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NMPENHCJIOBHE

VYBieyeHHe MaTeMaTHKOH Yacro HauyHHaercs € pas-
MbILVIEHH HaJi KaKoi-To ocoGeHHO MOHpapHBLIeHcs 3a-
naueii. OHa MOXeT BCTPETHTbCS M Ha LIKOJIBHOM YPOKe,
H Ha 3aHATHH MaTeMaTHYECKOro KpyXKa, H B XKypHale
WIH KHHXKe. BoraThiM HCTOYHHKOM TakKHX 3azay ciy-
¥KaT pasyipyHble OJMMIIHAAbl— OT WKOJBHBIX H TOpPOJ-
CKHX /10 MeXXIyHapOJAHBIX.

B stoit kHure co6GpaHa MoJHAs KOJJIEKUHs 3anay
3aKJIOYHTEJIbHOTO Typa MareMaTHYeCKHX OJIHMIIHAL,
NpPOBOAHMMBIX IO BCeil ctpaHe ¢ Hayana 60-x ropos. 3a-
JlauK 3aHyMepOBaHH NOApsA; Mo TabJaHyKe, cocTaBJieH-
HOH Ansl Kax[Ooil oJIMMNHAAbl, MOXXHO BOCCTAHOBHTH Ha-
Gopel 3apay, NpenJaraBLIMXCS YYacTHHKAM B KaXXIOH
H3 Tpex napaJsneneii —B 8, 9 u 10 kiaaccax.

K sanauawm, npeanarasuiuMcs Ha onuMnuazax 1961—
1979 rr., npuBeneHH pellleHHs, 3ala4H TOCAEAHHX OJIHM-
nuaj (1980—1987) cHabeHB KpPaTKHMH YyKasaHHSMH.

3anauu nepsblX osumnuax 60-x rosos (OHH Hasbl-
BaJIKChb BCEPOCCHICKMMH) B cpeaHeM [olipoile, HO H
3leCb BCTPeYAlOTCH 3aMbICJIOBAThie TOJIOBOJIOMKH, MOAO<
6paTh KJOY K KOoTOpbiM Heserko. CaMble TpynHbie 3a-
Jauy roMeyeHbl 3Be3J0YKOIL.

Ouenp pasHooGpasHbl 3ajaud H [0 MaTeMaTHye:
CKOMY COJIePIKaHHIO.

IToutH B KaXkpoM BapHaHTe OJHMIHAAHBIX 3anaHHH
BCTpeYaloTcsl TPaAHUMOHHEIE MO (GOpPMY.JIHPOBKE 3anauH
06 OKpPYIKHOCTAX H TpeyroJbHHKaX, KBaJpaTHHX TpexX-
YjleHaX H LenbX YHCNAX, ypaBHEeHHAX H HePaBEHCTBaXx.
KoneuHo, 3T0 He NMPOCTO yNpaXKHeHHs HA NPOBEpPKYy 3Ha-
HHl U IpUMeHeHHe CTAHAAPTHBIX IIKOJBHBIX NMPHEMOB, a
yale BCEro TeOpeMBl, KOTOpble HY¥KHO JI0OKa3aThb, 3a-
Jlau¥ HAa OTHICKAHHE MHOXECTB (reoMeTpHYeCKHX Mect),
MHUHHMYMOB WJIK MaKCHMYMOB, TpeOylolllne HEKOTOPOro
HCCJIeIOBaHus,
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3uauuteNbHO OOJbIle, OAHAKO, 33134 € JaJIeKo He
cTaHaapTHoii QopmynupoBkofi. [lisi moHcKa OTBeTa H
JIOKa3aTeNpCTBa 3Jiech HYXHB HE CTOJIKO IIKOJIbHBIE
3HAHHKS, CKOJIBKO SJPAaBHIi CMBICJ, H30CpETaTesbHOCTD,
yMeHHE JOTHUHO pacCyXaaTh, NepeBecTH HeOGLYHOR
yciopHe Ha NONXONSILUHA MaTEMaTHYECKHH SA3bIK. Ha-
JIeKO He BcerJa pelleHHe TaKoH 3a/auH— lleloYKa H3
HECKOJLKHX €CTeCTBEHHBIX maros. BriBaer, uto, Jaxe
Xopowo pas3obpaBlIHCh B YCJOBHMH, NOJIO He yAaeTcs
HaiTH NPaBHJIbHHIH NyThb pacCyxkJeHHH, DPYKOBOASLLYIO
HIel0, XOTSl TOTOBOE pelleHHe 3aHHMAeT BCEro HeCKOJIbKO
CTPOK (Y4TO H OTJHYaeT KJIACCHYECKYI0 OJHMIHALHYIO
sapauy). HyxHoe coofpaxkeHue BO3HHKaeT HHoOrjza co-
BEpIIEHHO HEOXHAAHHO, WHTYHTHBHO, KaK HEKoe «03a-
peHHe». DTH MOMEHTHl «OTKDHITHAI®» M COCTABJAIOT pa-
JOCTh MaTeMaTHYeCKOro TBOPYeCTBa.

KoueuHno, unesi, noHauasy HeoXHIAaHHasi, MOXeT 3a-
TeM BCTPeTHTbcs ellle K elle pa3. (CkaxeMm, Kpacupasd
HaxoAka B 3ajaye 7 — NPOCJENHTh, KAK MEHSeTCA CyM-
Ma BceX uHces B TalJIHLe-— B HECKOJLKO HHOM IPeJIOM-
JIeHHH OKa3mBaercsl NoJie3Hoil B 3apauax 151, 196, 271
u apyrux.) M nocreneHHo HCKyccTBEHHOe pacCyXKaeHHe
HauHHaeT BOCIPHHHMATBCH yXe KaK MPHBBIYHLIA, cO3Ha-
TeJIbHO NPHMEHfeMBIH MeTOx.

[lpocyenHTh HEKOTOpHE XapaKTepHEIE NPHEMBI pac-
CyKneHHH, MoJie3Hble He TOJBKO B OJHMIIHALHBIX, HO H
B Cepbe3HBHIX MaTeMaTHYeCKHX 3ajauyax — OfHa H3 Ie-
Jiet «Te€MaTHYeCKOro IyTeBOLHTENsi», MOMEILIeHHOTO B
KOHILle KHHIH. B HeM conepiaTcsi TakikKe KpaTKHe CBe-
AeHHsi 00 OTHeJbHLIX MOHATHSIX, TeopeMax, MeTolaXx,
JIMIIb MHMOJIETHO 3aTparvBaeMHX B IUKOJLHOM Kypce
HJIH cefiuac BOBCe B Hero He BXOASMIIHUX, HO [O TpajiH-
LMK CYMTAIOIMXCA H3BeCTHHIMH Ha oJiuMnuazax. 3To,
npexJje BCero, MeTon MaTemaTHuecKoll munykumm ([11),
CBelleHHsl O NeJHMOCTH uenblx uucen (I12), mHorowre-
HoB (I15), kyaccHyecKoe HepaBeHCTBO MeXny Cpei-
HHUMH apHdMeTHYecKHM H reomerpHueckuM ([18); Ho-
Mepa I11, I12, ... 03HayalOT CCEUIKK Ha COOTBETCTBYIO-
mHe TemMH mnyTepoautedsi Ha nam B3rasn o Oyner
NoJie3eH DYKOBOJHMTENISIM MaTeMaTHYeCKHX KPYXKKOB H
TeM, KTO NpeANoyHTaeT 3aHHMAThCAl 3ajadaMH Kakoro-
TO OpefeNIeHHOTO Xapakrepa H Xotell OBl HX pasml-
ckatb. Pasymeercs, nyreBonHTesNb pnaeT JIHIIb HEKOTO-
Py©o BecbMa NpHONH3UTEALHYIO ODHEHTALHI0O B OrpoOM-
HOM pa3HooOpasuK 3ajgay W HAel, BCTPEYAlOLIHXCA B
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HX pellleHHH, — MHOTHE 3aJayH MOTyT OBITb OTHECEHH!
OLHOBDEMEHHO K HECKOJIbKHM TeMmaM, APYrHe HacCTOJbKO
cBoeoOpa3Hbl, YTO NpH MNonbiTKax OGojiee TOHKOH KJacs
CHUKALKK AJIf KaxAoH MpUULIOCh Obl 3aBeCTH OTAeJNb-
HYIO «TeMy>.

Benb rnaBHasi uesb KIOpH Ka)IOH OJIHMIHAbLl —
nono6paTth HOBLIE 3aJauM, AEMOHCTPHpYIOILHE HIKOJbHH-
KaM CBeXHe, €llle He BCTpeyaBLIHecs HM HAeH, TEMH,
NOCTAHOBKK BONpOCOB. MaTemMaTHKH, YI€HB! XKIODH, PH+
AYMBIBAIOT TaKHe 3aLayH CAMH, YSHAIOT y CBOHX KOJI«
Jier, 4eprnaioT M3 MaJIOM3BECTHHIX KHHT HJIK HOBHIX Ha-
yunbix cratei. (Hepenko kpacuBas snemMma B Hay4YHOH
pabote omHpaeTcsi Ha 3JIEMEHTapHYI0 HJel0, H H3 Hee
poxiaeTcs onHMINHajHAas 3ajaya —TaK BO3HHK/IH 3as
naun 181, 219, 248, 267 u npyrue; a 3anaua 148, crme.
UHaJAbHO TNPHAYMAaHHAfA AJI OJHMIHAAH, OKa3ajach B
TOYHOCTH coOBMajaiollell ¢ JeMMol H3 HayyHOH CTaTbH,
OTHOcsILlelicsl K coBpeMeHHO# anreGpe.)

YacTo, naxe €CJH CIOXKET 3aJauyH HOCHT IIyTOYHBIH,
HrpoBOH XapakTep HJH B3SIT H3 DeajlbHOH IKH3HH, BO<
1poc, NpeajaraeMblil mJisl HCCJIeAOBAHHSA — HANTH ONTH<
MaJbHBIH aJITOPHTM NOBELEHHS, HAWIYUIUyl0 BO3MOX«
HYIO OLIEHKYy, MaKCHMyM WJIH MHHHUMYM, — THIIHYEH IJIs
MaTeMaTHKH.

Bo MHOrux 3ajauax o HepaBeHCTBaX, pa3MelLleHHfX
TOYEK M NOKPHTHAX CNEeLHANHCT y3HaeT JileMMbl M3 aHa-
Ji¥3a, B 3a/layax O 3HAKOMCTBAX, [OPOrax M TypHHpax —
BapHAHTH HJIH YacTHHE CJyYaH TeopeM TeopuH rpados.
XapakTepHble IOCTAHOBKH 3alad O MHOTOKDATHO MOBTO-
PSIOILHXCH OMepauusaX BO3HHKAIOT BO MHOTHX 06JacTAX
MaTeMaTHKH, B YaCTHOCTH B INPOTPAMMHPOBAHHH, TeO«
PHH JHHAMHYECKHX CHCTEM.

Takum o6pasoM, oJuUMIIHANHHE 3ajayd MO3BOJSIOT
NPHOTKPHITh 3aBeCy HAaJ Cepbe3HOH MaTeMaTHKOH —
KJlacCHUeCKO# M coBpeMeHHOH. OTUacTH OHH Jaxe oTpa+
2KaloT MocJIeJHHe MaTeMaTHYeCKHE MOJH, — OHM, Kak H
MOJia Ha OfeXIy, MEHSIOTCA C TOJaMH.

Koneuno, moxroraBnuBasi Habop 3anay nJjisl Kaxxkaom
OJIMMIIMAJH, YWIEHH XKIODH YUYHTHIBAIOT HE TOJIbKO IpH«
BJIEKATEJIbHOCTh (POPMYJAHPOBOK K HAYUHYI0 3HAYHMOCTb
otjenbHEX 3azay. OauMnuaza — 310 COpeBHOBaHHH, L6
HECKOJIbKO NpeNJIOKeHHBIX 3a/ay HYXHO PelHTh 3a 4—
5 qacos, u HaGop 3amay AJs KaXAOro KJacca JOJIXKeH
YUHTHIBATb BOBMOXHOCTH M HHTEpECH YYacTHHKOB: OBHITH
JOCTATOYHO TPYAHBIM, 4TOOH BHIABHJHCH NOGeAHTENH,

8



H B TO e BpeMs JOCTaTOYHO IPOCTHIM H pasHoobpas-
HBEIM, 4TOObl YAOBOJIbCTBHE H MOJb3Y MOJNYYHIO OGOJbe
LIMHCTBO yYaCTHHKOB— H  «TeOMeTph», H  «ajrel«
PaucTh», H JIIOOHTeNH KOMOHHATOPHO-JOrHYECKHX 3a-
naf. B BoibOpe 3ajay BHMAHB H BKYChl KOJJIEKTHBA
MaTeMaTHKOB, FOTOBHBHUIHX KaXIyl0 OJHMIIHaly, HO
TaKXe M MHOToJIeTHHe TpPaJULHH OJIMMNIHaZ, Nepeaaro-
uHecs oT MOKOJIeHHs K NOKOJIEHHIO.

* ¥ ¥

VYBileueHHe saHMMaTeJbHBIMH 3aJaYaMH HMeeT B Ha-
1weit crpaHe ray6okue KopHH [61]: spece MOXHO BCIIOM-
HHETb H yuebHukn @. Maruuukoro u JI. diinepa, U MHOroO-
yHcJaeHHble cOopHUKH 8ajay XIX Beka, H H3laBaBIIMACA
c 1894 r. mo 1917 r. B Onecce, a satem B Kuese xyp-
Hall «BecTHHK ONBITHOH (H3UKH M 3JleMEHTapHOH Mare-
MaTHKH», INpejJlaraBUIMii TpyAHble 3akayH <«HA KOH-
Kypc» CBOHM YHTATEJIAM — YUHTEJsIM, CTyJAeHTaM, y4a-
IHUMCS THMHA3HH H peasIbHbIX YYHJIHLIL.

Ilepebie oauMmuaabl WKoJbHHKOB B CCCP 6nun
npoeeneHHl GoJsiee moJsiyseka Tomy Hasan. B 1934—35 rr.
TOPOJICKHe MaTeMaTHYeCKHe COPEBHOBAHHsl IOHBIX Mare-
MaTHKOB coctosyiich B Jlenudrpaae, MockBe u TG6u-
JIHCH, HecKoJbKO nosxe—B Kuee. B mocsesoeHHble
ToAH TpaaHUMH pas3HoO6pa3Hoil paboTEHl CO LIKOJbHH-
KaMH (KpYXKH IIpH YHHBEDCHTETaX, JIeKIHH, OJIHM-
NHaJAbl) OXBATHIBAJH YyXe JEeCATKH ropojos. B KoHle
50-x rojoB Hiesi BOBJEYEHUS] B 3Ty paboTy IIKOJbHHKOB
Bceff CcTpaHBl HOCHJIACh B BO3[lyXe; HHTepeC K HayKe,
npexae BCero MareMartHke M (H3HKe, CTHMYJAHPOBAJICH
NepBBIMH NOJIETaMH B KOCMOC, HayaloM GypHOro passH-
THSl BBIYUCJIHTENIBHOH TEXHHKH.

Cefiuac yxe TpyAHO HaBepHSIKAa ONpENEJHTb, KTO
NepBHIM NpPenJIOKUI coOpaTh BMeCTe LIKOJBHHKOB— IIO-
OGenuTesell MaTeMaTHYECKHX OJMMIHAA H3 pasHHX ro-
pponos. Ilo-Bunumomy, ato 61 Bopuc Hukosaesuu Ile-
JIOHe, 3aMeyaTeNbHBII MaTeMaTHK, 3HTY3HasMy KOTO-
poro o6si3aHbl CBOMM NOSIBJIEHHEM H NepBHE OJHMIHALLI
B Jlenunrpage. Ocenbto 1959 r. Ha ojaHOK M3 TpanH-
LUHOHHBIX TONOJIOTHYECKHX KoHpepeHUHil B TOunHCcH B
3KCKypcHoHHOM aBToGyce psaom ¢ B. H. Jlesone okasas
JIOCh HECKOJIbKO MOJIONBIX MaTeMaTHKOB M3 PasHBIX ro-
ponos, B ux uncie— M. B. T'upcanoB u JI. B. ®ykc H3
Mocksbl, A. C. Ileapu, pabotapwmnii torza B Bopo-
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Hexe. Peup 3amyia o MareMaTHyecKHX OJIMMOHAJAAX B
pasHbIX roponax, o6 ux nobenurensx. U sgece xe 6110
pellleHo ISl Hayajla TPHIVIACHTb HA 3aKJIOYHTESbHBIH
Typ Mockosckoii onMMNuHagb CTaplUeKJIacCHHKOB XOTS
OBl M3 HeCKOJILKMX TOPOAOB H peclyGJHK, Iie NPOBOLH=
JIKChb OJNIMMITHAZAL!, HAMHCAB NHCbMa 3HAKOMBIM MarteMa-
THKaM, a ellle Jyulle — pasociaB O(QHIHAJIbHBIE [PH-
TJIalIeHHsl.

B MockBe 3a ocylecTsieHHe 3Toil HjaeH 0cOOeHHO
aktuBHO B3siess W. B. T'mpcanos, B Te romel— onuu
U3 caMbIX JlefTeJIbHHX PYKOBOAMTeJseli UIKOJbHOTO MaTe-
MaTHuecKoro Kpyxka npu MIY. Ee peanusaunus crana
BO3VOXHOH OJjlaronapsi moanepxke pekropa MIY aka-
nemuka WM. T. IlerpoBcKoro u mepBoro 3aMeCTHTENSI MH+
nuctpa npocBewienuss PCPCP  npodeccopa MIY
A. V. MapkyluieBnua, BIOCJEACTBHH — BHIE-TIPE3HAEHTA
AxkaneMun nmenaroruyecKHxX Hayk. 3jech HeJb3sl He OT-
metutb Takxe HW. C. Ilerpakosa, B Te rogn paGoras-
mero MeroauctoM Munucrepersa npocseltennss PCOCP
flo0 MaTeMaTHKe, MHOTO CAeJIaBLIEr0 AJisi OPraHH3ALHMH
CHCTEMH OJIMMIIHAL,.

B craHOBJIeHHH W pa3BHTHH BCEPOCCHHCKHX H BCe-
COIO3HBIX MaTeMaTHYeCKHX OJIHMIIHAaZ OCOOeHHO BeJIHKa
poab akazevuka A. H. Kosnmoropoea. Auapeit Hmuko-
JlaeBuY ObLU1 OJJHKM M3 DyKOBOLMTeJed MEePBHIX MOCKOB-
CKHX OJIMMNHAJL H IIKOJBHOTO MaTeMaTHYECKOTO KpPyX-
ka npu MI'Y ewe B 30-x ronax. Asropurer A. H. Kon-
MOTOpOBa, ONHOrO H3 KpynHeHmux yueHblx XX B., OKa<
3bIBaJl OrpOMHOE BJIMSIHHE Ha TepecTpoiiKy MareMarHye-
cKkoro 0GpasoBanus, Hayaryw B 60-x romax. dTo H Cy-
INecTBeHHAasi MOJAEPHH3AUHfA [porpaMMm H CTHAS YyyeC-
HHKOB JJIsl MAacCOBOH IIKOJIB, H OpPraHH3alHsl CrelHallb-
HEIX (PH3HKO-MAaTEMATHYECKHX IUKOJ-MHTEDHATOB IIPH
KpYynHeHmux yuusepcurerax. HeomHokpaTHO BBICKA3H-
paBlasicsa A. H. KoamoroposbiM Haesa o audbepeHuHna-
uHd o6pa3oBaHHsl B CTapLIHX KJjaccax—oO NpPefoCTaB-
JIHHH BCEM IIKOJbHHKAM BO3MOXHOCTH BHOOpa Hamnbo-
Jlee NHTepeCYIOUHX HX MPeaMeToB s GoJiee riy6oKoro
H3yueHHs — ellle KOeT cpoero ocymecreienus. [Toanep-
JaB HAel0 OpraHH3allH¥ BCEPOCCHHCKHX OJIHMITHAZA,
A. H. KosmMoropoe Ha AOJIHe TrOABl CTaJ OCHOBHBIM
HayyHbIM DYKOBOIHTEJIeM MaTeMaTHYecKoii OJHMIHajbl.
Ilosanee, Korna Gwur ob6pasoean LleHTpasbHBIH OpPrKO-
MHTET BCEeCOIO3HOH OJHMIHAAbl N0 MaTeMaTHKe, (H3HKe
¥ xumuH, A. H. KonmMoropoB BO3ryiasmii Metoauueckyio
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KOMMCCHIO N0 MaTeMaTHKe NpH OprKoMuTeTe (ero aame-
crurensaMu 6puiH B 60-e u 70-e ronsl M. M. Bammaxos
v H. B. Bacwiber, B kKoHle 70-Xx TromoB— Takxe
H.X.Posos u A. H. 3emisikoB, B 80-e roner— B. B. Ba-
smwios u 0. B. HecrepeHko; mnpejcenartesieM KOMHCCHH
c 1983 r. cran akagemuk AH YCCP npodeccop MI'Y
B. B. Tnenenxko).

A. H. KosMoropoB HeckoJIbKO pa3 NpHe3kaJs Ha 3a-
KJIIOYHTEJIbHEIH TYp, HCIOJHAT OOGSI3aHHOCTH Ipejcena-
Teds Kiopu. C HHM 00CYXAAJHCh BCe NPHHIHIHAJIbHbBIE
BOIIPOCH — COCTaB KIOpPH, (GOpPMH ITIPOBEJCHHS OJHM-
NHaj M HX HayyHas [porpamma, CoAepXkaHue 3ajnauy,
HTOTH oaumnuajg. Auapeir HukonaeBuu cuuTan oueHb
BAaXHBIM yyacTHe B paoTe XKIODH MOJIOJBIX MaTeMaTH-
KOB, B TOM YHCJIe CTYyJeHTOB — nobGenuresiel NpoOILJIHIX
OJIHMNHAJ; TLIATEJbHYIO NMOATOTOBKY K JIEKIHAM H pas-
6opy pelleHuH 3ajay CO IIKOJbHHKaMH; MNooLlpeHHe
(B uacTHOCTH, ynoMuHaHHe B NyGIHKAaLUAX OG ONHM-
NHafax) yuyuresel, YbH YYEeHHKH IOKA3aJH XOpOIlHe
pesynbratel. JKuBo uHTepecosasics Auzapeii Hukonae-
BHY, OTHIOAb He JIMIIEHHBbIH CHOPTHBHOH XXHWJKH, H pe-
8yJIbTaTaMH «CBOHX» yYeHHKOB — IIKOJIbHHKOE K3 @MIII
npu MI'Y. HecomuenHo, cambiii ¢akt, YTOo OJHUMIIHALY
BosrsasisieT akajeMuk A. H. Kosmoropos, nomorarn
NpuBJieyb K yYaCTHIO B OJIHMIIHAZEe MHOTHX TaJIaHTJIH-
BBIX JIIOAeH.

Hrak, pecHoii 1960 r. Ha MOCKOBCKYIO OJHMIHALy
BllepBbie IpHeXaJH T[pPyNNbl LIKOJIbHHKOB H3 JAEBATH
COIO3HBIX pecnyGJIMK H HeCKOJbKHX o6jacteii Poccuii-
ckoii Qenepauun. A B cienyiomem, 1961 r. omHoBpe-
MEHHO CO BTOPBEIM TypoM MockoBcKoii osuMIHanbl Gblia
nposesiena Ilepsass Bcepoccuiickas oJHMNHaga 1Mo Ma-
TEeMaTHKe, Ha KOTOPYI0 COOpaJiiCh KOMaHJH MO YeThipe
yejioBeka u3 OosbmnHcTBa o6iactefi H pecny6snk (OT
YKpauHBl NpHIacuiu ueThipe Komanin). Clepymoliue
OJIUMIIHAJbl CTAJIH YXKe BIIOJHE CaMOCTOSITEJbHBIMH,
xota 1o 1965 r. nposopnnuck Takke B Mockse. Yixe Ha
CaMbIX MepBHIX OJMMIIKHafax B YHcJe nobeauTesel, Kpo«
Me TMPH3HAHHBIX JIHAEPOB — MOCKBHYEH H JIGHHHIDaJ-
1eB, Obtn wxrosbHuKM M3 Kasaunu, Kuesa, EpeBana u
APYTHX TOPOROB H pecnyGJIHK.

[MosiBHNIack BO3MOXKHOCTL (POPMHPOBATH [PENCTABHs
TenbHylo komaHay CCCP Ha MmeXpayHapoLHble Mmarema-
THYeCKHe onuMmnuanbl (mposoasiuuecss ¢ 1959 r.). Kak
TIPAaBHJIO, COBETCKHE LIKOJBHHKH YCIEIUHO BHICTYIAIOT
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Ha 3THX OJIMMIIHagax M B KOMAaHIHOM [iepBeHCTBe 3aHH-
MaKT OJHO M3 [epBHIX MECT.

ITepBrle BeepoccHiickHe OJMMIMANL! IpPHBENH K pac-
LIHpEHHIO reorpauu OJHMIIHALHOrO JABHX(EHHS B CTpa-
He—BO Bcex o0sacTsAX M pecnyGiHKax MNOCTENeHHO
CTaJId TPOBOLMTbCH CBOH OJIMMIIHAAB, NOOGEAHTENH KO-
TOPbIX CTAHOBWJIHCh YYACTHHKAMH 3aKJIOYHTEJbHOTO
Typa. K yyacTHio B MECTHBIX OJMMIHagax H B 3aK/iO-
YHTEJLHOM Type aKTHBHO NOAKJIOYAJNHCh MaTeMaTHKH
U3 pasHpIX ropojos. ¥Yxke ¢ 1960 r. ycraHoBHJIOCH Tec-
Hoe coTpyaHMuyecTBo MeXay MockosckuM u Jlenunrpans
CKHM YHHBEPCHTETAMH. JTO KacalJlochb He TOJBKO OJIHM-
nHaj, HO H Jpyrux ¢opMm paGoThl CO MIKOJbHHKAMH.

MHorne uHTepecHble HauMHaHus ucxoawntu H3 Cu-
6upu. B HoeocuGupckom AkazsemMropojke B 3TH TOAH
NOA PYKOBOACTBOM akazeMuHkoB M. A. JlaBpenTheBa
C. JI. Co6onepa u unena-koppecnonsentra AH CCCP
A. A JlanyHoBa co31aBasiCsl UEHTD NPHUTSAKEHHS IOHBIX
MaTeMaTHKOB H (PH3HKOB BCEH a3HATCKOH 4YAacTH CTPaHBL:
no pesygbtataMm BcecnOupcKod 3a0YHOH OJIMMIHALBI
GoJsibLIyl0 TpyNNy LIKOJHLHHKOB NPHIJIALIAJNH B JIETHIOW
1KOJy, a 3aTeM JIyyllHe K3 HHX MOTJIH NOCTynarh B
coznannyio npu HI'Y ¢usuko-marematnueckyro wmxoJy-
uHtepHat. Ilo wWHHUMAaTHBEe TpyNNBl aKaaeMHKOB B
1963 r. Takue mWKOJNBl GBUIK CO3AAaHBI NPH MOCKOBCKOM,
Jlennnrpanckom, HoBocnbupckom n Kuesckom ynuBep-
CHTeTaX, Mo3JHee —H B JPYrHX pecnyGJHKax; 3TO
TaKXe HeMaJo Croco6CTBOBAJNO MOMNYJSIPHOCTH OJIHM-
nHaz (BCTyNHTeJbHBIE 5K3aMeHH B 5TH IIKOJH INPOBO-
BATCH, KakK NPaBHJIO, HA OOGJACTHBIX H peclyO0JHKaHCKHX
OJINMITHAAAX).

Bosbiyto poJsib CHIpajio npHcOefHHeHHe K OJHMIIHa-
AaM  (H3HKOB, OCOOEHHO — aKTHUBHOH Tpynnmbl KOMCO-
mosbiies u38 MOTU (3namenuroro Ha Bcio crpaHy PH3-
Texa), onupasiueiics Ha noanepxky LUK BJIKCM. Bos-
rJaBJslyl 3Ty Tpynny wMoJionofi npenojaBaTesb Marema-
THkH A.T1.CapuH (B Hee BXONMJIH, B YaCTHOCTH, XOPOLIO
H3BeCTHBle IIKOJBHHKAM M0 XypHany «KpaHT» (H3HKH,
toraa eue crygents JI. . Acsnamasos, 10. M. Bpyk,
H. 111. CinoGonenkwnii).

Ecin yxXe npenaBaTbCsi BOCIOMHHAHHSIM, HYXHO CKa-
3ath, 4t0 ob6benuHenuo ycwnuit MI'Y u MOTH npexn-
LiecTBOBAJIK ropsiuve AHCKyccuH. [lejo B TOM, 4TO B
MO®TH npugymanu ceow cHcteMy (H3HKO-MaTeMaTH-
YeCKHX OJIMMIIHAJ: CTyJAeHTaM, acHpaHTaM H mpenoja-
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BaTeNsiM, Pa3be3kaBIIHMCA HA 3MMHHE KaHHKYJIH, BpY+
qaloTCsl 3afaYH M HHCTPYKUHMH, KaK I[IPOBECTH OJIHM+
nHagy B POOHOM ropoje, a BCe PabOTH IIKOJbHHKOB
OHM TpHBO3AT B MOCKBY Ha mpoBepKy (M, KOHEYHO, HA
®ustex!). B Tex roponax, rie yxe HMeJHCb CBOH MHO-
rojleTHHe OJIMMITHANHBlE TPALHLMH, «KOHKypEHLHs» pa3-
HLIX OJIAMIHA[ Kasanach MHOTHM HeHYXHOH. Anjpeit Hu-
KosaeBnd KoJiMOTOpOB ellle ZoJro BCIOMHHAJ, KakK «Je-
HUHrpanibl He no3pojuiH CaBHHY» NpPOBOOHTH Yy cebs
¢usnKo-MatemaTuueckyo onumnuazy MO®TH no Ttakoit
cxeMe. Brumo peleHo nmpoBoauTh OJHMIHAAH MO MaTe-
MaTHKe K (M3HKe [0 eJHHOH MHOTOCTylleHYaToif cH-
cTeMe, IPH KOTOpOH IJlaBHAf poJib B OGJIACTHEIX, TOpoa-
CKHX, PAHOHHBIX H LIKOJBHHIX OJHMIHanaXx OTBOAHJIACH
MeCTHHIM y4YeHBIM, IIpelioflaBaTesifiM H CTyleHTaM BY3O0B,
yuntenam. JIns pykoBoacTBa oJmMmHaznofi 6bur o6paso-
BaH LIEHTpaJbHHK oprkomurer. B Hero Bouwtu npexpcra-
sBurenn Munucrepersa npocBemennsi, LIK BJIKCM, o06-
mectBa «3HaHue». IIpencenareneM OprKOMHTETa OOJTrHe
roabl 6bL1 3aMeuatesbHblii Gu3nk akagemuk M. K. Ku-
KOHH, NMPHHUMABIIHKA, HECMOTPS HA CBOIO 3aHATOCTD, XH«
Befilllee yyacTHe BO BCeX OJIMMIHAAHHIX W LUKOJBHBIX
Aenax.

Ha nepBbix onnMnuanax B MockBe 3aK/IOUHTENbHHIH
Typ no matrematuke (B MIY) u o¢usmke (B8 MOPTH)
NpoBOLWJICA [IOYTH OJHOBPEMEHHO, C TAaKHM pacyeroM,
YTO6B €ro Yy4YaCTHHKH MOIJIH [OllacTb Ha OJHMNHAAY
nmo oGoum mnpenMmeraM. ITo HHMUHAaTHBE AKTHBHCTOB H3
MOTH noGeautesnn onuMnuagbl NPHUIJIAMIAIKCL B MO-
Joaexubit jareps 11K BJIKCM «Opanenok». Cranu pe-
TYJIIpHO MPOBOLHTBCS BCECOIO3HBIE 3a0YHBIE OJIHMITHAAH
uepes raserbl «Komcomosbckasi mpaBia», «YuHTelbCKas
rasera» M MeCTHHle MOJIOJleJKHBIE Ta3eThl— HX Mo6enH-
JleJIH NpHIJallajuch Ha OYHHIE pecny6JHKaHCKHe H 006-
JlacTHele onnMnuans (cM. [4, 12, 14, 16, 17]).

Bosbmyio nomows opranusatopaM MeCTHBIX OJHM-
NHaJl OKashblBaJiH pacchiiaeMble H3 MOCKBBI CIIHCKH pe-
KOMeHJOBaHHBIX 3aay, a TaKXe CTapllIHe TDPaAHIHOH-
HBIMH TIOE3AKH CTYLEHTOB, aCOHPAaHTOB W TNpenojaBaTe-
JI€l BeLYLUHMX BYy30B CTpPaHLl Ha OJIHMIHAnB B KauecTBe
npencTasuTeNiell  HeHTpaJbHOrO OprkoMuTera. Kpowme
PaboTel B XKiOpH OGNACTHBIX M peclyOJIHMKAHCKHX OJIHM-
IHaj, UM TOpy4ajsoch W MHOrO JPYTHX JeJ: NpPOBECTH
IIpHEMHbIE 3K3aMeHB! B LIKOJH-MHTEPHATH, paccKasaTb
O BY3aX U BCTYNHTEJBHEIX 9K3aMeHaX, o6CyNuTb ¢ Me-
10



CTHHIMH MaTeMaTHKaMH H YYHTEASMH NOCTAHOBKY pa«
6OTEI CO INKOJILHHKAMH, NPOYECTb JIEKIHH; €CTECTBEHHO,
JJIS 3THX TNoe3noK BuIOHpaJuch Te, KTO obsajan yxe
JAOCTATOYHBIM ONBITOM. JTH TNOE3AKH HMeJH OGoJiblioe
BOCIHTATENIbHOE 3HAYeHHe JJIg CaMHX CTYAEHTOB H
a4cnMpaHToB; MHOTHE M3 HHX NO3[Hee CTaJH aKTHBHLHIMH
opranusaropaMu pa6oThl cO WIKOJbHHKAMH.

Hano sameruts, uTO, NOMHMO 5HEPrHH W BpEMEHH
MOJIOAbIX YYEHHX, Bcsl 3T pabora — ocoGeHHO MOe3nKH
Ha OJHMNMAAH, OpraHM3aLusl JIETHHX IIKOJ — Tpebo-
BaJjia HeMashX (uHaHcoBbX 3arpar.’ M1 tor ¢akr, uro,
NOMHMO OpPTraHOB HapoAHOro 0o0pa3oBaHHsf, €e aKTHBHO
noazepxnsaiu pekropu MI'Y, MOTH u npyrux Bysos,
MunucrepctBo BHcero o6pasoBanus, AKalleMusi Hayk,
LK BJIKCM u uenbii psin Apyrux OpraHu3aumii, ne
HMEBUINX NPSIMOTO OTHOIUEHHS K LIKOJIbHHKaM, OTpaxal
Bceobllee BHUMaHHE K Pa3BHUTHIO HAyYHOro NOTEHLHaJa
CTpaHbl, XapakrepHoe mJjs Tex JeT. (OTyacTH ero MOX-
HO CpaBHHTb C HbIHellHeli BceoOllefi yBJIEYEHHOCTbIO
HHPOPMATHKON M KOMINbIOTEpH3allnedl, HO €CTb, KOHEUHO,
CYLIECTBEHHLIE OTJHYHS — 3HAYHTENbHO GoJiblLiIKi, 0b1ile-
rocyllapCTBEHHHI pa3Max, Heo6XOAMMOCTb CYLIECTBEHHO
6OJIbIIHX CPEACTB, OTCYTCTBHE MHOTFOJIETHErO NpeaBapH-
TEJILHOTO ONBITA, KaKOH HMeJCs Yy MaTeMaTHKOB.)

Eile onHa Tema, KOTOpPYI0 HYXHO 3aTPOHYTb, pac:
CKa3biBasi O Pa3sBHTHH OJIMMIHAJHOTO ABHXXEHHS H ApY-
THX BO3HHKIIHX B 60-e ronel ¢opM paboTH CO IIKOJbHH-
KaMH, — BHIIYCK y4YeGHOH H HAy4yHO-NMONYJSPHOH JIHTe-
parypu. B Te rogm (x coxaneHuio, auimib xo 1962 r.)
BHIXOAWJIH NpeKpacHble nepuonpnyeckue cOOpHHKH «Ma-
TEMaTHYECKOE MPOCBEIIEHHE», aJPECOBAHHEIE CTYIEHTaM,
yyuTeasM, JIOOUTENsM MaTeMaTHKH, Tie 00CyXaaJjHch
Takxe H neparoruyeckue sompochl. C 30-x romoB H3zas
BaJjlacb cepus Opouop «[lonyssipHble JieKIHH 10 Mare-
MaTHKe», aiPecOBaHHHX B MNEPBYI0 OyYepelb IUKOJbHH-
KaM. ¥Y>Xe BHIWIH NepBble BHINycKH «BubnuoTeKH Mare-
MaTHyeckoro Kpyxka» [33]—([40], orpaxaBiuine OmmT
LIKOJBHOTO MarteMarnyeckoro Kpyxka npu MIY. Has
HaYHHAIOUIMX  <«OJHMIIMaJHHKOB» 1O  HHHLIHaTHBE
A. H. Konmoroposa 6bl1 H3nan Ham He6oJsbinoi c6op-
Huxk [5].

ToBopsi o suTeparype AJisi IIKOJbHHKOB, HEJB3S He
BCNIOMHHTb, KOHEYHO, H O TEPBHIX H3NAaHHAX KHHI
[20] —[22] u3s cepun «Bubnuoreuka (pusHKO-MaTEMaTH-
YecKOH IIKOJIb», CJYyXHBIIHX OGpa3LOBLIMH NOCOCHSMH
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s yyeHHkoB Bcecow3Holt 320YHOH MaTeMaTHYECKOH
wkonnl npu MIY. Axanemux M. M. Tensdann, koto-
pOMy npHHauJexata HAess CO3MaHHA TaKoH MIKOJbI
(1964 r.), u ceiiuac sABNAETCA €¢ HAYYHHIM PYKOBOAHMTE-
Jem. B3MII oxpBaTtuia yxe He COTHH, KaK HHTEpHaTHI,
a TLICAYH, MNO3JHEE — NECATKH THICAY ILIKOJbHHKOB U3
caMbiXx aJIeKHX MECT.

Toraa e, B cepenune 60-x ropoB, GblI0 3aayMaHo
co3nallie exeMecsyHOro (H3HKO-MaTeMaTHYECKOTO XYp-
HaJla JJis1 LIKOJIbHHKOB, XOTsl BBIXOOHTBH 3TOT XypHaJ
«KBant» nayasn gume B 1970 r. B ero opranusaumu
OCHOBHYI0 POJIb CHITPaJl KOJIJIEKTHB MaTeMaTHKoB H QH-
3HKOB, C()OPMHPOBABILHICH BOKPYr OJHMIHAIH; MHOTHE
M3 HHMX CTaJH aKTHBHEIMH YJIEHAMH DENKOJIJIETHH, a aKa-
nemuku M. K. Kukoun u A. H. KosmMoropos — nocrosH-
HbBIMH PYKOBOAHMTENSIMH PeNakUHH xypHanaa. (B 1985 r,
nocne xoHymHe M. K. Kukomna, Ha nocrax rsaBeOro
penakropa «KBanra» u npexncenarenss llenrpasbHoro
OPrKOMHTETa OJIUMIHaJh ero  3aMeHH] aKaJeMHK
0. A. Ocunbsan.) «KBaHT» cBsizaH c oJuMnuagaMu He
TOJIbKO T'€HETHYEeCKH, HO M CyLIECTBEHHOH 4acTbl0 CBOETO
COZLepXaHusl, KpyroM yurareneii um abropoB. IloGenu-
TeJIM KOHKypca «3anayHHk KBaHTa» moJyyaloT npuria-
IleHHA Ha pecny6HKAaHCKHE OJHMIIHagH—B 3TOM OT-
HoweHny «KBaHT» 3aMeHHJ M NepeBes] HAa MNOCTOSIHHYIO
OCHOBY 3a0YHble osiuMnuanbl 60-x ronos.

Hecarnaerne 1966—1974 rr.— nepuon «GoOJbUIHX»
OJIUMIHAJ, NPOXOAHMBIIHX B Pa3JIHYHEIX CTOJIHIIAX COIO3-
HbIX pecnyOiaMK H HecKosbkKux ropoaax Poccuu. Hle-
crasi Bcepoccuiickas onumnuapa 1966 r. npoxoauna B
Boponexe — 31ecb BnepBbie cOOpaJsiuch TNPENCTaBHTENH
Bcex obaacreit PCOCP u Bcex pecny6uuk. Caenyromas
onumnuana B TOuaHCH yxe Ha3sbBasiack 1-it Bcecoros-
Hoit. Ilo cymectBy, Bce ogaumnuann 1961—1966 rr.
MOXHO ObIO Obl CYHTATbh BCECOIO3HBIMH — Ha HHX OBLTH
npeacTaBuTesn GOJILIIHMHCTBA COKIO3HBIX pecnybiuk. Ot-
cyer HoMepoB ¢ TGHaHCcKo# oauMnuank 1967 r. cBs3aH
C TeM, YTO B 3TOM rojy GHo o6pa3oBaHo MuHHcTep-
crBo npocseutennss CCCP, kotopoe npuHano Ha cebst
(YHKUHH TJaBHOTO OpraHH3aropa OJHMOHAl YXe IO
TpeM npexMeTam: MateMarHke, ¢pu3uke H XHMHH. Xouer-
Cfil OTMETHTb NOCTOSIHHYI 3a60oTy 06 OJMMIHanax co
CTOpOHH MuHHcTpa mpocBemenuss M. A. IlpokodpbeBa u
ero 3amecturenss M. U. KonnakoBa, a Takxe ¢ Gnaro<
AApHOCTbIO BCNOMHHTBL PaGOTHUKOB MHHHCTEPCTBA, 3aHHs
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MaBLIHXCH B T€ TOAH MaTeMaTHYeCKUMH OJIHMIIHaNAaMH,
H. A. EpmonaeBy u JI. M. INamkoBy. OJuMnunana, cras
BCECOIO3HOH, ellle HEeCKOJIbKO YBEeJHYHIACh— Tenepb Ha
3aKJIOYHTEJIbHEI Typ npue3»xajd KOMaHjih 1o 4 yeJo«
BeKa u3 BceXx obnacreit He Toabko Poccuu, HO H YKpau-
Hbl, Kaszaxcrana u ppyrux pecny6iuk ¢ 06MacTHHIM Je-
JgeHueM. Kpome Toro, 6wuio pelleHo npuraamarb JIo-
NONHUTENIBHO nobenuTeneil (nosy4yuBIINX NepBhe W BTO-
prie npeMuH) npenbayllell OJHMIHanbl, YTOOH JaTh
BO3MOXHOCTb  6oJiee TNOJIHO NpencTaBHTb  CHJbHbBIE
KOMAaHAH, TaK YTO YHCJIO NPHE3NHX YYacTHHKOB 60Jib-
IUKX OJIMMINIHAA, BKJOYasi PyKoBOAHTeNeli KOMaHH, 25—
30 ujeHOB XIOpPH, JIEKTOPOB, UJEHOB OPTKOMHTETa,
HHorpa poxoxpuio no 800 yesnoBexk.

BapbupoBanach u ¢opma nNpoBENEHHs OJHMNHAL.
B 1968 r. mo JexuHrpanckoli TpanHuMu GBUIO pelleHO
nonpo6oBarb NpOBECTH OJUMIKHany B YCTHOi opme:
BMECTO TOro YTOOH 3amHCHIBaThb pELIeHHs, YYACTHHK
ONMMNHAAH THXOHbKO paccKa3hiBaeT CBOE pelleHHe
rpynmne H3 AByX — TpPEX YJIEHOB XIOPH; €cJIH HailneHa He-
TOYHOCTb — Y HETO OCTaeTCs elle BO3MOXHOCTb MNOIY-
Marh Haj 3ajayell (Ha Kaxaylo 3amayy Haercs Tpu No-
NHTKH). ¥ MHOrHX HeJEeHHHrpajlLeB 3Ta CHCTEMa BHI3bls
Bajla COMHEHHsI— KaK CpaBHHBaThb TpeGOBAaHUS pa3HbIX
YJIEHOB XIOPH, He BO3HHKHYT JIH SI3LIKOBHIE TPYRHOCTH,
HE/IONOHHMaHHe, — ¥ [JI51 CTPaXOBKH PEIUHJIH TaKOH 3KC-
NIepUMEHT NpPOBECTH BO BTOPOH M3 IBYX HHe#l cOpeBHO-
BaHuH, a B NepBHH COXpaHHTb OOHYHYIO (GOpPMY NHCh-
MeHHO#M paborbl. XOTH OYEHb YETKO OpraHH30BaHHHIA
«yCTHBIA Typ» NpoWIeN INIaAKO H BCEM NOHpaBHJCH, HO
6e3 GCoJibwiofi TIpynnel ONHTHLIX JIEHHHIPaAUeB €ro
0oJibliie HUKOr[a He pellajiich NOBTOPATD.

Bce cnenylollne oJMMnuaabi, ogHako, no ob6pasny
MeXAYHapOIHbIX, OBUIO peElleH0 NMPOBOAMTbL B ABa MOHf,
yro6bl NaTh BO3MOXKHOCTb TEM, KTO CJjyyaiiHo norep-
neJ Heylnayy B NepBH [eHb, NONpPaBUTL CBOM JeJa, a
IJIaBHOE, NOJIHEE HCHOJBb30BaTh IHH, OTBEJEHHBIE Ha 3a-
KJIIOYHTENbHEH TYp, Kyla MHOrHE IIKOJLHHKH NpHEXatH
3a Thicsiyu KHJaoMeTpoB. Ilpu Takoil cucTeMe BO3MOXHO
H O6ojbliee pa3HooOpa3He B NpenjaraeMbx 3ajauax.
Hanpumep, B Pure (1971 r.) BO BTOpOIi N€Hb cOpeBHO-
BaHui npexcepartess xiopu S M. Bap3nunp u ero 3a-
mectuteas M, WM. BammakoB NpPeJIOXHIH YCTPOHTh
«HUCCJIEIOBATENbLCKHE Typ»: YYaCTHHKH HOOJ/OKHB GbUIH
BHOpaTh oAHy, CaMyl0 HHTEPECHYI0 3aAayy H B Heil
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NOCTapaThCs NOJYUHTb BO3MOXKHO Gosee CHIBHEI pe3ysibe
TaT. IJTOT 3KcnepuMeHT, onobpennuit A. H. Kosmoro-
POBHIM, Tpolllesl BeCbMa YCHEIIHO; K HeMy BO3Bpaila-
JHch (mpaBjia, B MeHee NOJHOH (opme) H HAa HeKoTo-
PHX ClefyIOUHX OJHMNHAnAX.

K coxalJienuio, H2 BCECOIO3HHIX OJIHMIIHAaAax He yna-
JIOCb OCYLIECTBHTH HI€I0, HEONHOKPATHO BHICKA3bIBAB-
myiocsi A. H. KoJMOroposhM: ofHH H3 IHEH COPEBHO-
BaHUH HauaTth O JIEKUMH HA 3apaHee HEH3BECTHYIO yya-
CTHHKaM TeMy H 3aTeM NpeMJIOXKHTh Ha 3Ty TeMmy
HECKOJIbKO 3ajay, POAOJKAIOMHUX pa306paHHbie Ha JieK-
LHH (TakoH sKcnepHMeHT Ohll yCNeUIHO NPOBENEH JIHLIb
B 1985 rony Ha 1-# Bcecolo3Holt MateMarHyecko# OJIMM-
nuane nas yyamuxcs CIITY — sekumio Ha Temy «reo-
MeTpuuecKkHe BeposiTHOCTH» npouuran A. H. IMnotkun).

K cepenune 60-x ronoB copMHpoBaJCsl KOJIJIEKTHB
MareMaTHKOB H3 Pa3HHIX TopOLOB, MIPaBLIMX IVIaBHY:O
posb B MOATOTOBKe W MpoBejneHuH onumnuan. Hasosem
HeKoTOpHX M3 Hux: M. H. Bammakos, 10. H. Honum,
A. H. Inorkun (Jlenunrpan), A. K. Tonnero (Kues),
I'. 1. &puaman (Hosocubupck — Omck), I'. A. ToHosn
{(Epepan), A. . Bennyrupze (T6uaucn), M. H. Ce-
poB (Bonorma-— IlerposaBonck), E. A. Mopo3sosa,
B. M. Anekcees, H. B. Bacuanes, B. JI. I'yrenmaxep,
M. C. Oy6eon, A, A. Eropos, B. M. Heaes, H. H. Kon-
crautunos, 10. I1. Jlucos, JK. M. Pa66or, A. Il. CabuH,
B. A. Ckeopuos, JI. B. ®ykc (Mockea). Pasymeercs,
COCTaB NOCTOSIHHO paboTaiolieli METOAHYECKOH KOMHC-
CHH M XKIOPM MEHsuUicd, K HEMY NPHCOEIUHSIUCL HOBHIE
aKTHBHHE NOMOIIHHKH H3 MOCKBH H APYTHX TOpOJIOB.
HasoBem elle psn MareMaTHKOB M3 TeX, KTO y4acTBO-
Ban B 70-¢ TOAH BO MHOTMX OJIUMIHanax H OKa3al cy-
LleCTBEHHOe BJHsIHHEe Ha HX nposepenue: B. B. Aunek-
ceen, A. A. Bepsunbiu, M. H, Bepuwreiin, I'. A. Tanbne-
pun, M, JI. I'epeep, A. I, Teitn, A. H. 3emasnkos,
HU. H. Kaymosa, A. B. Koueprun, A. I. Kymnupenxo,
C. A. Mazsypos, H. X. Po3os, C. B. ®omun, C. A, Tpe-
cxos, B. M. Xapaawmos, I'. H. SIkoBaes.

B mnocsnenHue rofkl B OpPraHM3amM{ OJHMIIHAL OCO-
6eHHo akTuBHYl0O poab wurpaior B. B. Basunos,
0. B. Hecrepenko, C. B. Kousrun, JI. I1. Kynuos,
C. B. Pesnuyenko, U, H. Ceprees, A. M. Cuaunsko,
I0. I1. Conoebes (Mocksa); A. C. Mepkypnes, H. IO, He-
useraeB  (Jlenunrpan); A. B. Axpxanc (Pura),
B. U. Bepuuk, U, K. Xyk (Muuck), . I, ®naac,
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E. H. Xyxpo '(Hosocu6upck), H. B. Kapraumos (Kues);
b. U. Ynnuk (Kuwunes).

Kakne e 3ajaud craBuiu nepen OJHMIHANaMH €e
opraHusatoph? IlomMuMo BhisiBaeHus nobexnutenen, ¢op-+
mupoBanusi komauah CCCP Ha MexIyHapoIHYIO OJIHM=
nnapy, NpHUBJIEYEHHS OJAPEHHLIX H CEPbe3HO YBJIEKalo-
LHuXcsl HaykoH IIKOJbHHKOB B Belylllne BY3H CTpaHBH,
BaX(HOH LEJbI0 ONMMNHanH OBUIO pPa3BHUTHEe HHTepeca
IIKOJILHHKOB K MAaTeMaTHKe, BOBJIEYEHHE B NOCTOSIHHYIO
pabory ¢ HUMH GoJsiblliero uucia npenonasaTenell H CTy-
JEHTOB BYy30B, Hay4YHbIX COTPYAHHKOB, yuHTeJeH, ycTa-
HOBJIEHHE NOCTOSHHBIX KOHTAKTOB MEXAY SHTY3HAcCTaMH
MaTeMaTHYeCKOro npoceeileHHsi. B camom neJse, oHM-
n¥aja Mrpaja poJib <«CBfI3YIOLIEro CTEPXHS» pasfiny-
HHX ¢opM paGoTH €O INKOJbHHKAMH, BO3HHKLIHX MNOYTH
onHoBpeMeHHO B 1963—1965 Fr. M NOJyYHBIUHX 3aTEM
LIMPOKOE pacnpoCcTpaHEHHE — TAKHX, KaK 3a04yHHeEe KOH-
Kypchl, JIeTHHe Jiarepsi, CneuHaJH3HPOBaHHLIE (PH3MKO+
MaTeMaTHYyecKHe, 3a0YHbie MaTeMaTHYeCKHEe IIKOJILL

Ha 3akaountesbHOM Type, 42 H Ha APYrHX sramax
OJIUMNKanH, rae co6HpaloTcsi YYaCTHHKH H3 pasHbIX ro-
poIoB, CaMbiM UEHHHIM sIBJSIETCS BO3HHKalwIjee obiie-
HHE MeXXy B3POCJIBHIMH H IOHHIMH MaTeMaTHKaMH.

Bonbmoe 3HaueHue HMeeT COTPYNHHYECTBO YJIEHOB
XIOpH, Npue3xarmmux u3 Mocksbl, JleHuHrpaga u npy-
THX FOpOJOB, ¢ MaTeMaTHKaMH H3 ropojaa, rae npoBo-
aurcs onumnuana. (Kak npaBuio, onuH M3 HBYX «cTap-
LIHX» 10 KaXIOMy KJaccy, a TakKxe [pencenarelb
XKIODH H3 FOpO2a-YCTPOHTENs.) YuYacTHe MECTHHIX Mare-
MaTHKOB — HX COBETH, NpejJioM(eHHble HMH 3alayd—
BO MHOTHX CJIyYasiX cnoco6CTBOBAJIO yCnexy OJHMIIHaIHL.
B cBowo ouepenb, HMH ¢ oxo6GpeHHeM BOCNPHHHMAJHCh
TPaiMUMH LEHTPaJbHOrO MKIOPH: TINATeJbHAsi MOAro-
TOBKA 3anay; MHOTOKpaTHast NpoBepKa paboT LIKOJb+
HHKOB, NO3BOJISIIOLLAsi BLISIBHTH HOBBlE HAEH pelleHHuil u
BO3HHKLIHE <HIOAHCHI»; OTKPHITHIl H JNEMOKpPATHYHBIH
CTHJb BceX 06cyxneHull; NOAPOGHEII HHAMBHAYaJbHBIH
pa3bop pabor, npoxonsluii B arMmocdepe nobpoxena-
TEJIbHEIX OTHOLIEHHH MEXIY YJIEHAaMH XXIOPDH H yYaCTHH«
KaMu. Oco6eHHO BHHUMATEJbHB OblIH YJIEHH JKIOPH
«6OJIbIINX» ONMMIHKAA TPH TNpoBepKe paboT BOCbMH<
KJIaCCHHKOB M Y4EHHMKOB M3 CEJIbCKHX «[laJleKo He Mare-
MaTHYECKHX» MIKOJ, aBTOPH KOTOPHX HMCIHTHBAJMH 60Jibe
IUHe TPYAHOCTH B 3alHMCH pelleHnil HenpHBHIYHEIX
3anay. B otsHume ot sk3aMeHOB, TpeGoBaHHA K 0GopM«
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JeHHio pabor Ha osuMnuaje OBUIM IOCTaTouHO JinGe-
pPajbHBIMH: CKaX€eM, €CJIH H3JIOXKEHbl BCE OCHOBHBIE JIO-
THYeCKH BaXHble 3TaNbl, a [ETaJH BHIKJIANOK OCTaJHCh
JIb B YePHOBHKAaX — OLEHKa He cHuxanach. Iloapo6-
Hee Ha paboTe XIOPH MH He OyneM OCTaHaBJIHMBaThb-
Cfl— OHa B OCHOBHBLIX YepTax cjlefoBaJjla JaBHUM Tpajk-
uusim Mockosckoit onuMnuansr (cm. [9], [13]).

B HayyHOli mnporpaMMe BCECOW3HBHIX OJHMNHaI,
KpoMe caMux copeBHOBaHui H pasbopa pabor, npeny-
CMaTpHBAeTCH JOMOJHHTEJILHOE BpEMSI JJIi BCTPeY €O
IIKOJbHHKAMH; MECTHHIE H INPHE3)XHE YYeHble BHICTY-
NaT NEepEfl HUMH C JEKIHSMH. MOXHO TOJBKO N03a-
BHIOBATb INKOJBHHKAM, KOTOPHIM JOBEJOCh CJyLiaTh
nekuuu A. H. KosnmoropoBa. He pa3 B kauecTBe JieKTO-
POB BLICTYNIAJIH H MOJIOALIE, HO YyX€ NOJYYHBIIHE H3Be-
CTHOCTb MaTeMaTHKu — ObiBIIME NOOenuTesiu OJUMNHal.
Jlns BOCBMHKJIAaCCHHKOB YacTO YCTPaHUBaJHCh 3aHATHA
B BHAE <«MaTeMaTHYeCKOr0 KpyXkKa» (OJHO M3 HHX
o6uyHo Ben H. H. Koucrantunos). Ha oaumnuany
ILJSl BCTPEY CO CBOMMH Y4YeHHKaMH INpHE3XajH npeno-
nasatesny B3MII. TpapuumonHoil crajsa BcTpeua ¢ pen-
Kojulernell xypHasa <«KsaHT».

Ilpn Bceii 3aHATOCTH YJIEHH JXIOPH CYHTAJIH OYEHb
BaXXHbIM HaliTH BpeMfl 1Jis1 oOCTOATENbHEIX Oecen ¢ Me-
CTHHIMH pabOTHHKaMH HapoaHOro o6pa3oBaHHsl H PYKO=
BOJAHTEISIMH KOMaHI — YUMTEJNSIMH, METONHCTAMH M Mas
TeMaTHKaMH, DpHexaBIIUMU co Bceli crpanb. Peyb mina
He TONbKO 00 OJHMOHaje M KOHKPeTHhx paborax
HIKOJIbHUKOB, HO H O pPa3sHooGpasHbX BONPOCaX, CBA«
32HHBIX C NOJIOXXEHHEM AeJl B MAaccoBOil LIKOJE, O CO=
AepXaHLH H pa3yiuyHbiX (OpMax MOMNONHHUTEIBHOIO Mas
TeMaTIiyeckoro o6pasoBaHus.

O ToM, Kak NpOXoAmJa Kaias OJHUMIHANA -— HACH-~
HIeHHBIH pa3HOOOpa3HbBIMH BNEYATJIEHHSIMH, SKCKypPCHS«
MU, BCTpeyaMH NpPa3gHHK AJIS €€ YYACTHHUKOB, 3aBep-
IMAIOLIMICH TOPXKECTBEHHBIM HarpaxzieHneM mnobenutes
Jieff, — MH, KOHEYHO, HE HMeeM BO3MOMHOCTH 3]eCh
pacckasartb (cM. [78—80]).

C 1975 r. B CBSI3H C OpPraHM3aLHOHHHMH TPYRHO-
CTaAMH ORUI0O DPHHSATO peLIeHHe H3MEHHTb CTPYKTYpy
ONMUMNUanHOH «NHpPaMHILI»: BKJIIOYHTb B Hee pecny6-
aukanckue oysuMnuansl 8 PCOCP u apyrux GoJsbuiux
peenyOnpKax, a YHEIO YYACTHHKOB 3aKJIOYHTENbHOro
Typa cokparutb. (Hamo ckasartb, YTO MaTeMaTHKH BO3-+
paxcaqm nNpoTHB TaKOr0 H3MEHEHHs, — YK CJHLIIKOM
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MHOrO «fipycOB» HYXHO MpeonoJierb YYacTHHKAM — HO
GHU3MKH H XHMHKH €ro NOJJAEpXaJii: OHH MOJIyYHJH Bo3-
MOXHOCTb, KaK NPHHATO HAa MEXIYHAaPOAHHIX OJIHMIIHA-
laxX, NpOBOAHTL IJisi BCEX YYACTHHKOB <«3KCIEpPHMEH-
TaJbHBIH TYp».)

Bcecorosnass Maremartuueckas OJMMNHANA HIKOJIBHH-
KOB NPOXOAMT TENEPb B NSTh 3TaNOB: IIKOJbHLIH, TOPOA-
CKOH M pailoHHBI, 06sacTHOH, pecnyGaIHKaHCKHH M 3a-
KJIIOYHTEJNbHE — Beecolo3ublil. Ha Hero npuriawaior
IIKOJBHUKOB 8—10 knaccoB — noGenurenel pecnyO6iue
KaHckux oaumnuan: 48 or PCOCP, 12 or YkpauHs, mo
6 or Benopyccuu, Kasaxcrana u ¥Y3Gekucrana, no 3 or
IPYruX COIO3HEIX pecny6iHK, ropofioB Mockshl, JleHuss
rpaga H ropoia-yCTpoMTeNsi OJUMIHANH, KpPOME TOro,
KOMaHAB psAna (U3UKO-MaTeMaTHYECKHX IIKOJI-HHTepHas
TOB, @ Takxe nobequTeNH 3aKJIOYHTEJbHOrO Typa mpe-
OBIVIIEro roga — Bcero okoJio 150 IIKOJBHHKOB.

Koneuno, npu stom onumnuana npuoGpena eme Go-
Jee «CNOPTHBHHI» Xapakrep. K crapelM Tpajguuusam,
KOTOpHlE BO MHOTOM COXPaHHJHChb, N00aBHIHCH H HCe
KOTOpHIE HOBLIE; CpeIH HHX — «MaTeMaTHyecku#i Goh»
Mexny COOpPHEIMH KOMAHAAMH MIOPH M IIKOJbHHKOB.
(Eci KoMaHAy >XIOpPH Bo3rJiapisier ObBIUHH YEMITHOH
Heckoabkux osumnuay C. B. Kowsarws, oHa, Kak mpa-
BHJIO, OIEpXXUBaeT TPYAHYyI0 nobeny.)

Ceiiyac (QyHKUHH «CBA3YIOIIErO CTEPXKHSA», KOTOPHE
B 60-e u 70-e ronbl BBLIIOJHSJ 3aKJIIOYHTEJbHHH TYyP,
3HAYHTENBHO!H CTENEHH NOJIXKHH OLITH OTHECEHH K IpeA-
LIECTBYIOLIUM 3TanaM — pecnylJIHKaHCKUM U 06J1acTHBIM
onuMnuagaM, rie pabora yacro BO3rJIaBJASETCA MOJIO-
AHMH YYEHRIMH — OHBIIMMH NO6EIHTENSIMH OJHMITHA/L,
CaMbIM MaccOBHIM M, GBHITB MOJET, TJIaBHLIM B «IHpA=
MUAE OJHMNHan» SBJISIETCH HE BEpIIMHA, @ CKOpee es
OCHOBaHHe — LIKOJIbHbIE, pPaiiOHHLIE, TOPOACKHE H 00aas
CTHBIE OJHMNHAAH, NPOBOLMMHE MECTHHIMH MareMaTHs
KaMH H  YYHTeJMH — HACTOALIUMH  3HTy3HacTamda
cBoero nena. Benp Maremaruka HyHa He TOJbKo 6yny-
OIUM YYeHBIM, H OCHOBHas LeJb OJHMIOHAaRHOrO JBHIKes
HHSl — HE <«BHIpPALlHBaHHE OJHMIHAIHBIX YEMIHOHOB», a
8apoXIEHHe U Pa3BHTHE NOCTOSHHOrO MHTEPECA K Mare-
MAaTHKe, paclIHpeHHE KPyro3opa LIKOJBHHKOB. Jta pa-
6oTa ycnemlHo TNPOBOAHUTCH TaM, Tjle OJHMNHAILW
COCTaBJISIIOT YacThb NPOAYMAHHHX, XOPOWO OpPraHH30BaHe
HEX 3aHSITHH cO IUKOJbHHKaMH H CTyneHTaMu — Gynay-
wuMu yuutensmu [11]. Ilo WroraM 3akJI0YHTENLHOrO
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TYpa 33 HECKOJIbKO JIET MOXHO OTYacTH OLEHUTb pes
3yJbTAaTH 3TOH paboThl; OTMETHM, B YACTHOCTH, IOCTOSH-
CTBO YCIEXOB JICHHHTPAaALEB, yNaYHblEe BHICTYIJICHUSA
mxoJabHUKOB JlarBuu u Besopyccuu3a nmocsienHue ronbl.

Koneyno, no6parbcsi A0 BEpPXHHX CTyHeHeH OJHM-
nHajgHOH NHpaMUAH — NEJIO He NpOocToe: NOMHMO Mare-
MaTHYeckux cnocobHocreil U GOJIBIIOH NOATOTOBHTEJb=
Hoit paGote, A5 noGen Ha oJnuMmMnHagax TpebyroTcs
ocofble KayecTBa «CHOPTCMeHa-MHoroGopua», yMeHHe
OLICTPO MEpEeKJIIYAThCH € ONHOH 3anayd Ha Apyrylo—
YepThl Xapaxrepa, BOBce He o0s3areJbHBIE Jaxe A
npogeccuoHasa-MaTeMaTuka. B cBA3H € 3TUM MBI XOTHM
NpHBeCcTH OAMH ab3am W3 IPeAHCJIOBHS, HANHCaHHOTO
A. H. KonmoropoBelM — penakropoM kHuru [5]; B TO#
Uiy uHOH (opme Anppeit HukosaeBuu nocTOSIHHO BbI-
€Ka3biBaJl 3Ty MBICJIb Iepel YYacTHHKaMH OJIMMIIHa.

«Halma crpana Hyxgpaercs B 6GoJbLIOM YHCJIE XO-
pOIIO TMOATOTOBJNEHHHBIX M TaJAHTJUBLIX MaTE€MaTHKOB.
Ouenp BaxHO, YTOOH mnpodeccHi0 MareMaTHka BHIOH-
panu Te NpEeACTaBHTENH HaleH MOJIOLEXH, KOTODHIE
Moryt paborarb B 3TOH oO6sactH Haubojiee nNpOAYK-
TuBHO. OIHHM M3 nyTell NpuUBJEYeHHS OJAaPEHHOI MOJO-
JEXH K MareMaTuKe fBJSAIOTCS MaTeMaTHyeckHe OJIUM-
nuanb. Yyacrtve B IIKOJbHEIX H MareMaTHYECKHX KpYyx-
Kax M OJIUMIIHajax MOXET NOMOYb KaxKIOMy OLEHHThb
CBOH cOOCTBEHHEIE CHOCOGHOCTH, Cepbe3HOCTb M NPOYy-
HOCTb CBOHX YBJeYeHHH MarteMaTukod ... )Kejas yura-
TeJsIM COOpHHKa BCSYECKHX YCIIEXOB B peIleHHH 3ajnay
u noben Ha IUKOJBHHX, TOPOICKHX, Bcepocchuiickux
OJIMMNNanax, s X04Yy B TO e BpPeMs 3aMeTHTb, 4TO
nyTH K cepbe3Hoii pabore B 06JacTH MaTeMaTHYECKOH
Hayku pasHooOpasHel. OmHUM Jierye paercsi pelieHue
3aMbICJIOBAaTHX 3aj1ay, APyTrH€ BHAyajle He BBLINEJAITCS
Ha 3TOM NONpHIIE, HO, ABHrasch MeLJIEHHO, OBJIaIeBaIOT
TJ1y60KO H CEpbe3HO TEeOpHeH U HEeCKOJIbKO MO3[Hee -Ha-
yuaworca paborath caMoCTOsITENbHO, B KoHeuHOM cyere
npy BbIOOpe MaTeMaTHKH KaK IIpeJMETa OCHOBHHX HH-
TepecoB H paGoTH Ha joJiroe Oyayllee KaXXAbH JOJIXKEH
PyKOBOACTBOBaThbCs COOCTBEHHOH CaMOOUEHKOH, a He
YHCJIOM NpeMHHi H TNOXBAaJbHbIX OT3LIBOB Ha OJHM-
nuagax.»

* ok %
XoTsi mNOJIE3HOCTh YBJIEYEHHS] «CINOPTHBHO» CTOpO-
HOH oJiuMnHaj M He6Ge3ycl0BHA, HO B ONBITE NpPeXHHX
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ONMMMHAM eCThb M HENpeXOlAllAs LEHHOCTh: 3TO — HHTE-
pecHbie 3ajauyH. 3a nocjefHHe rojbl BHIIJIO HECKOJbKO
c6opHukoB Takux 3anau [9], [41]. Muorue u3 onuM-
NHAJHBIX 3a1ayY 3aCJyXHBAIOT 3HAYHTEJBHO GoJiee IJy-
6okoro o6ayMbIBaHHS, YeM NO3BOJISIET HECKOJILKO HacoB,
OTBEIEHHBIX Ha copeBHOBaHHAX. OcOGEHHO 3TO OTHO-
CHUTCl K HEOJHOKPAaTHO MpeAJiaraBIIHMCS Ha BCECOH03-
HBIX OJIMMIIHANaX <«HCCJENOBAaTENbCKHM» 3ajnadyamM, pe-
wenust (uaM 06Go6lIEeHHs) KOTOPHIX— MO CYLIECTBY He-
Gosbline HayyHble paGoTH, COJAEpKAIIHE HMHTEPECHBIH
pesyabrar. 3ayacTyl0 TaKHE 3ajayd NpPEeACTaBJEHBl
B BHIE CEPHH YCJOXHSIOMHUXCA BONpPOCOB; uX OoJblne
Bcero B onumnuanax 70-x romoB. MHorue u3 3THX 3anay
OTHOCATCA K NHUCKpETHOH MareMaTHKe, Ille HETPHBHAJb-
HHE pe3yJbTaT HEepengKO OCHOBAH Ha XHTPOYMHEIX, HO
BIIOJIHE 3J1eMEHTAPHHX KOHCTPYKLHSX H PacCyXJIEHHSIX.

Tema onHoit w3 Hux (158)— o0 <«mepekm0YaTENbHBIX
cxeMax» — Ohlia, NO-BHAMMOMY, BIEpBHE NpeNJOXEHa
A. H. KonMmoropoBsM Ha CTyZ€HYeCKOM CeMHHape B
1957 r. (OCHOBHYI0O KOHCTPYKUHIO, H300paiKeHHyI0 Ha
pucyHKe 3 K YCJOBHIO 3alayd, NPHAYMaJ YYacTHHK
9TOro ceMuHapa, ogHoKypcHuK aBTopoB 0. I1. OdpmaH).

Ilpucnannass B pemakuuio KypHana «Keaut» cTy-
JeHToM H3 T. YepHoBun . TypkeBHueM 3agaya O KOM-
MyTHUpYIOIHX MHOrousieHax (251) saunTepecoBana cle-
nupanucroB no ajare6pe M aHajdu3ly, B TOM uHCNE, —
H. H. bepriureiina — OH ¥ nepexnesiaj eeB OJHMIHAIHYIO
sajgayy, no6aBMB HECKOJBKO IPOMEXYTOYHBIX «CTY-
nexHek» (myHKToB). 3aTeM AasbHEHIUNM H3yuyeHHEM 3TOil
TEMbl 3aHHMaJIUCh Y4eHHKH 145-# MateMaTHyeCKOH IIKO-
abl r. KueBa nox pykosoxcreom A. K. Toansiro v @MII
npu MI'Y («x0JIMOropoBcKO» LIKOJB-HHTEpHATa) TNOA
pykosoactsom A. I1. Becesoba.

JIIOGONBITHRI, XOTH, NOMXAJNYH, M YHHKAQJbHHI CJy-
yai npou3olues ¢ 3anayeil 128 — RoBOJBHO HCKYCCTBEH-
HbIM Ha BHJ <UHKJIHYECKHM HepaBEHCTBOM» — IPONOJI-
JKasi el0 3aHHUMaThCsl, OMH M3 nobenuresell oJHMNHaAbI
B. I'. Hdpundenpn cpenan cBOIO nepBylo HayyHyIo pa-
6oty (cM. KOMMEHTapuil K pELIEHHI0 3ajayH).

Mpbl He MoxKeM, pasyMeercs, NOAPOOHO pacckasarb
0 KaXIOH HHTEPECHOH 3a1aye BCECOI3HHX OJIMMIHUAL.
B konue kHuru (c. 284) nepeyHcNEH psijl KPaCHBBLIX 3a-
a4y pa3Hoil TPyRHOCTH — YKa3aHH HX aBTOPH, HOMepa
B KHIT€ M 1JIA HEKOTOPHIX — «KJHUKa», N0 KOTOpoH HX
BCIOMHAT 3HaTOKH, PasymMeercs,, 3TOT CIIHCOK, OTpaxar-«
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mufi MHEHHe aBTOPOB H MX KOJJIEr, OTYaCTH NPOH3BOJIEH:
Ipyrue MaTeMaTHKH COCTaBuJu OH ero uHavye.

Pewenuss MHOrHX 3a1ay 3anucaHbl B KHHTE€ KOPOTKO,
HHOFZa 3TO CKOpee nonpobHHE yKa3aHHus, pa3oGpaTthbes
B KOTOPHIX M JOBECTH pellleHHe N0 KOHIA CTOMT OInpe-
JeJIEHHOTO TpyAa. MH NpHBOAMM, KaK HpaBHJIO, JHIIb
OJHO M3 BO3MOXHHX pelleHHi, KOTOpOe NoKa3aJoch HaM
GoJsiee NOyYHTENbHHM (HJIH NO3BOJISIIOIIKHM TNOJYYHTH 6O-
Jee obmu#t pesyiabrar). JIuiib K OTAENBbHBIM 3anayaM
JaHH JBA pelleHHsi, OCHOBAHHHE Ha pa3JIMYHEIX HIesX.
B KoMMeHTapusX K pelleHHsIM OTHEJBHEIX 3azay (nocie
3HauyKa V) o6cyxnaloTcs BO3MOXHEE 000GLICHHS.

Co6paHHble B 3TOH KHMre 3anayH— HTOr PaGOTH
6OJIbIIOTO KOJUIEKTHBA MaTEMAaTHKOB pa3HbIX IOKOJe-
HHUll, CO MHOTHMH H3 KOTOpPHIX aBTOPOB CBfI3BIBAET MHO-
rosieTHsas Apyx6a. Mu xorenu GH BHPa3uTh UM IJyy6o-
Kylo 6J1arogapHoCTb.

IToaroToBka KHurd OBUTA HayaTa HECKOJBKO JIET Ha-
3ax no uHUHatuBe akagneMmuka A. H. Koamoroposa. Ilo
NEPBOHAYaJbHOMY INIaHY B He€ NOJKHB OBUIM BOHTH
Jumwb 3anayd onauMnuap 60-x U 70-x romoB, B KOTOPHX
aBTOpbl HpPHHHMaJH HenocpeacTseHHoe yyactue. [Ilo
npenjioxceHuio pepakropa kuurd A. I. CaBuHa, akTHB-
HOe yyacTHe KOTOpOro B OJIHMNIHamax Ha MNPOTAXEHUH
vke 30 ser poixHO OHTH 0c0060 OTMEYEHO, B KHHUTY
6L noGaBiieHbl, B KayecTBe 3a4ay AJs CAMOCTOSITENb-
HOTO pelIeHHsl, 3afayd TNOCJEIAHHX BCECOIO3HHX OJIHM-
nuan. (Kpatkue ykasanusi X HuM, HanucanHbie A. A, Ero-
POBLIM, B OCHOBHOM CJIEAYIOT pelieHHAM, OnyGJHKOBaH-
HEIM B XypHaje «KBaHrt».) Cpenn BeTepaHOB OJIHM-
NHAMHOTO JABHXKEHHS MBI CYMTAeM HEOOXOAHUMEIM Bhifie-
autb H. H. KoHcraHTHHOBa, 3HTY3Ha3My KoToporo o00s-
32aHH CBOHM IOSIBJIEHHEM M Ppa3BHUTHEM HOBHE (OpPMHBI
paboTh O IIKOJbHHKAMH, NPOAOJNKAIOUIHE TPagHLIHH
nepshix onumnuan [81].

Mu npu3HaTenbHE BCeM, YbH COBETH M IOMOILb
NOMOIJIM [pH NOArOTOBKE KHUTH, NpeXae BCero
M. U. Bammakosy, B. JI. 'yreamaxepy, )X. M. Pa6-
Goty, 10. I1. ConoBbeBy, A. B. Cocunckomy, B. M. Tu-
xomupony, A. K. Toansiro, 1. B. ®ykcy.

Mul GRUIH GH pafibl NOJNYYUTh OT YMTATeNed NMHcbMa
C 3aMeYyaHusMH, HOBHIMH pElleHUSMH M pesyJbTaraMil
npocb6a npuCEVIaTh HX B ajapec PEIAakKmHH XypHAasa
«KBanr»; 103006 Mocksa K-6, ya. I'oppkoro, 32/1.
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YCJIOBHUSA 3ANAY

ITeppasn Bcepoccuitckans onumMnuana,
1961 r. (Mocksa)
Knace
8 1 234 8a
9 6a 789 10
10 11 127 66 86

1. lana ¢urypa, cocrosimass u3 16 oTpe3koB
(puc. 1). Ilokaxwure, 4To HeJb3si MPOBECTH JIOMaHYIo,
NepeceKkaUlyl0 KaxAibi U3 OTPe3KOB POBHO OAHH pa3.
(/lomanas moxer GHTb HE3aMKHyTOHl u camomnepece-
Kamleics,, Ho ee BepIUHHH He JOJIXKHHL JIeKaTh Ha OT-
pe3Kax, a CTOPOHH — IPOXOAMTh Yepe3 BepIIHHBI (-

rypsL
ypbi.) \ 2

Puc. 1 Puc, 2

2. C ueHTpaMH B BepIIHHAX NPSAMOYrOJBHHMKA MO+
CTPOEHB! YeTHpe OKpyxHocTd 1, 2, 3, 4 ¢ paguycamu
r, ry, rs, ry, npudeM ry 4 r3=re+ rs <<d; d— guaro-
Hanp npsiMmoyroibHuka (puc. 2). ITposoastcs ase mapw
BHELIHHX KAacaTeJbHBIX K OKpPYxKHocTsM 1, 3 u 2, 4. Io-
KaxuTe, YTO B YETHIPEXYrOJbHHK, 06pa3opaHHbIi 3THMHU
YETHIPbMSi TMPSIMBIMH, MOXHO BIIHCATb OKDYXHOCTb.

3. Hokaxute, uTo cpedd JIOOHX 39 mocienoBaTeNbs
HHIX HATypaJibHHIX 4HCeJ 00s3aTesIbHO HaHAeTCsl TaKoe,
y KoToporo cymma mucp aenaurcs Ha 11.

4. Ilana Tta6bauua 4 X 4 KJETKH, B HEKOTOPBIX KJIET-
Kax KOTOpO# paccTasisiloTcs 3Be3fA0uKH. Jlokakure, 4ro
MOXHO TaK pacCTaBUTb CEMb 3Be3Jl04YeK, YTO MpH
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BHLIMEPKUBAHMH JIIOGEIX ABYX CTPOK M JOOBIX ABYX CTOJG-
LOB 3Toi TabJHLB B OCTABLIKMXCSA KJETKax Bceraa Oyner
X0Tst 6Bl ofHA 3Be3nouka. JlokaxkuTe, UTO €CJH 3Be3-
JIOYEK MEeHblle YeM CeMb, TO BCErja MOKHO TaK BhlYepK-
HYTh JBE€ CTPOKM W ABA CTOJOLA, YTO BCE OCTABLUMECS
KJIeTKM OyAyT MyCTHIMH.

5. a) Jlana ueTBepKa NOJIOXKHTEJbHHX uucen (a, b,
¢,d). U3 Hee nonyyaercs Hosas (ab, bc, cd, da) mo
CIEAYIOLIEMY NPABWIY: KaxKAOe YHCJIO YMHOXKAeTcsl Ha
cregyiomee, 4erseproe — Ha mepsoe. M3 Hopoil uwer-
BEPKU IO 3TOMY 2Ke NpPABWIY NoJy4Yaercsl TPeTbs M T.A.
JlokaxuTe, 4TO B NOJYYEHHOH MOCJIEAOBATENbHOCTH YeT-
BEpOK HHMKOraa He BcTpetutcs (a, b, ¢, d), Kpome Ciy-
yas, korla e = b=c=d =1

6) Ian npousBosbHb HabGop u3 uucen 1 u —1 nuau-
Hoii 2%, M3 Hero moJsiyyaercsi HOBHI NO CJeAyloLleMY
NPaBWIIy: KaxIoe YHCJIO YMHOXXAeTCs Ha caelymwinee
83 HHM; mocJelHee 2F-e YHCJIO YMHOXKAETCs Ha IepBOE.
C HoBuiM HaGopoM u3 1 u —1 mpojesLIBaeTCs TO XKe ca-
Moe M T. A. Jlokaxute, 4YTo B KOHILe KOHHLOB IOJY4YHUTCS
Ha6op, COCTOAILMIH N3 OAHHX €AMHMIL

6. a) Touku A u B aBuxyTCs paBHOMEpHO H C paB-
HHIMH YIJIOBEHIMH CKOPOCTSIMH IO OKDPY2KHOCTSIM C L€H-
TpaMy O; 1 O, COOTBETCTBEHHO (MO YacoBOH CTpelKe).
Jokaxwure, yro BepmunHa C NPaBUNBHOTO TPEYTOJbHHKA
ABC Takxe JIBHXETCSi PaBHOMEDHO 10 HEKOTOPOH OK-
PYKHOCTH.

6) PaccrosHus or ¢uxcupoBaHHo#t ToukH P mio-
CKOCTH A0 ABYX BepuinH A, B DPaBHOCTOPOHHEro Tpe-
yrosbunka ABC pasuni AP =2; BP=3. Onpeaenure,
KaKoe MakKCHMajibHoe 3HayeHue MOXKeT HMeTb PacCTosi-
Hue CP.

7. B knerku Tabsuubl m )X n BOHCAHB HEKOTOpLIE
uncsia. Paspemaercs onHOBpeMeHHO MEHATh 3HAK y BCeX
YHCeJl HEKOTOpOro cTosi6la HJIH HeKoTopol cTpokH. Io-
KaxHTe, YTO MHOrOKDAaTHBIM MNOBTOPeHHeM 3TOfi omnepa-
L¥H MOXHO NpeBpaTHTh AaHHYI Tabauuy B Takyio, y
KOTOpO#1 CyMMBl YHCeJ, CTOSUIHX B JIOGOM CTOJOLE H
B J106OH CTPOKE, HEOTPHLATEbHEL

8. n Touek coenvHEHH HeNepeceKaloIMMMCS OTpe3-
KaMH TaK, YTO U3 KAXKAOH TOUKH MOXKHO NMPOHTH B Kax«
JIYyI0 U3 OCTAJbHHIX IO 3TUM OTpe3KaM, NpHYeM HeT Ta-
KHX NIBYX TOYEK, KOTOPHE COEAMHSJHCh Obl ABYMsl pas-
HLIMH nyTsMH. [lokaxwure, 4To OCILIEE YHCJIO OTPE3KOB
PaBHO n— 1,
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9. a, b, p—mobue nenwve uncna. Jlokaxwure, 4TO
HafinyTCsi Takue B3aHMHO npocThe k, [, uTo ak -+ bl ne-
JIUTCA Ha p.

10. Koas u Ilers neast 2n -+ 1 opexos, n = 2, npu-
YeM KaXAHH XO4eT moJyyuTbh Bo3MoxHO Gosbuie. Ipex-
nojiaraloTcst TPH cnocoba jpenexka (KaXKABH MPOXONHUT
B TpM 3ramna).

1-ii sran: Ilers penut Bce opexu Ha ABE YacCTH, B
Kaxno# He MeHbIe JIBYX OPEXOB.

2-ii sran: Konst menut KaxAyo 4acThb CHOBA Ha JiBe,
B Ka¥Joif He MeHbllle OLHOTO opeXxa.

(1-#t m 2-it sTanuw o6uiMe AJs BCEX TPeX Crnoco6oB.)

3-it stan: npu mnepsoM cnocobe Kons Geper 6oJib-
Ulyl0 ¥ MeHbLUYIO 4acTd; npu BTopoM cnocobGe Koast Ge-
per obe cpefiHue 4YacTH; npu TpeTheM cnocobe Kouas Ge-
per au6o GoJiblllyl0 U MeHbIIYIO YacTH, Ju6o obe cpen-
HHe yacTH, Ho3a npaso BHGopa otanaer [lere oauH opex.

Onpepennre, Kakol cnoco6 caMulfi BHFOAHLIH AJIS
Kousn u kaxkoii HauMeHee BHICOLEH [JIsi HEro.

11. Jlokaxure, 4To AJA JIO6HX Tpex GeCKOHEUHBIX
nociefoBaTeNIbHOCTEH HATYyPAJIbHEIX YHCeJT

al, a2, ee ay a," ce ey
by, by oo.y bpy oeoy
Cl, 02. @00y Cn' LA

HalilyTca Takhue HOMepa p W ¢, 4TO Qp =>aq, bp = b,
Cp = Cq.

12. B npsmMoyronbHuK co cropoHamu 20 u 25 6po-
caor 120 kBagpatos co cropoHo#i 1. Ilokaxkurte, yTO
B NpSIMOYTOJILHUK MOXHO IOMECTHTH Kpyr auamerpa I,
He mnepecekawouuiicas HA ¢ OAHHM H3 KBAaAPATOB.

Bropas Bcepoccuiickas oauMnuana,
1962 r. (Mocksa)

Kaace
8 13 14 15 16 17
9 18 19 20 21 17
10 22 23 24 25 26

13. Ha npomonxenusix cropoH AB, BC, CD u DA

BHINYKJIOro YeThipexyrojbHuka ABCD B3aTH Touku A’,
" —_ —> —>  —> —_>

l_i';, c, 9_: tak, ytro BB'=AB, CC' =BC, DD’ =CD «u

AA’ = DA. Jlokaxure,4T0 IIOIAAb YETHIPEXYroJbHHKA
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A’'B’C’'D’ B 5 pa3 GoJsibuie mJjomajd YeTbpeXyroJibHHKa
ABCD.

14. Ha nnockocTH 3afaHbl OKPYXKHOCTh § W IpsMas
l, npoxoasimas uepes ueHTp O OKpyKHOCTH s. Yepes
Touky O TpOBOAUTCS NPOH3BOJIBHAS OKPYXHOCTb S C
EeHTpoM Ha npsimoit I Haiiiure MHoxecTBo TOouek M,
B KOTOPHX O0Lias KacaTeJbHasi OKPyKHocTel s ¥ s’ Ka-
caeTcsi OKpPyKHOCTH §’.

15. JlaHe Uesibie TOJIOXWTENbHEIE YUCIA @, 04y,
az, ..., Qo9 Qioo. H3BECTHO, YTO @) > Qo, G2 = 3G, —
— 200, a3;=3a;—2a,, ..., Qo0 = 3099— 2ags. JlOKa-
XKHTE, YTO g0 => 2%.

16. Jokaxute, uro He CyllecTByeT LeJHX ulcel a,
b, ¢, d Takux, uro snipaxeHue ax®-+bx2+cx+d
paBro | npu x==19 u paBHo 2 npu x = 62.

17. B xaxnayo KineTky kBajpaTHoit Tabauum n X n,
rie n HeueTHO, BIHCaHO OAHO W3 yuces 1 wiau —I (mpo-
M3BOJIbHEIM o6pazoM). Ilon kaxawM cronbuoM mnuLIeT-
csl TIpou3BeJieHVNe BCEX YHCeJ, CTOSIIUX B 3TOM CTOJIOIE,
crpaBa OT KaxAOH W3 CTPOK NHIIETCS MPOH3BeleHUe
BCEX uMcels, CTOSNHUX B 3To#l crpoke. JlokaxuTe, 4TO
CyMMa BCex 2n HAaNHMCAHHHIX MNPOU3BENEHUH He pPaBHA
HyJI10. *)

18. TlocTpoiiTe TpeyrosbHUK IO ABYM CTOPOHAM TaK,
4TOGE! MEAHAHbl, NMPOBEAEHHLIE K STHM CTOpOHaM, fepe-
CEKaJIUCh NOJ, MPSAMEBIM YIJIOM.

19. a, b, ¢, d— noJOXKVTENIbHEIE YHCJIA, NPOH3BE/E-
Hue KoTopux paeHo 1. Jlokaxwure, 4To

@+ b2+ 2+ d*+ab+ac+ad + be + bd + cd > 10.

20. JlaH npaBWIbHBIN NATHYroNbHUK; M — npowus-
BOJIbHAsl TOYKA BHYTpPHM Hero (WK Ha ero rpaHuue). 3a-
HyMepyeM pacCTOsHHUS OT TOYKH M fo CTOpOH NATH-
yroJibHHKa (WJIH WX NPOJOJIKEHHH) B MNopsijKe Bo3pa-
CTaHUuslI N << re << r3 << ry << r5. Hailigute Bce mosioxe-
HHufl TOYKM M, NpH KOTOPHIX BeNHYMHA r3 TPUHUMAET
HauMeHblllee 3HAUeHMe, U BCe NMOJIOXKEHHs TOYKH M, mpu
KOTODHX BeJNWYMHA r3 M(pHHUMaeT HauboJibllee 3Ha-
YyeHue.

21. BospMeM n106oe 1962-3HauHOe 4uCio, Aeifuieecs
Ha 9. Cymmy ero umudp oGosHauum 4Yepe3 a, CyMMy
nudp uucna a ueped b, cymmy uugpp b—uepes c. Uemy
paBHo c?

*) B 8 kaacce 3ajaya npejgiaranace LJs n = 25,
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22. Vs cepenunst M ocropanusi AC paBHOGeapeH-
Horo rtpeyrosibHuka ABC onymeH nepneHaukynsp MH
Ha cropony BC. Touka P — cepenuna orpeska MH. Jlo-
Kaxwre, yto AH _| BP.

23. Kakyio wHauGosibliyio mJollafL MOXeT HMeTb
TPEYroJIbHUK, CTOPOHEI KOTOPOro @, b, ¢ 3aKJIOYEHH B
CIIEAYIOIMX Npefeax:

0<a<<I<H<2< <3P

24. x, y, z— npoM3BOJIbLHLIE NMONAPHO HePABHHIE Ile-
Javie uyucna. Jlokaxwre, uro (x—y)5+(y—2)°+
+(2— x)® menurcs Ha 5(y — 2) (2 — x) (x — y).

25. Ilpo umcna aq, ay, ..., Gn U3BECTHO, YTO Qg =
=ap,=0 " 4T0 @ap—1—2ay + aryq1 =0 npu Bcex k
(=1, 2, ..., n—1). Iokaxure, 470 Bce d HEMOJO-
KHUTEJBHHL

26. JlaHH MOJIOXKMTENbHBIE YHCIA @), G2 .y Om,
by, by, ..., by, npuuem a4+ az+ ... +@m=0b1+
+ b2+ ... 4 b, Jokaxwure, urto B myctylo Tabuuuy
H3 m CTPOK M n CTOJIGLOB MOXKHO NocTaputh He GoJiee
yeM m + n— 1 NoJIoXHUTeJbHOE YHCJIO TaK, YTOOHI CyM-
Ma uucen B i-fi cTpoke paBHsANach a;, a CyMMa 4ucen
B k-M cTosbue paBHAJIACH bg.

Tpervsn Bcepoccufickas onuMnuapna,
1963 r. (Mocksa)

Knacc
8 27 28 29a 30 3la
9 32 33 34 316 28
10 35 36 37 296 28
11 38 28 39 40 296

27. U3 natH JaHHBIX OKPYXKHOCTell Jo6hie YeTHpe
NIPOXOAAT uepe3 OnHy Touky. Jlokaxwre, 4TO Haijercs
TOYKA, Uepe3 KOTOPYIO NPOXOASIT BCE NATH OKPYKHOCTeH.

28. B maxMaTHOM TYDHHMpe yvacTBoBaJiO 8 4YeJoBeK
H Bce OHH Ha6Gpanu pasHoe Kojuyectso oukos. lllaxma-
THCT, 3aHSBLIHH BTOPOe MecTo, HaGpas CTOJIBKO XKe 04-
KOB, CKOJIbKO YeThlpe mocyiefHux BMecTe. Kak chirpainu
MexXAy coGoft HIAXMATHUCTH, 3aHSBIUHE TpPeTbe H CeJllb-
Moe MecTa?

29. a) Kaxpas w3 auaroHaseH BBHIIYKJIOrO YeTHpex-
yronbHuka ABCD penut ero miomapb nomoJiaMm. Jloka-
xwure, uyto ABCD — napassenorpamm,
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6) Hau punykasit wmecruyronbiuk ABCDEF. Hs-
BeCTHO, 4To kaxpasa us auaronaned AD, BE u CF pe-
JIUT ero mJjoulaae nonoiam. JloKaxwure, YTO TH AUaro-
HaJU 1mepeceKalTcsl B OAHOH TOYKe.

30. HarypanbHue uncyia @ u b B3auMHo mnpocthl. Jlo-
Kaxurte, 4Yto HaubGoJbIIUH oOmMWH [enuTesp uYHces
a-+ b v a?+ b2 pasen 1 uin 2.

31. Ha okpyxHoctu aBe Toukdn A u B 3adwuxkcupo-
BaHB, a Touka M npoberaer Bclo oxpyxHocTb. H3 ce-
peaunn K orpeska MB onyckaercs nepnenauxynsp KP
na npsamyio MA.

a) Jloxkaxwure, uro Bce npsiMbie KP npoxonsT uepe3
OIIHY TOUKY.

6) Hafinute MHoOXecTBO Touek P.

32. Jlan paBHOCTOPOHHMI TPEyroJIbHUK CO CTOPOHOI
1. Ilpn xakoM HauMeHbiIeM d OTPE3OK AJIMHBL d MOKeET,
CKOJIb35l KOHIIAMH IO CTOPOHAM TPEYroJIbHHKA, 3aMecTH
€ro ILeJTHKOM?

33. lllaxmaTtHas pocKa pasmepoM 6 6 mnokphra
18 koctsiMu nomuHO pasmepoM 2 X 1 (Kaxpaasm KoCTb
NIOKpHBaeT ase kKjaerkKH). Jlokaxwure, yto mnpu JoGoM
TAKOM MNOKPHTHH MOXHO pa3pe3aTh AOCKy Ha JBe YacTH
N0 rOPHU3OHTAJIbLHOM HWJIM BEepTHUKAJLHON JIMHUH, He Io-
BpenuB HA OAHOH KOCTH JOMHHO.

34. JlaHH n pa3NuUYHBLIX HOJIOXKHUTEJbHBIX YHCENT @,
Qs, ..., an. F13 HUX COCTABJISIIOTCA BCEBO3MOXKHLIE CyM-
Mbl ¢ JIOOHM yucjioM charaeMbx (ot 1 go n). Joka-
XHTE, UTO CPeAM 3THX CyMM HalieTcs mo KpaiiHe# Mmepe
n(n - 1) /2 nonapHo pa3JivYHBbIX.

35. B Tpeyronbuuke ABC mpoBeeHBl GHCCEKTPUCH
u3 BepuwinH A u B. 3arem u3 pepuwnHe C npoBeAeHSH!
npsiMble, mapaJjJjieJbHBle 3THM Guccekrpucam. Touku D
u E nepeceueHust 5THX HPAMBIX € GHMCCEKTpHCAMH CO-
eauHeHbl. Okasanock, yro npsMue DE uw AB mnapas-
JenpHb. Jlokaxkure, uto tpeyrosbHuKk ABC pasHoGen-
PeHHBI.

36. Ilana GeckoHeuHasi apupMeTHUECKast MPOrpecs
CHsl, 4JieHH KOTOPO# — LleJible HOJIOXHTEJbHBIE YHcIa.
Onvn w3 Hux — nosmmit KsaapaT. JlOKaXuTe, UTO Npo-
rpeccusi copepxur GecKOHEYHO MHOrO KBaApATOB.

37. [lan npaBusbHbI 45-yroJbHHK. MOXHO Jiu pace
CTaBHTEL B ero BepuuHax uudpu 0, 1, ..., 9 Tax, yro6ui
ANt 060K napmh pasnuuHEX nubp HaumIack CTOPOHA,
KOHILEl KOTOpOii 3aHyMepoBaHH STHMH IH(paMH?
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88. Haiinure Takue BellleCTBeHHHE uucna a, b, p, ¢,
49TO6H PaBEHCTBO

(2x — 1)2 — (ax + b)® = (x>} px + ¢)*°

BHIIOJIHAJIOCHh NPH JI06BIX X.

39. B xoHpmax nuamerpa OKpYXXHOCTH CTOAT .M~
Huobl. Kaxnas w3 nosyuuBlumMXcst MOJIyOKpYMKHOCTe#
JeJIATCS TIoNoJIaM, M B €e cepefyHe MULIETCS CyMMa YH-
CeJl, CTOSILUMX B KOHUAX (mepphifi miar). 3ateM KaXzaas
H3 YeThIpeX NOJYYHBIIMXCS AYr JEJHUTCS NomoJiaM, H B
€e cepedHe MUUIETCs YMCJIO, PABHOE CyMMe Ywmced, CTOsi-
myx B KoHuax ayru (Bropoél mar). Takas omepauus
nposentBaerca n pas. Haiinute cymMmy Bcex 3anucal-
HBIX 9HCelI.

40. Maun pasHOGenpeHHBIH TpeyroibHUK. Haiinure
MHOXECTBO TOYEK, JeXallhX BHYTPH TpeyroJbHHUKa,
PACCTOSHHE OT KOTOPHIX [0 OCHOBAHHSI PABHO cpelHEMY
reoMeTPHYECKOMY PAacCCTOsSHHA N0 GOKOBHIX CTOPOH.

UerBeprass Bcepoccuiickas oaumnuapna,
1964 r. (Mocksa)

Kunace
8 41 42 43 44 45a
9 41 46 47 48 49
10 50 51 4563, 6 52 53
11 54 55 52 53 44

41. B TpeyronbHUKe Be BHICOTHI He ME€HbLIE CTOPOH,
Ha KOTOpHE OHH omylleHw. Haiinure yryiel Tpeyrofb-
[IHKa.

42. Nokaxure, yro m(m - 1) He sBiasercs cTe-
TIeHbIO IeJIOr0 YMCJIA HH NPH KAKOM HAaTypaJibHOM mi.

43. ¥ kaxpgoro u3 uyucen ot 1 mo 1000000000 noa-
-CYHTHIBAETC CyMMa ero uudp, y KaxAoro U3 mMojyyus-
pierocs MWIiHapAa 4uceJl CHOBA NMOACUYHTHIBAGTCA CyM-
Ma ero nudp ¥ T. 4. 00 TeX NOp, M0KA HE MNOJYYlUTCH
MWUIHApA OAHO3HAYHEIX uucesn. Kakux umces moayunrt-
cs GoJsbwe: 1 unu 2?

44. Jlan npousBoJbHHi Habop n HeJBX YHCEN
ay, Qg, ..., O2ry1. V13 Hero mosyuyaercss Hoshlii Habop:
ay +ag as + as an— + an an +a,

) , 9 e ) » ) H H3
5TOro Habopa — CJIeAyIOINUi [0 TOMY K€ NPaBHIY HT. A.
Jlokaxxure, 4To ecqy Bce MNOJNYHaIOLIMeCs YHCHA LeJble,
TO BCe NepBOHAYaJIbHEE YHCJIa PABHEL,
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45. a) B pumnywiom wmectuyronbhuke ABCDEF ece
yrasl pasHH. Jlokaxure, YTO

AB — DE=EF — BC=CD — FA.

6) O6paTHO, AOKAXKHTe, YTO U3 WIECTH OTPE3KOB,
IJIMHH KOTOPHIX @1, @2, Gs, Qa, Gs, Qg YAOBJIETBOPAIOT
COOTHOUIEHUSIM @i — Q4 = Qs — O3 = O3 — ds, MOXHO
MOCTPOUTH BHINYKJIBIH  INECTHYrOJLHUK ¢  paBHBIMH
yraamu.

46. PemuTe B LeJIBIX YACIAX ypaBHEHHE

’\/x —I—'\/x+'\/x—|- —I-'\/f =Y.

1964

47. U3 pepiuyH BLINYKJIOro YeThipexyronbinka ABCD
onyileHH NEepHeHJUKY/Nspe Ha ero auaroHand. Jlokas
¥KHTEe, YTO YETHIPEXYroJbHHK, OOPA30BAHHLI HX OCHO+
BAaHUSIMH, NIoA0OEH HCXONHOMY.

48. Haiinute Bce HeueTHhle HATypaJbHHE N, [LJiS KO+
TopuX (n— 1)! He nenutcs HA nZ

49*. Ha nyiockocTd HapucoBaHa cerb, oOpa3oBaHHas
H3 INpPaBWJIbHBIX LIECTHYTOJLHUKOB CO CTOpoHOH 1
{puc. 3). )Kyk, npurasic 1o JIMHHAM CeTH, [PONOJ3 HB

Puc. 3

wa A B y3en B no Kparyaitmemy mytH, pasHomy 100,
onaxmre, YTO NOJIOBHHY BCEro MYTH OH NOJI8 B ORHOM
HanpasJleHNH.

50. OKOJIO OKpYXHOCTH ¢ LeHTpoM O ONHMCAH HTHI
ﬁexyronbnax ABCD. NokaxuTte, ut0 cymma yrios AOB

COD pasna 180°.

51. @, b ¥ n— uUKcHUPOBAHHEIe HATYDAJIbHLIE YHCJIE,
Mspectio, uro npu smoGom HaTypanbhoM k (k we b)



yHcao @ — k" penwtcs Ges ocratka Ha b — k. Jloka-
XKHTe, YTO @ = b".

52. B BLIpaxeHHH Xj:Xg: +4. X, AJIA YKA3aHUSA IO
PAnKa NeHCTBHH paccTaBysOTCA CKOOKH M pe3yJbTaT
3anuchHBaeTcs B BHAe ApPo6H:

x,l x,z eoe x,k

xll x,z oo x!"_k

(upu sTOM Kaxnpasi u3 GyKB Xy, X2, ..., X, CTOHT JIHOO
B uucautese Apo6u, nuGo B 3HameHaresne). CKOJNbKO
pas3iMYHBIX BHIPAaXKEHHH MOXHO TakuM o6pasoM mOJY-
YHTH IPH BCEBO3MOXKHLIX cOcO6aX pacCTaHOBKH CKOOOK?

53. Ha xakoe HauMeHbLIee YHCJIO HemepeKpHBalo-
Iuxcs TeTpasapoB MOXKHO pa3buTn Ky6?

54. Haiipure HaubosbiiMi NOJNHBIA KBAaApaT TaKoH,
YTO INOCJe BHYEPUYHBAHHS MABYX €ro NOCIEAHHX LHu(p
nosyyaercss cHosa noJHwii Ksaapart. (Ilpeanonaraercs,
YTO OfHA W3 BHIYEPKHBAEMHIX LU(p — HE HYJb.)

55. ABCD — onucannas tpaneuus;; E—Touka nepe-
ceyeHuss auaroHaneit AC u BD; ry, rs, rs, r4— paguych
OKpYXHOCTeH, BnucaHHbix B Tpeyronvuuku ABE, BCE,
CDE, DAE coorserctsetHo. Jlokaxure, 4To

ITstasn Bcepoccufickas onumnuana,
1965 r. (Mocksa)

Kaace
8 56a 57 58 59 60
9 61 62 63 64 65
10 566 66 67a 68a 69
11 63 676 70 686 71

56. a) Kaxpoe u3 umcen xj, Xz, ..., X, MOXeT He3a-
BHCHMO OT OCTAlbHHX NPHHUMAaThL 3HayeHue 1, 0 uam
—1. Kakoe HauMMeHbllee 3HAUEHHEe MOMXKET HMETb CyMMa
BCEBO3MOXHBIX NMONApHBIX NPOU3BEIEHHH 3THX n YHCes?

6) Kakoe HauMeHbLIee 3HAYEHHE MOXKET NPHHHMATh
CyMMa BCEBO3MOXHEIX NOMAPHHIX MNPOM3BEAEHUH n UH-
CeNl Xy, X2, +.., Xn, KAXKIOE U3 KOTOPHIX MO a6CONIOTHOI
BeJIMUMHEe He MNPEBOCXOAUT €JHHMILI?

57. Nmeercs mocka 3 3 KJIeTKH H 9 KapTouek pas-
MEpOM B OJHYy KJIETKy, HA KOTODBHIX HAaNHMCaHLl KaKHe-TO
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yucaa. JlBoe wrparmoiux no ouepenH KIaayT aTH Kap-
TOYKH Ha KJeTKd Aocku. ITocyie Toro, Kak Bce KapTOUKH
pasjioKeHH, mnepBbil (HAYMHAIOIMH)  NOACYUTLIBAET
CYMMy IIeCTH YHCeN; CTOSINMX B BepXHeH M HHUxKHel
CTpOKaX, BTOPOH MNOACYWTHIBAET CYMMYy IIECTH YMcCeJ,
CTOAWMX B JieBOM U MNpaBoM cronbuax. BrmrpeiBaer
T0T, y Koro cymma Goabuie. Jlokaxwure, uTO npH Ipa-
BMJILHOH MIpe NepBOro BTOPOH He CMOXKeT BHIUTPATh He-
33aBHCHMO OT TOro, KakKWe YHCJA HaNHCaHbl HA KapToy-
Kax.

58. Okoso TtpeyrosbHuka ABC onucaHm OKpYyX-
HocTb. XopAw, coepuHsiomue cepenuny ayru AC c ce-
peaunamu ayr AB u BC, nepecekaior cToponn AB u
BC B toukax D u E. Jlokaxurte, uto orpe3ok DE na-
pansenen cropoHe AC M TPOXOAWT Yepe3 LEHTp BIH-
caHHo#t OKpyXHOCTH TpeyroabHuka ABC.

59. Homep aBTOGycHOro Guyieta — mIeCTH3HAYHOE
yucno. BuseT HasmBaeTcs CYaCTIUBHIM, €CIH CyMMa
- Tpex uMpp Homepa pas-

T AT A" ~ ~ Ha cyMMe TOCTERHHUX

~ lad ] a a n
n A ~ a a o . T1pex uundpp. JHoxaxure,
A A S T N YTO CyMMa BCexX HoMe-
"o AT\ "a=> ~ _  poB cuacTBHIX Guie-

TOB HenuTcs Ha 13.
60*. Ha maneHbKOM
e W0 “— Gfm,~ OCTPOBE CTOHT MNPOMKEK-
" ."." . " TopJyiKoTOpOro ocBe-
. 11aeT OTPe30K IOBEpX-
noen - A A A HOCTH MOpSl JJIUHOH @
~ n " A A - (puc. 4). IIpoxexrop
~ °~ ° ~ & =~ o  DABHOMEPHO BpalLaeTCs
Puc. 4 BOKPYr  BepTHKaJbHOM
OCM TaK, YTO KOHeI] €ro
Jyuya nepeMelnaercss co ckopoctbio v. Jlokaxure, 4TO
KaTep, HMeIMi MakKCcUMaJibHyl0 CKOpocTh v/8, He cMo-
KET NOJOHTH K OCTPOBY, HE TMOMNAB B JIy4Y NPOKEKTOpPA.
61. B naponHoii npyxuHe 100 uYesoBeK, M KaxAmi
BeYep HAa [eXypcTBO BHIXOAAT Tpoe. Jlokaxkurte, 4TO
HeJIb3s1 TAK OPraHH30BaTh rpaduK AeXypcTB, YTOOH Jii0-
Oble 1Ba YEJOBEKA [EKYPHJM BMECTe POBHO OJHH pas.
62. Kakoe HauGosibiiee 3HayeHWe MOKET NMPHHHUMATD
IJIVHA OTpe3Ka, BhICEKaeMoro OOKOBHIMH CTOpPOHaMH
TPEeyroJbHHKA HA KacaTeJbHOH K BIHCAHHOH OKpyX-
HOCTH, TNpOBeNEHHOH NapaJijielbHO OCHOBAHWIO, €CJIH Ie-

PHMETp TpeyrosibHHKa paseH 2p?
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63. n? uncen xy (i,j=1, 2, ..4, B) YLOBIETBOPAIOT
cHcTeMe M3 n® ypaBHeHHii:

x,,+x,k+xk,=0 (i, j,k=l, 2, ceey n).

Jlokaxute, 4yTO CylleCTBYIOT TaKHE YHCJIA G;, Q2 sse
seey Qn, YTO Xy = @; — @; AJNA JOOBX i H j.

64*. MoxHo yin pasmecTuth 1965 Toyek B KBaapare
€O CTOPOHOH 1 Tak, yToGH J0GOH NMPSIMOYTOJIBHHK ILIO-
maau 1/200 co cTopoHamu, mapajfesbHEIMH CTOPOHAM
KBajpara, copep:;ajl BHYTPH XOTs Ohl OfHy H3 S3THX
TOYeK?

65*. OkpyriieHHeM 4YHCJIa Ha3HIBaeTCsl 3aMeHa €ro
OIHHMM M3 ABYX OnMMaHIIHX KeJEX YHCeJ.

Janul n uncen. JloKamuHTe, 4yTO MOMHO TaK OKpYyr-
JINTb HX, YTOOBl cymMMa JIOGHX m OKpYrJeHHHX 4YHCesN
(1 < m < n) otauyanace OT CyMMH 3THX e HEOKpyr=
JIEHHBIX 4YHces He Gosiee yeM Ha (n - 1)/4.

66. Typucr, npuexapmuii B MOCKBY Ha noesje, Bech
neHb 6ponun mo ropoay. IloyxueaB B Kade Ha OnHO#
U3 mJjomajefl, OH pellny BepHYTbCS Ha BOK3aJ H IpH
STOM HATH TOJBKO MO YJHLAM, NO KOTOPHIM OH LIej
0 3TOrO HeyeTHOe 4YHCJIO pa3. JloKaxkure, yYyTO OH
BCerlla MOXKET 3TO CAeJaTb.

67. a) Hekas kommuccusi cobupanacs 40 pa3. Kax«
AbH pa3 Ha 3acefaHusX npucyTcTBoBaau no 10 yeno-
BEK, NpHYeM HHKaKHe [Ba H3 YJIEHOB KOMHCCHH He OBLIH
BMecTe Ha 3acefaHusix GoJiee OHOrO pasa.

JlokaxkuTe, YTO YHCJO 4JeHOB KOoMHCCHH OoJibiie 60.

6) Iokaxwure, 4T0 H3 25 yeJOBEK HeJb3sl COCTABHTH
6osbme 30 KomuccHii no 5 yesoBeK B KaxjoH, 4TOGH!
HHKaKue JBe KOMHCCHH He uMesan OGojbwie OnHOro oG-
LIET0 YJIeHa.

68*. Jlann pnBa B3aUMHO NPOCTHIX 4YHcaa p >0
g > 0. Llesnoe uyHC/IO n Ha3bHIBaeTCs XOPOIUHMM, €CJIH €ro
MOKHO NPEACTaBUTb B BHIe n=pX-+ qy, TAe X U Yy —
HeJible HeOTpHLATeJbHHE YHCHAa, M MJIOXHM — B MPOTHB-
HoM cayyae. a) JloKaxuTe, YTO CyLieCTByeT TaKoe Lie-
Joe YHCJAO €, YTO H3 JBYX HEJHX 4YHcesJl n H C—n
BCEria OAHO Xopouiee, a apyroe — mnjoxoe. 6) CKoJbko
BCEro IJIOXMX HEOTPHLATEJbHBIX 4HCeJs?

69. Camouser-pa3BeiYdK JieTaeT Mo KPyry € HEHTPOM
B Touke A. Paguyc kpyra 10 KM, CKOpOCTb camoJsieTa —
1000 KM/4y. B HeKOTOpbHIi MOMEHT M3 TOYKH A BHNy«
cKaeTcsl pakeTa, KOTOpasi MMEET TY e CKOpPOCTb, YTO
H caMoJieT, W ympaBafieTcsl TaK, YTO OHa BCe BpeMs
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RaxoAHTCA HA mpsMo#, coepHHsIoNIeH CaMOJIeT ¢ TOYKOH
A. Yepe3 Kakoe BpeMs NocJe 3amycKa pakeTa JOTOHHT
caMoJier?

70. okaxuTe, YyT0 CyMMa JJHH peGep MHOrorpas-
AHKa GoJblue 3d, rie d — paccrosiiue Mexay HaubGouee
YyAaJleHHbBIMH BepPIUHHAMH MHOrOrPAHHHKA.

71*. Ha nnanere, umetomeit ¢opmy wapa, KuBer
ONMH XMHTeJlb, KOTOPHHA MOKeT nepefBHrathCsi IO NO-
BEPXHOCTH IJIaHETH CO CKOPOCTBIO, He GoJbLiel u; K
9TOH NJlaHeTe moAJieTaer KOCMHYyecKuii kopabJib, KOTO-
PBlii MOXKET ABHraTbCsl €O CKOpOCThIO v. JlOKaxkmure, yTO
ecyiH v/u > 10, To ¢ Kopabasi MOXHO YBHIETb KHTeJs
NJaHeThl, KaK Ob TOT HH NBITAJCS CKPHTbCA.

Hlectas Bcepoccuiickag oaumMnHuana,
1966 r. (Bopomnex)
Kuaace
8 72 73a 74 75a 76
9 77 736 756 718 79
10—11 756 80 81 82 83

72. Ha Kaxpofi M3 njaHeT HeKOTOpPOH CHCTeMB! Ha-
XOINHUTCS aCTpoOHOM, Habuioparomiuii Onukaiylo nJa-
HeTy. PaccTosHHsi Mexay mnjaHeTaMH IoNapHoO pas-
JuyHbl. JloKaxKuTe, YTO €CJIH YMCJO IUVIaHET HeYyeTHo, TO
KaKylo-HHOyZlb IUIaHeTy HHKTO He Habiionaer.

73. a) Toukn B u C Jnexar BHyTpu oTpe3ka AD.
Hoxkaxure, uto ecnu AB paBHo CD, 10 nas JoGoft
TOYKH P nJIOCKOCTH BHINOJHSIETCS HepaBeHCTBO: PA -
+ PD = PB + PC.

6) Ha ninockoctu ormeuens TOoukH A, B, C u D.
H3BecTHo, yt0 ns1s Jito6Goii Touky P BHINOJIHsieTCs] Hepa-
BeictBo PA 4- PD = PB 4 PC. JlokaxuTe, 4TO TOHYKH
B u C nexar na orpeske AD u AB=CD.

74. CymecTByloT JHM TaKue HaTypalibHEE YHCJIa X H
Yy, 4asi Kotophx x2-4-y ® y? - x— KBajpaTh LEJBIX
gucen?

75. a) BOCbMHKJIAaCCHHKH NOCTPOEHH B ILIEPEHTy.
Tlepen KaXkKablM H3 HHX CTOHT CEMHKJACCHHK, KOTOPHIH
HHKe ero poctoMm. JloKaxurte, yTo eciH LIEPEHTy BOChb-
MHKJIACCHHKOB BEICTPOMTB IO POCTY H LIEPEHrY CEeMH-
KJIACCHHKOB TOK€ BHICTPOMTb IO POCTY, TO MO-TNpeXHeMy
Ka)JHfi BOCBMHKJACCHHK GyjeT BHIIE CTOSIIEro mepen
HHM CEMHKJAaCCHHKA.

6) Ilonk conjat BHICTPOEH B BHIE NPSIMOYTOJbLHHUKA
TakKuM 06pa3oM, YyTo B KaXKAOH LiepeHre COJAATH CTOAT
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no pocty. JloKamkuTe, 4TO €Ci¥ B KaKJOH KOJIOHHE mes
PECTPOHTbL COJIZAT TOXE N0 POCTY, TO B KaiKAOH Ie-
peHre OHM NO-NpexHeMy OYAyT CTOSITh 1O POCTY.

76. Ha kneryatoii 6ymare HapHCOBaH NPSMOYroJib
HHUK ABCD, cTOpOHB KOTOPOrO JIEXAaT Ha JIHHHAX CeT-
Ky, npuiem AD B k pa3 Gosnbuie AB (k— uenoe 4ucio).
PaccmaTpuBaloTCsi BCEBO3MOXKHBIE NYTH, NPOXOAsILHe
10 JHHHAM CeTKH M KpaTyaiiiuM o6pa3oM BelyluHe H3
A B C. Jlokaxure, 4yTO CPeLH 3THX NyTel TaKHX, B KOs
TOPHIX nepsoe 3BeHo JexuT Ha AD, B k pa3 GoJbure,
YeM TaKHX, B KOTOPHIX mepBoe 3BEHO JieKUT Ha AB.

77. Yucna a;, as, ..., Gn TakKoBhb, 4T0 0<< a) <<
K<, <az<<2: .00 G < 00 < 205
Jlokaxute, 4T0 B cymMMe S=-a;+ Qo+ ... =,
MOXHO TakK BHOpaTh 3HaKH, 4To6n 6bui0 0 << s < a;.

78. Jlokaxurte, 4TO B BHIYKJBI Y€THPEXYroJbHUK
omany S U nepuMerpa P MOXHO NOMECTHTb KPYr pa-
auyca S/P.

79. B nekotopoMm ropoze aasi JoGHX Tpex nepe-
kpectkoB A, B u C ecTb nyTh, Befymuit u3 A B B u He
npoxoasiuuit yepes C. Jlokaxkute, uto ¢ Jwo6oro nepe-
KpeCTKa Ha Jwoboll npyroit Benyt no Kpafineii Mepe aBa
HenepeceKalmMXCsl NyTH (NepeKPecTOK — MEeCTO, TIhe
cxoiATcsl NO KpakHell Mmepe JABe YJHUH; B ropoje He
MeHbIlIe ABYX NepPeKPeCTKOB).

80. Hau tpeyroseHuK ABC. PaccMaTpHBAaIOTCSl Bee-
Bo3MOxkHble TeTpasaphl PABC, y KOTOpHX HaHMeHbIIeH
u3 BecoT siBasercis PH (H —nmpoekuuss Toykd P Ha
nynockocts ABC). Haiinu-

Te MHOXECTBO To4yeK H. =¥ <¥
81*%. Ha njockoctH pa-
Hel 100 touek. Jlokakute,
YTO HX MOKHO MOKPHITB He-
CKOJIbLKUMH  HenepeceKalo- A
IHMHCS KPYramH, cymma
JNHaMeTPOB KOTOPHIX MEHb- A B
we 100 u paccrosinue Me- Puc. 5
XKLy JI0o6LIMH OByMSl H3
KOTOpPHX OoJipllle €OHHHIH (PacCTOsIHHe MeXAy HAByMs
HelepeceKaIUMHICs KPyraMH — 3T0 PacCTOsIHHE MeXAy
HX GAHXafHMH TOYKAMH).

82. M3 nsyx Touek A H B, paccrosinme MeXAy KO-
TOPLIMH paBHO d KM, OLHOBPEMEHHO B TeyeHHe OMHOH
CeKyHJH HalJI0LalT 3a CaMOJIETOM, JIETALUIMM N0 Ips-
Mol ¢ nocrosiHHO#M ckopocThio (puc, 5), M3 Ttouku A
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COOGHIMIH, YTO CaMOJIET CMECTHJICA 3a STY CEeKyHRy Ha
yrol a, a U3 TOYKH B —YTO CaMOJIET CMECTHJCH Ha
yron f (yrme o u f octpee). Kakyio Haumenenyw
CKOPOCTb MOT' HMETb CaMoJieT?

83*. Hamucano 20 umcen: 1, 2, ..., 20.JIBoe urpaios
WHUX 0O oyepeld CTABAT NEpeN STHMH YUCJIaMM 3HAKM
«+» HIH «—>» (3HAK MOKHO CTaBHTb I€pel JIOGHM
¢Bo60AHEM yuciom). IlepBbifi cTpeMuTcst K TOMy, 4TOOH
NOJIyYeHHad nocjie pacCTaHOBKH BceX 20 3HAKOB CyMMa
Ohula KaK MOKHO MeHblue N0 Monysio. Kakyo nan6obe
my.’}(; N0 MORYJI0 CYMMy MOXeT obecneyutb cefe BTO=
poii?

l-1 Bcecowsnass oauMnuapa,
1967 r. (T6uaucu)

Knace
8 84a 85a 86a 87 88
9 876 86a 856 846 88
10 90 866 91 92 93

84. a) B ocrpoyrossHom TpeyrosbHuKe ABC Hau-
6onbwas us Bricor AH paBHa menuane BM. Jlokaxute,
uto yros ABC He Goabite 60°. .

6) B ocrpoyroabtom Tpeyroabhuke ABC BHCOTa
AH paBHa menuane BM u paBHa Guccektpuce CD. Jlo-
KaXHTe, y10 TpeyroJbHHK ABC npaBHIbHHIL.

85. 2) B HEKOTOpOM HATYpaJIbHOM 4YHCJe NPOH3«
BOJBHO nepectaBun uudpr. Jlokaxure, yto cymma

999 ... 9.
HNOJIYYCHHOrO yucja € HUCXOAHBIM He paBHE “~———
1967 ungp

6) Lludppbl HeKOTOPOro yucsa IepecTaBHIH M CJO-
2KUIH TONy4yeHHOE YHCJO C HCXOZHHM. JloKaxKuTe, YTO
ecnd cyMma paBHa 100, To HcXonoHOe YHCIO AEJIHIIOCH
Ha 10.

86. a) Tlpoxektop ocsemaer yroa 90°. JlokaxuTe,
9TO DPACNOJIOKEHHHIE B YeThHipeX NPOMU3BOJIBHHIX TOYKAX
MJIOCKOCTH NpOKeKTOpa MOXHO HanpaBHTh TaK, 9TOOH
OCBETHTb BCIO NJIOCKOCTh.

6) B xaxnoii 43 BOCbMH TOUEK NPOCTPAHCTBA CTOMT
NPOXEKTOp, KOTOPhIfi OCBellaeT OKTAaHT (TpPeXxrpaHHHIi
{yTOJI CO B3aUMHO NepNeHAUKYJISPHHIMH pe6paMH) ¢ Bep-
WHHOK B 3Toit TouKe. JIOKa)uTe, YTO MOIKHO HAIPABHTH
g}):;xex’ropa TaK, 4YTO6H OHH OCBETHMJIH BCE€ IIPOCTpPaH-

- »
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87. a) MoXHO JH Ha OKPYHOCTH pacHOJNOXHTb
gucna 0, 1, 2, ..., 9 Tak, yTo6H JIOGHE [Ba COCELHHX
OTJIMYAJIHUCh Ha 3, 4 unu 5?

6) MOXHO JIM Ha OKDYXHOCTH PachoJIOXKHTb YHC/A
1, 2, 3, ..., 13 TaK, yT06H J106HIE BA COCEXHHX YHCJ]IA
OTJIHYaNuCh Ha 3, 4 uiu 5?

88. JlokaxHTe, YTO CymeCTByeT YHCJO, AeJsiuieecs
Ha 5'9% u He cogepxaiiee B cBOefi 3alHCH HH OJIHOrO
HyJIsl.

89*, Haiinute Bce mape wesibix 4Hcesl X M Y, yHOB-
JIETBOPSIIONHX yPaBHEHHIO

*tx=y'+y@r+y+y.

90. B nocienoBaTeNIbHOCTH LeJHX  (MOJNOXHTENb-
HBIX) YHceJ KaXKAblil yjeH, HayHHasi C TPeTbero, paBeH
MOAYJIO Pa3HOCTH JABYX NpeibIAYLIHX.

Kakoe HauO6oJiblIee YHCJIO YJIEHOB MOXKET HMETb Tas
Kasl nocJefoBaTeJqbHOCTb, €CJIH Kax/AhH ee wieH He npe-
BocxonuT 19677

91. «<KOPOJIb-CAMOYEHFIIIA». Ha waxmaTHO#R
nocke pasmepoM 1000 1000 crout 4epHHI KOpoJb K
499 Genbix Japmeft. Jlokaxwure, YTO NPH HNPOHU3BOJLHOM
HayaJIbHOM PAaCHoJIOXeHHH (Hryp KOpoJb MOXKET CTaTh
nox yzap ©enoit JsagbH, Kak 6b HH HrpajH Oenbie,
(Xonn penaoTcsl TaK e, KAK U B OOBMHBIX WIaxe
MarTax.)

92, Tpu nocjenoBaTellbHbie BEPIIHHH poM6a Jexar
COOTBETCTBEHHO Ha crtopoHax AB, BC, CD nmaHHOro
Keagpata co ctopoHo#i 1. Haiigute niaomanp ¢urypy,
KOTOpPYKW 3alOJHAIT YeTBepThie BEPLIMHBH  TaKHX
pomM6OoB.

93*, HatypanbHOoe 4ucio k o6lafgaeT TakuM CBOfi-
CTBOM: €CJAH n JEJHTCS Ha k, TO H YHCJIO, 3alHCHBae«
Moe TeMH e LIudpaMH, YTO H n, B 0OpaTHOM MNOpsAKe,
penutcsl Ha k. JlokaxuTe, yTo k— neauTenb 4ucia 99.

2-1 Bcecow3Hafl oawMnuazna,
1968 r. (JIenunrpan)
Knace ITucbmerHNA TYp Ycruuft TYP
-~ 8 94 95 96 97 98 105a 106 107 108 109
9 99 100 101 97 102 110 111 105a 108 109
10 103 95 104 97 96 1066 112 113 114 109

94. B BocbMHyroJibHHKe BCe YIVIH paBHBH, a JUIHHH
CTOPOH — Llesible YucJa. JloKaXKuTe, YTO IPOTHBONOJOMNK«
HHE CTOPOHH BOCBMHYIOJbHHKAa PaBHEI MeXay co6ofi.
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95. Kakoe u3 unces Goawwe: 31! uam 1714?

96. Ha knetyaroii 6ymare cO CTOPOHOI KJeTKH 1 cM
HapucoBaHa OKpyHOCTb panmuyca 100 cM, He mpoxoxs-
masi yepes BepPIUMHBI KJIETOK M He Kacalollasicsi CTOPOH
K1eToK. CKOJBKO KJETOK MOXeT IrepeceKaTb 3Ta OK-
PYyHOCTB?

97. CpelH CTYyHLEHTOB, NMOCTYNHBIIHX B YHHBEPCHTET
JpyxO6H HaponoB, poBHO 50 4eJIOBEK 3HAIOT AHIJIHICKUM
A3BIK, poBHO 50 yejoBeK 3HAWT (paHUy3cKHil SA3BK H
poBHO 50 yesOBeK 3HAIOT HCNAHCKHE A3HK. JloKaxwure,
YTO CTYHNEHTOB MOXHO pa36uTth Ha 5 (He 06s513aTeNBHO
pPaBHBIX) rpynm Tak, YTo6H B KaxOoH rpynne O6buIO
poBHO 10 yesoBeK, 3HAIOLIKX AHIVIMACKHH $I3BIK, POBHO
10 yesnoBek, 3HawUX QPAHIY3CKHE $SI3HK, H POBHO
10 uyenoBeK, 3HawoLuX HcnancKuit s3wmK. (IIpeanona-
raercsi, YT0 HEKOTOphle H3 CTYLEHTOB MOryT JHGO He
3HAThb HH OAHOrO M3 3THX S3HKOB, JHO0 3HaThL J06oe
KOJIHYECTBO K3 HHX.)

98. IlokaxuTe TOXIECTBO:

2 4 6 20
x’—l+x’—4+x’—9+ +x’—100_

1 1 1
=1 (g=hermteoaeTy T TesoE)-

99. B npaBWIbHOM n-yrojbHHKe (n =>5) pa3HOCTb
Mexny HauboJbuiell M HaHMeHbLIEH JHaroHaJsIMH paBHa
cropoHe. Haiinure n.

100. ITocsienoBaTesIbHOCTD @1, Qg as, ... 00paso-
BaHa Mo cJelymoLieMy NpaBHIY:

a=1, ae=al+al‘, ceey Q=0y_;+} a':_‘ .

Jokaxure, 4TO @yp0 > 14.

101. BHyTpH OCTPOYrOJIbHOrO TpeyroibHuka ABC
B3siTa TOYKa O, a BHYTPH OCTPOYTOJBbHOTO TpeyrojibHHKa
A’B’C’ —rtoyka O'. M3 Toukn O onylleHH nepneHau-
Kyasipel: OA,—mua cropony BC, OB, —Ha ctopony CA
B OC,—na cropoHy AB. TouyHo Tak xe M3 TOukKH O’
onyLienH nepnenukyaspu O’A; va B'C’, O’'B| na C'A
B O’C} na A’'B’. Okasanocs, uro Ol O'A’, OB, || O'B’
OC, | 0°C’ u OA,-O'A’ = OB,-0’B’ = 0C,-0'C".

Iokaxure, uro O’A}|0OA, O’B{llOB, O'C{|OC u
O'Al-0A=0Q'B;-0B=0'C;- OC,
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102*. JlokauTe, ytO JI060e HaTypaJbHOE YHCIO,
He npeBocxopsiitee nl, MOXHO NPEACTABHTb KaK CyMMY
He Oojiee n claraeMblX, CpefH KOTOpHIX HET ABYX OfHe
HaKOBBIX, H KaxJoe fBJsieTCs AeluTeNieM 4Hcaa nl.

103. B tpeyrosbhuke ABC B3sau Touky D Ha cro«
pore AB u Touky E Ha AC. Ilpu 31OM OKasasoCh, YTO
DE|\BC, AD=DE=AC, BD = AE.

Ilokaxwute, 4to AauHa BD paBHa [JIHHE CTOPOHH
NPaBUNBHOTO AEeCATHYTOJbLHHMKA, BMHCAHHOTO B OKpyX-
HocTh paguyca R = AC.

104. Ha pe6pax AB, AC, AD terpasgpa ABCD mo-
CTPOEHB, KaK Ha AuaMmeTpax, waph. Jlokaxwure, 4TO
5TH 1apH NOKPHBAKT TETPA3AP.

105. a) B knerkax KBanpaTHO# Tabauum 4 X 4 pac-
cTaBjiellbl 3HaKH «+4» H «—», KaK NI0OKa3aHO Ha pHc. 6.
Paspemlaercssi OXHOBPEMEHHO MEHATb 3HaK BO BCEX
KJIETKaX, pachojioXKeHHBX B ONHOH CTPOKe, B OLHOM
cToifue WIK Ha NpsMOM, nmapaJsJiesbHOM
KaKoi-HuOyAbL AHaroHajd (B YaCTHOCTH,

B JI06o# yrioBo# Kiaerke). JloKaxute, sl b
YTO CKOJABKO OB MBH HH NpPOH3BEJH + |+ +{+
TakuxX NepeMeH 3HaKa, HaM He YHACT- +{+1+]+
Cfi nosiyuHTh TaGlMUy M3 ORHMX WO~ [T
coB

6) Ha Bcex KaeTKax maxMaTHOM

nocky 8X 8 paccraejieHH IUIIOCH, 3a Puc. 6
HCKJIIOYEHHEM OLHOM He YIJIOBOH KJIETKH,

rie CTOMT MHHyc. Pa3spemaercsi ofHOBpeMEHHO MEHSTHb
3HAK BO BCeX KJeTKaX OLHOH TrOpH30HTAJH, ONHOMN
BEepPTHKaNH MWJIH OAHOH pauaroHaJu (B YacTHOCTH, B
Ji06oil yrioBoH KieTKe; AMaroHaJsb — JIHHHSA, N0 KOTO<
poil XonMT wWwaxMmaTHHi cJOH). JIOKaxHTe, 4TO CKOJIBKO
6Bl MBI HM TIPOH3BEJIH TaKHX NepeMeH 3HaKa, HaM He
yAacTcst NOJYYHTb JOCKY ¢ OAHHMH IVIIOCaMH.

106. Menuane pasbusaior TpeyrodbHHK ABC Ha
LIeCTh TPeyronbHHKOB. OKa3allochb, YTO YeTHpe H3 OK=
PYKHOCTeH, BNHCAHHBIX B 3TH TPEYrOJbHHKH, PaBHEL
Jlokaxure, yro TpeyroJbHHK ABC npaBunbHBI.

107. JlokaxuTe, 4yTO ypaBHeHHe

4 x+1l=py

HMeeT pelleHHe B LEJHIX yucaax (x,y) Ans GeckoHey-
HOTO 4YHCJa NPOCTHIX p.

108. IMocne BucTymyieHHE 20 (QHrypHCTOB KaXablid
H3 9 cynefl N0 cBoeMy YCMOTPEHHIO paCnpenelisieT cpefH
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HUX Mecta ¢ 1-ro mo 20-e. Okasanoch, 4TO y Ka»J0ro
@urypucra Mecrta, NpPHCBOEHHEIE €My Pa3HBIMH CYAbsIMH,
oriuyalorcsi He Gosee yem Ha 3. IlomcyuraeM cymmbr
MEeCT, MNOJyYyeHHBIX KaXABM (HIypHCTOM, M pacroJo-
SKMM 3TH YHCJIa B NOPsAKe BO3pPacTaHHA: € << €2 <<
<KL << ... << C. Kakoe Haubojsbliee 3HayeHHE MO-
JXeT HUMETb C;?P

109*. M3secTHO, yTO cCpegH uHCen @y, Az, ..., Qn
BCTpeyaTcs no pasy uucaa 1, 1/2, 1/3, ..., 1/n u
cpenv uucen by, b, ..., bp—TOXe. HM3BecTHO, Kpome
TOro, 410 &y + b =az+ b= a3+ bs > ... =2an+
oF bn. JlOKaxuTe, 4YTO aGm+ bm << 4/m pns BceX m oOT
1 jo n.

110. Ha crtone y yuurens crost Bech. Ha Becax
CTOSIT THPH He 00si3aTeJIbHO OLHOTO Beca, Ha KaxJo# u3
KOTOPHX HaNHCaHH (aMHJIHH OJHOrO WJIH HECKOJBKHX
[YYeHHKOB. YueHHUK, BXOAS B KJacC, INepecTaBjsieT Ha
APYTyl0 4allKy BecoB KaKAyI I'MpI0, HA KOTOpPOH Hamu-
caHa ero amunus. JloKaxkuTe, 4TO MOMKHO BINYCTHThb
B KJacC TaKHX y4YeHHKOB, YTOOH B pe3yJnTaTe mNepese-
cHa He Ta yalika BecoB, KOTOpasi mepeBellMBajla BHa-
nase.

111. Topox umeeT B IJlaHe BHJ NPsSIMOYrOJbHHKA,
pa3bUTOr0 Ha KJeTKH: n  YJHL MapajjelbHE APYr
J1pyry, m LPYrHX IlepeceKalT HX IOJ NPSIMEIM YIJOM.
Ha ynunax roposa—HO He Ha nepeKpecTKax — CTOST
MUJMIHOHepH. KaxXIHil MUIHIHOHEpP coofLiaer HOMep
NPOXOASILEr0 MHMO HEro aBTOMOGHJIS, HaNpaBJIEHHE €ro
ABHXEHHS M BpeMs, Koraa OH mnpoexast. Kakoe Hau-
MeHbIllee YHCJIO MHJHIHOHEPOB HYKHO pPacCTaBUTh Ha
yaunax, yto6bn MO0 KX NOKa3aHHSIM MOKHO OBUIO OOHO-
8HAYHO BOCCTAHOBHTb INyTh JIIOGOr0 aBTOMOOHWJS, €4y~
Liero no 3aMKHYTOMY Mapupyry (MapLipyT He mpoXo-
LHT 1O ONHOMY H TOMY € YYacCTKy YJHIH ABaxAH)?

112. BnucanHast B TpeyrobHHK ABC OKpYXHOCTb
Kacaercs1 ctopoHnl AC B Ttouke K. JloKaxuTe, 4yTO mpsi-
Masl, cOefHuHsmas cepeguHy ctopoHbl AC ¢ LEHTpOM
BIIHCAHHON OKPYXXHOCTH, JeauT oTpe3oK BK nomosam.

113. ITocnenoBaTedbHOCTh YHCEN @), Qg, a3y .., dn
YAOBJIETBOPSIET CJEAYIOMHM YCTOBHSM:

al=0l la2|=lal+ll, la3l=la2+llx eee

RN lanl=lan—l+ll~
a+a+ ... +an 1
n S—3-

JOoKaxnTe, YTO
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114. an BHINYKaH§T yeTHpexyroidbHuk ABCD, nnu-
HH BceX CTOPOH H JHaroHajiell KOTOPOrO paLHOHAJBHH.
Ilycts O — TOYKa mepeceuenusi puaroHalei. Jlokaxure,
4T0 pauHa oTpe3ka AO — panHOHAJbHOE YHCIO.

3-1 Bcecowsnas oauMnuara,
1969 r. (Kues)

Knacc 1-f neus 2-f nennb
8 115 116 117 122 123 124a
9 118 119 115 124 125 126
10 119 120 121 125 126 128

115. Ha ocuosauuu AD tpaneuun ABCD Hamace
Takasi Toyka E, yTo nepumerpn TpeyrojbHekoB ABE,
BCE u CDE pasub. Hdokaxkure, yto BC=AD/2,

116. B ueHTpe nojs, umetollero ¢opmy Kpazapara,
HaXOAMTCA BOJIK, a B BeplIHHaX KBajapata — yeThipe
cobaky. Boak wMoxer Oeratb IO BCeMy INOJIO, a CO-
6aKkyd — TOJIBKO N0 CTOpOHaM KeajpaTa. M3sectHo, uto
BOJIK 3anupaer cobaky, a gBe cob6aKM 3afMpaloT BOJIKA.
MakcumanbHag cKopocTh Kaxjo#i cobaku B 1,5 pasa
6Gonplle MaKCHMaJbHOH CKOPOCTH BOJKa. JloKaxwure,
yT0 c06aKH HMEIT BO3MOXHOCTL HE BHIIYCTHTH BOJIKA
H3 KBajpara.

117. JaHa KoHeuyHasi NOCHeJOBATEJbHOCTh HyJel H
enHnHul, o6sagamoiasi AByMsl CBOHCTBaMHu:

a) ecii B HEKOTOPOM NPOM3BOJIBHOM MeCTe MOCjie<
JIOBaTeJILHOCTH BHAENHTH 5 mubp noapsag u B J06GOM
JIpyroM MecTe TOXe BHUIEJNHTb 5 KHQp moapsim, TO 3TH
nsTepkH GyAyT pa3jiHyHB (3TH NSTEPKH MOryT Iepes
KpbiBathesi, Hanpumep 0110101);

| S

b

6) ecqii K MNOCJHeLOBaTeNbHOCTH NO06aBHTh cnpaBa
Jo6yio mudpy 0 uau 1, T0 CBOACTBO a) MepecTaer Bhi-
NOJHATBCS.

Jokaxute, 4T0 nepsasi 4Yersepka wHdp Haiefi no-
C/1eI0BaTeJIbHOCTH COBNAfaeT ¢ MNOCJenHeH YeTBepKO#.

118. a, b, ¢ ¥ d— DoJloOXHUTeNbHEE yucaa, J{oka«
JHUTE, YTO cpeil HEPABEHCTB

at+b<c+d,
(a+b)(c+d)<ab+-cd,
(a4 b)cd < ab(c+ d)

ecThb X0TsA OBl OHO HeBEpHOe,



119. KakoBo HauMeHblIee HaTypasbHOE YHCIO a,
JUIs. KOTOpOro HafiieTcsi KBaApaTHHH TpexwjieH ¢ me-
JBIMH KO3((HIHEHTaMH M CTapiuuM Ko3ddHUUeHTOM a,
HMEIOINHUH JiBa Pa3JIMYHBIX TOJOXKMTENIbHBX KOPHS, MeHb-
LIMX eLHHHIBIP

120. lano HarypaJbHOe 4YHCJIO n. Buinumem Bce

npobu Bua —pl?, rie p H g B3aUMHO NpOCTH, 0 < p <<

< g<n, p+ qg>n. JoKkaxuTe, 4T0O cyMMa BCeX Ta-
KHX Jpo6eit paBHa 1/2.

121*%. B npocTpaHCTBe pacnojiokKeHb n TOYEK Tak,
410 Jo6ble TPH K3 HHX SIBJISIIOTCS BEPIIHHAMM TPEYroJibe
HHKa, OJWH H3 yrJoB Kotoporo GoJdeme 120°. Iloka-
¥KHTe, YTO 3TH TOYKH MOXHO 0003Hauuth OykBamu A,
Ay ..., A, Takum 06pa3oM, YTO KaxAHH U3 YIJIOB
AidjAe, the 1 <i<j<k<n, 6yner Gosabume 120°

122, Yerhlpe passIHYHBIX LEJHX TPEX3HAYHHIX YHCJA,
HayuHawWKXCs ¢ OfHOH W TOoM Ke mubpH, 06aagaioT
T€M CBOHCTBOM, YTO HX CyMMa AeJIMTCS Ha TPH H3 HHX
6e3 ocratka. Haiipute atu uncia.

123. B HeKOTOpPOM roCynapcTBe CHCTEMa aBHAJIMHHEH
ycTpoeHa TaKum o6pa3om, uto Jw6oit ropox coefHHeH
aBHaJMHUAMH He OoJiee yeM C TpeMsl APYTrHMMH H H3
Jo6oro ropoja B Jo60# Apyroil MOXKHO npoexath, CHe-
JiaB He 6oJiee OLHON mepecaakH.

Kakoe MakcHMalbHOE YHCJIO rOopoJOB MOXeT OHITh B
STOM rocynapcrBe?

124. PaccmaTpuBaercsi BBINYKJBH NSITHYTOJbHHK, Yy
KOTOpPOro AJIHHBI BCEX CTOPOH PaBHEL

a) JlokaxuTe, 4TO BHYTPH Hero Haillercsi TaKasa
TOYKa, Jiexalasi Ha HaubGosbuied AHAroHasid, H3 KOTO-
poli Bce CTOPOHH BHOHH NOX YrjaMmH, He NpeBHINAO-
LXHMH IPSIMOTO.

6) Jlokaxute, 4TO KpPYyrH, NOCTPOEHHble HAa €ro CTO-
pOHax KakK Ha AMaMeTpax, He MOKPHBAIOT NATHYrOJbHUK
LIeJIHKOM.

125. Ha nocke HamucaHo ypaBHEHHe

B4 o2+ o x4 =0.

IBoe wurpator B TaKylo urpy. Ilepsmii cTaBHT Ha Jio-
60e U3 MyCTHIX MeCT LeJioe YHCJIO, OTJHYHOE OT HyJst
(nonoxuTeNbHOE HJH OTpHUATENbHOE). 3aTeM BTOpPOM
CTaBHT LieJIOe YHCJIO Ha ONHO M3 ocTaBluuxcs mecT. Ha-
KOHell, NepBHH CTaBHT LeJoe YHCJIO HA NOCJIefHee CBO-
6onHoe Mecto, JlOoKaiKuTe, YTO NepBHIi MOXET Hrparb
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TakK, 4To6bl HE3aBHCHMO OT X0Jia BTOPOIO BCE TPH KOpHA
NOJNyYHBIIEroCcsi YpPaBHEHHsi OKa3alHnch LeEJLIMH YHCe
JIaMH.

126*. B poswrpeile neppeHcTBa CTpaHbl no  ¢yr-
6osy yuactByloT 20 komann. Kakoe HanMeHbliee YHCJIO
Hrp JOJ2KHO OHITH chirpaHo, 4ToGEl cpeiH JIOOGEIX Tpex
KOMaHJ HauUlkCh [Be, y>Xe CHIFpaBlilHe MeXay coboi?

127. hy— anodema npaBHJABLHOTO k-yroJibHHKa, BIH«
caHHoro B Kpyr paauyca R. Jlokaxwure, 4TO

(n+ l)hn+l — nh, > R.

128*%, JlokaxkuTte, YTO JAJA JIOOHIX IOJIOXKHTEJbHHX
yKucen aj, Az, ..., Qp BHINOJHSETCH HEPaBEHCTBO

a [+73
az+as + a3+ a, + ...
Qn-—2 apn__ an n
i o an—|+an+ an-t-a; + a; +aa > 4°

4-51 Bcecowsnas oamMnuaja,
1970 r. (Cumobeponosn)

Knacc 1-A pennb 2 nenn
8 129 130 131 132 133a
9 134 135 1336 136 137
10 138 139 1336 136 140 141 142 143

129. lana okpy:kHOCTb, ee anamerp AB u Touka C
Ha stoM auaMerpe. [TocTpoliTe HAa OKpY2KHOCTH [1Be TOu-
ki X u Y, cCHMMeTpHUHLIE OTHOCHTEJIbHO nHaMmerpa AB,
AAsi KoTopHX npsmasi YC nDepneHiMKyJsipHa mpfi-
moit XA.

130. [oxaxwure, YTO e€CH NPOH3BeLEeHHe TPeX IO0Jo-
XKHTEJbHBIX YHCeJ paBHO 1, @ cyMMa 3THX YHCEJ CTPOro
Gosblle CyMMEI HX OGpaTHEIX BEJHYHMH, TO POBHO OAHO
H3 3THX yHceJs GoJsiblue 1.

131. CKOJIbKO B BHIMYKJIOM MHOTOYrOJIbHHKE MOXET
GHITb CTOPOH, PaBHBIX MO AJHHe HauOoJblueld awmaro-
HaJH?

132. Lludpel HeKOTOpOro ceMHaiUATH3HAYHOTO YHMC-
Ja 3andchiBaloTcst B ob6paTHom mnopsiake. IloayueHHoe
YHCJIO CKJaAbBaeTcsi € INepBoHauaJbHHIM. JlOKaxwure,
yto XoTs Obl 0jHA M3 UHDP HX CyMMH Oyzner YerHoOM.

133. a) 3amok umeer ¢opmy (B nJaHe) PaBHOCTO-
poOHHEro TpeyrosbHHKa co cropoHodt 100 merpos. On
pasznenied Ha 100 TpeyrosibHbHIX 3as0B, Bee cTeHH 3anoB
HMeIOT OAMHaKoBylo MJHHY — 10 Merpos, B cepenune
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KaxJ0f CTeHB MeX1y 3aNaMH ciefnana asepb. Jloka«
JKHTE, YTO €CJIH YeJIOBEK 3aXoueT MPOHTH NO 3aMKy, Mo«
O6LiBaB B KaxjoM 3ajle He GoJiee OZHOro pasa, To OH
CMOXeT ocMoTpeTh He OGoJee 91 3ana.

6) Kaxnass cropoHa @paBHJIBHOIO TPEYroJibHHKA
pasbura Ha k paBHBIX 4Yacrefi. Uepe3 TOYKH AeneHHS
NpoBeJieHH INpsiMBle, NapajJjelbHble cropoHaM. B pe«
8yJbTaTe TPEYTroJBHHK pa3bumics Ha k2 MalieHbKHX Tpe-«
yroabHHukKoB. HasoBeM <uenoukofi» nocjienoBarelibs
HOCTb TPEYyroJibHHYKOB, B KOTOpPOIi HH OAHH TPeyroJbHHK
He NoABJsieTcs ABAaX/AHl, @ KaXAbH NMOCHeAyOIHNA HMeeT
obmyo cropoHy ¢ npeamaymum. KakoBo HauGoJbliee
BO3MOXKHOE YHCJO TpPeyroJbHHYKOB B <LENOYKE»?

134. IlaTb OTpe3KOB TaKOBH, YTO M3 JIOGHX Tpex
MOXHO COCTAaBHTH TpeyroJbHHK. JloKaure, YTO XOTH
6Ll ONHH H3 3THX TPeyroJIbLHHKOB OCTPOYTIOJIbHbIM.

135. B ocrtpoyrosibHOM TpeyronbHuke ABC Guccek-
tTpuca AD, mennana BM u Bhicora CH nepecekaioTcst
B onHOl TouKe. Jlokasath, yto yron BAC Gosblue 45°.

136. M3 uudp 1 u 2 cocraBuNM NATh n-3HAYHEIX YH-
cesl TaK, YTO y KaXAbIX ABYX YHcea coBnanu uuppu
pOBHO B m paspsiiax, HO HH B OLHOM paspsije He CO+
BNaJH Bee NaTh ynces. Jlokaxure, 4To

2 m 3
ST SE

137*. Jlokaxure, 4TO H3 JIOOBIX JBYXCOT WLEJIEIX YH<
ceJl MOXKHO BHIGpaTh CTO YHCeJ, CyMMa KOTOPHIX JEJIHT+
csl Ha cTO.

138. B Tpeyronbuuke ABC uepe3 cepenuHy M cro«
poHnl BC u uentp O BhnHCAHHOH B 3TOT TPeyroJbHHK
OKpPYXHOCTH mnposesfiena npsMas MO, Koropas mnepeces
Kaer Boicory AH B Touke E. JloxaxkHTe, YTO OTpe3oK
‘AE paBeH pajgHycy BNHCAHHO# OKPYIKHOCTH.

139. Hokaxure, yTo IJIs KaXJAOro HaTypaJbHOro
yHcaia k cyllecTByeT 6GeCKOHEYHO MHOTO HaTypaJsibHBEIX
yHces f, He COAepXKalluX HyJleH B JNeCATHYHOH 3amHCH
H Takux, 4To { H k! MMeIOT OAMHAKOBHE CyMMBI LH(P.

140. [IBa paBHHX MeXay co60OH NpsMOYroJbHHKa
PACIOJIOXKEHH TaK, YTO HX KOHTYpH NepeceKaloTcst B
BOCBMH Toukax. JloKaxuTe, YTO MJowazb obmied gacru
STHX MNpPSIMOYTOJbHHKOB OoJblle MOJOBHHH IJIO{agH
Ka)10ro u3 HHX.

141. Ha kxaproukaX HaNHCaHH BCe MsATH3HAYHLIE
yucna or 11111 mo 99999 sKiouHTeNbHO, 3ateM STH
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KapTOUYKH NOJIOXKEHH B OJHY LENOYKY B NPOHU3BOJIEHOM
nopsnke. Jokaxure, uyTo mnoJsyuuBileecss 444 445-3nay«
HOe YHCJI0 He MOKeT GHITh CTeneHbIO NBOHKH.

142*, Bce HaTypa/jibHBE YHCJA, B JECATHYHOA 3anHcH
KOTOpHIX He GoJsiblle n uupp, pa3bHTH Ha ABE TPYNIH,
B nepsyio rpynmy BXOASIT BCe YHCIA C HEYETHOH CyM-
mMoii uudp, Bo BTOPyI0O — ¢ 4erHoil cymmoi mudp. Ho-
Kaxure, y1o eciu 1 << k <<n, 10 cyMmMa k-X creneHei
BCeX YHCesl NepBofi rpynnsl paBHA CyMMe k-X CTeneHed
BCeX YHCeJ BTOPOH IpynnblL

143*. BepmiuHH npaBHJILHOIO £-YroJbHHKAa TOKpa+
LleHBl HECKOJbKHMH KpackaMu (Kaxknasi OJHOA Kpa«
CKoMfl) TaK, YTO TOYKH OJHOTO H TOro e IBeTa CJy-
aT BepUIHHAMH NPaBHJBHOIO MHOroyrojibHHKa. Jloka-
JKHTE, YTO CPelH 3THX MHOTOYIoJIbHHKOB HaHayTCs ABa
PaBHBHIX.

b-1 BcecowsHnas oduMNnHazna,
1971 r. (Pura)

Kanace 1-fi nenb 2-fi neHn
8 144 1452 146a 147 152a, 6 153 154
9 144 145a 148 147 1466 156a, 6,8 1528 155
10 149 1456 150 147 151 156 157 158

144. Ioxkaxurte, uro nns Jo6oro HaTypajJbHOTO n
Rafijercsi 4YHclo, cocTaBjeHHoe H3 wupp 1 u 2, nensis
meecs Ha 27,

145. a) Jlau TpeyrosbHHK AA2As. Ha ero cropone
A1A; B3sThl Toukv B; u D, Ha cropoHe AsAz-— TOUKH

) i) Dy Az
Pue. 7.

By, v D, Ha ctopoHe A3A;—Toukn Bs B Dy TaK, uro
ecaM nocTpouTh napajtenorpaMmul A;BiCiDy, A3BsCoDy
8 A3BsCiDj, 10 npsmbie A Cy, ACa B AsCs nepecekyrcs
B onHoil Touke O. Jlokaxmure, uto ecau A By =A;D, u
AzB; = A3Ds, 10 A3By=A\D; (puc, 7),
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6) Hau Bunykawifi MHoroyroabHuk A;A; ... A,. Ha
ero cropoHe A A; B3sATH TOYKH By, u D, Ha cTopoHe
AA3;—ToukM By u D3, ..., Ha ctopoHe A,A; — TOYKH
B, n D, TaK, 4To €CIH NOCTPOHTb NapaJjylesorpamMMbl
A.B\C\D,, A3ByCoD,, ..., AnBaCnD,, 10 npsimbie A,C,,
ACy, AsC, ..., AnC, nepecekyTcss B ofiHOR Touke O.
Jlokaxwure, 4To paBHE NpPOH3BeNEHHs NJHH

AIBI'AzBQ'A;gBa‘ eee ‘Aan=A1D|‘A2D2‘ oo 'AnD .

146. a) [Boe urpaior B Takyio Hrpy. [lepBhifi 3amH«
CblBaeT OAMH Moj ApPYrHM ABa psaaa no 10 uHcen Tak,
4yTo0OH BBHINOJHAJOCH CleAyIoillee MPaBHIO: €CHH YHCIO
b 3amHcaHo MoOx YHCIAOM @, @ YHCJIO d-— MOA YHCJIOM
¢, 0 a + d = b + c. Bropoit urpox, 3uasi aTo NpaBHJIO,
XOYeT ONpenesyHTb BCe HanHCaHHBe yHcaa. Emy paspe-
wmaercss 3afaBaTh NEpBOMY HIpoKy Bonpochl THna «Ka
KO€ YHCJIO CTOHT B NIEpBOH CTpOKe Ha TpeTbeM MecTe?»
i «Kakoe 4HCJIO CTOHT BO BTOPOH CTpPOKe Ha .AeBsi«
TOM MecTe?» H T. I. 32 KaKoe HaHMeHbluee YHCJIO Ta«
KHX BONPOCOB BTOPOH HI'POK CMOXKET y3HaTb BCe YHCJa?

6) B Ttabanue m X n 3anHcaHbl YHCyla Tak, 4YTO AJSA
JOOLIX JBYX CTPOK H JIOOHIX ABYX CTOJA6LOB CyMMa YH-
cell B ABYX IPOTHBONOJIOXHBIX BeplIHHaxX o6pasyemMoro
‘HMH NpsSIMOYroJibHHKAa paBHAa CyMMe YHcell B JABYX Ipy-
THX ero BepliHHax. YacTh YHCesN CTEpJH, HO MO OCTaB-
WHMCS MOXHO BOCCTaHOBHMTh cTepThie. JlOKaxkHTe, 4TO
OCTaJIoCh He MeHblue YeM m + n— 1 yHces.

147*. B KBazparte co cropoHo#l 1 pacnoJioxeHO He-
CKOJILKO KPyroB, JHAMETP KaX<JIOr0 H3 KOTOPHIX MeHbLle
0,001. Paccrosinne mMexny JOObIMH JBYMSi TOYKAMH JIIO-
Onix nByX KpyroB He paBHo 0,001. Ilokaxure, yTo 0G-
Hlasi mioiaib, NOKpPHTasi Kpyrami, He npebeiuaer0,34.

148*. B TpH cocyna HaJHTO IO LEJIOMY YHCJY JIHT-
poB BoAH. B J060# cocyn paspellaercsi mepenHTb
CTOJILKO BOZLBI, CKOJIBKO B HEM yXe COJEPXKHTCH, H3 JIIO-
Goro mpyroro cocyna. Jlokaxute, YTO HECKOJbKHMH Ta-
KHMH NepeJIHBAHHSAMH MOXHO OCBOGOAMTb OJMH H3 CO-
cynoB. (CocyaH HOCTATOYHO BEJNHKH: KaXKIHi MOXeT
BMECTHTb BCIO HMEIOLLYIOCS BOZY.)

149. Jlokaxure, YTO €CJAH LJs YHCEN py, P2, §1, Qo
BHIIOJHEHO HepaBeHCTBO (g1 — g2)2 + (p1 — pe) (p1gs —
— p2q1) << 0, TO KBajgpaTHEE TpexwieHH x2 - pix - gy
H x2 -+ pox -} g2 MMeIOT BelleCTBEHHbIE KODHH H MeXay
ABYMsi KODHSIMM KaXZI0l'o U3 HHX JIEXKHT KOPeHb APYroro,
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150. ITpoekunu Tena Ha ABe NJIOCKOCTH — Kpyru. Jlo«
KaXWTe, 4TO 3TH KPYIH HMEIOT paBHHE paiHyCHl.

151. Tlo Kpyry BHIHCAaHO HECKOJbKO uHces. Ecan
JUIsi HEKOTOPEIX YeTHpeX HAYLIHX MOoApPAf uucen a, b, c,
d oxaswiBaercs, 4to (a —d) (b — ¢)<<0, To uncna b u
€ MOXHO IOMEHATh MectaMH. Jlokaxkure, 4TO TaKyiO
OMepaumui0 MOXKHO Mpojesath JHIIb KOHEYHOe YHCJOo
pas.

152. a) Jlokaxwure, yTo npsimas, pasbuBawoinas JaH-
HBI{ TPEYToJIbHHK Ha [iBa MHOTOYIOJIbHHKA paBHOK MJO-
IaJH H paBHOrO NepHMeTpa, NPOXOAUT Yepe3 LEHTP OK-
PYXHOCTH, BIIHCAHHOH B TPEyroJibHHK.

6) JokaxuTe aHaJOrHYHOE YTBEpXKieHHe AJs Inpo-
H3BOJIbHOTO MHOrOYFOJIbHHKa, B KOTOpBI MOXHO BIIH-
CaThb OKPYXHOCTb.

B) Jlokaxute, YTo BCe NpsIMble, AeNsIIUE OXHOBpE-
MeHHO M IJIollanb, H NepHMETP TPEYroJbHHKA momnoJam,
nepeceKaroTcsi B OJHOH TOYKeE.

153. Jlokaxute, yto H3 25 pas3jHYHBIX MOJIOKHTE b
HBHIX YHCeNl MOXHO BhIOpaTh ABa TaKHX YHCJA, YTO HH
OLHO H3 OCTaBIUHXCS HE PaBHO HH CyMMe, HH Pa3HOCTH
(Mexny GOJIBIIMM H MeHbIIMM) BHOGpDaHHEIX YHCEJ.

154. a) B BepuinmHe A; npaBuJbHOIO 12-yrosibHHKA
AjAg ... A2 CTOMT 3HaK MHHYC, 8 B OCTaJIbHBIX —
naoce. Paspemaercss onHOBpeMeHHO MeHATb 3HaK Ha
NPOTHBOIOJOXKHHH B JIOOBIX 1IECTH MOCJEN0BATENbHEX
BEpIIMHAX MHOIOYroJibHHKA. JlOKaxuTe, 4TO 3a He-
CKOJIbKO TaKKX onepauMii Helb3s AOOHTbCS TOro, YTOGH
B BepliHHe A, oKa3salcs 3HAK MHHYC, @ B OCTaJIbHBIX
BEPIIHHAX — MJIIOCHL.

6) Jlokaxute TO Ke YyTBepKIEHHe, ecJIH paspe-
[IaeTcsi MEHsITh 3HAKH He B LIECTH, 2 B YeThIpeX MocJe-
JIOBATEJNbHBIX BEPLIHHAX MHOrOYroJbHHKA.

B) JlokaxxHTe TO Ke yTBepxkKIeHHe, eCJIH paspelnaer-
csi OJHOBPEMEHHO MEHSITh 3HaK B TPeX MOCJACHOBaTeNb-
HBbIX BEPLIHHAX MHOTOYTrOJIbHHKA.

155%. Ha GeckoneyHom aucre kneryaroii Gymarn N
KJIETOK BHIKpalleHo B YepHHIi LBer. JlokaxuTte, 4ro U3
JIUCTA MOXHO BHpe3aTh KOHEYHOE YHCJIO KBaJpaToB Tak,
yto 6y1yT BHIOJHEHHl JABA YCJIOBHS:

1) Bce uepHbie KJeTKH OyAyT JleXaTb B BhHIpe3aHHHIX
KBauparax,

2) B mobom BhIpe3aHHOM KBajipaTe IJIOLIafb Yep«
HbIX KJIETOK cOCTaBHT He MeHee 1/5 m He Gonee 4/5 nao-
IaAH 3Toro Kpaaparta.
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VenoBusM 3anaw 156—158, npensarasliuMcs Ha BTOPOR meHb
onUMNuaAH ydeHnkaM 10 Kaacca, O npeanociaH TaKOi TEKCT:

«Bam mpepnaraloTcsi Tpu 3anayd. BepHoe pemenue JoGoft M3
HHX TpeACTaBJsieT CephesHbe TPYRHOCTH H TpeGyeT MHOIO BpeMeHH.
Brifepure ofHy M3 STHX 3aflal M NOCTapafTech NPOABHHYTLCS B Hek
KaK MOMKHO AaJiblue.

Ilepen okonyanuem paGoTH COCTaBbTe «CBOAKY Pe3yJbTATOB® IO
sTOl 3anave, KOTOPYX BH pellany: NepeyHcsaHTe AOKasahHbe Bamn
¢dakTH, yKaXKuTe NPHUMEpH, B KOTOPHX Bam ynmanoch pa3sobpaTbes.
cpopMyupyiiTe rHNOTE3H, KOTOpHe BaM KaxyTca BepHHIMH.»

156. Ky6 ¢ peGpoM AnuHH n pas3bur Ha n® enHHHY-
HHX KyOuKoB. BriGepeM HecKoJBKO KyOHKOB H IpoBe-
JleM 4epe3 LEHTP KaX<Aoro H3 HHX TPH NpsMHe, mapaj-
JeneHble pebpam. Kakoe HauMeHbmiee YHCIO KyGHKOB
MOXHO BHIOpaTh TaK, YTOGH mNpoBefeHHHE yepe3 HHX
npsiMble NepeuepKHyJH BCe KyOHKH?

a) VYkaxuTe oTBeT AJisl MaJieHbKHX 3HA4YeHHH n: AJ4
n=2,3,4.

6)* IlonpoGyfite Hafith oTBer mpu n == 10.

B)* Pemnrte obmyio 3anauy. Ecin Bam He ymactes
HaliTH TOYHLI OTBeT, NOKaXHTe KaKHe-JHOO HepaBeH-
CTBa, OLEHHBAIOLIHE CBEPXY H CHHM3Yy YHCJO OTMEYeHHBIX
KyOHKOB.

r)* 3amerbTe, YTO 3Ty 3amayy MOXKHO copMyJHpO-
‘BaTh Tak.

PaccMoTpuM BceBO3MOXHHEE Habophl (xj, Xxg, X3), TAe
Kaxnas u3 OyKB xj, X, X3 IPHHHMAaeT OJHO H3 n 3Haye-
nuit 1, 2, ..., n. Kakoe HauMeHbillee YHCJO HaGopoB
HYXHO BHIOpaTh, YTOObl AN KaXAOro H3 OCTAJbHBIX Ha-
GopoB cpeny BEIOpaHHHIX HalleJicsi TaKoH, KOTOPHH oOT-
JIUYAETCsT OT HEro TOJbKO B OJHOM MecTe (3HauyeHHeM
TOJILKO OJHOH M3 KOOPAMHAT X3, X2, X3)? IlonpoGyiite
HailitH otBer AJisi Gosee ofilefi 3anauM, Korpa paccmar-
puBalorcsi HabGophl He M3 TpeX, a H3 YeTHpeX HJH GoJib-
wero yucaa 6yKs.

157. a) Paccmorpum dyHkuuio f(x,y)=x2+ xy 4+
+ y2. Jlokaxwure, uto ans Jo6oH ToukH (x,y) Hafi-
JlyTCsi TakHe LeJHe yucaa (m, n),uro f(x—m,y—n)=
=(x—m)? (x—m) (y—n)+(y—n)? < 1/2.

6)* OGo3nauum yepe3 f(x, y) HaHMeHblIEE H3 yKce
f(x —m,y — n) npu Bcex ueNBIX m H n. YTBepXKIeHHe
3ajayd a) COCTOSAJIO B TOM, YTO AJs BCEX X, Y BHIIOJ-
HeHo HepaBeHCTBO f(x, y) << 1/2.

Hoxaxure, uTo Ha camoM neje BepHo GoJsiee CHJIb-
noe nepapeHcrso f(x, y) << 1/3. Hafinure Bce Toukw, Anst
KOTOPBIX JIOCTHraercs paBeHCTBO f(x,y)==1/3.
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B)* Paccmorpum oOymkumio fo(x, y)= x? + axyP
+ 4%2(0 << a << 2). Haitnute kakoe-nu60 4HCyIO ¢ 3aBHCSH«
niee OT a TaK, yToOH A4S BceX (X,Y) BHINOJHANOCH He-
paBeHctBo |fa(x,y) |<<c. Tlocrapaiireck HafiTH TOUHYIO
OLIEHKY.

158. Ilepekmouatens ‘(puc. 8,a) ¢ nByMs BXOLaMH
H ByMsi BHIXOJJaMH MOXET HaXOJHTbCH B JBYX pasJiHys
HBIX COCTOSIHHSX.

Ha puc. 8,6 usobpaxena cxema TenedoHHOll CBS3M
C TpeMsi BXOAAaMHM M TPeMs BHIXOAaMH, Kotopas o6na-
JlaeT TaKHM CBOWCTBOM <YHHBEpCAJbHOCTH»: MEHsS CO~
CTOSIHHSl NepeKJIoyartesiel, MOXKHO OCYLIeCTBHTb Jio6oe

B 1 2 3 14 S 6 7 8
3 Y.
Z
17J3
A B
y
12 3 P 2 3 4 5 6 7T ¢
P 8
Puc. 8

H3 NIeCTH COeJHHEHHH TPeX BXOIOB C TpeMsi pasJiH44
HBIMH BbIXOJdMH, T. €.

123 123 123
I AR N N
123 312 231

123 1 f i
yid

» , 321, 132
(ITposepbTe 3T0. 3aMeTbTe, yTo OGHlEE YHCIO Pa3JIHY«
HEIX COCTOSIHHH 9TOH cxemMmu paBHO 23 =8, NOCKOJBKY
KaX/JHf U3 nepekjiouateseil MOXeT HAXOAHTbCH B ABYX
COCTOSIHHSIX. )

a) IlocTpofiTe cxeMy C ueTHIpbMsi BXOLAMH H ue«
ThipbMsi BBIXOJIaMH, KOTOpas Obl1a Ol <«yHHBEpPCAJbe
HOil», T. e. ocymlecTBJs1a Gul JioGoe U3 24 BOSMOMKHEIX
CcoefHHEHUH BHIXOJ0B ¥ BXO40B,

DN €= s
= D
L= W
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6) Kaxkoe MuUHHMAJIBHOE 4YHCJIO TepekniodaTtesedl
HyKIIO /1A TAaKOH CXeMHI?

B)* HasoBeM cxemMy ¢ n BXOA2aMH H n BHXOJaMH
n-yHHBEpCAJIbHOH, €CIH OHa ocynlecTBiasier Jio6oe u3
nl=1-2. ... -n BO3MOXHEIX COENHHEHHH £ BXOIOB O
n pasJUYHBIMH BHIXOJAMH.

Ha puc. 8,8 nzo6paxena cxema ¢ BOCEMbIO BXOAaMH
H BOCEMBbIO BHIX0JaMmH, rie A U B —4-yHuBepcalbHHE
cxembl. JIoKaxure, YTO OHA fABJsAETCH 8-yHHBEpPCAJBHOM.

OueHnte cBepXy H CHHM3y YHCJO nepekJiouateleli B
MHHHMAaJIbHOH n-yHHBepCaJbHOH cxeMme.

6-1 Bcecow3Has onumnuaga,
1972 r. (Yensbunck)
Kaace I-& nenb 2-% neHn

8 159 160 161 166 167 168

9 162a 163 161 164 169 170 171

10 162r 163 165 164 166 172 173
159. B npsamoyronbnuke ABCD touka M — cepe-
nuHa croporn AD, N —cepepuna croporn BC. Ha
npojoJikeHHH otpe3ka DC 3a Touky D Gepercst TOUKa
P. O6Go3Hauum TOuKy mnepeceueHHss npsmeix PM n AC

yepe3s Q. Jlokaxure, yto £ZQNM = LMNP.
160. HHa npsimolt nano 50 orpeskoB. Jlokaxute, YTO

BCPHO X0TSi OB OZHO H3 CJeAYIOLIHX yTBepKAEHHH:

a) HeKOoTOphle BOCEMb OTpe3-

2 KOB HMelOoT 0OIIyI0 TOYKY;
// \ 6) Hafizercss BoceMb OTpe3-
a 3 KOB, HHKaKHe [Ba M3 KOTOPHIX

/ \ / \ He HMeIOT obulell TOYKH.
161. Hafinute mnauGosbliee
/'"\ AN /4'\ HeJoe YHCJIO x TaKoe, 4TOGH
YHCJ0

—————————————————— 42 _|_ 41000 _|_ 4*

SIBJISJIOCh TIOJIHBIM  KBaZpaToM.

162. a) Ilycrb a,m, n— narypanbubie yucaa,a > 1,
Ilokaxure, yto ecniu @™ -+ 1 neaurcs Ha a* 41, To m
AeJINTCS Ha H.

6) Ilyctb a, b, m, n— HaTypaJbHble YHCIA, TPHIEM
a B3aUMHO mnpocto ¢ b H a > 1. Jlokaxure, 4To ecJaH
a™ -+ b™ penurcss Ha a® -+ b", To m HENHTCH HA n.

163. TpeyronbHast Tabauua CTPOHTCH MO CJEAYrO-
uieMy npaBuJly: B BepXHel CTpoOKe HalHCAaHO HaTypalib-
HOe 4YHCJIO a, a fanee moj KaMAbBIM YHCJIOM £ cJeBa
nuwercs k2%, a cnpasa —uucno k-4 1. Hanpumep, npu
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a = 2 noJsyyaercsd Tabauua, u3obpaxceHHas Ha pwuc. 9.
Jlokaxute, uTo B Kaxioi CTpOYKe TaKOH TabaHUbl Bce
YHCJIA Pa3JIHYHHL.

164*. JlaHo HecKoJbKO KBajpaToB, CyMMa ILIoIlajed
Kotoprix paBHa 1. Jlokaxwure, YTO HX MOXKHO NOMECTHTb
6e3 Ha/OXKeHHH B KBajpart IJIOMAAH 2.

165. O —Touka nepeceueHHsi OHAroHaJell BHIMYKs
Joro vernipexyrosbHuka ABCD. Jloka)kute, 4To Npss
Masi, NpoXOonsllasi 4epe3 TOYKH MepeceyeHHss MeIHaR
TpeyroibiukoB AOB u COD, nepneHgHKyJsipHa Npsi-
MOH, npoxoasilell uepe3 TOYKH nepeceyeHHsi BHICOT Tpes
yronbinkoB BOC u AOD.

166. Kaxnas M3 AeBATH NpsAMbIX pa3GHBaeT KBals
paT Ha [Ba YeTHIPEeXyroJibHHKa, NJOIAAH KOTOPHX OTe
Hocatcs kKak 2:3. Iokaxwute, yTo mo Kpaiineit Mepe Tpu
M3 3THX LEBATH NPSAMBIX NPOXOIAT Yepe3 ONHY TOUYKY.

167. CemuyronbHuk A1A2A3A,A5A6A; BiHCaH B OK-
pyxHocTb. JlOKaX{HTe, YTO €CJIH LIEHTP 3TOH OKpY¥XK+
HOCTH JIEKHT BHYTPH CEMHYroJIbHHKa, TO CyMMa YIJIOB
npu BepiinHax A,, A; 0 As mMenbiue 450°.

168*. Ilpoe urpaior B chaenyioulyro urpy. OnuH Ha-
3biBaeT UHGpy, a Apyroil BCTaBJsSET ee IO CBOEMY
YCMOTPEHHIO BMEeCTO OJHOH M3 3Be3[oYeK B Clenyloiier
Pa3HOCTH:

3areM nepBHfl Ha3blBaer enle oaHy LHdpy H Tak
nanee 8 pas, moka BCe 3Be3NOYKH He 3aMEHATCA Ha
gudpe. Tor, kTOo HaswBaer uUHQPH, CTPEMHTCH K TOMY,
4yTo6El Pa3HOCTb MOJIyYHJach KaK MOXHO Gosiblue, a BTO-
poii — uto6H OHa cTajla KaK MOXHO MeHbule. Jloka-
JKHTE, YTO:

a) BTopoff MOXeT pacCTaBJsATh YHCJIA TaK, 4TOOH
NOJIyYHBLIASICS MPH 3TOM Pa3HOCTh crana Obl He GoJblie
4000 He3aBHCHMO OT TOro, Kakue LHGpPH Ha3bBaJ mep-
BHII;

6) nepBHII MOXeT Ha3bBaTh UHQPH TakK,yToGH pas-
HocTb crasia He MeHblle 4000 He3aBHCHMO OT Toro, Kyaa
paccTapJisieT 3TH UHQpPH BTOPOIL.

169. Ilyctp x, y— MOJIOXKHTEJbHBIE YHCNA, §-— HaH-

i 1 "
MeHblllee H3 qHcea X, y -+ rilrt Haiinpute naunGoJbluee

BO3MOXXHOe 3HaueHHe s. [IpH KakHX X H Y OHO JHOCTH-
raercsi?
170. Touka O, nexalnasi BHYTPH BHIYKJOTO MHOIO+
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YyronbHHKa, obpas3yeT € KaXXALIMH IBYMsI €ro BepIlliH-
HaMH paBHOGeApeHHHIH TpeyroJbHHK. JloKaxute, 4TO
8Ta TOYKa pABHOyJaJleHa OT BeplLIHH MHOTOYrOJIbHHKA,
171. MoxHo s pacctTaBHTh UHQpH 0, 1, 2 B Kiet-
Kax Jucra Kieryatofi 6ymarn pasmepom 100X 100 kne-
TOK TakhuM o6pa3om, yTo6bl B KaXKIOM MpSAMOYroJbHHKE
3 X4 KneTKH 0Ka3ajoChb TPH HyJisl, YeThipe €JHHHUBI H
NATh JIBOEK?
172. CymMmMa HOJOXKHTENbHBIX YHCEN X, Xo, ¢e.y Xn
pasna 1. ITyctb s — HaubosbLlee H3 yHCe
Xy X2 Xn

Tdx " 14+x4x " T4x+x4+ .0 +x0°

Haiiaure Haumenbllee Bo3MOXHOe 3HaueHue s. IIpu Ka-
KHX 3HAayeHHSX X, X2, «.., Xn OHO JOCTHraercs?

173*. Korja 3aKOHUMJCSt XOKKeHHBbIH TYpHHP (B OJHK
Kpyr), oKasaJjioch, YTO AJs Jiio6ofi rpynnmbl KoMaHJ
MOX>XKHO HaliTH KOoManay (Moxer OHITh, H3 3TOfl XKe rpyn-
nH), Kotopass Habpalla B Hrpax ¢ KoMaHOaMH 3Toit
rpynnbl HeYeTHOE YHCJIO OYKOB. JloKaxkwuTe, YTO B Typ-
HHpe YyyacTBOBaJo YeTHoe uHcso Komaui. (ITopaxxe-
HHe— (0 OYKOB, HHUbsi— 1 OUKO, BHHIpHIL—2 OYKa.)'

7-5 BcecowsHas oJuMNOHaa,
1973 r. (Kuumnnes)
Kuaace 1-t penn 2-%t nenn
8  174a 175 176 182 183 184
9 1746 177 178 179 185 186 184
10 180 177 181 187 188 184

174. Ha cyne B KauecTBe BeELIECTBEHHOIO JOKa3a-
TeJbCTBA NpelbsiBiieHo 14 MoHer. Dkcnepr O0GHapyxXui,
yro MOHeTH ¢ 1-#i mo 7-10— ¢anbiuuBLe, a ¢ 8-# no
14-10 — Hacrosmue. Cyn e 3HaeT TOJBKO TO,YTO (aljib-
WHBEE MOHETH BeCAT OAMHAKOBO, HACTOSIIHE MOHETHI
BeCSiT OJIMHAKOBO W YTO (hasbliHBEE MOHETH Jerie Ha-
crosnux. B pacnopsixeHun skcnepra — yaineyHnlie BeCHl
6e3 rHpb.

a) JKcnepTt XxoyeT HOKa3aTh CyAy, 4TO MOHeTH ¢ 1-ii
no 7-10— ¢anpuuere. Kak oH MoXer 3TO cnesarb, HC-
NOJIb3y5 TOJILKO TPH B3BeLIHBaHHS?

6) Ilokaxwure, YTO C NOMOLILIO TPEX B3BELIMBaHMM
OH MOXeT AOKa3aTh jJaxe OoJsibiie: YTO MOHeTH ¢ 1-i
no 7-i0— ¢anpmnsue, a ¢ 8- no 14-10 — Hacrosuue,

175. JlokaxHTe,YTo AEBATH3HAYHOE YHCJIO,B 3aMHCH
KOTOpOro y4acrBylor Bce HHQPL, KpoMe HyJsd, H KOTO-
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poe okaHyuBaercss LHQpoH 5, He MOXKeT OHITh NOJHBM
KBaJpaToOM ILIeJIoro YHcJa. )

176. Hano n Touek, n > 4. IlOKaxHTe, YTO MOXKHO
COEHHHTb MX CTPEJKAaMH TaK, YTOOH H3 KaX{IOH TOYKH
B KaXAyl0 MOXHO GBUIO nonacts, mpoiias JHO60 Mo O+
HOH cTpesiKe, JIH6O No AByM (KaK[ble ABE TOUKH MOXK-
HO COENHHHTb CTPEJKOH TOJLKO B OLHOM HanpaBJIeHHH;
HATH NO CTPEJKE MOXKHO TOJNbKO B yKa3aHHOM Ha Heil
HanpasJIeHHH).

177. Jan yron c BepminHo# O H OKpYyXHOCTb, Ka-
capouascs ero cropoH B Toukax A u B. U3 Touku A na-
pannensio OB mpoBefeH Jy4, nepeceKamowuii OKpyX-
Hocte B TouKe C. Otpe3ok OC mnepeceKaeT OKPYXHOCTb
B touke E, a npaMeie AE u OB nepecekaiorcs B TOYKe
K. Hokaxwure, uto OK = KB.

178. Ie#icTrBuTeNbHHE 4YHCIA 4, b, ¢ TAKOBH, YTO
JUIS BCEX YHCEN X, YAOBJIETBODSIOLIHX yclIoBHIO —1 <<
<< x << 1, BBINOJTHEHO HEPaBEHCTBO

lax?+bx+c|< .

Ilokakure, YTO TNpH STHX 3HAYEHHSX X BHINOJNHEHO
TaKXe€ HepaBeHCTBO

le+bx+al<<2.

179. TenHucHas ¢QenepallHst MPHCBOMJIA BCeM BXOAS-
IIHM B Hee TEHHHCHMCTaM KBalH(}HKaLHOHHHE HoMepa:
CHIbHeHIeMy — NepBHIf HOMep, cllefyoUleMy MO CHie —
BTopoft H T. A. H3BecTHO, 4yTO BO BCTpeuax TEHHHCH-
CTOB, KBaJIM(UKALHOHHHE HOMEpa KOTOpHIX pas3JyHYaloT-
ca GoJsee, yeM Ha 2, Bcerga noGexnaaer CNOPTCMEH C
MeHbLIHM HOMepoM. TypHHp, B KOTOpoM YydacrBylor 1024
CHJIbHEHIUNX TeHHHCHCTA, NpPOBOAHTCH NO OJHMIHHCKON
CHCTEeMe: YYaCTHHKH OYepejHOro Typa pa3GHBaloTCH No
Kpe6GHI0O Ha NMape H B clAefYIOUHH Typ BHXOAHT noGe-
OHTENb B KaxJo#f nape, Tak 4YTO YHCJO YYAaCTHHKOB
nocje Kaxaoro Typa yMmeHeuaercs Basoe. TakuM o6pa-
30M, MocJie AecsToro Typa OynaeT BHIsiBJeH nobGeiHTeNb.
Kaxoit HaHGOMBILHA HOMED MOXET OH HMeTb?

180. KpanpatHeifl Tpexunen f(x)==ax?® -} bx + ¢ Ta-
KOB, 4YTO ypaBHeHHMe f(X)=x He HMMeeT BeLleCTBEeHHHX
xopHeii. Jlokaxure, 4to ypaBHeHHe f(f(x))=x Takxe
HE HMeeT BellleCTBEHHBIX KOpHEe#.

181. Ha GeckoneyHoMm KaetyatoM JHcte Oesoit Oy-
Mard n KJIeTOK 3aKpalieHO B YepHBIH uBer. B MOMeHTH
BpeMeHH { =1, 2, ,.. MPOHCXOAHT OAHOBpEMeHHOR Hepe-
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KpalllHBaHHe BCEeX KJETOK JIHCTA MO CJEeAyLleMy Inpa-
BUJIy: Kaxjaas kinerka K nproGperaer TOT LBET, KOTO-
pHIil MMeJIO B NpeablAyIiHii MOMeHT GOJIbLIMHCTBO H3
TpeX KJIleTOK: caMoit kjleTkH K H ee cocemell cnpaBa H
cBepxy (ecnu ABEe MJIH TPH M3 3THX KJIETOK ObuiH Ge-
aeiMH, T0 K cranoBurcs Gesoif, ecqiM aBe HJIH TPH M3
HHX OBUIM 4YepHHIMH —TO uYepHOH). a) Jlokaxure, uro
yepe3 KOHEYHOE BpeM$ Ha JINCTe He OCTAaHeTCs YepHBIX
kJeTok; 6) JlokaxHTe, YTO YepHEHIE KJIETKH HCYE3HYT He
No3e YeM B MOMEHT BpeMeHH [ = n.

182. Ha cTopoHax oOCTPOYroJbHOro TpPeYroJibHHKa
ABC BO BHELIHIOIO CTOPOHY MOCTPOEHBI TPH MOAOOHBIX
Mexay coboit ocTpoyroseHbX TpeyronbHuka AC,B,
BAIC, CBlA (HpH 3TOM 4A31C= AABC] = AA]BC;
£ZBA,C = £ZBAC, = £B,AC).

a) JlokaxkHre, YTO OKDYKHOCTH, OIIHCAHHEIE BOKpYT
tpeyrosbunkoB ACB, BA,C u CB,A, nepecekaworcsi B
OfHOIl TOYKe.

6) Iokaxmure, uTO0 B TOH XK€ TOUKEe MEpPeceKalTcs
npsimeie AA,, BB, u CC;.

183. N yenoBek He 3HAKOMbI Mexay coboii. HyxHo
TaK NMO3HAKOMHUTb APYT C [PYroM HEKOTOPHIX H3 HHX,
yToOHl HH Y KaKHX Tpex JiojJeil He OKa3ajlocb OJH:IAKO-
BOTO YKCJia 3HAKOMBIX. JIOKa)XHTe, YTO 3TO MOXKHO Cle-
Jiath Npwu Jo6om N.

184. Koposs o6oies maxmatHylo Aocky 8X 8, mno-
6GLIBaB Ha KaXJOM NoJie POBHO ONMH pa3 M BEPHYBILIHCH
nocJeHUM XOAOM Ha HCXOAHOe moJie (KOpOJb XOAMT
no o6buHbIM npaBuiaM). Korja HapHcoBajid ero myTs,
COE/IMHWB OTPEe3KaMH LEHTPHl MoJiell, KOTOpEHE OH Mo-
CJIEAOBATENIbHO TPOXOAMJ, TO TNOJY4YHJach 3aMKHYyTas
JoMaHas 6e3 camonepeceyeHHH.

a) IlpuBeaute nmpuMep, NOKasHBAIOIIHHA, YTO KOPOJb
MOr ‘clesaTb pPoBHO 28 XOJ0B 1no rOpHM3OHTaJH H Bep-
THKaJH.

6) JokaxuTe, 4yTO OH He MOr CAeNlaTb MEHblle, YeM
28 TaKHX XON0B.

B) Kakylo Han6oJbliyl0o U KaKylo HauMeHblLlylo AJiH-
HY MOXKET HMeTb NyTb KOpOJSf, €cAH MAJIHHA CTOPOHBI
KJIeTKH paBHa 1?

185. lan TpeyrosibHUK C mioitazaplo 1 H CTOpOHaMu
a, b, c¢. HssectHo, uto a = b > c. JloKaxure, 4TO
b>4/2.

186. Jlay BRIyKAHH 7-YyTOJIBHHAK € TONAapHO Hemna-
Pale/IbHLIME CTOPQHAMY H TOYKA BHYTPH Hero. Jloka-
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WHTE, YTO Yepe3 3Ty TOUKY HeJb3s NMpOBecTH GoJibiie n
NPAMBIX, Ka)K[asi H3 KOTOPHIX AEJHT NJOIAAb r-yrodb-
HHKa [0MnoJaM.

187. Ilokaxure, 4TO eClnH xj, Xz, X3, X4, X5— IOJIO-
KHUTEJIbHBIE YHCJIA, TO

rtxet+ x5+ x4+ w2 >
= 4 (x1xp + xox3 + x3%4 + X405+ X5%)).
188. B mpocrpaHcTBe 3agaHEl 4 TOYKH, HE JIEXKalllHe
B 0[HOI MNIOCKOCTH. CKOJILKO CyUIleCTByeT PpasIHYHBIX

napaJijieielMnenos, AJs KOTOPHIX 3TH TOYKH CJyHar
BepUIMHAMH?

8-1 Bcecowsnas onuMmnuana,
1974 r. (EpeBan)

Kanacce 1-f nenv 2-ft menn
8 189a, 6, B 190 191 197 198 199 200a
9 190 192 189r 193 201 202 2006
10 194 195 196 193 203 204 2006

189. Ha kaproykax HamHcaHBl 4YHCJIA, Kaxjaoe H3
KOTOpHIX paBHO «-1» uiau «—1», Pa3pemaercsi, ykasas
TPH KapTOYKH, CNPOCHTB: «UeMy paBHO NpoH3BejeHHe
yycesl Ha 3THX KapToykax?» (caMH ypcia HaM He Coo6-
mawor). Kakoe HanMeHbllee 4YuCIO TAKHX BOIpOCOB
Hajno 3ajarb, YToObl y3HATH INpOM3BeJeHHMe 4YHcea Ha
BCeX KaproykKaxX, €CJH YHCJO KapToyek paBHO: a) 30;
6) 31; B) 32? B kaxioM ciyyae AOKaxHTe, YTO MEHb-
LUHM YHCJIOM BOMPOCOB OGOHTHCH HEJb3Sl.

r) Ilo oxpyxHocTH Hamucano 50 uucels, Kaxaoe H3
KOTOpBIX paBHO <«+1» uau «—I». Tpebyercs y3Hnarn
NpoH3BEACHHE BCEX 3THX YMces. 32 OAHMH BOIMPOC MOXKHO
y3HaTb NPOH3BEJAEHHe TpeX CTOAIMX noiapsja uuces. Ka-
Koe HauMeHblllee YHCJO BONPOCOB HeOGXOAHMO 3aAaTh?

190. Cpean uucen Bupa 36* —5¢, rae k& v | — Haty-
paJibHBIe HHCJa, HafijiuTe HaHMeHbllee NO aGCOJIOTHOI
BeauynHe. Jlokaxure, 4TO HaiijleHHOE YHCJO JEHCTBH-
TeJILHO HaHMEeHblllee.

191. a) Kaxnas M3 CTOPOH BRINYKJOIO LIECTHYTOJIb-
HUKa HMeeT AJHHy Gojbwie 1. Bcerna nin B HeM Haii-
JeTCs AHAroHaNp AJUHE Gosblue 2?

6) B Boinykjom wecruyronmbiike ABCDEF pivHEI
nuaroHaneit AD, BE u CF Goablue 2. Becerga au y Hero
HalizeTcss cTopoHa AJMHHE Gonblie 1?
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H92. JlaHH ABe OKpPYXHOCTH pajauycoB R H r, Kas
caiolipecs BHellHMM oO6pasoM. CTposATcs pasiuyHHe
rpaneuny ABCD Ttak, uToGHl Ka)Jas M3 OKPYXKHOCTell
Kacajacb 06eHx GOKOBHIX CTOPOH M OJHOIO M3 OCHO-
paHuil Tpaneuud. Hafiiure HauMeHpLIyl0 BO3MOXKHYIO
AJUHy GOKOBO# cTOpoHH AB.

193*. Ha nyiockocTH JaHBEI n BEKTOPOB, AJIMHA KaX-
zgoro u3 Koropex paBHa 1. CymMa Bcex n BEKTOPOB
paBHa HyJIeBOMY BeKTopy. JloKaxure, 4TO BEKTOPHI
MOXHO 3aHyMepoBaTh TaK,YTo6Hl NpH Beex k=1, 2, ...
..., N BHIOJHAJOCH CJelylollee yCJIOBHE: CymMMa mep-
BHIX k& BEKTOpOB MMeeT JJIMHY He GoJiee 2.

194. Ipu kakux AeficTBUTENbHHIX a, b, ¢ PaBEHCTBO

lax+by+cz|+bx+cy+taz|+]ex+ay+bz|=
=|x|+lyl+lz]

BEPHO IR BCEX AEHCTBUTEJbHBIX X, Y, 2P

195. Jlan xBagpatr ABCD. Toukn P m Q nexar co-
OTBETCTBEHHO Ha cTopoHax AB u BC, npuuem BP = BQ.
Ilycte H — ocHOBaHMe NepNEHAHKYJSpa, ONYIEHHOro H3
ToukH B Ha orpesok PC. Ilokaxure, uro yron DHQ
npsMoi.

196. 3a1aHO HECKOJIBKO KpPaCHBIX M HECKOJbKO CH-
HUX TOoYeK. HekoTophle M3 HHX COeAMHEHB OTpe3KaMH.
HasoBeM TOuKy <«oco6oii», ecan GoJiee MNOJIOBHHH M3
COEAUHEHHBIX C Heil TOYEK HMMEIOT LBeT, OTJIMYHBI OT
ee nBera. Ocobble TOUKH paspellaeTcsi NMEepPeKpallluBaATh:
Ha Ka)JlOM miary BeiOupaercs Jilo6ast ocofasi TOuka MU
nepexkpaiunBaercs B Apyroil user. Jlokaxure, YTo uepes
HECKOJIbKO ILAaroB He OCTaHeTCH HM O HOH 0co60i TOYKH.

197. Ha#inute BCce HaTypasbHEE YHCIA n M E Takue,
410 n" nmeer k uudp, a k% umeer n uudp.

198. Ha xaterax CA u CB paBHOGeapeHHOro mnpsi-
MoyrosisHoro Tpeyrosibinka ABC BHOGpaHH COOTBET-
ctBeHHO ToukH D u E tak, yro CD = CE. Ilpononxe-
HHfl NepNneHAuKyJaspoB, ONyweHHbX U3 Toyek D u C Ha
npaMylo AE, nepecekaor runotesy AB cOOTBETCTBEHHO
B Toukax K B L. Jlokaxure, uto KL = LB.

199. Ha maxmaTtHoi#i gocke 8) 8 nxBoe wurpainor B
Mrpy <«KOLUKH-MBILKH», ¥ NepBoro ogHa ¢HIIKa — Mbll-
K3, Yy BTOPOro HECKOJIbKO (pulleK — Kolrek. Bce ¢umku
XOASAT OJMHAKOBO: BNpaBO, BJEBO, BBEPX HJIM BHH3 Ha
OAHY knerKy. EciiM MBIIKa Okasallach Ha Kpaw JAOCKH,
TO OYepelHHIM XOJOM OHa CNpHIruBaer ¢ jocku. Ecnu
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KOlIKa M MBINKA NONAJaloT Ha OAHY M Ty e KJETKY,
TO KOILKa ChelaeT MBIIIKY.

Hrparomue XxoAsT mo ouepead, NpHYeM BTOpo# ne-
pelBHraeT CBOMM XOJOM BCeX CBOMX KOLIEK cpasy (pas-
HHIX KOLIeK MOXHO NpH 3TOM C/ABHraTth B pasHHX Ha-
npaenenusx). Haunnaer memika. OHa crapaercs CIpBIr-
HYTb C JIOCKH, @ KOIIKHM CTapaioTCsi HO 3TOTO €€ CBHeCTb.

a) Ilycte Kowek Bcero ase. Meiuka yxe NOCTaB-
JIEHa Ha KaKylo-To KJeTKy He Ha Kpawo. MoxXHo JH Tak
NMOCTABHTL KOIIeK Ha Kpamw MOCKH, 4TOGH OHH CyMeJH
CHECTb MBILIKY?

6) Ilycts Kowek TpH, HO 3aTO MBIIKA HMeeT JIHIL-
HHUR XOA: B nepBHIi pa3 OHA AeJIaeT /ABA XOAa MOAPSI.
Jokaxure, 4TO MBIlIKa CMOXeT Yy06exaTb OT KOLIEK,
KakoBo OBl HH GBUIO HauaslbHOe pacnofiox<eHue ¢HLIeK.

200. a) Hoxaxwre, yto uucaa 1,2,3, ..., 32 MOXHO
paccTaBUTb B TaKOM NOpsAKe, YTOGH HH MAJIs KakKHK
JIByX 4YHMCeJ HMX NOJyCyMMa He paBHfJacb HH OJHOMY
U3 4MCeJI, IOCTaBJEHHBIX MeXI1y HUMH,

6) Moxno snu umcna 1, 2, 3, ..., 100 paccraBurs
B TaKOM mopsjke, 4yroGH HH AJI KaKHX OBYX 4HcesJ HX
noJlycyMMa He paBHfJlach HH OJIHOMY H3 4HCeJI, NOCTaB-
JIEHHBIX MeX1y HHMH?

201. Haiinure Bce TpexsHauHble uucaa A, obnanaio-
e CcJIeAYIOLUM CBOMCTBOM: cpefHee apHpMeTHYeCKoe
BCeX YHCeJ, MOJY4YaloIHXCH M3 uyHcia A pPasiHYHBIMH
nepecTaHoOBKaMH ero uuop, pasHo A.

202. JlaH BBIMYKJBLIA MHOTOYTONBHHK, B KOTOpHIA
Hesib3i TOMECTHThP HHKAaKOH TPEeyroJIbHHK mjomanu 1,
Jlokaxure, YTO 3TOT MHOTOYIOJbHHK MOXHO NOMECTHTH
B TpeYyroJibHHK IJowany 4.

203. Ha otpeske 0 << x << | 3anana o¢yukuus f. Hs-
BECTHO, YTO 3Ta (PYHKUHS HeoTpHuarteJpHa H f(l1)=1.
Kpowme Toro, ana JIOGHIX ABYX YHCEN X| U X2 TAKHX, 4YTO
x>=0, x2=0 u x| + x; << 1, BHIOJHEHO HEpPaBEHCTBO

Flxy %) = F(x) + F (x).

a) Joxaxwure, 4To KakoBa 6bl HH Gputa GyHKuus f,
YOOBJIETBOPAIOLLAs NEPEYHCIeHHBIM YCJIOBHAM, AJS BCeX
x GyJieT BHIOJIHEHO HepaBeHCTBO f(x) << 2x.

6) BepHo JsiH, 4TO JJIfl BCeX X

F(x)<<1,9x?

204. Ilan Ttpeyromsuuk ABC nnowanu I, Ilyers A,
B; u Cy—cepenunn cropon BC, CA ¥ AB coorBer-
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cTBeHHO. Kakylo MHHMMaJbHYIO IUIOIAZBL MOXET HMeTh
obmas yacte TpeyrossHukoB A;B1Cy v KLM, eciu Tou-
KH K, L u M JAexaT COOTBETCTBEHHO Ha oTrpeskax AB,
CA] n BC]?

9-3 Bcecows3sHas oauMnHana,
1976 r. (CaparoB)
Kaace 1-# penn 2-fi neHb
8  205a 206 207 208a 213 214 215
9 209 206 210 2086 216 215 217
10 211 212 2056 208 214 218 219

205. a) M3 rtpeyronbiuka ABC noBopoTOM BOKpYT
IEeHTPa ONHCAHHOH OKPYXHOCTH Ha HEKOTOpHIH yroi,
Mmenbiiuil 180° mnoayumnu tpeyronsHuk A;BiCi. Coort-
BETCTBYIOLNE APYr APYTy NpH moBopote orpe3ku AB H
A;B, nepecekatorcs B To4uke Cp, BC u B,C;—B TOYKe
Ay, CA u C,A;—B Touke B,. Jlokaxure, YTO TPeyroJb-
HHUKH A3BsCs u ABC nogoGHBL

6) U3 uerwipexyrossauka ABCD, BnucaHHOroO B OK-
PY>KHOCTb, TOBOPOTOM BOKPYr IIEHTPa Ha HEKOTOPHI
yroJ, MeHeliuii 180°, TNOJYyYWJIH YeTHIPEXYTOJLHHK
A\B\C\D,. JlokaxuTe, YTO TOYKH NepeceyeHHs COOTBET-
CTBYIOIIMX APYr ApPYry NpH noBopore npsmbix: AB H
AlBl, BC u Blcl, CD n C]D], DA wu D|A1, cllyKar
BepILHHAMH NapaJjiesiorpaMmma.

206. Hau tpeyroseHHk ABC mnnomaau 1. Ilepswiit
HrpoKk BHIOHpaer Touky X Ha ctopoHe AB, Bropoii — Y
Ha cropoHe BC, 3atem nepBmii—Z Ha cropone AC.
Ilens mepBoro — nosiyuuts TpeyroibHuk XYZ wuaunGoss-
weil nuoutanH, BTOpPoro— HaHMeHbweil. Kakyio Hau-
Gosblllyl0 MJIOLIAAL MOXKeT obecrneyHTb ceGe nepBhHIH?

207. Kako#f HauMeHbLIH{I NepHUMETP MOXET HMeTb
BBHINYKJIBIH 32-yrONIbHHK, BCe BEPLIHHEI KOTOPOrO JexaT
B y3Jax KjeTyaTtofi 6yMard co CTOpPOHOR KJIeTKH 1?

208*, a) B kBagpare 7 )X 7 KJIETOK HYXHO OTMETHTBb
LEeHTPH R KJIETOK TaK, YTOOHW HHKAaKHe YeTHpe OTMe-
YeHHble TOYKHM He FBJIAJINCh BepIUMHAMH TPSIMOYTOJb-
HHKa CO CTODOHAMH, NapasjieJibHBEIMH CTOPOHaM KBaj-
pata. Ilpn KakoM HaubosblieM k 3TO BO3MOXHO?

6) Pewute anajiorMyHylo 3ajadyy AJsi KBajpaTa
13 X 13 xaeTok.

209. B BuinykaoM mectuyronsuuke A;A;A3A4AsAs
cepeAMHbl AMaroHaneit AgAs;, AjAs, AlAs AzAds, Asds,
AsA; 0603HaUNM COOTBETCTBEHHO yYepes Bj, By, Bs, By,
Bs, Bs. Iloxaxure, 4TO €CNIH  LIECTHYIOJbHHK
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B\B3B3B4BsBs BbINyKNEIi, TO €ro mJowmajis B 4YeTHpe
pasa Mensniie miuoiiagn A;A24:AsAsAs.

210. Hokaxwure, 4yro u3 uudp 1 u 2 MoxHO cocra-
BUTb 2"+! ymcels, Kaxjoe M3 KOTOPHIX 2"-3HAYHO M KaX-
ABle B2 H3 KOTOPBHIX pa3jiMyaloTcsi He MeHee yeM B 27}
paspsiax.

211. B nyockocTH gaHO KOHEYHOE MHOXECTBO MHO-
TOYTOJIbHHKOB, KaxJbple [Ba H3 KOTOPHIX HMeEWT 06Iyio
ToYKy. JlOKaxKute, 4TO HEKOTOpas NpsMas MepeceKaer
BCE 3TH MHOTOYTOJIbHHKH.

212. Jlokaxurte, YTO MIJISi MNOJOXHTEJBHBIX 4, b, €
HMeeT Mecrto HepaBeHcTBO  ad -} b3 4 ¢34 3abc >
> ab(a 4 b)+ be(b+ c)+ ac(a+ ).

213. Tpu Myxu Moni3alOT MO CTOPOHAM TPEYroJibHHKA
ABC Tak, 4to LeHTP TsKecTH o6pa3yeMoro HMH Tpe-
yroJibHUKa OCTaeTcf Ha OAHOM Mecrte. JIOKa)kure, UTO
OH COBNAfaeT C LEHTPOM THAKECTH TpeyrosibHuka ABC,
eCJIM HW3BEeCTHO, YTO OfIHA M3 MyX INPONOJ3jia no Beei
rpanvie TpeyrosbHHKa. (LleHTp TsHXKecTH TpeyroibHu-
Ka — TOYKa MepeceyeHUs ero MeaHaH.)

214. Ha nmocke HanmucaHO HECKOJIBKO HyJiel, eIHHHI
n nsoek. Paspeliaercs crepere nBe HepaBHble LHGPH
H BIHCATL BMECTO HHMX LH(QpPY, OTIHYHYIO OT CTEPTHIX
(Mecto 0 ¥ 1 —udpy 2, BMecto 1 1 2— 0, BMecTo 0
u 2—1). llokaxwure, YTO ecliH B pe3yJbTaTe TaKHX
onepanuii Ha [JOCKe OCTaHETCR OAHO YHCJO, TO OHO He
3aBHUCHT OT NOpPSAJKA, B KOTOPOM TNPOM3BOAMJIHCH CTH-
paHus.

215. Jana ropusoHTa/ibHas TOJIOCA Ha INIOCKOCTH,
Kpas KOTOpOH — napaJiie/ibHele npsiMble, H n NpPSMBIX,
nepeceKaroliux 3Ty Io-
Jgocy. Kaxare nase us
5THUX MpSMBIX Nepeceka-
IOTCA BHYTPH TNOJIOCH H
HHUKaKHe TpDH M3 HHX He
UMe: 0T oblell TOUKH. ., 4 -
PaccMoTpuM BcE NYTH,
HayHHAIOHIHeCS Ha HHX-
Helt KpOMKe IIOJIOCH,
HIyliHe MO JaHHBIM NpSAMBIM H 3aKaHYHBAIOIIHeCs Ha
BepxHeil KpoMKe mNoJjiockl, o6Jsanalolllie TaKHM CBOH-
CTBOM: HJsi IO TAKOMYy NYTH, MBI BCe BPeMs NOJHHMAaeM-
csi BBEpX; AOHAA N0 TOYKHM nepeceueHHs INPSAMBIX, MH
06s13aHBl TepexoAuTh HA JApyrylo npsmyilo (puc. 10),
JlokaxHTe, YTO CpeaM TaKHX nmyTeh

Puc. 10

o7



a) ecthb He MeHee n/2 nyreii 6e3 OOLIMX TOUEK]
6) ecTb nmyTh, COCTOSLIMA HE MEHEE YEM H3 f1 OTpe3«
KOB;

) ) o n
B)*' €CTh IyTh, NMPOXOASAUIHH HE 6oJiee 4eM 1o -—-+

2
-+ 1 npameim;

r)* ecTb MyTh, NPOXOASLIMA NO BceM n MpPSAMBIM. *)

216. Ilynsi KaKHX HaTypasibHHX B MOXHO COCTaBHTb
Ky6 pasMepamu kX kX k u3 6elblX H 4YepHHX KyOH«
koB 1X1X 1 TaK, 4ro6u Ass J1o6oro Ky6uka pOBHO
Ba H3 ero cocegeil UMeJH TOT e IBeT, YTO H OH caMm?
{IBa KyOMKa CYHTAIOTCH COCEJHHMH, €CJIH OHH HMEIOT
obulyro rpasb.)

217. IlaH MHoroulteH P(x) c

a) HaTypasJbHHLIMH KO3} HLNEeHTaMH;

6) uennMH Ko3dHUIHEHTaMH.

OGo3naunm yepe3 a, CyMMy IH(p B NECATHYHON 3aNHCH
yucaa P(n). Ilokaxute, 4T0 Haifercss YHcIO, KOTOpoe
BCTpeyaeTcsi B MOCJAELOBATENbHOCTH 41, Q2 +ssy Any -«
6GecKOHeYHO MHOro pas.

218. B uemnuoHate Mupa H EBponn yuyacteyior 20
KoMaHn., CpegH HHMX HMeeTcsl kB eBpomefCKHX KOMaHj,
pesyJbTaTH BCTpeY MeX/1y KOTOPHIMH Ha YeMIHOHaTe
MHpa HAYT B 3auer uemMnHoHata EBponu. YeMnuoHat
NpPOBOJAUTCSA B ONHH KpYT.

Ilpy kakom HauGoJsiblieM k MOXKET OKasaThcf, YTO
KoMaHaa, HabpaBiuas crporo HauGoJibliee KOJHYECTBO
OouKoB B ueMmnuoHate EBponk, HaGeper CTPOro HauMeHb-
niee KOJIMYECTBO OYKOB B HEeMNHOHATe MHPa, €CaH 3TO:

a) YyeMNHOHAaT MO XOKKelo (AOMYyCKaloTcs HHYbH)?

6) uemnuoHaT mo BoJeHOosy (HHYbHX He GhiBaer)?

219. a) JlaHH BelUeCTBEHHLIE 4YHCIA 4y, Az, by, bg
H NOJNIOXHTeNbHEIE YHCIA p1, P2, q1, g2 JloKaxwure, yto
B cnenytoutedt Tabaune 2 X 2

a+b ai+b

p+a pitqs

az4b;  as+bs

p2+q1 patqa
Haijercs 4uca0, KOTOpoe He MeHblue HHC/Aa, CTOSILUEro
C HHM B OJHOH CTPOKE, H He OGoJibllie YHCJAE, CTOSLIEro
C HHM B OJHOM cTOJIbIIE.

*) B BochbMOM Kjacce mpegJiarajHCh BONDOCH a), 6) M r), mpH«
UeM 3 n=20; B 9 Knacce BODPOCH 6), B) H r) AaA ofmiero
Cayuas n OpAMHX,
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6)* JlaHH BellecTBeHHHE YHCJA3 @1, d3, ss.5 Om,
b1, b2, «evy bn M NONOXKHTENLHLIE YHUCAA i, P2y «eey Pms
g1, G2, +.s, gn. CocTaBsena tabunua m X n, B KOTOpOii
Ha nepeceueHuH i-# ctpokH (i=1, 2, ..., m) H jTo
cronbua (j=1, 2, ..., n) CTOUT YHCIO

a,+b,
ritq ‘

Jlokaxure, YTo B sTOR TabaMue HaiAercs 4YHCJIO, KOTO-
poe He MeHbLie JiI060ro YHCJa, CTORILEro ¢ HUM B OAHOM
CTpOKe, U He 6oJiplue JIOGOro YHcsaa, CTOSLIETo € HUM
B OJHOM croJibie.

10-1 Bcecowsnas oauMNnuaga,
1976 r. (IywanGe)

Kaace 1-A nenn 2-% newb
8 220 221 222a, 6 223 229 230 231
9 2226 224 223 225 230 232 231

10 223 226 227 228 225 233 234 231

220. Ha crone nexar 50 npaBuJbHO MAYLIHX 4acOB.
JloKaXkuTe, YTO B HEKOTOPHIl MOMEHT CyMMa paccrosi-
HUH OT LEHTpa CTOJIA [0 KOHLUOB MHHYTHBIX CTPCJIOK
oxkaxercs GoJblie CYMMB PacCTOSIHHM OT LIeHTpa cioja
JiO LLEHTPOB 4YacCOB.

221. B crpouky noapsa nanucano 1000 ymcen. ITog
HeHl NUIIETCS BTOpas CTPOYKA YMCEJ MO CJAEAYIOllemy
npaBMily: MOJA Ka)ABIM YHCJIOM @ TNepBOH CTPOYKH Bhl-
DHCHBAeTCsl HAaTypaJibHOE YHCJO, YKasbiBawollee, CKOJb-
Ko pa3 a BcTpeuaercs B nepBofi crpouke. M3 Bropoii
CTPOYKH TaKHM e O6pa3soM IOJIy4aeTCH TpeTbs: MNOA
KaXXABIM YHCJIOM b BTOpOH CTPOYKH BBINMCHIBAETCH Ha-
TypajbHOE YHCJIO, YKasnBaloliee, CKOJIbKO pa3 b Becrpe-
yaercsi BO BTOpOH CTpOuYKe. 3aTeM M3 Tperbeld CTPOYKM
TaK e CTPOHTCA 4YeTBepTas, M3 4eTBepTod — nATas M
TaK jaJee.

a) Joxkaxmure, 4TO HeKOTOpas CTpPouKa COBNazaer
€O caenyolled.

6) DoJsiee Toro, snokaxure, 4to 11-1 cTpouKa coBna-
aaer ¢ 12-i1.

B) IlpuBesnte npumMep Takoii mnepBOHAYAJNbHOH
cnlxl)qi;m. Aaa xoropoit 10-m ¢Tpoyka He COBNajaer
ﬁ ot * 0
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222, Ha naockocTH HaHBl TPH OKPYHOCTH OLHHAKO<
BOTO pajiyca.

a) JlokaxuTe, 4TO €CJAH BCce OHM TMEPECEKAIOTCH B
ofHOll TOuKe, KaK NOKasaHo Ha puc. ll,a, 10 cymma
owmeuennnix 1yr AK, CK, EK paBna 180°.

Puc. 11

6) JlokaxkuTe, 4TO €CJIH OHM pACMOJIOXEHH TaK, Kak
YI0OKa3aHo Ha pucyHke 11,6, To cyMMa OTMEYEHHHX Ayr
AB, CD, EF pasua 180°.

223. HatypasneHbie yucna x;, xp Mensuie 10000. HMc-
X0 M3 HHX CTPOMTCS TNOCJEI0BaTENbHOCTL X1, Xz,
3, ..., Xn, TIE YHCJIO X3 PABHO |X; — Xp|, UHCIIO X4
PaBHO HaWMeHblleMy M3 4HCeN |Xx; — x|, |xe— xsl,

X1 — x3|, YHCIO x5 paBHO HaHMeHblleMy M3 YHCea
Xy — Xef, le—xal. |x1—x4|, |x2—x3|, Ixz—x.sl,
X3— X4| W TaK panee (Kaxpaoe cjeiylollee YHCJIO paB-
HO HauMeHbllefl M3 aGCOJIOTHBIX BEJNHYMH pasHOCTeiH
MeXJy npeAbayltuMu uucinamu). Jlokaxkure, yto 06%-
3aTeNbHO X1 = 0.

224. MoxHO JM BepuIMHH Ky6a 3aHyMepoBaTb pas-
JIMYHBIMH TPEX3HAYHBIMH YHCJIAMH, COCTaBJIEHHEIMH H3
puadp 1 1 2, Tak 4To6BH HOMepa JiIOOBIX IBYX COCELHHX
BepIIHH pasfinyajich HE MeHee 4eM B ABYX paspspax?

225*. Ha nnockocTH AaHbl BeKTOpH @, b, ¢, d, cyMMa
KOTOpHIX paBHa 0. JloKaxXHuTe HepaBeHCTBO

lal+Ibl+lcl+IdI=la+d|+1b+dI+]c+dl

226. B npasusibHOM 1976-yrosibHHUKe OTMEYEHHl cepe-
IHHBl BCeX CTOPOH M CepefMHBl Bcex AHaroHasnei. Ka-
Koe HauboJjbluee YHCJIO OTMEUEHHHIX TOYEK JIEXKHT Ha
OIIHOH OKPYXKHOCTH?

227. Ha xBagparHoM Jucre GymMarn HapuCOBaHH N
NIPAIMOYTOJILHHKOB CO CTOPOHAMH, NapalulesibHBIMH CTO-
PoHam nucta. HHKakue gBa H3 3THX NpPSMOYTOJILHHKOB
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He HMeloT OOLIMX BHYTPEHHHX ToueK. JlOKaxwure, yTO
€CJIH BhIpe3aTb BCe INPSMOYTOJbHHKH, TO KOJHYECTBO
KyCKOB, Ha KOTOpble pachnajercss OCTaBllasics 4Yactb
Jucra, He 6oJiee n 4 1.

228. Ilo TpeM NpsIMONIMHEHHLIM NOpOraM € NOCTOSIH-
HEIMH CKODOCTSIMH WAYT TpM nellexona. B HavanbHuii
MOMEHT BPEMEHH OHHM He HaXOAMJHCh Ha OJHOH NpsIMOIi.
Jlokaxute, YTO OHH MOTYT OKa3aTbCsi Ha OJHOH HPAMOH
He 6oJiee IBYX pas.

229. Ha wmaxmarHo#t jocke pasMepa 99X 99 orme-
yeHa ¢urypa (sra ¢urypa 6yler pasHoil B nyHKTax a),
6), B)). B kaxnoii kierke Qurypbl @ CHAHT MO XKYKY.
B Kakoii-To MOMEHT XyKH B3JIeTeJH H CeJlH CHOBa B
KJeTkH TOH e ¢urype @; npH 3TOM B OJAHY KJETKY
MOIJIO CeCTh HECKOJBbKO KyKoB. Ilocie nepesera JiroGhie
JBa XyKa, 3aHMMaBlUHe cOCelHHE KJEeTKH, OKa3aJHCh
CHOBa B COCEJIHHX KJIETKaX HJIH NONAaJH Ha OIHY KJETKY.
{CocenHHMH Ha3HIBAIOTCA KJETKH, HMMeollde oO6LlyK0
CTOPOHY WJIM O611YI0 BepIUHHY.)

a) Ilyctp ¢urypa @ -—3T0 «leHTpaJbHbIl KpecT»,
7. e. obbennHeHne cpeiHeil BepTHKanu U cpelHeil ro-
pusonraju (puc. 12,a). JloKaxkure, 4T0 B 3TOM clayyae
KaKOH-TO XYK BEpHYJIC Ha MecTo JHGo nepeseres B CO-
CEHIOIO KJIeTKY

DAY

a 6
Puc. 12

6) BepHo su yTBepxAeHue, ecan ¢urypa-—sto
«OKOHHAsi paMa», To eCTb OGBbeANHeHHe LEHTPaJIbHOro
KpecTa ¥ BCeX TPaHHYHBIX KJIeTOK HockKM (puc. 12,6)?

B)* BepHo Jnu yTBepxIeHHe, eciH ¢urypa—3To Bcd
JAocka?
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230. Bynem HasbBaTh TPEYroJbHHK «6OJBIINM», €CJIH
JJIHHBI BCEX €ro cropoH O6oJdiple 1. JlaH npaBHJIbHBIN
TpeyrosibhuKk ABC co cTOpoHO# AJHHBI 5. JloKaxure,
9TO:

a) us Ttpeyrospiuka ABC MmoxHo Bbipesats 100
«G6OJIBLIHX» TPEYrOJIbHHKOB;

6) tpeyroibHHK ABC MOXHO ULeJHKOM paspe3aTb
He meHee yeM Ha 100 «6OJBLINX» TPeyrONbHHUKOB.

B)* TpeyronbHUK ABC MOXHO paspe3aTb He MeHee
yeM Ha 100 «GoJIBIIHX» TPEYroJibHHKOB, cobJiiojas cie«
nywlllee ycloBHe: Jio6be ABa «60JbIIHX» TPEYroJbHHKA
an6o He mepecekarorcs, JHOO HMEOT POBHO OAHY 00«
Lly}0 BepIUKHY, JHOO CTOPOHE OJHOTO M3 HHUX SABJAETCHA
cropoHoii apyroro. (Takoe pa3pesanve Ha3blBaercs
TPHAHTYJSILHEH.)

r)* pewnre 3agayu 6) M B) AJf NPaBHJIBHOTO Tpes
YTOJIbHHKA CO CTOPOHOH HJIMHH 3.

231. JlaHo HarypanbHoe uyucio n. llocienoBatedibe
HOCTb HATypaJibHbIX YHCEN aji, G2, +44y Ax (B =>n), Ha«
30BeM YHMBEpCAJBLHOH JAJNA AAHHOTO n, eClIM M3 Hee
MOXHO IOJYYHTh BLIYEPKHBAHHEM YacTH YJEHOB JO«
6yio nepecTaHoBKy uucea 1, 2, ..., n (T. e. mo6ylo mno-
CJIE0BATENBHOCTL K3 n YHces, B KOTOPYIO Kaxkjaoe H3
umcea 1, 2, ..., n BXOAHUT No ojaHoMy pa3y). Hanpumep,
niocsenoBatesnbHocts (1, 2, 3, 1, 2, 1, 3) sABasieTcA yHH-
pepcaipHOH il n==3, & MOCJENO0BATEIbHOCTh
(1, 2, 3, 2, 1, 3, 1) He yHuBepcalbHa, TaK KaK M3 Hee
HHKAaKHM BbluepKMBAaHHEM HeJIb3si MNOJIYYUTb Ilepecras
HoBKy (3, 1, 2), Llenp 3tofi 3apaun— NOJYYHTh OLEHKY
YHCJIA YIEHOB caMOH KOPOTKOH YHHBepcaJibHOH mocJe-
JIOBATEJIBHOCTH (JJIsi JaHHOTO n).

a) IlpuBenure npHMep YHHBEpCANbHOH NOC/EOBa«
TeJILHOCTH H3 n? YJIeHOB,

6) IlpuBenutre npuMep yHHBepcaJbHOH NociaenoBa-
TEJbHOCTH U3 ni—n 4 1 YneHos.

B)* JlokaxuTe, YTO Jlo6as yHuBepcasibHas IoCJae[0-
BAaTEJLHOCTh COCTOMT He MeHee yeM H3 n(n+1)/2
YJIEHOB.

r)* Jlokaxure, 49T0 npH n==4 camas KopoTKas
YHUBEpcaJbHAS NOCIENOBATEJLHOCTH COCTOMT H3 12
YJICHOB.

n)* IlonpoGyiite HaltTH AJNA AAHHOTO N KakK MOXHO
6oJlee KOPOTKYK) YHHBEPCAJbHYK IMOCJIeA0BATebHOCTD.
{OKwopn ymeer cTpoHTh YHHMBEPCAJBHYK NOCIELOBATE/lb~
HOCTb H3 12 ~— 21 + 4 4JIEHOB,)
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232. Ha OKpyXHOCTH pacnoJIOXeHH 1 AeHCTBHTENb+
HHX UHCeJl, CyMMa KOTOpPHIX paBHa HyJ10. OfHO M3 3TuUX
uyces paBHO 1.

a) Jlokaxure, YTO €CThb ABa COCEJHHX YHCJa, pas«
JIHYaloLMXCcs He MeHee yeM Ha 4/n.

6)* IlokaxuTe, YTo €cTh YHCJO, OTJHYAKOLLEecs Of
CpenHero apu()MeTHYeCKOro ABYX CBOHX cocelle He Me-
Hee yeM Ha 8/n2.

B)* OueHKy, NpeJIOXKEHHYI0 B NpPEABAYLIEM NYyHKTE,
MOXHO yayuwutk. Ilonpo6yiite 3aMeHnTh B Hell gmcio 8
KaKHM-HHOYAb GOJIBIIHM YHCJIOM TaK, YTOOBl yTBepKie-
HHe 3ToH 3anayu MO-IpexHeMy BLINOJIHSAJIOCH IJIsi BCex
HaTypaJIbHbIX YHCEJI.

r)* Jlokaxwure, uto Misi n = 30 Ha OKPYKHOCTH €CTh
YHCJIO, OTJIHYalolleecsi OT CpefHero apH(MeTHYECKOro
JABYX CBOMX cocelieil He MeHee yeM Ha 2/113. [Ipuseaure
npuMep Habopa u3 30 yHCes Ha OKPYXKHOCTH, B KOTODOM
HY OJHO YMCJIO HE OTJIMYaeTcs OT CpelHero apu¢pMerH-
YECKOTo IBYX CBOHMX coceleil Gosiee yem Ha 2/113.

233. B BeplIHHAX NPABHJIBHOTO n-yroJbHUKA C HeH-
TpoM B Touke O paccraBiedbl yucia (1) u (—1). 3a
OIMH 1ar paspellaeTcss W3MEHHUTb 3HAK Yy BCeX YHcel,
CTOSIIHX B  BepUIMHAX KAaKoro-iu6o IpaBHJIBHOTO
k-yronbHuKa ¢ meHTpoM O (IpH 3TOM MBI IONyCKaeM H
2-yroJibHUKH, NMOHUMasi NOA 2-yTroJLHHKOM OTPE30K C ce-
penunoii B Touke O). Ilokaxure, YTO B clyuyasx a), 6),
B) CylLIeCTByeT TaKoe MNepBOHayallbHOe pachoJioXKeHHe
(+1) n (—1), uTo M3 Hero HM 3a KaKoe YHCJIO IIAroB
HeJIb3sl NOJIYYHTh Ha6op M3 oAHUX (+1):

a) n=15;

6) n=230;

B)* n— ao6oe yncio, Gosbliee 2;

r)* Ilonpo6yiiTe NOsicHUTP AJs IPOU3BOJIBHOIO n,
geMy paBHo HaunGoubiuiee uncno K(n) pasiuyHBX pac-
craHoBoK (+-1) u (—1), cpean KOTOpPLIX HH OAHY
HeJb3si MOJYYHTh M3 APYroii 3a HECKOJbKO waros. Jlo-
Kaxure, Hamnpumep, uto K(200)=2%0,

234*. Ha cdepe pamuyca 1 npoBefieHa OKPYKHOCTb
Gosibloro Kpyra, KoTtopylw Mu OyAeM Ha3biBath 3KBa-
Topom. Ham 6yaer ynoGHO WCHOJNB30BaThb M Apyrue
reorpaduyeckue TEPMHHH: MOJIOC, MEpHAMaH, Napaj-
Jiedb.

a) 3apanuM Ha 3TO# chepe QYHKUMLO f, craBsylo
B COOTBETCTBHE KaXJOH TOYKe cdepn KBaapar pae-
CTOsIHUS OT 39TOH TOYKH JI0 JUIOCKOCTH SKBATOpA.
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IlpoBepbTe, uTo 3Ta (QyHKUHA obnanaer caenyOUHM
CBOICTBOM:

(*) ecnn My, Mz, M;— KOHIb TpeX B3aHMHO Ieps
NeHAHKYJISIPHBIX paauycoB coepbl, To f(M;)+4
+ M)+ [(M3) = 1.

Bo Bcex clefylINUX NyHKTax [— NpPOM3BOJIbBHAS HEOT+
purarelibHasi QyHKIHs Ha cdepe, KoTopasi obpalnaercs
B 0 BO Bcex TOYKax 3KBaropa H o6Janaer CBoOii-
CTBOM (%).

6) Ilyctb M 1 N — TOYKH OJHOTO MepHIHaHa, pac-
NIOJIOXKEHHBIE MEXJy CEeBEpPHLIM MOJIOCOM M 3KBaTOPOM.
Joxaxure, yto ecqn Todyka M panplie OT IJIOCKOCTH
sKBaTOpa, YeM Touka N, to f(M)> f(N).

B) Ilycte M u N — npousBoJibHble TOukH cdepsl. J1o-
Kaxure, YTO ecJM TouKAa M JaJibllie OT IJIOCKOCTH 3IKBa-
Topa, ueM N, to f(M)> f(N).

r) JHokaxwure, uto ecyid Toykn M u N Jexar Ha of-
Ho#t mapaaneny, 1o f(M)==f(N).

1) Joxaxure, uro ¢yHKkuus f copnanaer ¢ (yHk-
uueii, onucanHoil B MyHKTeE a).

11-9 Bcecow3Hasa oauMOHKAana,
1977 r. (Tanaun)

Kaace 1-ft geHb 2-# nenn
8 235 236 2376 238 243 244a, 6 245 246
9 237a 239 235 240 247 248 249 250

10 237a 239 241 242 235 251 244a, B—p 246

235. Ha miockocTn paHa HecaMonepeceKaroumascs
3aMKHyTasi JiOMaHasi, HHMKAaKHe TpH BEpLIMHLI KOTOpOH
He JiexxaT Ha osnHOH npsimoii. Hazosem napy necocenHux
3BeHbeB 0COOEHHOH, €CH NPOJOJIJKEHHE ONHOTO M3 HHX
nepecekaetr apyroe. JlOKaxkure, yTo YHCJIO OCOOEHHLIX
nap uyeTHO.

236. Ha mnuiockocTH OTMEYeHO HECKOJBKO TOY€K, He
JieXalllHX Ha OJHOH NpsIMOH, H OKOJO KaxaoH Hamu-
caHo unrcyo. HMI3BecTHO, YTO ecjd nMpsiMasi NIPOXOAKT 4e-
pe3 nBe uin GoJiee OTMEYEHHBLIX TOYEK, TO CyMMa Bcex
YyHces, HanMCAaHHBIX OKOJIO 3THX TOYEK, paBHA HyJIIO.
Jlokaxwure, yTO BCe HHUCNa PaBHbI HYJIIO.

237. a) B okpyXHOCTb BIHcaHbl TPEYroJibHUKH T M
Ty, npuueM BeplIHHB TpeYroJibHHKa T SIBISAIOTCH cepe-
JHHAaMH 1yr, Ha KOTOpble OKPYKHOCTb pa3CHBaercsi Bep-
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WIHHaMH TpeyroJbHHKa To. JloKaxure, 4TO B MIECTH-
yronbuuke T((1T; Auaronanu, COegHHSAIOLIHE NPOTHUBO-
NONOXKHbIE BEPILUVHDI, NapaJJiesibHbl CTOPOHAM TPEYroJb-
HHKa T H nepeceKaloTcsi B OJHOH TOYKE.

6) Orpesok, coenunsiomuii cepenunbl ayr AB u AC
OKpPYXXHOCTH, OMNHCAaHHOH OKoJsio TpeyroJdbHuka ABC, ne-
pecekaer ctopoul AB m AC B toukax D u K. Joka-
XHuTe, 4T0 TouKH A, D, K u uentp O BNHCAHHOH OKPYX-
HOCTH TpeyronbHHKa ABC — BepuiuHbl poM6a.

238. ITo OKpYKHOCTH PACTONIOXKEHO HECKOJBKO 4Yep-
HBIX M Gesqbix ¢umek. JIBoe no ouepenH NpoAE/bIBAIOT
TaKyl0 Onepaniuio: nepeblii yOupaer Bce uepHble (HHUILKH,
uUMeroine Genoro cocefa (XoTsi 6bl C OA4HOH CTOPOHBI),
a BTOpOH mnocye 3toro y6upaer Bce Oesible (HUIIKH,
HMelollHe yepHoro cocena. Tak oHM fesaloT A0 TexX mop,
NOKa He OCTauyTcs Bce (HIUIKH OZHOTO IBETA.

a) Ilycrb Brauase Guuto 40 ¢uinek. Moxer Ju cay-
YUThCS, YTO NOCJAE TOrO, KaK Kax Akl clenaer ABa X0Aa,
Ha OKPYXHOCTH OCTaHETCsl OfiHa ¢(HIUKa?

6)* Ha okpyxHocTH cHauajna 6bio 1000 ¢uek.
Yepes Kakoe HaHMeHblee YHCJIO XOLOB Ha OKPYXKHOCTH
MOXET OCTaTbCsl OHA (QHUIIKa?

239. Jlana OGeckoHeuHasi YHCJIOBasi MOCIENOBaTelb-

. a
HocTb {a.}. M3BectHo, uto lim (a,,“ — T") =0. Jloka-
n-»oo

xkute, uro lim a,=0.
n-»oco

240*. B uekoTopoil cTpaHe M3 KaxJAOro ropoja B
Jo6o# 1pyrofi MOXHO NpoOexaTb, MHHYSl OCTaJbHblE Io-
pona. HMsBectHa CTOMMOCTb KaXXJOro TaKOTroO npoe3za.
CocraBiieHs JBa MapLIpyTa MNOE3AKH 1O Tropojam
cTpanbl. B Kaxnblit U3 3THX MapLIPyTOB KaXAbli ropos
BXOOUT pOBHO no ouHoMmy pasy. [Ipu cocraBieHuH
MaplIpyTa PyKOBOACTBOBAJNHCh CNENYIOLIHM MPHHIHAOM:
HayaJbHBIH NyHKT MaplipyTa BbIGHpaeTcss NPOH3BOJIBHO,
a Ha KaxZOM cJelyiolieM llare cpeay rOpOLOB, yepe3
KOTOpble MapLIpyT elle He NPOXoAaHuJ, BhIGHpaeTcs TOT,
foesgKa B KOTOpPHIH H3 Mpelblayliero ropoja HMeeT
HaHMeHbLIYI0 CTOMMOCTb (€CJM TaKHX TOpOJOB He-
CKOJIbKO, TO BbIGHMpaeTcst JI060H M3 HHMX); M TaK JO TeX
nop, noka He 6yayt npoiijenn Bce ropoaa. Ilpu cocras-
JIEHHH BTOPOrO MaplIpyTa HauanbHbIl TOPOA TOXE BHI-
6upaercsi TNPOH3BOJIBHO, @ Ha KAaXJAOM ClelyiolieM
lare cpeid rOpOAOB, Yepe3 KOTOpble MaplLIPYT elle He
NpOXOANJ, BLIOHpaeTcs TOT, Noe3[Ka B KOTOPDHH H3 mpe-

3 H. B, Bacuubes, A, A. Eropos 65



ZhayHiero ropoga umeer HauGoJbllylo cToMMOCTb. Jo-
KaxuTe, 4uro oOllasi CTOHMOCTb Ipoe3sa IO NepBOMY
Mapuipyty He GoJblie OOMieH CTOMMOCTH INpoesZa no
BTOPOMY MapLIpYTy.

241. B Kaxj0il BepliMHEe BHIYKJIOTO MHOTOrpaHHHKa
M cxonmrces 3 pe6pa. HispecTHO, 4TO Kaxkaasi ero rpaHb
SIBJIIETCS. MHOTOYTOJIBHHKOM, BOKPYF KOTODOTO MOXHO
ONHCAaTh OKPYXKHOCTb. JIOKakwre, YTO BOKpDYr 3TOro
MHOTOrPaHHHKA MOJHO onHcaTh cpepy.

242*%, Hanucan MuorouseH X104 «x9 4 =x8 4 ..,
... +%x2+ «x+ 1. IBoe urpator B Takyw Hrpy. Cha-
yajia nepBblii 3aMeHsieT JI0GYI0 M3 3Be3J04YEK HEKOTO-
PbiM YHCJIOM, 3aTe€M BTOPOH 3aMeHsIeT YHCJIOM JOGYI0
M3 OCTaBLIMXCA 3Be30YeK, 3aTeM CHOBA MNepBLId 3aMe-
HS€T ONHY H3 3Be3JI0YEK YHCJIIOM M T. A. (Bcero 9 Xo-
o). Ecniy y nosnyyeHHOro MHorodjieHa He Oyner ne-
CTBHTEJIbHbLIX KOpHel, TO BHIHIpbiBaeT INepBHI HrpoK,
a ecan Oyzner XoTsi 6bl OAMH KOpPeHb — BHIMTphIBA€T BTO-
poii. Moxer Jnu BTOpoil HrpoK BHIMIpaTh INpH J106OH
Hrpe nepBoro?

243. 3a KpyranM croJioM cuast 7 rHomoB. [lepen
KaXIblM CTOMT KpPYy»XKa. B HeKoTopble M3 STHX KpyXeK
najguro MoJioko. OoHH H3 THOMOB pasJiUBaer Bce CBOE
MOJIOKO B KPYXKH OCTaJIbHbIX NOPOBHY. 3aTeM €ro co-
ce CnpaBa ReJaeT TO e caMmoe. 3aTeM TO Xe camoe
Jenaer cJeAyolHH cocel cnpaBa W Tak jaJee. [locae
TOro, KaK mnOCJHeNHHH, cenibMOfl THOM pasJjui BCeM
OCTAJIbHBIM CBO€ MOJIOKO, B KaXXIOH KpyXKe 0Ka3asuocCh
CTOJIKO € MOJIOKa, CKOJIbKO Obuio B Heil BHauaJse. Bo
BCEX KpYyXKax BMecte MoJioka 3 sutpa. CKOJBKO MO-
JIOKa GbUI0 NEPBOHAYAJIBHO B KaXIO0# KpyKKe?

244. BbyneM HasbBaTh 2n-3HaYHOE UHCJIO OCOGHIM,
€CJIH OHO CaMO SIBJSIETCS TOYHHIM KBajApaToM, M YHCJA,
06pa3oBaHHble €ro NEepPBLIMH LH}paMH M €ro nocijen-
HUMH n uudpaMHi, TaKxe SIBJIAIOTCS TOYHHIMH KBaapa-
TaMH (NpH 3TOM BTOpOe n-3HAYHOE YHCJIO MOXET Hau-
HaTtbcAd ¢ HUPpH 0, HO He NOJKHO OHITb PABHO HYJIIO,
a neppoe He MOXET HaUHHATbCA C HYJIs).

a) Ha#inure Bce aBy3HauHble M 4YeTHIpEX3HauHkble
ocobhie YHCIIa.

6) BoaMoXHBl J¥W luecTH3HayHble OCOOGHE YHciaa?
(Iokaxure, yT0 WX HET WJIM NpHBEAMTE NPHMEp TaKOro
yHcaa.)

B)* JlokaxHuTe, UTO CyllecTByeT XOTsl GH omHO 20-
3HayHoe 0co60e YHCIO.
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r)* Ilokaxure, uro cyulectByer He Gosiee 10 oco-
6b1x 100-3HaYHBIX YHCEJ.

n)* Jlokaxute, 4TO cyllecTByeT XoTsi 6bl ofHO 30«
3HayHoe oco6oe YHCIIO.

245%, JlaHo MHOMECTBO TOJIOKHTEJbHBIX  YHCEN
{ai, as, ..., a.}. Jlis Kaxaoro ero NOAMHOXECTBA Bhl«
nHUleM CYMMY BXOASILIHX B Hero uwmcesa (paccMarpw-
BalOTCA CyMMbl H3 OAHOrO, IBYX, ..., 1 CJAraeMbx).
Jlokaxkute, YyTo Bce BHINHCAaHHbBIE YHCIa MOXKHO TakK
pa3buTh Ha n rpynn, yToGbl B KaXKJIOH rpynne OTHOLIe-
HUe HauGOJbLIEro YHCJIA K HaHMeHbllleMy He MpPEBOCX0+
auso 2.

246. HMmeercst ThiC YA  OHJAETOB € HOMEpPaMH
000, 001, ..., 999 u cro smukoB ¢ HoMmepamu 00,01, ...
..., 99. Buser paspewaercs onyckaTb B SILIHK, €CJH
HOMEp sfilMKa MOXHO MNOJYYHTb H3 HOMepa 3TOro Ou-
JieTa BhiYepKHBaHHeM ofHO# w3 uuop. Iokaxwure, 4ro:

a) MOXHO pasJIOXHTb Bce GujeTh B 50 SIIHKOB;

6) Hesb3si pa3yOKHTb Bce OuneThl MeHee yeM B 40
SALHKOE;

B)* Hesib3Al pa3yIoNKHTh Bce OHJeTH MeHee yeM B 50
SILL{UKOB;

r)* Ilycts OujleTH MMEIT YeThIpEX3HAYHHE HOMepa
(ot 0000 mo 0001) u Ouser paspellaercss ONycKaTb B
AUHK, HOMEP KOTOPOrO0 MOXHO HOJIYYUTb M3 HoMepa G-
JeTa BBYEPKHBaHHEM KaKHX-in6o aByx uudp. Iloka-
XKHTE, YTO BCe YEThIpeX3HauHble OMJIETHI MOXHO pasJo-
Hurb B 34 slIMKA.

n)* Kakoit MUHHMAaJBHEIT Ha6op SILIMKOB NMOTpebyer-
CHt AnA k-3HauHbIX GujieroB (kK =4,56, ...)?

247. Ilan KBanpaTHBbli JIHCT KJeTyarod Oymaru
100 X 100 kuetok. IlpoBeneHO HeCcKOJNIBKO HecaMmormepe-
CEeKamoWMUXCs JIOMAHbX, HAYLIHX MO CTOPOHaM KJeToK
H He HMeIHX OOMHX ToueK. IDTH JIOMaHBeE HIyT
CTpPOr0 BHYTPHM KBajJpaTa, a KOHLAMH BRXOAAT Ha ero
rpanuuy. Jlokaxwure, yro KpoMe BEpLIHH KBajparta Haii-
IeTca y3esq (BHYTPH WJAM Ha rpaHMue), He NpHHajJe-
Hamui HY OJHOH JIOMaHOi1.

248*%, JlaHW HaTypaJbHHIE YHCAA X, X3, ..., Xn H
Yi, Y2 eeer Ym. CyMMBL X1 4 X2+ ... 4%, H Y+
+y2+ ... +ym paBHBH Mexay coG0H u MeHbuie mn.
Jokaxure, uyto B paBeHCTBE X+ X2} ... +xp==
=+ Y2+ ... +Ym MOXKHO BHIYEDKHYTb YacTh CJa-
raeMhx Tak, yto6bl CHOBA MNOJYYHJIOCb BEDHOE paBeH-
CTBO.
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249. Ha nnockoctu paHo 1000 KanpatoB c¢o cropo-
HaMH, napajJieJbHbIMH ocsM KoopauHar. Ilycte M —
MHOX€CTBO LEHTPOB 3THX KBajparToB. JlOKaxXuTe, YTO
MOXHO OTMETHTh 4acTb KBAaApATOB TaK, 4To6bl Kaxnas
TOUKa MHOXecTBa M mnonaJjia He MeHee YyeM B OJHH H He
6osiee YeM B YeThlpe OTMEUEHHBIX KBaJpaTa.

250. Ha crojie crosiT yalleyHble Bechl ¥ 1 THPb pas-
JnuHbiXx Macc. I'upu no ouepeny craBsiTcs Ha YallKH Be-
cOB (Ha KaxXIoM wmiare co crojia Gepercs Jiobasi rups
¥ [00aBJIsSETCS Ha TY WM APYIYIO YallKy BECOB).

a) JlokaxuTe, YTO THPH MOXHO CTaBHTb B TaKOM IO-
psilKe, yToObl CHayajla nepeBecusa JieBas YalllKa, 3aTeEM
npasasi, IOTOM CHOBa JieBasi, CHOBa IpaBasi M TaK paliee.

DToil NOCJIEeNOEBATENBHOCTH pPE3YJIbTAaTOB B3BeLIUBa-
HUl conoctaBum cyoBo M3 6ykB L u R: LRLRLR ...
3necp GykBa L o603HauaeT, YTo MepeBecusa JeBas
vaulka, a O6ykea R o3Hauaer, 4YTO MepeBecHJia IpaBasi
yalka.

6)* Ilokaxwure, uTo AJsi Jio6Oro cjioBa AJIHHL n H3
6ykB L ¥ R MOXHO B TaKOM NOpsilKe CTaBHUTb T'MpPH Ha
YaIIKHY BecoB, YTOOB! 3TO CJIOBO COOTBETCTBOBAJIO MOCJe-
JOBaTeNbHOCTH Pe3yJIbTATOB B3BeLIMBaHUH.

251%. Mb GyneM paccMaTpuBaTh MHOTOYJIEHHBl OT
OZHOTO NEPEMEHHOTO X CO CTAapLUMM KoaddumuertoMm 1.
Bynem roeopurh, YTO [Ba TaKHX MHoroujeHa P u
KOMMYTHPYIOT, eciii MHorowreHsl P(Q(x)) u Q(P(x))
TOXECTBEHHO paBHHI (T. €. NOCJe PacCKpPHITHA CKOGOK
H IpHBeleHHs K CTaHLAPTHOMY BHAY Bce Koa(p¢u-
IHEHTHl 3THX MHOTOYIEHOB COBMNAjaloT).

a) Ias Kaxuoro yncjia o Halaute BCE MHOTOUJIEHH
Q creneHu He BhHIlE TpeX, KOMMYTHpPYIOLUIHE C MHOro-
yneHoM P (x)=x*> — a.

6) Tlyctp P— MHOrOuJeH cTeneHH 2, k— HaTypaJib-
Hoe yucno. Jlokaxure, 4ro cyulectByer He GoJiee Of-
HOro MHOTOYJIeHa CTeneHH Rk, KOMMYyTHpylollero c P.

B) Hailinure mMHorouJsieHn! creneseil 4 u 8, KOMMyTH-
pymouine ¢ NaHHbBIM MHOTrouJieHoM P creneHd 2.

r) MHorounesnl R ¥ Q KOMMYTHPYKT C OIAHHM H
TeM e MHorouneHoM P cremenu 2. Jlokaxwure, YTO OHH
KOMMYTUPYIOT MeXAy co6Oi.

1) Jlokaxure, 4TO cyllecTByeT GeCKOHeYHas nocJe~
JAOBAaTEJIbHOCTD MHOTOWJIEHOB Pa, P3, Py ..., Py, ...,
rae P,— MHOrouneH creneHu k, B KOTOpo#l JioGhe nBa
MHOroYJjieHa KOMMYTHPYIOT H MHorouwseH P, HMMeer BHI
Py(x)= x2—2.
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12-51 Bcecow3anass onuMnuazna,
1978 r. (TaukeHT)

Kanacc 1-# geHn 2-f nenn
8 252 253 254 255a, 6 260 261 262 263
9 252 253 256 257 260 261 264 265
10 258 259 2558, r, g 287 260 266 267 268

2§_2. OGosnauum Yepes a, wejoe uMcio, GiHxaiiee
k 4/n. Haiigure CyMMy

1 1
ottt

253. Buytpn uerbipexyrojibhika ABCD ormeuyeHa
Touka M takas, uto ABMD — napasnenorpamm. Jloka«
x)ure, uyro ectu ZCBM= /ZCDM, 10 ZLACD =
= ZBCM.

254. JlokaxHuTe, YTO HH HPH KaKOM HaTypaJbHOM
m qucio 1978™ — 1 ne nenurcs Ha 1000™ — 1.

255. Ha nsockoctw (WM B NpPOCTPAHCTBE) 3aaHO
KoHeqyHoe MHoxectBo Ko, K Hemy po6aBnsiorcss Bce
TOYKH, KOTOpble MOXHO NOJIyYUTb CHMMETPHYHBIM OT-
paxKeHueM OJHON TOUYKH 3TOTO MHOXKECTBA OTHOCHTEJILHO
apyroii. IlosyuenHoe MHOMXecTBO o6o3nauaercsi K. AHa-
JIOTHYHO U3 MHOXecTBa K, nosyuyaercs Ki, u3 K;—Ks
H T. [

a) Ilycts mHOxecTBO Ky COCTOMT M3 JABYX Touek A
u B Ha paccrosinuu 1. TIpy KakoM HauMeHblIeM n B
MHOxecTBe K, HaiifieTcs TOuKa, HaXOAsllasicsi Ha pac-
crosinun 1000 ot Touku A?

6) Ilycte Ko COCTOMT M3 TpeX BepLIUH NpPaBHJIBHOTO
TpeyroJbHuKa nuomanu 1. Hajinure niowanp HaumeHs-
HIer0 BHINYKJIOTO MHOTOYFOJIbHHKA, COJlepKallero MHO-
xectBo K, (n=1,2, ...).

B cnenyromux nyHkrax Ko— MHOXECTBO M3 YeThl-
pex TOueK, SBJSIOMHMXCH BepPUIHHAMH NPaBHJbLHOTO Ter-
pasppa eiHHHYHOrO oObeMa.

B) PaccmMoTpuM HauMeHbIIM#H BbINYKJBIH MHOrOrpas-
HHK, cojepXalluil Bce ToukM MHoxectBa K;. CkoJibke
H KaKMX rpaHefl y 3TOro MHOTrOTpaHHHKa?

r) YUemy paBeH o6beM S3TOrO MHOTOrpaHHHKa?

n)* Haiigure 06beM HaUMEHBIUETO BLIMYKJIOr0 MHO-
rorpaiHuKa, coAepxamlero MHoxectBa K. (npu n==
=23 ...).

256. laubl nBe KyukKu cnudeK. B Hauajse B ofHOR
Kyuke (m CcOH4Yex, B Apyroii —n cnuyex, m > n, JBoe
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HIPOKOB TI0 oyepeny GepyT H3 KyuKH CNUYKH. 3a onuH
X0i Hrpok OGeper W3 ofHOH KydKu Ji06oe (OTJIHuHOE
OT HyJIsI) YHCJO CIHYeK, KPaTHOe YHCIy CIHYEK B npy-
rofi Kyyke. BoiurpbiBaeT WrpokK, B3fIBIUIMH NOCJIELHION
CIHYKY B OLHOW M3 Ky4YeK.

a) Jlokaxure, 4TO €CJM m > 2n, TO MrpoK, JeJalo-
il nMepBHH XOZ, MOXeT obecneynTh ceGe BHIUTPHILIL

6) Ilpu Kakux o BepHO clefyiollee YyTBepiKIeHHe:
€cM m > an, TO UIpoK, AeJalolluil nepBblil X04, MOXeT
obecneynTb ce6e BLIUTpHILI?

257*%. JlokaxxuTe, YTO CYIIECTBYeT TakKasi GeCKOHey-
Hasl OrpaHvyeHHasi NOCJeI0BATeNbHOCTD Xg, YTO JJIS JIO-
OblX pasyMYHHX m ¥ Kk BbINOJHEHO HEPaBEHCTBO

1
Vom — 28 | 2 75y -

258. Ilyctp f(x)= x> — x + 1. Jlokaxmure, yro AJs
J6oro HarypasnbHOro ymcia m > 1 wncaa m, [(m),
f(f(m)), ... nonapHo B3aHMHO NMPOCTHL

259. Jlokaxkure, 4YTO CYyLIECTBYeT TakKoe 4YHcIO A,
uyto B rpaduk QyHKuMH y=A sinx MOXHO BNHcaTb He
MeHee 1978 mnonapHo HepaBHbIX KBagpatoB. (Ksampar
Ha3blBaeTcsi BIHCAHHHM, €CJHM Bce €ro BepLIMHBbI INpH-
Hazajexart rpaduky.)

260. Tpu aBroMaTa neyaTalOT HAa KapToukKax Haphl
HaTypaJibHHIX yHceJ. ABTOMaThl paGoTaloT CJEAYIOLHM
o6pa3zoM. IlepBriii aBTOMaT, NPOYHTAB KapTouKy (a;b),
BbllaeT HOBYI Kaptouky (a - 1;b -+ 1); Bropoii, npo-
yntaB KapTouky (a;b), Buaaer kaptouky (a/2; b/2)
(oH pabGoTaer TOJBLKO TOrna, KOrda a W b ueTHHE);
TPeTHHl aBTOMAaT No ABYM KaprtoukaM (a;b) u (b; c))
BhHJaeT Kaptouky (a;c). Kpome Ttoro, aBTOMaThi Bbl-
Jlal0T 06paTHO BCe MPOYHTAHHBIE KAPTOUKH.

IlycTe nepBoHayaJbHO WIMEETCsl OfHAa KapTouka c na-
poit umucen (5;19). MoxHO JH, WCROJB3Yysi aBTOMATH
B Jo60M mopsiake, NOJAYYHTb Kaptouky: a) (1;50)?
6) (1;100)?

B) IlycTh mnepBOHauaJbHO HMeeTCs OJHA KapTOYKa
(a;0), a< b, a Mb XOTHM NoJyunTh KapTouky (l;n).
Ilpu Kakux n 3TO MOXHO cHelaTh?

261. B okpyHOCTh pajHyca R BNHCaH n-yroJibHHK
njaomianu S. Ha xaxzaoft cTopoHe n-yrojibHHKa oTMe-
uyeHo no Touke. Jlokaxure, YT0 NEPHUMETP N-YroJbHUKA
C BepIUMHAMH B OTMeYeHHBIX TOYKaX He MmeHbule 2S/R.
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262. OuiuKa CTOHT B yIJIy IIAXMaTHOH JOCKW pas-
MepoM n X n KieToK. Kaxihit H3 [BYX HrpalomHX No
ouepeiM INepeLBHTaeT ee Ha cOCejHee Noje (HMeloliee
o0llyl0 CTOPOHY C TeM, HAa KOTOPOM CTOHT (HILIKa).
Bropo#i pa3 xoauTb Ha mojsie, rae ¢uUIKa yxe noGu-
Baja, Hesb3sl. IlpowWrpoiBaer ToT, KOMy HeKyna XOAMTb.

a) JlokaxuTe, YTO €C/IH n YeTHO, TO HAYMHAIOHIHA
HIPY MOXKeT AOOHTbCS BLINIPLILIA, a €CJH 1 HeYeTHo, TO
BHIUIPLIBAET BTOPO#L.

6) Kto BhiWrpbiBaer, eciu mnepBOHayYajbHO (HILKA
CTOHT HEe Ha YIJIOBOM NOJie, a Ha CoCellHeM C HHUM?

263. Ha nnockocTH 3aaHO HECKOJIbKO HemepeceKalo«
[IHXCA OTPe3KOB, HHKaKHe [Ba M3 KOTOPHX He JIeXAaT Ha
oAHo! nmpsiMoil. MH XOTHM NpOBECTH ellle HeCKOJNBKO OT+
Pe3KOB, COEAHHSIOIIHX KOHUH [3aHHHX OTpe3KOB TakK,
yTOOH BCe OTpe3KH BMecTe O6pa3oBajii OAHY HeCaMo-
nepecexaollyrocs Jomanyio. Becerga am 310 MoxkHO clie-
aars?

264. Yucna x;, xo ..., X» NPHHAAJEKAT OTPE3KY
lla; b], rae 0 << a << b. JloKaxuTe HEpPaBEHCTBO

(xe+ x4 ... +x,,)(-;ll—+;l;.+.” +}17)<(a:;bb)’n2'

265*. Jlano npocroe uucio p > 3. Paccmorpum Ha
KOOp/JHHAaTHON NJIOCKOCTH MHOXecTBO M, cocrosiee H3
TaKHX TOYEeK C LeJHMH KOOpAHHATaMH (X,y), uto 0 <<
<x < p, 0<<y < p. Iokaxure, YTO MOXKHO OTMETHTb
P pas’HYHBIX TOYEK MHOXKeCTBAa M TaK, 4TOGH HHKaKue
yeThipe H3 HUX He JIeXaJIH B BepLIHHAX MapaJjiiesiorpam-
Ma U HHKaKHe TPH H3 HHX He JieXaJlu HAa OJHOM NpAMOH.

266*. okaxure, uTo AJs JioGoro TeTpasjpa cyile-
CTBYIOT TaKHe [Be IJIOCKOCTH, YTO OTHOUIEHHWe IJIOoa-
f:/ei NpOeKUHii TeTpa’sfpa Ha 3TH IJOCKOCTH He MeHblle

2

é67. Paccmotpum n uucen ay, @s, ..., @n IloJ0XHUM
a+a -+ ... +a
by =——2 - E (g k=1, 2, ..., n),

C=(al—bl)2+(a2—b2)2+ e +(an._bn)2-
D=(a —b,P+(@a—b)P+ ... +(a,—0b,)

Tlokaxure HepaBeHcTBa C << D << 2C.
268*. PaccmoTtpum nocJie[0BaTeNbHOCTD qHced

xa=(14+42 4+4/3)". Kaxpoe wus HuX npusogutcs
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K BHAY

%=, + 1,42 + 5,43 41,4/,

TO€ @n, In, Sa, In— LeJble ynucaa. Haiinute npepenn

lim L2, lim 32, lim 22,
n>co In n>oco 4n na>o In

13- Bcecow3Has oNuMNHARa,
1979 r. (T6unucu)

Knace 1-fi nenp 2-# nenp
8 269 270 271 274 275 276 277
9 269 272 271 278 279 280 281
10 273 272 271 276 275 282 283

269. Kakoe HauMeHblllee 3HAYeHHe MOXKeT HMeTb OT-
HOLIeHHe NJollafeil AByX paBHOOeApEHHHX NPAMOYTroJb-
HLIX TPEyroJIbHWKOB, TPH BEPLUHHLI OJHOTO H3 KOTOPLIX
JIeXKAT Ha TPEX pa3HBIX CTOPOHAX APYroro?

270. Kenrypy npurraer no yray x =0, y =0 xoop-
IuMHaTHOH miockoctH Oxy chepylomum o6pasoM: H3
TOYKH (X; Y) KEHTYpPy MOXKeT NPBIrHyTb B TOYKY (x— 5;
y+7) uwmn B Touky (x-+ 1;y— 1), npuyeM npwHrath
B TOYKH, V KOTOpPHIX OfHa U3 KOOpAHHAT OTpHLATeNbHA,
He pa3pewaerca. M3 Kakux HayaabHbIX TOYeK (X; YY)
KeHrypy He MOXeT NONacTbh B TOYKY, HAXOASAILYIOCS HA
paccrosnur Gosbwe 1000 or Hayana xoopauHar? Ha-
PHCyiiTe MHOXECTBO BceX TaKHX ToueK (x; Y) W Halnute
€ro nJouias.

271. B napsiaMeHTe Y Kax[oro ero yjeHa He Oonee
Tpex BparoB. Jlokaxkure, 4TO NapJaMeHT MOXHO Das-
OHTb HAa ABe ManaThl Tak, YTO y KaxAOTro NapiaMmenTa-
pusi B ofHOil ¢ HHUM najare 6yzer He Oonee OOHOTO
Bpara. (Cunraercs, yro ecqiu B—ppar A, o A—
Bpar B.)

272. B TeTpaiu HanHcaHO HeCKOJIbKO uwces. Paspe-
Iaercsi NPHINHCATh K YyXXe HanmHCAHHBIM YucaaMm Jioboe
YHCJIo, paBHOE cpeaHeMY apugpMeTnyecKoMy IBYX HJIH
HECKOJNIbKHX H3 HUX, €CJIH TOJIbKO OHO OTJHYHO OT BCeX
yxe HanucaHHbX. Jlokaxkure, 4to, HaYWHAsA C OBYX YH-
ceq 0 ¥ 1, C NOMOLILIO TAKMX TPHNHCOK MOXHO MOJY-
YUTh:

a) yucyo 1/5;

6)* soboe paunHOHaJbHOE YHCIO Mexay O u 1.
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273. Y6uBalomas nocJaeioBaTeNbHOCTh X, IOJIOKH-
TeJIbHLIX YHCEJ TaKOBa, YTO NpH JIOGOM HATYpPAJbHOM n
x,,a

PR S R P

n

JloxaxuTe, 4To npH J060M HATYPAALHOM n
X X X,
Attt +<S

274. Ha nnockocTH [aHO HecKOJbKO Touek. JlJs1 He-

—_

KoTopuiX map A, B 3THX Touek B3sATH BeKTopul AB, npu-
YeM TaK, YTO B KajkAO#l TOUKe HAYWHAETCH CTOJIBKO Ke
BEKTOPOB, CKOJBKO B Hel 3akKaHuuBaercsl. JloKaxure,
YTO CyMMA BceX BEIOpPAHHEIX BEKTOpPOB pagHa 0.

275. Kakoe HauMeHbllee 4HCNO ¢HIIEK HYXKHO TO-
CTaBHTb HA MOJSA INAXMATHOH NOCKU pasMepoM

a) 8 X 8 knerok,

6) n X n Kl1eTok
IJist TOro, 4YToOHl Ha KaxjoH NpsAMoO#, mpoxonsiulie# de-
Pe3 LUEHTP NPOU3BOJILHOIO MOJIS W NapaJijiesibHOH Kakoii-
JH60 CTOpOHEe HWJH AMATOHAJH AOCKH, CTOsJA XOTS Ohl
onHa ¢uwka? (DuULIKH CTABATCA B LEHTPH NOJEiL.)

276. Hafitu x u y u3 CHCTEMH ypaBHeHHi

iy NPy oy,
Vi—ety? " AT=A1
(@ u b — nannble 4ncna).

277. MMeetrcst HECKOJbKO KBAApaToOB, CyMMa IJIOIA-
Jeil KOTOphIX paBHa 4. JloKaxuTe, 4yTO TAKHMH KBanpa-
TAMH BCErja MOXHO NOKpHITb KBajpaT mnJjolianu .

278. Jloxaxute, YTO AJA JIOOHX 4HCEN Xy, X2, ...
.»s Xn, NpUHAAJEXkAMmMKX oTpe3Ky [0; 1], BunosHsercs
HepaBeHCTBO

(e, F 2+ ... +xn+1)2>4(xf+x§+ e +22).

279. HatypanbHble yHcia p U g B3aHMHO NPOCTLL
Otpesok [0; 1] pa3but Ha p -} g OAHHAKOBLIX OTPE3KOB.
JloKaxuTe, YTO B KaXIOM H3 3THX OTPE3KOB, KpoMe
IBYX KpaHHHX, JIEXHT DOBHO OAHO H3 p -} g—2 yuced

1 2 p—1 1 2 g—1

po p,-.-, p 1) qv q' ceay q .
280. Yepes Touky O B mpocTpaHcTBe nposeneHo 1979
npambix Iy, I, ..., ligze, HUKAKHE [OBE H3 KOTOPHIX He

B3aMMHO mNepnengukyaspHe. Ha npsamoit [, B3sta
73



npou3sofbHas Touka A, ornanunas or 0. Ilokaxkure, uto
MOXHO BHOGpaTh TOYkH A; Ha [, i=2, 3, ..., 1979,
TakuM o6pasoM, 4TOOH ciaenyiomue 1979 nap npsMex
6bH B3aHMHO NEpPNeHAHKYJ/APHbIMH:

Ady Ll Ay Ll ooy Ap Ay Ly e
ey A1977A1979 -L 11978! A1978Al -L 11979’ A1979A2 -,L ll'

281*%, KoHeuHass 1NoOCJEf0BATENbHOCTD @y, @2, «++y Qn
H3 yucea 0 B 1 OOJIKHA YyAOBJETBOPATb CJEAYIOIEMY
ycJoBHIO: AJis Jo6oro uesoro £ ot 0 jo n—1 cymma

Qa4 + A p o + cee + Q,_ 0,

ABJISIETCS] HEYETHHIM HCJIOM.

a) IlpugymaiiTe Takyw mNOCIeNOBATEJbHOCTb HNA
n =25,

6) Hokaxute, yTO TaKasd MNOCJeLOBATEJbHOCTb Cy-
LIeCTBYET AJ1s1 Hekotoporo n > 1000.

282. Bunykinii uernpexyronsuuk ABCD paspesan
CBOHMH JHATOHAJISIMH HA 4YeTHpe TpeyroJbHHKA. JloKa-
HTe, YTO ecJH PaJHyChl BCEeX YeTHpeX OKpYKHocTeill,
BIIHCAHHKIX B 3TH TpPEYroJbHHKH, PaBHH Mexay coboii,
TO yeThipexyroqbHHK ABCD — poM6.

283*. Ha npsMoli no nopsiiKy pacnoJsioXeHbh TOYKH
A, A, ..., A, TaK, UTO RJIHHH OTPE3KOB A;A,, AzAs, ...
ey An1A, une npeBocxomsat 1. Tpebyercs oOTMeTHTB
k—1 us Touek Az, ..., An—; KpacHHM LBETOM T2K,
yro6H AJHHH JIIOOWX ABYX H3 R uyacTedl, Ha KOTOpHE
orpe3ok AA, pa3buBaerc KpPacHHIMH TOYKaMH, OTJIHYa-
JIUCh He 6oJiee yeM Ha 1. JlokaiKHTe, UTO 9TO BCEraa Mox-
HO clleJaTh:

a) pia k=3;

6) nas Kaxporo HaTypaJybhoro k<<n—1.

14-1 Bcecow3nana osquMIOHuAafNa,
1980 r. (CaparoB)

Kunace 1-# pene 2-fi nens
8 284 285 286 287 293 294 295 296
9 288 289 286 290 295 297 298 299
10 291 289 292 290 300 301 302 303

284. JIpy3naunnle yuciaa ot 19 no 80 BHIHCAHH nox-
psan. Henutesa Jd  nojdyyawileecs uucio 192021 , ..
... 7980 na 1980?
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285. BeprukanpHass cropona AB xBappata ABCD
paszesieHa Ha n OTPe3KOB TaK, YTO CyMMa IJIHH OTpe3-
KOB C YeTHHIMH HOMEepaMu paBHa CyMMe IJIHH OTpe3KOB
C HeYeTHHMH HoMepamu. Uepe3 TOYKH [eJIeHHs npoBe-
JEeHH OTpe3KH, napajuenpHuie cropoHe AD, a 3atem
Kaxpnasi M3 NOJIYYHBUIMXCA n MOJOCOK auaroHasabio BD
pas3buTa Ha [BE YaCTH — JIEBYI0 H MpaBylo.

JlokaxuTe, 4To CcymMMa mJjomajeii JeBbX vacreit
C HeYeTHHMH HOMepaMH paBHa cyMMe mJomajed mnpa-
BHIX uYacTell € UYeTHHIMH HOMepaMu
(Ha puc. 13 sTH uacTH 3aWTPUXO- T
BaHb!).

286. I'pys, ynakoBaHHHIiI B KOHTei- ,
Hephl, HYXHO JIOCTaBUTb Ha OpOH« A

ot ucno woureimencn ne. wensie |20
v __

35, obmas Macca rpy3a 18 TOHH.
HiMeeTcs ceMb TpaHCHOpPTHHX KopaG-
Jeit «Ilporpece», Kaxamii W3 KoTO- Puc. 13
PhHIX MOXeT JOCTaBUTh Ha OpPOHTY

3 ToHHH rpy3a. MssectHo, uT0 3TH KOpalJH MOTYT O«
HOBPEMEHHO HOCTaBHThL JIOOHE 35 M3 HMEIOmHXCSA KOH+
TefiHepoB. JlokaxkuTe, YTO OHM CMOryT [AOCTaBHTb HA
OpOHTy cpasy Becb HMelOLLHiiCs TPy3.

287. Touku M u P — cepepuHn cropod BC u CD
BHNYKJOro 4erwipexyronbnuka ABCD. H3Bectro, uTO
AM 4 AP = q. [lokaxuTe, YTO IVNIOIAAb YETHIPeXyroJb-
Huka ABCD wmenbiue a?/2.

288. FiMeer Jsu ypaBHeHue x2+4-y3 =2* penleHus
B NpOCTHIX YHCJIAX X, Y, 2?

289. Ha pmamerpe AC HeKOTOpOil OKDYXHOCTH AaHa
Touka E. ITpoBenuTe uepe3 Hee xopay BD Tak, yTo6n
nomanp YeToipexyronbiuka ABCD 6nia HanGoJbllei.

290. Ha Gepery 6oJsibLioro Kpyrioro osepa pacnoJo-
3KEHO HECKOJIbKO HaceJIeHHBIX NyHKTOB, MeXny HEKOTo-
PHIMH H3 HHX YCTAHOBJIEHO TemJIOXOAHOe COOGHIEHHE.
H3BecTHO, 4TO [Ba NyHKTa CBsI3aHH peHcoM TOrna M
TOJILKO TOTHQ, KOraa JBa CJeAYyloHlHX 3a HHMH IIDOTHB
4yacoBOH CTpeJKH NyHKTa peiicoM He cBs3aHH. JloKa-
XHTe, yTo M3 JiI0Goro NyHKTa B J060fi APYyroH NyHKT
MOKHO A0OGPaThCs TEIVIOXOZOM, IpHYeM He GoJsiee yeM
¢ ABYMA nepecangKaMH.

291. llecTH3nauHoe YHCJIO, 3amMHUCaHHOE IIECTbIO OT-
JIMUYHHIMH OT HyJisi Pa3JHYHBIMH LHQpamH, mesJHTCH Ha
37. JdokaxuTe, YT0 nepecTaHOBKaMH LHQp 5Toro yucaa

(4]




MOXHO MOJYYMTh emie No Kpafine#t mepe 23 pasinuHBIX
IIeCTH3HAYHHX YHCJA, Aeasmuxca Ha 37.
292, Pewmute CHCTEMY ypaBHeHHH:

sinx+ 2sin(x+y+2)=0,
siny+3sin(x+y+2)=0,
sin 2+ 4 sin (x + y -+ 2)=0.

293. Ha njaockoct pano 1980 BekTOpOB, MNpHYEM
CpenH HHX ecTb He KoJuiHHeapHble. M3BecTHO, 4TO CyM-
Ma Jo6bix 1979 BeKTOpOB KOJIHHEapHa € BEKTOpPOM, HE
BKNIOYEHHLIM B cyMMmy. Jlokaxwure, 4To cyMMa BCeX
1980 BekTOpOB paBHa HYJIEBOMY BEKTOpY.

294. O6o3nauuM 4Yepe3 S(n) cymMMmy BceX LH}p Ha-
TYpPaJbHOTO YHCNA n.

a) Cymecrsyer JU HaTypaJbHOE n Takoe, YTo n -+
-+ S(n)=1980?

6) Jlokax<uTe, 4TO XOTA OLl OAHO M3 JIIOOBIX ABYX
MOCJIeIOBATENbHBIX HATypaJbHHIX YHCEJ TNPeACcTaBHMO
B BHIe n -+ S(n) 4JMA HEKOTOPOro TPeTbero HaTypalb-
HOrO 4YHCJIA n.

295. Hexkoropbie kneTku OeCKOHEYHOTO JIHCTA KJIeT-
yatoii ymaru okpameHH B KpacHH LBeT, OCTAJbHHE B
CHHHH, npHYeM TaK, YTO KaXKAHi NpPAMOYTOJIbHHK H3
6 kyierok pasmepoM 2K 3 colepXHT B TOYHOCTH [Be
KpacHble KiaeTKH. CKOJIbKO KpacCHbIX KJETOK MOXeT CO-
Jepxatbh npsMOYroJbHHK H3 99 KJIeToK pa3mepoM
IX11?

296, Kopotbiuku, mpoxusawpoumue B LlBeToyHoM ro-
poae, BAPYr craju Gosieth rpunnoM. B onuH aeHb He-
CKOJIbKO KODOTHIEK NPOCTYAHJIHCh H 3a00JeJIH, H XOTsA
NMOTOM yX€ HHKTO He NpOCTyXaJicdA, 3[0pOBbie KOpo-
THLIKY 3a0oJeBaJjid, HaBellass CBOHX GOJBbHHX J[py3efl.
H3pectHo, uTO KaxaHil KOpOTHINKA G6OJeeT TI'pHNNOM
POBHO [leHb, NMpPHUEM I@OCJE 3TOTO y Hero mno KpaitHe
Mepe eme OAHWH JeHb e€CTb HMMYHUTET —T. €. OH 3/0-
poB u 3a6osieTh ONsATH B 3TOT AeHb He MoxeT. HecmoTpsn
HAa 3NHAEMHIO, KaXIHH 310pPOBHI KOPOTHIIKA exe-
JHEBHO HaBeHlaeT BCeX CBOMX GOJbHHX npy3ei. Korxa
Hayanach SNHIEMHs, KOPOTHIUKH 3a0BVIM O NPHBHBKAX
H He JeJlaiT WuX.

Jlokaxure, 4TO:

a) ecld N0 TNEpBOrO [Hs INHAEMHH KaKHe-HHOyIb
KOPOTHIKH CA€JIaJIH NPUBHBKY H HMEJH B NepBHii JeHb
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HMMYHHTET, TO SMHAEMHA MOXKET NPOAOMAKATLCA CKOJb
YTOLHO [OJITO;

6) eciu xe B nepBblll [ieHb UMMYHHTET2 HH Yy KOro
He GBUIO, TO SMHAEMHs] PAHO WJIH MO3AHO KOHYMTCH.

297. O6o3nauuM uepe3 P(n) npousBeleHHe BcexX
UHGp HATYpanbHOTO UHCAA n. MoxeT JH NOCJAeROBa-
TeJIBHOCTh (np), 3alaHHas peKyppeHTHOH (opmyJon
Nkyy = Mg + P(ny) W cBouM mnepBHM uJieHoM Ny € N,
0Ka3aTbCsl HeOrpaHHYEHHOMH?

298. Jlan mpaBusbHHi Tpeyronbuuk ABC. Hekoro-
past npsiMas, napassenpHas mnpsMoii AC, nepecexkaer
npsmMue AB u BC B Toukax M ©u P COOTBETCTBEHHO.
Touka D —ueutp TpeyronbHuka PMB, touka E — ce-
penuna orpeska AP. Omnpepenute YriH TpPeyroJbHHKA

299, Ilycty nnuubl peGep NpsSIMOYTOJIbHOTO napaJiie-
Jienunena paBHH X, Y H 2 CaHTHMeTpoB (x <y < 2),
a p=4(x+y+2), s=2xy+4yz+x2) u d=
=4/xZ+ 4%+ 22 — COOTBETCTBEHHO €ro NepuMeTp, MIo-
AaAb NOBEPXHOCTH M JJIHHA auaroHaau. Jlokaxkute, uTO

1(1 1

z>-31— -ip+/\/d2—%s).

300. MHOxecTBO A COCTOMT H3 LEJMHX UHCeN, ero
HAHMEeHbLINH 3JeMeHT paBeH 1, a HanbGoJabLIHH 3/eMeHT
pasen 100. Kaxnwuit sneMent A, Kpome 1, paBeH cymMMe
IBYX (BO3MOXHO, PaBHHX) 4HCeJ, NpHHaAtexaiux A.
YKaxuTe cpeiu BceX MHOXKeCTB A, ynOBJIETBOPAIOMHX
STHM YyCJIOBHSIM, MHOXECTBO C MHHHMAJIbHHIM YHCJIOM
9JIEMEHTOB.

301. Hokaxure, yto cymecTByeT GeCKOHEYHO MHOro
yuces B, Ansi KOTOpHIX ypaBHeHHe

[+ + [y = B

HMeeT no KpaiiHell Mepe 1980 pelieHHH B HAaTypaJbHBIX
yucaax x, y ([z] ob6o3nauaer HauGoJibllee LeJOe UHCIO,
He NpeBOCXoAsliee YHUCaa 2).

302. B Terpasgpe ABCD pe6po AC nepneHRHKY-
nsipio BC, a AD nepnernukynsipio BD. Jlokaxure, yto
KOCHHYC yrya Mexany npsMEMH AC u BD wMeHble yeM
CD/AB. ‘
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303. Yucno xe<|[0; 1] 3anucano B Buge GeCKOHey-
Holi necaTuyHoit apo6u. IlepectaBuB ee mepBue 5 uudp
nocJe 3ansaTofl B TPOH3BOJBHOM HOPALKe, NMOJYYHM HO-
BYI0 GeCKOHeYHYW HReCATHUHYI0 Apobb, OTBEYAIOUIYIO
HEKOTopoMy gncJay xj.IlepecTaBHB B NeCATHYHON 3anMCH
gycaa x; Bubph co 2-i no 6-10 nocse 3anATOH, NOJYYHM
LEecATHYHYI0O 3anuch 4YUCAa xz. Booline, necsiTHYHAsA
3a0HCh YHCIA Xpyp NOJYYAETCS NEepecTaHOBKOH HHGD B
3anucH X, ¢ (k4 1)-it no (k- 5)-10 nocne 3anATo.

a) Jlokaxwure, YTo KaK OH HM nepecTaBssaTh HHGPH
Ha KaXaoM uiare, NOJyYalomascsi NOCAen0oBaTeJNbHOCTb
YHCeN X, BCerAa HMeeT HEKOTOPLIH Npene.

O6o3raulM 3TOT npefes yepes y.

6) BriicEHTE, MOXKHO JIH C HOMOLIbIO TAKOro Hpo-
Lecca M3 PALHOHAJBHOIO YHCJAA X HOJYYUTb HppalHo-
HasnbHOE YHCJIO Y.

B) [Ipugymaiite Takywo Apobb x, IJsA KOTOpO# OmH-
CaHHHI{ npolecc Bcerga NPUBOAMUT K HDPAIHOHAJbHEM
YHCJaM Y, KAKOBH OBl HA OBUIM MEepPecTAHOBKH MNATEPOK
uubp Ha KaxaoM luare.

15-1 Bcecolo3dHass oxuUMNOHALnaA,
1981 r. (Anma-Ara)

Kuace 1-ft nenn 2-ft neun
8 304 305 306 307 315 316 317 318
9 308 307 309 310 319 320 321 322
10 311 312 313 314 323 324 325 326

304. Jlse onuHaKoBHE ImaxMaTHHeE m#oCKH (88
KJETOK) HMMEIT OOUIMi LeHTp, NpHYeM OQHA H3 HHX No-
BEPHYTa OTHOCHTEJIbHO JApYroit Ha 45° OKOJIO LeHTpa.
Hafigure cymMapHylo nyomane BCeX NepeceueHHH uep-
HHX KJETOK 3THX ABYX [OCOK, €CJH IJOmapnb OxHOIl
KJeTKU paBHa l.

305. Ha oxpy:xHocTd AaHH Toukd A, B, M u N. U3
ToykH M nposenenn xopan MA, u MB,, nepneHauKy-
JspHue OpsaMeiM NB u NA cooTBeTcTBeHHO. JloKaxure,
gro npsaMue AA, ¥ BB, napajienbHh.

306. bynem roBopuTh, uTo 4Hcs0 o6snanaer cBoii-
cteom P(k), ecnu oHo pasnaraercsi B npoH3BeieHHE k
NOCJIeAOBATEJIbHBIX HATYpaJbHLIX YHCEN, GOJBLIMX 1.

a) Hahigute & Takoe, nJs KOTOPOTO HEKOTOpOE YHC-
a0 N o6najaeT opHOBpeMeHHO CBoficTBamu P(R), u

Pk + 2).
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6) ﬂoxaxm're, uyTo YuceN, O6MafalOMHX OQHOBpe-
MenHo cBoiictBamu P(2) u P(4), He CyILleCTBYeT.

307. B tabauue 4 cTpokn. B nepBoit H3 HHX 3anHe
CaHbl NpPOM3BOJIbHHE HATYypajbHbE YHCJIA, CPEAH KOTO«
pHX MOryT 6HTb W opuHaKoBHe. BTopasi cTpoka 3amoj-
HfAETCsl TaK: (JIEBA HaNpaBo NpPOCMAaTpHBAIOTCA YHCJA
NnepBOM CTPOKH H IO/ YHCJIOM g 33aNHCHBAaeTCH YHCIC k,
C/H @ BCTPETHIIOCH B nepeoil CTpOKe B k-H pas. AHa-
JIOTHYHO 1O BTOPOH CTPOKe 3anMHCHIBAETCA TPEThbs, a IO
Tperbeil — yeTBepTas.

Jlokaxure, 4to BTOpasi M 4eTBepTasi CTPOKH Bcerna
NOJy4alTCsl OAHHAKOBHIMH.

308. 3anano yuciao a. Hainure nHaumeHbliee 3Haye-
HHE MJIOIMAAH NPSMOYTOJBHHKA CO CTOpPOHAMH, Napaji-
JIeJIbHHIMH ocssM KoopavHaT Ox u Oy H comepiKauiero
¢urypy, onpesensieMylo CHCTEMOH HEpaBeHCTB

{yg_xzo
y=x*—2x+a.

309. TlpaBunbHiie Tpeyronbiuku ABC, CDE w EHK
(BepIIHHH YyKa3aHH HNpPOTHB 4YacOBOH CTPeJIKH) C Mo-
napHo o6GWMMH BEPLIHHAMH U E pacnosioReHH Ha nJjo-

CKOCTH TakK, 4YTO AD= DK JloKaxure, YTO TPEYroJb+
HHK BHD TOX€e npaBHJbHHI.

310. B HexoropoM mnocenke 1000 xxuteneii. Exe-
JIHEBHO KAXAbIi M3 HHUX AEJUTCS Y3HAHHBIMH BYEpa HO-
BOCTSIMH €O BCEMH CBOHMH 3HaKOMbIMH. M3BecTHo, 4TO
Jq6as HOBOCTb CTAHOBHMTCS H3BECTHOH BCeM XXHTEJIAM
1I0CeJIKA.

Jloxkaxure, 4T0 MOXHO BHOpaTh 90 xuTesefl TaK,
4YTO €cJIH OLHOBPEMEHHO BCEM HM COOGLIHTH KaKYIO-TO
HOBOCTb, TO 4epe3 10 nHell OHA CTAaHET H3BeCTHOH BceM
XHUTENIAM NOCeNKa.

311. IIpo uHcna a@ H b HM3BECTHO, YTO HepaBEHCTBO

acosx+bcos3x > 1

He umeeT peluienwil. JloKaxure, uto |b|<C 1.

312. Touku K u M— cepenunn cropou AB u CD
BHNYKJOro 4Yernpexyroibunka ABCD, touku L u N
pPacnojioxeHn Ha J[BYX JApPYrHX CTOpPOHax Tak, 4YTO
KLMN — npsimoyroaibHHK. JloKaxuTe, UTO mJjomanb ye-
ToipexyroibHuka ABCD saBoe GoJiblle INIOIMAAH Npsi-
MoyroJibHHKa KLMN.
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313*. Haiinure Bce nocsief0BaTeNLHOCTH HATypalib-
HBIX 4ncen (@,) Takue, UTO BHINOJHEHH CJeAYIOIIHe 1Ba
ycnoBus: -

a) npu Jwo6oMm n angn'\/n;

6) npu JMOOKX PA3JIHUYHEX m U K PasHOCTb Qm— Qg
IeJIMTCSl HA m — H.

314*. MoxHO Ju BCe KJETKH KaKoH-HHOyAb NpsaMo-
yroJibHOH TaGJHIH OKpacHTh B GesHii ¥ 4epHH nBeTa
TaK, 4TOOH OeJIHX H YepHBIX KJETOK OBUJIO NOpOBHY,
a B Kax/[OH CTPOKe W B KaxuoMm croJsbue Ouuio Gojee
3/4 KJeTOK OAHOrO LBETa?

315. Jokaxxwure, yTo ecyin ueTnpexyrosibHukn ACPH,
AMBE, AHBT, BKXM, CKXP cyTtb napaJjejorpamMmsl,
TO H ueThipexyroJbHHK ABTE — napaanenorpamMm (Bep-
IIHHB BCEX YeThIpeXyroJbHUKOB HepeyHceH:E MpOTHB
1acOBOH CTpeJIKH).

316. Pemmnre ypaBHeHHe

x}— P =xy 1 61

B HaTypaJIbHHIX YHCJAX X, Y.

317. B ¢yt6osbHOM TypHHpe 18 KoMaua CHrpaJju
Mexay coboit 8 TypoB — Kaxnas KOMaHAa cHrpana C
BOCEMbIO pa3sHLIMH KOMaHZamH. JloKaxwure, 4TO HaHmyT-
cs TPH KOMaHAB|, He CHrpaBlliHe Mexay co60if MoKa Hu
OZHOro MaTya.

318. Touku C;, A,;, B, B39TH COOTBETCTBEHHO Ha
croporax AB, BC u CA tpeyronbhuka ABC TakK, uro

ACl . CIB=BA| : A|C=CB| . BIA= 1/3.

Tokaxwure, uto nepumerp P Tpeyronphuka ABC H me-
pumerp p TpeyronpHuka A,;B,C; cBs3aHH HepaseH-
CTBaMH

1 3
'-2—P<P<TP.

319. Ilokaxure, YTO eCJIH IOJIOXKHTEJbHHE UYHC/IA
X, Y YyIOOBJETBOPSIOT YypaBHeHHI0O X2 -+ yd=x—y, TO
&4y <1,

320. YueHHKy HYXHO CKONHpPOBAaTh BHINYKJHI MHO-
TOYroJIbHHK, noMemamomuiics B Kpyre papuyca 1. Cha-
Haljla yYeHHK OTJIOXKHJ NEepBYI0 CTOPOHY, H3 ee KOHUa
HpoBeJl BTOPYIO, H3 KOHIA BTOpPOH — TpeTbio H T. L. 3a-
KOHYHB HOCTPOEHHe, OH OGHApYXHWJ, UTO MHOTOYTOJILHHK
He 3amKHyscs, a nepBasl M NOCJEAHsS HAPHCOBAHHME
HM BCPIIKHH ypnaneHH Ha paccTOfHWe d ogHa OT ApY-
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roii. M3BecTHO, 4TO yriH YueHMK OTKJIANKIBAN TOYHO,
4 OTHOCHTEJbHAs NOTpPeilHOCTb NPH  OTKJaALBAHHH
JUIMHBI KaX[IOH CTOPOHBI He mnpeBblillajga 9ucna p. Jlo-
KaxwuTte, 910 d << 4p.

321. B kaxnoit BepiinHe KyGa 3amucaHo 9HcIo. 3a
OOMH 1ar K JBYM 9ucJaM, pa3MelleHHBIM Ha OIHOM
(nr06om) peGpe, npubabasercs no enuHHIe. MoXKHO JH
3a HECKOJIbKO TaKHX IIaroB CHeNaTh BCE BOCEMb THCEJ

Puc. 12

paBHBIMH Mexay coboit, ecsu BHadaJse ObIH HOCTaB-
JieHH YHucJa, KaK Ha pHc. 14,a? Kak na puc. 14,6?
Kak na puc. 14, 6?

322. Haiinure xota OB ONHO HAaTypaJbHOE YHCIO 1
TaKoe, 9T0 Kaxpuoe u3 qucen n, n+ 1, n+2, ..., n+
+ 20 umeer ¢ wunciom 30030 =2-3-5.7-11-13 ob6mui
Jeaurteib, GOJbIIKA enHHHLLBL.

323. HarypasabHbie gucna ot 100 no 999 Hanmucanu
Kaxnoe Ha cBoell KkapTtouke. KapTouku mNoJioXKeHbl HA
CTONl 4HCJIaMHM BHH3, NepeMellaHbl H CJOXKEHB 3aTeM
B OJHY cronKy. DByneMm, OTKphBas HOCIEIOBATEBHO
KapTOYKH M3 3TOH CTONKH, COPTHPOBATh HX, PaCKIann-
Bas Ha KyYKH 9HCJaMH BBEPX B COOTBETCTBHH C MJIaA-
wei uundpoit HanucaHHOro yHcia. B nepBoii Kyuke OKa-
KYTCA BCe YHCJa, OKaHYuBawlnuecs Ha 0, Bo BTOpoOi —
oKaHguBawlHecs Ha | u 1. n. CJOXHM Bce KyYKH B
OJIHY CTONKY, NOJIOXXHMB NOBepX NepBOil KYyYKH BTOpYIO,
3aTeM TPETbIO M B KOHIIE KOHLOB jecsatyio. Ilonydus-
LIYIOCA CTONKY KapTOyeK NepeBepHEM H PaccopTUpyeM
elle pa3, HO Temepb, OTKpHIBasi KapTouku, GyneMm pac-
KJaAhBaTh HX HAa KYYKH B COOTBETCTBHH CO BTOpPO#t
muppo#i. ClOKHM ONATh NOJNYYHBIIHECH KYYKH B OIHY
CTONKY, KaK yKa3aHO pamblle ([0 BO3pacTaHHIO BTOPOil
uudpbl) M paccoprHpyeM KX B mocjenHHil pas, packnia-
AbiBasi M cobupasi KyuKH yXe B COOTBETCTBHH CO CTap-
wHMH (HQppamu. B kakoM nopsjake GYNyT pacnosioxeHsd
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KapTOuKH B CTOMKE, MOJydeHHOH mnocne 3Toil copTi-
POBKIL.

324. B npaMoyrospHuke 3 cM X4 CM PacnoJOXeHo
6 Touek. Jlokaxure, yTo Haiifiercs Napa TOYEK, ylaJieH-
HBIX 07Ha OT jpyroii He Gosee ueM Ha 4/5 cm.

325. a) Hafinure HaMMeHbillee BO3MOXKHOE 3HaYeHHe
MHOTOYJIeHa

P(x, y) =14+ 1% -+ x*y* — 3x%2

6)* JloKakute, 94TO 3TOT MHOIOYJeH HeJb3f Tpej-
CTaBuThb B BHJle CYMML! KBaJIpaTOB MHOIOYJIEHOB OT M-
PEMEHHBIX X, Y.

326. Orpe3xku AD, BE, CF cnyxat GOKOBbIMH peb-+
pamu npasuJbHOM TpeyrosbHoii npuambl. Ha ee ocHoBa-«
Hun ABC wHaiinure Bce TOUKH, paBHOyJaJeHHbie OT
npamuix AE, BF, CD.

16-9 Bcecows3Has osumnuara,
1982 r. (Onecca)
Kaace 1-A Rmenb 2-ft nenn
8 827 328 329a 330 337 338 339 340
9 331 332 333 334 341 342 343 344
10 835 332 8296 336 345 346 347 348

327. Ha okpyxHoctu ¢ ueHtpom O, pannyca ry B3fTHI
Toukh M u K. B ueHtpanssmit yron MO,K Bnucana
OKpyxHOCTb ¢ uenrpom O, paaumyca rp. Hainure nao-
wanb yernipexyronbHuka MO;KO,.

328. B umcaoBHX nocaenoBareabHocTX (@n) (b))
KaXJbil uJieH, HaYHHasl C TPETbEro, paBeH CyMMe ABYX
NpeALIAYLIMX, NpuueM a; =1, ap=2 ¥ b)=2, by= 1L
CKOJIbKO CylecTBYET YuceJ, BCTpeyaiollHXcs Kak B
nepBoil, TaKk H BO BTOPOil TNOCJHENOBATENbHOCTAX?

329, a) Ilycre m u n— HarypaJbHbie uyHcaa. Jloka-
JKHTE, YTO ecsIM JUJI HEKOTODHIX HEOTPHUATENEHBIX lie-
NHIX UHCed By, By ..., kouncno 28 4 2R . 4 9Fa
peautcss Ha 2" — 1, TO n>m.

6) CyiuecTByeT Jii HaTypajbHOe YHCJO, AEJsALLEecs

Ha 111 ... 1 u wuMewomlee cymmy wLudp, MeHbLIYIO
m
yem m?

330. Kaxnoil BepiinHe Ky6a NOCT@BJEHO B COOTBET+
€TEHe HEKOTOPOE HEOTpHuaTeJbHOe NAEHCTBHTEJNbHOE YHC-
Jlo, NpHYeM CyMMa Bcex 3THX yMces paBHa 1. JlBoe wr-
paor B cneaywomyio Hrpy, Ilepenii BHGupaer Jio6yio
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rpaup Ky6a, Bropofi BbiGupaer ApYryio IpaHb H, HaKo-
Hel, nepBbifi BHOMpaeT Tperbio rpaHp Ky6a. Ilpu atom
BHIOMpATh TIpaHM, NapaJjJesbHble YyXe BHIOPaHHLIM,
Hesb3sl. Jlokaxkute, 4TO mepBbiil MIPOK MOXeET Hrparthb
TaK, 4To6bl YHCJO, COOTBeTCTBYMOllee oOlleit BepliHHe
Tpex BbiOpaHHBIX rpaHefl, He mnpesocxonmio 1/6.

331. OnHaxab Tpoe MaJIbYMKOB BCTPETHJHCh B GHO-
auvoreke. Onun 13 HuUx ckasan: «Tenepsp 1 Gyly XOIMTb
B 6M6aHOTEKy Yepe3 neHb». BTopoii 3asBuJ, 4t0 OH OY-
et xoautb B GUOIMOTEKY Yepe3 1iBa IHA, a TPETHil —
uto GyAeT XonHMTh B 6ubamoreky gvepes tpu aHf. Cubl-
LIaBIUKH KX pa3roBop OHOGJHOTEKapb 3aMETHJ, 4TO MO
cpenam B OuGauoTEKe BHIXOAHOM neHb. MaJsbunku oT-
BETHJIM, YTO eCJIH Y KOro-aubyab W3 HHX Jata HpuUxoja
nonajetT Ha BHIXOAHOHA JleHb 6GUOJHOTEKH, TO OH NpHAeT
HA CJeAyIOUiM# AeHb M NaJbHElIUHi OTcYeT NocemeHud
Oyner BecTH yxe ¢ atoro nus. Tak ManbyMKu H MOCTy-
nuan. Oanaxbl B NOHENEJbHHK OHH BHOBb BCE BMECTE
BCTpeTHaucs B 6ubnuotexe. B KaKofi newb Hepeaun mpo-
HCXOAUJ ONHCAHHEIH Bhlllle pa3roBop?

332. B napanaenorpamme ABCD, oTJHYHOM OT poM-
6a, naHO oTHOIIEHHe MJHH auaronadeii: AC:BD =k.
Ilycte ayy AM cummerpuueH aydy AD OTHOCHTENILHO
npsamoit AC, nya BM cummerpuueH ayyy BC oTHocs-
TesqibHO mpsimoii BD, M —o6was Touka Jaydeit AM n
BM. Haiiaure ornowmenune AM:BM.

333*. Ha okpyxHocTH oOTMedeHo 3k ToUeK, pasfe-
JISIOHLUX €e Ha 3k AYyr, U3 KOTOPHIX kK ANyl HMEIOT IJIHHY
1, ete £ ayr — nsuHy 2 M octajibHBE kB Ayr — AJIMHy 3.
Jlokaxure, 4TO CpefiH OTMEYEHHBIX TOUYEK HafiiyTcs NIBe
JHaMeTpaJbHO NIPOTHBONOJIOKHEIE.

334. BHytpn Terpasnpa BuibpaHa Touka M. Jloka-
HKHUTe, YTO XOTA OBl ofHO peGpo TeTpasnpa BHAHO K3
TOYKH M nmoa yrioMm, KOCHHyc KoToporo He GoJblie
yem —1/3.

335. Yucaa a, b, ¢ nexar Ha uHtepBaie (0;n/2) w
YIOBJIETBOPAIOT paBeHCTBaM: cosa=a, sincos b =25,
cos sin ¢ = c. Pacnosoxure 3T 4ucia B NMopsiike BO3-
pacraHus.

336. 3aMkHyTan JomaHasad M uMmeeT HeueTHOE YHCIO
BepIUUH — nocjefoBatenbHo Ay, Ag, ..., Agnyy. O6o3Ha-
yuM yepe3 S(M) HOBYIO 3aMKHYTYIO JIOMaHylo, nocje-
JaoBareJbHble BepuinHbl By, Bs, ..., Bany1 KoTOpO#H fR-
JSIOTCHA CepefMHaMH 3BeHbeB JomaHo M: B;— cepe-
LuHa ortpe3ka A,A; B;—cepenuua AsAy ..., Bpyy—
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cepenuia Agnp1A;, Bnyo— cepenvHa AAz i, Boppy—
cepenuia Aj,Agny;. JlOKaxure, 9T0 B MOCJENOBAaTENb-
HOCTH MOCTPOEHHHIX TaKHM 0O6pa3oM JOMaHBIX

My =S M), My=S8 (M), M3=S(M,), ...
veey Mk=S(Mk_1),

Hafinercss 3aMKHyTas JioMaHasi, TOMOTETHYHAS HMCXONHOH
Jomanoiit M.

337. HarypasbHrie yucna or | no 1982 pacnoso-
XeHbl OfHO 3a ApyruM B HekoTopoM nopsake. 3BM
NpOCMAaTPUBAET cJieBa HAaNpaBO Maphbl CTOAUIMX pPAIOM
yhces (mepBoe M BTOpOEe, BTOPOE M TpeTbe H T. A.)
BIVIOTb N0 NOCJEJHEH M MEHseT MecTaMu 4Yucja B Hpo-
cMaTtpuBaeMoil nape, ecau Gosbluee M3 HUX CTOMT Jie-
Bee. 3aTeM OHa NpOCMaTpuBaeT BCe Naphl, ABHrafch
CnpaBa HaJIeBO OT MocjenHeil mapsl KO NEepBOH, MeHssi
MecTaMH YHc/Ia B mapax 1o ToMy ke 3akony. ITo okon-
YaHHH 3TOro0 mpocMoTpa paGorarommuii ¢ 3BM onepa-
TOP noJyuyus HHPOpMaLHMIO, YTO HHCJIO, CTOsllee Ha Co-
TOM Mecre, 06a pa3a He CABHHYJOCh CO CBOErO MecTa.
Haiinure 3to yncno.

338. OrypuoBas peka, nporekaiomas B LlBerounom
roposie, B pafioHe NPHUCTaHH HMEET HECKOJbLKO OCTPOBOB,
obLiuit nepUMeTp KOTOpHIX paBeH 8 Merpam. 3HaiiKa
yTBepKjaer, YTO MOXKHO OTYAJUTb Ha JIOAKE OT TpH-
CTaHM M mepenpaBHTbCA Ha apyroit 6eper, npomJeiB Me-
nee 3 merpoB. Bepera peku B palioHe nmpHCTaHH napaJ-
JieJIbHBI, a IINpHHa ee paBHa 1 M. IlpaB sin 3naiika?

339. Ha koopaunatnoi#t mnockoctu Oxy HapHCOBaJH
rpaduk QyHKUHH y == x2. ITorom OCH KOOpAMHAT CTep-
JiIn— ocTajach TONBLKO nmapa6bosia. Kak nmpu MOMOILH LHp-
KyJsl M JIMHEHKH BOCCTAHOBHUTb OCH KOOPAHHAT H elHu-
HHIY JJIMHBI?

340. KpanpatHaa ta6auua n X n KJIETOK 3anojiHeHa
HenbiMy 4ucaaMu. Ilpu 3TOM B KJe€TKax, WMELHX 06-
Y0 CTOPOHY, 3aMHCaHbl YHCJA, OTJIHYAIOUHECS ONHO OT
npyroro He GoJsbile 9eM Ha 1. Jlokaxkurte, yTo XoTs OHl
OJHO YHCJIO BCTpeuaercs B TabJuie:

a) He MeHee 4em [n/2] pa3 ([a]—uwenas dacTb
yucsa a);

6) He MeHee 4eM n pas.

341. Jlokaxwure, 9TO IJS BCeX MNOJOKHTEJbHBIX 3Ha-
YyeHHH X BHIMOJHEHO HepaBeHCTBO

12 6 _
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342. Kakoe HauMeHbllee KOJHYECTBO YHCEN HYIKHO
BbIUEPKHYTb H3 COBOKynHoctH 4ucea 1,2,3, ..., 1982
TaK, YTOOBl HH OJHO M3 OCTABIIMXCS YHCEJ HE paBHf«
JIOCh TpPOHM3BEAEHHIO JIBYX APYrHX M3 OCTABLIMXCH YH+
cen? Kakum 06pa3oM 3T0 MOXKHO CHEIATh?

343. B kaxnoilt KieTke 6GeCKOHEYHOro JHCTa KJeT-
yarod GymMars HamHCaHO KAKOE-TO JEHCTBHTENBHOE UHC-
Jo. Jlokaxure, 910 B H2KOTOPOH KJIeTKe HAaIlHCAaHO YuC-
JIO, HE TPeBOCXOAfIEE YHCEJ, HANHCAHHBIX [0 Kpa#Heid
Me€pe B UeThHIpEX M3 BOCBMH OKPYKalOIINX €€ KJETOK.

344*%, lokaxwure, uro u3 Jw0bof mnOCJIEN0BaTEND-
fA0CTH JEHCTBUTENBbHEIX YHCEN dj, Qg ..., On MONKHO
BLHIGpPATh 4acTb Yucesa Tak, YTOOHl BHINOJHAJIHCE CJAENYIO-
LIHE TPH YCJIOBHSA:

a) HHKaKHe HIyllMe NOAPSL TpPH 4YHCIa HE BHI-
6paHbl;

6) ¥3 KaXKABIX TpeX HAYIIMX MOApSiH YHcesa XoTa Obl
ONHO BbIOpaAHO;

B) MOAYJb CyMMHl BBIOpAaHHBIX YHCeJ HEe MEHblle,
yeM

lal+las|+ ... +lan]
3 .

345. B kBanparno#i Ta6sviie n )X n KJIETOK OTMEUEHO
n— 1 kierok. Iloka)ure, uTO NEepecTaHOBKAMH CTPOK
Mexay coboil M cToJI6UOB Mexay co6olH MOXHO NOOMTb-
¢sl Toro, Yro6bi BCe OTMEUEHHLIE KJIETKH JexalH HUKe
JHaroHaJdu tabJHuubL

346. Ilokaxwure, 4TO 1Js J060ro HaTypaJbHOIO HC-
Ja n ¢ Joboro JnefcTBUTEJBHOrO YHCIAa @ CHpaBelJHiBO
HepaBeHCTBO

nl!
lalla—1lla—2] ... la—n|=(@)5,
roe {a) ...— paccrosiHHe OT 4YHCJIa a Ho GJamxaiiuiero
K HeMy HeJjoro yucna, nl=1,2, ..., n.

347. a) CyecTBYyIOT JIH MHOTOYJIEHBI
P=P(x' Y, 2)) Q=Q(x! Y, 2)’ R=R(xv Y, Z)

OT NEpPEMEHHBIX X, Y, 2 TAKHE, YTO BBINOJIHEHO TOXKje-
CTBO

x—y+1PP+y—2—1PQ+(z—2x+ 1PR=1.
6) Tor xe Bonpoc nJjiA TOXKIECTBA
x—y+1PP+(y—z—1PQ+(z—x+ I))R=1.
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348%. Bepmmnn Terpasppa KLMN nexar suytpw,
Ha rpansgx wiM na pebpax apyroro rerpasmpa ABCD.
Hokaxure, yto cymma JuiHH Bcex pebep Terpasjpa
ﬁé]gN MeHble 4/3 cyMMBl OJIHH BceX peGep Terpasipa

D.

17-1 Bcecow3Hnasg oauMnuajna,
1983 r. (KuuuseB)

Kaace 1-fi nenb 2-f penb
8 349 350 351 352 360 361 362 363
9 353 354 355 356 364 365 366 367
10 357 354 358 359 360 368 369 370

349, B cerke, usobpaxenHoii Ha puc. 15, kKaxnag
siefika umeer pasmep 1 X 1. MoxkHO JIM 3Ty CeTKy npen-
CTaBHTb B BHJIE OOGBEIHHEHHS CJIeNyl0+
IHX MHOXECTB: a) BOCbMH JIOMaHHIX,
Kaxaas u3 KOTOPLIX HMeeT AJHHY 5;
6) nATH JIOMaHHIX, Kaxnasi u3 KOTOPHX
umeeT aiHHy 8?

350. Ha pocke Hamucanu TpH LEJBIX
gHcsia. 3aTeM OJLHO M3 HHX CTEPJH H
BMECTO HEro HallHCaJK CyMMY IBYX APy«

Pue. 15 THX OCTaBLIMXCS YHCEJ, YMEHBIIEHHYIO

Ha e[MHHOY. 3Ty onepanuio NOBTOPHJIH
HECKOJIbKO pa3 W B pe3yJbraTe HOJYYMIH dHcaa 17,
1967, 1983. Mornu Ju Ha NocKe NepBOHAYaJbHO GHITH
3anucaHbl yucaa: a} 2,2,2; 6) 3,3,3?

351. Tpn Kpyra monapHo KacaJucb Jpyr jpyra
BHEUIHUM o6pa3oM B Toukax X, Y, Z. 3atem panuycm

STHX KpYroB yBesqmuman Goaee ueM B 2/4/3 pas, coxpa-
uAs HeHTphl. JloKaXwuTe, YTO Kaxias TOYKAa TpPEyrodb-
Huka XYZ oKa3ajacb HaKphHITOH XOTH GBI OJHHM M3 yBe-
JH9EHHBIX KDYTrOB. !

352. Jlanbl HECKOJIBKO Pa3JIMYHBIX HATypaJjIbHBIX YH-
cell, 3aKJIOYEHHBIX MeXJy KBajpaTaMH IBYX IOCJENO-
BaTEJIbHBIX HATYypaJIbHEIX YHces. JlOKaxkHTe, YTO BCE HX
nonapHbie NPOU3BENEHHS TAaKKe pa3JIHYHHI

353. Haiinure Bce pelueHusi cucTeMbl ypaBHeBHi

{ Y =3 — 352+ 2x,
x2=yF —3y*+ 2y.



354. HarypanoHoe umcno k£ B nmecsTHYHOR 3anucH
UMeeT n 3HAaKOB. 3TO YHCJIO OKPYIVIMIK C TOYHOCTBIO
0 JeCATKOB, 3aMCHUB NOCJENHIOW LHPY HyJeM H yBe-
JIMYMB Ha ENMHHIY YHCJIO JeciTKOB, €CIH 3Ta Mnocjen-
HAA uHdpa Gwina Gosnbuie yereipex. IlosyyeHHoe 4YACIO
aHaJIOTHIHBIM 06pa3soM OKpPYrJWJIH C TOYHOCTBIO ZO CO-
TeH M TaK pajee. B pe3syaprare nocienHero (n— 1)-ro
OKpYrJIeHHsl TOJyyuJoch 4ncio k. Jlokaxwure, 4710
k< 18k/13.

355. B Tpeyrosbuuke ABC Touka D sBJseTcs cepe-
AuHoit croponbl AB, toukdH E u F Jjexar Ha oTpe3kax
AC u BC coorBerctBenHo. JlOKaxkuTe, 4TO ILJIOMAAdb
TpeyrosibHuka DEF He mnpeBOCXOAHT CyMMH nJowiazeil
TpeyronbHukoB ADE n BDF.

356. Bynyt sau nepuoiHYecKHMH NOCJe0BaTEJIbHOCTH
{(as) u (Bn), cocTOsIIME COOTBETCTBEHHO M3 NOCJIEAHHX
undp uensix uncen [(4/10)°] u [(4/2)"]? (3necv [x]—
HeJtas 9acTb YHCJA X.)

357. Besnunnbl @ ¥ B AByX OCTPHIX YIVIOB YIOBJIET-
BOPAIOT paBeHcTBY sin? a + sin? f = sin(a + B). Ioka-
XHuTe, 910 o - B = n/2.

358. Bepwnnel  Terpasppa ABCD opToroHasBHO
CNpOeKTHpOBaHH Ha aBe maockoctH. Toukm Ay, By, Cy,
Dy u As, By, Cy, Dy— npoeKuHH COOTBETCTBYIOIKX BEp-
wuH. JloKaxute, 9T0 OJHY H3 MJIOCKOCTEH MOXHO mepe-
MeCTHTb B TPOCTPAHCTBE TaK, 4ToOn npsmue A4,
B\B;, CiC,;, DD, cranu mnapaJulesbHBIMH,

359%, IUKoMbHUK ynpaHseTcs B pelleHHH KBaapar-
HbiX ypaBHeHHi. PeminB odepenHoe KBalpaTHoe ypaBHe-
HHe u y6GenMBUINCH B TOM, 4YTO Y Hero HMeercsi JBa
KOpHsl, OH COCTaBJIfiET CJeNylollee ypaBHEHHe IO Npa-
BUIy: cBoOOMHBIH YJjieH paBeH GoJblieMy KOpPHIO, Kos¢-
(HUHEHT TpH NepeMeHHOW X paBeH MeHbLIEMY KOpPHIO,
KoadpuuMeHT npu x2 paBeH enuHuue. Jlokaxwure, 4YTO
3TO YNPAaXKHEHHE HE MOXET NPOAOJIKATBCH GECKOHEYHO
Joaro. KakoBo nauGoJibLiee YHC/IO ypaBHEHHH, KOTOpoe
€My, BO3MOXXHO, NPHIETCA PELIHUTH?

360. HarypasbHble uncia m, n, b TakoBbl, YTO YHCIO
m" jeNurcs Ha n™, a 4ucao n* neaurcs na k" Jloka-
¥KHTE, UTO YHCJIO m* Nesurcsa Ha k™.

361. B sasnike nnemenn AG6Ga nBe GykBhi. H3BectHo,
YTO HHUKaKOe CJIOBO 3TOro fi3biKa He fIBJsieTcs HayaJjioM
Apyroro cjoBa. Moxer JiH clioBapb f3bIKa 3TOIO IJie-
MeHH comepxatb 3 uerThipex6GykBenubix, 10 naru6yk-
BeHHBIX, 30 mecTH6YKBEHHbBIX H O cCeMHOGYKBEHHBLIX CJIOB?

87



362. MoxHo JiH B KieTkax OECKOHEYHOro Kierya-
TOro Jucra Oymarp pacCTaBHTh LE&JbIE yucsaa Tax,
4TO6bl B Ka10M [pPAMOYroJbHHKE pa3mepamu 43X 6
KJIETOK, CTOPOHHI KOTOPOrO HILYT MO JIMHHAM Oymarsy,
cymMma yucen 6wna a) 10; 6) 1?

363. Bce uerhipe TpeyroJbHHKA, 3alUTPHXOBAHHBIE HA
puc. 16, pasnoBeaukH. JlOKaxmure, YTO TPH U€ThHpex-
yroJbHHKa, He 3allTpHXOBaH-
Hble Ha HeM, TaKxke paBHOBEJH«
Ki. Uemy paBHa mJjowiagb Ofi-
HOTO YeThlpeXyroJbHHKa, ecJH
JIoLIajib OJHOTO TPEYyroJibHHKa
paBHa 1 cm?2?

364. I'pynna nerckoro cana
HOCTpOMNAach napaMu Jpyr 3a
apyrom. Ilpw stom okasajochb,
970 B KamAOH# KOJIOHHE CTOHT

Puc. 16 NOPOBHY MaJjIbYHKOB H JleBOYEK,

a YHCJIO map, B KOTOPBIX CTOAT

JIeBOYKa H MaJbYHK, PaBHO YHC-

Jly ocTanbHbx nap. Ilokaxure, YTO YHcJIO AeTeH B rpymn-
ne peJaurcs Ha 8.

365. IlnuHbl [ByX mnapaJuleJbHBIX CTOPOH MNpAMO-
yronbHuka paBHbi | cm. Kpome Toro, H3BecCTHO, 4YTO
IBYMfl MEPNEeHAHKYJSAPHBIMH NPSAMBIMH OH MOET OHITb
pasbHT Ha uyeThlpe MNpPSMOYroJbHHKA, TPH M3 KOTOPHIX
HMEIOT IJIoIajb, He MeHblIylo 1 cM?, a YerBepThil —
He menbuyto 2 cm2 Ilpm kakoiét MunuMaJabHO# nJnHE
ABYX JPYruXx CTOPOH HpPSMOYIOJbHHKA 3TO BO3MOXHO?

366. Buytpu tpeyronbnuka ABC BoiGpana npous-
BoJibHAas Toyka O. Jlokaure, YTO CHPABENJIMBO paBEH-
CTBO

— —> —_—
Sy OA+Sz-OB+Sc-0C=0,

rae Sa, Ss, Sc— muomann Tpeyrossiukos BCO, CAO,
ABO COOTBETCTBEHHO.

367. Ilokaxwure, 4To cpenu Jobbix 2m + 1 pasnud-
HBEIX LeJbIX YHCEI, He TNPeBOCXOASIHX N0 MOAYJIO
2m—1, MOXHO HalTH TPH 4YHCJIa, CyMMa KOTOpBIX
pasna 0.

368. Ha croponax AB, BC, CA tpeyroabuuka ABC
(no He B BepuinHax) BbiGpaHbi ToukH D, E, F coorBer-
creenno. O6o3nauum uepes do, dy, ds, ds ILJIHHBI HaH-
6oabLinX cTOPoH TpeyroswuukoB DEF,ADF, BDE, CEF.
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Joxkaxure, yTo do>—1é—3—— min (d,, dy, ds). B xakux ciy-

YafiX UMEEeT MeCTO PaBeHCTBO?

369. MuoxectBo M cocTouT H3 k nonapHo He mepe-
CEKaIolllUXCA OTPE3KOB, JIeXallHX Ha OIHOH NpsAMOil.
HssectHo, yTO s1060i1 OTPe30K IIHHBL, He GoJbwedr 1,
MOXHO PacMOJIOHTh Ha NpAMOH TakK, 9TOGH KOHIH €ro
npuHajiexanu MHoxectBy M. Jlokaxkure, 4TO CyMMa
IJIMH OTPe3KoB, cocTaBasiolux M, ne Menbile 1/k.

870%. B GeckOHEYyHOM [ECSITHYHOM PA3JIONKEHHH NeH-
CTBHTEJIHOrO 4Mcsa a Bcrpeyalorcss Bce nudpu. ITycrs
Up— KOJINYECTBO pPA3JIMYHBIX LHQPOBLIX OTPE3KOB IJIH-
HH n, BCTpeyawlluxcs B 3TOM pa3sjoxenuH. Jlokaxwure,
YTO €CJHM AJISi HEKOTOPOro n BLINOJHEHO YCIOBHE Un <
<< n + 8, TO YHCSI0 a paulOHAJIBHO.

18-1 Bcecow3nas onumMnuala,
1984 r. (Awxaban)

Kaace 1-# nenp 2- nenn
8 371 372 373 374 383 384 385 386
9 375 376 377 378 387 388 389 390
10 379 380 381 382 391 392 393 394

371. a) IlpousBeneHHe HEKOTOPHIX UEJBIX 11 YHCeN
paBHO n, a cyMMa HX paBHa HyJio. JlOKa)KHTe, YTO UYHC-
Jio n penurcs Ha 4.

6) Ilycrb n— HarypasbHOe YHCJIO, jenslleecss Ha 4.
Jokaxwure, uto Ha¥AyTCA n UENLIX YKHceJ, NPOH3BELE-
HHE KOTOPHIX PaBHO n, a CyMMa paBHa HYJIO.

372. JlokaxxHte, YTO 1Jif JIOOLIX HEOTpHUATENbHbIX
YHces a W b cnpaBel HBO HEPABEHCTBO

5@+ 02 +5@+b)=avb +b+/a.

373. Ha nnockoctH pacnoJioxeHbl JiBa paBHOCTOPOH-
aux tpeyroybHuka A,B,C, n A,B,C,, BeplIHHLI KOTOPbIX
3aHYMepOBaHbl IO 4YacoBOH CTpesKe. H3 l'lpOHSBOJIbHOH

TOYKH O OTJIONKEHHI BEKTOPH 04, OB OC paBHHIE CO-
— —>

OTBETCTBEHHO BEKTOpaM A:Az, B:B,, C,\C,. okaxwure,

uro ToYkH A, B, C Take fIBJAIOTCA BeplIHHAMH paB-

HOCTOPOHHEro TpeyroJibHHKa.

374. Hmelorcs geTbipe KpPackH M GeCKOHEYHO MHOIO
KBaJpaTHHIX IUIMTOYEK CO CTOpOHOH AJjuHb 1. Pa3spe-
aercs OKpallHBaThb CTOPOHH INIHTOYEK TaK, YTOGH

89



HBeTa BCeX CTOPOH Yy KaX[Oil MJINTOYKH OHUIH pasHbie,
W TpHKJeHBaThb NJHMTOYKH APYr K JIPYry CTOpOHaMH OA-
Horo uBera. JlJifi KaKuX 4YHCeJ m W n M3 3THX IVINTOYEK
MOXKHO CKJIEHTb NpPSMOYIOJBHHK pa3mepa m X n, y KO-
TOpOro Kaxjaasi CTOpOHA MNOKpalleHa ONHMM LBETOM H
[BeTa BCeX CTOPOH pa3Hble? 5

375. lokaxuTe, 4YTO NpPH BCeX JEUCTBHTENbHBIX
x>0, y>0 u npu BceX NeACTBHTENbHBIX o ClpaBen-
JIUBO HepaBEeHCTBO

xsln'a . ycos'a <x _I_ Y.

376. Vimeercss ky6 M nBe KpacKu: KpacHas B 3eJle-
Has. JIBoe urpaior B TaKywo urpy. HauuHaiomu#i BbIGH-
paer 3 pebpa Kyb6a u KpacuT MX B KpacHu user. Ero
napteep BhIOHpaeT 3 pe6Gpa M3 Tex, 4TO elle He moKpa-
LIeHH, H KpacuT HX B 3exeHblil uBer. Ilocse aToro cHoBa
3 pe6pa B KpacHBbIff BeT KpaCHT HAYHHAIOMIHUH, a 3aTeM
3 pebpa B 3eJieHbIil 1IBeT — ero naprHep. 3anpemaercd
nepekpaumuBaTe pe6po B Apyrofi IBeT HJIH KPacHTb
JBaxL ofiHHaKoOBOfi Kpackof. BriurpeiBaer ToOT, KTO
nepBbIM CyMeeT MNOKpACHTB CBoell KpacKodl Bce pebpa
KaKol-uubyznb rpaHH. BepHo au, uTo HayMHalOWMi NpH
NpaBHIbHON Hrpe 00653aTeIbHO BBIMIPHIBaeT?

377. Tlo kpyry 3anucaHbl n =3 HATypaJbHBIX YHCE]
TaK, 4TO JAJNA KaxJoro 9YMcjia OTHOLIEHHe CYMMBbI €ro
cocefieii K HeMy SIBJISeTCA HAaTypaJbHBIM uyuciaoM. Jlo-
KaXure, YTo CyMMa BCeX TaKHX OTHOLUEHHA: a) He
MeHblle 2n; 6)* Mmenblue 3n.

378. OkpyxHOCTB ¢ uUeHTpPOM B TouKe O, BnHCaHHas
B Tpeyronibuuk ABC, kacaetcs ero cropon BC, AC, AB
COOTBETCTBEHHO B TOYKax Ay, B,, Ci. Orpeskn AO, BO,
CO nepeceKalOT OKPYKHOCTb COOTBETCTBEHHO B TOYKaX
Ay, By, C,. Jokaxure, uro npsmbie AjA, BBs, CiC,
nepeceKaloTcs B ONHOI TOUKe.

379. Tlpn KaKuX uUeJBIX m ¥ n BBHINOJHSETCA DaBEH-

T 4D =G5y

380. B cTpoky B Bo3pacraioilleM NOpsiike BHIMHCAJH
n pasJNYHBIX JeiCTBHTeNbHBIX ynced. Ilog HuMH BO BtO-
PYIO CTPOKY BHIIIMCAJIM Te e YHCJia, TOJNbKO, ObITb MO-
XKet, B ApyroM mnopsake. Jlgs Kaxpo#t mnapei 4ucesn,
BBIMMCAHHBIX ONHO NOJ APYTrHM, BBHIYHCAWIH CyMMy. v
cyMMbi 06pa3oBajH TpPeTbio CTPOKy. Okasajock, 4TO
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YHCNA B TPEeTbeHl CTPOKE TAKKe PACHOJIONKEHH B BO3-
pacramwollleM nopsake. JlokaxKHTe, 4YTO NepBasi CTpPOKa
COBNajlaeT co BTOPOH.

381. lan tpeyronbHuk ABC. Yepe3 Ttouxy P mpo-
pend npsimeie PA, PB, PC, xotopeie nepeceKNH ONH-
CaHHYI0O OKOJIO 3TOr0 TPEYroJIbHHKa OKPY>KHOCTb B TOY-
Kax A,, By, C), OTNHUHBIX OT BEepIUHH TPEYroJbHHKA.
Okasanoce mpu srtom, yto TpeyrosvHuk A,B;C, paBeH
Tpeyroabuuky ABC. JlokaxuTe, 4To cyllecrsyer He Go-
Jiee BOCbMH ToueK P ¢ yKa3aHHEIM CBOHCTBOM.

382, IlonoxuTenbHbie YucsIa X, Y, 2 yAOBIETBOPSAIOT
CHCTEME ypaBHEHHH

*+ xy +4- =25,
y? 2
T+z =9v

224 2x 4+ x>=16.

Bruncaure Benuunny xy 4 2yz + 3zx.

383. Yuurenp HamHcan HA JNOCKEe KBaJpaTHHI Tpex-
unen x2 4 10x 4 20, nocye vero no oyepenH KaxkAwi H3
YUEHHKOB YBEJWYMJI HJIH YMEHbIUHJI HA enuHHLy JH6O
xoap¢dHnuenT npu x, anb6o cBoGoauwii uieH, HO He 06a
cpasy. B pesynbrate Ha LOCKe OKa3aJsicsi HanucaH KBan-
patHeii Tpexusen x? -+ 20x -+ 10. Bepuo iy, uTO B He-
XOTOpHH MOMEHT Ha JfocKe OblI HAaNHCAH KBaXpaTHHIH
TPEXYJIEH C LEeJBIMH KOPHAMH?

384. MoHety paamWyca r NepeMeLaloT MO IUIOCKOCTH
TaK, YTO €€ LEHTP OGXOAMT KOHTYpP BHINYKJIOTO MHOrO-
YroJbHHKa, ONHCAaHHOIO OKOJIO Kpyra pagMyca R >r H
uMmesouiero nepumerp P. Hailigute nJjomans ¢urypH,
o6pa3oBaHHOH  cJlenoM  MOHeTH  (MHOIOYIOJIbHOI'O
XoJblia).

385. Vimeercst n -+ 1 rupb oOLIHM BecoM 2n u Bech
C IBYMsl YallKAMH, Haxonslllnecs B paBHoBecHH. Bec
KaXXnoff M3 Iupb BHIpaXkaeTcsi HaTypajbHBHIM YHCJIOM.
T'vpy no ouepenH KnanyT Ha YallKH BECOB: CHayaja ca-
MYI0 TsXKeNylo (MM OOHY M3 CaMEBIX TAXKEJHX), 3aTeM
CaMyIo TsXeNyl0 M3 OocTaBIIMXcA M T. 4. IIpH 3TOM KaxK-
AYI0 cJieqyiollyio THpI0 KJaayT Ha Ty YallKy BEcOB, KO-
TOpasl B JaHHEI MOMEHT Jierie, a €CJH BECH HaxoAATCs
B PaBHOBeCHH, TO Ha JioGylo H3 Yalek. Jlokaxure, yTo
nocje TOro, KaK Ha Becax OKaXyTCsl Bce THpH, BecHl
6yZyT HaXOOMTLCHA B PaBHOBECHH.
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886. HazoBem naTypasibHOE YHCJIO abCOJIOTHO mpo-
CTHIM, €CJIH OHO MpPOCTOE M €CH NpH JI0GoM nepectas
HOBKe ero HuQp CHOBa NOJyYyaeics mpocroe yucio. [lo-
Ka)ute, YTO B 3aNHCH a6COJIOTHO NPOCTOro YHCjia He
MOXeT cofiepXaTbCAl GoJiee TPeX PasiMYHbIX LHOP.

887. Liudppst x50 ¥ y TaKOBH, YTO NpH JIOGOM
n>1 uucio xx ... x6yy ... y4 ABNseTcs KBaJgpaTOM

N N—r

n n
HeKoToporo Lesoro yucaa. Hafinure Bce Takwe x M y.
388. Ha npsmofi B3ATH YeTwlpe pa3iHyHHE TOYKH,
o6o3HaueHHBIE B NoOpsinke caefoBanusi Gykeamu A, B,
C, D. Jlokaxure, 4yto ans JioGoli Touku E, He Nexa-
meit Ba npsamoit AD, cnpaBeisiMBO HEpaBEHCTBO

AE+ED+|AB—CD|> BE +CE.
389. IlocnenoBaTeNIbHOCTE X, 3ajiaHa PEKYPPEHTHHIM
obpasom: x,=1; x,=1; Xpo=x2  — 5 X,  ecH

n > 1. Jlokaxure, YTO INOCJELOBAaTEJIbHOCTD X, HMEET
upenes, U HalJHuTe €ro.

390*. B Geawbix KJeTKax IIaxMaTHO# JOCKH pa3me-
pom 1983 3 1984 sanucanw yucna | wan —1 Tak, 4To
nas 060l YepHOH KJETKH NpPOH3BEAEHHE YHCeJs, CTOf-
LWHUX B COCEAHHX C HeH GenbiX KJeTkax, paBHo 1. Ilo-
KaXu7e, 4YTO 5TO BO3MOXKHO TOJIBKO B TOM CJydae, €CJH
BCE 3anMCaHHBIE YHCJIa PaBHH 1.

391."B knerkax KBajgpaTHoii Tabamuuw 3XX 3 3anu-
CaHb ydcaa | uwag —I1. lns Kaxpo# KjieTk tabiHub
BLIYHCJIHM TNPOH3BEIAEHHE YHCEJ, CTOSIIHX B COCEAHMX
C Hell KieTKax (COCEeNHHMH HasHBalOTCs KJETKH, HMEIo-
mue obuiyio cropony). INocne 3TOro BnHIIEM BBHIYUCIEH-
Hble TIpOu3BENEHHs] B KJETKH TalJNHIE BMECTO CTOSIB-
WX TaM paHee Yuces, ¢ HOBOH Tabauuedl npojeiaeM
Ty Xe onepauuio H T. n. JloKaxure, 4YTO0 nocje HEKOo-
TOpOro 4ucjia TaKux onepauuit B Tabnuue GyAyT 3amnH-
CaHBE ONHH eIHHMIHI.

392. Kakoe u3 yucesn GoJsbiue:

101

100 ?

2
201 anu  In
393. Ha nuiocKOCTH pacnosioeHbl TpH OKPYXKHOCTH
€1, C3, €3 ¢ nentpamu C,, Cp, C3 n pamuycaMmi ry, ry, rs
C.OTBETCTBEHHO, NPHYEM KaXnas JeXHT BHE ABYX Apy-
rHX, r1 >>r9; ry >>r3, A —TouKa NepeceyeHHsi BHEILHMX
KacaTeJIbHBEIX K OKPYXHOCTAM €, H Cp;— JIeKHT BHE
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OKDYXHOCTH €3, B-—TOuKa mNepeceyeHHsl BHEIIHUX Ka«
CaTeNbHbIX K OKPYKHOCTAIM € H C3— JIEXKHT BHE OKpYX-
HOCTH Cp. M3 TOuKH A mnpoBeneHs KacaTeJIbHHE K OK-
PYXHOCTH €3, H3 TOYKH B —K OKPYXHOCTH Cz. JloKa-
XKHTE, 4YTO 3TH [ABE mnapbl KacaTeJbHHX, IepeceKasch,
00pa3yloT YeTHIPEXYrOJIbHHK, B KOTODHIl MOXXHO BIIH-
caTb OKPYXHOCTb. BrlunciauTe pagnvyc 3TOH OKpYx-
HOCTH.

394. Hokaxure, uyro Jw6oe ceueHne Kyb6a nJo-
CKOCTBIO, NpoXofsiliieil uepe3 LeHTP KyOa, uMeer mJo-
Hianb, He MEHBUIYIO MJOLLAaAM rpaHy KyOa.

19-1 Bcecowsnas oaxuMnuana,
1985 r. (Moruaes)

Kanace 1-ft zennb 2-ft peHn
8 395 396 397 398 407 408 409 410
9 399 400 401 402 411 410 412 413
10 403 404 405 406 414 415 416 417

395. B 0CTpOyroJIbLHOM TpEYroJbHHKE H3 CEPENHHBI
KaXXqoH CTOPOHH ONYILEHH NEePNEeHAHKYJNsApH Ha [Be
ApYrue cToponbl. JlOKaxute, YTO IJOLLanb LIECTHYrOJib-
HHKa, OrpaHHYEHHOIO 3THMM NEPNEHAHKYJsiPaMH, paBHA
[IOJIOBHHE TUJIOLLAa[H TPeyroJbHuKa.

396. CyliecTByeT JH HaTypasbHOe YHCJIO n, 006na-
namliee ClefyOLIHM CBOACTBOM: cyMMa HLHGp uucaa n
(B mecaTuyHo¥ 3anucu) paBHa 1000, a cymMma wuHp
yncaa n? pasua 1000%?

397. Kakoe naunbosbliee 4HCIO JaMOK MOXHO pace
CTaBHTb Ha lualleyHoll nocke 8 X 8 KJIETOK Tak, 4TobH
KaXkgas aMKa Ounack xoTsl Gbl OfHOH Apyro#t naMKo#?

398. B npaBuibHOM n-yronbHHKe Tpebyercs NOKpa-
CHThb KaxAyl0 CTOPOHY H Ka)XAyl0 IHaroHajlb KaKHM-
Jubo 1BeToM TakK, YToOGH JiioOble [Ba H3 3THX OTPE3KOB,
uMenHe oO6lIyI0 TOYKy, GBUIM OKpalleHH pPasJHYHO.
Kaxoe HauMeHblllee KOJHYECTBO ILBETOB AJifl 3TOTO He-
o6xonnmo?

399, Ha nynockocTd faHa npsimas [, touka O, He Jje-
JKalllas Ha 3Toll npsMoii, H Npou3BoJbHasg Touka A. Jlo-
KaxuTe, 4T0 TouKy O MOKHO NepeBecTH B TOUKy A, uc-
NOJb3Yys TOJBKO CHMMETPHH OTHOCHTENILHO mnpsiMoii I M
NOBOPOTH ¢ uentTpom B Touke O.

400. B kakom nanOoJbluieM YHCJE Pa3NHYHLIX LENHX
ToYeK KBajpaTHui TpexuneH ax?-- bx--c¢, y Kotoporo
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a > 100, Moxer TpHHHUMATb 3HAYeHH#, MO MOAYJIO He
npesocxoasimue 50?

401. Pasnuuupe HaTypajbHbe uucna a, b, ..., k
sanucanb B Bume Ta6auubl (puc. 17). MaBectHo, 410
KaKJoe 4YuCJo, K KOTOpOMY Ha pHCYHKe BEAyT LBe
CTpeNoYKH, PaBHO CyMMe UHCE, CTOAIMX y Hayana

sTHX crpenoyek. IIpn Kakom
Qo> b—> C—>d HauMeHblleM d BO3MOXHO Ta-

Koe pacnojoxesnue?
402*%, Jana crporo Bo3pac-

£ s> f G Tapmas HeorpaHuyeHHas no-
CJIe[I0BATENILHOCTD TMOJIOXKHTE/b-
/ HBIX YHCeJ 4y, dsz, ... JOKaxKure:
h—>10 a) uTO CyllecTBYeT HoMep Ko
Tako#t, yTo nNA Bcex k= ko

CnpaBelsIHBO HEPaBEHCTBO

k a a a
—+2E+ A<
Puc. 17 2 3 k+1

<k—1.

6) 4TO0 AN BCeX AOCTAaTOYHO OoJsbIIUX HOMepOB R
cnpaseJInBO HepaBeHCTBO

a a, a

1 2 k
atat et

< k — 1985,

Cpst
403. Ykaxute Bce nmapel guces (¥;y), Aas KOTOPHIX
|sinx —siny |4 sinx - sin y << 0.

404. Ha nnockocTH HapHCcOBaH BBIMYKJBIA MAATH-
yroabiuk ABCDE. TloctpouM TOYKy A;, CHMMETPHUHYIO
TOYKe A OTHOCHTEJNbHO TOYKHM B, TOUKy B;, CHMMeETpHY-
Hyto Touke B orHocutenvHo C, ..., Touky E,, cummer-
pHUHYI0O TOYKe E OTHOCHTeNBbHO TOYKHM A, H NOC]Ie 3TOro
coTpeM nATHyrosbHHK ABCDE. Jloka)kute, 4T0 npH no-
MOLUH LHPKYJs M JIWHEHKH, 3Hasg paclojioKeHHE TOYeK
Ay, B, C, Dy, E,, MOXHO BOCCTAHOBHTb NATHYTOJbHHK
ABCDE.

405. [TocnenoBatenbHOCTE @, Gz, Qs, +.. 33aJa€TCA
NPABHJIAMH: Qon=Gn NPU 1 =1 K Q4ny1 = 1, Qgn43 =0
npu n == 0. JIoKa¥uTe, YyTo 3Ta NOCJIEAOBATENBHOCTL He
HMeeT IepHOAA.

406*. Ha njiockocTd nposefeno n nmpaMbx (n > 2),
AeJsIHX IJIOCKOCTD Ha HECKOJbKo obsacreii, Hekorto-
pue H3 3THX o6nacredl OKpalUeHb, NpHYeM HHKaKue
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JiBe OKpallueHHble 06JaCTH He MOTYT CONPHKACaThCs 1O
rpannne. JloKaXKurte, Y70 YHCJIO OKPAlUeHHHX obaacTeit

He NPEBOCXOLHT —;—(n2 + n).

407. Hmeerca Ky6, KyGuueckast KOpoOKa ¢ KPHILIKOH
TeX JXe pa3MepoB W IUEeCTh KpacoK. KaXpmoit Kpackoi
OKpallHBaeTcsi OQHAa rpaHb Ky6a H OQHA M3 rpaHeH Ko-
poOku. Jlokaxkute, yTo Ky6 MOXKHO TaKHM 0Gpa3oM MO-
JIOXHTb B KOPOGKY, uToGb! KaXkaas rpadb Kyba npuJeria
K rpand KopoOKH, OKpall€HHOH APYruM LBETOM.

408. Nuametrp AoAs nenuT OKPYIKHOCTH C LEHTPOM
B ToukKe O Ha aBe nosyoKpyxkHocTH. OnHa H3 HHX pas-
IeNeHa Ha NATh paBHBIX AYr AoAj, AiAs Ads, AsAs,
AAs. Tlpsimas A A, nepecekaer OA; u OA; B TouKax M
B N. Jlokaxurte, uto cyMMma AJNHH OTpe3KoB AA; u MN
paBHa pazuycy OKPY2HOCTH.

409. YyeHUKH IIKOJBLHOIO MaTEMAaTHYECKOrO KPYXKKa
CMacTepHJIH BHIYHCJHTENBHYIO MallHHY, KOTOpas YeT-
BepKy uHcen (a, b, c,d) HaxarneM KHONKH npeBpalaer
B YerBepKy (a— b, b—c, c—d, d— a). Jlokaxnure,
YTO €CJIH B HCXONHOH yeTBepKe He BCe YHCJA PaBHH, TO
nocJie HEKOTOPOIO YHCNAa HaXaTHH KHONKH MNOJYYHTCH
yeTBepKa, X0Tsl 6B OXHO H3 YHCeJ KoTopofi GoJsble 1985.

410. Yucna 1, 2, 3, ..., 2n—1, 2n pas3bute HaA nBe
rpynnH no n 4yucen B kKaxpoil. Ilycte o)y < ay < ...
... < @p,—4YHCJa NEepBOH Ipynnh, 3anHCaHHLE B BO3-
pacraouieM nopsake, H by >by > ... > b,—uucna
BTOpO# rpynnsl B yOmBarlileM nopsake. Jlokaxure, 4TO

lay— by |+ laz—by|+ ... +|a, — by |=n2

411. M3 onuHakoBnX KyGHKOB COCTaBJIEeH napasJje-
genunen. Tpu rpann napananesnenudnena, umerouue o6-
LIYI0O BeplinHy, nokpacuiau. Okaszayioch, YTO y NOJOBHHLI
Bcex KyOHKOB OKpalleHa XOTsi 6B OAHa IpaHb. ¥ CKOJb-
KHX KyGHKOB HMEIOTCSl OKpalleHHEHe I'paHH?

412. Onna W3 [OBYX OKpyXHocTed pamHyca R mpo-
XONMT yepe3 BepuHHH A H B, a ;pyras — uepes Bep-
wune B n C napannenorpamma ABCD. lokaxute, 4TO
ecin M —BTOpasi TOYKa NeEPEeCeYEHHs 3THX OKPYIKHO-
cTefi, TO pamuyC OKDYXKHOCTH, OINHCAHHOH OKOJIO Tpe-
yroaeHnka AMD, paBeH R.

413*. IlpaBusbHLI LIECTHYrONbHHK pa3bur Ha 24
TpeyrosibHHKa. Bo Bcex 19 ysnax ¢uryphl, nokasaumsoi
Ha puc. 18, samucaHnl pasanudble uucaa. Jlokaxwure,
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YTO CpeaH 24 TPeyroJbHHKOB DasGHEHHs HMeeTcst mno
Kpaiinefi Mepe 7 TPeyroJbHHKOB, B BEPLIHHAX KOTOPLIX
TPOHKH uHCes 3anHcaHbl B NOPSAKE BO3PAcCTaHMs, eciH
mbl GyneM cYuTaTh NpPOTHB ya-
COBOIl CTPENKH.
414. Pemnte ypaBHEHHe

ud =1.

2+

X
2+ .

. x
1+4/1TF+x

(B 3anucH BbIpaxkeHus, crosile-
ro cheea, ¢urypupyer 1985
ZIBOEK).

415. M3 npaBuJIbHOrO nsITHYroJibHHKa CO CTOPOHO#R
1 cM ynajeHH BCe TOYKH, OTCTOsI{HE OT BCEX BEpLIHH
ONATHYTOJILHHKA Ha paccTosiHue, MeHbliee 1 cm. Halinute
nJiomanb ocrTaBlIeiicst YacTH.

416. Ha GeckoHeuHOM KJ/IETYATOM JIUCTE CO CTOPOHOMH
KJeTKH | pa3pewraercss menatb pa3pesbl TOJNBKO NO JH-
HUAM ceTKH. Ilokaxute, YTO mpu JioGoM uenom m > 12
MOJKHO BLIpe3aTh NPsIMOYroJIbHHK NJiolllanH, Gosbluel m,
M3 KOTOpOro HeNb3si BHIpe3aThb NPAMOYTOJbHHK IJIO-
manu m.

417. Onuusl pebep Ky6a ABCDA,B,C\D; paBHH
1 cm. Haiinnte HauMenbluee paccrosinue MEXAy TOY-
KaMH OKpY»KHOCTeH, 0lHa H3 KOTOPLIX BIHCaHa B OCHO-

BaHue Ky6a ABCD, a Bropasi npoXoauT Yepe3 BEpUIHHBI
A, Cu B].

2+

Puc. 18

20-1 BcecowsHas oJuMmnuanfga,
1986 r. (YabsHOBCK)

Kunace 1-f nennb 2-t nenb
8 418 419 420 421 430 431 432 433
9 422 423 424 425 434 4336 435 436
10 426 427 428 429 437 438 439 440

418. Kopuu ypaenenuss x2+ax+b-+1=0 saBas-
10TCA HaTypaJbHEMH Yuchamu. Joxaxwure, uyro a? <
+ b? — cocrasHOe yucO.

419. [Iea opuHaKoBHX KBajgpaTa B nNepecedeHHH
0o06pasyioT BOCbMHYrosbHHK. CTOPOHB OQHOIO KBaApaTa
CHHHE, a napyroro — KpacHole. Jlokaxkure, 4t0 cymMa
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JUIHH CHHHX CTOPOH BOCBMHYIOJIbHHKA paBHa cymme
JJIHH €ro KPaCHBIX CTOPOH.

420. Touka M Jnexur Ha ctopoHe AC ocTpoyrosie-
Horo Tpeyroabhuka ABC. Bokpyr tpeyroabHukos ABM
¥ BCM onucbBaioTcsi OKpyxHocTH. IIpn Kakom noJo-
KeHHH ToYyKH M nyomaap obuiefi yacTH orpaHuuyuBae-
MBIX HMH KpyroB 6yner HauMeHbIueH?

421. B onHoM rocyaapcTBe KOpOJb XOUET NOCTPOMTH
n ropogoB M n—1 popor Mexny HHMH TaK, YTOOH H3
KaXJIoro ropona MoxHo 6bJIO mpoexaTh B Jio6oii Apy-
roi. (Kaxpas nmopora coenuHsieT OBa ropona, AOPOTH
He llepecekalnTcsl H He NPOXOASAT Yepe3 ApPYrHe ropoaa.)
Kopoab xouer, yTo6Bl KpaTuyaiillie pacCTOSIHHS MO CETI
JIOpOr MeXIy INapaMH TIOpOJOB PpAaBHAJHCH COOTBET-
ctBeHHo 1, 2, 3, ,n—(ni-—l) kM. Bo3aMoXHO Ju 37O,
ecnu a) n==06; 6)* n = 1986?

422. Jlokaxurte, YTO Ha KOOPAHHAaTHOH ILIOCKOCTH
HEJIb3s1 HApHCOBaTh BHINYKJbI YETHLIPEXYTOJBHHK, Y KO-
TOPOr0 OjiHa JHaroHajb BABOE MJHHHEE APYroH, yrod
MEXIy IUaroHajsiMH paBeH 45° a KOOpAHHAaTH KaxpnoH
BEPIUUHE ABJAIOTCA LENBIMH UHCJIaMH.

423. loxaxxute, 4YT0 NpsAIMOYrosibHyio Tabnuny pasme-
poM m X n KIETOK MOKHO 3alOJHHUTb KBajJpaTaMH pas-
JIMYHBIX HATYpaJibHBIX YHCeJ TaK, YTOObl CyMMBI YHCEJ
B KaX[Oii CTPOKE H KaxIoM cTonbue GBLIH TaKxke KBaj-
paTaMi HaTypaJIbHLIX YHCEJ.

424. ]IBe OKpDYKHOCTH, PpacCTOSIHHE MeXAYy ILeH-
TpaMH KOTOpPbIX paBHO d, NepeceKaloTcss B TOYKax P u
Q. Yepes Toukn P, Q u Touky A nepBoil OKpPYKHOCTH
(otnuunylo ot P n Q) mpoBeneHH NpsiMble, nepeceKaro-
LiHe BTOPYI0O OKPYXHOCTb B Toukax B u C cootrser-
cTBeHHo. a) [lokaxcute, 4TO pajaHyC OKDYXKHOCTH, ONH-
caHioil okoso tTpeyroabHHKa ABC, pasen d. 6) Kaxoe
MHOXECTBO TOYeK o6pa3yloT LeHTPHl OKpY:KHOCTeH, Omu-
caiHbIX OKoJio TpeyroabHuka ABC, ecau Touka A mpo-
6eraet nepsBylo OKPY>KHOCTb?

425%. Ha nsocKOCTH 1aH NpaBWIIbHBLIA LIECTHYIOJb-
Huk. Kaxnas ero ctopona paspeneHa Ha 1000 paBubX
yacreil, 1 TOUKH AeJECHHS COENMHEHH OTPE3KaMH, napaj-
JieJIbHHIMH CTOpPOHaM HIECTHYroJibHuKa. Bnibepem kKa-
Kue-1M60 TPH y3Ja TNOJIyYHBIIEHCS CETKH, sBJAIOLLHECS
BEPLIHHAMH NPaBWJILHOTO TpeyrosibHuKa (Joboro pa3s-
Mepa W pacnoJioxenusi), H okpacuM ux. Bynem npopos-
XKaTb OKpalluBaTh TaKHM cnoco60M TPOHKH y3JIOB 10
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Tex nop, NMOKa 370 BO3MOKHO. JlOKaXkure, uTO €Cld He-
OKpalieHHBIM OCTaHeTCs OAHH y3eJ, TO OH He MOXer
CBHITh BEpLIHHOM HCXOAHOTO LIECTHYrOJIbHHKA.
426. Hajigpure BCce HATypaJibHBIE 4YHCJA, KaxKIoe Mu3
KOTOPHX paBHO KBaJlpaTy YHCJa BCEX CBOHX AEJNHTEJEH.
427. lokaxure, 4YTO JAsl JIIOOBX MNOJOMHTENBHHX

yHcen @i, ds, ..., Gn BHIIOJHEHO HEPABEHCTBO
1 2 n
—a_.'+a.+az+ R R Fan <

<4(5+ ... +2)-

Qn

428. Uepe3 BepiunHy A TpeyrosbHuka ABC, B KoTo-
pom AB == AC, npoBonsTcsi pa3niuuHble mpsiMble, Jloka-
XuTte, uTo Jio0b6as M3 HHUX MOXKer cojmepxarbh He OoJee
ONHOM TOYKH M, OTJIHYHOK OT BEpIIHH TPEyIoJbHUKA H
yaosaersopsiouieli ycaosuio ZABM = ZACM. Onpe-
BeJnTe, KaKue H3 PacCMaTpHBAEMHX NMpsIMHX He coaep-
AT HY OKHON TAKOH TOYKH.

429. Ky6 ¢ pe6poM AJHHH 1, n =3, COCTOHT H3 nd
€AMHHYHBIX KyGHKOB. JlOKaXKute, YTO B KAXKAOM M3 3THX
KyOMKOB MOXHO 3allHCaTh NO LEJIOMY YHCIY TaK, 4TOGH
Bce n® yuces ObLUIH pasjMUYHLIMH, 3 CYMMH YHCEJX B JIO-
60M psiny, mapaajeNbHOM Kakomy-in6o pebpy KyOa,
PaBHAJHCH HYJIO.

430. JlecaTuyHas 3anHChb HaTypaJbHOIO YHCJa a Co-
CTOMT M3 7 ONHHAKOBHX LH}p X, uHcna b — u3 n onuHa-
XOBHX UMD y, a 9ucia ¢ — U3 2n OAHHAaKOBHIX LHdD z.
Iasa no6oro n = 2 Haiinute Bce Takne UHOPH X, ¥, 2,
151 KoTopeix a? + b = c.

431. BHyTpH BHINYKJIOrO NBEHaALATHYIOJbHHKA AaHbl
LBe TOYKH, pacloJioXeHHbe Ha pacctosiHuH 10 cM mpyr
or ampyra. Jlna KaXKnof H3 3THX TOYEK HAILIH CyMMy
paccTOfHHH OT Hee [0 BEPIIHH ABeHaAlaTHYTOJbHHKA.
Jlokaxkute, YTO IOJyYEHHBIE CYyMMB pas3niuyalorcs Me-
Hee yeM Ha 1 M.

432. MosoKo pa3nuto no 30 crakaHamM. MaJbumuk
nuraercs HOOHTBCA, YTOGH BO BCEX CTaKaHaX MOJIOKA
ctajo mopoBHy. Ilnsi atoro on Geper swbble nBa cTa-
KaHa H OTJIHBA€T MOJIOKO M3 OJHOrO B ApPyroit Ho Te€x
nop, NOKa KOJHYECTBO MOJIOKA B HHX He ypaBHSETCs.
MoOXHO JIH Pa3iuTh MOJIOKO NO CTaKaHaM TakK, YTOGH
MaJp4YHK He cMor aobutbest CBOEH uesH, CKOJb OBl
IOATO OH HU 3aHHMAJICA MepeJHBanueM?
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433. HexoTophlii npsMOYroJbHHK pasjeneH nps-
MBIMH, TNapalyle/IbHBIMH  CTOPOHAMH, HAa KBaApathl O
CTOpOHOH 1, KOTOpHe pacKpamieHbl B IIaXMaTHOM NO-
psAnke B Oenblit N YepHblii LBeT. JlHaroHab NpsMOYroJib-
HHKa pa3buiach Ha Genble W uepHble oTpe3Ku. Halipure
OTHOILEHHE CyMMH JJNHH GesblX OTPe3KOB K CyMMe AJiHii
YepHEIX OTPE3KOB, €CJAH pasMep MPAMOYTrOJbHHKA
a) 100 < 99; 6) 101<99.

434. Ha nJjocKoCTH H[aH NpPaBHILHBIN n-YrOJBHHK
AA; ... A, a) JlokaxuTe,yTo €cliM n— YETHOE YHCJIO,
TO I/ NpPOM3BOJBLHOM TOYKH M MJIOCKOCTH B BBHIpaxe-

—> — —_
Hud = MA, = MA; = ... = MA, mMOxXHO Tak BHOpaTh
3HaKH INIIOC W MHHYC, YTO TNOJy4YeHHass cymMa Oyner
paBHa 0. 6) JlokaxuTe, YTO €CNH n — HeYeTHOE YHCJIO,
TO YKa3aHHOE BLIpaXK€HHE C MNOMOLIbI0 BHOOpa 3HaKOB
NJII0C U MHHYC MOXHO o6patuTh B 0 TOJNBLKO AJis KOHEu-
HOro 4YKcyia To4YeK M niocKocTH.
 435. Kaerku KBajgparHo#f TabGauuel pasMepoMm n X n
(n = 3) 3anonHsoTca yYucnamMu -+l no chaemyHOLM
npaBuJaM:

1) BO Bce rpaHuyHble KJIETKH TaGJuHuBl NOMEILATCs
yucyaa —1;

2) yucyo, TOMellaeMoe B OYepefHYyl0 He3anoJHeH-
HyI0 KJeTKy TalbJHubl—ee ‘MOXHO BHOHpaTh npous-
BOJIbHO, — PaBHO TNpOH3BeAeHHIO OaMXaHWNX K 3Toil
KJETKE YHCEJ, PacnoJioXEeHHLIX MO pa3Hble CTOPOHHl OT
Hee, B OJIHON CTpOKe ¢ Hell MaW B OfHOM ctosbue ¢ Heil.
Taxk pgenaercsi [0 TeX MNoOp, NMOKA BCe NYCTHE KJETKH
Tabauunl He OynyT 3anojHeHb. a) Kakoe HamGosbluee,
6) HamnMeHbllee KOJHYECTBO -1 MOXKeT NOAYYMTbCA B
Tadaune?

436. Jloxa:kKure, 4YTO AJA Ka:KAOro HaTypaJbHOIO n
cnpasegJiHBO HEPABEHCTBO
|sinl]4|sin2]4 ... —ljl sin(3n — 1)| 4| sin3n|> 8n/5.

437. JoKaxute, YTO0 CyMMa BCEeX YHCe]X BHIa -,—n!;.
rie m, n—HaTypaJbHble YHcaa M 1 < m <n << 1986,
He 7BIeTCs NEeNBIM YHCIIOM.

433. OKono OKpYXKHOCTH paguyca | onucanbl Ksaja-
par u TpeyroabHuk. JlOKaxuTe, 4T0 MJIOLlaib OGIEil
yacTi KBajpaTa H TpeyrosisHinka Gosbue 3,4. MoxHo Ju
yTBEpXAaTh, YTO 3Ta NJowais Gonbie 3,5?

439*, Muorouned P(x) Ha30BeM JONYCTHMBIM, eCli
Bce cro Koa¢duuuents pasiul 0, 1, 2 wnn 3. Jan pan-

4* w



1I0r0 HaTypaJIbHOTO A HaWAHTe YHCJIO BCEX AONYCTHMBIX
MHOTOUYJIEHOB, YIOBJIETBOPSIOMKX YcJoBHIO P(2)=n.
440%. PaccMotpuM Bce Terpasape AXBY, onucas-
Hble OKOJI0O AaHHO#M cdepnl. Jlokaxure, 4YTO NOpH (PHK-
CHpOBaHHHX Toykax A u B cymma yrjioB npoctpan-
CTBEHHOro 4ernipexyronbHuka AXBY, 1. e. Bennuuna

L AXB+ £ XBY + £iBYA+ £ YAKX,

He 3aBucuT OT Bo6opa Touek X H Y.

21-9 Bcecoows3snas onuMnuapga,
1987 r. (®pyHze)

Kanace 1-k peun 2-f nenb
8 441 442 443 444 452 453 454 455
9 445 446a 447 448 456 457 458 459
10 449 450 451 4466 455 460 461 462

441. JecAaTb CNOpPTCMEHOB Y4YacTBOBaJH B TYypHHpe
Nno HacToNbHOMY TenHucy. Kaxaple nBa H3 HHX Cbl-
rpanH MeXay coGoif poBHO OAHY naptuio, Ilepshiit Hr-
POK ozepxKas B Xole TypHHpa x; noben H norepnea yy
nopakeHu#, BTOpoii Onepxan x, nobex H notepnen ys
nopaxeHuit u 1. A. Jlokaxure, 4to

24 o+ 2=+ ...

442, V3BecTHO, YyTO ¢ nomoiubio Habopa w3 6 rupb
MOXHO YpaBHOBeCHTb 63 rpysa, Beca KOTOPHIX $IB-
JAI0TCS NOCJIeNOBaTEJIbHEIME HaTypaJbHEIMH YHCJIaMH.
Haiinute Bce Takue HabophL

443. [lan npaBuibHbI ceMHyroJbHHK A4, ... A
JHokaxure, 4T0

1 1 1
A4 + AA; T A4

444. Hrpa «Mopcko#i Goii» NPOHCXOAHT B KBajpaTte
7 X 7 knetoK. Kakoe namMeHbluee YucJio BHCTPENIOB He-
o6xonumMo cnenarth, 4TOOH HaBepHAKa pPaHUTh YEThIpex-
nasnyGHBIE KOpabJib, €CJIH H3BECTHO, YTO OH:

a) uveer BuR [ [ ] 1]

6) COCTOMT M3 YETHIpeX KJIeTOK, NPHMHKAIOLINX npyr
K IpYry CTOpoHamu?
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445. [lokaxHuTe, YTO OpH KaMIOM HATypasibHOM
YHUCJI0

11987_|__2l987+ .. +n1987

He AenurcA Ha n | 2.

446. a) Kakoe HaumeHbllee HYHCJIO YroJikoB 1

HYXHO pa3MecTuTh B KBaapaTe 8 X 8 KJeTok, 4ToOul B
Hero Hesnb3si ObNO Gonbule nomecTutb 6e3 HanoXKeHHHA
HH OHOH TaKo# ¢urypm?

6) B kBagpate wu3 1987 X 1987 kneToK Bhpe3aHa
OAHA mNpou3BOJibHAfA KJeTka. Jlokaxkure, 4ro ocrasb-
HIYIOCl YaCThb BCErAa MOXHO pa3pe3ath Ha TPEXKJeroy-
Hble «YTOJIKH»,

447. TlapannenbHo CTOpPOHAM TpeyronibHHKa IpoBe-
AeHol Tpu npsMeie. Kaxpas u3 npAMBIX ylaneHa ot
CTOPOHbLI, KOTOpPOii OHA napanjenbHa, Ha PpacCTOsIHHE,
paBHOe IJiWHe 3TOH CcTOpoHH. IIpu 3toM Ans Kaxnoi
CTOPOHLI TpeyroJibHUKa napaaJienbHass eH mnpsMas H
NpoTHBOJIEKAllas 3TOH CTOpPOHe BepLIMHA PaCIOJOXKEHh
N0 pa3Hbie CTOPOHB OT Hee. Jlokaxurte, YTO TOYKH me-
pecedeHHs NPOJOJIKEHHH CTOPOH TpeyrosibHHKa ¢ TpeMs
NpOBENEHHBIMH NPAMBIMH JIeXkaT Ha OAHOH OKpYXKHOCTH.

448*%, Ha nnockoCTH AaHB [Be 3aMKHYThi€ JIOMaHbIE,
KaxJasi ¢ HeyeTHHIM 4YMCJIOM 3BeHbeB. Bce mpsamrbie, co-
JepKallye 3BeHbfl 3THX JIOMAaHBIX, Pa3NUYHBl, W HHKa+
Kve TpH H3 HUX He nepecekaiorcs B OLHOW Touke. o-
Kaxwure, YTO M3 KaxKA0H JNOMaHO# MOXHO BHIOpatb MO
ONHOMY 3BeHy TakK, 4YTo6bl OHH OBUIM NPOTHBONOJIOXK-
HbIMH CTOPOHAMH HEKOTODPOTO BHIIYKJIOTO YeThIpexXyroJb-
HUKa.

449. HaBnute Takoi Habop M3 NATH pasjiMYHBIX Has
TypaJibHbIX YKces, B KOTOPOM Jilo6ble JBa 4HC/ia B3aHMHO
npocThl, a JiloObie HEeCKOJIbKO YHCEeJ HAlT B CymMMe CO-
cTaBHOE YHCJIO.

450. Jloka)kure, YTO €ClH B BHINYKJIOM [SATHYIOJib-
Huke ABCDE wumeior mecto paBeictBa £LABC = ZADE
u LAEC = £ZADB, 0o ZBAC = £ZDAE.

451. Haiigure Bce 3HaYeHUs «, AJIA KAXJAOI0 H3 KO-«
TOPBHIX MOC/Ee10BaTeJbHOCTD

cosa, cos2a, cosda, cos8a, ..., cos2, ...

COCTOHUT TOJIbKO H3 OTPHLIATCJbHBIX qHCel,
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452. TlonoxutesnbHbie 9ncaa a, b, ¢, A, B, C ynos-
netBopsioT ycaosHsm @ + A=b + B=c+ C= k. [lo-

Kaxwure, 4TO
aB+bC+ cA< K2

453. B KasaoH KJeTKe KBaapaTHoH tabauub 1987 X
X 1987 HamucaHO HHCJO, He NPEBOCXO/fllee IO MO-
aymo 1. B moGoM KkBaaparte 2X 2 pauHoi TaGJHIkI
cyMma uyucen paBha 0. JloKaXKute, 4TO CyMMa BCeX 4H-
ces1 B Tabauie He npeBocxoaur 1987.

454. Bepwinna B yrna ABC nexur BHe OKpYXHo-
ctd, a ayud BA u BC ee mepecekalor. U3 touku K me-
peceuenust Jyuya BA H. OKpY>HOCTH Ne€preHIHKYJISPHO
6ucceKTpHCe yrja NpoBeAeHa MNpsMas, NnepecekaoLlas
okpyxHocte B Toukax K u P, a ayu BC—B Touke M.
Jlokaxure, 4To oTpe3ok PM BaBoe AJIMHHee NepnenHfH-
KyJisipa, ONyIlieHHoro H3 IEHTPA OKPYXKHOCTH Ha& OHc-
cektpucy yraa ABC.

455. JIBa Mrpoka rnooiepeAHoO BHINHCHBAIOT Ha AOCKE
HaTypasbHHe uHcla, He npeBocxoadmue p. Ilpasunamu
MrpH 3anpelaerci MHCAaTb HAa [OCKe JEJHTENH YiKe
BHNHMCAHHHX yucen. TlpourphiBaer HrpoK, KOTOpHIH He
MOXXeT CAeJaTb oyepefHOH XOA.

a) BrisacHuTe, KTO M3 WIpPOKOB HMMEET BHIHTPHILHYIO
crpateruio aas p = 10, 1 ykaxure ee.

6) BoificHuTe, KTO H3 HTPOKOB HMEeT BHIMIpHILIHYIO
crpateruo ans p = 1000.

456, Isagpka UepnHomop kamnwii Beuep u3 33 Gora-
THpell HasHayaer Ha JexypctBo 9 uau 10 mo csoemy
ycMmoTpeRuio. Uepe3 Kakoe HauMeHbllee YHCJIO AHEH MO-
XKeT O0Ka3aTbeCs, YTO KaXKAblif H3 GoraThipell BHIXOLHJ
Ha AeXYPCTBO ORHHAKOBOE YHCJO pa3?

457. Ha uenouucneHHON peuleTKe OTMeYeHO Hemy-
croe MHOXecTBO y3JoB. Kpome Toro, 3ajan KoHeuHbif
Habop HEHyJIeBHiX BEKTOPOB C IeJBIMH KOOpAHHATaMH.
HssectHo, 4TO eciin oT J1060ro OTMEYeHHOro y3jia OT-
JIOXHTb BCe 3aJaHHble BEKTOPH, TO CPEAH HX KOHLOB
6yner Goablie OTMEUEHHBIX Y3JI0B, YeM HEOTMeueHHBIX.
Hlokaxwute, YTO OTMEYEHHHLIX y3J0B GECKOHEYHO MHOTO.

458. Buinyknnbift p-yronbHuK (p =>5) paspesaH mo
BceM QHaroHansM. llokamwure, uto cpedd MOJNy4YHMBLIMX-
cfl npyu 3TOM vacreff Hafiayrcs YacTH pa3sHofl nJollag.

459*. Muoxecrso T, cocTOMT H3 BCeX 4YHceal BHAA
(2%)!, tne k=0, 1, 2, ... . Tlpy KaxIOM 3HaYEHHH
r=12,.,,, 1987 muoxecrso T, nonyuaerca foGaBJe-
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HUEM K MHOXECTBY BCeX 9HCEeJ, NMpPEACTAaBUMBIX B BHIC
CYMMBLI HECKOJIbKHMX pa3nuuHbix yucen M3 T, Hoka-
JKHTE, 4TO XOoTA OBl ONHO HaTypajbHOE YHCJAO He MNpH-
HagJeXHT MHOXKeCTBY 7T jgg;.

460. I'paduk OyHkuuM y= f(x), onpeneneHHOl Ha
BceH yHcI0BOH NpsiMOH, nepexoAuT B ce6si NpH MOBOpOTE
Ha yros BOKpPYT Hauyaja KOOpAMHAT.

a) Jlokaxwure, 4T0 VpaBHeHue [(X)= x HUMeeT pPOBHO
O/lHO peuleHHe.

6) IlpuBeaure mnpumep TakoH (QyHKLUHH.

461. Bce rpaHy BBINYKJIOr0O MHOrorpaHHHKa sIBASIOT-
cf TpeyroabHHKaMHu. Jlokaxwure, 4to Kaxjoe pebpo
3TOr0 MHOrOrpaHHUKAa MOXHO NMOKPACHTb B KpaCHBIi HIH
CHHHI LBET TaK, 4ToObl B MTOre U3 Ni00OH ero BepLIHHH
B JI00y10 ApYyryio MOXHO OGbiio monactb, ABHrasicb TOJbs
KO Mo KpacHbiM pebpaM, a TakXe TOJIbKO NO CHHHM.

462. Jlokaxure, YTO NpH JIOOOM HATypajibHOM 3Ha-
YeHUH n CNpaBelJuBO HepaBeHCTBO

@2n+1)" = 2n)"+@2n—1)"



PELIEHHA, ¥KA3AHHSA, OTBETHI

1, MNpeanonoxum, 9T0 NaM y[ajoCh HPOBECTH JOMaHYI0, YIOB-
meTBOpRICILYI0  YCIOBHIO, FIOCKO/ILKY KOHTYPH BSWITPHXOBAHHHIX Ha
puc. i9 obnacredt 1, 2, 8 cozepxaT moO NATs OTPE3KOB M JIOMaHas
AOJ/KHA KEXALA H3 STHX OTPE3KOB MNepeceds POBHO 1O OLHOMY
pa3y, Kamjas H3 STHX Tpex o0JjacTeii AONNHA COnEPXKaTb OLMH
88 KOHUOB JIOMBHO (€C/IH MH OIMH H3 KOHLUOB He NPHHAIJIEKHT

.

Puc. 19 Puc. 20

obnacTH, IOMaHas [OMKHZ BXOJHTb B Hee CTOJLKO e Pa3, CKOJb-
KO M BLIXOZMTb, T. € WHCJO ee nepeceyeHHN ¢ OTPe3KaMH rpaHHUE
RONXKHO OHTb geTHbiM). OOHAKO KOHIOB Yy JIOM2HOM TOJLKO NBS.
TMoayuero mpoTiBOpeure, JOKa3biBAIOLIEE YTBEPHIEHHE SALAYM.

V To ke puieHse MOXHO M3J0XKuTh HHave. IloctaBum B Ka-
sxpof u3s 6 s€racreli, Ha KoTophe Haua (GHrypa HENHT NJIOCKOCTH,
FOUKY — «cTOJRUYS obaactelt B nas Kampuoro M8 16 orpeskop mapm-
tyeM Nepecekaioulylc €ro <«LOpOory», COEMHAIOUIYI0 CTOJHLW ABYX
npuneskamnx ¥ HeMmy obaacreii (puc. 20). Ilomywennyio cers mopor
senb3f O0GONTH, NMPOXOAS MO Ka¥JOfl Jopore OAHH Pa3, NOCKOJBLKY
¥MeeTcs 4 CTOMMUM, B KOTOPHX CXOJHTCS HEYETHOE YHCJIO AOPOT.
A wroOu Takofi o6xox cyuwecTsoBaln, KeoOXOAMMO (M, KAK MOXHO
NoKAsaTh, JOCTATO4lO), WTOOB! TaKHX <«HEYeTHLIX CTOJHL» OblIo
0u 2

2. Iycts ABCD — panuwiit npamcyronvhnk © LN — oGmasn ka-
catenbHaf okpyxHoctet 1 M 3 ¢ uentpamm B Toukax A u C. I3
Toukn O — leHTPa NPAMOYIONbHHKA — ONYCTHM nepnenaukyasp OM
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na npamywo LN. Yermpexyronennk ALNC — Tpaneuns, a OM — ee
cpenuns nuHus, Tak yto OM = (ry + rs)/2. Pacctosnre or Toykn O
A0 BTOpoii o6llell KacaTeqbHONl TeX e OKPYXKHOCTEH TOXe paBHO
(r1+ rs)/2.

Touno Tak e ycTaHaB/MBaeTCs, YTO paccTofHMe OT TOYKH O
[0 OOMHX KacaTE€NbHEX JBYX OCTABIUHXCS OKPYIXXKHOCTefl PapHO
(r2-+ry)/2. Tlockonbky mno ycnoBwio ry-}rg=rz-+try, TOUka O
OJIMHAKOBO YJlajleHa OT BCEX YETHPeX KacaTeJbHHX, T. €. ABJIAeTcH
UEHTPOM Kpyra, BNHCAaHHOrO B OOpPa3oBaHHBII HMH  YETHIpEX-
YrOJNbHAK.

3. Cpenn nepBLiX ABaflaTH M3 AaHHBIX yHCE) HallnyTCH AB3,
Yy KOTOPLIX NocjefHus uudpa AEcATHYHO 3amHCH pPaBHA HYJIO.

XoTs O Yy OAHOrO M3 3THX [ABYX UHCeJ nepes HyJeM CTOHT
undpa, ne papnas 9. Ilyctb N — 370 wncho, s —cymma ero uudp.

Sty

‘... )i.. ?“. ’.. .:.. T T L ! 1 Y
10 20 30 40 50 60 70 8 9 1100 A
Puc. 21

Torpa uucaa N, N+1, ..., N+9, N+ 19 coaep:katca cpean
mauupx 39 M umeloT cymmst undp s, s+ 1, s+ 2, ..., s+ 10. Ho
Cpenu OLHHIAALATH DNOCACAOBATE/ILHBIX YHCEJ XOTH Obl OnHO ae-
aurcsg Ha 11,

V BooGuwe, ans Kamxnoro m =2,
3, ... MOXHO HafiTH HauMeHblUee Cm *
TaKoe, YTOGH cpen# JiOOHX Cm NO-
CJeOBaTENbHRIX HAaTYPasNbHBIX  YHCE] % %
Xots OW y opHoro cymma nudp ne-
nunack Ha m (Ana m << 20 pocraToyHo

HayuuTb TOBefeHHe OQYHKUMH «CyMMa * *
undp uncia n» B npefesnax ORHOA

coTHH; rpaduxk stoft ¢yHkuum H3006pa- * *
Xen na puc. 21); B uacthocTh,

€2 = 3, €y == 5, eeey C10 = 19, ¢y = Puc. 22

=39, C|2=59, con

4, flcho, uTO pacnc/oXeHHe CeMM 3B€3N0YEK, NOKa3aMHOE Ha
pHC. 22, YROBNETBOPSET YCJIOBHIO 3a/laYH. i

EciH e 3Be3NOYSK LIECTL WAH MeHblle, TO HaHAyTCa ABa
cTOn01Ua, B KAXIOM M3 KOTCPHX CTOMT He GoJjiee OfIHOA 3BE3/I0YKH.
BuuepkreM ocTaBliHecs fnBa crtoniGna. Jlocne 3TOro oCTaHeTcs ne
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Goabwe IBYX 3Be3floveK, KOTOPHE MOXHO BHUYEPKHYTb BMeCTe €O
CTPOKaMH, B KOTOPHX OMHM CTOAT.

V Bu/o G4 HHTEpPECHO HCCIENOBaTh OOIIYI0 2HANOrMYHYI 3a-
Rauy: Kakoe HaHMeHblee YHC/IO 3BE3OYeX MOXKHO PacCTABMTL B
tabmpue m X n, urobu TNpH BHYEPKMBaHMH J100nx % cTonGuos
n ! ctpor ocrapajack X0TA O OnHA 3Be3NOYKa. (3neco &, I, m,
r — uaTypanbube uucia, ®#<m, ! <n) Ho paxke pnmm m=n,
&=1=n—2 OHa oveHb TpyAHa (cM. 3amauy 208, rae n=7
u n==13).

5. a) Ilpennosoxxnm, uaro wuersepka (a,b,c,d) BeTpeTHnach
BHOBb.

Jlokaxem CHagaJja, 4TO B 3ToM cJayvae abed = 1.

Ilycrs abed = p. Torna npousBesrieHue yHcesa BTOPON YeTBEPKH
papHO p?, Tpertbell — p*, ueTBepToil — pb, ... SlcHo, uto mpu p = 1
B MOCJENOBATENBPHOCTH MpPOH3BefeHHlt He GyneT JByX OAHHAKOBhLIX
QHces M, CJELOBaTe]bHO, BCE MONyvalowHecs YeTBepkH GynyT pas-
nnynb. Takem o6pasom, p = L.

Tenepb « paccCMOTPEM BTOpYIO ueTBepky: ab, be, cd, da; Ttak
kak abcd = 1, TO, KaK JIerKo IpPOBEPHTb, YETBepTOl ueTBepKofl Oy-
ner b3c?, c2d?, d%a? a**® Takum o6pasom, ueTBepTas YeTBepKa Ino-
JIy4aeTci H3 BTOpOt POSBEiEHHEM B KBAajpaT M MEPECTAHOBKOIL.
TouHO TaK Ke M3 YeTBepTON MOJyuaeTcsA IUECTash YeTBEpKA, M3 lle-
CTOil — BOCBMast H T. [i.

Ecau cpeftd uucesl BTOpOfi YeTBEPKH He BCe paBHLI eHHHLE, TO
vauGosbluee W3 HEX Gosbiie efusuun. Torna HanGoJbluee M3 gHCeN
2n-f yeTBepkH OyZeT C POCTOM 7 HEOrPAHHYEHHO YBEJIHUMBATBLCH,
@ 3TO MPOTHBOPEYHT TOMY, YTO OHM IEPHOAHYECKH MNOBTOPSIOTCH.

Hrak, ab=bc=cd =da =1, a orciona yxe Jerko mNoJy-
Wb, Y0 a =b=c=d=1.

6) Ilpu n =1 yTBepxkjaeHHe 3aJa4H, OYEBHAHO, cHOpaBeAJHAO.

IlpenmosicIkMM, YTO OHO CNPaBefJIMBO MpH n =k, B [JOKaxeM
€ro CrpaBefIRBOCTb NpH n == k- 1,

3anuwey nepsHe TPH CTPOUKH:

Xy Xou Kz Xgpeous Xppigs
X Ko Koy Xa¥g woes Xy 1%y
X\ Xy XXy Xa¥ey ovy X g (¥

Jlerko BUAETb, YTO YHC/A, CTOALUAE Ha HEYETHHX MeCTaX, M
qyucJaa, cToAlHe Ha YeTHBIX MecCTax, oGpasytor CTPOYKH,
Xpp Xgo eenr Xopp gy | M Xp X -eeo Xop gy KOTOPHE «teDe3  mar»
npeo6pasyloTcA TaK, KaKk 3To TpeOyeTcA B YCJIOBHM, & TaK KaK 0O
TPEANONOKEHHI0 HHAYKIHH CTpoYKa JJIMHH 2* B KOHUE KOHLOB
HpeoGpasyercsi B CTPOYKY M3 OAHMMX €IMNHL, TO M M3 MCXORHOIl
CTPOYKH JiMHBL 2*+! mOMyYMTCA CTpOYK2 H3 OAHMX eIHHHL.
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V MoXHO ROKasaTb, UTO M3 CTPOKH X AJMHH m = 2%, rpe r
He4eTHO, TOTLA M TOJNBKO TOTAA MOJYUMTCH CTPOKA H3 OJIHMX EAH-
HHI, KOrla X COCTOMT M3 7 OfHHAKOBLIX OJOKOB AJMHMH 2%, 1. e,
nmeet nepuon 2* (cwm. [5], sanaua 134).

—_— —_—

6. a) Ilyern 0,03 — BekTOp, mosyyeHnuii mosopotoM 0,0,

Ha 60° (B Ty e CTOpPOHY, 4TO H NOBOPOT, MEPEBOAALMHA AB B
—

AC). Touke A’ W B’ —o6pasn A B B mpr TOM Ke NOBOpOTE

—_ —
Bokpyr O,. Ilpy paBHomepnoM BpamerHr BekTopoB O,A B 0B

¢ TOR e yrJOBORX cKopoctblo GyRyT Bpamatbea, AO;A’A — BOKpYT
— —> —> —>
Oi, BektopH O3B’ u B'C = A’A, a anaunt m ¥x cyMMa OsC — Bo-

Kpyr Os (puc. 23).

Prc. 23

6) OtBeT: 5. 3adukcupyeM Touky B Ha paccrosmun 3 or P
(prc. 24). Tpr Bpamennn TOukM A MO OKPYXKHOCTH pafryca 2 ¢
rentpom P Bepumna C Gyner ABHraThcsi 110 OKPYIKHOCTH pajHyca 2,
nenTp Kotopo#t O pacnonoxeH Ha paccrossmi OP =3 ot P
(AOPB — papnocroponnnil). Camas panekas TouKa 3TOR OKPYK~
HOCTH Haxoautcsl of P Ha paccrosmum CO 4 OP = 5.

V B nokasnipaeMOM aHaJOriuHo HepapeHctbe PC << AP 4 BP
(nas noGoro papHOcTOpoHHero Tpeyroabhuka ABC wu noGoit TOY-
ki P) pabencTBOo nocturaerca mja Beex ToueK P pyru AB onm-
canmnolt okpyxHocTH AABC, He comepxatueit Touky C.,

7. Cpenyr Bcex Talnun, KOTOPbHIE MOXKHO NOJYYHTb M3 JAHHOM
nepeMeHaMH 3HAKOB B cTPOKaX M CToAOnax, BO3bMEM TY, AJH KO-
Topoft cyMmMa £ Makcumanva. Takas tabmuua T cywecrsyer, no-
CKOJIBKY BceX croco60oB pacCTaHOBKH 3HAKOB nepen 4uciamu Ttabnu-
16l m X n KOHeuHoe YHCJIO — 2™ (cnoco6oB, KOTOPLIME MOJXHO OCy-
LIECTBHTL ITlepeMeHH 3HAKOB B CTPOKaX H CTO.’lﬁuaX, €elie MeHbUIC:
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2n+r—1)_ B raGnuue T cymma uHcen B KaxIOR CTPOKE M B Kamaow
cronbue HneoTpuuateJbHa. B caMoM fene, eciu OH CyMMa gHcen
8 HexoTOpot cTpoke (max croafue) Tabimne T Owna orpuua-
TenbHa, To, H3MEHHB 3HaK B STofl CTpoKe (cToabue), Mul MOJAYThAH
6 Tabiuuy c Gonpluell cymmoi ZBCGX YyHCeJl, YTO TPOTHBOPEUHT
BuiGopy Tabmmunt T.

8. Hazopem onny H3 n ToueK <«kopHem». [loctaBuM B cooT-
BeTCTBHE KaXK[OH H3 OCTaJbHHX n— 1 BeplIHH TOCJeNHHH OTPe3oR
{eanHCTBEHHOro N0 YC/NOBHIO) NYTH, BeAYWIEro B STY TOYKY u3
«KOpHfI». JTO COOTBETCTBHE MeXAy
MHOIKECTBOM H3 n— 1 BeplUIHH H MHO-
JKECTBOM BceX OTpe3KOB Oy[eT B3aHM-«
MO OJHO3HAYHLIM.

YTo6H cnesaTh 5TO COBCEM Oues«
BHAHLIM, YROGHO paccTaBHTh HA BceX
OTpe3Kax CTPEJKH, BeAyIlHe OT KOpHd
(puc. 25); Torma B KaXAYIO TOYKY,
KpOMe BEpIUMHH, BeJeT OJiHa CTpeska.

V TI'pad, xoropufi paccMaTpHBaer-
ca B 3TOfl 3ajaye, Ha3HBaeTca Ocpe-
eom (I111); M mnpeBpaTHIH JAepeso,

Puc. 25 BLUIEHB B HEM OJIHY TOYKY, B KOpii€e
80¢ OPHEHTHPOBAHHOE JlepeBo.

3ajayy MOXNO PCLUIHTL TaK¥e MeTOJ,OM MaTeMaTHUeCKOR HH-
pykunn (I11).

9. flycte HanGonbuiwit o6t pesuresp uscen b u p—a pa-
Bet d, b=~Fkd u p—a ==Ild. Torna uucna £ u ! B3aHMHO MPOCTHI
Nanee, ak-+ bl = abld +(p —a)bld = pk. HWrak, ak-} bl ne-
JIMTCA Ha p.

10. OTBeT: cammit Boropssti ans Koam cnoco6 — mepsuil;
fIPH BTOPOM M TPETLEM OH MOJYYHT, NPH OPABUJLHON Hrpe, HA Opex
meHblle. (BooGlue, kaK Mb YBHAMM, CNOp B 3TOM HAEJEXKe H.1eT
H3-32 OAHOIO opexa.)

Kakue Oul kyun (H3 @ U b opexoB, @ << b) Hu o00pasoBaiuch
nocae nepsoro xona [lern, Kona Moxer GO/bluYyI0 M3 HHX Pa3biuib
Ha zige uacTd no | B b— 1 opexoB, KoTopule OkayTca HauGOJbieH
H HaHMEHbleH, T. e Npu nNepBOM cnocole nenexa 3a6puib
b=n-}+1 opexor. (BasB a =n, b =n- 1, [lern nomewaer ewy
noGutbest Gosbiiero.) IlpH BTop oM cnocobe nenexa nocrie nep-
BOTO Xo0ja a =2, b=2n-4 1 H nHaunyumem otpere 2=1- 1,
2n—1=n—1+4n Kone nocranerca amwupb n opexoB. (Ho npu
no0oM APYroM nNEepBOM XO4e OH MOXET NOJNYYHTh He MelbLie
n+4 1) Tlpu Tpervem cnocobe xon INeth a=n, b=n+41 ue
nossonser Kose noGutbcst Gosbiuero, wem 3abpatb cebe n -+ 1 opex
(cyMMu mBYX cpepuux KyuYex H JBYX Kpaiinnx BCeraa OYAYT kaK
108























































































































































































































































































































































































































































































































































