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7 KJacc

7.1. CymecTByeT J1 YeThIPeX3HAYHOE HATYPaJIbHOE MHCJIO ¢ Pa3JIMYHbI-
MH HeHyJeBbIMH 1dppamu, obuiajiaioniee cieyIONHM CBOHCTBOM:
ecJIi K HeMy NPHDABUTL 3TO yKe YHCJI0, 3allicaHHoe B 00paTHOM 110~
pSJIKe, TO IOJIVHHTCH YUC]0, Jeddiieecs Ha 1017

OTreer. Cyiecreyer.

Permenwne. [ogoiiner, nanpumep, uncio 1234. leitereuressho,
1234 + 4321 = 5555 = 101 - 55.

Sameuanne. Yucio abed ¢ pasamHHBIME HeHYIIeBLIM M pPaMu
VJIOBJIETBOPAET VCJIOBHIO TOT/IA H TOJBLKO TOTJIa, Korjia a+d = b+c.

KovmmenTapuit. J[1060i npaBR/ILHBIH TpUMep € TPOBEPKO TO-
ro, 9TO OH TOJIXOJIUT — 7 DAJLJIOB.

/1060t npaBuibHBI TpuMep 6e3 MPOBEPKH TOro, MTO OH IO
XOIUT — D basiia.

7.2. Umeerest 9 kaprodek ¢ uyncaamu 1, 2, 3, 4, 5, 6, 7, 8 u 9. Kakoe nan-
DoJibllee KOJIMHEeCTBO 3THX KAPTOYeK MOMKHO Pa3jIoyKHTh B HEKOTO-
POM TIOPsiJIKe B PsiJl Tak, 4ToDbI HA MOOBIX JIBYX COCETHHX KAPTOU-
Kax 0JIHO W3 "Hcell JIeJINI0Ch Ha Jpyroe?

OTger. 8.

Pemrenue. 3amernnm, 4ro Bee 9 KapTovdek MOJIOKHTEL B P/l TPe-
DveMbIM 00paz0M He HOJIVHUTCH. DTO CJEJIVeT U3 TOro, YTO YV KaiK-
J1oft N3 KapTodeK ¢ 4YHC/IaMM 5 B 7 MOKeT OBITh TOJILKO OJIHH CO-
ceJl — KapTodKa ¢ 9ucjioM 1. SHaduT, obe KapTodku O 1 7 JIOJZKHBI
JIeKaTh € KPaes, a KapTodka ¢ eJIuHHIell J10/7KHa coce/ICTBOBATh C
Kaz;10fl U3 HUX, YTO HEBO3MOMKHO.

Bribpars 8 KapTodek W paz/ioKUTh MX B PJI COITIACHO Tpebo-
BaHHAM 3a/la4i MOXKHO, Hanpumep, tak: 9, 3, 6, 2. 4, 8, 1, 5.

Kommenrapuii. [lokazaTesnbeTBo TOro, 4TO BCe KAPTOYKH Pas-
JIOKHTE He yjaacTed — 4 dania.

JT1060fi NpaBMIILHBI TpUMEpP BBIKJIAILIBAHUA 8 KapTo4ek
3 bana.

7.3. Ilers Kynuia ojHO IMPOXKHOE, JIBa KeKea 1 Tpu Oybinka, Ans Kynnia
TPH NUPOKHBIX W O6yOimkK, a Kons Kymma niecth Kekcos. Bee onm
3AIUIATHIIM 38 MOKVIIKH OJIMHAKOBBIE CYMMBI JieHerl. .lena Kynuia
JIBa TUPOXKHBLIX U jpa OyOiauKa. A CKOJBKO KEKCOB OHAa MOIVIA OB
KYIIUTH HA Ty Ke MOTPpavYeHHyIo eil cyMmmy”’
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OTBeT. 5 KeKCOB.

Permtenune. Cymmapnast croumoctsb nokyiku [lern n Aun pap-
Ha CTOMMOCTH JIBYX nokynok Koun. Ecnm obosnaunts II, K n b
COOTBETCTBEHHO CTOMMOCTH ITHPOXKHOTO, KeKca 1 OVOIIMKa, TO 1MoJIy-
qaem papercreo: (142K +3B) + (3I1+B) = 12K, orkyna caenyer,
qyro 411 + 46 = 10K, To ects 211 + 2B = 5K.

3ameuanue. 3 yveiiopus MOXKHO BEIMHCIINTE H BCE OTHONIEHHS
croumocTeit, umenno, [ : K: bB=7:4:3.

Kovmmenrapuii. Toibko npaBHIbHBIT oTBeT 6e3 obbsicHe-
Huit — 1 Gasw.
B kmacce 26 vuamuxces. OHH JIOTOBOPHIIHCH, YTO KaXILIH M3 HHUX
Gyaer nbo JKeNoM (JKelbl Beerya JIryT), 6o peiiapeM (pbliapu
BCerjla TOBOPAT mnpapiy). Korja oHM NpHILIM B KJace W CeJqn 3a
MapThl, KaXK/ILIH U3 HUX cKasall: <2 CHIKY PHAJIOM ¢ JIZKeIoM». 3aTeM
HEKOTOPBIe VHalllecs Iepecesn 3a apyrue naptel. Mor jm nocie
3TOr0 KazIblil ckazarTh: «fl ciky psjiom c peinapems» ! Kaxibiit
pas 3a b0 mapToil cHjIeJ0 POBHO JIBOE VHAITHXCH.

Oreet. He mor

Permrerne. 3amerum, 9ro ¢dppasa «2l ciKy psiioM co JIKeIoMs»
MOTJIA OBITH NPOM3HECeHA TOJBKO B TOM ClyHae, KOIJla 3a OHOl
MapToit CHAAT JKell H PhIaph. ITO 03HAYAET, 9TO B KJACCe JIKe-
OB U pbillapefi moposHy — 1o 13. @paza xe « & cxky psjgoMm ¢ po-
mapems MoIIa OBITHL MPON3HECEeHA TOJLKO B TOM CIyYae, KOr/a 3a
o/iHOi napToit cuwaaT aubo nBa JiKera, aubo jaBa peiapd. Ho 13
HeYeTHOe U0, TTOTOMY paccaJuTh 13 /Kenos U 13 poinapefi 3a
NapThl TAK, 9TODLI 38 KaxKJ10if naproii cujiesan Jaubo Jaea JKena, Jn-
60 JBa pLIAPH, He MOJYVHYHTCS.

KomMenrapuii. 3aMmedeno, 9TO BHaMaJe 3a KalkJIof 1maprofi
CHJIEIN JIZKeIl H pelllapb — 2 baJuia.

3aMmetdeHo, UTO MOC/e Mepecajiki PSAJAOM JIOJKHBI CHJIEThH [IBa
phIApA WM JBa JizKela — 2 Hasuia.

Crenanbt 06a atux sameudanns — 3 6auna (a e 4).

5. Kakoe nanMeHnbIee 4HCIO YVIOJIKOB U3 3 Kinerok HVAHO ITOKPaCHTh

B KBajiparte 6 x 6 Tak, 4Tobbl HOJIBITE HH OJTHOTO YIOJKA HOKPACHTH
obL10 Hesb3s! ([lokpaliennbie Yok He JIOJKHBI IePEKPBIBAThCSL. )
OTger. 6.
Permenne. Ilyers knerkm kpajgpata 6 X 6 nokpaiiensl Tak,

G TP
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yro O0JIbINEe HU OJIHOTO VIOJKA HMOKPACHTH Helb3s. lTora B Kaxk-
JIOM KBaJIpaTuke 2 X 2 moKpaiieHo xXots Obl 2 KJIeTKH, HHAYe B 3TOM
KBaIpATHKe MOMKHO HOKPacuTh yroyiok. Pazbusas kBajapat 6 x 6 na
9 KBaJIpaTUKOB 2 X 2, nojy4aeM, HTO BCEro MOKpAalieHo He MeHbIIe
9.2 =18 kuerok. Urtak, nokpaimieno He MeHbIiie 6 yTroJKoB.

Ha puc. 3 nokazano, Kak nokpacuts 6 yroJ-

KOB, 4T0DBLI DOJIBIIE HU OJHOIO VI'OJIKA I0Kpa-
CUTh OLLJIO HeJIL34.
Kommenrapuit. /lokazano, 4To 1okpa-

IMEHHEBEIX VI'OJIKOB HE MCHLIITE 6 4 basuna.

Hapucosan npumep ¢ 6 nokparieHHLIMH
VIOJIKAMH — 3 Dasla.

Puc. 3
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8 KJacc

8.1. Haiiiure kakue-uuOy/ib 9eThIpe PasjMYHBIX HATYPAILHBLIX HHCJIA,
obIaJIAIONINX CIICIVIONIMM CBOHCTBOM: €CJIM K ITPOU3BEIeHHIO JIH0-
OBLIX JIBVX W3 HUX NPUOABUTL NMPOH3BEJ/IeHHe JIBYX OCTAJILHBIX YH-
cesl, TO MOJVHUTCH TPoCcToe YHCIIO.

Permenue. I[lonofiayT, nanpumep, uucaa 1, 2, 3 u 5. [ei-
CTBUTEILHO, 3HAYMCHUS BCeX TpexX Belpaxkenmit 1 -2 + 3 -5 = 17,
1-34+2-5=13ul-5+2-3 =11 asidaorecs TPOCTLIMA YHCJIAMH.

3amevanue. CyiiecTByioT M JIpyrHe NPHMEPLI, TAKHe, KaK
(1,2,3,13), (2,5,11,17) wum (4,5,7,11). Herpyano nousits, 4ro B
JM0HOM TAKOM TIpUMepe JOJIKHO OBITh POBHO OJIHO HETHOE YHCIIO.

Kovmmenrtapuii. [Ipasuinbabiiit npumep 6e3 nposepKn Toro, 9To
nperbABJAeHHBI HAbBop "uces noaxoauT — 4 basuia.

JTroboit Hepepubiit mpumep — 0 HasLIoB.

8.2. B pemykiiom dersipexyroibauke A BC'D touka K — cepenuna AB,
Touka L — cepenuna BC', touka M — cepenuna C'D, touka N — ce-
peauna DA, JIna nekoropoii Touku S, JjlezKalieii BHYTPH HeThIpex-
vrosbuuka ABC D, okazanock, yrto KS = LS u NS = MS. loka-
wute, aro LIKSN = ZMSL.

Permternme. 3aMmerum, 4TO OTPE30K C
KN sapndgercs cpeanefi gunmeii Tpe-
vrombauka BAD. Suaiut, KN = TD
Ananoruyno, w3z TpevroiabHuka BCD
nosiyaaem LM = —Q‘E—J Ho Toraa 1pe-

vrosmbuukn KSN w MSL pasnubpl 110

TpeMm croponaMm. OTciojia cienyer Tpe- A
byemoe paBeHCTBO COOTBETCTBYIONINX VI'- Puc. 4
JIOB.

Sameuganue. 3 ycioBus cieyer, 9To JIMATOHAIH HeTBIPEX-
yvroasuuka ABC D nepneninKysipHbL.

8.3. Paboune ykia/IbIBajM 10J1 pa3Mepa 1 X 1 IJIUTKAMH JIBYX THIIOB:
2 x 2 u 3 x 1. Oxkazajnoch, 4ToO UM VJIAJIOCH HOJHOCTBIO VIIOMKHUTh
MOJ1 TAK, YTO OLLIO UCIOJIB30BAHO OJIMHAKOBOE KOJIMYECTBA ILIUTOK
Kax/oro THia. [Ipn kakux n rtakoe moryo noayunthes! (Pezarth
IVINTKH, & TaKyKe HAKIAJBIBATL HX JIPYT Ha Jpyra Helb3sd.)
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Oreer. [Ipu n, nensimuxcs na 7.

Pemrenue. Ilyern paboune UCHONIBL30BAIN 110 T IUTHTOK KaK-
soro Bujta. Torma miomais, 3ansaTas IIHTKaMu, pasia 4dx + 3r =
= Tz = n?. BuaunT, n JOJKHO JeIHTLCs Ha 7.

Ecmm ke n nesmarest Ha 7, TO 11071 VIIOKHTD
moxkHO. JlocTaTrodno 3aMeTHThL, YTO KBaJpar
7 % 7 MOMKHO VJIOKHTE, HCIIOJIL3YS 110 7 IJIHTOK
Kax1oro sujia (em. puc. 5). A ksajgpar Tk x Tk
MOXKHO paspesaTh Ha KBaJparbl 7 X T.

KovmmenrTapuii. [lokazano, @ro n gennt-
cst HA 7 — 3 Hasnia.

[Tokazano, 4ro npu n = 7k 10JI MOYKHO VJIOKNTE — 4 Hasuia.

Puc. 5

CyvmMma uucen a, b U ¢ paBHa HYJIIO, & UX NPOHU3BE/IEHHE OTPHIIA-
a2 1?2 Pt 2ag?
TEeJEHD, rH,DKE—l}KHTC= UTO YHCIIO -+ + b I[TOJTO-
[ {1

HKHUTEBHO.

IlepBoe pemrenne. Tak kak abe < 0, To 1mbo ogHO U3 HKcen
a, b, ¢ orpunarensno, aubo Bee Tpu. Ho a + b + ¢ = 0, nostomy Bee
TPH HHCIA OTPHIATEILHBIME ObITL He MOTyT. [lyers, Bez orpannye-
Hust obmpoctu, a > 0, b > 0 u ¢ < 0. Ham ny)kHo jokazarb, H9TO

2 012 2402 2442 2.2 242 2 4 12
a~+b°  b"+ct  c“ta , b°+c®  c“ta a” +b° _
e+ttt >0 Nm Y+ > - =
2 2 2 2 2 2
_a“+b ’ b+ b b o
=T .Tak kak a > 0u b >0, To —— > — }m.Ana.ﬂm—
2, 2 2 2

I'MYHO, H';L = %— > ﬁ Croxuns JABa [MOJYVHEeHHBIX HepaBeH-

CTBa, MOJYVIUM Tpebyenoe.
Bropoe pernmenune. [lepenumem wmeaurens neppoii japobn B

suje (a+b)? —2ab = (—c)? — 2ab = ¢ — 2ab. Toraa nepsyio Apobb
2ab

MOZKHO TTpeodpazoBaTh K BHILY € — =, & cyMMy Jpobeit — K BHITY
2ab 2be 2ab
c— — a— — c—— | =
c a c
ab  be ca 1 1 1
=(a+b+c)—2 Tty = —2abc C—E+E+b—2

B]JIPEI.}[{E'[IHC B CKODKax MNOJTOAHUTE/ILHD, a8 ITPOH3BCIeHHC ﬂ-bﬂ, 1T
VCJIOBHID, OTPHIATE/ILHO, OTKVIa W CJOeIveT VIBepPHJIcHHEe 3a1aqH.
Sameuanue. Moxkno 3aMETHTL, HTO, eCJIH C OTPHIIATE/ILHO, a 4

G TP
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1 b monoKnTeNbHL, TO |¢| = a+b > a. [losromy b% > b ta

2, 2
KpOoMe Toro, Moi > (.

. Ha crone nexar 300 moner. Ilera, Baca u Tons urpator B ciejy-

oy o urpy. OHM XOJ[T 110 ovepe/ld B cliejyionieM nopsjike: [Ters,
Baca, Tong, Tlersa, Bacsa, Toas, n 1. . 3a oaun xoj Ileras moxker
B3dTL co croia 1, 2, 3 wm 4 monerwl, Baca — 1 uiau 2 MOHeTHI, a
Tonst — Toxke 1 wan 2 monerwsl. MoryT s Bacst u Tosas norosopurth-
csl TaK, 9TO0, Kak Obl Hi urpadt [lers, KTo-To M3 HuxX JBonx 3abeper
CO CTOJIA MMOCJEHION MOHETY !

OTeer. He moryr.

Pemrenne. [lokaxkem, kak urparts Ilere, urober on cmor 3a-
OpaTh co cTOJA TIOCJIe/IHIOI MOHETY He3aBHCHMO oT Mrpbl Bacm u
Tomu. Ilyers nepesiv xonom [lers Bozbmer 4 monernl. 3amernwm,
yto Bacsa u Tosnst 3a cBom X0/bl CYMMapHO MOI'YVT B38Th OT 2 J0 4
MOHET. DTO 3HAYHT, UTO MOCJIe MePBoro Xojia ToJH Ha CToje OCTa-
Heres or 292 no 294 mouer. [locae sroro Ilere ny:kuo B3dThL 2, 3

J 4 MOHETBI Tak, 4Tobbl HA cToje ocTajdoch 290 MoHer. A Tenephb,
eciin Baes u Tons 6yiyT 6pars cymmapno 2, 3 uinu 4 monerst, [le-
Te HYKHO OpaTh cOOTBEeTCTBeHHO 3, 2 Hin 1 MoHeTY, 4ToDLI 1oce
KazK/Ioro ero Xojia 4McJI0 MOHET, OCTAIONIMXCH Ha CToJe, JIeIHI0Ch
Ha 5. Takum obpazom, on octasur 285, 280, ..., 5 u, "Hakonern, 0
MOHET, TO eCTh 3abepeT co cToJa NOCJeHION MOHETY.

Samevdanue. CyIECTBYIOT U JPYVTHe BLIMTPLINIHBIE CTPATEIHH
[TeTn.
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9 kJjacc

9.1. Ba kpymisiM cTojioM cusaT 10 4eloBeK, HeKOTOPble U3 HUX — PbI-
Mapu, a OCTAJILHBIC — JIKeIbl (PBINAPH Beerjla FOBOPSAT IPABLY, a
JIKelsl Beerjia JryT). VI3pecTHO, 9TO €pejin HUX ecTh XOoTs Obl OJIHH
pPEIIAPL W XOTd OBl o/MH JEKell. Kakoe nanboliblliee YUCIO U3 CH-
JIAIINX 38 CTOJOM MOKeT ckazarh: «0ba MouX cocejla — pelllapus 7
(JTosKHBIM cuMTAETCSH VTBEpPIKIeHHe, KOTOpoe XOTd Obl YacTHYHO He
SABJISICTCH BEPHBIM. )

OTger. 9.

Permrerne. 3amerum, 4ro Bee 10 He MOTUIM CKa3aTh TAKYIO Opa-
3y. Tak Kak 3a cTOJIOM eCTh H PBITADPL, W JIZKEIl, TO HAl [y TCH JIZKell 1
pBIIApPL, cuasnme psjaoM. Ho Torya v sroro peiaps xne oba cocena
peiiapu. Eeian ke 3a crosioM cuaut 9 JkenoB u 1 pelllaph, TO Kaxk-
JIbI 3 2THX 9 JDKenoB Mor ckazaTh ¢dhpasy «Oba Moux cocejia
PEIIAPH», TAK KAK V KaxKJI0T0 JIKella cpejii cocejielt ecThb JIzKell,

Kommenrapwuii. /lokazano, 9To Bee 10 9e/loBeK He MOIVIH CKa-
3aTh Tpebyemvio ¢dppazy — 4 Haiuia.

ITokazano, ¥To npu HeKoTOPOil paccajike 9 HeJOBeK MOIVIH CKa-
3aTh Tpebvemyio dppazy — 3 Gaslia.

9.2. Ilyere @ u b— npousBoJIbHLIE pas3iM4dHble dHcaa. JokaxKure, 4To
ypasHenue (x —I—a}{:lr—l— b) = 2x+a+ b umeer JiBa pasiIMYHBIX KOPHS.

ITepBoe permenune. [lepenecem Bee B neByio 9acthb: (x+a)(z +
+b) — (2x +a+b) = 0. Packpbi ckobKH u 1puBes 10706HbBIE
ciaraemsle, noayanM 2 + (a +b—2)z + ab—a — b= 0. Tocunraem
JIMCKPUMHPHAHT TOJIYy YHBIIErocs KBaJpaTHoro ypagHenus. OH paBeH
D= (a4+b—2)>—4(ab—a—b) = a®> +b*>—2ab+4 = (a—b)*>+4 > 0.
SHa4YNT, YpaBHeHHe UMeeT JIBa PA3JIMYHLIX KOPHS.

Bropoe permenmne. Pacemorpum npupe/ieHHBIH KBapaTHBI
rpexwien f(z) = (z +a)(x +b) — (22 +a + b). To ects ypasuenne
u3 yeiosus sksusasentno f(x) = 0. Bamernwm, uro f(—a) =a—bu
f(=b) = b—a. Tak kak a s b, B 01HOI1 U3 5TUX TOYEK 3HAYEHHE STOTO
NPUBEJIEHHOTO TPeX4ieHa OTPHIATeILHO. 3HAYMHT, V TPeX'jIeHa ecTh
POBHO JIBA KOPHS.

Kommvenrapuit., lokazano, 9To v ypaBHeHHH eCTh XOTH OBl
OJINH KOpeHb — 5 DaJjlIoB.

9.3. [Iyers AL — buccekTpuca octpoyroibHoro Tpeyroibinka ABC, a
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W — OIMCAHHAS OKOJIO Hero oKpyvikKHocTh., Oboznadum depes P Tod-
Ky lepecedeHnsi npoiaosikenud Bobicorhl BH Tpevronbnuka ABC
¢ OKpVIKHOCTBIO w. Hokaxkure, urto ecom ZBLA = ZBAC, 1o
BP =CP.

Permenne. Oboznaunm o = ZBAL. Torna ZCAL = a, u, 1o
venopuio, £ BLA = 2a. Tak kak /BL A — BHemHuMit B Tpeyro/ibHHKe
ALC, nonyuaem FACL = /BLA - Z/CAL = a.

Wz npsavoyrossHoro Tpey rojbHu- P
ka BHC tenepsb noaviaem ZCBH = “
= 90° — @v. Tak kak Touka P Jexur A
Ha w, uMeem LBPC = ZBAC = 2a.
Suaunt, LPCE = 180° — ZCBP —
— /ZBPC = 180° — (90° — a) — 2a =
=90° —a = ZCBP. Orciona u cie-
jgyer, 9ro Tpeyroiabiuk PBC paBHO-
oenpennniii, BP = CP.

C}’I][CCTIﬁj’CT JIFH JIEBATHESHaAYHOE YHCTO

Pue. 6

6e3 HYJIeBBIX UMD, OCTATKH OT JIeJIeHHA KOTOPOT'O HAa KaXIVIO U3
ero NMUMpP pasiuHHb!

Oreet. He cymecreyer.

Permrerne. [Ipenonoxum, 4ro TpebyemMoe HHCIO CYIIECTBYET.
Torya y wero Bee mudppbl pasiiMyHbI, MOCKOJILKY BCE OCTATKH IIPH
JICJICHHH HA HUX Pas/iMvHbL. 3HAYWT, YHCJI0 cocTOMT u3 nudp ot 1
J10 9, KaxKasi HCIoJb30BaHa 1o ojJiHoMy pa3sy. [lostomy cymma ero
nudp pasna 45. Ho Torjga ono jenures u na 3, u Ha 9 (a Takxe
Ha 1), TO ecTh UMeeT OJIMHAKOBLIE (HYJIEBLIE) OCTATKH IIPH JIeJIeHHH
Ha o1u 1udpsl. [Iporusopeune.

KommenTapwuit. [lokazano, 4to B uncie Bee M pbl JTO/KHDI
OBLITL pas/IMYHLI — 3 DaJlia.

5. Hazosem nm‘auudp&uam HATVPAJBHOC HHCIO, JeCATHYHaHA 3alliCh

KOTOPOI'0 OJIMHAKOBO HHTAETCH KAK ClleBa HAIPABO, TAK M CIIpaBa
HAJIEBO (JIeCHTHYHAS 3AIMChL He MOXKeT HAYHHATLCS C HYJIS; HAIPH-
Mep, anciio 1221 — namumjipom, a gnciaa 1231, 1212 u 1010 — wser).
Kakux namunapomor cpean uncest or 10000 mo 999999 6onwine — ¢
HevdeTHoi cyMMoit mudp WK ¢ YeTHOM, 1 BO CKOJILKO pas’

G TP
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