH KBaApaTHOro Tpexunena g(z) = 2 — 3z — 1.
Haiinute Bce BO3MOKHbIe 3HAUEHHA BbIPAXEHHS

(g(z1))? f(x3) + (g(z2))’ f(as).

6. [Ipe OKPY)KHOCTH KACAIOTCS APYT APyra BHyTpeHHnM 00pa3om B Touke C. Xopaa
AB 60/bLLIEN OKPYXKHOCTH KacaeTcs MeHblied okpy:kHocTh B Touke L. Otpeskn AC
H BC nepecekarT MeHbLIYIO OKPYXHOCTb B TOUKax A; 1 B COOTBETCTBEHHO.

Hatigure naowaas Tpeyroabiika ABC, ecan AL =7, BL =5, A1 B; =09.

7. Haiinure Bce dyHKUMKM f, onpenenéHHble Ha MHOKECTBE MOJI0MKHTENbHbIX ek -
CTBUTE/bHBIX YHCEN U MPUHUMAIOLIMX 3HAUEHHST B MHOYKECTBE HEOTPHLIATENbHBIX JeH -
CTBUTE/MbLHBIX UMCEJ, TAKKHE, UTO JIJIs1 BCEX MOJOMHTENbHbIX AeHCTBUTENIbHLIX T H ¥
Bbinoausiercst pasenctso f(z + f(y)) = & f(y).

8. JaHo naTe nonapHo pasauuHbIX HaTypaabHblx dnced. MasecTHo, uTo Kakue-To
yeTblpe U3 AECATH CYMM ITHX dncen no Tpu paeHbl 20, 30, 40 1 50.

Haiinure, kakoe

a) Haumerblee, 6) HanboMbLIEE

JHaveHHMe MOKeT MpPH HHMaTb CYMMa NATH TaKHX YHCEJ.

[MoNL30BaTECA KaNBKYNATOPOM HE PaspeliasTcs.
Bpems pabotei: 5 4acos




LXVI Benopycckas MaTeMaTUHeCKasa ONNMMNNALa LIKOAbHUKOB

Il 3Tan
Il =15 ansapa 2016 zoda

Pewenusa
Bmopoil dero

8 knacc

8.5. Oteer: [Mokasem, 4To UHCANTEN D TePBEO]] JPOOKH B TPeOYEMOM HEepaBeHCeTRe
|
a* 4= b 1 % ab+a+0b (1)
a+b+1 7 ab+?

-00JiblUe YHeIHTEeNA BTOPOI ero ApoOiu, a 3HamMeHaTe/b NepBOit APOBH MEHbLLE 3HAMEHATESS] BTOPOI
Apobu, OTKyla H OYAET CACLOBATD HepasencTso ().
Hefcreurenso, BO-MepPBbIX,

(z,2+b2+12cz.b+a+b e 2(52+2?)2+2;2ab+2a+2:’) et
(a® — 2ab + b%) + (a® — 2a + DA+ =20+1)20 < (a— DY +(a—1)2+(b=1)%20.
Bo-Brophix,
(a=1)(b-1)20 = ab—a-b+1320 = a+b+1<ab+2,

4TO H TPEOOBAJIOCH.
8.6. Oteer: lu —17.
[Tpeodpasyem nantyio 1podi CACAYIOUINM 00pa3om:

n’—2n -5 1 3n—6n-15 _ 1 (3n—2)n — (4n + 15) B

In-~2 3 37— O 3 3n—2

1 ; 4dn 4+ 15 1 1 12n+45 1

= — n — — = "n-—_- - —_— = -
3 30— 2 3\" 73 33 9

1 53
==(3n—4__"2_
2 (?r; 3n — 2)

BHJLH M, H4TO JaHHad ilp()()h (’)y{[LCT LEJILIM HHCIOM TOCLA W TOALKO TOrA MOJIYUEHHOE B CKOOKAX BbI-

.
PazKetne Oy/er LeibiM YicjioM, KpatHbiv 9. /Lt ITOr0, B YACTHOCTH, HeOGXOAHMO, UYTOBK! 93

In—2
ObIIO LLeIbIM HHCAOM, HAH, YTO TO 3Ke Cd Moe, uToObl 3n — 2 ObiI0 JeauTeseM dneaa 53. Y quena 53
€CTh TOJILKO 4 Lenbix aenurensi: +1, +£53. OnHako, ecstn 3n — 2= —1 wau 3n — 2 = 53, TO n He
ABASETCS LesbiM. Eciime 3n —2 =1 10 n =1, aecan 3n— 2 = —53 .To n=—17. Henocpes-

CTBEHHO MOACTABHB YTH 1BA 3HAUCHHS 11 B AAHNYIO B YCI0BHH 3a4a41 P00k, MOKHO YOEIHTLCH, Y4TO
B 000MX CAlyuanx oHa Gyjer paBHa uenomy yHesy —6.

8.7. Otser: 2, 2V/3, 4.
[lyete @ = ZBAC, 8 = ZABC. He Hapywas o6iHoct, cuwrtaeM 3 > «. Toraa




O—a=30 a+ 4 =90° [lycte CD — BhicoTa, OMyLLEH-
Has Ha runotenyay, CD = /3. [lyets K — takan Touka na
runotenyse AB, uto Z# DCK = 3 — «. Torna

i1

A SRS S S /DKC =90° - ZDCK = 90° — (B — a) =

=00 -8 +a=a+a="2a.

[Mockonbky yron DK C' — BHewnui yroa tpeyroabiika AKC, 10 Z ACK = / DKC -/ KAC =
200 — oo = o, nosTomy Tpeyrosisiuk AKC' pasHoGenpennsiii v AK = KC. Kpowme Toro,

LBCB = 180° = £ BKC = A KBC = 180° — 25 — F= 180° — i — (a+8) = 180° — o — 90° =

=80 -a=0=2ZKBC.

CaenoBatensho, Tpeyronbiik K BC take pasroGenpennsiii n KC = KB, otkylla AK = KC =
K B. Takum ofpazom, K — LEHTP OMUCAHHONA OKPYIKHOCTH MPAMOYrOALHOIO Tpeyrogasiuka ABC.
[MoncraBnss 3afanHble YHCJIOBLIE 3HAUCHHS, HAXOAUM 20 = / DKC = 90° — (0 — a) = 60°, Te.
. = 30° wrorna § = 6. [lockonbiy B nipamoyroasHom Tpeyroashuke CKD yravt KCD u
CKD pasuit 30° 1 60° cooTBeTcTBeHHO, T0 /3 = C'D = [\;'C‘\/E/Q., otkyna KC = 2. Torpam
NpAMOYrosibHoM TpeyrodsHuke ABC umeem

AB=2KC =4, BC=AB/2=2, AC=ABV3/2=2/3.

&.8. OTeet: 18.

OBGo3Haunm YeThipe YHC/a, YAOBJIETBOPSIOLLHX YCJAOBHIO 3a1aUH, uepes g, b e, 4.
[TycTh, e Hapylwierus 06WHOCTH, a + b = 15. Toraa ans cymMbl S THX UHCEs HMEeM OLIEHKY
CHH3Y: '
S=a+b+c+d=(a+b)+ec+d=154+c+d>15+1+2=18.

C APYroit CTOPOHbI, HECHOKHO NPHBECTH [PHUMEP YEThIPEX UKCesl, YAOBJACTBOPSIOWMX YCAOBHIO
3a/aun, cymma Kotopbix pagta 18. Takof npnumep goctasnsior uneaa 1, 2, 3, 12. B camom aene,
CyMma yTHX udcen pasha 1+ 243 + 12 = 18, a cpein UX NOMAPHLIX CYMM COAEPIKATCH CyMMbl 13,
14 1 15 — pefictButensHo: 1+ 12 =13, 24+ 12 =14, 3+ 12 = 15.




9xaacc

9.5. Tak kak no ycnosuto kBajparisie Tpéxwiensl P(z) = az® +br +¢, Q(z) = ba® + cx + q,
R(z) = ca® 4+ ax + b He UMEIOT JIefiCTBUTE/bHbBIX KOPHEH, TO HX AMCKPHMHHAHTbI OTPHLATENbHbIE,
NO3ITOMY

b* —4dac <0, & —dbu<0, a®—4deb<0,

0TKYa
08 <dac, 0<c? <dba, 0<a®<4ch. (1)

CilefnopatesbHo, BCE MPOM3BENCHHUS ac, ba, cb NONOKHTENbHbIE, H, 3HAYHT, BCE uucaa «, b, c
HMEIOT OJIHHAKOBLIF 3HaK. OUeBHIHO, UTO ecsik TpedyeMoe HePaBEHCTBO

ab + 2bc + 2c0 > a® + 0 + 2 (2)

BBIMOJIHEHO JUI51 MOJIOKHTE/bHBIX @, b, ¢, TO OHO OYAET BLINOJHECHO H A1 OTPHLATENbHLIX a, b, C.
[TosTOMYy MOMKEM CUHTATDL, 4TO BCE @, b, ¢ TONOKHTENBHBIC YHCIA.

[Tepsoe pewenue. [Tockonsky o yenosuio Tpéxwienst Px), Q(x), R(xr) He umelor aeficTeH-
‘TeJIbHBIX KOPHE, & nX cTapuine Ko3pguirenTe ¢, b, ¢ noackuteastsle, 1o Pz) >0, @Q(2) > 0,
R(x) > 0 npu Bcex JHCTBHTE/NbHBIX 3HAUEHHAX 2, B 4aCTHOCTH NMPH 22 = —1, CJlegoBaTenHo,

P(-l)=a—-b+c>0, Q(-1)=b-c+a>0, R(-1)=c—a+b>0.
Torna
0< P(-1)Q(-1)+Q(=1)R(=1) + R(=1)P(=1) =
=(a—b+cjlb—ct+a)+(b—c+a)(c—a+b)+(c—a+b)a—b+c)=
=(b—cta)la—btc+c—a+b)+(c—a+b)la—b+c)=2clb—cta)+(c—a+ba—b+c)=
=2ch— 2% +2ca+ ca — ch+ ¢ — a® + ab — ac + ba — b® + be = 2ab + 2b¢ + 2ca — o — b2 — c,
OTKYy!a H cienyeT, Tpebyemoe HepareHeTro (2),
Bmopoe pewenue. He napywas obuwnocru, cuntaem 0 < ¢ < b < ¢. Toraa
2ab+ 2bc+ 2ca =ab+be+ab+be+2ca = b= a,c 2 b = a® + 0> + ab + be + 2ca =

2

c2bzal 2 a®+ 0 +ab+ba+2ba = a® + 0% + 4ba > [em.(1)] > a® + > + &2,

W

YTO M TPBGUBZ:]JTOCI) JOKA3ATLD.

9.5, Oreer : 2.
[Nyers v =2 ACB. Terza

8 = D:5A0 - BCginwy,
S1o= 0,5NC - MCsiny=[MC = AB, NC = BC] = BC'- ABsin~,
Sy = 5—8=005AC -BC - AB - BC)sinvy =0,5BC(AC — AB)sin1.

Mo yeaoBuio S? < 45 - 55, nosromy

0,25AC% - B("sin"v € 4-0,58C - ABsinvy - 0,53BC(AC — AB)sin~.




Cnenorarenbto, AC” - 4AB(AC — AB). Tlyers
r = AC/AB, rorna z* < 4(1 — z), Te. 22 — 4z + 4 < Ofuam,
pasHocHasio, (r — 2)2 < 0. Tocaenuee HEPaBEHCTBO BO3MOYK -
HO Jinlb 1pH & = 2. Takum oGpasom, eNHHCTBEHHBIM 3HAYeHHeM
otHotlenns AC - AB = x apaserca z = 2.

9.7. OTger: 60°.

[lyere MC = 2, torna AM = 3z, AC = 4z, BD = 23z OTMeTHM, uTO
LBAC = ZCBD (BnucaHHbie yribl, ONUPAIOLIHECs Ha Ayry
CD ). Torna rpeyrosnbuukn C'BM 1 CAB noio6Hb 110 ABYM yr-
Nam (£ BAC = ZCBM, yron BC' A 061unii ), nosromy

BC CM i 5 .
_—= = = A0 - CM = ap* ;= 24,
iC - Bo BC AC - CM t* = BC a

[Mockonbry AC — Guccektpuca yraa BAD, To xopasl BC u
DC' pasubi, 1.e. Tpeyrosbhuk BC'D pasHoGeapeHHbll H ero ¢To-
poikl -BC = GO = 2z, BD = 2%'3% Tyers U7 = peicn-
ra (Meanana) Tpeyrosbiika BCD, Toria B NPSIMOYrObHOM Tpe-
yronetnke BCT runorenysa BC = 2u, kater BT = v/3z n, csenoBaTelbHO, BTOPOf KaTeT
CT = /427 — 322 = z. Tax xak kater C7T B ABa pasza mebuie runotedyssl BC, to yron CBT
-pased 30° u Torna £ BC'D = 2 BCT = 2(90° — 30°) = 120°. [TockoabKy 4eTbipexyrodbHHK
ABCD Bnucatnblii, To £ BAD = 180° — £ BCD = 60°.

9.8. Oveer: 42, 52 u n060oe HeUETHOE YHC0 OT 41 10 61 BKAOYHTENLHO.

OBo3Haunm yeTbipe uMc/ia, YA0BIETBOPSIOUIMX YCAOBHIO 3aaUH, Uepes
a. b, ¢, d (1)

Hokaenm Brauane, uTo Kaxioe U3 YeThIPEX dncest (1) BXOAMT XOTA Obl B O1HY H3 TEX Map, CyMMbl
YHCEJ KOTOPBIX COMIACHO YCJOBHIO PABHbI

11. 21, 31. (2)

Honyctim, 4T0 3T0 He Tak: HafiAéTest uneo (MYCTh, s ONPeLenBHHOCTH, ITO UHCeao d ), KOTOpOE
HE BXOIMT HU B OAHY H3 ftap ¢ cyMmmami (2). Toraa cymmbl (2) CcocTaBsieHbl U3 nap, BuiOPAHHBIX H3
TpéX uncen a, b, c. Ho Bcero pasnuusbix nap ua Tpéx unces poBHO TPH, H HX CYMMbI — 3TO

a+b, a+c¢, b+ec (3)

Tak kak cymmnr (3) — 970 (B Kakom-To nopsiaxe) cymmsl (2), 1o (@ +b) + (e +¢) + (b + d) =
= 11+ 21 + 31, win 2(a + b + ¢) = 63. Ho nocaesnee pageHcTBO HEBO3MOIKHO, MOCKObKY €ro
JIEBAs 4ACTb — YMCJI0 YETHOE, a NpaBas — uuc/o HeudrHoe. [TosyueHHoe npoTHBOpeUne 10Ka3biBaeT
chOpMYJIHPOBAHHOE YTBEP:KIEHHE.

Las Tex Tpéx nap ymces, cymmbl KOTOPBIX — uncha (2), MOTYT NPEACTABHTHCS TOMbKO ABE BO3-
MOXHOCTH — Cpe/ln HHX: JH60 1) HaiinyTcs JBe HenepecekaloiiHecs napol, JuGo 2) Bee TpH napsbl
UMEIOT OGILHA 3IEeMENT. PaccMOTPHM OT/IENbHO KAMKILYIO U3 ITHX BOZMOMKHOCTE.

B cnyuae 1) oGosnaunm vepes Sy n Sy e n3 cymm (2), KOTOpbIe 4AI0T HEMEPECeKALUIHECS Napbl.
Torna cymma S Beex weTnipéx uucen pagua S = Sy + Sy W, CAENOBATELHO, MOMKET PABHSTHCH
TOMLKO: JIHB0 S = 11 4+ 21 = 32, G0 S = 11 + 31 = 42, aubo S = 21 + 31 = 52.

[okaxem, uto unces ¢ cymmoi 32, y10BAETBOPSIOUIMX YCAOBHIO 3a1auH, He cyulecTsyet. [leii-
CTBHTEJLHO, NYCTh, Oe3 Hapywenna obutoctr, a+b =31, Torna 32 =a+b+c+d=31+c+d,
OTKYd ¢+ d = 1, 4TO i3t HATYPAIBHBIX YHCea ¢ H d HEBOIMOMKHO,

+




Ocraérest 10Ka3aTh, UTO ABA OCTAILHBIX [10JYUEHHBIX B cnydae 1) 3nauenns 42 u 52 cymm go-
Cruratores (peadusytotes). Heesomuo yGeantses, 4To mpUMepoM yA0BAETBOPSIOLLMX YCAOBHIO 3a-
Hauu Yuce ¢ cyMMOit 42 asasiores ukesia 1. 10, 11, 20, a ¢ cymmo#t 52 — uneqa 1, 10, 20, 21.

Pacemorpim tenepe cayvail 2). Tlyets @ — uucno, ofliee Bee TPEM napam ¢ CYMMaMH 4Hces
(2). Torna, 6e3 Hapyuienusi o0WHOCTH, a +0 = 11, a +¢ =21 W a +d = 31. U3 37ux PaBEHCTB
rnoayuaem

b=11-a, ¢=21-a, d=31-a. (4)

Tax kak umesio b — warypanbroe, To Mepsoe U3 paseHcts (4) faéT aas ukeaa a OLEHKY CBEpXY:
a < 10. M3 pasencre (4) sng cymmsr S nosyuaem: S =a+b+c+d = 63 — 2a, a snauur, cymma
S HeuBTHA W, NOCKONBKY HATYPANLHOE UHCAO @ MOYKET MPHHUMATH TOALKO 3HaueHds oT 1 10 10,
MOYKET MPHUHHMATL PA3BE UTO HEUETHbIe 3HadeHHs oT 41 10 61 BKIIOUHTENbHO.

C Apyro#l CTOPOHbI, HECJOIKHO BUIETb, YTO KAKA0E HEUETHOE 3HaueHHe oT 41 1o 61 s CYMMBbI
S peanuayercst: 10CTaTOUHO B3ATh @, MOCAEN0BATENbLHO pasHbim 1, 2, 3, 4, 5, 6, 7, & 9, 10,
H NP BLIGPAHHOM 3HAUEHHH @ YHCAA b, ¢ U d ONpPedeNHTb COMIACHO paBeHcTBaM (4).




10 kanacce

10.5. OTger: 14 + 3/15.
3amerum, uto g(x) = f(x) —x. Tak kaxk f(z)) = f(zs) = g(x35) = g(z4) = 0, nerko noJyyaem
g(x1) = =1, g(2) = —uy, aTake flug) = 2y, f(z4) = z4. TloaTOMY HCKOMOE BbIpaeHHe

A= (g(x1))* f(3) + (g(22))2f (za) = 2223 + 2224

'Ero Hec10)KHO BBIYHCIINTE NPAMOIT MOAICTAHOBKOM KOPHEN; 0AHAKO, MOKHO MOCTYMHTL HHave. [TycTs
B = 22z + x3x3. 3amerum, uto

1Ty =T3%q =1, 21 + 22 =3, T3 + 24 = 4,

z+ 25 = (z1+22)% — 20,29 =90 —-2=7, 75+ 22 = (23 + 24)? — 2574 = 16 — 2 = 14,
2l + 25 = (22 +22)% — 22222 =40 — 2 =147,

Hanee,
A+B= (2} +23)(xs +24)=7-4=28, AB = (] + af)asaq + 2203 (2 4 22) = 47 + 14 = 61.

[lostomy A u B — KOpHH KBaAPaTHOro ypaBHeHHs a2 — 28z + 61 = 0 (oGpaTHas Teopema Buera).
KopHu storo ypasnenns 14 + 318 nid— 3v/15. Ocranocs OTMETHTb, UTO €CJIH Nepe0BO3HAUHTD,
ADMYCTHM, KOPHU Tpexusiena g(x): x5 uepes x4, a T, uepes z3, TO 3HaueHHs A u B noMeHsoTces
MECTaMH. DTO 3HAUHT, UTO HCKOMOE 3HAUEHHE BbipaxceHHe A MOXeT NpHHHMAaTb 06a yKasaHHbIX
*BbILLE 3HAUCHHS.

10.6. Orser: 15,

3ametum, uto Tak kak AL > LB, To U3 CBONCTBA OUCCEKTPHCEI B TPEYroJIbHHKE CJelyeT,
uro AC' > CB. Ilposefem BHELLHIOW GHCCEKTPHCY Yria
npy BepiunHe C. [lockoneky AC > C'B To oHa nepece-
Kaet npamyto AB B Touke F, jexallel Ha npopoiKe-
HiH AB 3atouky I' (em. puc.). Tak kak LC L CF (kax
GHCCEKTPHChI CMEXKHBIX YIVIOB), TO yKazaHHas B yCJAOBHH
OKPY>KHOCTb SIBJIAETCH OKPY>KHOCTBHIO, OMHCAHHOMN BOKPYT
A 7 B O *r npamoyrosibHoro TpeyroabHika LCF. [lycte R — ee

panuyc. Torna no cBoficTBY BHELUHel GHCCEKTPHUCH TPe-

2R+10 10
yrosibHuka umeem A F'B =CA:CB = LA : LB, uiu ?ﬁi—é‘ =5 oTkyna R = 15.

C

10.7, Otser: f(z) =0.
[Tockonbky cornacHo yc/0BHIO paBeHCTBO

fla+ W) = zf(y) (*)
CMIpaBEAJIMBO 1A BCeX z, y € R, To, noacrasnss B Hero eMecto 2 yucao 0, No/ayuum
f(f(y)) =0

ansseex y € R. BuacTHoeru, cyulectsyer takoe unciao yy (Hanpumep, yo = £(0) ), uto Flyg)= 0.
Torna, noacrasass B NeBYI0 W NPABYIO YACTH PABEHCTBA (%) BMECTO Y UHCIIO g, MOJNYUHM CO-
OTBETCTBEHHO:

f@+f) = flz+0) = f(z) n f(yo)=2-0=0
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as seex o € R. Caenosarensho, f(z) = 0 npw Beex z € R. TT05T0My e4MHCTBEHHO] dyHKLHEH,
YROBNETBOPAIOULEH YCJOBHIO 3a0a4H, MOKET BbiTh TONBKO TOXAECTBEHHO HYeBAs (hYHKLHS.
C 1pyrofi CTOpoHbI, OueBHAHO, uTo el f = 0, paBeHCTBO (*) BbINOJHEHO npH Beex @, y € R.

10.8. Oteer:a) 33; 6) 54.
O603HauMM NATL UMCeN, YAOBJETBOPSIOLLMX YCAOBHIO 3a184H, Yepes

a, b, ¢ d, e (1

- a) Ilycts, Ges Hapywenns obuwmocth, a + b+ ¢ = 30. Toraa ans cymmsl S umcen (1) umeem
OLLEHKY CHH3Y:

S=a+bt+ctd+e=(a+b+c)+dte=30+d+e>30+1-+2=233.

C npyro# CTOPOHBI, HECNOXKHO NPHBECTH MPUMEP NATH UKCE, YAOBJIECTBOPSIOWHMX YCJOBHIO 3a-
A2y, cymma KOTOpbIX paBua 33. Takofl npumep 10CTaBasIoT, Hanpumep, yuena 1, 2, 7, 11, 12. B
Camom Nieie, CyMMa STHX HCes paBHa 1+24+7+11+12 = 33, a cpean ux Cymm 110 TpH cofepKates
cymmbl 15, 20, 25, 30 — neHCTBHTENLHO:

1+2+12=15, 2474+11=20, 2+11412=25 7+11+12=30.

0) [okaxem BHauane, 4TO KaKL0E M3 MSITH YHCE (1) BXOAMT XOTA Gbl B OfHY M3 TEX UETLIPEX
TPOEK, CyMMbI YHCEJ KOTOPhLIX COMIACHD YC/OBHIO PABHb

. 15, 20, 25, 30. (2)

Hornyctum, 4To 370 He Tak: HAMAETCS uMco (NycTh, 45 ONPeneiEHHOCTH, 3TO YHCAIO e ), KOTOPoe

'HE BXOJIUT HH B OIHY U3 TPOEK C CYMMaMH (2). Torna cymmbl (2) cocTassieHsl U3 TPoek, BbIOPaHHBIX

H3 YETbIPEX uncen a, b, ¢, d. Ho Bcero pasiuuHbiX TPOEK H3 YETHIPEX YHCE POBHO YeTbIpe, H HX
CYMMbI — 3TO

a+b+e, a+b+d, a+ct+d, b+c+d. (3)

CaienosatensHo, cymmbl (3) — 970 (B Kakom-To nopsiake) cymmbl (2). Cymma Sy unces (3) pasHa
3(a+b+c+d). Mockosbky 31a ke cymma Sy pasHa 15+ 20+ 25430 = 90, To a+b+c+d = 30.
Ho nocniearee pasenctBo HeBo3aMoxHO, MOCKOMBKY CyMMa KAKHX-TO TPEX H3 HATYPaJbHBIX UKCeN a,
b, ¢ u d pasna 30. [TonyuenHoe npoTHBopeure 10Ka3bIBACT chopMy.TMPOBAHHOE yTBEPIK AEHHE.

Hoxaskem Terepb, 4TO CPENM YeThIDEX Pa3HUHBIX TPO€K, BbIOPAHHBLIX M3 MATH 3J1eMeHToB (1) u
TAKHX, 4TO KAXKIbIH 3/IEMEHT BXOANT XOTA Obl B OLIHY H3 HUX, HALYTCS [1BE TAKHE, KOTOPbIE MepeceKa-
f0TCA POBHO M0 OAHOMY 3JiemenTy. onyeTum, uto 370 He Tak. Toraa, nockonbKy aio6ule ABe TPOHKH,
BbIGPAHHbIC H3 MATH S/1EMCHTOB, NepeceKaTes, N06bie 1Be H3 PACCMATPHBAEMbIX YETbIPEX TPoeK
AOJIZKHbI Tlepecekarthest no ABym siemeHTam. Bosomém kakne-nn6o aBe TPOHKH W3 pacemaTphBae-
MbIX YETBIDEX — TPOAKH &1 M ty. Tak KaK y HUX ABA OBLIMX 3/1eMeHTa, TO, 663 HAPYLLEHHS OBLLHOCTH,
1 = (a,b,¢) u ty = (a,b,d). [TockonbKy KaxIbiil 39EMeHT BXOAHT XOTS Gbl B OJIHY H3 paccmaTpH-
BAEMBIX TPOCK, TO MYCThb f3 — Ta M3 HHX, B KOTOPYIO BXOAMT 3/eMeHT e. Tak kak Tpoika t3 no/nKHa
MEPECeKaThes C KaxA0H U3 TPOeK Ty M ty No ABym saemeHTam, To t3 = (a,b,e). Ho Torna ocras-
LIAACA YeTBEPTAA TPOHKA HE MOXKET NepecekaTbes C KAKIOH U3 TPoeK &, fy W t3 POBHO MO IByM
00LLMM 3/1€MEHTaM H GbITh OTJIMUHOK OT HHX. [TporuBopeune.

Cien1oBate/ibHO, CPEH YeTLIPEX TPOEK, AAIOLLMX CyMMbl (2), HaflLyTcs ABe Takue, KOTOpble Ne-
peceKatoTes pOBHO M0 OAHOMY snemeHTy. [1ycTs, Ges Hapyllenns oGLWHOCTH, 3T0 TPOiKH (a, b, e) u
(c,d,e). Torna nisi cymmsl S uncen (1) umeem oLeHKy CBEPXY:

S=a+btctdte=(a+b+e)+(ct+d+e)—e<25+30—e<25+30—1=54
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11.5. OTteer: —21 + 5v/26.
3amernm, uto g(x) = f(z) — 2. Tak kak f(z1) = f(xa) = g(z3) = g(z4) = 0, Nerko noayuaem
g(21) = =1, g(22) = —x2, arake f(us) = w3, f(24) = 24. [T03TOMY HCKOMOE BBIpAXKEHHE

A= (g(z1))’F(zs) + (9(22))* f(24) = —2d2s — 2l

Ero Hecs1oKHO BbIYHCIIHTL NPAMOF MOACTAHOBKOI KOPHEH; 0AHAKO, MOIKHO NOCTYNHTL HHave. [TycTs
B = —aiz, — x3xy. 3amerum, yto

1Ly = Xyly = *1: Iy +2o = 2, Tg + Iy = 3,

2]+ 2 = (21 + 22)* — 3wi@a(2 + 72) =8+ 6 =14, 23 + 22 = (w34 24)° — 22ezy =9+ 2 = 11,
22 gl = (¥l — 22325 = 196 + 2 = 198.

Hanee, 7
A+ B=—2%+23)(zs +24) = —14 -3 = —42,

AB = (25 + z3) 2374 + 2323 (23 + 22) = —198 — 11 = —209.

Tlostomy A u B — KopHH KBaApaTHOro ypasHeHus 22 + 427 — 209 = 0 (o6parHas Teopema Bu-
eta). Kophu atoro ypaBHerusi —21 + 5v/26 1 —21 — 5v/26. Octanoch 0TMETHTb, YTO ecly rnepe-
0003HaUNTb, 0MYCTHM, KOPHH TpexuieHa f(r): x, uepes zz, a To yepes xp, TO 3Hauenus A 1 B
MOMEHAKOTCH MECTAMH., DTO 3HAUMT, UTO HCKOMOE 3HAUEHHE BhipaXkeHue A MOX<eT NpuHHMAaTh 06a
YKa3aHHbIX BbILLE 3HAUEHHS,

11.6. Otser: S = 24/6.

[lpoenem 8 Touke C  oflylo KacartelbHyio AaHHBIX OKPYXKHOCTEH  (cM. pHC.).
M Torna £ B = 0,5 AC = £ZACM (yroa mexay xopaol u Ka-
catenbHOoN g 6oJdbluel okpyHocru). Hanee, £ A LC = 0,5 —
AC = ZACM (yroa Mexxiy XOpjofi U KacaTe/bHOH 115 MeHb-
ek OKpyxHocTH). Takum o6padom, £ A, LC = £ B. Aranoruu-
Ho, £ B LC = / A.

Hanee, £ ACL = ZALA, = x (yroJ Mexjly Xopaoi 1 Kaca-
TENLHOH U151 MeHbLLIEH OKPYKHOCTH), H, aHaforuuto, 2 BiCL =
£ BLB, = y. 3anucblBasi cymmbl Yri08 B TpeyroabHukax ACL
n BCL, noayunm

180°=/A+/B=2x=/-A+/B+%,

oTKyda x =y, T.e. C'L — 6uccexkTpuca yrna C.

Hauee,

LCAB = 0, 5(~s GB L~ AL} = 0y B EB+ = Byl < AL] =
== 0,5 Bt CBl = ZCAlBl

D70 o3Havaet, uto A1 By || AB, u Toraa tpeyronbkuk A;B,C nogoGen TpeyroyibHuky ABC ¢
Kos(hduurentom A1 B; : AB =9:12=3:4. OTclona Hax0HM

; 1
AC = gAC, AA, = %AC’, Bl = iBC’, BB, = ZBC'
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I'lo Teopeme 0 kacaTenbHON W CekyLIMX AN TOUKH A W MeHblUel OKpyKHOCTH HMeeM AL2 = AA, -
' 1 |
AC, wan 49 = EACQ, otkyna AC = 14. Anajoruuno, 25 = EBCQ, oTkyna BC = 10. Hako-

HeLL,3Hast CTOPOHbI TpeyroakHuka ABC, Haxoaum ero nonynepumerp p = 0,5(14 4+ 10 + 12) = 18,
W 3aTeM no cdopmyde [epona ero naowags S = /18 -4-8-6 = 24/6.

11.7. Otget: f(z) =0.

3adukcnpyem kakoe-au60 y € (0,+00), u nyets f(y) = a. Toraa B chly paBeHCTRA H3 yC0-
BHST 3afiaum nosiyuaem f(x + a) = az ana mobeix @ > 0, uau, 0603Hauks t =z +a (tTorza t > a )s

oIy HM '
ft)=a(t—a) npuscex t>a. (%)

Honyctum, uto nafinytes Takue y1, ys € (0, +00), uro a; = f(y1) # f(y2) = ay. Torna s chay
(%) umeem paBeHCTBA

f(t)y=oai1(t —ay) npuecex t>a H f(t) = ax(t — az) npuscex t > ao.

-Ho st pasencrsa npoTHBOpeuHBbl Hanpumep, 0pH ¢ = a; + as + £, rae € > 0, nepeoe u3
9THX PaBEHCTB 1AET 3HaueHue f(a; + ap +¢) = aq(az + £), a BTopoe — He paBHOe eMy 3HaueHHe
flar + az + €) = ay(a; + €). TonyuenHoe npoTkBopeure 03HAUAET, YTO BYHKLHS f — ToMIe-
cTBeHHO noctosHHas: f(x) = ¢ npu Bcex = € (0, +0o) ana HekoToporo ¢ > 0. CaenosaTenbHo,
PABEHCTBO K3 YCNIOBHS 3aaul IPHMET BHA: ¢ = cx npu Beex 2 € (0, +00), otkyaa ¢ = 0. [Tostomy
€IHHCTBEHHOH QYHKLUHEN, YI0BNETBOPSIOLLEH YCJAOBHIO 3a/1a4H, MOMET ObITh TOMbKO TOMAECTBEHHO
HyJieBast (PyHKLMS. '

C mpyroil CTOpOHbI, OYEBHIHO, YTO TOMAECTBEHHO HyJeBasi QYHKLHS YIOBAETROPSET YCJAOBHIO

3anaum.
11.8. Oteer:a) 53; 6) 88.
OGosHaunm nath yKMces, YA0BAETBOPAIOUIKX YCAOBHIO 3a1a4H, Yepes

a, b, ¢ d, e. (1)

[lepsoe pewenue. a) [lyctb, 6e3 HapyleHnst 06wHocTH, a + b+ ¢ = 50. Torna aasi cymmsr S
‘uncesn (1) HMeeM OUEHKY CHU3Y:

S=a+bt+ct+d+e=(a+b+c)+d+e=50+d+e>=50+1+2=53.

C 1pyro#i CTOpOHbI, HEC/I0MKHO NPHBECTH MPHMEP TISITH UHCEJ!, YI0BJIETBOPSIIOLINX YCJAOBHIO 38-
Jaun, cymma KOTopblx paBHa 53. Takoi npumep noCTaBAsiOT, Hanpumep, uiena 1, 2, 11, 17, 22.
B camom nene, cymma 3tHx umcen papHa 1+ 2 + 11 + 17 + 22 = 53, a cpeiu HX CyMM ro TpH
copepxarcs cymmbl 20, 30, 40, 50 — neHCTBHTENBHO:

14+2+17=20, 2+11+17=30, 1+174+22=40, 11+ 17+ 22 = 50.

Hpyrvm Takum npumepom caykar unena: 1, 2, 12, 17, 21.

6) [lokaxkem BHauaze, uTo KasKi0e M3 NATH uncea (1) BXOAMT XOTS Gbi B OAHY H3 TeX YeThIPEX
TPOEK, CYMMbI UHCEJI KOTOPbIX COMNIACHO YCJOBHIO PaBHbI

20, 30, 40, 50. (2)

Honycrum, uto 3710 He TaK: HalaéTea UMCnO (MyCTh, AR ONPELNEHHOCTH, 3TO YUCAO € ), KOTOPOe
He BXOLMT HH B OJIHY M3 TpoeK ¢ cymmamu (2). Torna cymmbl (2) coctaBJieHbl H3 TPOEK, BEIGPAHHbIX
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H3 ueThipeX uHces a, b, ¢, d. Ho Bcero pasnuunbix Tpoek u3 YETbIPEX UHCENl POBHO UETHIDE, H MX
CYMMBI — 9TO
a+b+ec, a+b+d atct+d b+cH+d (3)

Crienosarenbio, cymmbl (3) — 370 (8 kakom-To nopsiaxe) cymmsl (2). Cymma S uncen (3) pasHa
3(a+b+c+d) w, 3naunt, nesurest Ha 3. Ho 370 HEBO3MOXKHO, MOCKO/IbKY 9Ta 2Ke cymma Sy paBHa
20 + 30+ 40 + 50 = 140 u Ha 3 He penutcs. [TosyueHHoe NPOTHROpEUHE N0KA3bIBAET chopmyiim-
DOBaHHOE YTBEPKIEHHE.

Hokaxkem Tenephb, uto cpein UeTbIPEX PasiuuHbIX TPOEK, BLIGPAHHBIX H3 MSITH 3JeMeHTOB (L)m
TaKKX, YTO KaXKAbIi 3/1€MEHT BXOLAHT XOTs Obl B OLIHY H3 HUX, HAILYTCS IBE TAKHE, KOTOPBIE nepeceKaw
I0TCA POBHO M0 OAHOMY /emMenTy. [lonycTum, uto 370 He Tak. Toraa, noCKoALKY M0GbIE ABE TPOHKH,
BLIOPAHHBIE M3 MSTH 3JIEMEHTOB, NepecekaloTesl, JI0bIe JBe U3 PACCMATPHBAEMBIX 4eTLIPEX TpoeK
AOJACHBI TIEPECEKATbCA M0 IBYM d/1eMeHTaM. BosbMEM Kakue-uGo JBe TPOHKH H3 paccmaTpHBae-
MbIX YETLIPEX — TPOHMKH {1 W £2. Tak KaK y HHX 1Ba 0OWKX 3/1eMenTa, TO, Ge3 HApyLIeHHs 0GLIHOCTH,
ty = (a,0,¢) u t2 = (a,b,d). TlockonsKy KaXKbIH 31EMEHT BXOAUT XOTS Gbl B OLHY H3 paccmarpH-
BAEMBIX TPOEK, TO MYCThb {3y — Ta M3 HHX, B KOTOPYIO BXOAMT 3/1eMeHT e. Tak Kak Tpoiika ty A0MKHa
MepecekaThest ¢ KaKAOH U3 TPOeK f, U 5 10 ABYM 3siemenTam, T0 t3 = (a,b,e). Ho Torna ocras-
LIAACs YETBEPTAA TPOMKA HE MOXKET NepeceKaTbes C KaXA0H 3 TPOEK ¢y, tp M t3 POBHO MO ABYM
‘00WHM 3nemeHTam 1 GbiTb OTIHUHOH OT HUX. [1poTHBOpeUHe.

CrienoBarenbHO, CPeaH 4eTHIPEX TPOEK, AAIOUIMX CyMMbl (2), HaiifyTes IBe Takue, KOTOpbIE e~
peceKaloTest POBHO M0 OAHOMY SJiemenTy. [TycTh, 63 HapyLieHHsl OOLHOCTH, 3TO TPOIKH (a,b,e) u
(c,d,e). Torma ans cymmbl S uncen (1) UMeeM OLIEHKY CBEPXY:

S=a+btctd+e=(a+b+e)+(c+d+e)—e<40+50— e <40+ 50— 1 = 89.

[Tokarkem, onHako, uto cymma S = 89 HeBo3MoKHa. Ecan S = 89, To, Kak caenyeT U3 npejbl-
Ayuiero, ABe TPOHKH, MEPECceKaloHecs N0 OAHOMY 3JIEMEHTY, JOJDKHbI HMeTh cymmbl 40 u 50, a
CAMHCTBEHHOE OBLLee MM UrCa0 paBHO 1 (ec/in XoTst Gbl 0AHA U3 STHX CYMM MEHbLLE YKA3AHHBIX 3HA -
YeHHId Wik oOLlee 3THM JIBYM Tpoiikam yucso Goasie 1, To S < 89 ). TToatomy, Kak u Bbile, Ge3
HapyLUeHH# OOLIHOCTH, cunTaeM. uTo e =1, a a+b+1=50 n c+d = 1 =40, 1. e.

e=1 a+b=49 u c+d=39. (4)

Tax kak Tpoficyn (a,b,1) w (¢, d, 1), naior cymmsl 50 n 40 COOTBETCTBEHHO, TO KAKHe TPOHKH AaioT
nBe fipyrue cymmbl B (2), T. e, cymmbl 20 1 30 ? [TousTho, YTO TAKOH TPOHKOH He MOKeT ObITh TPOii-
Ka, BbIGPaHHas U3 UeTbIPEX unces a, b, ¢, d, NOCKOJbKY TOra B Heé 0JKHbI BXOAHTL JHE0 @ H b,
JMHGO ¢ H d, a 3HAYNT, B CHAY IIBYX MOCJE/HHX PABEHCTB B (4) CymMMa UHCEN B TaKOM TpoiKe GoJblie
39, uero OLITh HE MOJKET.

3HAUNT, KAXKAAA U3 TeX ABYX TPOEK, CyMMbl uncea KoTopelx 20 W 30, COCTOMT U3 ukcaa e = 1
H KaKkoH-TO napbl (CBoe# Ana Kax< a0l TPoFiku ), BoiGpaHHoi us uucen a, b, ¢, d. Hazopém 3T npe
napbl X0powrMH. JI1f XOpoLwmX nap MOryT npeacTaBuThesi TOMLKO ABE BO3MOMHOCTH: JTHEO 1) oHH
HMEIOT OOLLMH 3/1eMeHT, MO0 2) OHH He nepeceKaloTes.

[Tokazem, uto cnyuaii 1) HeBoamorker. OGLIMM 3MEMEHTOM XOPOLLHX nap MOer ObITh JH60 a
ik b, 6o ¢ unn d. Tycetb 06LikM s/1eMeHTOM FBASETCA @ UK b (0603HAUUM ITOT SJEMEHT yepes
, 4TOObI HE PACCMATPHBATL OTAC/LHO Clydau OGLLEro s1emMenTa @ H obLiero saementa b ). Tak Kak
a+b =49, 10 TPOiikK ¢ cymmamu 20 1 30 — 370 (B KAKOM-TO Nopsiake) Tpofiku (x, ¢, 1) ¢ (z,d,1).
3HAUNT, CKNANBIBAS INEMEHTBI ITHX TPOEK, MoAyuum 2& + ¢ +d + 2 = 50, uau 2z + c+ d = 48,
T. € ¢+ d — YHC/0 U€THOR, UTO MPOTHBOPEUHT MocJeaHemy paseHcTBy B (4). TouHo Tak e, eciim
OOGLLMM 3JIEMEHTOM XOPOLLUMX Nap ABASETCS ¢ WIH d (0B03HAYUM 3TOT BJEMEHT Y ), To, MOCKOJIbKY
¢+ d = 39, Tpoiikn ¢ cymmamu 20 u 30 — 370 (B Kakom-To nopsizke) Tpokiku (y,a,1) u (y,b,1).
Torna, cknanbiBas 31eMeHTbl 9THX TPOEK, NoAYUHM 2y 4+ a + b + 2 = 50, WM 2y +a+ b = 48,
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T. € @+ b — uucno YETHOE, UTO NPOTHBOPEUHT BTOPOMY paBeHcTBy B (4). CrenosaTenbHo, HMeeT
MECTO cJiyuaii 2), T. €. Xopouixe napbl He nepecexatores. [ToaTomy cymma uncen BXOAALMX B TPOHKH
ccymmamn 20 u 30, pagHa 50 = a+b+c+d+1+1, otkyna a+b+c+d = 48. C apyroit cTopoHsl,
CKJIaJbIBAsT [OUYJIEHHO [1BA MMOC/eAHHX paBeHcTBa B (4), noayuum a + b+ ¢+ d = 88. Tlonyuennoe
‘TIPOTHBOPEYHE MOKAa3bIBAET, UTO PABEHCTBO S = 89 HEBO3MOXKHO.

HokasaTb no-apyromy, uto paseHcTBO S = 89 HEBO3MOMHO, MOXKHO TaK. Kak u Beiwe, noy-
Yaem, UTo KaxK1as M3 Tex JAByX Tpoek, cymmbl unces KoTopbix 20 v 30, COCTOMT W3 uucia e = 1 W
KaKOR-TO Mmapbl (CBOEH M5l KAXKAOHA TPOHAKHK), BbIOpaHHOH U3 uucen a, b, ¢, d. Taxas napa Beluwie
Hazsana xopowei. Cymma uucen B KaxKI0H Xopoleli mape HeuéTHa, Tak Kak CymMma unces xopouled
napol v ukcsia 1 uérua (pasHa 20 uau 30 ); KpOMeE TOrO, OUEBHAHO, YTO CYMMa YHCEN XOopoLLel na-
pbl 10J2KHA ObITh MeHblwe 30. 3ameTHM Terepb, YTO MOCKOAbKY CyMMbl B (4) Heu&THbI, TO yucJa
a M b UMEIOT PasHylo YETHOCTL W UHCIA ¢ M d TAKKE HMEIOT pasHyto uétHocTb. [1yeTs, ais onpe-
JAENEHHOCTH, YHCAA @ H ¢ HeuéTHbl, a b M d U€THbI; 3HAUUT, cpeld uucen a, b, ¢, d HeudrHble
CymMmbl, MeHblare 30, MOryT MMeTb Toabko napol (a, d) u (b, ¢). [Tostomy, 6e3 HapyLieHHst 06LIHO-
ctH, a+d+1=20ub+c+1 =230, e a+d=19 u b+ c = 29. CxnaneiBas nouseHHo
ABA MOCAEAHHX PABEHCTBA, Moayulm a + b + ¢ + d = 48, a cknafpiBas NOUNEHHO ABA MOCAEIHHMX
pagencTBa B (4) — uto a+ b+ c+d = 38. [TonyueHHoe NpoTHBOPEUKE OKA3LIBAET, YTO PABEHCTBO
S = 89 HEBO3MOKHO. .

CaenosatenbHo, S < 88. C apyroil CTOPOHbI, HECJIOXKHO PHUBECTH PHMEP MATH YHCEJ, YA0Be-
'TBOPAIOLLMX YCJIOBHIO 3alia4yi, CyMMa KOTOpbIX paBHa 88. 2To umcna 2, 4, 14, 24, 44. B camom
Lejle, CyMMa 9THX YKcen pasHa 2 + 4 + 14 + 24 + 44 = 88, a cpefil HX CyMM M0 TPH COLEPIKATCS
cymmbl 20, 30, 40, 50 — npeficTBuUTENBHO!

24+4+14=20, 24+4+24=30, 2+14+24=40, 2+4+44=50.







