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B mapre — anpesie 1965 r. MocKOBCKHi#I TOPOACKOH OTAEN HapoA-
Horo o6pa3oBaHus, MOCKOBCKHH TOPOACKONH HHCTHTYT YCOBEpLIEHCTBO-
BaHHsl yuHTeJeH, MOCKOBCKHI rocyiapcTBeHHHIi yHHBepcHTeT, Moc-
KOBCKHiH ropojckoit JlBopel nHoHepoB H MOCKOBCKOe MaTeMaTHYeCcKoe
0611eCTBO MPOBOAAT TPaAHIHOHHYIO, 28-10 MaTeMaTHYECKYIO OJTHMNHALY.
B oauMnHage MOryT yyacTBOBaTh WIKOJbHHKH 5—11 knaccoB. Tounble
CPOKH OJHMNHaAbl 6yayT OObABJEeHH MO3JHEe.

3agauH ONMMNHaAb, KpOMe MPOYHOTO 3HAHHSA IIKOJBHOrO Kypca
MaTeMaTHKH, TPeGYIOT CMeKaJKH M c006pa3uTesbHOCTH (0cOGEHHO
B CTapluux KJjaccax). ITostoMy, 4To6bl MOMOYbL LIKOJBHHKY B TOATO-
TOBKe K OJHMIHaje, BhiNycKaeTcs Hactosiuii c6opHuk. llIkonpHuKaM,
HHTepecylolIUMCS MaTeMaTHKOH, MOXHO TaKXe [OpeKOMeHI0BaTh
KHHTH M3 cepuUHM «BuHO/HOTEKa MaTeMaTHYeCKOTo KPYXKKa».

3amauu Hawero c60pHHKa pacnpegenensl no temawm. ITocse Ha3Ba-
HHsl KaXKI0# TeMbl (a B mepBO#i TeMe — mocJjle HOMepa KaX/0ii 3ajauH)
B CKOGKax yKa3aHO, HauMHasi ¢ KAaKOTo KJacca AOCTYNMHH OTH 3alauH.
OnxHako 3TO JesieHHe 3ajay MO KjaccaM SBJAeTCS YCJIOBHBIM: He
HCKJIIOUEHO, UTO IUKOJIbHHK MJIaJIIero Kjacca CMOXeT pellaTh 3afauH,
OTHeCeHHble K 6ojiee CTapIIHM KJaccaM. M Bo BCAKOM cjyuae crapllle-
KJaCCHHK JOJIKeH MopellaTh 3ajayd MJAALIHX KJacCcoB.

B koHlle nmpHBefeHH 3aJaud NPOLLIOrOJHeH OJUMNHAAbLY (OHH MO
TPYAHOCTH COOTBETCTBYIOT 3aKJIOUHTEJbHBIM TypaM 28 OJHMIHAIH,
B KOTOPBIX YYaCTBYIOT JIHIIb LUKOJBHHKH CTapUIHX KJaccoB).
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PA3HBIE 3AZIAYH

1) (8) IlpsimoyrosibHHfi yuacTOK Tpe6Gyercsi ¢ TPeX CTOPOH Oropo-
nHTh 3a60poM muuHO# 300 #. Kakyio Hau6oJbluyio MJIOWAAb OH MOXET
HMeTh? .

2) (7) YpaBHenue ax+by=ab, rae a H b — B3aUMHO TIPOCTHI,
He MMeeT pellleHHil B LeJBIX YHCJaX.

3) (5) Buinucansl Bce uennle uncya mogpsaa: 12345678910
11 12... Kakas uudpa crour Ha 1965-M mecte?

4) (7) Hokasatb, uto gpo6b 0, 12345678910 11 ... (mocne
HyJIsi BHIIHCAHBI MOAPSA BCe Lelble YHCJIA) HemepHOAHYeCKas.

5) (8) Haiitu 81-it sHak nmocse 3aHaTo# yncnal)/ 0,99 ... 9.

81 pa3
6) (7) Kakux uucen Gosblie cpeau mnepBbix 10! HaTypasbHBIX
YHCeJl: TaKHX, B 3aMHCH KOTOPHIX eCTh €AMHHIIA, WIH TAKHX, B 3aMHCH
KOTOpBIX ee HeT?

7) (9) Bouucaure cymmy 7+774+777+ ... +7...7.

e,
n pas

8) (9) Hokasarth, uto ecii a+b=1, 10 a*+0* > -;— .

9) (8) MHokasath, uTo ypaBHeHHe 15x2—7 y?=9 He peluaercs
B LeJbIX YHCJAX.

10) (7) Ha knetkax 6eCKOHeYHOiH IIAXMaTHON [OOCKH HAaMHCaHbI
MOJIOXHTe/IbHEle YHCJa; KaxXJ0oe PaBHO cpefHeMy apH(MeTHYECKOMY
yeThlpeX CBoOMX cocefell. [loka3aTh, YTO Bce UHCJIa paBHBI.

11) (5) MoxHO JiH 3aMOCTHTb IWIAXMAaTHYI0 JOCKY, M3 KOTOpO#
Bhipe3aHsl 1Be KaeTkH (al) u (h8), KOoCTAMH NOMHHO, Kaxaas H3
KOTOpPBIX MOKPHIBAeT POBHO ABe KJETKH?

12) (5) OGosnauum uepe3 M (a, b) HanMeHbluee o6lllee KpaTHOE
yHcen a H b, uepes N (a, b) HauGonblIHA O6GLIMi neNHTeNb. [lOKa3aTh,
yto ab=M (a, b) N (a,b).

13) (5) Yucno 11...1 — 22... 2 — TouHblii KBaApaT npH JOGOM 7.

2n n

14) (10) Hokasate, uto aJs Jmo6oro Ha6opa uHPpP KOHEUHOH MJH-
HBl HailJeTcs Takoe lesoe YHCJAO 1, YTO 2" HayHHAeTCs 3aJaHHBIM
na6opom.

6




15) (10) B kaxnoit kjieTKe 6GeCKOHEUHOTO JIUCTA KJIeT4aTol 6yMaru
CHIHT OfHHAKOBHI H OXHHAKOBO PacnoJioxKeHHHI# 3asl. OxuH y3en or-
Mem;w, H M3 Hero CTpeJsieT OXOTHHK (MyJs JIeTHT mo npsiMoii Ha Gy-
Mmare).

Joka3aTb, YTO OXOTHHK MOACTPEJIHT 3aiilla, maxe ecqi OH OYeHb
IJIOXO CTpenseT.

16) (5) ay, a,, ..., a,, ..., a, — NOJIOXKHTEJIbHbIE YHCJA.

Yro Gospure: 1 4 ! i HIH

al+ 1
ax+

a+t+...4+—

1
qm

a+ 1

ax+- 1
a+t...+—

Qn
17) (5) Haittu cymmy 11142214 ... +n-n!,

rae kl=1.-2.3-4. ... . (k—1)k. _
18) (8) IlokasaTb, 4TO YHCIO V2+4+V3 uppaunonansHo.
19) (9) Ecau ypaBHeHHs c uenbIMH KoypdpHUHEHTAMH

B+ px+q,=0,

x4 px+qs=0

HMeloT O6IIMil HelleNblit KOpeHb, TO py=pP2 H §1=¢x>.

20) (5) Kak momkna ABHraThCs Jafbsi MO IIaXMaTHOM HOCKe, YTO-
6Bl MOGEIBATH HAa KAXAOM NOJie POBHO N0 pa3y H clesaTh HauMeHblllee
YHCJIO MOBOPOTOB?

21) (5) Ilo waxMmaTHO# OcKe ABHTaercs Jaabs. Moxer Ju OHa
BepPHYTbCS B Ty KJIETKY, OTKY/la HauaJia IBHXKeHHe, NOObIBAB HA KaxXA0#
KJeTKe poBHO | pas?

22) (7) Haiitu Bce uenble yucaa m, s KOTOpHIX cymma 1!+
+2!4...4m! aBnsiercs TOUHBIM KBaJApaTOM.

23) (5) 3amkHyTasi caMonepeceKalollascs JOMaHas Mepecekaer
Ka)K10e CBOe 3BeHO poBHO | pa3. J[lokasaTb, 4TO 4YHCJO €e 3BEHbEB
4eTHO.

n!
gn—p lleT0e

24) (9) CyulecTByeT JH LeJoe YHCJIO p, YTO YHCJIO

npu Bcex n?
25) (7) HaiiTu Bce TOUKH Ha 3eMHOM Luape, TakHe, YTO eC/IH MPOHTH
u3 Hux 10 kx Ha ior, 3aTeM 10 kx Ha 3anan u 10 k» Ha ceBep, BHl CHOBa

B HHX BosBpamaerecb. ([Ipumeuanue Takux Toyek GeCKOHEUHO
MHOTrO0.)
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26) (8) Ecam -%— — NpaBH/bHAsA APoOb, OHA MOXKET GHITh NMpeACTaB/e-

a 1 1 1 1
Ha B BHJle — = — -} + vee +—, 1€
b @ GG won T T 092 4n o v

g, — lUeJble uHcaa, GonbllHe eXMHHUH. JloKa3aTb.

27) (5) Ecau nBe nocinennHe uudpeh Leaoro Yucaa HEYeTHH, TO
3TO YHCJIO He SIBJSIETCS TOYHBIM KBaApaTOM.

28) (5) Hokasatb, yTo MocKBy MOMHO OGOHTH, NPOXOAS MO BCEM
yJHIaM poBHO 2 pasa.

29) (5) Yucna ot 1 mo 101 BeINHCAHBI B TPOH3BOJILHOM MOPSAKe.

Joka3aTb, 4TO H3 HHX MOXHO BHI6paTh 11 Tak, yTo6Hl OHM cJaeno-
BaJK APYr 3a APYromM B NMOPSIKe BO3PACTAaHHsI WIH yGbIBaHHS.

30) (5) CkoabKO pas B CYTKH CTPEJIKH 4acOB CJAHBAIOTCSH?

31) (8) Cronbko pewleHHii B UeJBIX YHCJAX HMeeT HepaBeHCTBO
€| 4+1y] <100 (|x|=x npu x>0 u |x| = —x npu x < 0).

32) (8) Eciu x+y=u+v u x24+y?=u?+v? 10 X"+yr=ur+on
(x, y, u, v—moGble HefCTBUTENbHble YHCJIA).

33) (8) Ecim a + L —Ies0e YHeJo, TO a* 4 -aIT—TamKe nesnoe
a

(a — m06oe MOJIOKHTENLHOE YHCJIO).

34) (9) Cpenu uneHoB apH(pMeTHUECKOH MPOrPecCHH ¢ UeNbIM 1-M
YJIeHOM H 1leJIOf pa3HOCTbIO HaiijleTcs TaKoil, NeCATHUHASl 3aNUCh KOTO-
pPOro HauHWHaercsi ¢ eJHHHILbL.

35) (8) Ecau a, a+d, a+2d, ..., a+ (n—1) d B3auMHO mnpocTH
¢ n, T0 d He B3aHMHO NPOCTO C .

36) (9) ldana npsamoyrosbHass 4YHcaoBas Ta6Gauua (MaTpHua)
mXn. OZTHHM XOJOM MOXHO MEHATb 3HaKH BCeX UHCeJ B KaKOM-HHOYAb
cronblle HIH KaKOH-HHOGYIb CTPOKe.

Jloka3aTb, 4TO 3a HECKOJIbKO XOJOB MOXHO HOGHTbCS TOTO, YTOOHI
CyMMa 4uceJ Jio60i CTPOKH H J1060ro cToabua Gbljia HeOTpHlATeNbHA.

37) (10) B knerkax Ttabanubk 1965X 1965 paccraBieHbl uyHcaa
oT 1 no 1965 Tak, yTo6Bl B KaxK/A0il CTPOKe H B KaXKIAOM CTOJGLe KaxX-
Jloe 4HCJIO BeTpeyaercst OAHH pa3. Kpome Toro, Tabnuua cHMMeTpHYHA
OTHOCHTEJIbHO FJIaBHOH AMAaroHalu, T. €. Ha IepeceueHHH cTonbua
HOMep M M CTPOKH HOMEp n CTOHT TO e YHCJIO, YTO H Ha nepeceyeHHH
crosbua n U CTPOKH m.

Jloka3aTb, YTO Ha AHaroHaJu TabJHlUb Bce uucaa oT 1 go 1965
BCTPETATCS POBHO MO OZHOMY pasy.

38) (8) Jluuus HasbiBaeTcsi YHHKYPCAJIbHOM, eCJIH ee MOXHO Ha-
uepTHUTh, He OTPLIBasi mepa oT 6yMaru W He MPOXOAS ABa pa3a OAMH H
TOT Ke yYacCToK.

Jloka3aTb, 4TO JIHHHA yHHKYpCaJbHas TOTJa H TOJNbKO TOrAa, KOrAa
YHCJIO TeX ee Y3J10B, H3 KOTOPBIX BBIXOJHT HEUETHOE YHCJIO KpPHBBHIX,
He MpPeBOCXOIHT JBYX.

39) (8) ¥ mo6oit IMHHH YHCJIO Y3J/I0B, H3 KOTOPHIX BHIXONHT HeyeT-
HOe YHCJIO KPHBBIX, YETHO.
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40) (7) MoxHO JH Kaxnablii U3 77 TejledOHOB COeAHHHTb POBHO
¢ 15 apyrumu?

41) (6) He cymectByer uesblx YHCes, KOTOpPhlE YBEJHYHBAJUCH Gbi
BIIBOEe OT MepeCcTaHOBKH HauaJbHOIH UH(dpH B KOHell. [Joka3aTk.

42) (5) Hoxkasatb, uTo JMI060€ liesoe YHCIo py6ieit, Gosblllee CEMH,
MOXKHO ynJatHTh 6e3 cllauH NeHeXXHbHIMH OuJjieTaMH no 3 u 5 pyGJeit.

43) (5) Ilo xpyry BeIMHCaHBl p IJIIOCOB M ¢ MHHYcOB. Ilyctb
r — YHCJIO Mmap pSAAOM CTOSILHMX MOJIOCOB, a S — YHCJO Map CTOSLIHX
PAZOM MHHYCOB.

JHoka3saTb, 4T0 r—s=p—q.

44) (8) Haiitu cymMy Ko3(dpdHLHEHTOB MHOTrOUJIEeHa

(7x® — 13y + 3x + 4)'94 (48 — 8y + by + 2) + (2x2 + 18y% — 21)1965,
45) (9) Ecan MHOrouJeH ¢ UeJABIMH KO3((dHUHEHTaMH
pr)=ap"+ax"'+ ... +a,,x+a,

npu x=0 H x=1 NnpHHHMaeT HeueTHble 3HaYeHHs, TO ypaBHeHHUe p (x) =0
He HMeeT LeJIOYHCIeHHbIX peilleHH#.

46) (9) M3 yucna123456789101112..98991 00 Bu-
yepnHyTh 100 undpp Tak, 4ro6bl OCTaBlUeecs YHCIAO O6blJIO Hau6OMb-
LIHM.

47) (10) [okasate, uTo cos }/ 2x+cosx — HemepHOAHUECKas
byHKUHS.

48) (10) CkoabKHMH cnoco6aMH MOXKHO pa3GHTh Ha 3 MHOXHTeNS
yucao 10000? (cmoco6bl, mosyuHBIIHECS APYr M3 Apyra nepecTaHOB-
KOt MHOXKHTeJeil, MBIl He pa3JjiHuaeM).

49) (6) LllectH3HauHOe YHCJI0O HayHHaeTCs C l; ecJqH ee mepeHeCTH
Ha nocJiefHee MeCTO, YHCJO yBeaHuutcs B 3 pasa. Haiitu Bce Takue
YyHCHIa.

50) (5) 30 crynmenTtoB ¢ nsATH KypcoB npuaymanu 40 3amau ags
MaTeMaTHYeCKO#i OJHMMMHaAbl, MNpHYEeM OJHOKYPCHHKH NPHAyMAaJH
OJHHAKOBOe YHCJO 3a1a4, a CTYAeHTH ¢ pasHbBIX KYypCOB — pasHoe.
CKOJIbKO CTYAEHTOB NMPHAYMAaJio POBHO OAHY 3ajgauy?

51) (7) B knerkax ta6auued 7X7 3anucaHsl uHcaa or 1 mo 49

1 23 45 67
8 910 11 12 13 14

43 44 45 46 47 48 49

BbI6GHpalOT OQHO YHCJIO H BbIYEPKHBAIOT CTPOKY H cTOJ16€l, B KOTOPBIX
OHO CTOHT, 3aTeM BHLIGHpAIOT ellle OMHO YHCJIO H T. A. Halth cymmy
BCeX BBIGPAaHHBIX YHCe.

52) (9) Ha GeckoHeuHO# LIaxMaTHO# AOCKe CTOHT KOHb C XOJOM
1Xn, 1. e. oH XOAHUT Ha | KJETKy MO BepTHKAJH H 7 IO TOPHU3OHTAJH
HJIM Ha | MO rOpU3OHTAJH H n MO BepPTHKANH (XOX OOGBIYHOrO KOHS —
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1X3). Ilpu KakuxX n OH MOXeT NMPOATH C NAHHOK KJeTKH Ha Jio6ylo
pyryio?

53) (8) Iocky pa3mepoM 4Xn Helb3ss OGOHTH XOZOM LiaxMmar-
HOro KOHsd, nNoObIBaB Ha KaxIOH KJeTKe Mo pasy.

54) (8) KakHe uensle CyMMHbl A€Her MOXHO YMJIATHTb KaK UETHBIM,
TaK H HeueTHBIM YHCJIOM HeHexHbIX GHjieToB gocrouHctsoM B 1,3, 5
u 10 pyGaeir?

55) (8) B kuetkax Ta6auupl 7X7 crodt uucaa +1 uan —1. Be-
pyTCsl NMPOH3BefeHHsI YHCeJ CTOAIMX B KaXKAOM CTOJOLE M Kaxnaoi
crpoke. CyMMa MX He MoxeT GHITb paBHa HyJ0. JloKa3aTh.

56) (8) B Tabaunue mXn uncia paccTaBiieHsl TAKAM 06pa3oM, 4ToO
CyMMa uHces CTPOKH, YMHOXeHHasi Ha CyMMy u4Hcea cToa6La, paBHa
YHCHy, CTOsILleMy Ha HX mepeceueHHH. Iloka3aTh, 4To cyMMa Bcex YH-
ces Tabauub paBHa 1.

57) (6) B knacce 31 yueHuk, Bcem BMecTe 434 rona. MoxHO JIH BHI-
6patb 20 yueHHKOB, KOTOPbIM BMecTe He MeHblie 280 JyeT?

58) (9) B kBaapare npoBefeHbl NHArOHAJH, 3aTeM €ro pasfejHJH
Ha 4 paBHBIX KBaipaTa U CHOBa MpOBeJIH JHAroOHaJH, H TakK n pas. B Mo-
MeHT BpeMeHH [=0 B IByX pasHbIX y3JlaX OKa3aJHCb KOIUKA H MbILLb.
Kolka crana roHaTbhCsl 32 MBILIBIO CO CKOPOCTBIO 5 U MO CTOPOHAaM KBaf-
paToB, a MbIlIb — y6eraTb Mo AHaroHaJsiM co CKOpocTbio v. Hu onHa He
MOXKeT MOBepHYTh Ha3aj, He Ro6exaB 10 y3na. CMOXeT JIH KOLIKa TIOH-
MaTtb MBbILIb?

59) (7) CyuecTByer Jin HaTypaJibHOe UHCJIO @, TaKoe, UTO 121- — TOY-

HHIH KBajpar, -;— — Kyb6 n—g- — 5-51 cTeneHb?

60) (9) ITochlIKy MOXHO MOCJaTh, €CJIH CYMMa ee JJIHHBI MJIOC IJ10-
1ajgp NonepeyHoro ceueHus He GoJbiile 72. KakuM H0MKHO OBITh KBan-
paTHOe OKHO, B KOTOpPOe MOXKHO NPHHHMATb 3TH MOCBHLIKH?

61) (9) I'pys Becom 13,5 T ynakoBaH B HEKOTOpOe UHCJO SILIHKOB.
Bec kaxporo simuka He npeBocxoaut 350 xe. Jloka3aTb, UTO 3TOT rpys3
MOXHO NepeBe3TH Ha 11 monyTopaToHKax.

62) (10) Byaem paccMaTpHBaTh noc/iefOBaTENbHOCTH H3 KOHEUHOTO
yHcaa 6yKB pycckoro andasura. ITyctb KakuM-1H60 06pa3oM 3TH mocJe-
JOBaTeNbHOCTH pa3GUThl HAa 2 COPTa: «XOpOIUHe» H «MJoxHe». BospMeM
JM06y10 6eCKOHEUHYIO MOCJeA0BaTeNbHOCTh GYKB.

Jloka3aTb, 4TO MOXHO, OTGPOCHB KaKoe-TO KOJHueCTBO GYKB B Ha-
yaJie 3TOM MOCJAe0BaTENbHOCTH, pa36UThb OCTAJbHYIO YacTh e Ha KOHey-
Hble KYCKH TakK, UYTO JIH60 BCce 3TH KyCKH OyAyT OLHOBPEMEHHO «MJOXH-
Mu», JHGO BCe «XOPOLIHMH» CJIOBaMH.

63) CyuiecTByer JiH TaKOe MHOXXECTBO TOUEK Ha OKPYKHOCTH, KOTO-
Poe npH NOBOPOTE OKPYKHOCTH Ha a) | rpaayc 6) | paaHaH «npsyercs
B ce0si», T. e. MEPEXOAHT B CBOIO YacTh?

64) (10) B TypHupe cobupaloTCs NPHHATb yyacTHe 25 LIaxMaTH-
CTOB. Bce OHH HrpaloT B pa3Hylo CHMY, H NPH BCTpeye Bceraa nobexpaer
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cubHeiini. Kakoe HanMeHblllee YHCJIO MapTHit TpeGyeTcs, yTOGHI Onpe-
IeNuTh ABYX CHJIbHEHIUHX HTPOKOB (He 06d3aTeJbHO y3HaBaTh, KTO U3
HUX CHJIbHee).

65) (10) Ha n kapToukax HanmHCaHbl C pa3HbHIX CTOPOH YMCJA: Ha
nepBoii — 0 ¥ 1, Ha BTopoit — 1 u 2, ... Ha n-it — n—1 u n. Onun yenosek
Geper M3 CTONKH HECKOJIbKO KapTOYeK H TOKa3blBaeT BTOPOMY OAHY CTO-
pOHYy KaxxJ0o# M3 HHX. 3aTeM GepeT H3 CTOMKH elle OAHY KapTOUKYy H
TOXe MOKa3biBaeT OHY CTOPOHY.

Ykasatb Bce cJIyuaH, IPH KOTOPHIX BTOPOH MOXKeT ONpeAeNHTb YHCIIO,
HanHcaHHoe Ha 060poTe MocJefHeH MOKAa3aHHOH eMy KapTOuKH.

66) (10) HOBoe urpaiot B Takyio urpy. OMH 3a1yMbIBaeT YHCJIO, Je-
Kauee MexJy elHHHLeHl H THICAYbIO (BKJIIOYHTENBbHO), a ApYroit yra-
IblBaeT ero, 3ajaBasi MepBOMy BOMpochl BHAA: «CooepKHTCS JIH 3TO
YHCJIO cpelH TakuX — To?» (Hanpumep, cpenu uucen or 1 go 500 BKJio-
YHTEJIbHO, CpellH YeTHBIX YHCeJ, cpeaH yucen ot 1 po 200, ot 500 xo 600
uiaH ot 955 no 957?). IlepBHiii HMeeT MpaBo AaTh OJAHH HenpaBHJbHBIN
OTBeT.

Jloka3aTb, uTO BTOPO#i MOXKeT YrafaTh YHCJIO 3a

a) 21 sonpoc,
6) 15 Bonpocos,
B) 14 Bonpocos.

67) (8) Ha neo6uTaemMoM OCTpOBe MHpaT 3apbli KJad, PyKOBOACT-
BYSICh CJeAylolHMH noctpoeHusiMH. ITycte A, B — nsa kaMus, C;, Co,
Cs;—tpu nanbmsl. [ToctpouM Touky A, tak: A;C,=ACy, LAC\A;=90° u
Touky B tak: BiC,=BC,, £BC,B,;=90°. [TocTpouM TOYKY nepeceyeHust
orpe3koB AB u AB, u o6o3Hauum ee P;. B 1eHTpe OKpYKHOCTH, npo-
BelleHHOii uepe3 Py, P, u P3 (ToukH P, u P3 cTposiTcsl TaKXKe Kak Py,
TOJIBKO C HCMOJIb30BaHHEM COOTBEeTCTBEHHO MasbM Cp 1 C3) H GBI 3apHIT
Knaia. Korga nHpat BepHyJics Ha OCTPOB, MaJIbMbl CHECJIO IITOPMOM.
Ho Bce xe oH cymes Haiith knag. Kak?

68) (8) IlarbmecAT U3 KJIEeTOK OOGLIKHOBEHHOM IIAXMAaTHOH HOCKH
NpOHYMepOBaHHl LeJbIMH uHcaaMu 1, 2, 3, ..., 49, 50. Ha mocke ctoAaT
50 wainek, KOTopble TakXKe NepeHyMepoBaHbl. Kaxkaas amka CTOHT
WJIH Ha MyCTOM noJe, HIH Ha moJie ¢ HOMepOM, KOTOPHIH MOXeT COBMa-
laTb WJIM He COBMajaTh C HOMepoM inawkH. Ha ogHOM noje cTOHT He
GoJlee ORHOI IIAIIKH. 32 OMHH XO4 MOXHO OJHY INAIUKY MepPecTaBHTb
Ha Ji060e cBO6OHOE MecTo.

Ioka3aTb, yTo AJg TOro uToObl BCe LUALIKH MOCTAaBHTb HAa CBOH Me-
cra, notpebyercsi He 6oJbilie 75 XO[0B.

69) (8) Ha 25 noasx, pacnoJyioXXeHHbIX B psfl, CTOAT B NPOU3BOJIb-
HOM nopsgke 24 (HIUKH, Ha KOTOPBIX HanucaHbl HOMepa 1, 2, ..., 24, on-
HO moJie cBOGoAHO. 3a ONHH XOX paspeiuaercs Jio6yi0 (HLIKY nepecra-
BHTb Ha CBOGOJHOe MmoJie.

Ioka3aTb, uTo 32 36 TaKHX XOHOB MOXHO PacCTaBHTb QHLIKH B MO-
psiike HoMepoB. [IpuayMaTh nmpHMep HauaJbHOTO PAacrMoOJIOKEHHS, MPH
KOTOpPOM 32 35 X010B 3TO CAesaThb HeJb3sl.
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70) (9) B rabauuy u3 m cTpOK H 7 CTOJNGLOB 3aNHCaHbl MPOH3BOJb-
Hble yHcsa. Paspemaercs H3MeHATb 3HAaK OXHOBPEMEHHO Yy BCEX YHCeJ
OJIHO# CTPOKH HJIH ORHOro cToabua.

Jloka3aTb, 4yTO MOBTOPHB 3Ty OMEpaLHI0O HECKOJIBLKO pa3, MOXKHO J0-
GHTbCS TOTO, YTO CyMMa YHCeJ B KaXKMAO#l CTPOKe H B KaXKAOM CTOJGIe
TabJHUbl 6YACT MOJOXHTENbHA HAHM paBHa 0.

3AAYH HA «<[MPHHUHUN OHPHUXIIE» (5—11)

IMpununn Jupuxne MoxHo $HoOpMyJNTHPOBATh TaK: €CJAH B n SALAKAX
Haxoaurcs n+1 npeaMer, To 00s3aTeJbHO HalAyTcsi ABa NpeaMera,
JlexallHe B OJHOM SLLHKe.

1) B MockBe 7 MJIH. XHTeJlell, Ha TOJIOBe Yy KaxJIoro He G6oJiee
400 Thic. BoJoC. JloKa3aTh, 4To HaliAyTCsa ABAa MOCKBHYA C OJHHAKOBBHIM
YHCJIOM BOJIOC Ha TroJioBe.

2) JlokasaTb, uyTo M3 73 pa3jMYHBIX HATypaJbHbIX UHCEN MOXKHO
Bei6paTh ABa, pasHOCTb KOTOPHIX HeJNHTCA Ha 72.

3) Ioxka3saTb, uTo H3 100 weaBIX YHCEN MOXKHO BbIGPATh HECKOJBKO,
CyMMa KOTOpHIX AesuTcsi Ha 100.

4) M3 52 yucen MoxHO BHIGPAaTh ABa TaKHX, 4YTO JHG0O HX CyMMa
au60 ux pasHoctb Aesnutcs Ha 100. Jlokasats.

5) JlokasaTb, uTO A/ JIIO6Oro HaTYpaJbLHOrO YHCAA 1 HAlJeTCsa YH-
¢J10, Jensilileecs Ha 7, B AeCATHYHON 3aMHCH KOTOPOTO yYacTBYIOT TOJb-
KO HYJIH H eJHHHILL.

6) Haiinercs crenenb uncia 29, okaHuusaioowascsa unppamu 00001.

7) Tpu XeHIUHHBI KYNHJH K NMPa3fHHKY KYCOK Msca BecoM 9 ke u
CTaJH ero gequthb. [lepBas pasfenuiia ero Ha TpH YacTH H cKasana, 4To,
Mo ee MHEeHHIO, OHH OJHHAKOBBl. BTOpas B3Becu/a HX Ha CBOMX Becax H
NOJyyHJia, YTO KyCKH BeCAT COOTBeTCTBEeHHO 2,5 ke, 3 ke u 3,5 k2. TpeTbs
He cOrJlacHJach HH ¢ ofHOil M3 HuX. Kak HM pasgenutb Mexny co6oii
KYCKH, HHYero He OTpe3as OT HHX (KaxJas GyfeTr ROBOJIbHA, €CJH MOMY-
YHT KYCOK, COCTaBJAIOLLHI, 10 ee MHEHHIO, He MeHee TPeTH Bcero Mfca).

3AIAYH NO TEOMETPHH HA NMJIOCKOCTH (8—11)

Bosbiioe KosHuecTBO HHTEpPECHBIX CBeleHHi, CBA3aHHBIX € reoMeT-
pHeil Ha MJIOCKOCTH, MOXHO HaiiTh B KHHrax: M. M. firmom u A. M. dr-
JaoM «['eoMeTpuueckue npeo6pasoBauus», T1. 1, 2; Ukaapckuit u xp.
«M36paHHble 3amaun U TeOpeMbl 3JeMEHTapHON MAaTeMaTHKH», 4. 2;
H. Anexkcannpos «[l'eoMeTpuucckie 3afayi Ha TMOCTPOEHHe H METOIbI
HX peLUeHHS».

1) Ha okpyxHocTn B3aTel mpoussoabHo 4 touku A, B, C, D. Pac-
CMOTpHM cepeflHHBl o6pa3soBaBiuuxca 4-x ayr M, N, P, Q. Jloka3ars,
YTO CpellH OTPe3KOB, COeHHSAIOWHNX TOUKH M, N, P, Q ecTb 2 nepneHaH-
KYJISIDHBIX Mexny CO6oii.

2) BepluHb MPOH3BOJNIBHOTO BBIMYKJOrO NMATHYrOJbHHKA COeNHHe-
Hbl Yepe3 ofaHdy. JloKa3aTb, YTO CyMMa MATH yrJOB NpH BEepIUHHAX NOJY-
YeHHOH MATHKOHeUHOH 3Be3anl paBHa 180°.
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3) B tpeyroabuuk ABC BnucaHo 3 KBagpaTa: y OJHOrO — JBe Bep-
IIHHBI JIeXaT Ha cTopoHe AB, y apyroro— Ha cropoHe BC, y TpeTbe-
ro—Ha cropoHe AC. OkasaJnocs, yTo Bce 3 KBajJparta paBHbl JJoka3aTb,
yTo TpeyronbHHK ABC — paBHOCTOPOHHHIA.

4) 6 KpyroB pacmoJ/ioxKeHbl Ha MJIOCKOCTH TaK, YTO HEKOTOpas TOYKa
O nexHT BHYTPH KaxI0ro u3 HUX. Jl0KasaTh, 4TO OAMH M3 3THX KPyroB
CONlePXKHT LEHTP HEKOTOpPOro ApYyroro.

5) B tpeyroabHuk ABC BnucaHa OKpYXHOCTb, Kacaiowascs CTOpO-
uel AB B Touke K, KH — nuaMeTp BNHCaHHOH OKPYXHOCTH, P — Touka
nepeceuenus npameix CH u AB. [okasatb, uto AK=PB.

6) Ha croponax AB u BC panHoro TpeyrosibHHka ABC nocTpoHTb
ToukH X ¥ Y, TakHe, uto AX=XY=YC.

7) Pa36uTb npsIMOYroJIbHHK:

a) Ha 6 nomapHO HenmONOGHBIX MPSMOYTOJbHBIX TPeyroJbHHKOB,

6) Ha 5 nomapHO HenmomOGHBIX NMPSIMOYTOJbHBIX TPEyroJibHHKOB.

8) Hau tpeyronbHuk ABC. IToctpouts TOUKy M Tak, 4TOGHl 4eThl~
pexyrosbHHK ABCM 6bl1 OXHOBPEMEHHO BNHCAHHBIM H OMHCAHHBIM.

9) a) Pa36utp 2 naHHBIX KBaApaTa Ha TaKHe 4acTH, YTOGbl H3 HHX
MOXKHO OBLIO CJIOXKHTb OXHH KBaapar.

6) Ta xe 3amaua ans 10 naHHBIX KBaJpaToB.

10) Bce cTopoHBl NpOCTPAaHCTBEHHOTO YeThHIPeXYTroNIbHHKA KacaloTcs
HekoTopoit cephl. [Joka3aTh, yTo 4 TOUKH KacaHHs JéXaT B OAHOH mJo-
CKOCTH.

11) dana touka A u yroa BCD ua mnockoctH. ITpoBectn uepes A
NpsIMyI0, OTCEKAIOLLyi0 OT YIJla TPeyroJibHHK AaHHOTO MepHMeTpa.

12) HaH Buinykablii yeTbipexyroibHHK ABCD. Cepenunnbl ero cro-
poH o6o3HayuM uyepes M, N, P, Q cooTBeTcTBeHHO. [[oKa3aTh, YTO OT-
pe3ku AC, BD, MP, NQ nepecekaloTcsi B OLHO#H TOUYKe.

13) TTocTpouTb OKPYXHOCTb, MPOXOASILYIO Uepe3 AAHHYIO TOuKy A
H Kacalolyiocsi JaHHO# npsiMoit [ B Touke B.

14) [oka3aTb, uTO B MpPOH3BOJIbHOM TpeyroibHuke ABC GHcceKT-
pHca JIeXXHT MeX1y MelHaHO# H BBICOTOH, MPOBeNeHHbIMH H3 TOH XKe
BePLIHHBI, YTO H GHCCEKTpHca.

15) 3adukcupyeM Ha oKpyxHOCTH ToukH A H B, a Touky C 6ynem
nepeMellaTh Mo OKpyXHOCTH. HafiTH I. M. T. TOueKk mepeceyeHHs:

a) Memuan TpeyroibHuka ABC,

6) GuccektpHuc Tpeyroabunka ABC,

B) BBICOT TpeyroJbHHka ABC.

16) B HekoTOpOM TpeyroJibHHKe MeAHaHa, GHCCEKTpPHCAa H BHICOTA,
MpoBefleHHble M3 OJHOil BepLIHHBI, JeJST YroJ NMpH BepliHHe HA 4 pas-
Hble wactu. Haiitu yrabl Tpeyronsuuka ABC.

17) dansl 2 mepecekalolivecsi OKpyxHocTH. [IpoBecTn uepes Touky
mepeceyeHHsl MPSAMYIO TaK, YTOGBl XOPHbl, BbiCeKaeMble Ha Hell OKpYX-
HOCTSIMH, OBLTH paBHBI.

18) H3BecTHo, UuTO JgHaroHajdd BBINYKJOTrO IUIECTHYrOJIbHHKA
ABCDEF, coennnsioune Bepiwnibl A 1 D, Bu E, C u F, penar ero
nJouaab nornoJam.
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Jloka3aTh, 4TO OTH AHArOHaJH TepPeceKaloTCss B OJHOH TOuKe.

19) Ha croponax tpeyroibHHka ABC BO BHELIHIOIO CTOPOHY TIO-
ctpoenbl KBaapathi: ABFS u BCDK. loka3aTb, 4To MpOJO/KEHHE Me-
auanbl BE tpeyronbHnka ABC siBisieTcsi BBICOTOH B TpeYroJibHHKe
BFK.

20) JlokasaTb, YTO €C/H OTPe30K, COeHHSIOLIHI CepelHHb ABYX
TIDOTHBOIOJIOXKHbBIX CTOPOH 4YeThIPeXYroJIbHHKA, paBeH MOJYCyMMe JBYX
JAPYTHX CTOPOH, TO 3TOT YeThIPpeXyroNbHHK — Tpamneuus.

21) Cymma yraioB npu ocHoBaHuH Tpaneuuu 90°. Jloka3aTb, YTO AJIH-
Ha OTpe3Ka, COeNHHSAIOLIEro cepefHHBl OCHOBAHHM, paBHA HX MOJypas-
HOCTH.

22) Jloka3aTb, YTO B NPOU3BOJNILHOM TPeyrojsibHHKe GHCCeKTpHca
JleIUT MOMOJIaM YroJ MexAy BLICOTOH M PaAHyCOM OMHCAHHOrO Kpyra,
NPOBEJAEHHOTO B TY e BepIUHHY.

23) BoccTaHOBHTb TpPeyroJibHHK 110 LEHTPY THAXKECTH H cepeauHaM
2-X ero cpegHHX JIHHHH.

24) TlocTpouTb TpeyroJbHHK, €ClH NaHa MpsiMasi, Ha KOTOpO# Je-
JKHT ero OCHOBAaHHe H 2 TOYKH, SABJIAIOLIHECS OCHOBAHHAMH BBICOT, OMy-
LleHHBIX HAa GOKOBble CTOPOHBI.

25) HNana npamas [ u Toukn A u B. Haiitu Touky X Ha mnpsiMoit,
4TOOLI:

a) AX + BX 6blsa HauMeHblIe#i BO3MOXHOIM;
6) |AX —BX| 6ua HauGoJbluell BO3MOXKHOM.

26) ITo omny cTopony ot npsimoit AB maubl Toukn M u N. Haiitu Ha
npsMoit Touky X Takyio, urobnl 2 LMXA=ZNXB.

27) Hoka3aTb, 4TO BBUNYKJbIi TPHHAALUATHYTOJbHHK HeJb3s paspe-
3aTh Ha mapaJjenorpaMMbl. MOXHO JIH HalTH HeBBINYKJbIA TPHHAALA-
THYTOJIbHHUK, AJIS KOTOPOrO 3TO He BepHO?

o 1
28) BrinyKJblit 4eTHIPeXyTOJNBHHK C MJIOLIAMAbIO 6Oblie 5 3aKJIOUeH

B KBajgpar co cropoHoii 1. JlokasaTb, uTo HaiileTcsi OTPE30K C KOHUAMH
Ha TpaHHIle YeThlpexyroJbHHKA, NMapaje/bHblil N1aHHOH CTOpOHe KBaa-
paTta u OJIHHbD 60.nbu1e5.

29) TlapaanesorpaMM pasGHT Ha 4 yacTH NPSAMbIMH, NapaJJelbHbl-
MH CTOpOHAMH H NMPOXOASILMMH Yepe3 Touky A puaronanu. Jlokasartb,
YTO YaCTH, PacMo/OXKeHHble MO pa3Hble CTOPOHB OT AHATOHAJH, PaBHO-
BEJIHKH.

30) Ha nnockoctH mausl 27 TOuek, MpHYeM M3BECTHO, UYTO CpeaH
J06LIX TpeX M3 HHX HAWAYTCH 2 TakHe, YTO PaCCTOsHHe MEXIY HHMH
MeHbllle 1. JloKasaTb, 4TO cyLlecTByeT Kpyr pajguyca 1, BHyTpH KOTOpO-
rO HaXOOHTCSl He MeHee 14 NaHHBIX TOYEK.

31) B Ttpeyronbuuke ABC B3sita npousBosibHas touka O. Iloctpoe-
Hbl TOukH A’, B’, C’, ciMMeTpHYHBle ¢ TOUKON O OTHOCUTENbHO cepeqHH
cropou BC, AC, AB. [1oka3aTsb:
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a) tpeyronbHHK A’B’C’=Ttpeyronbiuky ABC.

6) Tlpsimbie AA’,; BB’, CC’ nepecekaloTcsi B OJHOil TOUKe.

32) Ha croponax BC u AB TpeyroabHuka ABC otknanbiBaiotcs
paBHble OTpe3KH NMpou3BoJbHONR mauHel AD u CE. Hafitu reomerpuue-
CKOoe MeCTo cepeliHHl oTpe3koB DE.

33) IlocTpouTh MpsIMOYro/MbHBIN TPEYrONbHUK MO PajHycaM BIHCAH-
HOH M OMHCAHHO# OKPYXHOCTEH.

34) Hau yron u Touka BHYTpH ero. [IpoBecTu uepes 3Ty TOuKy nps-
MYIO0, OTCEKAIOlLyIO OT CTOPOH yIJIa TPEeYroNibHHK HaMMeHbILeH MJoLaH.

35) KoHIbl 0Tpe3Ka MOCTOSIHHOM JJIMHBI CKOJB3AT M0 CTOPOHAM Mpsi-
Moro yraa. Kakyio JHHHIO IPH 5TOM ONMHCBHIBAET €ro cepeuHa?

36) B TpeyrosibHHK BMHCAHBI OKPYXKHOCTb, BOKPYT Hee OMHCAH KBai-
par. IlokasaTb, YTO BHYTPH TPeyroJbHHKA HAXOAMTCS GOJblle TOJO-
BHHBI NepHMeTpa KBajpara.

37) Iana monyokpyxHoctb AB. Ilycte X — Touka Ha 3Tofi moay-
okpyxHoctH. Ha nonynpsimoit XA ctpoum Touky Y Tak, utobu X Y=X§.
Haiitu r. M. Touek Y, korna touka X mpoGeraer Bce TOUKH MOJNYOKPYX-
HOCTH.

38) ITocrpouts TpeyroibHuk ABC, eCliH naHbl AJIHHBI BHICOT, ONy-
IleHHBIX U3 ToyeK A U B W A/1MHa MeaHaHbl, IPOBENECHHO! U3 TOYKH A.

39) Tloctpouts TpeyronbHuk ABC, eciu H3BeCTHBl TOYKH Mepece-
YeHHSI ero ONMHCAHHOH OKPYXKHOCTH C BbICOTOH, MeIHaHOH M GHCCEKTpH-
CO#i, NPOBeJieHHBIMH M3 BepLIHHH A.

40) BuyTpu xBaapara mana touka O. Besikas npsimas, npoxoasiuas
uepe3 O, paspe3aer KBajapar Ha 2 yactH. [IpoBectu npsiMylo uepes Tou-
Ky O TakK, yToGbl pa3HOCTb MUIOLIAfell 3THX ABYX yacTeif Obla HaH-
6oabLuei.

3AJAYH HA NOCTPOEHHE C OrPAHHYEHHBIMH
CPEJACTBAMH (8—11)

Ilox >TMMH 3agayaMH NMOHHMAIOTCSA TaKHe, B KOTOPHIX MOCTPOEHHS
TIPOM3BOJAATCS He LUPKYJeM C NMPOU3BOJIbHBIM PacTBOPOM M JIHHeHKOH,
Kak o6brMHO B 3aJayax HA NOCTPOeHHe, a ONHOH JIHHeHKOH, OXHHUM
LHPKYJeM, HHPKYJeM C MOCTOSTHHBIM PacTBOPOM (T. €. MOXHO NpOBO-
JHMTb OKPYXKHOCTH TOJBKO OZHOTO pajaMyca), OBYCTOPOHHe#l JHHeHKO#H
(T. €. MOXKHO NPOBOJANUTL 2 MapaJiesibHble NPAMBIe, PACCTOAHHE MeXIY
KOTOPBIMH HeJb351 MEHATb) H T. A. 3aflayM 3TOrO THMA MOXKHO HaiTH B
JIMTepaType, YKa3aHHON K pasfie]ly MJIaHHMETPHH, a TaKxe B Gpollio-
pax «JInHeifika B reoMeTpHYeCKUX NOCTpoeHHsAX» CMOropxeBCKOro H
«['eoMeTpHueckHe NOCTpPOeHHst ONHHM UHPKYyJem» KocrtoBckoro.

1) Hauw 2 napamanenbubix otpeska AB u CD. C nomompbio o6Gbly-
HOf1 JIHHEeHKH pa3je/IuTh HX MOMOJAM.

2) Tlonp3ysch TOMBKO IBYCTOPOHHel JIHHeHKON:

a) pasgejuTb YroJ TNomojaMm;
6) TpOBecTH uYepe3 MAHHYIO TOYKY MNpPAMYI0, MNapajejbHYIO
JNaHHOW ApPAMOi;
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B) ONyCTHTb M3 AAHHOH TOYKH MNEPNEeHAHKYJASP HAa AAHHYIO
npsMyio.

3) IlaHa OKpyXHOCTb ¢ HeHTPoM. C noMoLibI0 OGLIYHON JHHEeAKH
pa3fenuTh AAHHBIA OTPE30K MOmoJaM.

4) Tlonb3ysicb OOHHM LHPKYJeM, MOCTPOMTb TOYKY TNepeceyeHHs

a) ABYX NPAMBIX,
6) npsiMOit M OKPYXHOCTH (CYHTaeTcsi, uTO TNpsMas 3agaHa
IBYMsI CBOMMH TOYKaMH).

ITpumeuanue. U3 pesynbrara 3TOl 3alauH BHITEKaeT, YTO JIO-
60e TIOCTPOEHHE, OCYLIECTBHMOE LHPKYJeM H JHHEeHKOH, MOXHO BhINOJ-
HHTb OAHHM LHDKYJEM.

5) IlaHa OKpYyXHOCTb M ee AHaMerp. OnycTHTb H3 J[aHHOH Ha
MJIOCKOCTH TOYKH TIePNEeHAHKYJASp Ha 3TOT AHaMeTp (MOJb3ysCh TOJb-
KO OGBIYHO# JIHHEHKOM).

6) IToctponth UHpKyJNeM u JHHeHKo#i OGHCCEKTpHCY yrja, BeplUHHA
KOTOpOro HeJOCTYMHA.

3AJAYH HA AEJTUMOCTD (5—11)

1) JIokasaTb, 4TO npH npoctoM p>3 uncao p>—I1 penutcs Ha 24.
5146
8l +7

3) HokasaTb, YTO He CyLeCTBYeT ABYX PAa3JIHUHBIX 7-3HAYHbIX YH-
ceJsl, 3anucbiBaeMuix uugpamu 1, 2, 3, 4, 5, 6, 7 B KaKOM-TO nopsiake,
OIHO M3 KOTOPHIX AEJNHTCS HA ApYroe.

4) Hemurcsa Jywm uucso 111 ... 111 nHa 81?

—_
81 undpa

5) Haiitu uncno N Takoe, yto N® cocrasieno u3 uudp 0, 2, 3, 4, 4,
7,88, 09.

6) Ilokasars, UTO BCsAKOe LeJOe YHCJIO MOXKHO eIMHCTBEHHBIM CNO-
co6oM 3anucath B Buie a;- 1! + a2-21 + ...+ a,-n!, rae 0 <g; <i.
[n!=1.2.3:4..... (n—1)n].

7) Kak napo pacnosioxutsb undpnl 0, 1, 2..., 9 Ha MecTe 3Be3f0ueK
B uyHcae
5% 383k 8%k2%936>k5%8%203k9>k 376, urodel nOMyueHHOE
YHCJ0 AeJHnoch Ha 396?

8) OcraTok oT HeneHHs nmpocroro uyuciaa Ha 30 — mpocToe YHCJO.
Jokasarb.

9) Haifitu Bce aBy3HauHble 4HCJA, KOTOpHle AeJATCS HAa NpOHM3Be-
IeHHe CBOHX Lubp.

10) HokasaTh, YTO n-3HauHOe YHCJO Bcerga 6oJibllle NMPOH3BeJeHHS
cBoux uupp (n>1).

11) Opna u3 uucdp MHoro3HayHoro yucaa 0. Tlpu BbIYepKMBAHHH
3TOro HyJsi YHCJO yMeHbluaeTcss B 9 pas.

a) Ha Kakom MecTe CTOHT 3TOT HYJb?
6) Haittu Bce uHcaa, yAoBIeTBOPSAOLIHe YCJHOBHAM 3afauH.

2) Haiitn Bce uesnle /, mpu KOTOpbIX JpoOb COKpaTHMa.
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12) JloxasaTb, YTO YHMCJIO, 3amHCBIBaeMoe ¢ noMmoinbio 300 emHHHIL
H JII060TO YHCHa HyJsell, He MOXKeT ObITb TOYHHIM KBafpaTOM.

13) JlokasaTb, YTO MPOH3BefEHHE YeThlpex MOC/Aef0BaTeNbHbIX Ha-
TYPaJIbHBIX YHMCeJ, yBeJIHUEHHOe Ha 1, Bcerna sBJseTcs KBaJpaToOM
11eJ10T0 YHCJIa.

14) ana nocienoBaTeNbHOCTb ULeMbIX uYHCeN )<<, ..<qn.
Iloka3aTb, uTo npou3BefeHHe Bcex ApPoGeit BHaa
a;—aj s :

—‘? , Tle i > j, —uenoe y4ucjo.

15) Umucna or 1 no 1964 Buinucans! nogpsa: 1234... 1962, 1963, 1964.
YMHOXHM nepByio LH)DY HA 2, MPHGABHM K MPOM3BEAEHHIO BTOPYIO
uHpy; NoJydyeHHOe YHCJIO ONAThL YMHOXKHM Ha 2, K MNpPOHM3BENEHHIO
npu6aBUM TpeTbio UHGPPY H T. A.; HAKOHel, MNPHGABHM MOCJEIHION
uudpy. C noayyeHHBIM YHCJIOM NMpoOAeJaeM TO Ke CaMoe, C pe3yJ/bTa-
TOM OnAThb, H T. [., IOKa He MOJY4YHM OXHO3HAuYHOe yHca0. UeMy Gyner
PaBHO 3TO YHCJIO?

16) Kakoit ocratok gaer uucio 2! npu geneHun Ha 7?

17) Henutcsa nu 222255554 55552222 ya 7?

18) Ioka3aTb, yTO MpH JI0GOM LIEJOM MOJNOKHTENbHOM N H HeyeT-
HOM TMOJNOXHTeNbHOM K cyMMa 1F4+2FR43R4 4 n* penurcss Ha
14+2+4+...4+n.

19) Hdoka3atb, uTo A/ J1060ro 1€JI0T0 n HaiiAeTcs Takoe lLiejoe X,
4TO YHCJ0 nx+1 cocraBHoe.

20) Hoxka3aTb, uTo ecaH oGuHii HaHGOMbLIHA AeNuTeNb YHCcea a H b
paBeH d, To HaliayTCs TakHe uesbie R u [, utro ak+bl=d.

3AJAYH MO CTEPEOMETPHH (9—11)

1) oxa3artb, 4TO BLINYKJIOe TeJIO, He fIBJSIOLIeecs IIAPOM, He MO-
JKeT HMeTb JBYX ocefi BpallleHHs1 (Tes0 NPeANnosaraeTcst orpaHHYeHHbIM,
T. €. JIeXalMM B KOHEYHOM KyCKe NMPOCTPAHCTBA).

2) CyluecTByeT JIH MHOTOTPAHHHK, BCe CEUYeHHs KOTOPOro TPeyroJb-
HHKH?

3) Hau npaBuabHbii Tetpasgp ABCD u Touka BHyTpH Hero. P, Q,
R, S — npoekuuH 310l TOYKH HA BBHICOTHI TeTPasapa (T. €. MepNEeHAHKY-
JISIpbl, OMYILEHHble H3 BEepIUHHBI HA TPaHH).

Iokasatb, uto cymma AP+BQ+RC+DS He 3aBHCHT OoT BHIGOpa
TOYKH.

4) au terpasap ABCD. Ha ero pe6pax AB, AC u AD otmeua-
1oTct ToukH M, P, Q, takue, uro AB=n-AM; AC=(n+1) -AP;
AD= (n+2) - AQ. IlnockocTb, mpoBeaeHHas uepes M, P, Q o6Go3Ha-
yaercs Pn.

JlokasaTb, UTO BCe MAOCKOCTH Py, Py, ..., Pp, ... IpOX0AAT uepes
OHY MPSAMYIO.

5) CyMMa KBaapaToB pacCTOsIHHil BeplUHH Ky6a no J1060#i npsmoi,
npoxopsileil yepe3 ero HeHTp, oAHAa M Ta xe. [lokasars.
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6) Kaxnwiii TeTpasgp MOXKHO nepecedb POBHO TPeM$ TJIOCKOCTAMH
TaK, YTOGbl B CEYEHHH MOJYyuHycs poM6. [loka3aTh 3TO H TO, YTO
a) ecJd moJiyuMBlIHecs: TPH pom6a Noao6Hbl, TO Yy TeTpasapa
Bce I'PaHH pPaBHBI;
6) ecau 3TH poMObI CyTb KBaApaThl, TO TETPA3AP MpPaBHJAbHBIM.
7) HaH tetpasap. HaiiTu Heo6x0aHMOe H JOCTAaTOYHOE YCJOBHE A5
TOro, yToGbl ero MOXKHO OBIIO pa3pe3aTh MIOCKOCThIO TaK, YTO H3 MoJy-
YeHHBIX KYCKOB CHOBA MOXHO GbIJIO CJIOXHTb TETpasjAp, MPHJOXKHB HX
ApyruM crmoco6oMm (ceKyilasi TMJIOCKOCTb MNepeceKaeT TeTpasap Mo
TPeYToJbHHKY).
8) Hoka3aTtb, uto He GoJiee OLHO! BepIUMHBD TeTpasfpa obJjajgaer
TeM CBOHCTBOM, YTO CyMMa JIIOOBIX ABYX MJOCKHX YIJIOB NPH 3TO# Bep-
mxHe Gosbiue 180°.

3AIAYH 27-t MOCKOBCKOH OJIUMITHAJLBI

I Typ
7 Kaacce

1) B tpeyronpuuke ABC BbICOTHI, OnylleHHble Ha CTOpOHH AB H
C, He MeHblle BTHX CTODOH COOTBeTCTBeHHO. HaliTH yriini Tpeyross-
HHKa.

2) Ha naHHo# OKPYXXHOCTH BbIOpPAHbI JAHAMETPAJbHO MPOTHBOMO-
JoxHble TOUKH A U B u Tperbs Touka C. KacarenbHasi, npoBeeHHast
K OKPYXHOCTH B TouKe A, u npamas BC nepecekaiotcs B ToukKe M.

HokasaTb, 4TO KacaTe/jbHasi, NTPOBEAEHHAs] K OKPYXKHOCTH B TOY-
Ke C, gequT momnosaM oTpe3ok AM.

3) Ioxkasatb, uTo cymMMa uH(pp uyHcaa, SBAAIOLIETOCS TOYHHIM KBa-
ApAaTOM, He MOXET PaBHATHCSA MATH.

4) Ha aucre 6ymaru npoBegeHo 11 ropusontanbHeix u 11 BepTH-
KaJIbHBIX MPSAIMBIX, TOYKH MepeceyeHHs] KOTOPbIX Ha3HIBAIOTCS «y3J1aMH»,
«3BEHOM» Mbl OylieM Ha3bIBaTb OTPE30K MpPsIMOM, COeAMHAIOILHI ABa
COCelHHX y3/na ongHoi mpsaMoii. Kakoe HauMeHbllee 4YHCJIO 3BEHbEB
Hafo cTepeTb, YTOOLI MOCJE 3TOr0 B KaXKJAOM Y3Jie CXOAHJOCh He Gosee
Tpex 3BeHbeB?

5) IlocnenoBatenbHOCTh o, @), A2, ... OOpa3oBaHa MO 3aKOHY:
a=a,=1; a,y,=a, a1 +1.

JlokasaTb, 4TO YUCJIO Q964 He NEJHTCHA Ha 4.

8 kaacc

1) Cm. 3agauy Ne 1 maa 7 kaacca.
2) Haiitu Bce TakHe HaTypaJbHble YHcaa n, 4To uHcao (n—I1)! He
AeJHuTCs Ha n2.

3) PewmTh B LENBIX YHCJAX ypPaBHEHHe: Vn +Vn+... ﬁ =m.

1964 pasa
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4) B mecruyronbiike ABCDEF Bce yribl paBHBI

Iloka3aTb, 4TO AJIHHH CTOPOH TAKOroO LIECTHYTOJNbHHKA YAOBJIETBO-
PSIIOT COOTHOLUEHHSIM: G1—@4=0a5—a=a3—0s.

5) PaccMmorpuM cymMbl uudp Bcex uucen ot 1 go 1000 000 BKAOYH-
TeJIbHO. Y MOJyYeHHBIX YHCeJ CHOBAa PacCMOTPHM CyMMy mudp H TaK
Aajiee, MOKAa He MOJYYHM MHJJIMOH OZHO3HAUHHX yHcesa. Kakux uncen
6oJsbllle CpeiH HHX — eMHHIbI HJH JBOEK?

9 kaacc

1) PewnTb B NOMOXKHTENBbHBIX YHCAAX CHCTEMY:

W=z
F=x
=y

2) JlokasaTb, uTO NMpoM3BeJeHHe JABYX MOCJENOBATeNbHBIX HATy-
pPaJbHBIX YHCEJ He fBJSETCS CTeNeHbI0 HHKAKOro LEeJOro YMeiaa.

3) HsBectHO, uto npu mi06oM uenoMm K+ 27 uuciao a—K* genurcs
6e3 octaTka Ha 27—K. Haiitu a.

CM. 3apauy Ne 4 ans 8 knacca. Kpome Toro, fokasath, 4TO eC/IH
JJIHHBI OTPE3KOB @y, ..., Qg YAOBJETBOPSAIOT COOTHOLIEHHAM @Q1—a4=
=0a5—03=0a3—0q, TO H3 3THX OTPE3KOB MOXKHO TOCTPOHTb PpaBHO-
YTOJIbHBIf 11eCTHYTOJNbHHK.

5) B uersipexyronvHuke ABCD u3 Bepwud A u C npoBefieHbl mep-
NeHOUKYJAapH Ha guaroHans BD, a u3 BepmwuH B u D npoBeneHsl
nepneHAHKyAsApHl Ha AuaroHaar AC. [loka3aTb, 4TO YeTHIPEXYTrOJbHHKH
ABCD u MNPQ nono6usl. M, N, P, Q — ocHOBaHHs nepreHAHKYIspOB.

10—11 Kaacch

1) Uucno N siBAsieTCsl TOYHBIM KBAJPAaTOM H He OKAHYHBAETCH HY-
JieM. Tlocie 3auepKkHBaHUS Y 3TOTO YHCJIA ABYX MOCJAeJHUX UHbp CHOBa
NOJNYyYHTCS TOYHBI KBaxpaT. Haiitu HauGosbwee uucao N ¢ Takum
CBOHCTBOM.

2) CM. zagauy Ne 3 paa 8 Knacca.

3) UsBecrHo, uto npu dio6om uenoM K =27 uucno a—K'%4 genur-
cs1 6e3 ocratka Ha 27—K. Haiitu a (cp. 3agauy Ne 3 ans 9 Kknacca).

4) CwM. 3agauy Ne 4 pasa 8 kaacca.

5) Ha kakoe HanMeHbllee YHC/IO HemepeceKaloLHXCA TeTPasnApoOB
MOXHO pa36uth Ky6?

I Typ
7 Kaacc
1) Ha orpe3ke AB Bbi6pana npou3BoJbHO Touka C H Ha OTpe3Kax

AB, AC u BC, kak Ha AMaMeTpax, nocTpoeHnd okpyx)HoctH 0,0; u O;.
Yepes Touky C npoBOAMTCS TNpPOH3BOJbHAs NpsiMasi, nepeceKaioas
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okpyxHoctb O) B Toukax P u Q, a okpyxHocTH Oz H O3 B Toukax Ru S
COOTBeTCTBeHHO. Jloka3aTh, 4uto PR=QS.

2) CoGpanuce 2n yesoBeK, KaxAblii H3 KOTOPHIX 3HAKOM He MeHee
YeM ¢ 7 NPUCYTCTBYIOIIHMH. JlokasaTh, YTO MOXHO BHIOPAThb M3 HHX
yeThIpeX YeJOBEK H PacCafHThb HX 3a KPYIJbIM CTOJIOM TaK, YTO TpH
ITOM KaxJblit 6yaeT CHIeTb PSAOOM CO CBOHMH 3HAaKOMBIMH (n>2).

3) B kBazpate co cTOpOHBl AHHBL |1 Bel6paHo 102 TOukH, H3 KOTO-
pBIX HHKaKHe TPH He JiexXaT Ha ofHoit npsiMoit. JlokasaTh, uTo Haligercs
TPeyroJbHHK C BepLIHHAMH B 3THX TOYKaX, MJIOLLaAb KOTOPOTo MeHbllle,
ueM /100

4) Yepe3s nporuBononoxHble BepiHHbl A ' C  ueTblpeXyroJbHHKa
ABCD npoBeaeHa OKpPYXHOCTb, Nepecekaiowas cropoust AB, BC, CD
u AD coorBercTBenHOo B Toukax M, N, P u Q. U3BecTtHO, uto BM=BN=
=DP=0Q, rae R — paguyc OKpPYyKHOCTH.

JokasaTb, yTO B TaKOM cjyyae cymMMa yraoB B u D maHHOrO yeThl-
pexyronbHuKa paBHa 120°.

5) Ilpu Kakux HaTypaJbHBIX @ CYLIECTBYIOT TakHe HaTypaJibHble
yhcna x M y, uto (x+y)2+3x+y=2a?

8 Kaacc

1) B n crakanax gocTaTouHo 6OJbILIOH BMECTHTENLHOCTH HAJNHTO MO-
poBHY Boabl. Paspewmaercs nepenuBaTth U3 Mo6Oro crakaHa B J1060MH
Apyroii CTONIbKO BOABI, CKOJBKO HMeeTcs B 3TOM nocienHeM. IIpu Ka-
KHX n MOXHO B KOHEUHOe YHCJIO LIATrOB CJHTh BOAY B OAHH CTaKaH?

2) Hausl Tpu TOukH A, B, C, nexauye Ha OfHOH NpsMOM, H TOYKa
O BHe 37Ol npsamoil. O6o3Haunm uepe3 O;, Oz, O3 UEHTPBl OKPYXKHO-
CTeil, OMHCAaHHBIX OKOJO TpeyronbHukos OAB, OAC, OBC. [loka3arts,
uro Toukd O;, O, O; JNexaT Ha OOHOH OKPYXKHOCTH.

3) Ha kBagpaTtHom nose pasmepamu 99X99, pasrpadensoM Ha
KJeTKH pa3Mepamu | X 1, urpaior asoe. IlepBblit HTPOK CTaBHT KPeCTHK
Ha LEHTp MOoJif; BCAe[ 3a 3THM BTOPOH MIPOK MOXKeET MOCTaBHTb HOJHK
Ha JM106yi0 U3 BOCbMH KJIETOK, OKPYXKaIOIHX KPEeCTHK NepBOro Hrpoka,
T. A. [lepBolit HrPOK BEIMTPLIBAET, €CJH eMy YAACTCS MOCTaBHTb Kpec-
THK Ha /06yi0 yIVIOBYI0 KJeTKy. Jloka3aTb, 4TO npH J06GOH Hrpe BTO-
pOro Hrpoka mepBblil Bceraa MOXKeT BBIMIPATh.

4) BuyTpHu paBHOCTOpOHHero (He 0653aTe/lbHO NPAaBHJABHOTO) CeMH-
yronbuuka A, Ay, ..., A7 B3aTa npousBosbHo Touka O. O6o3nauyum
yepes H,, Hy, ..., H; ocHOBaHHSI MCPNEHAHKYJAPOB, OMYLUEHHBIX H3
touku O Ha ctoponnl A4z, AsAs, ..., A7A, cooTBercTBeHHO. H3BecTHO,
uto Touku H,, Hy, ..., H7 nexaT Ha caMHX CTOPOHAX, a He Ha HX Npo-
nomxenuax. Jlokaszate, uto A\H\+A:Ho+...+A7H;=H A2+ HyA3+ ...
+H7A|.

5) B xBaapate co cTOpOHOIt AJMHHBI | B3siTa Mpou3BoJbHO 101 TouKa,
He 06s3aTeJbHO Jiexalude BHYTpH KBaxpaTta. JlokasaTb, YTO CylIeCT-
ByeT TPEYTOJbHHK C BepIUHHAMH Y 3THX TOYKaxX, TIJoWaAb KOTOPOro
He Goablue /eo.
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9 Kaacc

1) CM. 3anauy Ne 4 nns 8 kaacca.

2) Cm. 3apauy Ne 1 gas 8 kaacca.

3) Hokasatb, uto J1060e yeTHOoe uucao 2n > 0 MoxeT OHTh eNHH-
CTBeHHBIM 06pa3oM npeictaBieHo B Buge 2n=(x+y)2+3x+y,
Tle X H Y — LeJible HeOTPHLATEIbHbIE YHCJA.

4) B tpeyronbuuke ABC cropora BC paBuna noaycyMMe ABYX
ApYrux cropoH. JJoka3aTb, yTo GHCCceKTpHca yryia A mepneHAHKYJAspHA
OTpe3Ky, COeXHHSIOWEMY LEeHTPH BMHCAHHOA H OMHCAHHOH OKpPYXHO-
cTefi TpeyroJibHHKA.

5) Ha kneruaroit Gymare HauepueHa 3aMKHyTasi JOMaHas C BepllH-
HaMH B y3JIaX CEeTKH, BCe 3BeHbs KOTOPO# paBHbl. Jloka3aTh, UTO YHCJIO
3BeHbeB TaKOil JIOMaHOii YeTHO.

10 Kaacc

1) B n MeH3ypOK HaJHTBl n Pa3HBIX MKHUAKOCTEH, KpoMe TOrO,
HMeeTCs ONHA MycTasi MeH3ypKa. MOXHO JIH 32 KOHeYHOe YHMCJO ome-
pauMH COCTAaBHTb PAaBHOMEpPHbIC CMeCH B KaxXAOA MeH3ypKe, T. e.

chesaTh TaK, YTOOL) B KaXKA0# MeH3ypKe ObLIO pPaBHO = °r Hayallb-

HOT'O KOJIHYECTBA KaXKJAO0f KHAKOCTH, H NPH 3TOM OJHA MeH3ypKa 6blia
66l MyCTOM.

ITpumMeuaHue. MeH3ypKa No3BOJsieT OTMepATh JioGofi 06BeM
XKHIKOCTH.

2) lana cucTeMa M3 n TOYeK HAa MJOCKOCTH, PHYEM H3BECTHO, UTO
AN MoGBIX ABYX TOUEK MAHHOM CHCTeMbl MOXKHO YKa3aTb IBHIXKEHHe
TUIOCKOCTH, MPH KOTOPOM NepBasi TOYKa mepefiler BO BTOPYIO, a CHCTe-
Ma nepefiler cama B ce6s. JlokasaTh, YTO BCeé TOUKH TAKOM CHCTeMbl
JIeXaT Ha OAHON OKPYXKHOCTH.

3) Iau TpeyroabHuk ABC, npuuem cropoHa BC paBHa nonycymme
ABYX OpPYrux ctopoH. JlokasaTb, YTO B TAKOM TPeyrojbHHKe BepIUH-
Ha A, cepennnsl ctopoH AB u AC u UeHTPH BNHCAHHO# H OMHCAHHOM
OKDYJKHOCTEHl JieXXaT Ha OfHON OKpyxKHoctH (cp. 3amauy Ne 4 ans
9 knacca).

4) Cwm. 3agauy Ne 3 masa 9 knacca.

5) HMeerca GeckoHeuHOe KOJNIMYECTBO KapTOYeK, HA KaXOoi H3 KO-
TOPHIX HANMHCAHO KaKOe-TO HaTypasbHoe uucao. HW3BecTHo, uTo Ans
J1060r0 HATypaJbHOTO YHCJA n CYLIeCTBYIOT POBHO 7 KapToueK, Ha
KOTOpbIX HaMHCaHb! AeJquTeNH 310ro uhcaa. Jlokasars, uto mo6oe HaTy-
pajibHoe YHCJIO BCTpeuaeTcss XOTd Obl HA OLHOH KapTouke.

11 xaacc

1) U3 Toukn O HA NJOCKOCTH NMPOBeAEHO HECKOJBbKO BEKTOPOB, CYyM-
Ma QJHH KOTOpbiX paBHa 4. Jloka3aTb, YTO MOXHO BHIGPATh HECKOJNBKO
BEKTOPOB (MJIH, GLITb MOXKET, OAHH BEKTOP), AJIHHA CYMMbl KOTOPHIX
Gonbiue 1.
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2) Cwm. 3amauy Ne 3 gns 9 kaacca.

3) B tpeyroabuuke ABC cropona BC paBHa nojsycyMMe ABYX ApY-
rux cropoH. Yepes Touky A u cepeaunsl cTopod AB u AC npoBeneHa
OKPYXKHOCTb H K Hell M3 LIEHTpPA TSXKECTH TPeYroJbHHKA NMPOBEeAEHH!
KacarteqbHble. JloKa3aTh, YTO OJHA M3 TOYEK KACaHHS SIBJISETCS LEHT-
pPOM BNHCAHHOM OKPYXXHOCTH TpeyrobHHka ABC.

4) Tlupor umeer (opMy NPaBHIABLHOIO 7n-YroNbHHKA, BIMHCAHHOTO
B OKPYXKHOCTb pajuyca 1. 3 cepelHH CTOPOH NpoOBeAeHbl NPSIMONHHE-
Hble Hagpe3bl AjauHbl 1. Jloka3aTh, YTO mpH 3TOM OT nHpora G6yaer
OTpe3aH KaKoii-HHOYAb KYCOK.

5) Ilpu aBope koposst Aptypa co6panuce 2n peiuapeii, npHuem
KaX[blii U3 HHX MMeeT CpelH MPHCYTCTBYIOIUHX He GoJjee n—1 Bpara.
Hokasatb, yTo MepJsiH, COBeTHHK ApTypa, MOXeT TaK paccaiuThb
phbillapeil 3a KpyribIM CTOJIOM, YTO HH OJHH H3 HHX He OyJder cHIeTb
PANOM CO CBOHM BParoM.



J1-49084 IMonnucano k neyatu 23/11 1965 r. dopmat 60X90'/s6
3akas 478 O6bem 1,25 m. a. Tupax 20.000 3k3.

Tunorpagua Hsn-sa MI'Y. Mocksa, Jlenropn
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