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YCJHOBHUA 3ANAY

7 ®nacce

1. ¥V mansuniedt Auu, Tann u Bamn Goiio noposuy kouder. Ho

- TIOCJIE TOTO, KaK oHH BMecTe chent 30 kouder, y Anu KOHpeT cTaino

B 2 pasa Gonsite, yem y Taum, 1 B 3 pasa 0oJbie, ueM y Basg.
Cxoibko KoH(ET OBUTO TEPBOHAYANBHO ¥ KAMKIAOTO U3 MAJIBIIEH?

2. CymecTByloT au Takue 11 pasiuHbX HATYpanbHBIX UHCE,
YT IIPOM3BEAEHHE TPEX M3 HHX —— HAUMEHBIIETO, I—IB.HﬁOJIb]lIeTO ¥
CPEMHETO IO BEIHUHHE — PaBHO

a) cymMme BCeX OJUHHA/IATH JUCen ?

- 6) cymmMe Beex OCTaVIbHBIX BOCHMH HCeI ! ?

~

3. B pasHOGepennoM TpEYI‘OJILHHKe ABC (AB = AC’ ) BLI-
cotel AD n CF nepecekatorcs e rouke H. Touka G - cepeny-
na orpeska BD, Touga P — TOuKa lepeceuenus 0Tpeskos AG u
FD. Ilpsawmas, npoxoasmas yepe3 T0uki H u P, nepecekaer CTo-
pony AB BTouke (J, npu 3toM P — cepenuna orpeska HQ.

Joxaxure, yro npsimeie HQ u BC napannenbusbl.

4. Nau ksagpar 4 X 4, KIeTKH KOTOPOrG TMOKpAIIeHE! B YEPHLIH
U Gesibili UBeT B WIAXMATHOM HOPSAKE. 34 ONuH XOJ PaspelnaeTcs,
BHIOpAB MOGOH KBAAPATHK 2 X 2 KNETKH, IOMEHATH HBETa BCEX ero
KJIETOK Ha NPOTHBONOJIOKHEIE. SRR

Jloxaxute, 4T0 HaHMeHbIIee YHCJIO XOLOB, 3a KOTO])OQ MOXKHO
TIEPEKPACHTDL BCE KAETKH KBajipara 4 X 4 B oauH Uper, pasHo 6.



4 o Yenosus,

8. BozJie KK 10} BEPIIMHLEL BLITYKIOTO: qu‘blpéxyro.anHKa 3a-
TINCAHO WHCJIO, PABHOE CYMME PACCTOSIHHM OT Heé o TPEX IPyrux
BEeDIIHH. Oxaaanocxz. yTO Bee 4 3aITHCABHLIX YHC/A PABHEL

Jloxaxure, 4T0 9TOT YETHIPEXYTONLHUK SRJACTCSH TPAMOYT O~
HHEKOM.

8. Cenmiknacennx Bacst na Jimetke SyMard OTMETHIT TOUKY H PO~
BE yepes He T Hpamvbie. OKAa3an0Ch, YTO Cpeay ABeHa AT yI-
JI0B (MEHLITTHX PasBEPHYTOTO ), 0GPA30BAHHBIX ATHMH IIPAMBIMHE, YT~
JIOB ¢ PA3HOH YIVIOBOH MEPOH HMEETCH POBHO TPH.

- JlokaxuTe, 4T0 KAKHe-TO JABE H3 HpOBe,ELEHHI:IX Baceti NpSMLIX
nepneﬂzmrcympﬂm :

7. llﬂ,zm @e,n;op, _KOT Ma'IPOCKI/IH u [Hapuk HAJOBHIH B pctn{e
npoTeRaomel roaie I1pocTokBammuo, prbh s npofaxu. Oun
paccoprupopasn €€ Ha Goapimyio (1 COPT) H MAEHLKYIO (1T copt).
VYauag, aro B ropogie Kunorpamm pudsi I copra crour 950 pyS., a
IT copra — 800 pyG., oun pernnu e€ no TOH LEHe H NPOLABATE.
YTpom B ropoj npogasars puidy ornpasuacs Marpocknn. [To po-
pOre OH He YePAANICH U CBEN 3 K PuiLL YToOh CKPHETH 3T0T (haKT
OT TOBAPHIUEH, OH, npnexaB B TOPOJ, CMeIiay PEIGY 06CHX cOPTOR
H CTaJl IPOJABATE 3Ty CMeCh 110 LieHe I copra, T. .o 950 py6. 3a
kr. Kpome Toro, cienap koe-uro ¢ Becamy, OH Y NPOJaXKe HefoBe-
IMBAJ HA KaxioM Kanorpamme: 50 rpammoB. B pesyiisrare, mpojas
K Beyepy 95% AoBesdHHOM 0 ropofia PrGH, MaTpoCKEH BEIPYTH
CyMMY, KOTOPYI0 HAMEPEBAUCH NOMYUHTH APY3bS 84 BCIO MOMMAH-
HyI0 uMu prIGy. , [epecrapancs,” — nogyman MaTtpocKuH i 0T
OCTABLIYIOCS PHIGY TOPOACKHM Ge3IOMHLIM KOTAM.

CKOMIBKO KBIOTPaMMOB M&JIEEHL-KOH pmﬁm IIOHM&JIH llﬂl{ﬂ (IJe,zzop,
Kot Marpockun u Iapuk ?

8. bymaxuas nOJI0CKa MMPUHbL I 7 Mm{m 60.111:111& 1 pasf’m—
Ta Ha n- KJIerox 1 x 1. Yumrens swaan Ilere w Pene no opmomy
9K3EMINIAPY TAKOH MOJOCKH U JAJ 3ajaiue BIMCATH B KINETKH STHX
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HOJIOCOK €IHRALLI H HYJH TaK, yTo0H B J006X 11 rioapsn uaynmsx
KJIETKAX CyMMa BceX umcen pasuasach 8. Korga Ilers u dens soi-
NOJHUAN 3ajaHue (KaKABM Ha CBOEH NOI0CKe), TO 0KAs3al0Ch, YT0
CYMME] BCEX UHCEJ B IOJOCKAX Y HHX PASJHUHEBIE,

Ha kakoe HauGOJIbIIIee THCIO MOTYT PA3JIHYATBCSA STH CyMMEL P .

8 kaace

1. Harypanoueie uvcna ¢ 1 b (@ > b) uMeloT 1o 3 mesaTens, a
X PASHOCTb @ — b HMEET TONBKO 2 JeNHUTENs. o

Hatymare a 1 b. ' . ‘

2.'B tpeyronsuuxe ABC menuana AD u Buicora, CF mepece-
Kalorest 8 Touke H. Touka G .— cepenmua otpeska BD, a. P —
TOUKA TiepeceueHns otpeskon AG u FD. .

Jokaxute, 4o IpsiMasi, MPOXOASINAsl yepes TOUKH H i P, na-
pamienba cropore BC.

- 3. Ha Koop,zmﬂamon IIOCKOCTH nocrrpoeHbl JiBe napaﬁoml "
y”am +bm+c H y=cT -t-baH«a

e a, b o ¢ — HeHyJeBhle gncia, ¢ > ¢. Kpowme rpadmxos Ha
IVIOCKOCTH HMeeTcsi 0ch O, HO NOJIOXKEHHe HAuaNa KOODIMHAT,
TourH O, Ha Hell He yKasaHo ¥ MaCLITabukle JeJeuns OTCYTCTBYIOT.
‘Ocb Oy TONHOCTLIO OTCYTCTBYET.
Jlokaxurre, UTo ¢ TOMOLIBIO IMPKYJIS H JHHEHKH BCETAA MO}KHO
LIOCTPOXTL OTpesku AmHb |af, |b] u Jef. (Ormumure nocrpoenus,
He BRITIOJIHSST MX (hakTHIECKH. )

4. Jana xneruaras focka 8 x 8 ¢ maxmarHof pacxpacxcou KJie-
TOK B YEPHBIH H Gebli 1BET. 32 HPeesaMH AOCKH HAXOJHTCS XKYK.
TTepBBiM XOAOM XKYK BIIOJ3AET HA KAKYIO-TO KPAHHIOO K/IETKY JOCKH
{amo6yro, 110 ero yemoTpenuic ). Kax s CAeAyIonEM X00M XKYK Ie-
penoJjizaer B JIOGYIO COCEHHION (10 CTOPOHE ) KIETKY € TOH KJIETKOMH,
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B KOTOPOI OH 10 5TOr0 HaxoMu/cs. C KAKILIM XOI0M YK [IEDeKpa~

LINBART B HpOTHBOIIOJIO)KHblH BeTr KJIE‘,TK_Y, I-Ia KOTOPYXO BTIOJISdLT
TlocaeaHuM XOROM AKYK J0JKEH TOKHHYTh HOCKY.

. Jloxaxure, 4TO KK, CIEAYA YKASAHHLIM IIPABANAM, MOXKET e~
PEKPAcHTh BCIO LOCKY B uépuui user. Kaxoe Hanmeﬁbmec YHCJIO
XOIOB €My [J1s1 9TOTO ITOHAIO6UTCS P :

5. HatypanbHOe YRCIO HA30BEM CBOMM, €CJIH €ro MOXKHO HIpei-
CTABUTL B BHJE CPEJHErD aquJmeanc,cxoro (ne ofsizareabHO pas-
JIMUHBIX) UMCeJ, KarxkKioe 3 I(OTOpB]X ARJIAETCS KBa,[EpaTOM HATY~
PaAbLHOTO UHCHA. :

Joxaxwure, uTo BCE HATypalsbHblE YHCNA ABNAIOTCS! CBOHMH

8. B tpeyrosipunxke ABC OTMETHIA TOUKY - N ; TaKyi0, -uTO
NB =2 - AN. Menpana. AM nepecekaercs ¢ orpeskom C'N B
TOUKE O . H3BecTHoO, uTO / AOC = 120" AM =61 CN =4,

- Haigure BC". SR -

7. Fimeercs HaGop 3 N THPeK, BeCA KOTOPHIX BEIPAKAIOTCS Le-
JIBIM JHCJIOM TPAMMOR, TIDHUEM HUKAKHUE ABE U3 THPEK He HMCIOT O~
HakoBelT Bec. MaBeCTHO, 4o KaKyio OFl THDbKY HH BEIODOCHTH H3
HaBopa, BCE OCTABLIMECS THPLKH MOXKHO DASTIOMHTH Ha JBE TPYIIIE
ommaxozaoro Beca (He 0053aTeNIBHO PABHBIX 10 KOJUYECTBY THPEK).

- lpwm kakoM Baumenbem N Taxo# Haﬁop CYILECTBYET ? |

8. Ha mnockoers OTMG‘lCHbI yeTHpe: ‘PASNHYHEIE TOUKH, Bose
KKIOH 13 HUX 3AITHCAHO HHCIIO, paBHoe CYMME paCCTOﬂHHH oT Heé
. A0 TPEX APYIHX TOYCK. -
‘Moryr i1 KaKue-To ABa Ha 5THX qempex yHCen paBHﬂI‘I:Cﬂ co-
OTBeTCTBeHHo 8u25? :

e L

i

)
IR A
e A
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- O gpace

1. a) [lna gaxux HaTypasibHEIX k& > 3 cyluecTsyer k HaTypaib-
HBIX YHCeJ, 00NAKAI0UIMX TEM CBOMCTROM, YTO JIOObE 1BA M3 HHUX He
B3AUMHO [IPOCTHI, a Ji0OLIE TPH — B3AUMHO NPOCTHI ?

'6) Cywecrsyer Ju GECKOHEUHOE MHOKECTEO HATYPANBHHIX YH-
CeJi C TAKHM 7K€ CBOHCTBOM P ‘ 5

2. Ilokamure, 9To MPSIMOYTOJMbHETH TPEYTOJMbHEK MOMKHO BIIHCATD
B napabosy y = %° TaK, 9T00k! ero rHIoTeHy3a Obuia napajiieabHa
ocr abCUECe, TOTKA # TOJIBKO TOIAA, KOTJIA €ro BRICOTA, OMyieHHas!
¥3 BEPIMHBL IPSMOTO yivia, pasna |. (Tpeyroabuyx Brmcan B mapa-
6oLy, ecyil BCe TPH €ro BEPIHHE JeKaT Ha napabone.)

3. Huaronanu AyAs, AsAs 1 AzAg BHIYKIONO MECTHYTONBHYE-
Ka A1 Ay AgAyAsAs IEPECEKAIOTCH BTOUKE K.
Joxaxure; 4T0 €CIH
AzAl ——AgAg —-AQK A4A3 =Asd5= A4K A6A5 W-AGAl —-As
TO BOKDYT STOrO MIECTHYTOJIBHHKA MOIKHO OTHCAT OKPYHCHOCTD. -

4. Heroroprie KIeTKR JOCKH 1 X m {n, m >.2) OKpauIeHb] B
GeJinift [BeT a oCTaNbHbe — B U8pHEIH: 32 TIPEEJIAMH JOCKH HAX0~
marest KyK. [TepBEIM XOHOM 2KYK BIIOJISAET HA KAKYIO-TO KPAHHIOD
KJIeTKY MOCKH (JI0GYIO, [0 ero YCMOTPeHHI0 ). KXk biM CHeLyIomEM
XOZOM JKYK MePETI0JI3aeT B AI00YI0 COCeHIO (110 CTOPOHE ) RIETKY ¢
TOH KJIETKOH, B KOTOPOI OH 0 3T0r0 Haxoauncs, C Kam/IpiM X040M
JKYK TIEPEKPAILABACT B IPOTHBONONOKBLIT IBET KIETKY, HA KOTOPYIO

-Brosi3aeT. TIOCIEAHIM XOIOM KYK AOJIKEH TIOKHHYTh JOCKY.

Bcerna i (1ipu moGkHIX pasmepax u MOGOR HAYANLROH OKpAc-

'Ke ﬂ;OCKH) KYK MOKCT COBepIHHTb CJIB,E[YH OHHC&HIII:IM HpaBHJIaM
.TaKOH GGXO,D; ILOCKH HOCJIQ KOTOPOI’O BCE KJTQTKI’I ,I{OCKH OKa}KyTCH

qepHHMH ?

B Mo;m«xo JiH, IfICIIOJIbBYH Bce 10 pasmqﬂblx Imtbp, Hpnqem Kam-
JIy10 POBHO TN OJGHOMY Pasy, 3allHCATH HATYPAVLHOR YHCIIO, €10 KBaJI-
par u ero KyG?
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6. Ha omiiof cropoie HEKOTOPOI'O YINia NOCAEN0BATELHO OTMe~
yerr TOukn Ag, Ai, ..., Aipg, @ Ha Apyrofi — Toukn By, By, ..,
Bigoo Tax, uto L : ’
ApAy = Ay Ay = ... = Agog Aronn, BoBy = B1Bs = ... = Bogg Buooo-

VisBecTHO, uTO IUIOWAAsL YeTHPEXyTroibHuKa AgA; BBy pasHa
3, a IIoNIAAL ueTHIpéxyronbinga Ay A;Bs By pasha 5. :
Hafiprre nurota/ip 9eTHIDEXYTONLINKE Aggg A1o00B1ooo Bogg-

7. Yernpéxyronsuuk ABCD BoMcal B OXPY&KHOCTE. M3secTHO,
4TO JJIAHA CTOPOHH AB B 1Ba pasa Gosblte AMMHBL Cropousl- AD,
a jymEa croponsl BC B ABa pasa 60abLIe ATHHB cToponsl C1.

Haiiipre ruiomans TpeyroJbHuKa AB(’ eCc/IH ABAD. =, a
Jumana auaronans AC pasna d

8. B BoséHGoLHOM TypHHpe NPUHSIIO YUACTHE HECKOJIBKO KO-
man . ITocse T0r0, Kax TypHAP 3aKOHYRICS, BHISICHIJIOCH, UTO CPEAH
JIOGHIX qublpex KOMAaH/i HalyTCs JBe; KOTOPHIE B MIPaX MeXKAy KO-
MaHJaMi 3Tol YeTEEpKA Habpasi OJIMHAKOBOE UHC/IO OUKOB.

- Kakoe manGospiuee UUCHO KOMAHA MOLIO YYACTBOBATH B STOM
typHEpE ? (3a no6ey KoMaHae IPHCYKAaeTcs 1 ouko, 3a mopaxe-
pue — 0, HEubKX B BOJCHOOME HE OLIBACT: )

10 Kdiacé' .

L. I{Harox{a.nn AC’ H BD BBIHyKJIOI‘O qcmpexym.}mﬂnxa
ABCD ssaunuo nepnelmﬁxympﬂbl u nepecex&am'rcs{ B TOUKE O:

Jlokaxkute, uro

a) CymMa AUaMETpOB OKPYIKIOCTEH, BINCARNEX B TPEYTONLHIKH
AQB, BOC, CODu DOA, ue npesocxout (2-+/2) (AC+BD)

6) ecmu O, Oz, O3 u Oy — 1eHTPHI OKPYXHOCTCH, BIHCAH~
HBEIX B 'lpe}TOJII:HHKPI AOB 'BOC, COD u DOA COOTBGI‘CTBCH-—
HO, TO o

010y + 0305 + 0304 + 0,0, < 2 (\/5 ~ 1) (AC + BD)



Mimaca,_ o -9

sing _sinc _ sin(d — c)
sinh sind sin(b—d) -

2. MaBectHo, uTo

d € {0,).
Jokaxure, uro a = b U c= d.

rﬂeabc

3. HeckonKO OXOTHHKOB OXOTATCS Ha 3aiHa, KOTOPLI CHIUT B
OJLIO¥ U3 BEPIIHH Ky04, HO OXOTHAKAM OH He BUJIEH. OXOTHHKH crTpe-
JISTEOT TI0 BEPIIHHAM Kyﬁa SAJNAMH, T. €. BCE ONHOBDEMEHHO JEJAl0T
IO BEICTPEIY — Kau/iLll B CBOIO BEPIIHAY {(JI0GYI0, 110.er0 BRIOODPY),
H €CJIM B KaKOH~TO B3 HHAX 0KA3aJICs 3a%iil, TO OH Gyneq y6ut. Ecnu
HHUKTO He IOTIak B 3aH11a, To 0 CACLYIONIEro 3aJma 3as1y JHGO nepe-
GeraeT B OBHY u3 CoCeqHux (110 pebpy) BepuikH (A106y10, 10 CBOEMY
BEIOOPY ), MO0 0CTAETCS B TOH 2Ke BePLIHHE, B KOTOPOH CHIE.

CymeCTByeT g Takoe N, 9TO Yy OXOTHHKOB €CTh CHoco6 HaBep-
HHAKA yOUTS 8aiil(a 8d [N 3aJIIOB, eC/IH KOJIHYECTRO OXOTHHKOB PABHO

a) Tpém ? 6) msrru P 8) uerhipém P

4. B cucreme papeHcTe 1 = ab + cd = ef + gh Bce wicna
HATyPAJILHBIE U TIONAPHO PASJIHYHBIE, o :
~Hafipue napmenbuIee BO3MOKHEOE 3HAUCHHE 1.

5. Yernipéxyronsank ABCD BImcan B OKpyxHOCTS. MaBecTHO,
uTO ATAEEL CTopo AB ¥ BC' paBHBL 4 PABHBL CYMME JJIHH CTOPOH
AD u CD.

Ha#iare mnotwans rpeyroasurka ABC, ecau £ BAD = «, a
maua graroHamn AC passa d.

6. dynxmpn f(x) OHDE,I[G.HGH& IPH BCEX PALHOHANBHEX £ = 1,
TIPABMMAET ACHCTBUTENbHBIE SHAUCHYS | IPH JIOOLIX PAlMOHALHEIX
Z,Yy z 1 YAOBNETBODACT HEPABEHCTBY

| f(x+y) ~ f(=) - fy) | <&,

e € > 0 — Hex0TOpOoe ACHCTBUTENbHOE YHCTO.
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Jlokaxmure, 4T0 CYIECTBYET PALMOHAJNIBHOE YUCIHQ ¢ TaKOe, 4To
TIPH BCEX PALMOHANBHBIX X 2> 1 CIIpaBeyIuBO HEPABEHCTBO '

—q| < 2e.

7. TpeyrosibHMK ¥ TIPSIMOYTOJbHHK HA30BEM CONO3HBIMH, e_ch
p&BI—IbI KAaK HX NEPHEMETPEY, TAK ¥ HX IOMIALH. ,

- Joxaxure, 4o sl NPAMOYTOJNBHUKA TOTA H TOJLKO Toma cy-
LWIECTBYET COIO3HBIA €My TPEYTOJALHUK, KOTAA STOT HPAMOYTOJBHHK
— He KBAAPAT H OTHOIIEHHE ero GOJbIICH CTOPOHE! K MEHBLIEH HE

menbe, 4eM A — 1+ 4/ AMA —2), rne ‘)\ :'3;\@.

8. ITarepo cropremenos TIPOBOJAT NAPHEIL TYPHHD 10 TEHHH~
cy. B nepBOM MAT4e BCTPEUAIOTCS /IBE Taphl, COCTABMEHHBIE POU3-
BOJILHO M3 KAKHX~TO UETHIPEX yuacTHuKoB. ITocie 9Toro, mpourpas-
‘1Iasi mapa pacgoPMHPOBLIBAETCH, a Tapa — oGeUTENLHNIIA HrPa-
€T ¢ HOBOH 1apoH, COCTABJIEHHOH IPOH3BOJbHO. CJENyIouas Hrpa
OPTAHH30BHLIBACTCS TI0 TAKOMY KE TNPaBUIY, U T. JI. Bee yuacTHiRH
TyPHHPA HMEIOT PEATHHIH, CPEM KOTOPBIX HET paBme Cymmapnme
PeATHHTR MIOOHIX JIBYX Tap TAKKE PASNTHYHLL. B KaKIAOM MATIE Bbi-
HIPHIBAET Ta MApa, Y KOTOPOH OONLIIHE peliTurr., Mirpsl poBOAATCH
JI0 TeX 0P, TI0KA e BCTPETATCH MAPL, KOTOPHIE yaice Me}Kﬂy coﬁom
HIpaJIn. < .
- Kagoe HauGO/BIleE THCIIO MATUEH MOTIO COCTGATLCS B TAKOM
TypHHpE ?

11 krace

1. ana tabnuna n X n (R > 3), pasGuras ma n? KJIerok
€0 cToponoi 1. B kam ok knerke TaGIHIBl HAPUCOBAH €IHHAYHBI
BEKTOD, CePEIHEA KOTOPOTO COBMANAST C EHTPOM KJICTKH; KAMK GBI
BEKTOD IapafJiesiel ORHOH K3 CTOPOH KBajpaTa. M3 moGo# xaerku
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MOZKHO TEPEiTH TONBKO B KJIETKY, HA KOTOPYIO YKASEIBAET BEKTOD.
HsBecTHO, 4T0, JBATAACH 110 5TOMY IPABUIY, HAuaB ¢ JIOGOM KIeT-
KH, Uepe3d HEKOTOPOE YKCJIO 1Ar0B MOMKHO BEDHYTLCA B STY KJET-

- xy. Kpome T0r0, BEKTOPE! HANPAB/IEHE! Tak, UT0 HH Ha KaKOM [ary

HEBOSMOZKHO HOKUHYTH TalJuLy.

MozkeT J1d 0Ka3aThesi, UTO CyMMa BEKTODOB B JIOOOH CTpOKe
(KpOMe nepeofl W NOCHeAHEH) eCTh BeKTOD, NapaleNbHBIH 5TOH
CTPOKE, & CyMMa BEKTOPOB B JII060M CTONOHE (KPOME NIepBOro H TI0-
CEJHET0) CTh BEKTOP, MAPaVIe/IbHEIA 9TOMY CTo/I01Iy P

2. Tlycts p 1 g — HarypanbHbple yuena. Llyers sammcs muoro-
wiena (z + 1)P(z — 3)7 o yéamazomﬂm CTereHAM nepemeHHOH T
UMEEST BHJ,

(z +1)ﬂf’-(:1: —3) =g" 4 alw“.‘l + azm’“”z +... + a1x + ap.

a) J];oxanm*re YTO eCnu g = 03, TO qHCHIO 3N ABJSIETCSI KBAJ-

| PATOM HATYPAJIBHOIO UHCJIA,

6) Hoxaxure, 4to cyme(:'rBye'l GECKOHEUNO MHOTO TIap Ita’ry—
PaNbHEIX YHCeT (p, q), TAKHX, UTO AJIst Mﬂoroq.ncHa :

(% +1)°(z — 3)? = 2" + 68" + 02" 2 + . o+ @z + ag
BBITOJIHEHO PABEHCTRO = ay. o ’

© 3. [Ipa TpeyroJibHUKA HaaoBeM HOXO}KHMH eCaTH o,cmH U3 HHX AB-
JICTCS H300paXKeHHeM JApYyroro IMpH HEeKOT OpOM napa.mreubHOM
npoeKTHpOBaHHH _

Hoxgaxure, uro IBa TpeyroanHKa [IOXOMKH TOTAA B TOJNBKO TO-
T8, KOrxa JIEGO ¥ HEX €CTh 110 paBHOH cTOpOHE, JUGO B KAKIOM
K3 HWX HABAETCS! IO paBHOMy OTPE3KY, COSNHHANMECMY BepIIHHY ¢
BHYTPEHHEH TOYKON IPOTHBOJEKAIIEH eff CTOPOHEL, TAKOMY, UTO OT-
HOILRHHUS, B KOTOPOM 3TH 0Tpe3m ;:e,nm npomBo.ne:»KamHe CTOpO-
HBI, COOTBETCTBEHHO PABHBI.-

4. TIONOKUTENHHBIE UHCIA @1, G2, - - -, Gn, D1, oy« .., bn YO~
BJCTBOPSIIOT YENOBUIO a1 +-ag + ... +ap =by +ba+... + b, = 1.
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Haiigpre MEHUMAIbHOE 3HAYEHNE BRIDAKEHHS!

of o O

- 4 ... -
ai—+ by as + by n, + by

5. ITycte n n k — Harypaibubie uHCaa, n > k. Dymaxnas
moa0cKa mupaHb | i uesrodt iupel Gosbiie 7 pasbuTa HA KJICTKH
1 x 1. Yuurens gan [ere n ®ene salanue BrHCaTh B KIETKH 5TON
TIOJIOCKH €HHULB! H HyJIH T4K, 4T00H B JIOOBIX N MOAPAM HyUIHX
. KJIETKAX CyMMa Bcex uhcest pasusanacek k. Koraa Ilerst u dens nui-
TIOJTHUK 33/TaHKe (KAXIBIH HA CBOEH NOJOCKe), TO OKA3A0CE, UTO
CYMMbI BCEX YHCEJT Y HEX PAsTHUHEIE. .

Ha xakoe HauOONbIIES YHCAO MOTYT pa%ﬂmaTbcs; STH cyMMbl ?

6. a) Harypanbuoe uncso HA30BEM CBOMM, €CJIH €r0 MOXKHO
IPEHCTABHTh B BHJE CPEAHErD APH(METHUECKOre HECKOJILKHX (He
O0A3ATENBHO PASTMYALIX ) HATYPAILHEIX UHCEIL, KAXK/I0C U3 KO ropmx
SIBJISICTCST LEJIOH HeOTPHIATENBHOM CTEIIEHBIO UHeaa 2.

Loxaxure, uTo BCE HaTypabHEIE UKC/IA ABJIAIOTCA CBOHMH.

6) HaTypaJmHoe UHCJIO HA30BEM UyXHM, €CIIH €70 Heb3dA Ipej-
CTaBHTH B BHJE CPEHET0 apuMeTHIECKOro HECKOMLKUX HOTIAPHO
Pa3TUYHBIX YHCEN, KAXKI0E H3 KOTOPDIX SIBJSETCsI L0 HeOTpHIa-
TEJLHON CTETIEHbIO YHCa 2.

Hokaxure, uro cymecTByeT 6eCKOHe‘-1HO MHOI‘O qy}lmx HaTy—
panbHBIX cheJI '

7. Hocu*pome qjymumo 1 onpeﬂeﬂemwm Ha MHOYXECTBE BCEX
JEHCTBUTENBHLIX UHCET M NPHHAMAIOHIH) BCe HeHCTBHTEJBbHBIC
3HANEHHSs, TAKYIO, uT0 Bupakenue f(z +y) — f(z) — f(y) npm Bcex
ACACTBUTENBHEIX. & H Y HpHHHMaET POBHO 21Ba pasnmmb;x 3Haqe1msa
— 0nl :

8 B BHH_VKJIOM HHTPIYI’OJIBHHKQ ABC‘DE ,ELJIHH& CTOpOHBI AB‘
pasua mymane croporst BC, a anuma croponnt CD pasna AnaHe
croponsl DE; LABC = 150°, ZODE = 30°, BD = 2.

Hatimure n.nomam; MIATHYTOABHAKA ABCDE -
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L. Orser: 21 .

TTycts y ManbEuel mepBOHAYATBEO Osyio 0 z xoH(per. Ma yc.nomm
33 CIEAYET, 4TO [OC/E TOr0, KAK Maibiiu cheyH 30 KOH(ET, YHCIo
KOHQ)er KOTOPEiE ocTasuch y And, xeymres va 6. O003HAUMM 9TO MHCIO
- uepes Ba, THE o — MEKOTOPOE EJIOE MOJTOKUTEMbHOE yneao, Torma y Ta-
Hi CTaJI0 30 KoH(er, a y Banu — 2a konder, [TopcumreBas 4HCI0 Che-
JEHHETX KOH(ET i YIHTHBA YCIOBHE 3a1AUH, Hmeemypamreﬂue (z—6a)+
+{z ~ 3a) + (a: 2a) = 20, wiu

3z = 1la + 30. (%)

TIocKOMBKY uuCT0 KORPET, chenesnbix Aneli, © — 6a > 0,10 3z > 18a,
wiw, Beuy (%), 1la + 30 > 18a, T e. Ta < 30. M3 sroro uepaseucrea
BHJIEHO, UT0 HATYpaLaoe micao o < 4. Kpometoro, a nemares na 3, nrave
paBencTBo () He MOxer OnTh BepuuM. 3Haunt, @ = 3. Torza u3 (%)
HAXOJER 8z =11-3+ 30 = 63 , OTKYJ@ & == 21

2 OTBeT a) aa; 6) Her : _

a) Taxue uncia cym;ecrsymr HaanMQp, UL HEpBBlX 11 Ha'rypa,nbﬂbrx
YECEJT HMEeM:

1
L.Ltﬂﬂ = 66=1-6-11;
2 o
6) Takux wHCeI He CYLIECTBYET. ‘Hp‘eﬂﬁoxomnanomaHoe: yCTB YHC—
Ja oy < ag < ... < 613 YAOBJICTBOPSKOT TpelyemoMy yoroemo, Toraa

1+2+ +11

a1a6a11 = az + ek 05 + a7 + G130 < 8a11

: =‘—"$> (Lla}ﬁ < 8

Hocxo.m;xy aa = > 6, TO a1 = 1 3H&‘IHT as < 8 T.e. ag < T Toma
uocne;msacre.nmo no.nytlaeM as < 6 < 5 a3 4 a2 < 3 HoaTomy,

Bayl < 2+ +7+a7+ +a10=27+a10+ag+a3+a7
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L 27+ (@11 — 1)+ (a11 — 2} + (@11 —= 38} + (en1 —4) =
= 27 + 4ay, — 10 = 17 + 4oy

CHenoBaTesbeo, I8 YHCHa @i JOMKHO OBITH BHIOOJHEHO HEPABEHCTBO
2011 < 17, uTO HEBO3MOXKHO, TaK Kak ay; = 11. TlosmyuerHrie npoTHMBO-
peudie | IOKA3KBAIOT Tpefyemoe YTBePIKACHIE.

3. B mpamoyronseom A HFQ otpesok FP — memana, npopelén-
Has K rurrorenyse H Q). Tlostomy FP = PQ, otkyia L PFQ = L PQF.
Hockomky A ABC paenoﬁenpcmmm TO €ro BeicoTa AD- sBASIErCs W
Me}_maﬂom re, CD = DB,

A o A

¢ D G B ¢ D ¢ B
Tlostomy B npsMoyromsaom A CFB o'rpesox FD — Mepana, npose-
Aénmas k runoreyse CB. Tloatomy FD = DB, otkyna LDFB =
£ DBF. Caeposarennio, nosyiaem pasencteo Z HQF = / PQF =
LPFQ =/4DFQ = = LDFB = ZDBF, re. LZHQF = ZDBPF.
Cure0paTesHO, BREIIHKE OHOCTOPOHHIE YTILL Iipy tpsveix. HQ u BC
v cexymielt AB pamBt, a, suaunt, npavsie HQ # CB Tapaiienssl.

4. TTokaxcem, KaK IPH OMOIIH G—TH xo;noxa ﬂeperac:m; KJIETKH KB~
pata 4 X 4 B 0/UH UBET,
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JTOKAMEM, 4TO MCHBLIIMM, YEM IICCTE, YHCIOM XOHOB QOHTHCE HeNb-

-~ an. Jnst KTerok JOCKK 4-X 4 GyAeM HCIOIh30BATh MIAXMATHYI0 HOTALHIO

(cm. prc.). Yenosumest KBagpar 2. 2 0003HauaTh €ro JEBOH BEPXHEH
BepXHell KIETKON (HAUpPHMEp, TIEDEKpACKE B pPerme-
HEM  [IONREPrauch TIOCJIEIOBATENBHG  CHE/IYICHIHE
2 x 2-keagpatbi: o4, ¢2, c3, a3, b4, b2)
Tpo KXo RAETKY TOro KBajpara 2 X 2, KIETKH
 KOTOPOT0 [EPeKPAmHBAIOTCH Ha HEKOTOPOM XOI,
¢ b ocd - Oyjem rOBOPHTE, YTO OHA yqacmyeTB'aToMxo,ne bes
HapyIeHHs obmmocts GyZieM CYHTaTh, HTO Mbl Iie-

pexpatnuBacM rmenm kBajpara 4 x 4 e Gesii per. Bee Gedmbie KIieTkE,
TaK KaX KX LBET IOJIKEH B PESYILTATE OCTATHCST [IPEACHEM, 10/IKER JIACT-
BOBATL B UETHOM YHCJ/E XOKOB (He HCKJTOUAETCSH, 4TO HEKOTOPBIE KMETKH
— HH B KaKOM T. €. HyJieoM, wicae xon08). Tax xax kierka a4 JepHas,
70 OHa FOJKHA ORITH [EPeKPALiCHA. Equncreenssid keagpar 2% 2, KO-
TOPBUA TY KNETKY COAEPRUT, — KBaapat a4. Ho IIOCKOJIBEY ksaapar a4
COREPAWT Geyio knerky b4, TO T8 KIETKA yqaCTByeT x0T OBl B OBBOM,
4 SHAYHT, HE MeHee YeM B JIByX xozax. To e 3aKmouaem H OTHOCHTENLHO
G&HOH KXeTKH d2. ,Z[a.uee TaK Kak uépHas Kierka bl nomxHa GEiTh Ie-
pekpaiesa, a eé conepmar TOJBKO 2 % 2—£\Baﬂpa'm a2 ¥ b2, KoTOpHIE
cofepAar 6e.rry£o meTKy b2, TO KJIGTKa b2 Take ,uomma YliaCTBOBaTB He
MEHE:E HeM B JABYX XOJAX. Hrax, Ka)maﬁ 3 KieTox b2, b4 w d2 mosnckd

=D LY

 yUACTBOBATH HE MEHEE UEM B JIBYX XO/Iax. TTockonbKy oS0k KBarpar 2x 2

COAEPHUT TOMBKO OMHY U3 ITHUX KALTOK, TO, CICAOBATE/LHO, XOLOB ,lIOJI}l{HO
6p11p He meree 2 -+ 2 4 2 = 6, yTo M YTBRePIKAAIOCE.

5. O603HAMEM IHbL CTOPOH M HATOHAJNE!H JABHOTO YeTHIP EXYIOMbHI-
ki AB=ua, BC =0, CD=¢, DA=d,” AC = e, BD = f. Tak xax
UHCJid, 3AMUCANHRIE BO3NE BepimH A u C, paBruL, T0 a+d+e = b+cte,
OTKYHA 0+ d = b+ ¢.' AHATOTEHHO TTOJy4aeM paBencTro a + b = d + c.
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CknaplBas 2TH Ba PABEHCTEE, [HOCJE QUCBHAHBIX NIPEO6PAsOBaHME [0~
nydaem ¢ = a. Toriaw d = b. Taxum oGpasom, ABCD — napamie-
JOTPaMM, TaK KaK ero NPOTHBOMO/OXEHEE cmpoub[ tomapuo pasisl, a-
Jiee, IPUPABHABAS YHCIA, 3aUHCAHHEC BO3Je BepiyH A v B, noJxyuHuMm

o+d+e=a+f+b, orxynacyserom d =5 caenyer, 4to € = f. HMrax,
y napasmienorpamva ABCD puarona/m pasHeL ClieoBarebHo, ABCD
— NPsIMOYTO/BHHK,

6. [Be mepecexalommecs npamole 06pasyioT 4 yivia ~— age mapsl BepTH-
KaNMbHBIX. Tak Kak H3 TPEX NpAMEIX MOXKHO 00pasoBaTh POBHO TPH Pasiyy-
HHIE TApH ¥ Bawpas gaér 4 yoia, To Beero ymiop 3 - 4 = 12 —

o 6 map BepTHKAMLELIX. TlosToMy, ecimi 0503HAUNTD
M YTIOBBIE MEpbL YIVIOB, 00PA30BaHNHBLX cocem{mwn o=

5 ' p” JynpsvEMg, vepes o, B u v (cum. pac.), 10 VIJIOBRIE
/ﬁ\A MEpEL 0CTAMBHBIX YIIOB Oyayr o+ B, B+ 'y Ha-+7.

- Bes Hapyme[mﬂ oéumocm cumraem, 910 @ < B < 1.

HepaBeHC'rBa o < B < 7 HEBO3MOWHLI, OCKOJLKY TOLIA YIJIOE C
pa3noit YTROBOH MEPOH GbI0 OBt GoJbITe TP €X. AHATIOTMYHO, HEBOSMOKHEL
¥ PaBEHCTRA & = § = vy, MOCKOVILKY TOTA YIIIOB ¢ PasHoOM ymoson Me-
po#t GBw10 Obt MeHbIe TREX. CEeN0BATEIBHO, 0CTaéTCa paCCMOTpefrb TOJT[:
KO;LBaCertlaﬂ.l)oz<ﬁ yu2)a=pg<y. .

Cayyait 1) HeB03MOMKEH, TAK KAK B STOMH CHTYAIIHH umeeTCH HerbIpe yr-
JIA C PasHofl yIoBO# Mepoi: o < f < a+f < ;Ef + 7 B cayyae 2)
IGATH (M3 THECTH) YIVIOBBIX MED YT. JIOB yriop AIAQUEHBI, KAK JIEE‘KO BUJETH, TAK:
a=fg<y<a+qy= B4y = e, ymepmeeMTpHymacpaaﬁou
YIIIOBOE MEpOK. Srgiatm’r TaK K4K OCTaBl{iElHCSI ymoxaaﬂ Mepa o+ B8 yao-
BJETBOPACT nepaneﬁc'mm B<a+ B<a + 7, TO JIQJIKHO BBUTOJHATLCA
pasencrso a+f8= 1. Ho a+ Jéi +fy = 180", 3Haymr, 2y = -180°, 0T1<y;[a
7= 80°, wrou Tp&ﬁOHaJTOCh ,ZLOKasaTb '

7. Orser; 16 xn

O6osuayum uepes & ¥ y KOMAYeCIBa KHJAOrPAMMOB OHMAHHOH (oL~
170 ¥ Ma/IebKOH PRiGE: cootsercraenso. Torna cymma, KOTOPYIO HaMepe-
Bamch BeIpywurs [sipst ®énop, Kor Martpockun u Hiapux, parsa 950m+
+800y pyGaeti. To, uro MaTpocKiu HEOBEUTBAT HA KW IIOM KHAOTpalMe
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50 rpammos, 03HAYAET, 4TO OH npozaran 950 rpamvor puiont 3a 950 pyo.,
wi, uto 1o ke, | xr mo uene 1000 py6 3nauut, npoxan 95% moseséurol
M 10 ropozia priGkt, Matpockuu BLpyuna 0,95 - 1000 - (z + y ~ 3) py6-

Jefi, Cornacuo yeaosuio 950z + 800y = = 0,95 - 1000 - (z + y — 3),
w950z + 800y = 950z + 950y — 2400, 7. e. 150y = 2400, oTkyma
y=16 K.

8. Orser: 3.

Ilycrs Kam(aﬂ HOROCKA HMEeT Mmry 11n <7, THe r — OCTaToK Ipu
gexenim nona b1, 0 < v < 10. Mel MoXeM 0Tpesars oF JI060ro Kpas
TOJIOCKE KyCoK st 11(k — 1) ~ ot a10r0 passocts mexay Ilerutoli u
PegpHoil CyMMaMF He H3MEHHTCS, TAK KaK 008 OHY YMEHBIIATCS Ha YHC/I0
8(k~1) . OGo3HaUHM CYMMEE THCEIN HA OCTABIIHXCSI KYCKaX HOJIOCOK Tepes
51 ¥ S5 coorBercTBerHo. lycrn F1 W Ty — CYMMBI HHCEN B KJIETKAX
TOSOCOK ¢ HoMepamu 7 -+ 1, r+ 1, ..., 11 (uxBeerg 11 ~r ), cumras ot
JieBoro kpas. (Bee atr awcia HpHHa,ILerH(aT Kax JIeBm:M 11 xnerxam, Tak
H IpaBEM Kpammm [1 xnerkam.) Torna Sy = 8 + 8 — 23 = 16 — * H
Sy &= 84+8—2p = 16—x5 . TTosTOMy S;—S5 = .cz-—ml TaK Kak B I€pBbIX -
11 kmeTkax CTOUT 8§ eMMHML, 2 B IEPBEIX 7 K/ETKAX — He Gofiee 1 eIHHHMIL,
10 2, > 8 — r. Kpome Toro, z; < 11 — r, Tax Kak coomewmyxonmx
knerox ue Gomee 11 — ¢, Tlostomy @s — 21 < 1l —r — (8 —71) =
C nipyroit CTOPOHEI, U3 CJIEYIOILETD npmepa BHJIHO, UTO PASHOCTE MOXKET
IPUHHMATS SHAMEHHE 3. : :

ffevr|rpe|rttalrjofotolrlift! &=

8 gmace
1. Besaxoe npoctoe ucsro uMeer pogro 2 renurens. [losromy uncna a

H b #e SBAAIOTCH TPOCTBIMH. Ecm HHCJO & BMEET PASHHYHLE coOCTBEH
HEE NENATENE: o = Ty . TIe ¢ H ¢ — PA3THYHLIE HATYPabHBIE HHCIA,
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Gosmeimie §, TO Y @ 1o Kpaituedl Mepe 4 pas3yMuHbix HATYPATbHBIX IeJiHTe-
aga: 1, z, y ¥ camo yHeio ¢. [TosToMy wHCIO @ DPH Pas3IoKEBHH Ha
NPOCTRIE MEOKUTENE MOKET HPEAICTABNATECH, TOJBKO KaK CTeNeHb HeKo-
TOPOrO MPOCTOrO YHC/IA P, HPHYEM, 5TA CTEfICHb HE MOXKET OLITL GOJbLIIE
BIOPOf (HHAe MKCJIO @ = p” BMEeT PasiHyHble COOCTREHHBIC JENHTEIH
z=puy=p" " u suauur, ne Menee ueTHPEx Aemrednei). Creopa-
TENBHO, ¢ == p? u (IO TeM ke coobpamenusM) b = ¢, rie ¢ — Apyroe
mpocroe uueno { ¢ < p ). Torma PasHOCTh ,Il;aHHBIX lmce.n aub Hmeer coie-
IIyIonee PASVIOKEHHE HA MuoWUTeH ¢ —b = p? —g® = (p — )(p + q) .
Ho a ~ b — mpocroe YHCNIO, TAK KaK AMEET 2 nesmrensi. [loaromy Mers-
UEH M8 MHOXUTENEHR B TIO/TyYCHHOM PASJIONMEHHH P — ¢ = 1, OTKyZa B
YACTHOCTH CAEAYET, 4TO OJIHO H3 IPOCTHIX WHCEN P H ¢ SABIAETCH YETHEIM,
EmiscTBenn0e 4ETH0E IIPOCTOE 9HeI0 ~— 9T0 THeJo 2. SHauuT, ¢ = 2, a
p = 3.B pesyiprare, ¢ = 3% =9,a b = 22 = 4. Herpymo yGenurses,
4T0 Héﬁ)::emme YHCA JEHCTBUTENLHO YIOBAETBOPSIOT YCJOBHIO 3a4A4HU.

- 2. B mpsaMOyrofpHOM AHFQ oTpesok FP — MeHaHa, npoBenés-
Haﬁmmo*reuysc HQ. Hoa'mmy FP=PQ, orxyna LPFQ £ PQFE.

A A

% b~ 6 B ¢ D G B

TaK kag AD — memwana, 10 OD = DB. Hoammy B H[}SIMO}TOJII:HOM
A CFB orpesox F I — mexmana, nposenéudasn K ruotenyse C'B. To-
sromy FID = DB, otkyna £ DFB = £ DBF. Caenosarensuo, noy-
YaeM PaBEHCTBO BHEIHUX O/HOCTOPOHHEX YI/IOB

ZHQF = LPQF = 4PFQ=/DFQ=/DFB=/DBF,

KOTO[}OG H rapaﬂmpyer napame.nbaoc'rh H Q u C’B
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3. PaccMOTpHM CHCTEMY

y=az’+bzx+ec,
y=cr*+br+a.

Batuwrrasi #3 BEPXHETO PABEHCTBA HHANCHEE, IOCIE UPHBEICHUS MOX0OCHBIX
oy 0 = (@ —c)a? +c—a, e (a—c)z? —1) = 0. Tax

KaK MO YCNOBHIO @ ¢ # 0, 10 %2 — 1 = 0, orkyza TIOJTyIaeM JBa 3Ha-
yernmst 1 = 1 B &z = —1. TloACTaRHE X B IPABBIE YACTH YPABHEHHE
CHCTEMEY, IONyIUM Y1 = e+ b+ ¢ B y2 = a ~b+ c cooreercroen-
HO. ‘uauuT, JAHHBE apasost npecekaiores B Toukax A(l;a4+-b+c) u

B(-L;a—b +¢) (em. puc., 1a KOTOPOM H306pakEN ciryuali, Koraa a U ¢
MMEIOT Pa3HbIE 3HAKH, B Cyyae, KOIJd ¢ M ¢ MMEOT OJMHAKOBBIC 3HAKH,
064 IOJIOKHTESIBHBIE KK 008 OTPHIATCILHEIE, BCE BHIUMCIICHHST 1 nompo—
extiis AGCOMOTHO AHANONHYHEL. ) ‘

" Hatouek A B ONyCTHM HEPHEHIHKYIAPLL HA 0Ch O::: I'IOJIytIpsM TOY-
KH Am(l 0) u B;(—1; 0) . 3Haunt, Hauano koOpEHAT, TOUKY O, M 10~
JTHM noc:rpouﬂ cepepy otpeska By A, . Jlajiee, npoBens TepHenMKy-
‘m{p uepes O ‘meprienEKyIsp ¥ ocu O , moaynin ocs Oy Tloxcrapass B
ypaBHenus 0apaton x = 0, HaX0/HM, YT0 OHH Hpecexalor och Oy B TOU-
kax L(0; ¢) v K(0; @) (yumrsBast, uto ¢ > ¢, Touka K paciofioxkena Ha
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ocu Oy spimte Toukn L ). Torma otpesox OK uMeer LisHy |af , 2 0Tpesox
OL — muany |c] .

Ocranocs HOCTPOUTH 0TPe3oK WMHE (0| . M3 Towek A u B omycTHM
nepreHuKyaspsl na ock Oy . [oayaum towkn Ay(0; e + b + c) ©
By(0; a — b + ¢), paccrosiHHe MeyKiy KOTOPBIME pasuo (@ + b 4+ ¢)—
—(a — b + ¢)] = 2|b| . Tlosromy, 4r0H HalTH OTPE30K IMMBEL |b| 10~
CTATOMHO MOCTPOHTE Cepeuty oTpeska AyB, , Touxy N . Torna A N =
= NBy =b].

4. OrgeT: 65 x0108B.

Caenyiompii TpuMep OKASBIBACT, YTO HYK MOMET ISPEKPACHTD BCE
KIETKE NOCKY B 48pHB mper. 31ech CTPRIKAMH YKASAHEL XOIBL HYKa H,
TEM CAMBIM, BECh €10 IIyTh 110 JOCKE.

Moxuo rro;.LcrmTaTb YTO B IAHHOM MPHMEpE XKyK copepurzt 65 X0108.
TToxaxkem, 4TO 34 MEHBIlie HMCJIO
XOJI0B, CJeysi BCEM YIPABHIAM, KYK
HE MOXKET I[ePEKPACHTH BCIO IOCKY B

. upHelil yger. Hedcreure/ibHo, 4TO-
OBt epeKPACHTE Bee GeJmie KIETKH B
YEPHEIH LBET, OH JOJIECH HOOLBATE B
Ka IO 1IepBOBaYaasno Oeyio Kier-
K€ Heu&THOH YHCJI0 pas, 1Mo xpakiHed
Mepe, He MeHbie ojporo. JKyx He
MOKET. HEPETOISTH U3 (IEPBOHAYAND -

- HO Genoit. KITeTKH cpasy OIHuUM XO0-

- JIOM B IPYIYIO HEPEOHAAIBHO GeJIyIo

KIETKY, TAK KaK KJETKH OJHOr0 LUBETA HPK IIAXMATHOH PACKPACKE He ABJIA-

I0TCSL COCE/THUME { He HMEIOT OOIIeH CTOPOHDE). 3HAUMT, Ha IyTH XyKa OyIer

NPOKCXOIHTH HepenoBanye MepBoHauaNbHO GeNbx KICTOK ¢ IepBoHAYaAb-

HO wepHbvi. Ec/m meprast KieTka 48pHas, To BUHO, YTO X008 Ha yepHBIe

{MpE HCXOAHOM OKpPACKe) KJICTKH HE MEHBIIE, JeM Ha 5@.}[!:1& Toaromy yuc-

JIO X0J0B Ha KIETKH JOCKH He Meublle, eM 64 (32 xoxa Ha Gene K.ne'r;m

U CTOJIBKO 2Ke Ha uépunte). Eiud oI X0 Hy:KeH, 9To6h! TIOKHHYTh nocxy
Beero — ne menee 65 xozoB. Eciu niepspii X0/ xyK cOBEPUIT Ha GEIyI0
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KJIETKY, TO YHCJI0 XOHOB Ha YepHbie KIETKY TAKKe He MeHbine 32, B yaCcTHO-
¢TH 3KV TIOKBAET IOCKY C TTepBOHAYaIbEO uépuot knerky, JlefcTBuTebHO,
ecit ObI HOCHENHAR KIeTka Obuia Gelas (Ipa HCXOMHON packpacke), To,
VUHTHIBAS, YTO HA TyTH JKYKa UBET KJETOK UEPEAYETCS, DY MUHMMAILHO
BO3MOMKEOM YHCJIE XON0B Ha OeNble KALTKY, PARHOM _32, Ha 9EPHLIC KIETKY
JOJDKHO GBITH CETaH0 HeudrHoe uaeso xono8 — 31, Ho Toria Ha Kako#-To
UEPHOI KIETKE XKYK I00BIBA OBl HEYETHOE WHCNIO Pa3 |, SHAUHT, 9Ta KIeT-
Ka IIOCJIE TOr0, KaK KYK MOKKHYN OBl TOCKY, okasanack Gwl Genoil, Tax uro,
¥ B 5TOM C/IyUAe MEHHEMAJBHOE YHCIO XOLOB He MeHBIIE, yeM 65. '

5. 3amerum, uTO YKCHO | ABAALTCS CBOMM, IOCKOJILKY OHO SBJAETES,
HAOpPHMEp, CpefHdM apudMerHdeckum camoro cefs. Ilycts reuepnb
m > 1 — [IPOH3BOJILHOE HATYPAJLEOE UHCJIG, U BYCTh n? — o060 KBaL-

; (1. 41240+, 4n?)

ecTn cpe/iee apugmerteckoe n? — 1 uucen, n? —m U3 KOTOPHIX PABHEL
12, g m — 1 B3 KOTOPHIX paBr-xbr n?. C Apyroti CTOPOHEL, 5T0 YHEJIO PABHO

par, GoJbinuit yucsia . Toraa wueno -~
7y

(n ~m+mn (m 1)) =m. Tasm o6pasom, uHcao . cBod, Tem
CﬂMb[M VTBEPIKICHHE TOKASAHO.

8. Ovzer: 6

Hpoaenem MX||CN (cm. puc.). Tak xaxk CM = MB (comacho
yenopuio M~ cepexuna croponss BC ), 10 mo

B reopeme ®aseca NK = KB u, snawur, NK =
= %NB = AN . Torza cHoBa o Teopeme Dase-

ca AQ = OM w, snauur, OM = 1AM = 3.
M Hanee, tax xax KM — cpemmﬁ mmnﬂ Tpe-
yrogpauka NBC 70 KM = §NC‘ = 2. B cBoio
oyepenp, Tak Kak NO — CPEmHasn JUHUS Tpe-
yrosebuka NBC, 10 NO = -%KM = 1.Torma
‘ OC = CN — NO = 3. Ilony4aercs, 4r0 B Tpe-
yroapuure OMC 1pe cTopolu! pasas! 3. 3HauHT, OH paBHOGEADPEHIBI.
Kpome Toro, B aToM Tpeyrofbuuke LMOC = 180° — ZAOC = 60°.
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A seaxuit papHoGe/peHHBH TPEYrONIbHMK, O/UH M3 YIVIOB KOTOPOTO paren
60° , simamerca pasrocropormum. Ilostomy MC = OC = OM = 3 x,
anawur, BC =2-MC =6.

7. Orger: 7 rdpex,

3aMeTHM, YTO €CJH MBI PASIENMM BCE BECA THPEK Ha MX oOIMit je-
JIMTENIb, TO MOJYYMM HAGOP THPEK, YOBJCTBOPAIOMME YCIOBHIO 32Ty
JHauuT, Ge3 HAPYIHEHHA 0OIHOCTH MOMXKHO CYHTATh, YTO CPeJH IMPEK eCTh
X0Ta 6Bl OAHA THPbKA ¢ HewériniM Becom. [losTomy N He MOXeT GhTh
uéteEM. B caMoM Jerne, YCIOBHC 3a4aul 03HAYAET, B YACTHOCTH, 4T0 Ka-
KyI0 611 ruphKY 13 Ha00pa Byt BHOPOCHTS, BEC OCTABMIMXCA — YETHOR YHC-
Ji0 rpaMmoB. Ecnm B vatope Heu8THOe YKHCesI0 THPEK ¢ HeUETHBIM BECOM, T0,
MOCKOJLKY [N 4éTHoe, HMEeeTes THPbKA ¢ YETHBIM BecoM. Bulbpocusn eg,
IICJIyUHM, YTO BEC OCTABUIAXMS COCTABJAET Heuernoe uucno. Ecsm xe B
HaGOpPE 9ETHOE YMCJIO THPEK ¢ HEUETHBIM BECOM, TO BLIOPOCHB JIOGYIO M3
STHX THEK, TLOJYIHM HEUBTHEI BEC OCTABUIMXCSA THPEK.

Caenoparenseo, N — nesétnoe uneno. Slcwo, uto uckomoe N £ 3,
HOCKOJIhEY. BLIOPOCHB JIOGYIO THPLRY, TIOIYYHM, HT0 BECA IBYX OCTABILHXCS]
TUPEK JOJKHBL Obith pasuni. Jfokaxem, uro uckomoe N # 5. Jlonycrum
HPOTHBNOE: fycTh b1 < bz < b3 < by < by — Becarupex Habopa, yIoBIe-
TBOPSHOIIETO YCAOBHIO 3afaud. BriGpocuM rHphKy Beca bs. (Ocrapimmecs
YETHIPE THPbKH, ECJH M MOXRO Pas/ioKHTh Ha JBE TPYIILL PABHOIO BECA,
TO TOJBKO OFHAM K3 JIBYX criecoboe: su6o 1) by + be + b3 = ba, muco
2) by + b3 = b1 + by. Croco® 1) HerOSMOMEH, ITOCKOMBKY €CJH BEIGPO-
CUTH THPBKY by, TO [HPBKY Beca by YPABHOBECHTHL GYIET HEMb3S, TAK KAK
b5>bl+bz+63.

[Tycre mosToMy ypaeuozzemprsauue IIPOUBOILIO 110 CHOCO0y 2) Ecmu
u3 pafopa BEICPOCHTL THPLKY Beca by, TO, HOCKONLKY bs > by, THMpBKY
Beca by MOMKHO YPABHOBECHTH TOMBKO Tak: by = by + b 4 b3. Ecum mux
13 Ha60pa BHOPOCHM MO0 THPLKY Beca Do, MHO0 THPBKY BEca b3, T. €.
OCTaHYTCsH FHPBKH BECOB By < b; < by < by (rae ¢ =2 wm ¢ == 3 ), T0
TIOCKOJILKY, KaK CNELYET U3 Npepliyiiero paseHctsa, by < by + b; + by,
HX YPABHOBCINHBAHAE BOZMOKHO TONBKO TaKoe: by + by = by + b;, OTKYIa
b; = by + by — by, T. €. b = bs. TlpoTuBopeune.
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OcTadresi Ha TPUMEDE YOSMHTLCS, YT CYIIECTByeT Hatop us 7 rHpek
MOHAPHO PA3NHEYHOIO BECa, YAOBJICTBOPSIONME YCIOBHIO 3a71auH. Hanpu-
mep, ruppru geca: 1, 3, 5, 7, 9, 11, 13.

8. Ovser: HeT, HE MOTYT.

JloxaxkeM, 9T s MIOOBIX ABYX SAIMCAHHLIX UHCEN, & U Y , CIpaBe-
supo pasetictso 3z 2> y . Tlycte Ay, Az, Az u Ay — OTMEYENHbIE TOUKY
' Az H a1, G, G3 ¥ (g — YHCHAY, 3AMHCAHHBIC

Az ' PSUIOM © HHMU cooTserctenmo. Torna

01 = A1Ay + A1 Az 4+ A1 Ay,

ag = A1As + Ap Az + Aoy,

_ ag = A1 A5+ Ay Az + Az Ay,

A 4 a4 = ArAs + AgAg + AsAa.
MlCrosibayst HEPABEHCTBO TPEYTOMBHIKA, MOKHO 3aIHCaTh

AAg+Ar1As > AgAs AjAs+Ar1AL > Ay AiAp+AiAs > ArAy.

CIIOXUB 5TH HEPABEHCTBA, MOAYYUM 2a1 > As Az + Azdy > Az Ay, or-
Kyma day > 2(A243 + AzAy = AzAy) . JloGanus x 06euM YacTIM 3Toro
HEPABEHCTBA BEAWIHHY a1 = A1 Az + A1 43 4+ A1 Ay, nosyaam

bay = (AlAz + Ap Az + AsAy) + (4145 + AgAg + AgAs)+
(A Ag + AsAg + A3Ay) |

T.€ Ba1 2 a4 az+ay.

Tlycrs @3 — HaMMEHBIIEE H3 YHCEJI a1 , G2, a3 H a4. Torma wan-
O0JBIIEE — OHO H3 OCTANLHEIX YHMCEN, CKAMEM a4 . CJHOMHB IOWICHHO
MOCHEIHee HEPABCHCTRO C HEPABEHCTBAMU @2 > a1 M az > a1, HOJY-
wM 5ay + ag + a3 > ag + ag + a4 + a3 + a1, OTKYZIA NOCAE YIPOLICHUSE
301 > aq. YUHTHIBAS, 4T0 @) ~— MHBUMAJIGHOE, 8 ¢4 — MAKCHMAJIBHOE
u3 aucel a,{ 7 = 1,2,3,4 ), 70 s Jro6hix ZPYIUX 1ap 3aIMCAHHBIX YHCEN
{2, y)HepaBeucTBO 3 > y TeM Gosee repHo. [Tockomnky Amst wicen 8 u
25 neparedctBo 3 - 8 > 25 —— He BepPHO, TO CPEIT YETHPEX 3aIHCaHHBX
UYICEJT HE MOTYT PUCYTCTROBATE KA 8 u 25, :
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1. Orset: a) pismodoro k 2 3; 6) Her, He cymiecTBYer.
a) flepsoe petenue. Jokaxem vuaysies o & 2> 3, 4TO CYIIECTRY-

" er k HaTypambHBIX YKCE, TAKHX, YT0 JEOOHE MBa U3 HUX HE B3aHMHO PO-

CTEL, & JUOORIE TPY — B3AHMIHO IPOCTHL.

Eeau k = 3, T0 TaKue yucga yrasats Jerxo, Hanpumep, 6, 10, 15b.
CEemx n > 3 uHCen ay,..., anp 06J8HAI0T TpelyeMbiM CBOHCTBOM, TO
BO3BMEM 73 NMOMAPHO PASAMIHBIX MPOCTRIX HHCEL P, ..., Pn, KAKIOE U3
KOTOPHIX HE JEJHT HHKAKO® H3 YHCEeN (1, ..., Uy, ¥ 00pasyeM n+1 YHCITO

I . f "
a=a;-p, t=1...,n, Qpyy SPL" - " D

Tlokamem, yro wieaa oy, m=1,...,n+1, oGiagaor TpeCyeMsim CBOE-
‘c1B0M. JIefCTBUTENBHO, TAK KAK 8; @ HE B3AHMHO IPOCIEL, T0 He B3a-
HMHO TPOCTHL M af ¥ af, ecmu 1 < 4,5 < n. Unena xe apyy u af
1€ 'n,, HE B3AHMHO HpOCTbI TAK KaK AENATCA ¥a p;. e Ot qucia
ai, &, ap, He GRUTH B3AHMHO POCTHL, TO KAXK/I0€ 43 HUX ASATOCH Gl Ha
KaKoe-10 (010 u 70 Ke) npoc:Toe Py, 9TO B CHIY noccrpoezma ITHX YHCE
HEBO3MOXKHO.

Bmopoe pemeﬂue TlocTapuy B COOTBETCTBEE KaMSIOH (neynopﬂﬂo—
uenHOl ) 1ape (m,n), tie m # T, YHCEN MHOKECTBA {1,...,%k} npocroe
wenio o(m,n) (caoe A KAMIOH HAPH! ¥ OTHHYHOE 0T MPOCTHIX, CTaBsi-
UHXCA B COOTBETCTRUE JDYIUM TAKHM napam). Onpesesy

k .
s=Jleln), i=1.. .k
n=1 : .
n#i
Torna MHOMKeECTBO {@1,...,0} VAOBIETBOPSET TpefyeMoMy yC/10BHIO. B

camom nese, HOM(as,4;) = (i, 7), #o HOL{as, a5, 41) = 1, Tax xax
HOM{as,a;) = @(¢,5) u HOﬂ(az,ag) = (4,1}, a npocrete @{i,7) u
@(i, k) pasimagisL ,
6) Honycrum HpOTHBHOE, ¥ IYCTh @3, dg, ... — TaKas MoCJaeioBa-
TEBHOCTS HatypasbHeix wucest. Torna ag > 1, unycre ay = pi*-. .. p%e
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~— KAHOHMYECKOE PASITOMKEHHE Ha IPOCTHIE MHOKHTeNmu, PaceMorpiM 541
GHCIIO a9, @3, ..., Gs42. 14K KK 9TH UHCMIA HE BSAHMHO IPOCTEI C. a1, TO

'RAXIOE U3 HEX IEJHTCS Ha Kakoe-Jubo U3 udcen pi, ..., ps. ChaemroBa-

TeBHO, HAHAYTCH ABA YHCNA, CKAKEM, @y H Qp, ASMTIHECH HA OZHO H TO
®e p;. Hororma ucna oy, G H Gp HE B3AHMEHO BPOCTHL. [ipoTHBOpEyHE,

2. HeobxoBumocme. Ylycrh mpsMoyronembit tpeyronbHak ABC,
ZC = 90°, prmcad B napaGony tpefyeMpr o0pasom . h — €ro
Y BHICOTA, OIYLIECHHAS HA THIOTEHY3Y.
/ Ecmt o — abcuucca Touxku A, 10
B ~a ~— adcumcca Touku B. O6o3na-
yrm wepes ¢ adcrmecy Touku . To-
rma A{a;a?); B(~a;a?), C(c;c?),
— —

. AC = (¢ - a,? — &%), BC =
o =z - =(c+a,c?~ a?). Herpymio same-

' ' - THTB, UTO |c] < lal_rih =q% — .

.

Yenosne UepueH/HKyJISPHOCTH BEKTOPOB AC’ u BC PaBHOCHIILHO

PaBEHCTBY HYJMO MX CKAJSIPHOTO nponsaeneam Toaromy,

0= (AO; BG) ={c— G)(C-l-a) +4{c? — a¥)(c* —a?) =
= e~ a)c+a)(l+(c— a)(c+a)) = (c—a)(c+a)(1+ & — a?) =
=(c-a)c+a){l—h).

Creposaresmno, b = 1.

Hoemamourocme. TToxaxem, uro oS0l MpAMOYTOIBHBI TREYToJ b~
HHK, § KOTOPOLO BEICOTA, orqrmeﬂﬂaﬂ Ha THTIOTEHY3Y, PaBHA |, MOXKHO BITH-
cats B mapaboay y = 22 tpelyemsim o6pasom. [Tycts B TMPAMOYTOJBHOM
TpeyromuEnk ABC runotenysa AB = u, a BHICOTA, ONMYINEHHAS Ha TH-
noTeHyay, passa h =1,

Ogepumo, o u > 2h = 2. Paccmommx Tpeyrom;mm Aq,8,C4,

2 2

TR} V2 4 u?

5 'Z)v Bl(“z"i T)’ Ci( ) Ouepnz-
HO, 9TO BCE TPH STH TOUKH JeXAaT Ha r[apaﬁone y = z2. Kpome TOXO,

y Kotoporo Aq(—
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TpHBHaJ[BI{aH HpoBepKa oKaspBaerT, 410 A3 By = u, A132 A16‘2+
+B102, hy =1, tne by — puuna BHICOTHL, onyieHH0# 13 pepuuiel C
ma cropony Ay Bi. Cucnosarenmsno, A1 BiCy — IPAMOYTOJLHBIH Tpe-
YrOJILHEK, ¥ KOTOPOro THIIOTeHy3a A1) parua HrioTeHyse IPsMOyrodib-
noro TpeyrosbHika ABC, uBeicoTa hi pasHa Bbicote h. Ho sro osna-
Yger, uro Tpeyronmmm A1B1Cy u ABC' paBHEl, uTO U JOKA3LIBAET TPe-
Gyemoe YTBEDXKAECHHE.

3. Pacemotprm uerHpexyronsauk Ao Az A4 K. B uénm croponst ApAs
u As K paBHH, a' raxe cropoust AgAsz v AWK paeset. Tpeyroanaaxu
KA)As v KA A3 pa}aﬂoéeﬂpumbie 1o~
sTomy cepempHa orpeska AsK  sBasercs
OCHOBAHMEM BBHICOT, ONYIICHHLIX HA HErG- H3
gepuna Ay u Ay, WobME cioBavu, 1aaro-
pams Ag Ay menur orpesok AzK momosaM u
ueprienukyaapaa emy. B wacriocru, AgAs
SIBAACTCSH BHICOTOR B TpeyroabHuke AsAgAq.
Hs coofpaxenyli aHANOTHE 33KTIOUAEM,

As - yro K — TOUKa NMEPECeYeHHs BLICOT Tpe-

yromeuusa AsAy4ds. Ormuen OKPYKHOCTH  OKOJIO  TPEYrOJIbHHKA
Ag Ay Ag; poxamem, uro Toukd A;, Az 0 Ag npusaznexar e — 1em ca-
MBIM  yTBEpKIEHME 3axgad  OyleT  OKasaHo. JaMmetuM,  uTo
LAsArAs = LA A2 A5, C mpyroi CTOpOIIBI LALA A5 = AA4A5A3
(06a o1u yraa nonoassoT yroa LAs Aq4Ag no 90° ). Takum oGpasom, pae-
Heie yribl LAy As Az u LAy AgA; onHparoTes Ha OJHH 0Tpe3ok AszA4 U
JIeKAT B OTHOK MOYILIOCKOCTH OTHOCHTENbHO AgAy. CTano OuTh, TOY-
Ku As, Ag; Ay v Ag siexar Ha OO OKPYKHOCTH .JTO H OZHAYAET, YTO
Touka Az DPHHANIENUT OKPYIKHOCTH, OIMCAHHONK BOKDYT TPEYroJILHEKA
AgAsAg. AHANOTHUHO IOKA3HRALTCS, YT0 TOUKH A; M As npumajnexar
o1o# oKpyRHOCTH. Takum 06pasOM, YIBEDKAEHHE TOKASAHO.

4. Oteer: na, "Bcéma.
TToxaxemM, 4TO XKYK BCEA MOKET IICPEKPACHTH J0CKY B YePHBIH IBeT.
ITO MOXKHO CHEAATH, HATIPUMED CAEAYIOMHM 00pazom.
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[TepnBIM X040M YK BIIONI3AET Ha
MOGYIO KPAHHIOD KJETKY JOCKH, KO-
TOpYIO GyAeM HA3HIBATE HAYAADHOL
(ua pucyske 510 Knerka A ). Iycte
Ba JOCKE (He Cumras, MOXKET OHTh,
EAYANBHON . KNETKH ) HMEITCH Oelbie
KJeTkd. PaccMoTpuM OIHY M3 HUX.
Tlyets s10 ¥metka B, Torma sxyk co-
BepIIAeT HEKOTODPEIH MYTH B KJETKY
B u posppamaercsa oO0paTHO B Ha-
JANBHYI0 KIETKY TeM e oyreMm. B pesymnerare, KiacTka B OKaxeTcs mepe-
KpaunleHa B YEPHEI [BeT, B BCE KJICTKM HA AAHHOM IIyTH COXPAHAT IepBo-
HAYATHHBN IBET {(TAK KAK B HUX XXYK DOOLBAJ 2 pada U, 3HAYNT TBaMNEL ¥
‘nepexpacuy), TaKHM 06pasoM, MOCIIE OTTHCAHHON TIPONEIYPH HUCA0 GeNbIX
KIeToK ymenbIraerca Ha 1. Ecom iveercs e kaxasi-to Genan knerka O,
10 COBEPUINB AHAJOTHHHEE ITyTh B C' ¥ BepHYBIIHCH 00PATHO B HAYABLHYIC
KJIETKY, YK enté Ha | yMeHsImuT wucs1o Geinix KNeTox Ha Jocke. IIpoaenan
TAKYI) TPOLENYPY CO BCeMH OeNBbIMU KJIeTKaMH, BCE KJIETKH IOCKH KpOoMe,
MOMer OLiTh, HauaIbHOM oxaKyTes YEpHEIME. Ecmm 1 Havambnas KieTKa
TOCAE OMUCAHHBIX TIPOLEAYP TOXE 4€pHas, TO BC JOCKa UPHAST H XKYK MO-
KT MOKMHYTh A0CKY K3 Kaetku A . Ecuwm xe B XOHIE kIeTKA A4 OKamercst
GeJtof, TO YK MOXKeT IOKHHYTH JOCKY B3 cocequeli ¢ A xpafinelt KieTsu
A* | cosepiuup TIpeABApUTENLHO Tyth A — A — A —+ A*.

5. Oreer: Heno3A,

3aMeTHM, UT0 ECAH B HATYPATLHEIX UKCTA UMEIOT 711 B 7 IEdp co-
OTBETCTBEHHO, TO MX TIPonsBeekne uMeeT o (m+n—1), mmbo (m+n)
HQp. JefCTBETENLHO, €CIH HATYPAJLEBIC YHCId £ B § MMCIOT m U n
uEpp coorereTBerno, T0 10™1 < 2 < 10™ u 107! < y < 10™. Tle-
PEMHOXHE 5Td HEpaBeHcTBa, mosyuaed: 10™+7~2 gy < 10™", a 70
KaK pas3 ¥ 08Hauaer, uro xy uMeer qudo (m -+ n — 1), mbo (m + n)
mmpp. ViTak, nycre ykasamnroe B YCJOBHE HATypanbHoe yuciao N cymie-
creyer. Torna, ec/ OHO OJHO3HAYHOE, TO €10 KBAApaT - He OOJee, YeM
JIBY3HAuHBE, a Ky6 ~ He OoJsiee, 4eM TPEeX3HAUHBI, TaK 4T0 Oo6Iee KoJm-
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qecTso mpdp B HEX He npesocxomur 1+ 2 4+ 3 = 6. Ecom xe uncano N
HE MeHee, YeM TPEeX3HAaYIoe, TO £r0 KBajipar cozlepmm‘ He MeHbuIe 5 mudp,
a Ky6 - He Menbmie 7 mudp, # Bero mudp He Mewsme 3 + 5 4 7 = 15,
B o6oux cayyaax uncaa N, N? u N® sempss samucats ¢ nomomwo 10
wptp. Takum 06pa3oM, €ClH YKA3aHHOE B YCAOBHY YHCIO CYNIECTBYET, TO
OHO ZBysHauHoe. B oToM c/ydae ero xsaapar COAepKuT 3 M 4 UHPEL
Ecmi 661 ancno N? comepxano 4 uadper, To nockossky N3 comepaur
e Medee 5 mEdp, 10 Beero uupp 6uuto Gpl He Menee 244 + 5 = ‘1:1, Y10
orsIrs ke Godsitie 10. IToatoMy ksagpar gospKen coxepxars 3 wadprt. Ho
TOTAA KyO MOMNET CoepkaTh ToNbKO 10 — 2 — 3 =5 uudp. Utak, reneps
H3BECTHO, CKOJILKO itdp COMEPIUT uKCo, ero KyO ¥ keaapar: 2, 3u b co-
oreercrrento. [Toatomy, 10 < N < 100, 100 < N? < 1000 u 10000 <
N3 < 100000. W3 sroporo nepapercTsa mosydaem 10 < IV < 31, aus
tperbero 22 < N < 46. Taxem 06pazom, HHTEPBaJ BOSMOXKHBIX SHAYEHEET
N, yuoBJeTBOPSICIX BCEM TPEM HepaBeHCTsaM, Takor: 22 < N < 31.
B npurmuite, MOXKHO Tepedparh Bee 5TH HHeaa (ux Beero-To. 10 mrTyK), Ho
MOXKHO CYIIECTBEHHO COKPATHTH repedop. 3aMeTHM, yro cymma Bcex 10
tmdp pasua 0+ 142+ ...+9 = 45, r.e jgemres va 9. [osTomy i wrcso
N 4-100- N24- 10000 N* taxke nosmxeo aesmres na 9. Ho rora i uncno
N+ N2 4+ N® = N(1 + N + N?) pomxno nemnscs ua 9. Ho nerpymo
3aMETHTB, YT HTO BOZMOXKHO JIHMUIL TOI/IA, KOLIA CaMo unesao N Jesmrcs
Ha 9. Cremopare/bHo, €HHCTBCHHEM TUCIOM, KOTODOE MOXKET YIOBAETRO~
PATE YCAOBHIO 3aauH, siasercs wncyo 27. Opparo, 272 = 729, T.e. YHCIHO
27 nmeer oO1EyI0 MHGPY CO CBOMM KBAIDPATOM H, CIEIOBATEIBHO, TAK 3KE He
YIIOBJIETBOPSET YCIOBHIO. '

6. Oraer: 2003.

Tlokaxiem, 4ro ToMAMm S, qe'rbrpexymnbﬂnxon Ak_lAkB;ka_l,
k=1,2, ..., 1000 06pazyiorT apu(MeTHIECKYIO IPOIPECcCHIO. _

,E[eﬁcmmem:no PACCMOTPHM TPH HOCHEI0BATENBHLIX YeTHIPEXYTOIb -
- HOKA A9 Ay B lBk-27 Ak—lAkBkBk 15 AkAk+lBh+lBk Jlerko
3aMETHTE, YTO

- 8(Br-2Ap—2Bg-1) = 55 (Br-24x—2Br41)
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C mpyroit croporet, S(Ax—oBk— 1Ak ) =
S(Bk—~1AkBk) S(ByAiBry1). -

v _ .
S(Ag+1Bri1ds) = §S (Apy1 Brr1dg—2)-
TTosromy, '

| _ .
8(Br—2Ak-2Bp-1) + S (A1 Bra1Ax) = 3(Sp-1+ Sk + Spy1)-

S(Ap-1Br-14r) © Tax e

Apyy

Bys Bri By By B2 By By  Bry
Tloaromy,
Sp-1+ Sp+ Spr1 = (S(Bp-2Ap-2Bx-1) + S(A411 Bpa 4p)) +

+ (S(Ar-24%-1Bp1) + S(Ap_1Br_14p)) +
+ (S(By—145By) + 8 (AichBk+1)) =

1
E(S]c 1+ S, + Sk+1) + 2 (S{Ag-1By— 1—%) + S(AkBkBk—l))
= ’g(Sk—l + S, + Spt1) + 25
CoieoBaTeNbHo, ' '

1 .
Sy = §(Sk—1 + Sp11),
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OTKYZIA H CJIGAYET, UTO NOCHeI0BaTeBHOCTD mrowanest Sy, ..., Stoep 00~
pasyer apuhmeTHuecKyIO nporpecco. OYeBMIHO, YTO Pa3HOCTL 3TOH npo—
rpeccHs paBua S — Sp = 5 — 3 = 2. osromy

S1o00 = Sp + 1000 Sl So) =3+ 10002 = 2003

7. Oteer: SAABC = ~2—d2 8in o. .

OtMervm Ha mpojo/nKeHuH cropounl AD sa tousy D rouky M
tak, uto DM = AD. Tak KaK uyerwipéx-
yroseuug ABCD Bnmcanspi, 1o £ ADCH
+ZABC = 180°. Tlostomy, £CDM ==
= 180° — LADC = £ ABC. Kpowme 1010,
AB : BC = 24D : 2DC = AD : DC =
= DM : DC. Tloztomy, Tpeyrojwumru ABC
1 CDM nomoGuel (10 yriIy B IPOHOPUHO-
HAJHOCTH CTOPOH, ero coaepKarux ), Caeno-
parensHo, 20M = AC = d. 3aversM Tak-
xe, 910 SA ABc = Sacpum (Taxxak CD —
mejpana 8 Tpeyronbiuke ACM ). Taxum 06-

pasom, )
Sa ABC = 5 AB-BC -sinZ ABC =

1 ‘ . :
=3 24D 20D -sin(180° — L ADC) = 24D -CD -sin L ADC =

== 4SA ADC = 25A ACM.

C npyroit cropomsl, B3 mooGus TpeyronsHukoe ABC ¥ MDC cre-
ayer pasencrso yroe L DCM = £ BCD. Torma L ACM = £ ACD+
+£LDCM = L ACD + £LBCA = ZBCD. TIocKOIBKY HeTHPEXYTO/ib=
auk ABCD ~ BIHCARHENE, 70 £ BOD = 180° — ZBAD = 180° — q.
Caenosaresbno, Saapec = 2Saacym = AC - CM - sin(L ACM) =

=d- -]id sm(180°—a) 1 2 sin v,
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8. Oteer:7 KOMAB .

[Ipeanonomkim, Ure HARAETCA KOMAHAA , KOTOPAs BBIETPANA HE Me-
Hee Yernpex Brp, nanpumep y komassi B, C, D, E. Pacemorpum Jio-
Obre TPH KOMAH/EL, NyCTh 9To OyayT koMmasmst B, O, D, U3 9THX ueTbl~
pex [POMTPABIHHX. J1eTKO BHIETD, 4TO, IPH BBUIOMHENHE YCIOBHA 3a1d1H,
xomanae B, C, D B urpax Mexmy xoMaugamu gersepku B, C, D,
HOJIKHEL ObuIH HAGPATH POBHO 1O OJHOMY 04Ky Katast. [Tosromy xam-
Jlas1 M3 STHX KOMAHJ B HIPAX MEXIY cOGOH JO/DKHA BEIMIDATE OJHY HIPY H
OHY HUTPY Nporrpars., QUeBHAHO, UTO 3T0 YCIOBHE JODKHO BLIIOJHATHCSH
st suoG0R Tpofikk koMaup us uersepxkd B, C, D, E. Ho aro osna-
Yaer, 4T0 B MrPax MEX/Iy KOMAHJAMU ST0H 4eTBEPKY, KAXIAS U3 HUX Ha~
Gpana ONHHAKOBOE THCJO OUKOB, Uero GbITh He MOMET, KO0 BCero B urpax

. 4.3
MEXTY 4CTBepKOH KOMaH] pasbIrphiBACICA —5 = 6 ouxoB, a 6 Be ne-
syres ua 4. Takemw 00pasoM, He CYIECTBYET KOMAHIEI, HaOpaBed B Typ-

Hupe Gosee Tpex ouKoB. 1105T0M, eC/iu B TYPHUPE YIACTBOBANC k& KOMAH],
TO o0lIee UHCI0 OUKOB, HaOPaHHBIX

. BCEMH KOMAHIAMH He J0JAKHO NPEBhI-

g L] 11 00

5 5 W mars 3k. Tlockoybky BCero B Typ-

0 i 7170 mipe ObUIO paspirpaso —-———l-}—

0 B 0! KoB, 10 k(k — 1) < 2- 3k. Tlockoum-

1 LEE BREK Ky, OUeBHAHO, k& > 4, TO peiuenqe
|l 110 |8 |1 aToro Hepapenersa — 4 < k < T

1 1010 |® CoenoBarensio, B TYPHHpPE YYaCT-

BOBANO He Oonee 7 komauma. Tabuga
rypuupa B KOTOPOM Y4ACTBOBAJIO POBHO 7 KOMAW, YILOBJEETBOPS{IOH.I.EI‘O
VCROBHIO 32/1a4M, TPUBEIEHA HUXKE,

10 xaace

1. a) Bocrmonsayemesn xopour u3BecTHOH (hoprynod st maverpa d
OKPYKHOCTH, BIHICAHHOM B PAMOYTOJIBHBI TREYIOMLIMK ¢ KATETAMU &, . b
H THITOTEHY 300 ¢, HMeHHO: d = a+b—c. Tlockomky ¢ = /a2 + b2 u s
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- a+b
MOGHX JIEHCTBRTENBHBIX YHCENl BEPHO HEPABEHCTBO V a? p- \/_2_ ,
T0, CACIOBATENBHO, T4 JHAMETPA ¢ BBIIOJMHEHA OUEHKA!
a+bd 2-— \/_
d<a+b— ,_,.2- (a+b).

Crano 6eiTh, ecit 0003HAUHTE Yepes a!l, dg, dg ¥ dy IEAMETPBI OK-~
PYKROCTEH, BOMCAHHLIX COOTBET
cTeeHHo B Tpeyrodnaukn Crano
OBITE, CCITH 06osHAMTE Hepes dy,
da, d3 U dy IAAMETPE! OKPYKHO-
CTeH, BHHCSHHBIX COOTBEICTBEH-
HO B Tpeyrossruky AOB, BOC,

- COD u DOA, 10 BepHH Hepa-

e | BEHCTBA
—+/9 - '
& <220+ 50), <220+ po),
9 VF 93, -

ds < 2((00 +DO), di<: Q\F(AO +DO).

TTounenno c.;foz.)ima HX, ITOJIY4HM
2— \/_
dy+dy+ds + ds < [(2-40+2- co+2 BO+2.DO) =
_2- f

— (2-AC+2-BD) = (2 - V2)(AC + BD),

9o u ﬁpeﬁoaa.nocra JOKA3aTE.,

&) Pacemorpum tpeyrommausn AOB u BOC. [Tyets, cooTBETCTREH-
HO, 7y H rz — PaJMycChl BIMCAHHBIX B HUX OKpYKHOcTel. Toraa o Teope-~
me IMugparopa (cu. puc.) 0103 = (ry+72) + + (rp—r2)? = 2(rf +1%),

win 010z = /73 4172 < /2(ry + r3). Touso TAK XKe TOIyYaeM, 4T0

0,05 <VZ(rs+73), 0304 <V2(rs+74), 0401 < V2(ra + ).
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ITouneHHO CAOKHB UETHIpE 0~
CHEMHUX HEPABEHCTBA, UPHAEM K
omenxe: 010+ 003 + 0304+
+0401 < V2(dy + dy + ds+
+dy). BocmoansopaBmmch Te-
Ieph HEPABEHCTBOM IT. &), ITOJy-
YHM TPEGYEMYIO OLICHKY:

A
0102 + 0303 + 0304 + 0401 <2(vV2-1)(AC + BD).

2. llepsoe pewenne. OueBrImo, 910 @ # C. Tlycrs wis onpeneTéH-

. HoCTH @ > c. Torza u3 ycsnorus nojyuaem b > d. Hwmeen:

sin(r —a) sinc _ sin(a - ¢)

sin(r —b).  sind  sin(b—d)’
Paccmorpum AABC (LA=n—q, LB=¢, Z0=a—¢)u ADEF.
(LD =n—b, LE=d, /F = b—d). Tocxomry 054 _ Sl B

| sin/D  sinlE
= S%néo, TO COLNTACHO TeopeMe cm;ycoa BC _ = iq— = éﬁ Cuezno—
sin £ F EF DF - DE’

- BareasHo, A ABC monoGen ADEF, oatoMy LA = 4D, LB =

ZE, ymun~a=n—-0b, c=d, r.e.a=b, c=d

sinb- sine .
Bmopoe peienue. TTockosRKy sina = @ sin(a — ¢) =
. n
sin(b — d) gine sin(b—d) -sine .
=——F—, T0 = - =gina-cosc—sinec-cosa =
_ sind sind
sinb - sinc sinb-cosc  sin(b—d)
= ——————co8¢ — ginc- cosa,'re cosa = - .
sind sind - sind
Tlosromy :

sinb -.sinc ?. (sinb-cosc _ sin(b—d) 2
sind sind sind

1 =sin’a +cos’a = (

smB,- c':'os'c_‘s_i_n(bj—_d)‘ sin2(b d)
sind . sind . sin’d

=== (sm c+ cos c) =2
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T. €. nMeeM: sin’d = sin? b — 2 - sinb - cosc sin(b d) + sin?(b — d) u
2ginb - cos ¢ - sin(b — d) = sin® b — 51n2 d + sin (b~ d)
C ppyroit cropousL, ‘
1—cos2b 1—cos2d
_ 2 .2
_cos 2d — cos 2b
a 2
= sin(b — d) - sin(b + d) + sin®(b — d) = 2sin(b — d) - sinb - cos d.
Toaromy mmeen: 2sind - cosc - sin(b — d) = 2sin(b — d) - sinb - cosd u
28in(b—d) -sinb- (cos ¢ — cos d) = 0. Tak xak b,d € (0,7), o sinb # 0
 sin(b — d} % 0. 3nauur, cosc = cosd. Ylm'rbmaﬂ 10,910 ¢, d € {(0,7),
[IONIYYaEM C == d. : '

gin® b — sin? d + sin 2b—d) = + gin?(b — d) =

+sin?(b — d) =

B ging sing
Hanee nepenumem chomnﬂe COOTHOUICHHS B BH):Le — = —— =
gsind sinb

_ sin(c—a)
 gin(d—b)".
3. Orper. a) wer; §) 5, N =4; , B) HET.

Amnajyoruauo IIO.JIleHEM a=bh

a) ByJeM cunTath, uTo 3af1 06Ia LT TENEMATHICCKON CHOCOOHOCTEIO
H KAOXIBIH PA3 3HACT, B KAKHE BEPUIHHBL COOUPAIOTCH CTPEJISITh OXOTHHKH
TIPH 0UEPETHOM SAJITE. Hepe;t KaXKAB 3aJI00M ¥ 3aHIia €CTh BHIOOP H3 ye-
6 7 THIPEX BEPIMHH, B KOTOPHIX OH MOXKET OKA3ATh—
' CH: T4 BEPUIHHA, B KOTOPOH OB CHIHT, B TPH CO-
5 3 ceapme ¢ Helt 1o pedpy. M3 aTax yernipéx Bep-
MUK 3 OXOTHHKA [PH 3A/IIe MOTYT [IOPA3HTH HE
Goee TPEX, TAK IO 32y HaJ0 TOSBKO OKa-
3aTECA B YETREPTOIL o
6) HoxaxeM, yT0 WATE OXOTHHKOB MOTYT
mopasuth 3aiua He 6osee vem 3a 4 samia. G6o-
3HAYMM BEPIMHE! KyCa updpanit ot 1 1o 8, kak

L 4 Ha PHCYHKE. YKAKeM CTDATeruio OXOTHHKOB.

Crawana orm cIpensiorT B BepimHet 1, 2, 3, 4 u 5. Ecsm He MOHANH,. TO,
SHAWHT, 35U CHIUT B O/HOH %3 sepimue 6, 7 wm 8. Cuelysormyui samy
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OXOTHYKY JLAI0T 110 Bepinkmam 2, 3, 4, 5 u 6. [epeGexars B sepmmny | me~
DeJI STHM 34JITOM 3asI HE MOMET, TaK KaK OHA —— HE COCeMHsIA HY ¢ OHoM
w3 gepumd 6, 7wk 8. T1oaTomy 3asitt (eCsm nocse Broporo sauma 0CTajucs
mms) JIOJLKEH ObUT HAXOMMTBCA B Bepmuuax 7 wnx 8. Tperuit 3a/mr oXorHu-
KU JA10T Ti0 Bepimnam 3, 4, 5, 6 u 7. Tlepes TuM 3aATI0M 3851l IOCKOJLKY
HAXOJJNICS B BEpUIMHAX 7 i 8, He MoT nepeGexars B Bepkssl 1 kym 2.
[TosTomy ero MHCTBEHIOE CIIACEHHE — pepumipa 8. Hakouen, mocnen-
Buii ~— verBEPTHIM — 3aJ1T 00 eepukitam 4, 5, 6, 7 u 8.

8) Jokaxem, uro nu npu kakom Ny 4-X OXOTHUKOE HET HOCAEOBA-
TeMBLHOCTH H3 [N 3aJUI10B, TAKOH, HpH KOTOPOH 3asml, B Kakoh O BepuxHe
OH Hie HAXOJMJICS [IEPBOHAYANBHO U KaK Gbl OH HH TEPEMEItAIICS] 10 )};ony-
CTHMBIM Bepm:ﬂﬂam KyOa, naBepusaka Oyaer your.

I 5T0TO HHAYKUHEH 10 N IOKAKEM CIELYIOWee YTeep R IcHIe; AN
KKT0H TI0C/IEN0BATENBHOCTE U3 N 3a/II08 CYIECTRYET HAYAILHOE [10/10-

' eHMe 3afia, Takoe, 9To rocie N ~0ro 3a/ma 3asl, 0CTABAsACE B MHBELK,

MOZKET TIG CBOEMY BHIOOPY HAXOIMTBCS B JMOGOH B3 KAKHX-TO JBYX HE fo- -
PauERHBIX [TPH 9TOM 3JITE BePIIHHAX,

Ecmu N = 1, TO YIREKICHHE OUEBHMHO, HOCKOJ[BKY 38511, MOMET
cueth B J000H M3 4-X HE NOPLKEHHEIX 5THM 3a/TI0M BEPIIHHAX. Tyers
yreepkieHue gokasano gma N = k. Joxaxem erc mis N = k + 1.
Tlo rpeAmos0KenKIo HHAYKUIE ke k.-0oro 3aJma 3asil, 0CTaBasICh Jku-
BBIM, 110 CBOEMY BEIOOPY MOMET HAXOMHTLCA B JEODOH U3 KAKUX-TO IByX He
Hopax<EHEbIX TPH 9TOM 3aqre Bepukmax. Ho sepumn xy6a, cocemimx mo
pedpy x0T O ¢ OfHOH K3 ABYX JANHBIX BEPLRH ¥ OTJAHIHLIX 0T STHX Bep-
IHH, He MEHEE 4-X; 3HAUHT, BCEro BMECTE ¢ JAHHBIMU BEPUIMHAMY Hleem 6
Bepmuu — u B moGyto ua HHX 3aSL1 10 CBOEMY KEJTAHHIO MOMET T0NacTh
nocre k -oro sama. I10 Mexbiuel Mepe 2'¥ M3 5THX BEPUIH He OyjyT’ nopa-
xenn npe (K + 1) - 3aqme —— u sasn MOXET [IePeRTH B JIOGYIO U3 HEX.
CJIE,H,OB&TGJIBHO YTBEPIKACHHE BEPHO U 5] N k41,

TaKmv[ oﬁpasoM HE cyme(:TByeT MOCHEAOBATENBHOCTH NV 3aMioR, Ta-

' panmpyzomeu 4TO 3asIL; HENpeMerHo Gyer your, TTOCKOJIBKY /1A Kascnoit

TaKOH ITOCTEAOBATENLHOCTH MOXHO BCJIEICTBHE JOKA3aHHONO YTBEpK /e~
HHA YKA32Th TAKYIO HAYAIBHYIO BEPUIMHY ¥ TAKHE JOMyCTHMBIE IPEMefe-
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HHIst 320114, KOTOPEIE COXPAHSAT eMy Xu3Hb 1pH Beex N 3aymax.

4. O'rse'r 31.

Joxawem, 4to n 2= 31. Eonw a1 ofpo u3 wicen a,b, ..., h He pas-
HoI,TOHM%M2n-ab+cd+ef+gh;4%-b-c-d-_e-f-g¢h p-3

> 4V2.3-4-56-7-8-9 = 4V27.35.5.7.= 4.4. 3@ >
>4.4.3.2=96, orkyza n > 48. '

Tlycre Temreph om0 u3 wrcen paso 1, ckaxem, h = 1. Torma 2n =
ab+ ed + ef + g. OuesuM BEpaKenye a,iv +ed+ef+g cm{sy Ecan sto
BLIDAXKEAHE TPHAIFMACT HAUMEHBIICE 3HAYEHHE, TO HAKCOJBUHM U3 BCEX
yucen a, b, ..., g ABJISIETCH WACAO g. JIEHCTBHTENBHO, AOTYCTAM MPO-
TUBHOE, HAKGOJBIIHM K3 STUX WHCeJl ABMAETCH JAPYTOE YHCHO, CKAKEM, d.
Torna ab+ g > gb +a u, suauur, ob +cd +ef +g > bg+ cd + ef +a.
[Tosromy cuuraem, uto g — wauGonbiuee, Torsa umeeM 2n = ab + cd+

tef+g> g+3iab-cd-ef > g+3V2-3-4-5-6:7=g+3Y5040 >
> g+ 3- Y491 = g+ 581, T e 2n > g+ 5l Tlockoaeky g = 8; 10
2n > 60, otkyna n > 30. Ec.m g =9, 10 2n > 61, a3uauur, n > 31

- Ipemmonoxmm, 410 1 = 30. Torma.g = 8, ¥ MHOMXECTBO HHCEH a,
b,...,h cosmagaer ¢ MHoxecTBoM 1,2,...,8. OIHAKo H3 9THX uHCes
POBHO OHO KpatHo & — 310 wmeno 5. ITycrs, manpumep, o == 5. Torma
pasencIso 30 = ab+ cd HEBOAMOIKHO, TAK KK cd He KParHO 5, TOLIA KaK
30 — ab — xparno. Iloatomy n > 31. Ocranocs 3aMETHTH, ¥I0 3HAYEHHE
n = 31 pocryraercs, TaK KaK 31 = 1 -7+ 4.6 =2-8-4 3.5,

5. Ha HpOI[DJDKEHHH cropornt AD 3a Touxy D ormerum Touky M
TaK, yrobel, DM = CD. Oﬁoaﬂaqum z=AD, y = CD, z = AB
Tak xax qermpexyromﬂm«: ABCD snucan B oxpyxmocm 1O L ADCY
+Z£ ABC = 180°. Tlosromy LC‘DM = 180° — ZADC = LABO
Kpowe roro, AB : BC = DM : DC. I'IoaTomy TpeyrospEuka C DM
H ABC 110 I0CHEI {110 § ymyunpanopuﬁonanbﬂocm cmpon ero co;:epx(a-

Iimx) a Koodumment moxo6us pasen k= = 2 CJIG:}IOB&‘I‘GJILHO
z

AB
CM = k- AC = kd. 3amerum tase, a0 Sa ooy = k2 - Sa4mc-
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Paccmo’rppm NACM :

Y- : - Yy
Y w=2.8 —k-S .
SACDM‘ P SAAQM - .AACM AACM

'C apyrofi CTOpOHBL, U3 TTOMOGU TPEYTOJh- : b
HukoB ABC w M DC ciegyer paBeHCTBO yI-
Jnos £ DCM = ZBCD. Torna

LACM = ZACD + £DOM =

=ZLACD+ £BCA=/BCD.

TMocronexy wuerwipéxyronpnug - ABCD —
BOMCAHHE, TO '

/BOD = 180° — ZBAD = 180*’ —a

CireioBaTeBHo,
Log 1.
SA_AQG =% Sapom =15 k- Snacm =
=% % AC-CM-sin LACM = %;-;— d-k-d-5in(180° — ) = édzsina_.

6. Hoxaxem BraYase, 4T0 LSt Joboro n € N © Bcex panuoHa/bHLIX
1 BREIIOJHERD HepaBeHCTBO

(@)= (=D < (nw).lf(_'.)ﬂ-(ﬁ%) o

I{OKaBaTBJlBCTBO HepaBeHcTBa (%) npoBexém vuayKimed no n € N Hpﬁ
n = 1 HepaBeHCTBO (%) BEPHO, HOCKOMLKY UPEBPAINACTCS B PABEHCTRO,
Tlycs oo Bepao npu n = &. I[DKa}KeM eronpu n =k + 1. Ilo ycnosuio
HepaBEHLTBO

e +f(y) —e< f(w +) < @)+ fly)+e (%)
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BBIIIOJHEHO NPH BCEX PAlMONANTLHLX « H 3, Goanmux 1. TTostomy, same-
HUB B HEM Yy Ha Az, TOJYIHM BEPHOE HEDABEHCTBO

F(@) + flka) — & < f((k + Da) < f(z) + fkx) +e.

Bocﬂonmonanmucs Temepe A oueHkd f(kz) HepaencTBOM (%) TpH
= k (BepHOM HO NPEITIONOMKEHHIO umxymmu) YTOMTY Y HM Hepaseuc'mo
(*) ppu n =k + 1. Hepasenctso {x) noxasano.’
Tlonarast B (%) z == 1, HMeeM HEPABEHCTRO

(1) = (n=1e < fn) <nf () + (- De. (%)

HMogarasixes (¥) z = n (rme m,n € N u m —moboe 2 n ), 00JyIHM
HepapeHcTBo nf (—n—) ~(n—1e < f{m) < (-) + (n — 1)5, HUTH,
papsoceso,  f(m) — (n— e < nf ( ) f(m) + (n l)s

STOTO HEPABEHCTRA M HEPABEHCTBA (%) BBITEKAET, 4TO
mf(l) ~ (n+m—2e < nf (;;) < mf(l) + (n+m— 2)e.

 Paspenus BCe MACTH OCAEHETO HEpaBeHCTBA Ha M U 0003HAYHB % =

TTOJTYUHM
' f(“") f(l)’ (1+ ) =<2,

1. € B KQ4eCTBE DAIMOHANBHOI0 ¢ U3 yc.nomm MoNer Obith 83310 f(1).

H

3|3

7. Tlo onpenesesrio MPAMOYrOALHEK COIO3CH TPEYIOJBLHMKY, ECIH U
TOJBKO CITH AIMHEL €70 CTOPOH & H Y YHOBAETBOPSIOT CHCTEME

fetu=n
'{:(v:-'y:S, » )

" OAe p H 8 — COOTBETCTBEHHO HOJYIEPHMETD H IVIONIa kb HEKOTOPOTO Tpe-
YroJbHEKA. DTa CHCTEMA HMEET ACHCTBHTELHEE PEIISHHS, ECIE B TOMbKO
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ecnn p2 46‘ H 9TH PelieHus! IONIOMETEMBHEL, nocxomaxy FOJTOMKHT )b -
HBL P H ,S' W3 cucremsr (%) monyuaem:

?_i_ (z+9)? #*+yi+2zy =z vy

A A
S Ty . xy Yy + x +
HIIH, €CJH OBO3HATHTE E;S = ¢, TO, PABHOCHJILHO,
p* |
-t2——(§,—— )t+1:0. {#x)

- Jlerxo npoBeprIs, UTO ypaBHEHHE (%) UMEeT EHCTBHTE/HIbIE PEiIeHHS

TIPE TOM K€ YCJOBHM, 19T0 M CHCTeMa (), T. €. npu p? > 45. Crano Guimh,
pemas ypapHesue (4+), DOJyYaeMm, 4To IpPSMOYTONLHIK ABASETCA COI03-
HEIM HEKOTOPOMY TPEYIOJBLHUKY TOLA ¥ TOJLKO TOTAA, KOTAA HE MEHLINES
¢3 OTHOUICHHH €0 CTOPOH PABHO | :

(*ff)

AE p U S — coomeTcmeHuo no.nynepmvre'rp H IWOLIALE HEKOTOPOTO Tpe~
yromprEEKA M p? > 45 (mme MB yﬁemrM('sI YTO 5T0 HEPABEHCTRO BCEraa
CIpaBeYIMBO ). : :
CrienoBaTes RO, WISt TOIO q’roﬁm HalTH, KAKMM JTOJKHO 65115 oTHO-
HIeHe CTOPOE COI03THOr0 npnmoyro.nm;m{a , HYAGHO HAATH MHOKECTBO 3Ha~

YEHHH, HpPIHPﬂV[ﬁEMB[L OTHOINEHHEM %«, KOrHa riapa (p, S) npoﬁerae'r o
BCEM Tpeyro.nbﬂnﬁam Jus atoro Ha:meM BHAYAIE HAMMEHBIICE BOMOXK~

HOE 3nal:enne OTHOICHHST % o

TTo dopmyne Tepona S = +/plp — d) {p—b)p = .‘c:)‘,' e @, b, ¢ —

-CTOPOHBL TPeyrombuuka. Tak kax p = (p —.a).+ (p —b) + (p — c), 10

COLMIACHO HEPABEHCTRY MEXAY cpe,r_{HHM apmpmemqecm H CPEIHIM reo-
Mmpmqecxmw JUTST TPEX YHCEN HMEEM:

p_-0+p-H+@-9 ' —
2 = >V@ o= bE—0 =
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1

_sjple—a)p—blp—c) _ 3/5
p p

2 .
P
S
CTHTAETCH B PABHOCTOPOHHETO TPEYTOMBHIKA.

W, PABHOCUIBHO, > 3v/3. DT0 HEPABEHCTRO TOUHOR; PABEHCTBO Ho~

- oraxem Tereph (HOPMaLHO TOT FEOMETPHYECKH OUEBHAHBI cbamr
2

UTO MHOMECTBO 3HAUEHWH OTHONICHHS %— COCTABJISIET  FOJyMHTEp~
B z p Ban [34/3; +00). JlelcTBHTENBHO, - TIYCTE

N s o mtatin esomamn - "
A ABC -— paBHOCTOPORHHE TPEYTONBHHK
ALK ‘ co croponoit 1, a mpsmaa [ [ AT (em
puc.). Eciu rouka D gexwr Ha I, TO

wromase A ADC  pasua % TTyers

7 “— mmma otpeska BD. Tlo Teopeme
1]
4 ¢ KOCHHYCOB, TIPHMCHERHOH K TPEyTONbHEKAM

ABD u BC’D HoaryqaeM q’ro cr)o'rBeTc'rBeHHo AD = \/ 22 +z+] H
2
= V2% — z 4 1. 3uauur, oTHOUICHHE %— DS TpeyI‘OJIbHHKa ADC

(\/z2+z+1+\ﬁe:2——z+l+1)
V3

Henpepmaﬁaﬂ q)ym{mm nepemeuﬂom z > 0, CTpeMsas K too
N

paBHO . Tak KaK 5Ta (pyHKmm —

HDH Z —+ -+00, TO 0HA, A 3HaUHT, U OTIIOIIIQHHE‘. NPHHUMAET BCB 3Ha-

S ?
HEHUST 13 r;onyp;:flrepaaﬂa »[3\/_ ; +oo)7

Taxwm oﬁpasoM o60sHaumB B (%) 5 S qepes A no.nyqacm YFO-TIpsi-
MOYTONBHHK SBJSICTCH COIOSHBIM TORHA H TONIBKO TOTNA, KoTAa He MEHb-
3f
1iee U3 OTHOIIEHHH €r6 CTOPOH PaBHo A —~ 1 + v/ /\(A 1), rae A

Tockosibry (pym(mm Ct=A—1 + AMAr—-1) Hepememlon
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L VE , ‘
A2 —\—2/—— BO3DACTALT, T0, CIIEAOBATEINBHO, IPSMOYTOJLHHK SBIALICS CO-

IOSHBIIU[ TOra | TONBKO TOTAA, KOI"JI@. HE M@Hb{ﬂce U3 OTROIICHHE CI"O CTOPOH

Gonbore Wi passe A — 14 \/ ~1), vre A= ‘/3, uTo 1 TpeboBa-
JIOCh IOKA3ath,

OTmeTHM, 9T0, KaK CJEYeT U3 JOKASAHHOTO, A1 JIKOG0r0 TPEYT ONbHE-
Ka CYWICCTBYCT IPYHECTBEHHEE ¢My NPSMOYTOJIEHHK. '

8. Oreer: 8 Marues. ,

O06osuauum manpuukos: A4, B, ¢, Du B, —unyctb a, b, ¢, d u
e — UX PeRTHHIY COOTRETCIBEHHO. Ecnu napa, ckaxem, (4, B) npourpa-
na mape, nanpuvep, (C, D) (uad, 410 T0 3Ke, VIS CyMM PEHTUHIOR R MTApax
BREITONEEHO HEPABEHCTRO @ -+ b < c+d ), 'rQ 970 GyZIeM SAMHCHBATH TaK:
(4,B) < (C.D).. A :

PaCCMOTpI{M KaKOH-JH60 TYPHHP, y,uomefmopﬁmumu YCHOBHIO 38712~
9H, H OIPEAENHM UAphl P1, P2, ..., P CAexyioimmM obpasom. [lapa py
—- Hapa, BBIIPABIUAN EPBLUT MATY TYPHUDA H; BOSMOKHO, €TEE KAKHE-TO
MATYH, 1apa Pg - TA 11apa, KOTOPas BHIUIPAJA Y TIAPEL P M, BOIMOXHO,
emé y KaKUX~TO TAp, TApa p3 — Ta Hapa, KOTOPas BRHIPAJA Y Taphi po H,
BO3MOMKHO, €E Y KAKHX~TO IIap, & T. 1. JO MapHl Pr, Y KOTOPOH Y3KE HUKTO
B TYPHEPE e BeMrpas. Minbivi cioBaMi,

PL <Pz < = Py S ()

H 9TO BCE ITAPHl, BEIMTPABLEIC B TYPEHPE X074 OB 0iue Mard, SICHO, MT0 [a-

PEI D1, ..., Pg TIOHAPHO DASMHHUHEL, TOCKOJIBKY B OPOTHBHOM CJIy1ae CyM-
Ma PEHTHHIOB HEKOTOPOH Maps! Gbwia Gbl MeHbine celst camoit, [ast nasms-
HEHINEro 3aMETHM, 4T0 JiH00as mapa MOIA CBINPaTh B TypHUpe He fojee
TPEX Hrp, TAK KaK M1 KAXKIOH [TAPSLL HMEETCS TOJBKO TPH TAPEL, € KOTODHL-
M OHA MOMKET HIPaTh, & TI0 YCIOBHIO, O/HH U TE K€ TIaphl Be MOTYT HIpaTh
MBaMaTdd. . ' L
,ILOKa}xeM 4TO. k 4 Bes Hapymenm oﬁnmocm l'[yCTI) rrapa p1 =
= (B,C), u nycte oHa (6e3 napymrenHs oOIMHOCTH) BLEIPATA Y MADEE
(A,D) n npourpana (omsith xxe 0e3 HAPYIIeHus. OGUHOCTH ) Ape. ps =
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= (4,B). Suawr, o +d < b+ ¢ < ¢+ e. Tax xax napa p; = (4, E)
yxe urpana ¢ napoit p; = (B, ), 10 napofl ps MOXKeET ObiTh TONLKO JHEO
mapa (B, D), m6o uapa (C, D). Tlockosnbxy Oykest B u C noxa papto-
npaBHe, §ea Hapymensst 0GIuHOCTH curraem, yro py = (C, D). Tlostomy
K BHIIECAHHLIM BHIIIE HEPABEHCTBAM JVIS CYMM PETHRIOB B I1ApaX NPHUCO-
CIHBUTCS HOBOE HEPABEHCTBO

at+d<bic<at+e<c+d. ()

VI3 aTHX HEPABEHCTB BHITEKAeT, 410 6 < ¢ K b < d < e. Tak Kax mapa
p3 = (C,D) urpana c mapoit py = (A, E), 1o mapoit pg MOKeT GhITh
TOMbKO JuG0 napa (A4, B), mubo mapa (B, E). Ho ps me moxer GuTh
mapoii (A, B), DOCKOILKY B CHITY IOIYICHHEX HEPABEHCTR st PEUTHHTOB
HMeeM: a < ¢ M b<d, —3HawT, a + b < ¢+d, T. e mapa pg CHIbHE:
mapet (4, B). Tlosronmy o;mos.ﬂaquo Py = (B E), aKnepaBeHcmaM ()
J00aBUTCS HOBOE HEPABEHCTBO | :

a+d<b+c<a+e<c+d<b+q
H HEPABEHCTBA DTS PeHTUHIOR PUMYT BH, -
(1'<_C H, a<b<d<€ E (**gg)

Tloxaxem, 4T0 Haphl Ps GLITH He MO<eT. B caMon jeste, Tax Kax Iapa
ps = (B, E) wrpana ¢ ﬁapgfr p3 = (C,D), T0 BOMOMHB TOMLKO JBA
BapuanTa: m60 ps = (A, D), m6o ps = (4,C). Hoscuny (%) o <b,
ad<eHc< e, n0aTOMy a-«{-’d"«( b+euat+e<b+e 1€ HH oMHA
¥13 BOZMOKHEIX r[ap MaTyy napm j 2 Bbrm pm b HE MOIVIa; Cnenonm eJIBHO
k<4 S : :

Saverum Te'nepls 4To Jr06as apa, OTIHUHast 0T Py Mbmanbmrpém He
Gosee JBYX MaTHefi; TaK KaK U3 TPEX BOSMOKHBIX O/IHH OHA nposrpasa. Ma-
paxe pj 'BBIMTDAJIA BCE TPY BOBMOMHLIX MaTda. TAK KaK Yicito MaTuest —
9T0 HHCJIO BOIMIPBILEH Tap 1, ..., Pk, TO, CICIOBATENBHO, eCl &k < 3,
MaTHed Gp0 chirpano He Sosee 2-(k—1)+3' = 2k+1 < 7. Ecomixe k =
= 4, TO MOYKHO YTREPHK/ATh HECKOILKO Godbilie; [apa py = (B,C) Bbmr-
pasia ToJmKO OIUH MaTY — -y mapet (A, D). Hefcrsurenso, eciy Obl OHa
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BBIUIPAJIA ¥ ¥ APYroit BosMoxmoi mapst (D, E), 1. e. (D,E) < (B,0),

- 10, rak Kak (B, 0) < (4, E), umemu 661 d + e < a+e¢, wm d < g, uro

uporuBopednt (% ). Clenosaresbro, ecau k = 4, MaTyell ObLI0 CHITPAHO
meGomee 1 +2-(k—2)+3=2k=2-4=8.

Ocraéres NPHBECTH OPHMED TAKHX DEHTHHIOB MAJLUMKOB, PH KOTO~
PHIX BO3MOKEH TYPHUD K3 8§ MaTHel, VIOBIETBOPSIOLEN YCJIOBKIO 3a/1a4H.

Tosiowam: ¢ =1, b=3, e =4, d =4,5, e =7, a Typuup 3a5a/M
" TaK {HIKE HOPSAKOBBI HOMED — 3TO NMOPSIKOBLIA HOMED MATU2 TYpPHEH-

pa, a uucsa B PHryprbxX CKOOKaX — CYyMMBI PEHTHHT'OB B HTPAIOLIMX ITaPax
COOTBETCTREHHO ):

1. (4,D) < (B,C) {5, 5<7}, 5 (4, B)-<(GD){4<8 5%
2.(B,C) < (A4,E){T<8) 6.(C,D)<(B,E){8,5 <10}
3.(B,D) < (4,E){7,5 <8}; 7.(4,D) < (B,E) {55 < 10};
4. (A, E) < (C,D) {8 < 8,5} (

11 ko ace

1. Otser: et -

Jlomyctum, yro Takas tabnaua cymecreyer. Ilycre B crpoke S; (sepx-
wek) k BEKTOPOB HANPABIEHE! BHU3 (BEKTODOB, HAPABJIECHHBIX BBEPX, TAM
HeT TaK KAK 110 YCJAOBHIO HEBO3MOMXKHO OKHAYTh Tadmuiy). Torma s CTpOKe

- k BeXTOpOB HAIPABJIEHL! BBEPX (CKOIBKO Pas B HPOUECCE MBI EHLis]
nepexo;mm u3z 51 B Sy, CTONBRO XKe pas u 06paTHo). Torxa B cTpoke Sy
k RexTOpoB Hanpas/eUsl B3 (TAK KAK 10 YCIORHIO CYMMA BCEX BEKTOPOR
2-#1 CTpOKY napaienbaa crpoxe). TIpoaomkast sTH pacCykAeHHs - Talb-
1€, AKAI0YAEM, 9T0 B CTPOKAX Sa4. .., Sp—1 MO Kk BEKTOPOB HAUPABJICHET
BHE3, 1110 k —BBepx. Kpome Toro; B mepeoii crpoke & BEKTOPOB HANpas-
JICHBI BHE3, a B n—1 ~# k BEKTOPOB HAIPABJIEHE] BBEPX, Beero BepTHKa b=
HEIX BEKTOPOB B Tabnwmie nonyuaercs 2k(n—2)+k+k& = 2k(n—1). Aua-
JIOTHYHO, FOPH3OHTAJLHBEX BEKTOPOR B Taldiuue 2/(n — 1), rae | — kosm-
YCCTBO BEKTOPOB B CaMOM JIEBOM CTOJIOIE, HANPaBIEHHLIX BOpaBo. Obiee
YUCNO BEKTOPOB B Tamuile mosynaercst 2(n — 1){k +1). Omuako, Tax kak

8.(A,0) < (B, E) {5 < 10}, ————--
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qucaa B 7 — 1 B3auMHO DPOCTHL # 2 — 1 > 1, T0 9T0 PABEHCTBO BbI-
MOJMHATHCH HE MOMET, [TOCKOIBKY, B3AB OG0 MPOCTOH NEMHTENb YMCHa
7~ 1, TOXYYMM, 4TO JICRAA YACTH DABCHCTEA JCIMTCA Ha HEero, a [pasasi —
HE ZeNUTCS, ~— GPOTHBODEUHE.

2. a) Cpaptngas CTEIEHH MHOFOHIEHOB B SaIHCH
(a:-i— 1P(z~3)=a"+ al:n” by agm“ SR + a1w~|- ag,

BUIHM, 410 72 == p-l—q Hmeem

@+ 1)P(a ~8)0 = (@7 4 pa= + HL71) o= s g 2

- B
+g‘(g—2—)"’9$q—2+...)=$n+(p_3q)$n-1+(p(p2 1)+

3pg}.’£‘n_2 +..

-1
Taksm ofbpasom, a1 = p — 3¢, ag = p(p ). + QQ(Q Y — 3pg. llo

VCIOBHIO 01 = g, TaK 4o 2(p — 3¢) = p{p — 1) + 9¢(q — 1) — 6pg,
2(p—3g) = (p*+9¢° — 6pg) —p — 9q, orxyzA (p—39)® = 3(p+¢) = 3n.
CuiefioBatesmbHo, 3n — KBaPAT HATYPAIHHOTO YHCIA.

&) O6parso, st TOI‘O wro0Bl @1 = @5, NOCTATOURO BBUTOJIHEHUS] pa~
sesctBa (p—39)? = 3(p+¢), wm p? — (6g+3)p+9¢% — 3¢.= 0. Takmm
06pa30M, 0CTATOYHO, 4rofkL 570 yDaBHeHHe AMeNo GeCKOHEYHO MHOTO pe-
INEHET B HATYPaTbHLIX Ygcaax p U q. Jlokamem, uro 5710 TaK. JJHCKpUMI-
HART HTOr0 yparHewus papen D = 48¢-+9. TTosTomMy ccim HeTETHOE YHCIIO
48q + 9. Oy er TOJHBIM KBAJPATOM, TO 3HAYEHHE p; KOTOPOE HAXOMHTCS [0
thopmyie p = ﬂ[— 6ynefr HATYpaJBERN. Jl0CTATOYHO, HANPUMED,
IONOXUTE 48g + 9 = Q(Sk +1)2, rae k — MpOUsBOMBHOE HaTypaJmHoe
OTRyHA q = 12k% 43k, utorna p = 36k 4 21k + 3. ‘

3. Heo6x00uMocmb Tlyete A AyBCy — H306pa}KeHHe 0 MeTo-
Ay HAPAMIEIBHOTO poekTUpoRanus A-ABC (6e3 ﬂapymeﬂﬁﬂ O0IHOCTH
cunraeM, yro Touxkd Ay, By u Oy — wsobpaxenus Touex A, B u C

+QQ(q2— 1)
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cootBercreenHo). Ecm muockoctn ABC u A1B;C; napanienbHer, 1o

A A4 B;Cy = A ABC. B uacruocty, nanpuvep, AB = A;B1, nosromy

B 9TOM CJIydae He0OXOMHMOCTE YCTAHOBJIEHE.

Tlyers wiockoctan ABC n A3 BiCh vHe mapasmnensus 4 £ — npsavas
ux nepeceyenns. [Ipoeném wepes Touku A, B w ¢ npambie, COOTBET~
creenno, £a, {p ¥ Lo, mapannensrbie mpaMof £, Xora Get 0JHA B3 IPO-
BEACHHBIY TPAMBLX IEPECEUET CTOPOHY TPEYrONbHIKA, IIPOTHBOMENALITYIO
TO¥ BEPIIHHE, Tepes KOTOPYIO MPoBejeHa. hes Hapyienrs oGIROCTH Cur-
TaeM, 9Te 3T0 npamas £4, ¥ MycTh OHA nepecekaer cropody BC B Tou-
ke 17 (Boamoumo, D = B wm D = C, eciu npsvas £ IapaebHa
BC). Tax gax £ — upsimas nepeceuenust miaockocrelt ABC u A1 810,
10 £ || mL ABC u £ || wr. A1 B1Cy. 3uaunt, nzofpamenne npsaMoi £y
— mpaMai, Kotopyio oosHaunm £4, — mapasuesbua upamoi £4 (Tax
Kak £, || . ApByCy, 10 oHa e He MepeceKaeT, 4 3HAYHT, HE NEPeceKaeT
H JEKAILYIO B 9TOH INIOCKOCTH UPAMYIO £4,, € KOTOPOH, I0CKOJBKY SIBJS—
ercsi €8 OPHIHHAIOM, HAXOIUTCH B ool muockoctw ). Tostomy, ecom D
~— H3o0paxenne ToKH D, 10 AD = A1 Dy. Ecom D =B wm D = C,
0 BCE 10kasano. Ecym ke D' — BHyrpennss Touka orpeska BC, o no-

CKOJbKY AP ANIIHLHOE IIPOCKTHPOBAHHE COXDAHSIET OTHOIIEHHS OTPE3KOB,
BD. B4
HMEEM, —— = ———. HeolSxX0IMoCTh N0KasaHa.

Hocmamounocme. Iycts AD u Ay D) — Te paBHnte 0TPE3KH, 0 KO-
TOPBLX TOBOPHTCS B YCJOBYY 33/1a4H, B Tpeyrombinkax ABC u Ay B0y
COOTBETCTBERKO. PaCIONOMKIM STH TPEYTOMLHUKH B IPOCTPAHCTBE TAK, HT0-
ObiTOYKA A coBmaja ¢ Toukoit Ay, aTouka D — croukoit Dy, HO 9TO0H
wockocTH ABC u A; B, Cy ObliH pasiiHbL -

- Ecom D — sepumna A ABC (Ge3 napymerust O6UHOCTH, MyCTh D =
C'), T0 HPM NPOEKTHPOBAHUH, HAPAIICIBHOM IPaMoli BB}, TPEYrOMbHAK
A1 B1Cy ~—u306pa}xeﬁn'e Tpeyrosismika ABC (cm. pHc. 1).

Ecom e D — BHyrpennss Touxa orpeska BC, T0, IOCKOILKY CO-
B.Dy

CD~ CiD;
ueL TloaTomy BBl | CCy u, 2naumr, an npoexmposa}mn HapaJIeb-

F/IACHO YCAOBHIQ , Tpeyroasiuke DBB; u DOC, nogot-
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HOM NpsMol B By, TPEyrobHuK A1B16'1 — nsoﬁpa;xenue 'rpyronmrm(a
ABC (cwm. puc. 2). :

4, OTB&'T' L
2 .
,[(oxa;lcem cnepBa uT0 JJTSE JIOORIX, IHOJIOMHTEIIBHEIX WICEN T, Y , z "

¢ COpaBeTMBO HEPABEHCTBO !

. 2 (m+z)2
PR )

JeficTBUTENBHO, 'Hepagencmo (*) paBHOCHJIBRO HEMOUKE HEPABEHCTB

(et + = y) (W +1) > (5 + 2z + )yt |
22+ 2yt > ‘2myzt, (wt-y2)2 >0,
UTO BEPHO. - | " -
HPKMQHHH Hepaﬂecmo' (*) m paskvmCRaM a; B a; + b , HOJyHHM
& 4 + aZ
a1 +b1  ap+by T an+by

- fatagt..an)* 12
T ortart..anrb by b, 141

b § =
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B

- C /Ipyrolt CTOPOHE, IPH @1 == G2 == .. = an =by =Dy = ... = by =
SHAMEHIE JAHHOrO BLPAMKERUA TeHCTBHTENBHO PABHO ;li .
5. Oreer: min (k,n—k).

TIycTh Kamast MON0CKa HMEET IJTHHY gn+r , TAe 7 -~ OCTATOK IIPH Je-
JeHHH ¢ Ha 7, 0 < 7 < 7. MBI MOXKEM OTPE3ATE OT JIEBOTO KPast KaAGIOH
HOJIOCKH KyCOK agnitiel (g — 1) — o7 9roro pasuocts Mexy [letuHon u
Demmol cyMMaMy He K3MEHHTCH, TAK KaK 00e OHM YMEHBUIATCS Ha YHCII0
k(g — 1) . Jluma ocTaBIumxcs KyCKOB ONOCOK 7 + 7. O603HAYHM CyMMbL
YHCeI HA OCTABIMXCS Kyckax uepes 81 u. Sy cooTReTcTBeimo. I1yerh zy
M %y — CYMMBLE YACES B KASTKAX TOAOCOK ¢ HOMepami 7+ 1, v+ 2,

n (¥x BCErO 1 —7 ), cuBTas oT aenoro Kpas. (Bee smH wnesa npunaiexar
K&K Kpai#iM JICBBIM 73 KJIETKaM, TaK M KpaflHuM npaseiv 1 KJerkam. ) To-
ma S =n4n—r=2n—x1 H S =n+n-22 = 2n— 2.
Tlosromy 57 — 83 = w3 — 21. Tak Xak B NEPBHIX 1 KJACTKAX CTOMT k
e/IMHHIL, & B NEPBHIX 7 KIETKAX —— He OGoJee r eUUHHL, 70 x> k — 1,
Kpowme Toro, z1 < n — 7, TaK KaK COOTBETCTBYIOUIHX KNETOK 0 — 7 . HTax,
k—r <z <n~r, 0100 TaKKE k ~ r < 29 < n —r Tlostomy
S —Sy=x9—21&n —rm( ~r)y=n—k. A

Hanee, sicao, S — Sy € k, Tax Kag B YIEPBHIX 7 KIETKAX KYCKOB

CyMMBI PABHBLIT0 K, 4 B MOCHESIHHX 7 KIETKAX OTJHUATCH He 6o.nee 9eM
Ha k. Vrax, S1 — Sy < min (k,n — k).

‘|1|1L le IIIOI |0|1|1L Tlill 1]

Il [l T e Tl

v

n—k  2k-n n—k - n—k 2% n

e

Pne. 1
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C Apyro# cTopousl, IPHMepH! HA KAPTHHKE IIOKASHBAIOT, YTO 3T4 Pas-~
HOCTB MOKET TIPHHEMAThL yKasauuoe suauenne. [lepsas KapTuHKa COOT-
serersyer caydaio min {(k,n—k) = = — k, a Bropas — CJIy4aio
min (k,n~k) =k

e

[alel= Tolo EONENNONERNDERD
Puc.2

6. a) Jlna moGOTo HATYPANBHOTO YHCJA M CYNIECTBYET MHOrO IPei-
CTABJEHYH B BHJE CPEIHEro apu(pMeTHYeCKoro (He 0053aTe/HLHO PasIH-
ublx) cremedell xeoikd. Haupmmep, ecomm 20 u 28 — uno6eie crenenu
MBoiky, it Kotopex 27 < . < 2L, To mucsno m ects cpepmee apud-
meTHyeckoe 20 — 2™ wucey, m — 2® u3 KoTopux pasust 28 u 2 — m ua

U ! .

T on 2 (m—-2")+2"(2 -m)) =
1 _ - :

5 (2lm — 287 4 2, — 27m) = m. Takum 0GpasoM, uMCIo

KOTOpbIX paBabt 2%, Jeficreurennsuo,

m CBOE.
.6) 3ameTuM, ITO eCAH HATYPaSbHOE YHEIO M YYXKOE, TO ¥ BCAKOE Ha-
TypaNbHOE YHCIIO BHIA m2F — yywoe. [lpemnonoxum, uro, HAMPOTHE,
b ok 2k
m3 —_—— e TR, IS onpeue.nemmcm, ki < ... < ky. To-

12
2FL(1 4 22 4 4 2k)

I MOXHO 3armcats m2F = (l; = ks — k1),

- - ! L - n I3 °
npuuéMm ki = k, Tak Kax B cKOOKax cTouT Heuérnoe wieno. Toraa m =
2R 4ok 4 4 9k . .
= a— s TO BCTh M ABJISETCS CPEMHUM Apume-
TEmeckam gpcen 2517k oka—k o~k ponpexu ToMy, uto m Uymoe.

Taxum oOpasoM, J1st 10KasarenbcTBa GECKOHCUHOCTH KOMMUECTBA TYMEX
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YMCell JOCTATOMHO HAMTH XOTs OBl OHO MyKOe HHCJO. TamM HHLCIIOM S1B-
JisieTcst, sanpumep, macio 13. fokamxem ato,

Crepsa samerny, 410 Ji060e HaTypa.rrranoe SHCHO MOKHO o,unom{atmo
3aIHCATH B BHJIE CYMMBI PASIHUHBIX CTerenel mBotiku. Eciu 970 He Tak, T0
PaCCMOTPUM HAHMEHbILIEE UHCIIO, CKAKEM, @, KOTOPOE MOIKHO 10 KpaitHeil
MEpE IBYMs PASHBIMY CHOCOGAMM PEICTABHTL B BHIS CYMMBI PASJIHGHBLX
creresed wicaa 2. H_VCTB .

a»—2’ﬂ+ +2’“n~251 + +2”m

e KAK YHCIa k?,, TAK 1 qHena I; 3afwepoaarm B Ops/IKe Boapacram{ﬁ
3amerum, ut0 ky # by, HHaue wdeno o — 257 Tome napano OBt KOHTp-
TPUMEP, BOTPEKH MUNKUMAIBHOCTH ¢. [lyCTb, Hatpumep, ky < Ly, Torza
a=2M 4 4% 1G24 p 2=t Lo ] <2 Ca
— IPOTHBOPEUHE.

BepHeMCﬂ K yucary 13. Ec.nu 651 13 Gouto cpenmm apqumerﬁqecr«:m n
DASTUYHEIX CTEEHEH YHCHA 2, TO B PASIOKeHMH Ticaa 13n o CTemensM
JBOMKY UKMCJIO CIATAEMBIX PABHANOCH OBt n. Ozmako 1ia n = 1,2,...,6
umeeM 13-1 = 14448, 13-2 = 26 = 248416, 133 =39 = 1+2+4+32
13-4 =4+16+32, 13-5=65=1+64, 13.6=39-2 =2+4+8464.
C apyroit cropossl, iper n > 7 uveem 13n < 2% — 1. TlostoMy 13n <
<1+424...4+ 2" Snauur, 0pu n > 7 YHCIO CAArGEMBIX B IPEICTAB-
JCHHE YHCIA 7 TOKE He MOXKET paBHAThCA 1. CTano GbiTh, ymeno 13, a
BlvtecTe © HIIM H BCe yucsa Buaa 13 - 2% — uyxue.

7. IiowameM, o (byummﬁ f(m) ( {:r}) e | ] m{..}
— COOTBETCTBEHHO neJrasi u ,upoﬁnaﬁ YACTH YHCIA, YAOBJETBOPAET YCA0-
“BHIO 38JA4H.

Bospménm Jo6EIe T W Y. ITo ODPEAIENEHRAIO NEOH H XPOGHOH HacTell
mveem: & = [z] +{z} wy =[y] + {y}. Hs OIpE/ieNenks APOCHOM yacTh
BBITEKACT, 4TO BOSMOMKHE! TOJLKO J(BA CITydas:

mato 1) 0 < {z} + {y} < 1, ma6o 2) 1 < {z} + {y} < 2.

‘Pacemotprm caryuati 1). Mmees: = + y = [2] + {} + [y] + {y} =

= ([a] + ) + ({=} + {o}). Taxxax 0 < {o} + {y} < 1, 10 [o] + 1]
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SIBJTSIETCS HAWGOJIHIIM LIEJBIM GUCIIOM, He TIPEBOCXOAAIFM &+, TO €CTh
IEVIOH 4aCTBIC 5ToT0 MHesa. ITosronMy B sT0M caysae [z +5] = [#] + [y] n,
cootBercTBeHHO, {5 + y} = {&} + {y}. 3nauur, B orOM CIyHae

Fet+y)=F (=)~ 1 () ='%; (la]+ly]~{o}~ (g}~ Iol+{z}— [y]+{'y})= 0.

B ciiyaae 2) umeem z +y = ([z] +[y] + 1) + ({z} + {y} - 1). Tax xak
0< {z} +{y} -1 <1, 10 [#] + [y] + 1 ecrb menas vacTs uucna T -+ y.
Takwro [z +y] = [¢] + [¥] + 1 u {z + y} = {z} + {y} — L. TlosTomMyp

STOM CAyYae =
o flaty)—f=)- 1) = |
= (W + B+~ (e}~ {9} + 1] + (o} ~ ]+ {u})=1.

Ocranock y6euTLCS, 9T0 HOCTPOEHHAS QYHKUMA NPHUMMACT BCE Hei-
CTBHTEMBHBIE 3HAUeHHA. TO €CTh, uTo ANA JIHOGOI0 ACHCTBUTENHHOIO o
HAIETCS IEHCTBUTENBHOE 2, Wi KoTOporo [z} — {z} = 2a. Iycts n —
HalMeHbIIee WeNoe SUCIO, s KoToporo 2¢ < n. O6osHaunM a = n —
2a. Torga 0 < a < 1. Tlonoxum @ = n + . Hmeem [z] = n, {z} = a,
TAK YTO YHCIO T — HCKOMOE. ' ‘ ‘

8. Oreer: 1. _

Myets K —— 10uKa, CHMMETPEMHAT TOUKe C' OTHOCHTENBHO MPSIMOM

B : - - BD. Torma BK = BC = BA,

u DK = DC = DE. Tlpo-

Bengm Griccekrpuckl yryios ABK

¥ EDK; nycts M — HX TOUKA

nepeceyenus. Torna BM u DM

, e = CepeAVHHEBIE NEPUEH HKYIAPEL K

A ; o AK u EK B1peyrons-

CTOpPOHAM peyr

’ wikax ABK u- EDK . cooTer-

cTBeHHO, B -uactmoctn, MA =

MK = ME, 10 ectb T0uKa M

— LEHTP ONMHCAHHOH OKPYKHOCTH
rpeyrosistuika AKE.

C .
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3aMeTHM, YTo
LMBD =/AMBK+ /ZKBD = —;15 LABK ¥ % LEKBC = 3 ZARBC,
u, adayoruuno, £ MDB = -;— ZCDE. Torna

/L MBD + £MDB = % (LABC + ZCDE) = % - 180° = 90°.
Taxum 06pazoM, ZBMD = 90°, Toects BM LMD, Takkak AK 1 BM
¥ MDI1KE, o zakmouaem, uto AKX LKE, 10 ecth AFE — rumorenysa
IPSIMOYTOMLHOTO Tpeyrombauka AKE. Torna M — HeuTp ero ommcan-
HOW OKDYKHOCTH, — CEpeIiHa CTOPOHE AL,

Tosromy mromans warayronsiuka ABCDE papna yiIBoeHHOM IO~
wam TpeyronbHuka BDM, Tak Kag mapel Tpeyrosbuukos ABM wn
KBM, EDM uw KDM, BCD u BKIDD pasap. Mueem-

S(BMD) = %BM MD = %BD cos LMBID - BDsin ZMBD =

t\ﬂl! ot

- 2-
4 2.

Tlostomy S(ABCDE) =2 % =1

BD*sin2/MBD = = BD*sin ZABC =

| =
S
o)



