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NPEANCJIOBHE

Hacrosmu#t c60pHHK cocTraBjieH B OCHOBHOM H3 3a-
Jay, PEeKOMEHIOBAaHHbIX AJs OOJIaCTHBIX OJUMNHAM, 3a-
Ia4y CaMMX OJIHMNHAX H NOATOTOBHTENbHbIX K HHM. Hc-
NoNbL30BaHbl TJAAaBHLIM 00pa3oM 3ajadyd  CMOJEHCKHUX
OJHMMNHAKA, a TaKXe MOCKOBCKMX H CapaTOBCKHX, HEKO-
Topole 3azauyu c6opHHKa «BcepoccuiicKue mMareMarHuye-
CKHE OJIMMIHALBI» M 3a0YHOH MATeMAaTHUYECKOHW LWKOJIbI
npu MI'Y.

Y kaxaon sanaum (B CKOOKax) yKasaHbl KJaccChi, AJs
YUEHHKOB KOTOPBIX OHa npeflHasHayeHa. DBoJiee TpynHbie
3ajlayd OTMEYEHLI OJHOH 3Be304YKOH, HaubGoJee TPYyI-
Hble — ABYyMS. 3ajauyd CHabOxXeHbl pellelMsSIMH HJIH OTBe-
TaMH H YKa3aHUSIMHU.

B cOOpPHHK BKJKYEHO HECKOJbKO 3a4au Bcecoio3HbIx
MaTeMaTHYeCKHX OJHUMIIMAL W TpPHBEAECHBH HX pelleHus,
NpeasioXeHHbie YUYACTHHKAMH 3THX OJIUMIHAJL — YYeHH-
KaMH MarteMaTHYEeCKHX KJacCOB cCpenHed wWKoJAn Ne 7
ropoga Cwmonencka Buktopom bypaesnim, Cepreem
AxyaxonbiM, Aunekcanapom KoudepoiruHeiM, AJexkceem
babuHcKuM.

HMcnonb3oBaHHele COOPHHKH 3ajau AJst XKiopu obJa-
CTHHEIX OJIUMIMAJL NOATOTABJHBANUCL XKIOpPH Bcecoiosnbix
MaTeMaTUYEeCKHX OJIuMIHaa. B 3Ttoli paboTe NOCTOSSHHO
npuHauMany yuyactue H. b. Bacuases, B. JI. I'yreuMmaxep
w 0. Y. Uouun.

Broipaxaio HCKpeHHWI0 npusHatenanHocte B. JI. Ty-
TeHMaxepy, BHHMATEJbHO NPOYHTABIUEMY PYKOMHUCh, 3a
BaxKHhie U uUeHHble coBethl, P. C. I'yrepy 3a mnosnesHoie
3aMeuanusi 4 A. H. AnpgpeeBoii, n106e3H0 npeaoCTaBHB-
weit MmHe 3ajaun CapaToBCKOil 06sacTH.



FTJTABA I
APH®METHKA

§ 1. ApupmeTuveckHe 3aaayu

I (4—5). ¥ MaJjbumKa CTOJBKO e cecTep, CKOJbKO
H OpaTbeB, a y €ro CeCTpel BABOE MeHblIe CecTep, YeM
OpatbeB. CKOJIBKO B 3TOH ceMbe OpaTbeB H CKOJBKO
cectep?

2 (4—5). B mByx naykax Bcero 30 terpanei. Ecnu
Obl M3 NepBOll TNAa4YKH MepPeJOXHJAH BO BTOPYIO 2 TeT-
pany, TO B NepBOH mauke ¢raJjo Obl BABOe GoJiblle TeTpa-
neit, yeM BO BTOpOit. CKONBKO Terpaneil GbIO B KaXKAO
nagke?

3 (4—6). TaHe He xBatasno 7 kom., a 'ane — 2 xorm.,
yToObl KYNUTb MO KOpoOKe LBeTHBHIX KapaHaawein. Korga
OHH CJIOXKHJ/HM CBOH AEHbrH, HX HE XBAaTHJO Aaxe Ha Io-
Kynky onHoii KopoOku. CKOJbKO CTOHT KopofKa Ka-
paHpaumen?

4 (4—6). B KopoOke NexaT KapaHmamd: 7 KpacHbIX
u b cuHux. B temHoTe 6epyT KapaHgaumu. CKONbKO HANO
B3ATb KapaHzauleh, yToObl CpeAr HUX OBLIJIO He MEHbLIC
JBYX KPAacHBLIX H He MeHbllle TPeX CHHUX?

5 (4—6). B TeMHOH XnanoBoil Jiexkat OOTHHKH Oi-
Horo pasMmepa: 10 map yepubix u 10 map KOpHYHEBHIX.
Ha#itu HaHMeHbllee YHCJAO OOTHHOK, KOTOpOe HYXKHO
B35iTh H3 KJaA0BOH, 4TOOLI Cpeiy HHX 0Ka3aJjacCb XOTs
66l ogHa napa (JeBbid H nNpaBeiil 60OTHHOK) OAHOrO 1LIBeTa
(cuutaTb, YTO B TEMHOTE HE/b3st OTJAMUYUTh HE TOJBKO
nBeT 60THHKA, HO H JIEBHIH OT 11paBoOro).

6 (4—6). Kak or Kycka marepun B 2/3 merpa otpe-
3aTh NOJMeTpa, He UMes MOJ PyYKaMH MeTpa?

7 (4—6). Koaxosuuxk npuse3 Ha 6aszap oryplnl. Ko-
raa OH CTaJj CYHTAThb HX JEeCATKaMM, TO He XBAaTUJO ABYX
OrypuoB RO MNOJHOro uuciaa pecatkoB. Korma oH crad
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15 (4—6). HaiiTu ABa Taxkux YHCJIa, YTO HX CyMMa
BTpoe OoJbllle HX pPasHOCTH H BJABO€ MEHbLUE HX Ipo-
H3BeJeHHs.

16 (4—6). Cymma nByx uncead paBHa 180, uacTHoe
OT Je/qeHHs] GONbllero Yucsia Ha Meubliee paBHO O. Halitn
5TH YucHa.

17 (5—7). Hailtm uwacTHOe [ABYX unHcesd, €CJAH OHO
B JBa pa3a MeHblle OJHOrO H3 HHX H B IIeCTb pa3
OoJbllie IPYyroro.

18 (4—7). B HekoTOopoM Mecsile TPH BOCKpeCeHbs
NpULIJIHCh Ha ueTHbie uncaa. Kakoil geHb Helenan Obli
20 uncna storo Mecsiua?

19 (5—6). Hacw nokaswiBaiotT uyac jausi. Haitn 6au-
Xaulliid MOMEHT BPEMEHH, KOrja 4acoBasi M MHHYTHad
CTpeJIKH COBHAAyT.

20 (5—7). Haitty Gumxkaduii mocyse 12 wacoB Mo-
MEHT BpPeME€HH, IIPH KOTOPOM CTpPEeJKH YacOB B3aHMHO
NepreHAuKydspHLL.

21 (5—7). CKoJbKO pas B TeuyeHHe CYTOK YacoBasl
¥ MHHYTHasi CTpeJKH a) coBmanait? O6) COCTaBJSAIOT
pa3BepHYTHIH Yros? B) COCTaBJSIIOT NPAMOU yroJa?

22 (4—6). B 6Gouxke He meHee 10 JauTpoB OeH3HHa.
Kak otnuth U3 Hee 6 JUTPOB C NOMOUIBIO AE€BATHJIAHTPO-
BOrO BeJlpa M NATUJIUTPOBOrO GHAOHA?

23 (4—6). M3 BOCbMHUIUTPOBOrO BeXpad, HamnoJHEH-
HOrO MOJIOKOM, HAaZXO OTJAUTbL 4 JIUTPA C NOMOLIBIO MYCs
THIX TPEXJHUTPOBOrC H NATHIHTPOBOTO GUAOHOB.

24 (4—6). [IBenHajgnatuBeAepHass 604uka HanoJHeHa
KepocHHoM. Pa3antb ero Ha OBe paBHBIE YAaCTH, TOJb-
3yfChb NYCTHIMH NATHBEAEpPHON H BOCbMHBeAepHOH Oou-
KaMH.

25 (4—6). B Gouke HaxoauTcs He MeHee 13 Benep
6eH3uHa. Kak otTinuth M3 Hee 8 Belep ¢ NOMOIUbLIO JeBs-
THBeAEPHOH U OATHBedePHON Oouek?

26 (4—6). OTuy CTOMbLKO JIeT, CKOJbKO ChIHY H JO-
yepd BMeCTe; ChiH BIBOe cTapuie cecTpsl H Ha 20 ner
MoJo0xe oTHa. CKOJIBKO JieT KaxXJIoMy?

27 (4—5). Ceituac Cepexe 11 ner, a Bose 1 rog.
Ckoabko Jietr 6yner Cepexe u Bose, kKorma Cepexa
cTaHeT BTpoe crtapiie Bosni?

28 (4—6). Oreu crapmwe coiHa B 4 pasa. Yepes
20 net ou Oygmetr crapiue chiva B 2 pa3a. CKoAbKO ceituac
JIleT OTIy?



29 (5—7). Oren crapiue cuiHa B 4 pasa, a cymMma ux
BO3pacToB cocraBasier 50 Jser. Uepes CKOJbKO JieT orely
cTaHeT BTPOe CTapiue ChiHa?

30 (5—7). Ham o6oum BMmectre 63. CeHuac wMnue
BaBoe OoJiblie JeT, YeM Onjio Bam Torma, Korjga MHe
6LLIO CTOJBLKO JieT, CKOMbKO Bam celivac. CKoJbKO ceii-
yac JieT MHe W CKoJibko Bam?

31 (5—7). Cectpe BTpOe Oosbwe Jer, yeMm ObL10
Opaty TOrja, Korga cecrtpe ObIO CTOJABKO JET, CKOJAbKO
6paty Tenepb. Korga 6pary 6yaer CTOMbKO JIE€T, CKOJLKO
cectpe cefiyac, uM o6ouMm BMecte Oyzer 28 Jser. CKOJIbKO
ceilyac JieT CeCTpe U CKOJbKO Gparty?

32 (5—7). Korna Kons ©6na woson, kax Ouas,
MHOro Jiet ObJ1o Terywke Ilose — rogom MeHblIe, yewm
Kose tenepb BMecte ¢ Oneit. Cxoabko Jet 66710 Kodte,
korgaa Tetryuika [losst 6bs1a B Bo3pacre Konu?

33 (5—6). Ha xoneunoit ocranoBke B TpaMpail ceflH
Nacca)KHpbl H MOJOBHHA UX 3aHAJAa MeCTa AJ CHAEHHSA.
CKONbKO uesloBeK CeJM Ha KOHEYHOH OCTaHOBKe B TpaMm-
Bal, ecJH Mocjie nepBod OCTAHOBKH YHC/JAO MaCCaXXHpPOB
yBeanunjocb Ha 8% un M3BeCTHO, YTO TpaMBaii BMellaeT
He 6osbuie 70 yesioBekK?

34 (5—6). Mopckas Boga comepxuT 9% coan (mo
BeCy). CKOJIbKO KMJAOTPAMMOB NPECHO BOABI HYXHO NPH-
6aBute K 40 Kr MopCko#l BOAB, UTOOH cColepxaHue
COJI4 B CMecH cocrtaBaano 29%?

35 (5—6). PruHouHas 1eHa kKaprodessi B CBs3H
C HeHacTtHoM mnorojoi mnoBeicunack Ha 20%. Yepes
HEeKOTOpoe BpeMmsi UeHa Kaprodenss Ha PbHKE TMOHH-
sunace Ha 20%. Koraa kaprodenb CTOHN JeuieBJe:
[0 MOBBIIIEHHS HJAH MOCJAe CHHXKCHHS LEeHbl H Ha CKOJIbKO
NPOLEHTOB?

36 (0—7). II1Boe yyamlUXcs— BHICOKHA W MaJleHb-
KW — BBILJIK OAHOBPEMEHHO H3 OIHOI'O U TOTO XKe ZOMa
B OAHY WKoJY. ¥ oaHoro M3 HuXx wmar 6ul1 Ha 20% ko-
poue, YeM Yy JApyroro, HO 3aTO OH YycneBaJd 3a TO Ke
Bpemsa penatb Ha 209% OGoablue aros, yeM npyroi. Kro
M3 HUX paublle Npuiiesa B IIKOJY?

37 (5—6). Banaxnoctb cBexkeckoweHHoi Tpasu 60%),
cena 15%. CkosbKO celia MOJYYHTCSE H3 ONHOH TOHHBI
CBEXKECKOLIEeHHOH TpaBhbi?

38 (b—7). Llena BxXojfHOoro OujieTa Ha CTaAHOH CO-
craBaaiaa 20 kon. Ilocie cHMXXeHHsI BXOOHOH nNAAaTLl
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47% (6—8). Typuct ornpasasercsi 8 noxod 3 A B B
n o0paTHO M MMPOXOAMT BeCb NYThb 3a J yaca 41 muuyTty.
Jopora n3 A B B ujger cHayaaa B ropy, NOTOM NO pOB-
HOMY MeCTy H 3areMm nof ropy. Ha Kakom npotsikenun
nopora IMpPOXOAHT NO POBHOMY MeCTYy, €CJIH CKOPOCTDb TV-
pHucTa COCTaB/seT NPH nogbeMe B ropy 4 kKm/fuac, Ha
pPOBHOM MecTe D KM/4ac M fpH ChmycKe ¢ ropsl 6 KM/fuac,
a paccrosuue AB pasuo 9 kKm?

48 (4—6). a) 3anucaTbh ¢ NOMOLULBLIO YeThIpex UNdp —
IABCEK, 3HAKOB JAeHCTBHN M, OBLITL MOMXCET, CKOOOK, Yucha
0,1,2,3,4,5,6, 8, 9, 10.

6) (6—7). MOXXHO JH TaK 3anucaTtb YHCAO 7?2

49 (6—7). Hanucare uucyio 100: a) iwectbio oguHa-
KOBLIMH Uu@paMH, O0) AEBATbIO pasHbIMH 3HAyauluMu
nudpaMu.

80 (6—7). Hanucate uncio 9 mecsiTbio pas3/iHYHBEIMA
nHQpamu.

561 (4—5). Cymma uundp ABY3HAUHOrO 4ic/Aa paBHA
HanboJsblieMy H3 OANO3HAUHBIX 4YKCEJd, a 4YHCJIO AECAT-
KOB Ha 2 MeHblue 370 cyMMBl. Kaxkoe 310 umncsio?

52 (4—5). Cymma nudp ABY3HAYHOrO YHCJa paBHa
HaHMeHbIleMY W3 JABY3HA4YHBIX yucesa, a uudpa AeCITKOB
B YcThHIpe pa3a Meublile Uu¢pol exunuu. Hautu uucho.

53 (5—6). Hanucarb HauGoJabliee lieJoe UYHCHO,
a) B KOTOpPOM Bce uudpH pas3nuuHbl, 6) B KOTOPOM BCe
LH( PO pa3MHYHEL H KOTOPOE HEeJHTCH Ha 4.

54 (5—6). Hanucatp HamMeHbllee HeJ0€ YHCAO, CO-
CTaBsJeHHOEe M3 BCEX UHp, KOTOpoe AeaHTCA a) Ha 5,
6) na 20.

55 (0—7). PaccraBbTe B 3amnHucH

4.-12418:643

CKOOKH TakK; 4yTo6nl nosayuunoch a) umucao 50, 6) HauMesbe
Iee BO3MOIKHOE YHCJIO, B) HauboJiblllee BO3MOXKHOE 9HCJIO,

36 (4—6). B 3anucy 88888888 nocraBbte MeKAy
HeKOTOPBIMH BH(pPaMH 3HaK CJOKEHMSl TakK, YTOOHl MO~
JYYHJIOCHh BLIpaXXeHHe, 3HaueHHe KoToporo pasHO 10090.

57 (4—6). 3anucanbl nDOAPAK HABanuaTe NATEPOK
555 ... 5 5. IloctaBbTe Mexny HekoTOphiMH Ludpamu
3HaK CJOKEHHsi TaK, 4yToObl cymMMma pasHsintace 1000,

58 (4—7). B Boipaxennn 1:2:3:4:5:6:7:8:9
paccTaBHTb CKOOKH Tak, 4To6bl pe3yabTar Ohijl a) MHIH-
MaJbHBIM, 6) MaKCHMAaJbHLIM,
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59 (4—6). Haiity nenoe uuHcaI0, KOTOpPOE B CeMb pas
6oabuie HHPPH €ro eInHHL.

60 (5—7). Tpexanaunoe ynuc;10 HaunHaeTcs Hugpoit 4.
Ecnu a1y undpy nepeHectd B KoMell yucia, TO mOJy-
YHUM YHCJO, cocTaBadmiollee 3/4 ucxopHoro. Ha#HTH wHc-
XOJlHO€ TPEeX3HayHOoe YHCJIO.

61 (5—7). Haiitn nepyxssauHoe 4YHC/IO, KOTOpOE QT
nepecTaHoBKH ero Lu(p yBenuuusaercs B 4,5 pasa. - !

62 (5—8). Hexkoropoe u4ucja0O oOKaHuMBaeTcst Ha 2.
Ecan sty undpy nepeHecTH B HA4ajJo0 YHCHAA, TO YHCIO
yaBouTcs. HaiiTH nauMeHbliee TakKoe YHCJI0.

63 (6—7). Haditu uudpel coTeH M eAHHHUL, YHCIA
42 % 4 %, ecIH H3BECTHO, YTO OHO JeJHTCH Ha 72.

64 (7—9). Haiitu nmBa TpexaHaunblx upcnla, 3iias,
uTO HX cymMa Kkpartna 498, a yacrtioce KpaTHo 9.

65 (6-—8). Bce RBy3HauyHbie uKcaa, He OKaHYHMBAIO-
1HeCs HyJieM, BBIIHCLIBAIOT OAKO 3a JAPYrHM TaxK, 4To
KaXX[0e caeAyioniee HaYMHAETCsA C TOM K€ LUPPH, KOTO-
poil okaunuuBaeTca npepwbiayilee. Ilosyuaercsi HekoTopoe
MHOI'O3HayHoe uHCea0. F3 BceX MHOro3HauyHHIX 4uced, KO-
TOpLIE MOXHO TIOJYYHTb Takum o0pas3oM, BHIOUPAIOT
HauMelbllee B Hanboapluee. HalTn ux cymmy.

66 (b—8). M3 umcna 1234567 ... 5657585960 buI-
uepkHYyTh 100 g p Tak, uTobbl ocTaslleecss $HCAO ObLLIO:

a) HauMeHbIUHM,

6) HanbOJNBLLIUM,

67 (5—8). Hokasarp, uto unciao 11 ... 11 (Bocemb-
JecsaT oamMa cAnmuHLa) nenurcs Ha 8l.

68 (5—8). Ilsoe A u B urpamoT B Tagyi0 Hrpy: no-
OUepeIHO Ha3bIBAIOT LEJble IOJNOXKHUTENbHEE YKciia, npu-
yeM Mrpok A HasuiBaeT uyncao He Goabluee 10, urpox 8B
Ha3bIBRET YHUCAO, NIPeBhIIaollee YHCAO, HA3BAaHHOE WNr-
pokoM A, 10 He Gonee uem Ha 10 um T. n. BourpmBaer
10T, KTO Haazoper uuncno 100. Kak pon:ken wurpatp A,
yTOOH 3aBeJlOMO BLHIHIPAaTh?

69 (6—8). Keampar uucna cocrour u3s uudpp 0; 2;
3; b. Hailitu ero.

70 (6—8). CymMa HeCKOJBbKIIX UYilceJ paBHa eau-
Hupe. MoxerT JH CyMMa HX KBaapaTOB ObITh MCHBIIC
0,017

71 (6—9). Hoka3aTb, uTo JI06YI0 CYMMY, He MeHb-
Iy YeM 8 KOm., MOXKHO BHIIaTHTL JHIIb MOHETaM,
JIOCTOHHCTBOM B 3 Komn. H 5 Kor.
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82 (7—10). Hoxaxwure, uto unuciao 11 .., 1122 ... 22
(coctosamee n3 100 epunun 1 100 nBOEK) ecThb npousse-
JleHle IBYX MocJenoBaTelbHbIX LeJbiX YHCeJl.

83 (7—10). YUro Goabiue: a) 5%° pam 3°0? @) 2790
uayn 53009 g) 2300 pgy 32007

84 (6—8). Uucna 21971 y B!971 prpinucaHel ONHO 3a
ApyruM. CKOMbKO Bcero nudp BLIMHCAHO?

86%* (7—10). MoKHO nH Bce deCATH3HAYHEIE YHCJA,
3danucolBaeMble npu nomould uudp 1 u 2, pasburs Ha
JBe rpynnbl TakK, 4TOOLI cymMMa [OBYX JIOObIX uHceJ H3
OHOH TpynnbLl Cojep:kaja B CBOell JNEeCATHYHOH 3amnucH
He MeHee OBYX TPOEK?

8§6** (8—10). Jauwl agBe rpynnsl NoApsn Ppacrnoso-
JKEHHLIX HaTypaJibHbIX uKcel, B Kax ol no k uucen. Ilpu
KaKuX k 3TH rpynnbl 4Hced MOXXHO, H3MEHHB MNOPSANOK,
NMOANHCaTb OAHY NOA APYro#l Tak, uTo, CJIOXHUB CTOALLHE
ApPYyr TNoJj ApYyroM YHcJaa, MBl NOJAYYHM CHOBa R Hary-
panbHBIX yHCceNd, HAYIUHX NOAPAA?

87* (7—10). B rtabauuy 9 X 9 paccrasaeHp 4YHCIa
1, 2, 3, 4, ..., 8l. [dokasarp, yto npu Jawoboi paccra-
HOBKe HaHAyTCA MABe COCeAHHE KJETKH TaKHe, 4YTOo pas-
HOCTb MeXJIY YHC/AaMH, CTOSIIMMH B 3THX KJeTKax, He
MeHbllle 6 (COCeAHHMH HAa3bLIBAIOTCA KJIETKH, HMeEIOLHe.
0011yI0 CTOPOHY).

88** (7—10). B HekoTOpOM IHECATHUHOM 4HCJe
Q0903 ... ajp nepsas uubpa a; paBHa yUCHy HyJel B 3a-
IIMCH 3TOro 4Yucaa, Bropasi UHGppa Qg— YHCAY €AHHHI,
TPETbsl — YUCJIY [ABOEK H T. M., NOCAEAHAS Qg YHCAY
IEeBATOK B 3amHcH 3Toro yucaa. Hautu uwnciao.

§ 2. Jlornyeckue 3anauu

89 (7—8). Heckonbko xoMaHp pasbirpalu nepseli-
CTBO nO BOJef00Jy, CHIrpaB KaxJaasi ¢ KaxOod no of-
HOMY pasy. J[loka3aTb, 4TO €C/lH KakHe-HHOyldb [ABe
KOMaHJbl OAep¥aJi OAMHAKOBOe YHCJI0 nobel, To Haii-
nytcsa Takve TpH Komauawt A, B u C, uto A BHIHrpaJna
yB, ByCu CyA (3ametruM, UuTO 0OpH urpe B BOJei-
6011 HET HHUbHX).

90 (7—8). IlpeanoJsioxkuM, UTO CHNpaBedNHBH CJie-
LYIOLLHe YTBEPKIECHHS:

a) cpemu Jojel, HMEIOINX TeNeBU30Phl, €CTh TAKHE,
KOTOpHIE He fIBJSIOTCA MalJsipaMH,
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6) nalomn, KaxXAblil AeHb Kynawouuecs B Oacceiine,
HO He #ABJAsIOLLHECH MaJsipaMu, HC HMEIOT TeJeBU30pPOB.
Caenyer Jin OTCiofa, YTO CIPaBeAJHBO yTBEp:KIEHHE:

B) He BCe BJaje’bibl TeJeBH3OPOB KarAblil Helib Ky-
naloTcsi B 6acceiige?

91 (7—10). KakoBo Raun0oJsbLice YHCAO YTBEpPXKIe-
HIIH K3 TPHBOAMMDIX HilZKe, KOTOPbLIE OAHOBPEMENo MO-
YT ObiTb HCTHUHHBIMH:

a) o JgoBkau,

6) ko ue Beser,

B) JI:k0 Beser, HO OH He JOBKady,

r) ecam Ko JIOBKay, TO eMy He Be3eT,

) ko siBssieTcsi JIOBKa4oM TOrAa M TOJMBKO TOrxa,
€CSH €My Beser,

e} au6o k0 JoBKau, JakGo eMmy Be3eT, HO He TO
H Apyroe OAHOBPEMEHHO.

92 (7—10). a u b — uennvle NOJNOKHTEJIbHLIE YHCIA.
[13BecTHO, YTO U3 CAEAYIOUIHX YEThIpeX YTBepxKAeHuil:

1) a+ 1 neaurcs Ha b,

2) a pasHoO 2b + 5,

3) a-f b meaurcs wa 3,

4) a -+ 7b — npoctoe uucao,

TPH BepHBbIX, @ OQHO HeBepHOoe. Halgute BCe BO3MONSHHBIE
napol a, b.

93 (6—8). Hanta HatypanbHoe uHuciao A, €cay H3
Tpex CJAeAYIOLLHUX YTBEepXKAeHUH JABa BepHbl, a OJHO — He-
BEpHO:

1} A -+ 51 ectb TOUHBIH KBagpar,

2) nocaennsis uugpa uyncaa A ectb eAHHNILLA,

3) A — 38 ecTb TOYHBIII KBajpar.

94 (7—10). HaiiTh Bce Takue ABy3HauHbie uuciaa A,
LI KaxKA0ro H3 KOTOPbIX JBa H3 CHACAYIOIIHNX YeThipex
YTBEPXKIAEHHH BepHbl, @ ABA — HEBEPHHI:

1) A peawntcs na 5,

2) A peautcsa Ha 23,

3) A -+ 7 ectb TOUNBIN KBajpar,

4) A — 10 ecTb TOUHKII KBaapar.

§5 (7—10). Haiinnre, kakyio uuppy o6o3Hayaer
Kaxjaas 6ykBa B CJAEeAYIOLICM paBeHCTBE:

a) AXA4 = BAX,

6) [TH! = HJIH,

B) AA"” = AHHA,

r} KAK = bXE,
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§ 3. Npunuun Jdupuxae

106 (4—6). B marasun npupesan 25 suHKOB € 516-
JIOKAMH TPeX COPTOB, MPHYEM B KaXKIOM fIILHKe Jexand
s16JIOKH Kakoro-to oaHoro copta. MoxKHO JaM HaiTu
9 ssmHKOB ¢ A6JI0KAMH OJHOrO COpTar

107 (4—6). B sAmmHke JexxaT UBeTHble Kapanlalliu:
10 kpacHbIX, 8 cuHUX, 8 3e/eHbIX U 4 XKeaTblX. B TeMHoTe
GepeM M3 fillMKA KapaHlalu. Kakoe HauMeHbluee YUCIO
KapaHpawled HajAoO B3f1Tb, UTOOLI CpelH HHX 3aBeAOMO
a) OmJo He MeHblle 4-X Kapapjailleli OXHOro uBeTar
6) 6bl1 xOTA GHl OJMH KapaHaaul Ka)XAoro nsera? B) Obi-
JIO He MeHbllle 6 CHHUX KapaBaaluen?

108 (6—8). [loka3aTth, UTO cpegu MeCTH JIOObIX UeabiX
yKHcesl HalifyTcs ABa, Pa3sHOCTb KOTOPHIX JENHTCH Ha D.

109 (7—10). VimeroTcs n ueanix uncea. JJokasatp, uto
Cpeln HHX HaMAyTCd HECKOJbKO (uyH, OLITb MOXKeET,
ONHO), CYyMMa KOTODPHIX NeJHTCA Ha .

110 (8—10). oka3saTb, 4TO HaliieTca YNCJIO BHAA

19711971 .., 19710... 0,

KOTOpOoe aenutcs Ha 1972,

111 (8—10). Hokasatp, YTO AJisi KaxJAOTO HaTypalb-
HOTO yHcCJa n Hanjercs HaTypaJibHOoe YHCJO, Bce INUGPH
KOTOpOro nsTepKH H HYJH, KOTOpOe HEJHUTCHA Ba M.

112 (4—6). CKOJBbKO MOXKHO B3fITh Pa3HbX HaTypa.lbs
HHX yuces, He OGosbiunx 10, 4yToOH Cpen HHX He Halus
JIOCh ABYX, OJHO M3 KOTOPHIX TOYHO BJBOe OoJiblie Apy-
roro?

113 (7—10). Bepno au, uro cpean mo6ux 30 pasHbX
HaTypaJbLHbLIX 4yHCed, He npeBocxopsuiux S0, Bcerga Mo-
JKHO BbIOpaTh ABa, OJHO H3 KOTOPHIX TOYHO BABOe 00Jhe
e apyroro?

114 (6—7). B knacce 40 yuenukos. Hafigerca su Ta-
KOH Mecsill B TOJly, B KOTOPOM OTMeuatoT CBOM JE€Hb POX-
JeHHS He MeHblle YeM 4 yyYeHHKa 2TOro KJjaccar

115 (6—7). B wkone 30 ksaccos u 1000 yvamuxcs.
JloxasaTth, 4TO eCTb KaacC, B KOTOpOM He MeHee 34 yue-
HHKOB.

116 (6—8). B xsacce 33 y4eHHKa, a cyMMa HX BO3-
pactoB cocrasiasiet 430 ser. CnpaBelJiHBO JH yTBepXK Ae-
H¥e, UYTO HaiAyTcs B Kiaacce 20 yyamuxcs, CymMMa BO3-
pactoB KOoTOpBIX Gonblue 260?
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JI0Ka3aTh, YTO B JIeCy MOIKHO BHIOpaTh NPSAMOYTOJALHYIO
itomanky 10 m XX 20 M, Ha KOTOpOIf He pacTeT HH OJAHO
Jepeso.

§ 4. 3apayd Ha AEJHMOCTH
M HeompeaeJeHHbIE YpaBHeHuUS

129 (4—6). Kons p Tlers xynuiau onuHakoBbie Gero-
Bble JIBIKH. CKOJbKO CTOMT OJHA mapa JbixK, ecau [lers
YyOJATHJI CTOMMOCTb JblXK Tpexpy6/eBbiMH OHJIeTaMH.
Koss — natupyOsieBbIMH, a BCero OHM Jald B Kaccy
Menblie 10 KpeauTHbIX GuJIETOB.

130 (4—6). CKo/MbKO HMceTCs 4eTHIPEX3HAYHBIX yuced,
KOTOpLIE HeJisiTcs Ha 45, a nBe cpennue uudpo y Hux 97?2

131 (4—6). K uncny 15 npunumuTte ciesa H crnpapa
1o oxnofl uuppe Tak, 4ToObl NOJYUeHHOE YHCIO AeJHJIOCDH
na 15.

132 (5—6). Hahtu nocnennio uudpy claeayiouiHx
ynces: a) 61971 6) 91971 gy 31971 ) 91671,

133 (5—6). Halitn Haumenbplllee HaTypaJbHOE YHCIO,
neqasivieecs Ha 36, B 3amHMCH KOTOPOro BCTPEUAIOTCH Ble
10 nudp.

134 (6). Ilokasath, uto pasuoctb 9197271972 penurcs
Ha 10.

135 (6). Kako#t untpoit 0kaHIHBAETCHA YHCIIO

0999°%™ 3

136 (4—6). CKOABbKUMH HYJAAMH OKAHYHBAETCS MPOHU3-
BegeHue

1-2.-3-4...98-99.100?
137 (6—7). dokasaTb, UTO YHCJIO

719581970 _ 36870
10

HeJioe.

138 (5—8). JlokasaTsk, UTO K3 JIIOOBEIX O LENBIX YHCE!
MOJKHO HaUTH 3, CyMMa KOTOPHIX AEJUTCH Ha 3.

139 (6—10). HokasaTb, 4TO eC/IM p — NPOCTOE UHCJIO
H p> 3, To uncyio p? — 1 penurcs Ha 24.

140 (6—10). Ecnu x2 4+ y? neantcd Ha 3 u x, y ue-
Jible, TO X H y Aensarcd Ha 3. Jloka3aTb.
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121 (6—8). Joxasatb, uTO cyMMa KBaJApaTOB Tpex
IeJblX YHCeJ He MOXeT NpH AedeHild Ha 8 [aTb B
OCTaTKe 7.

142 (5—7). Haiitu Takue ueThipe HATypa/blibIX YHC-
q1a, 4TO TpOH3BeleHHe JI00bIX Tpex M3 HHX, CJAO0XKEeHHOe
C eTHHHLeN, AeSUTCA HA YeTBEPTCe.

143 (6—8). Haflitn Takue ueThpe pasHHX HENBIX gme-
J1a, UTO CVMMA JIIoOLIX TpeX K3 HHUX JEeJHTCS Ha yeTBepToe,

144 (7—10). HafiTu n Takux pasublX LeJBIX gHCel,
UTO Npou3BelleHHe JIoOLIX n—1 U3 HUX [AeJUTCA HA
OCT&BILEECs: YUCJIO,

145 (6—7). BepHa au Teopema: ecaH 3anucatbh B 00-
paTtHOM nopsiike nudpul JbOro nesoro yucaa, To pas-
HOCTb HCXOAHOTO M HOBOIO YHCJIA pasfiequTcsl Ha 9?

146 (6—8). Halitn Bce TakMe HaTypaJbHble 4HC/IA,
KOTOpble yBeJIMUMBAOTCA B 9 pas, ecan mexnay Iugpon
eAHHWI 1 U poNt AeCATKOB BCTABHTL HYJb.

147 (5—7). IlaTb yyacTHMKOB OJIMMIHAABI CTafH ee
nobeaurensimu, HabpaB no 15, 14 u 13 6GanjoB u 3aHAB
COOTBETCTBEHHO NepBoe, BTOpoe H TpeTbe MecTa. CKOMbKO
YYaCTHHKOB 3aBO€BaJH KaXXJ0e NpPH30BOE MECTO, €CaH
BMecTe OHHM Habpaau 69 6annios?

148 (6—10). Hafltu nauGoabuwiufi obuiud AenuTEIb
upcen 2n -3 u n 4 7.

12n + 1

149 (6—10). Hokaszarb, uto Apodb 30m 2 — Heco-

KpaTuMa.

150 (7—10). HafiTh Bce wULeable N1, NPH KOTOPHIX
192 47

7n -+ 11

151 (6—7). Moxno an yuciao 1974 npeacraBuTh Kak
Pa3HOCTL KBAApPATOB JBYX HATypPaJbHBEIX UHCEs?

152 (6—10). BeisicHHTD, NpH KaKiX HAaTYypaJbHBLIX 3HA-
ycHHAX 1 uncio n® — n aeantca Ha 120.

153 (6—10). [dokazath, 4YTO NpOU3BEHEHHE YeThIpex
NOCJEA0OBATeJAbHBIX HATYpadbHBIX UHCes, CHOXKeHHOoe ¢
eIuHuLel, eCTb TOYHBIN KBaapar.

1534 (7—10). Hu omHo M3 uucen p— 1 u p-} 1, rae
p — NIpOH3BeJlcHHe NepBLIX N NPOCThHIX uncea (n > 1), He
IBNAETCH NOJHBIM KBajxpaTtoM. [JokasaTe.

155 (6—10). Hokaszarb, 4TO €C/AH Kaxaoe H3 ABYX
yucesl eCTh CyMMa KBajpatoB ABYX LeJbIX YHCEN, TO HX
NpOH3BeIcHHe TaK)Ke eCTb CyMMa ABVX KBaJpaTos.

neJsoe 4YucJo.
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169** (8—10). Kaxapas u3 10 uudp O, 1, 2, 3, ...
..., 9 HanucaHa Ha ABYX KapToukaX. [lokasaTth, UTo 3TH
IBaAuaThb KapTOUYEK HeIb3st BHJIOXHTh B PSR TaK, YTOGHI
MEXJY ABYMfA KapTOYKaMH C OJIMHAKOBOH HH(DPOH ~ Je-
}aJio poBHO R Kaprtouexk (mas k=0,1,2,3, ..., 9).

170* (7—10). Yaurka noaser u3 To4kd A no maocko-
cTH, nosopauusas Ha 90° yepe3 kaxasie 15 MunyTt. oka-
XKHTE, YTO OHA MOXET BEpPHYTbCd B TOUKY A TOJBKO
yepe3 HeJg0€ YHCJAO YacoB (CKOPOCTb YJHTKH CYHTAETCs:
IIOCTOSIHHOM ).

171* (8—10). Hdaun n uucel ay, Qa, ..., Qn, RAKAOE
M3 KOTOPHIX paBHG -1 man —1, u

aa -+ a3+ ... +a,-a,+ a,a,=0.

JHokasaThk, 4TO # meJHTCH Ha 4.

172* (8—10). Haiitu Bce Takue NBy3HayHLIe YHCIA,
YTO CyMMa KaxXHOoro TakKoro 4YHCAa U YHCiaa ¢ TEMH XKe
nudpamu, 3anicaHHBIMH B 0O6paTHOM nopsiKe, eCTb I10JI-
HLIH KBaapar.

173 (7—10). Yrobul y3nath, saBagercs JH uHcjI0 1601
IIPOCTHIM, €r0 CTaJH MOocAeJOBaTeNbHO JeNuTh ha 2, 3, 5
H T. B. Ha xakoM npocToM 4ucjie MOXKHO NpeKpaTHTb HC-
NLITAHHA?

174 (7—10). Uucno p npoctoe. CKOJbKO CyLIECTBYET
yucesa, B3aUMHO NMPOCTHIX € YHCJIOM p3 M MeHBbUIHX €ro?

175* (8—10). JBa nBy3HauHbIX YUCT2, 3aMHCAHHBIX
O1HO 3a JApYyFrHM, 00pasyioT YeThipex3HayHoe YHUCJO,
KOTOpOoe MQeJquTca Ha HX mnpousBefetine. Halitu 3tH
YHucJa.

176* (8—10). M3 tpex3nayioro 4ucaa BHUIA CYMMY
ero uudp. C nosyyeHHBIM YHCJOM NPOAENAJH TO JKE Ca-
Moe U Tak praJtiee, 100 pas. Ilokasath, UTO B pe3yAbTate
MONAYUATCS HYJb.

177* (10). CronbKkiiMu crocob6ayu uucao 1971 moxuo
NpelCTaBHTh KaK CYMMY HECKOJbKHX MOCJeN0BATeNbHEIX
HaTypaJbHBIX YHCen?

178* (8—10). MHoxaszats, uTOo ofulee HaxMeHbLuIee
KpaTHoe vucea I, 2, 3, ..., 2n pasHO 00iIeMy HalIMeHbL-
IueMy KpatHomy uncen n—+ 1, n+2, ..., 2a.

179* (9—10). Hoka3saTb, UTO €C.IH § — YHCIO BCeX Jie-
AUTEMeH HaTypaJbHOro yHcjaa 7, TO TPOH3BelenNe BcexX

neautesnell pasHo 4/n’.
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192 (7—10). Tpu kynuuxu: Oaumnuana, Cocunarpa u
IToankcena nuau yvai. Ecan O6u1 OnuMmnunana sLlnijia HA
D yaulex yas 0oJbllie, TO OHa BhinuJga Obl CTOJBKO, CKOMb-
ko Cocunarpa u I'lonuxkcena Bmecte. Ecau 6b1 Cocunatpa
Cuinuaa Ha 9 yamek yasg 6o.blie, TO OHa BHINHJAA Ok
CTOJIbKO, CKOoAMbKO Oaumnuana u [Toaukcena smecre. HMx
oruecrBa: TutoBHa, ¥YBaporHa u KapnosHa. Onpene/nurn,
CKOJILXO BBINHJA 4YallleK KaxXOgasi H3 HHX H Yy KaKoil Ka-
KO€ OTUYeCTBO, €CJH H3BeCTHO, UTO THTOBHA BLINIHJA YHC-
JIO yaulek, kpaTHoe TpeM, a KapnosHa Boinudaa 11 yawex.

193 (8—10). Tpu konxo3uuka: Ilerp, [laBesa n Aunpeit
B ux xenw Exatepuna, Mapuss n Banentuna ortnpasu-
JHCb B Koonepatus., KaxKaslii H3 3THX LUECTH JUL KYNHA
CTOJLKO Bellell, CKOJMLKO pyOJied 3anjaTu/ 3a KaXAyio
Beulpb. IleTp Kynua 23 Bewamu 6osaee, yvem Mapus, alla-
Bea— 11 Bemamu Oojee, uem EkartepnHa. HaBecTHoO,
KDPOMEe TOr'O, 4TO KaXAbli MYXK H3Aepxaa una 63 pyoas
OoJiblue, ueM ero xeHa.

OnpenennTb WM$ KeHbl KaxXJAOro KOJXO3HHKA,



TJIABA 1
AJITEBPA

§ 5. MpeoGpasosanus, GyHKUHH,
YPaBHEHHSI M HEPaBEHCTBA

194 (7—8). Pa3noxuth HAa MHOMKHTEJH:
a) +xt+1, B) xB4+x41,
6) 4 x4 1, r) x84+ 3x*+ 4.
195 (7—8). PasnoXuth HAa MHOXUTJIH:
a) (@a—bpP +(b—c)+(c—a),
6) @a—x)y*—(a—y) @+ (x—y)d
B) x(*—2) 4y (22— x3) + 2(x* — 93,
r) (x4+y+zP—x3— 3 —2%
196 (8). HokasaTb, YTO MHOI'OYJICH

DO e e O A R o 2l

JEJUTCA Ha MHOTro4JIeH
M0, Fx2xd-1.

197 (7—8). Hoxasate, uto ecan a-}+ b4 c=0, 10
a) a®+4 b® + ¢ = 3abc,
6) «®+ a’c — abc + b%¢ 4 b¥=0.
198 (6—7). Hoxasartp, uto ecqu b =a—1, TO
(a+b) @+ b)) (a®+bY) ... (@ + %% = a% — b*,

199 (7—10). Hoxkasatb, 4TO ec.rm%—l——g-—{--ff—-:l I
a b ¢
;——l—-;—i—;zo, TO
22

FTpta=L

24



200 (8). Haiitu npoussefieHue
101 - 10001 - 100000031 - ... - 100 ... 091,

- e "4

o™ 1 HYIL

201 (8—10). Haiitu takue @ u b, uToGBl Mi{OrO4J/CH
'+ x34 242+ ax 4 b OblT MOJNHBIM KBaJipatoM.
202 (8—10). Haiitu cymmy

1 1 , I
VALY v SR RV YT
203 (8—10). Hantu cymmy
1 1 1
33472345 " VEGFIGFIGTI "
204 (8—10). Hairtu cymmy
S=1+2x+3x2+4x3+ 2o +nx“"‘.

205 (8—10). Hajitu cymmy
1.1142-2143-3!'4 ... +n-nl.

206 (7—10). Hokazatb ’
11,85 9 1
19 2 4 6 "°° 100 10 °
207 (8—10). Hoxasatp, YTo npH JOOBIX AeHCTBHTE/ b~
HblX @ M b, He PaBHLIX OJHOBPEMEHHO HYJI0, YPaBHEHHE

a? b2
X +x—-l—l

HMeer OeACTBHTENbHDLIE KOPHH,

208 (8—10). a, b, ¢—pasanunpie 4HCAd, NPHYEM
¢ 7= 0. Jloka3aTtb, uTo eciu ypaBHenus x2 -4 ax +bc =0
H x?+4 bx 4 ca = 0 umMeiOT POBHO OAHMH OOLIHMH KOpEHb,
TO JpyTHe KODHH 3THX ypaBIeHHH YIOBJETBOPAIOT ypaB-
"o X2 4 cx 4+ ab = 0.
~. 209 (9—10). MssectHO, uTO @ + b -} ¢ << O uuTo ypas-
eHue ax? + bx + ¢ = 0 He HMeeT AEHCTBUTE/ABHBLIX KO-
Hell. OnpenesauTh 3HaK KOa(pHIHEeHTa C.

210 (9—10). Jlaubl n noJNOXHUTENAbHBLIX YHCEN a4, Az,
ai, ..., Qn, IPON3BelleHHe KOTOpHX paBHuo l. Jlokasath,

HTO
(1 + al) (l + (12) veu (l + (l,,_)? 2n_.

3 H. Jl. BaluHckan 25



211 (8—1i0). HorasaTtb HepaBeHCTBO

f;—-i— b2 - c2>=ab —ac - 20e.

212 (8—10). Hokasatn, uto
41 =20yl —x+ 24 1)
213 (8—10). Hoxazatp, uto
a*+b*41>=ab+a+0b.
214* (8—10). Jlokasartb, uto ecan abc = 1 u a3 dois-
e 36, to —%2- + 6>} ¢2>ab 4 be Lt ca.

215 (8—10). Hoxasarte, uro x2 4 y2 + 22=xy + x2 +
+ yz.

216 (9—10). Hokasatb, uto ecan a2-4-b2<<2, 710
a--b<<2.

217 (9—10). Ecan a, b, ¢ — cTOpoHB TpeyroJibHHKA,

TO
ab+ bc+ca<a®+ b+ c2<<2(ab + bec + ca).

Jloka3arts.
218 (9—10). doxasatb

] I 1
gtgrt . o<l

219 (9—10). Hokasatp, uto AJas JIOOGOr0 HaTypadb-
Koro # > 1 cnpaBeAJiMBLl HEpaBeHCTBA

n I 1 1
'_2"<1+3+—§+ ..-+2n <n

220 (9—10). Hoxasatb, 4TO €CaH x+y-|—z-.= 1, To
x4 y2 422> 1/3.
221 (8—10). Haiitu geficTBaTe/IBHBlE peuleHHst ypaB-

HeHUSA
(x— 1) (x—3)(x+ 5) (x+7) = 297.

222 (8—10). Pewntb ypaBHeHue

1 + 18 18
x4+ 2x—3 242%4+2 x4 241"

223 (8—10). Pewntp ypaBHeHne
3 1 4 o
—x_+x-—l+x-2+ 3+x—1 Fr—5=0
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224 (8—-10). Haiitu mefictBuTeJALIBIC PelieHHs ypaB-

HE IS
(x + 2)* + x* =82.
225 (8—10). Pewnth ypaBHeHHE

A/3x7 4+ 6x+ 7+ 4/5x2+ 10x F 14 =4 — 2x — &2,

226 (8—10). Pewntb ypaBHeHHe

Ax+3—a4x—1+A/x+8—64/x—1=1.

227 (9—10). Halitu nedsie nofoKHUTeiblible pelleHHsE

ypaBHeHuUs

I 1 Vi=n-+4
L24~&3+-“.4-Mn+n_—vq—n+5'

228 (9—10). Pewuinutpb ypaBHeHHE

'\3/1 -}—x-l—»\?’/l —X=q.
229 (9—10). Pewnts ypaBHeHue

A/ —p+ 24/ —1=nx.
230 (9—10). Pewntb ypaBHeHHe

A4 —x? +f\/l+4x+1/x2—|—y‘3—2_/—3=

-_»\/x4 16 —y -+ 5.

231 (8—10). Pewntb cuctemMy ypaBHeHHH

{«/(x+3)2=x+3,
A/ (x —3)2=3 — x.

232 (8—10). Pewuntb cucTEMy ypaBHCHHM

ix+y+ Yo—q
|
l

x+y

x—1y 1
xy+ C+c'

233 (9—10). Pewunts cucteMmy ypaBneHui

3‘
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234 (8—10). Pemnthb cncremy ypapuenni
x4 y°=q,
{ x+xy-+y=>a.

235 (8—10). Pewntn crereny ypasnenni
a{yz — zx — xy) = xyz,
b(zx — xy — y2) = xyz,
¢ (xy — y< — zx) =xy2.

236 (8—10). Pcumth cucremMy ypaBueni

st yt=a,
{ x+y="20.
237 (8—10). Pemnto cucteMy ypabiuenni
(c+yx+y+2)=72
(y +2) (¢ +y + 2) = 120,
(2 -+ x) (x4 y +2) == 96.

238 (9—10). Pewnuth cucreMy ypasnesiuii

{ VP — A — =y,
xt— =144,

239 (7—10). P(x) — MHOrouw.IeH ueTBEpPTOil CTcleHH
takofi, yro P(l) = P(—1) u P(2) = P(—2). Hoxa-
3a2Thb, 4T0 P (x) = P(—x) nns awb0ro x.

240 (8—9). Haiitn, npu KakoM LeJOM @ MHOTouJell
(x —a) (x— 10)+ 1 MOXKHO pasioXHUTb B NPOH3BeleHHE
ABYX MHOTOWJCHOB (HEHYJeBOH CTeneHH) C LEeNbIMH KO-
s PUIHEHTa M.

241 (8—10). Haiitu HauMeilbllee 3Hadenue Qpynkiun

y=xkx+1)x+2) (x4 3).

242 (8—10). Haiitu nauMedbulee sHauenne QyHKUI

243 (9—10). Haiitu Mmakcumy™M ab, ecnu a 4+ 26 = 1.
244 (8—10). Hakitn 3nauvenus a u b, npu KoTopLixX

3nauyedHe MHorousena a®- 6% -4 ab nanmenubulee, ecan
at+b=1
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245 (7—10). Hahtu cymMy KO3(P(HUHEHTOB MHOrO-
yieHa, NoJy4yalollerocs Ioc/jae PacKpbiTHs CKOOOK M NpH-
BeeHHST NOJAOOGHBIX UJIeHOB B BbIpaXKeHuH

(2 — 3x + x99 . (2 + 3x | x0T,

246 (9—10). [lokasatb, uT0o npH Jo6OM Hatypalbe
HOM N

(D)D) +5) o (1 i) <2

247 (9—10). Hokasatp, uto npu J0060M HaTypalbe
HOM 1

(1+35)(+5)(t+35) - (14 595) <3

§ 6. MaremaTuueckas HHAYKIHUS
H KOMOHHATOpHKA

248 (9—10). HokasaTtp, uro (n3 -4 5n) penurcs Ha 6.
249 (9—10). Hoxasatb, uto AJjs J000ro HaTypaJb-
Horo n > | cnpaBeAsIHBO HEPABEHCTBO

1 { 1 1
n+l+n+2+ +Tn- 2°

250 (8—10). Yka3aTkp Bce HeHeXXHEIE CYMMBHI B 1eJioe
yucyo pyOJiel, KOTOPble MOXXHO YIUIATHTDH € TIOMOLIbIO KaK
YeTHOrO, TaK M HEYeTHOTro umcaa Kynwop (B obpalieHUH
HMetOTC Kymopel JoctonHcTtsom B 1, 3, 9, 10, 25, 50 u
1 pyoOaeit).

261 (8—10). Hoka3aTn:

1-242:54+3:-84...4+n8r—1)=n*(n+1).

- 1
252 (9—10). Hssectro, 4t0 X - — — Lie/Ioe YHCJIO,

I
—7 — TaKKe IlleJoe YHCIO LPH Jio-

JlokasaTb, 4TO X"
O0OM LeJIOM h.
2563 (9—10). Ioxasatp, 4TOo 1pu J0OOM HaTypa/b-

oM n uucao 28" 4+ 1 peaurtca Ha 37t! g He menHTCA HA
3nt2,

254 (7—10). l'aiika umeet popMy NpaBHJAbHON LIECTH-~

yroqapHoHl npuambl. Kaxpaas OokoBas rpaHb Ta#iKH no-
KpailleHa B OJAHH H3 TPeX UBeTOB: Oesblil, KpacHbH HJH
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§ 7. Pa3nble 3anaun
266 (8—10). Kakoe 4uc.1o 60315Lue
A/ 1969 4 4/1971 uam  24/1970?

267 (9—10). Kakoe uncio Goabiue
sin(cosx) uau cos (sin x)?

268 (5—10). Cto pasubix dHUIEK M0J0XKeHb B O4HH
pafd. Jlio6vle aBe QHUIKH, CTOflllHEe Yepe3 OAHY, MOXKIIO
MEHATL MecTaMHu. ¥AACTCSI M epeCTaBUTb HILIKH B 06-
paTHOM nopsaKe?

269 (9—10). Hantu cymmy

61664666~ ... 4666...6.
N e’
n uecTepoK
270 (9—10). Haiitu cymmy
12~922432— 424 ... + (=D

271 (10). CocraBnens Boipaxenus 1; 3+ 5; 7-+9+
4+ 11; 134+ 154+ 17419 » 7. n. [okasaTb, 4TO Kaxjaoe
H3 HHX — Ky0 HEKOTOpOro 1eja0ro yucia.

272 (10). Haiitn cymmMy Bcex nonapHbiX HpousBeie-
uuit uucen 1, 2, 3, ..., n.

273* (8—10). Ilpousseaenue 10 HaTYpaJBHLIX YHCEJ
papHo 10'% Kakoe naunGospliee 3HayeHHe MOXKeT NPHIK-
MaTh MX CyMMa, €C/IH yKucia He 00s3aTebHO PasJIMUHbI?

274* (7—10). Ha sucre kieTyaToit OyMary pasmepox
50 X 50 kJeToK B KaXJAOH KJIeTKe namdcaHo vuciyo. 13-
BECTHO, YTO B KaXJMX YeThipex KieTKaX, KOTOpHe MO-
XKHO NMOKPLITH QHIYPOH BHAA

cymMa uyucesn pasuHa 4. Jloxaxure, 4To KaXZOe YHCAO
paBHo 1.

275*% (8—10). B kaxnmoit KieTke KBaapaTHoi Tal.au-
bl 20 X 25 nanucano yuciao -1 unu —1. O6o3Hauum ye-
pe3 a; npousBejieHe BCeX uncea i-H CTpPOXH, yepes b; —
IIpOH3BELCHHE BCceX yHcea j-ro cronbua. Ilokasats, uro

a+b+ay+ba+ ... kb F0.
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292 (7—10). ITocTpouth TPeyroJbHHK MO CepeaHHaM
JByX €ro CTOPOH W NpPsMOI, Ha KOTOPOM JeXHT OHCCeKT-
pHca, npoBeJeHHAasi K OAHOH H3 3THX CTOPOIL.

293 (8—10). Ilan kpyr u Touka BHYTpH Hero. [lpose-
CTH yepe3 NAaHHYIO TOYKY XOPAy 3ajJaHHOH HJHHH a.

294 (7—10). [lana oKpyKHOCTb, ee anameTp AB wu
touka C BHe OKpyxKHOCTI. C MNOMOILBIO OJHOH JHULIbL
JUHEHKH ONYCTHUTb TMepHeHaHKyaap Ha npsmyw AB u3
ToukH C.

295 (7—8). HaiitTn MHOXKECTBO TOUYEK — CepenHHDI
XOpJ ‘AaHHOH OKPYKHOCTH, NMPOXOAAIUUX uepe3 XaHHYIO
TOUKY A, Jiexauywo a) Ha OKPYXKHOCTH, O0) BHYTPH OKpy-
KHOCTH, B) BHE OKDPYXKHOCTH, €CJH NPOJOMKEHHS XOpi
NPOXOAAT Yepe3 TOUKy A.

296 (7—8). Hahitu MHOXeCTBO TOUEK NJOCKOCTH, OT-
CTOSLUIHX OT KOHTYpa KBafipata CO CTOPOHON 2 CM Ha pac-
ctosiiuu 1 oM.

297 (7—10). HaiitTu MHOXKeCTBO TOuYeK TIJIOCKOCTH,
CyMMa pacCTOAHRH OT KarmJAoH H3 KOTOPHIX OO NPSAMHX,
NPOXOAAIMX Yepe3 CTOPOHb EeRXWHHUYHOrO KBaapara,
paBHa 4.

298% (8—10). Hana okpyxuoctb H xopaa AB. Haiitu
MHOMECTBO cepeluH JoMaHbix AMB, rpe M — no6asn
TOUYKA OKPY>KHOCTH.

299*% (8—10). Jlan paBHOCTOPOHHHH TPEYroJbHHK
ABC. HaiiTn Ha 1MJOCKOCTH MHOXeECTBO TOYeK M Takux,
yto Tpeyroabuuku AMB u BMC a) paBroGenpeHHHe,
6) npAMOYroJibHELIE.

300 (7—10). Jau tpeyroabuux. HafitTH MHOXeCTBO
IleHTPOB NPSIMOYTOJIbHHKOB, BIIHCAHHLIX B 3TOT TPEYTO/b-
HHK TaK, YTO OCHOBAHHS TPSIMOYFOJbHHKOB JieXaT Ha OcC-
[IOBAHHH TPeyro/JbHHUKA, a fiBe Apyrue BepUIHHB — Ha 6o-
KOBBIX CTOPOIAX.

§ 9. l'eomerpuueckue 3anauu
Ha MAKCHMYM U MHRUMYM

301 (6—8). Cpexun Touek nawHo¥ npamon ! HaiiTu Ta-
KYIo, YTO CyMMa pacCTOdHHil OT Hee N0 IABYX AAHHBIX TO-
yek A, B — uwarMeHbUIas.

302 (6—8). M3 Bcex TpeyrosbHHKOB C AaHHBIM OCHO-
BaHHEM a M JaHHOH BBICOTOH h, omylieHHOH Ha Hee, Hajl-
TH TPEYyroJbHUK MHHHMAJIBHOrO NepuMeTpa.
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314 (7—10). CkoabKO oceil CHMMETPUH MOXKeT HMETb
CeMHUYTOJBbHHUK?

315 (7—9). Haunuel cTOpoil TpeyroJbHUKA — NMOCJeA0-
BaTeJpHLIE Ileable ynciaa, He Meubiine 3. JlokasaTb, 4TO
BHICOTA, ONYLUeHHAs Ha CPefHIOI NO BeJHUYHHE CTOPOHY,
Oe/IMT ee Ha OTPe3KH, Pa3HoCTh KOTOPHIX paBHa 4.

316 (8—9). Ksazpar co cTOpOHOH @ NpsIMbIMH, apaJ-
JeJbHLIMH €r0 CTOpOHaMH, pa30OHUT Ha n? paBHLIX KBaj-
paros. B KaxJIblit H3 IoJy4deHHHX KBaJpaTOB BIIHCaH
Kpyr. Iloka3aTth, 4TO NJI0OILAAb YaCTH HCXOIAHOTO KBaj-
paTa, He DOKPHLITOH KpyraMmH, He 3aBHCHT OT 1.

317 (8—10). Hokasatb, YTO KPYrLH, NOCTPOEHHbIE HA
CTOPOHAX BBINYKJIOTO YeTHIPeXyroJbHHKA, KaK Ha JHa-
MeTpax, NOKPOIOT BECh YEThIPEXYTOJMbHHK.

318 (8—10). B tpaneuuun ABCD AD u BC — ocnoba-
Hus, O — TouKa nepeceueHus auaronaneir. JlaHbl mnaoO-
wanu Sy = Saasop H Sz = Sapoc. HaliTn nsouags tpa-
HEeLWH.

319 (7—10). B TpeyroabHHUKe LEeHTP BOHCAHHOMA H OfMH-
CaHHO#l OKpYyKHOCTeHd coBnazaior. [okasatb, uto Tpe-
YrOJILHHK pPaBHOCTOPOHHHIA.

320 (7—10). J[okasatb, 4¥TO BBIIYKJbII YeTHIpexX-
YIONbHHK, HMEIOILUH OCh CHMMETPHH, siBJsieTcs OO Bny-
CaHHBIM, J1H00 ONMHCAHHLIM.

321* (8—10). [1aTb OTPE3KOB TAKOBLI, YTO H3 JIOOHX
TpeX MOXKHO COCTaBHTb TpeyroJbHHK. [loKasaTh, 4To XOTA
Obl OINH K3 3THX TPEYTrOJLHHKOB OCTPOYTOJbHDINA.

322 (7—10). CyuwecrByer JHM TPeyroJjbHHK, Y KOTO-
poro a) Bce BHICOTHI MeHbluie 1 cM, a mowagp OoJplue
100 cm2? 6) nmBe BHicoThl Gogpiie 100 cMm, a maomanb
MeHblle 1 cm??

323 (8—10). MHokasaTb, YTO paccTosnue OT JHOOH
TOYKH M OKDYKHOCTH, ONHMCAHHOH OKOJIO NPABUJIBHOTO
Tpeyronbiuka ABC, 10 ofHON U3 ero BepIIHH PABHO CYM-
Me pacCTOsHHH OT TOuKH M 0 ABYX ApYTHX BepLUHH.

324 (7—10). Ona KakKux # CyllecTByeT BLINYKJBIA f1-
Yro/IbHUK, Y KOTOPOro OfHA CTOPOHa HMeeT MJHHY 1,
a JJIHHBI BCeX IuaroHaJjieil — liejbie yucaa?

325 (8—10). Ilnomaabs TpeyronbHuKa pashHa S, me-
puMerp — P. IlpAMble, Ha KOTOPHIX PaCHOJIOXKEHHl €ro
€TOPOHBI, OTOJABUralOTCA (BO BHEUIHIOIO CTOPOHY) HA pac-
ctofaHHe h. Hailtu njomaab u nepuMerp TPeyroJbHHKA,
00pa30BaHHOTO TpeMd [OJYYEeHHbIMH MPAMBIMH.
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FTABA v

M3 3AI1AY BCECOIO3HbIX
MATEMATUYECKHUX OJIUMNUAL
IIKOJIbHHUKOB

335 (8—10). Cpenu cTyneHTOB, NOCTYNHBLIUX B YHHU-
BepcUTeT ApyxKObl Haponos, poBHO O0 ueJiOBEK 3HAIOT
AHTJIMACKHN $3LIK, poBHO 90 4YejoBeK 3HAT (paHUy3-
CKMH A3BIK H pOBHO 00 4esOBeK 3HAIOT HCMAHCKHUH A3BIK.
Jloxa3aTh, 4TO CTYIEHTOB MOXHO pa36uTh Ha 5 (He 06%-
5aTeNIbHO PaBHLIX) FPYNN Tak, YTOOBl B KaXKAOW rpynne
OpJio poBHO 10 uesoBek, 3HAOUHX AHMVIHHCKHH SI3BIK,
poBHO 10 yenoBek, 3HaOUINX QPaHUY3CKHI SI3BIK, H POB-
170 10 uenoBex, 3Harowux ucnaHcku s3piK. (IIpeanona-
raercs, 4TO HEKOTOpbIe H3 CTYJAEHTOB MOTYT JIHOO He 3HaTh
HHU OAWH K3 3THX SI3LIKOB, JUOO0 3HATH JI0O0E KOJHYECTBO
13 uux.) (II, 1968 r.) 1).

336 (8). B uentpe riosisi, uMelolero ¢opMy KBajpara,
HaXOAUTCA BOJIK, a B BepIIMHAX KBajaparta —4 coOakH.
BoJk moxeT OeraTb Nno BCEMY MOJI0, a cO6aKH TOJBKO MO
cropoHaM kKBagparta. [13BecTHO, YTO BOJIK 3aJHPaer cCo-
Oaky, a gBe cobaxkH 3aaupaioT BoJaka. MakcuMmanbHas
CKOPOCTb Kax o co6aku B 1,5 pa3za Gosibliie MaKCHMaJb-
HOH CKOpPOCTH BoJiKa. [[okazaTh, 4TO CO0aKH HMEIOT BO3-
MOXHOCTB He BbINYCTHTb BOJKa H3 KBaapara. (111, 1969r.)

337 (8). lokaszatp, UTO €C/IU TPOH3BeJeHHE TPeX Mo-
JIOXKHMTEJBHBIX YHCeN paBHO 1, a cymMMa 3THX 4YHCeJ CTPO-
ro 600Jbile CYyMMbI UX OOpaTHBIX BEJAHUHI, TO POBHO OAIO
13 3THX yuces Gosbuwe 1. (IV, 1970 r.)

338 (8). Lludpot HEeKoTOPOro CEeMHaMUATH3HAYHOrO
yyica 3anHCHBAOTCs B oOpaTHoM nopsake. [Tonyucninoe
YHCJAO CKJAAALIBAETCS1 € NepBOHAYaNbHHIM. Jloka3aTk, uto
xotst Obl ogHa H3 wubp ux cymmert Oyaer uwetnoit. (IV,
1970 r.)

1} Pumckan uu¢pa o3nauaer HoMep Bceecowsnoit mMatematnyc-
CKOMl OJIHMITHAALI.
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339 (8). lokasaTb, UTO CYLIECTBYET CTO3HAUHOE YliC~
Jo, npesaauieecst Ha 2'%, B JecaTHYHONl 3amHCH KOTOpPOIo
y4acTBYIOT TO/MbKO Hudpu 1 u 2. (V, 1971 r.)

340 (8). Ileoe wrpawTt B Takyio urpy. Ilepssiil 3amii-
CLIBAeT OAMH NOA APYruM Asa psiga no 10 vmcea Tar,
uTOGB! BBIMOJIHANOCH CJEAYIOLIEE [IPABHJO; €CJAH YHCIO0 7
3aMHCaHO IOJ YMCJACM @, a YHCJIO d TOO YUCJIOM €, TO
a+d=>5- c. Bropoit urpok, 3Hasi 3To npaBuJIO, XO4eT
olpelleJiMThb BCe HamHcanHble yHcaa. Emy paspelnaerc:
3ajaBath nepBoMy Bompochk THna: «Kaxoe uyncio crour
B MepBOil CTPOKe HA TpeTbeM MecTe?» HAN «Kakoe uyuc. »
CTOUT BO BTOPOH CTPOKe Ha [EBSITCM MeCTe?» M T. M. i
KaKoe HaHMeHblIee YHCJI0 TaKHX BOIPOCOB BTOPOH HIPC i
CMOKeT y3HaTb Bece uncaa? (V, 1971 r.)

341 (8). a) Hokasarb, uto npsamMasi, pasGuUBaIOIA+
JaHHBIA TPEYrOJIbHHK Ha JBA MHOTOYrOJbHHKA paBH.T
IJIONI2AN M PABHOrO NEpHMeTpa, NPOXOULHUT Yepe3 LCH: D
OKPYXKHOCTH, BIIHCAaHHON B TpeyrosbHHK., 0) Jlokasato
aHaJOruyHoe YyTBepXKAeHUe MJs NPOH3BOJbHOIO MHOID-
VrONIBLHUKA, B KOTOPbIH MOXKHO BIHCAaTh OKPYXKHOCTb. (V,
1971 r.)

342 (8). HoxasaTb, 4TO H3 25 pasjHUYHBIX MOJOM -
TeJbHBIX YHCeJ MOXHO BHIOpaTh JBa TAKUX YHCAQ, Yid
il OJIHO H3 OCTaBLUHXCH lie PaBHO HU CYMMe, HH Pa3HOCT 'k
(Mexay OOJBbIUHM M MEHbLWHM) BoIOpaHHBIX uuced. (V,
1971 r.)

343 (8). a) B mepuumnne A, npaBHIbHOrO ABEHAJLA-
tayroiabhinka A1AxAs ... Ajp cTouT 3HaK MHHYC, a B Cc-
TaJbHLIX — TWIIOCHL. Paspeuiaercd OJHOBPCMEHHO MEHSTHh
3HaK HA NPOTHBOMOJOMXKHBIT B NIOOEIX HIECTH NOCAEHOB:i-
TeABHBIX BeplHHAaX MECroyroibHHKa. [lokasate, 4to 31
J1eCKOJIbKO TaKHX onepauuyl HeJb3sl JOOHTBLCSA TOro, 4rciul
b BeplunHe Az OKazaJica 3HaK MHHYC, @ B CCTaJIbHLIX BC]-
iuHax — naiockl. 6) Jlokasartb TO ke yTBepXKieHHe, eCiH
paspellaeTcsl MEHATb 3HaKH He B LIECTH, a B YeThHIPeX no-
1eJloBaTebHBX BepUIHHAX MHOTOyroJabHuxka. B) Hoka-
3aTh TO YK€ YTBepXKAecHHe, €C/M pa3peliaeTcsa OLHOBpc-
MEHHO MEHSITh 3HAK B TPeX MOCJAEAOBATEJNbHLIX BepUIHHAX
MHcroyroabuuka. (V, 1971 r.)

344 (9). Ilycre a, m, n — natypaJiclble uncia, a > 1.
JokasaTb, uto ecnn a™ - 1 peautcst na @" + 1, To m jic-
aurcs Ha n. (VI, 1972 r.)
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345 (9). Tpeyrosabuas TadJHLa CTPOUTCA MO CJAERYIO-
IeMY NPHHIMNY: B BepXHel CTPOKe HanucaHo yucjio a1,
a fnajdee NOL KaxKILIM YHCJOM k chaeBa nHuetrcsa k2, a
cnpaBa uucio k1. Jloka3aTb, uTo B KaxXJAOH CTpPOKe
TakoOH Tabanubl Bce uyHcaa pasauunbl. (VI, 1972 r.)

346 (8—9). Ha npsamoit manel 90 orpe3sxos. Hoka-
3aTb, YTO BEPHO XOTs OBl OAHO U3 CJAEARYIOUIHX YTBepXKe-
HUl: a) HEKOTOpPblie 8 OTPEe3KOB UMelT OOHIyi0 TOUYKY,
6) HaiigyTca 8 OTPe3KOB, HHKaKHe JBa H3 KOTOPBIX He
umeiot obmedt Touky. (VI, 1972 r.)

347 (9). Ilvery x, y — noJioKHUTEJNbHBIE YHCTIa, S —

I 1 o
HauMeHbllee M3 4HCeT X, ¥+ —, 7 Haiitu naun6oJib-

1uee Bo3MOk1ioe 3HaueHHde S. [lpu Kakux x u y OHO [Ho-
cturaerca? (VI, 1972 r.) |

348 (10). Ha OeckoneuHom kjeryaTtoM JiHCTe G6GeJOi
6yMaru n KJeTOK 3aKpaLlleHBl B uepHbIlil 1BeT. B. MoMeH-
Tol BpeMeHH [ =1, 2, ... NPOUCXNOLHT OAHOBPEMEHHOE
NepeKpallHBaHuC BCeX KJAeTOK JIMCTa [0 CAeAYylleMy nipa-
BHJIY: KaxKJAas KjaeTka R npuodperaer TOT LBET, KOTOPbI
HMeJIO B MPeAbAYIHHA MOMEHT GOJILIUHHCTBO H3 TpeX KJie-
TOK: caMO¥ KJIeTKH R H ee cocellell cnipaBa H cBepxy. [o-
Ka3aTb, YTO a) 4epe3 KOHEYHOe BpeMs Ha JHCTKe He OCTa-
HeTCS YepHBLIX KJeTOK, 0) uepHble K/JIeTKH HCYE3HYT He
rosjuee, yeM B MOoMeHT BpeMeHH { = n, (VII, 1973 r.)

349 (10). B npocTtpaHcTBe 3aa1bl 4 TOUKH, He JeXa-
e B OAHOM IOCKOCTH. CKOJBLKO CYIeCTBYeT pas/Hy-
HBIX NlapaJiiejenuinesoB, A58 KOTOPBIX 3TH TOYKH CIyKaT
Bepiutnnamu? (VII, 1973 r.)

350 (10). KopoJap oboluesn waxmatHyio HOCKy 8 X 8§,
no6blBaB Ha KaxKAOM MoJie POBHO OAMH pa3 M BepHYB-
LIHCh ITOCJAEOHMM XOAOM Ha HCXOJHoe mnoJje. Koraa Ha-
PHCOBaJIH €T0 IIyTb, NOCAeJOBATE]bHO COCHHHHUB ILIEHTPLI
rnoJieif, XOTOpbleé OH NPOXOAHJ, TMOJYYHJIACh 3aMKHYTas
JoMmaHnasi, 6e3 camonepecedenud., Kaxkyio HauMeHbUIyio H
Kakyio HauOoJblIyo AJAHHY MOXeT OHa HMeTb, €CJAH CTO-
poHa waetku pasHa 1? (VII, 1973 r.)
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SAJAYY AN CAMOCTOSMTEJIbBHOIO
PEHIEHHA

351. Iloka3aTb, UTO €CJH HEKOTOPHLIl YeTHIPEXVroab-
HHK MOXHO pa3buTh HA [ABa NOAOOHLIX Mexay cofoii ye-
THIPEXYTOJIbHHKA, TO 3TOT YeThIPEXYTOJbHHUK — TpaneuHts.

352. Cepenunnl ctopon AB, BC, CD suinykioro ue-
thipexyronibinka ABCD nexat B naHHmX Toukax K, L,
M. I'me MOXeT JexaTb BepuinHa A?

353. Halith MHOXeCTBO IIEHTPOB IDNPSIMOYTOJBIIHKOB,
06pa30BaHHBLIX YETHIPbMS MPSAMBIMH, MPOXOASIIHMH COOT-
BETCTBEHHO yepe3 ueThipe AaHHbIe TOUYKH.

354. Touku A u B ABHXKYTCS TO JABYM Mepecexaio-
[HMCA TNPAMBIM C OAHHAKOBOH MOCTOSHHOH CKODPOCTBIO.
JlokasaTb, UTO Ha MJIOCKOCTH CYILIeCTByeT HENOIBHXKHAaf
Touka P, KoTopas B J000# MOMEHT BpeMeHH OJHHAKOBO
ynaJsiena ot Touku 4 u B.

355. JlokazaTb, 4TO mJollaAb KBajaparTa, JexKalero
BHYTPHU TPeyroJibHHKa, He NPEeBOCXOAHT IOJIOBHHM IM.10-
lafi1 3TOTO TPEYroJbHHKA.

356. IIpAMOYTrOJbHUK NIPAMBIMY, Mapajljie/IbHEIMH ero
CTOpOHAaM, pa3buT Ha paBHble KBazapatel. LleHTp Kax-
IOro KBajpaTa OTMeueH KpaclblM WJIM CHHHM KapaHia-
oM. Eciin y aByX coceiHuX (T. €. HMelouuX o6y CTo-
pPOHY) KBAJApaTOB LUEHTPH OAIIOrO UBETA, TO. 3TH LEHTPHI
COeIHBSIOTCST OTPE3KOM TOro Ke IiBeTa. M3BecTHO, 4TO
Ha KaxXJOH rOpU30HTAJH M HA KaXXIOH BEPTHKAJH YHCJIO
KpacHBIX TOUEK paBHO YHCJIY CHHHX Touek. byner au 8
3TOM CJiydae KpaCHBIX OTPE3KOB CTOJIbKO JKe, CKOJIBKO
CHHUX?

357. CymecTByeT /M B CyTKax MOMEHT, Korja TpH
CTPEJIKH — YacoBas, MHHYTHAsl H CeKYHIAHas — MPaBHJb-
HO MAYLIHX yYacoB o6pa3yloT nomnapuo yriast B 120°?

358. 3amoK umeeT B mJjaHe GopMy pPaBHOCTOPOHHEro
TpeyrojsbHuka co croponoil 100 M. On pasgenen Ha

4 U. J1. Ba6uHckasn 4]



100 Tpeyronbuwuix 3anoB. Bce cTeHH 32708 HMEIOT CnH-
HaKoBYI0 aauny — 10 M. B cepenune kaxKnoi crenuvt Me-
KAy 3anamu caejaHa asepb. lloka3aTh, UTO eCH uesin-
BEK 3aXO4eT NMPOHTH NO 3aMKy, NOOLIBAB B KaXOOM 3278
He GoJiee OJHOTO pa3sa, TO OH CMOXeT OCMOTpeTh He Co-
Jee 91 3ana.

359. B ropome Bcero 20 yauu: 10 napannenvubix H
10 apyrux, KoTOpble [epecekaloT MepBble NMOA NPSMEIM
yraoM. Kakoe HanMeHbllee UHCIO TOBOPOTOB MOXKeT
UMeTh 3aMKHYTHIl MaplUpyT, NPOXOAsiLIMA Yepe3 Bce Te-
DPeKpecTKH?

360. B keanmpate co ctopoHoo 1 HapucoBaHO He-
CKOJIbKO OKPYXHOCTeH, CyMMa HAJHH KOTOphiX pamua l{.
Jloka3zaTtp, YTO MOKHO TNpPOBECTH NPSIMYyi0 TakK, YTO Ona
nepeceyeT He MeHee UETHIpeX OKPYKHOCTEH.

361. B okpyxxHOCTH nuaMeTpa | nmpoBeeHO HECKOJb-
KO XopA. IlokaxKute, 4YTO €CJIM KaXKAblH AHaMeTp nepece-
KaeT He 6oJiee & XOpPH, TO CyMMa IJIHH BCEX XOPJl MSHb-
we 3,15%.

362. PewinTh B LeJILIX YHCAAX YPABHEHHE

1 1 1
sty =1
363. PewunTh B ILleJIbIX YHCNAX YPAaBHEHHE
XY 4 X2 FE
e

364. Hafinute @ u b Takue, YTO KaxKAbk M3 KBajgpaT-
HEIX TpeXusleHoB x2—ax-+b u x2— bx 4+ a umeer pas-
JIHUHbIEe Heble MONOXKHUTE/NbHbIe KOPHH.

365. Oyukuna f(x) onpemeneHa s Bcex mAeliCTBii-
TeJbHbIX uucen X, 3a uckimwuyenuem 0 u 1. IInag kaxaoro

X BHITIOJIHSIETCS paBeHCTBO f(x) f(] lx)— x. Hafitn

Bce Takue QYHKIHH.

366. HafiTu nBe nocaennue mudpsl upcaa 21000,

367. Haiitn 8 npocThx 9uces, cyMmMa KBAafpaToB Ko-
TOpHIX HAa 992 meHbllle, 4eM yueTBepeHHOE NPOH3BeleHHe.

368. IHokaxwure, 4TO HH OOHO H3 uHCen p+ 1 u p— 1,
rpe p— Npou3BejleHHe NEepPBbIX N NPOCTHIX YHCEJN, He SiB-
NseTcsl TONMHBIM KBaIpPaToOM.

369. Jloka3aTb, UTO ecsqu Mexay unubpamu yucaa 1331
HanucaTb NO PABHOMY KOJIHYECTBY HyJleH, TO MOJYYHUTCSE
TOYHBIA KYO.
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370. HadfitH uncsgo, ecau OJs 3aNHCH ero wectoil cre-
NeiiH B MeCATHYHON CHCTeMe HCIIOJIb30BaJHCh M0 OJHOMY
pasy uudpn 2, 4, 5 u no nBa pasa uuppu 8 u 9.

371. 13 aByX unces | u 2 cocraB/ieHO LIECTb IECTH-
3uaynblx uHced. JlokazaTh, 4YTo CcpeaH HHX HaRAyTCH
ABa uHcaa, OTJIHYAI(HXcsl He 6oJsee yeM B JABYX pas-
pajax.

372. Bce ueable yncia npou3BOJNIbHEIM 00pa3oM pas-
6uTbl Ha JABe rpynnbl. Jlokasatb, yTo XOTs1 OBl B OQHOMH
M3 Cpynm Ha#ayTCs TPH 4YHCAA, OJHO M3 KOTOPLIX eCTb
cpenree apudMeTHYECKOE ABYX IPYTHX.

373. MoxHO a1 BuIOpaTh MMJIJIMOH HATYpPAJbHbIX 4H-
ceJ Tak, YToObI HHKAKas CyMMa HECKOJbKHX M3 3THX 4YH-
ceJl He fIBJsJ1aCh NOJIHBIM KBaJApaTtom?

374. MOXKHO JH HAa OKPY2KHOCTH PaChOJIOKHTL YHC/AA
0,1, 2 ..., 9 Tax, ytobul JitOOLIe ABA COCEAHHX OTJHYa-
nach Ha 3, 4 uau Ha o?

375. MoXHO JIH Ha OKPYKHOCTH PacCnoJIOKUTL YHCJ/A
1, 2, 3, ...,13 Tak, utoOh NwOBIEe ABa COCEAHHX OTJH-
yaJuchb Ha 3, 4 unu 5?

376. JlokazaTb, YTO CVIIECTBYIOT YHCJA, HeJslHecs
Ha D!000 y pHe comep:KallMe B CBOeH 3anyMCH HH OJHOTO
HYJIS.

377. Jlokasatp, uto u3 (n -+ 1) HaTypanbHBIX uuceJs,
MeHbILHX 21, BCErJila MOXHO BbHIOpaTh ABa, OTHOUIEHHe KO-
TOPLIX €CTb CTereHb uncaa 2.

378. Tpu yuenuxa K, E, H cpaior mnocjeiosaTelibHO
sk3aMeHbl. Ha kaxzaom sk3aMeHe CIaBLUHMH Jyylle Bcex
nonyuyaet A OukoB, BTOpPOH — B 0u4xoB, a oTBeuaslINi
xyxe Bcex — C oykos (A, B, C —Harypanbuuie). [Tocne
Bcex ak3aMmenoB K nabpana 22 ouka, E u H —no 9 oukos,
npuueM E Obla nepBuiM 110 ajnredpe. KTo 661 BTOpoiM 1O
Juteparype?

379. Ha nexoropoit nnanere 20 rocynapcTs, npuueMm
cpeld JIOOBIX TpeX HEeKOTOphie JiBa ellle He YCTAHOBHJIH
MeKAy coOOH AUNJIOMaTHUECKHX OTHOMIEHUH (He oOMeHs-
JHCh nocoJbcTBaMH). [lokasaTtb, 4TO Ha 3TOH IVaHeTe
ne 6osbuie 200 noCoJaLCTB.

380. Ha xonrpecc coOpanuchb yuyeHble, Cpeiy KOTOPLIX
ecTb Apy3bs. OKasasoch, YTO HHKAKHE JBOE YUEHBIX, HMe-
IOLIMX Ha KOHTpecce paBHOe YHMCJIO Apy3edl, He HMEeIT o0-
wnx Apysei. Jlokasarh, yTO HailRercsl y4eHblH, KOTOPLIA
HMeeT POBHO OJIHOIO Jpyra.
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381. Pewnte B AefiCTBITEALHBIX UHCAAX:
x+y+z=3
¥+ +2=3,
x4 o4 25 =3.
382. IMyctv xy =1 1 x > y. Jlokaxure repaBencinpo

Ja.+j' 2'\/

X~y
383. JlokaxKiiTe HEepaBeHCTBA:

11,1 | ! 9
) g—~3+5—35+ ""‘999“" 1000 <5

6) i0g2,5-+-1log;6 + logs7 + log,8 > 4,4.
384. In19 Kaxux HarypaJbHbIX 7 HEPaBEHCTBO

o+x+ ... —l—x‘fz_l—}-xfl>(xl+x2+ L

CnpaseaaliBo npu  JObIX NOJOXKHTEJIbLHBLIX Xy, Xo, ...
ceey Xn—l, ¥n?

385. Ilycth n << (44 +4/1975)1% << n+1, rae n—
uedaoe. lokaxute, 4To 1 HeyeTHO.

386. CTpenkn uacos 3akpenieHs, a uugepbrar mMox-
HO Bpamarb. JlokasaTbh, YTO MOXHO TaK MOBEPHYTb Lil-
Gepbaat, UTO pacnoJOKeHHe CTPEeNOK OyaeT COOTBETCTRO-
BaTb HEKOTOpOMY MoOMeHTy BpeMeHH. CKOJbKO cylie-
CTBYET TaKHX NOJIOKCHHH LHdepdaaTa?

387. Ha kpyxKke WKoAbHHKAM HpeAJOXILIN JiBe 3a-
paud. 17 pedar pewnau Xotsa 66l 04HY n3 HHX. Toabxo
NePBYIO 3aauy PEeWiHJI0 BABOE 0O/blle KPYXKKOBIER, YeM
TOJbKO BTOPYIO. YTpPOGCHHOE ulCca0 pebsT, peluuBlNX
JUIIb BTOPYO 3ajauy, Ha 2 GoJblUe uncia OCTaJbHLIX
KPYKKOBLEB.

CKOMbKO KPYIKKOBLEB PELIH/IH TOJNLKO BTOPYIO 3312a4y?

388. B ¢yrbOonbHOM TypHHpe NPHHUMAKGT Y4acTie
m komanja. Kaxkjas komaHga BCTpeUaeTcss ¢ KaKJIOi no
OLHOMY pa3y, NpHU 3TOM BbLIMIPaBIIEeH KOMaHIe NPUCYK-
paetcsi 2 ouka, Ceirpasuicii BHUUbIO — 1 OYKO, npourpan-
nrefi — 0 oukoB. Kakol MaxcumajbHbld paspblB B O4YKax
MOXeT ObITh MexX1y KOMAaHAaMH, 3aHABIUHMH coCenHiie
MecTa?

389. U3 uudp 1,2, ..., 9 subupaiorca 4 uudppu 1 H3
HHX COCTaBJAIOTCA ABa HauboJee OJN3KHX APYr K Apyry
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uncna. O6o3HauuM yepe3 d pa3nHoCTh 3THX unce . Toraa
KaxX10# uqeTBepke UHMDpP COOTBETCTBYET HEKOTOpaA pas-
HocTb d. Kakoe HanGosibillee 3HAYCHHE MOXKET HMETb 3Ta
pasHoOCTb?

360. Jlpoe numyt 2k-3HayHoe yHCaA0, ynorpebasa
ToJibKO Undpet 1, 2, 3, 4, 5. [lepsyio undpy nuiuer nep-
Bbii, BTOPYIO — BTOPOH, TPeTbio — NepBblil 1 T. A. Moxker
JIH BTOPOH AOOHTbLCS TOTO, YTOGBI MOJYYEHHOE YHIJA0 pas-
neaunoch Ha 9, ec/n nepBLiil CTPEMHTCS €MY MOMCLIATH?

6) k= 15.

n -1

391. Hafitu BCe ueTBIE A, A5 KOTOPLIX 5——

HeJnoe.

392. Hafitu BCce neficTBHTENIbHBIE 3HAaYeHHs 4, b, ¢ Ta-
Kue, uYTO Bbipaxcnue ax?4-bx -4 ¢ npuHuMaer LeJbie
3HaYeHHs TOTAa H TOJbKO TOT/a, €CJH X — LieJoe.

393. Haiipute nBy3HayHOE UMUC/0, AJS KOTOPOTO OTHN-
lleHHe CYMMBEI KBanparoB LHdp K CAMOMY 3TOMY YHCAY
Haubonolilee.

394. Jlio6oMy neBATHU3HAYHOMY UHCJY, B HANHCAHHH
KOTOpOro yuacTBYKT TOabLKO Tpu uudpu 1, 2, 3, cono-
CTABJsIETCA OJlHA H3 3THX TpeX Uudp, NpHUEM H3IBECTHO!

i) uncay 111111111 conocrasnsierca uudpa I,

2) umncay 222222222 conocrasssieTcst uugpa 2,

3) uncay 333 333 333 conocrapasiercsi undpa 3,

4) yncny 122222 222 conocrtasasiercs: uugpa 1;

5) ecau ABa uHcaa pas3nMyalOTCS BO BCEX paspiliax,
TO HM COIOCTABJISIIOTCH pa3Hbie UHQPLI.

Kaxas nndpa conocrasasercs uncay 123123 123?

395. O6o3nauyum uepe3 g(a) cymMmmy undp uucgaa .
Hmeerca nocnenoBaTelbHOCTb BCeX TAKHX YHCEJ, A
KaXJI0ro u3 KOTopuiXx £(o) menutrca wa 7, T. €. oy =7,
ap = 16, o3 = 25 u 1. n. Halitn max(e;r) — o).

396. TTo oxkpyxuoctu Buinucaun 1973 mudpw. Hoka-
3aTb, YTO €CJH, HayaB YHTaTb C HeKOoTOpoH UHGPH MO
4acoOBOH CTpeJiKe, MOJYUYHM UHCIO, KpaTHoe 27, T0, Hayasn
yyuTaTh € J000H Apyroii HHOPH MO YaCOBOH CTPEJKe,
TaKXe MOJIYUUM UHCJO, KpaTHoe 27.

397. ITo OKpYXHOCTH MNPOH3BOJBLHBIM 06pa3om pace
crasnaenbl 1 w1 —1 ofOumium unciom 2k, 3ateM Mexny
KaX>XAbIMH JBYMSl COCEIHHMH YHCJAMH CTABHTCS HX IIPO<
WiBeAeHHe, a caMH uHcJga ctupalotcst. IlotoM Takasa Xxe

onepauds NpOAE/NbIBAETCA ellle Pas H T. A.
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JlokasaTb, yTo He GoJseec ueM uyepe3 2k Takux omnepa-
1IIi} OCTAHYTCH TOJAbKC €IHHHLbL.

398. lokaszaTb, UTO IL/]19 NPON3BOJILHOIO LEJOro 4HC-
Ja A u noGoro Lesaoro p cyuectsyer 6eCKOHEYHO MHOTO
Taxux Henblx yncen x, uto Ax -+ 1 zeaurcs Ha (A 4+ 1)7.

399. limeerca nocgaenoBartenvHoCTb f{a,}, rae a,—
nocnennas uudpa uyucaa n*. BeliacHuTh, He nepHOANUHA
JI OHa.

400. Cymma 100 HaTypasbHBIX ylCeJ, KaXAOE M3 KO-
TopbiX He Gosbwe 100, pasHa 200. loxasatb, 94T0 113 HHX
MOXKHO BbIOpaTb HECKOJILKO YHCeJ, CYMMa KOTOPBIX pas-
na 100.

401. Tlogpsan Boimucano 99 nepsarok. okasatb, uTo
MCXHO NpHUNHCATb K HUM cnpaBa eue poBHo 100 uudp
TaK, 4yTo nonyuuslueecs 199-znauHoe uucac 6yjger noJg-
HLIM KBaApaToOM.

402. B tabauny k X k BhnHCaHb NONAapHO HepaBlibie
HaTypaJbHble ykicna. Jlokasarth, yto HallAyTCa ABa 4HCaa,
CTOSILUMX PAAOM, PA3HOCTb MEXAY KOTOPbIMH Goabilie k/2.

403. 1oxasatnb, uTo cpean 16 nocaenoBaTtenbnpix Ia-
TypaJbHBIX UYHCeJ BCeraa CyLIeCTBYeT YMCJ0, B3aHM{O
NpoCTOe C OCTAJbHLIMH, a cpean 17 — He Bcerna.

404. B TpeyroJibHUKe panvyC BNHCAHHOH OKPYXHOCTH
paBed |, AJMHBI BBHICOT — Liesble uucaa. Joxa)kute, 4Tto
TPEYTOJIbBHUK TIPaBHJIbHLIA.

4G5. YKa3aTb BCe 3HAueHHd R, NN KOTCPHIX a) Kepa-
IpaT Hesb3sl pa3buTb Ha k MeEHbIIHX KBaaparos, 6) npa-
EHJbHBI TPEYroNbHUK Hesb3sl pasbuTbh HA & MeHbIUKX
IIPABUJIbHEIX TPEYroJbLHUKOB.

406. Ha waxmatHol gocke pasvepoM 8 X 8 oTMmeueHbl
64 TOYKH — LEHTPBl BCE€X KJETOK. MOXKHO JH OTHeJHTHb
Ka)J/Jyi0 U3 3THX TOYeK OT 00O APYyroH H3 HHUX, Npo-
EcAd 13 npAMBIX, HE NMPOXOAAIIHUX Yepe3 3TH TOYKH?

407. MoXHO JI1 YEThipbM# CBUHLIOBLIMH IIapaMH LO.-
HOCTbIO 3aropoJAMTb TOYEYHBIH HMCTOYHHK cBeta? (Oque-
BH/IHO, HCTOYHHK HaXOAUTCH BHE KaXIOTO M3 3THX fua-
poB.)

408. B npocrtpancTtBe pacnosioxeno 20 Toyek, monap-
Hble PACCTOSSHHA MeXJIY KOTOpbIMH He GoJablue 1. MoxHo
JIU yTBEPKAAaTh, YTo Hanayrca 6 u3 HHX, NonapHee pac-
CTOSIHUA MeXJY KOTOpHIMH He 6odJbuie 0,99?

409. JloxaszaTb, uTO Yy J1000Or0 BHINYKJIONO MHOrOrpat-
HHKa HaNAyTCs KBE I'PaHH C OJHHAKOBBLIM YHCJOM CTOPOH.
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416. doxasatb, uTo B Kpyre paanyca | Heab3s nmomMe-
CTHTL 0€3 HaJIOXKEeHHH ABa TPeyroJbHiiKa, NJAolanb Kar-
40ro 13 Kotopbix GoJgblue 1.

411. [Joxa3aTb, 4TO B NPOH3BOJLHOM BHIMYKJOM Zri-
yroabHHKe HAaNNeTCs JHMarouaJdb, He nNapaJjeibHas Hi
OAHOH H3 CTOPOH.

412. Ha ryGe oTMeueunl BepiliHHB H UEHTpPHl CpaHell,
a TaxXe MpPOBEJEHbl AHAroHaMH Bcex rpanefl. MoxHO JH
Nno oTpe3KaM AuaroHaJell oG0HTH BCe OTMeyeHHbI® TOYKHY,
nobGriBaB B KaXK[OH M3 HIX POBHO [0 OMHOMY pa3y?

413. Jan paBnoctoponunii Tpeyronbuuk ABC ¢ Heko-
TOpas ToYKa P B NAOCKOCTH TPEYTroJbHHKA TaKad, 4To
PA =2, PB —3. KakoBbl HauMeHbllee H HaubOJbllce
sHayenun PC?

414. Moxno nu BHI6paTh BHYTpPM KBajapaTa IBe pas-
JHYHblE TOYKH TAK, 4TO €CJAM COeAHHHTH HX CO BCEMH Bep-
IHIAMHA KBajaparta, TO KBajpar pas3obbercsd Ha 9 pasHo-
BEeJHKUX YyacTed?

415. a) Ha npamoii pacnonoxensnl 100 Ttoyek. OTme-
THM CCpelMHbl BCEBO3MOXHLIX OTpPE3KOB C KOHIlAMH B
3TUX ToukKax. Kakoe HaumMeHbllee UHCJIO OTMEUEHHHX TO-
yeK MOYKET MOJYUUTHCS ?

6) Ha nnockocty pacrnoJioxkedsl # touek. Halitu Han-
MeHbulee YHUCJIO0 CEepelHH BCEBO3MOXKHbLIX OTPE3KOB C KO!i-
HaMH B 3TUX TOYKax.

416. YunTtesnb TaHLEB XOueT pAacCTaBHTb MO KpPyry
10 ManbUHKOB H HECKOJILKO 1€BOYE€K TaK, 4YTOOLl psaoM
C KaXXAbIM MaJIbUYHKOM CTOSlJIH MajdbyHMK M AEeBOUKA U YTO-
Ol uepe3 OMHOro YeJIOBeKa OT KaxKIOHW NEeBOUYKH TaKkKe
crosau O6ul MaJbyHK M jAeBouka. CKOJBKO [eBOYeK OH
MOXKEeT NPHIAaCUTh?

417. Ha naoCKOCTH JeXKaT n TOYeK, HUKaKue TPH H3
KOTOPLIX He JiexaT Ha OAHOH npsaMoH. CKOJAbKO MOXHO
NOCTPOHTb 3aMKHYTHIX (BO3MOXHO, CaMOMNEPEeCeKalolItX-
csl) JOMaHBIX C BepUIHHAMM B 3THX TOYKAX?

418. CKOJIbKO pasiHYHBIX IpOoOCH MOXKHO MNOJYUHTH,
paccrtas;iif CKOOKH B BLIDAXEHHH Xj:@Xp:X3: ... :!X,?

419. Ha kaxnpoh n3 O KaptoueK HaMHCaHa OAHA H3
5 6yks a, 0, 8, &, 0. M3 Bcex KapTouek cOCTaBJsIOT BCe-
BO3MOXHBIe cjioBa. Kakux csos Oymet GoJiblie: y KOTO-
pHIX XOTS1 OBl OAHA M3 3THX OVKB OKAXKETCS HA CBOEM Me-
cTe, HAN YV KOTOpPbIX HH ojHA Oyksa He OYJeT CTOATb HA

CBOEM MecTe?



TJAABA VI

OTBEThHI, YKA3AHHUS, PEILEHHUSA

I. Orser. 3 cecTpu 1 4 GpaTa.

2. Ecim 611 w3 mepBOd Mayky NepesioXHJAH BO BTOpPYio 2 Terpa-
Iy, T0 BO BTOpod nauke ctajgo 6u 30:3 == |0 Terpaxmeit, 3uaunr,
funo B Heli 8 Terpanmedl, a B nepBofi mauke 22 TeTpanH.

3. Tana mo6aBuna Tane Menbine 2 Kon. (OOMX JUEHEr He XBa-
THJAO Ha NOKYIKY), 3HauHT, oda nobasuaa 1 kom, a el He xBarano
7 KOTL., cieaoBaTeNbHO, KOpoOKa CTOMT 8 KOflL.

4. Orger. 10 Kapanaales.

5. Ecan B3saTh 20 nan menbile GOTHHOK, TO OBRH MOTYT OKa3aTbis
Ece Ha OJHy Hory. 3HauHT, Hajo 6paTh He MeHblue 21 GoTHHKA.
i—can xe Bo3bMeM 21 GOTHHOK, TO cpelH HHX 00f3aTenbHO HaRAYyTCA
153 BOTHHKa M3 0AaHOH napboi (W60 nmap anub 20),

Orser. 21 60THHOK.

6. CnoxMM KYCOK nononaM H elle pa3 Nnornonam, NojyunM KYCOK

. 2 ] .
Lanuol -3—:4=-6- MeTpa, KOTOpLnlii H Hal0 OTpe3sarsh, yT00L! OCTa-
a aJica l M(Tal{ KaK 2 ] :
TOH BH C _— { v —— =],
P 2 3789

7. Ilpn cuete mecATKAMH He XBaTajo 2 OrypuHOB A0 NOJLIOTO Ae-
(9TKa. 3HAYHT, OCTaBasoCb 8 OryplLOB, KaKk H NpPH cueTe AKOXKHIA-
. [lo3ToMy ec/iH OTJOXHUTH 8 OrypuoB, TO YHCNO OCTaBUWIKXCH
paznenntcs Kak Ha 10, tak u na 12, 1. e. Ha 60. Cpeau uncen Gosb-
wux 300 ¥ Mespmux 400 auwp 360 peautcss ua 60, suauurt, oryp-
1uoB 6u1n0 368.

8. Oreer. 10.

9. Koasa cven 4 cauBbi, 38auuT, yBuges ol 4-3 = 12 caus. [lets
¢1ed TPeTb OT YBHIEHHOTO MM KOJIHYECTBA CJMB, 3HAYHT, OCTaBMJ
)

2 2

-3, NO3TOMY Mmma ocraBna 12;§=18 CJliB, @ MaThb OCTaBuJa
2

LETAM 18:—3-=27 CJ14B.

10. KaxnoMy nokynarteaio KOJXO3HHLA NPOAaBaJja MOJOBHHY OT
KMeIomWMUXcA A6JOK H ellle MoJ-A6J0Ka, 3HAYHT, KaXXHAbld pas ocTa-
RaJOCh Ha OAHO A6JIOKO MeHnblue, uyeM oHa nponasana, Hrak, we-
70} nokynateab Kynua 1 a6noko, naThH — 2 fA06JMOKa, yeTbep-
Tt — 4, TpeTHd — 8, BTOpON — 16 M nepeo#i 32 si6M0Ka, 3HAYMT,
KOJIX03HHLA npHilecsaa AJA npoiaku 63 sbaokxa.

11. Orger. 37. *

12, Oreer. 210.

13. Buayane uncno OTCVTCTBYIOULLHX COCTaBAAJIO /g vactb OT
BKcJa DPUCYTCTBYIOUINX, 3HAULT, NPHCYTCTBYIOWHX B 6 pa3 Goarmie
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ueM OTCYTCTBYVIONIMX, HiM OTCYTCTmylOLlHe cocTasiastan !/; vacts or
BCero uyhcna yyaumuxes, [locae Buixola oAHOYO yueHHKad B3 xjacca
OTCVTCTBYION e CcOCTaBHAH yike '/ uacTb Of ofuiero 4ncaa y4yas

] [ 1
wnxca. MTag, oann ydeHHK COCTABRIAET T 7 =33 Uac1b kaac

ca, 3MayHT, B K.Jacce 42 vueHuka.

14. Orsger. /loaka crotit 600 p., ToBapuiy Buecan 200 p., 150 p.,
120 p., 130 p.

15. Ilpumes pasnocTb 3a 04Ny 9acTh, TOr1a cyMMa COCTABHUT TpU
yactH, GoJsbluee uyHCia0 — 2 yacTH, meHbulee — | yacth., Mrak, MeHs-
ice 4lic;10 BTPOE Meilblie CYMMbl, & CYMMa — [OQ YCJOBHIO — B1BOE
Menbllle MPOH3BEIENHY, 3HAUNT, MeHbiuce 4YHCIO0 B 6 pa3 Mensiue
IpOH3BeACHHA, T. €. BTOPONl COMHOKHTENb paBeu iectu (2 wacru),
oTKyna nepsoe yucio (1 uvacte) pasuo 3.

Orsger. 3 1 6.

16. [Ipumem Mmenbillee 4ncao 3a OJAHY 4acTb, TortRa HOAbulee ¢O-
cTaBuT 5 wacteil, OTKyla © uacrteil paBuo 180. 3naunt, Meliblice
yneao 30, Goabwee 150.

Orser. 30 u 150.

17. Anre6pauueckoe pewenune, Ecanm omno u3 uicea
obo3uauuTh Yepe3 a, Apyroe uepe3d b, To wacrtioe paBio a/2 u 6b,
T. e. /2 = 6b, oTKyna uacTHOe pasiio a/b = 12 uan bjla = 1/12.

ApudpMeTrnHnuecrkoe pewernne. Oano U3 ABYX 4HCesa NpPU-
MeM 3a | yacTth, TOraa vyacTtHoe paBHO 6 4YacTAM, a BTOPOE YHC.10
(BaBoe Oousblue yacTiioro) coctaBHT 12 yacrteil, no3ToMy wvacTHoe
nnbo 12, 6o 1/12.

Oraer. 12; /12 (1Ba otTBETA).

18. Bockpecenbst B onnOM Mecsine, 4epelysacb, BHINAAAIOT HA
qyeTHBbIE A HEYEeTHhie YHC/A: TAK Kak 3 #3 HIX BbiNajaJgu #1a yeTHoe
YHC.10, TO BCEero B 3TOM Mecsiue ObLJIO NATb BOCKpPeCeHHid, MNO3TOMY
HepeROe H3 HHX MCTJ0 OLITh TGJIbBKO BTOpPOro uHcaa, oTkyviaa 20 uic-
70 ~—— YeTBEpT.

Orser. Yetsepr.

19. 3a 60 MuHYT YacoBas CTpesnka NPOXOIHT ‘[/;p Kpyra, a Mu-
HYTHA) — MOJIHLIR KPYF, 3HATMHT, 33 MHHYTY (n0C.1€ Yaca) yro.a Mexny
|

yacoBOA N MHHYTHOR CTpPeJKaMH COKpAauUlaeTcs Ha
R

60  12.-60

YacTh 1ROJHOrO kKpyra. B uwac aus yroa mexkay crpea-

g—n

12.6)
ani cocTaBiaseT /i 4acTh Kpyra, HO3TOMY CcOBR3ayr (Bnepsuie
11 60
[ocie qyaca) OuM ucpes 7% 7960 — 71 MMOYTH, T. e B 13 ua-

3
COB O MHHYT 27—“— CEKVITMTLL.

20. 32 omny MIMIYTY MiNYTIEQst CTPedKa npoxearT 'Y uacTh

noAitoA OKPYMRHOCTIL, a uacoBad 4acTb. 3JHMAUHT, MiNyTHAEA

12. 62
]
cTpeaka ofronser wacoBywo 3a oaHy MmuyTty (nocae 12) Ha =
| 1
— — = YACTL OKPYXiiOCTH, flIO3TOMY BilepBrie (noc.ie 12)

i2.60 0 a2
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CTPeNKil  CTaHyT mepneugukyaspiut (T. € yroa MeXay HHMA

I 11 18) 4
6yaeT cocTaBanTb 1f; OKPYHKIOCTH) uepe3 T 70 =1 = lﬁ—l-i

MHNYTEl, 3ilauHT, CTPeJKH BnepBpie moche 2 OyayT ncprneHauKyJsip-

Hel B 12 yaco 16 munyt 21 [ CeKYHA.

21. 3a 12 wacoB MuHyTHan crpenka penaet |2 ofopoToB, a ya-
coBafd — 1 oGopoT, 3HAUHT, CKOPOCTb MHIYTHOH cTpeikH B 12 pas
GoJibllle CKOPOCTH Y&COBOH.

a) Ecan 3a Bpema Mexny nBymMa OnmxafiDHMH MOMEHTaMH
coBnajeHuil cTpe’oK uacomasi npoiifler l/a vactb xpyra, 10 MHHYT-
nag crtpeaka 12/a wacTb Kpyra, KOTOpas COCTaBHUT OJHH TMOJHLIA

[
oGopor mmoc 1/a. Hrak, _1a3=1 +—Ez-’ oTKysia a= 11, 1. e. 3a

BpeMA MexAy ABYMf COBNajAeHHAMH uacopas cTpenka npoiiner !/
YacTb Kpyra. 3a CyTKH uacoBas cTpesika JejaeT ABa NOJHHX 060-
poTa, H 3a 3TO BpeMsl (He CUliTasg NEPBOroO COBMAJECIHHA) NPOH30HAET

2: T == 99 COBNajJeHHs, a BCEro 3a CYTKH (CYHMTads M NepBOE COB-

nageHde B 24 vaca) crtpeaku cosnaayt 22 -4+ 1 = 23 pasa.

6) 3a BpemA MexAy ABYMS COBHNAJEHHSIMH Yroa Mex1y MH-
HYTHOH H 4acOBOM CTpeJKaMHM CHAuaJa yBEJAHYHBAETCS OT HYJIEBOro
IO Pa3BepHYTOro, a NOTOM YMEHbIIAETCS OT Pa3BepHYTOro MO iyJe-
BOro, T. €. TOJbKO OAMH Pa3 CTaHOBHTCHA pa3BepHyTbiM. CoBnaleHH
3a CyTKM ObiBaeT 23, 3HAYHT, pa3BepHYTLIM Yyrosa ObiBaeT 22 pasa.

B) 3a BpeMA MexKAy IABYMS COBNajJeHHSMH CTPE/JOK yroa Me-
KAy HHMH ABaAL ObiBaeT npAMbIM, 3a CYTKH CTPeJKH cOBOAAYT
23 pa3a (cM. 3azauy a), 3HAUHT, OyJeT 22 NPOMEMYTKa Mexay Mo-
MeuTaMH coBnajeHHH, cienoBaTesibHO, 44 pasa 3a CYTKH yacoBas
MHilyTHASl CTPeJIKH 006pa3yloT NpsiMOH yrod.

22. Buuka JLeBATHINTPOBOE [Taranutpopetil
B24DO G:1x0H
a — —
a—>5 — 5
a—39 5 —
a— 10 5 5
a— 10 9 1
a—1 — 1
a—1 I —
a—©6 1 5
a—6 6 —_
23. Beebmuaurposoe Ilsrtuautposmit  TpexmuTpoBui
Bepo 6uaoH Oupox
8 — —
3 5 —
3 2 3
6 2 —
6 — 2
I 5 2
1 4 3
4 4 —
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Orcer. H0.

[ &
34. B 40 kr MOPCKOfl BOAL! COJEPMHTCA 40-—]-@-=‘2 K[ codil,
yTo GyicT cocTaBafATe 2% OT HOEOTO KOIH4eCTBA BOILL, 3ilaudT,
2

H9BBIl pacTBOP COCTAGHT 2:763:]03 KT, RO3TOMY ciaelyer go-

6aputh 100 — 40 = 060 Kr mpecuoil BeTul.

Oreer. 60 Kr.

35. Ecan ueny kaprogeas 1o nossiweida npuusate 3a 100 ya-
cTeli, TO INocJge nosniliecHusn oia coctasuia 120 uacred, a nocae
20
100
crana pabHa 120 — 24 = 96 uacreii, T. e. coctaBHT 96% oOT Hcxoa-
HOR LeHBl, T. €. mocte chumerns kaprodeab cral CToHTb ua 4%
JelieBJe.

36. flpameM 1war Bmicokore 3a | uwacTb, Toraa war HH3KOro ¢oO-
CT2BHT %/s uacTH; Ha KaxkAole 100 waroB BLICOKOrO nNDIXODHTCHA
{20 maroB HH3KOro, NPO3TOMY 32 TO BPeMA, KOria BLICOKHH npofder

4
nyte B 100-1 = 100 vacrtei1, nuskkit npoiideT nyTh B 120-?=96

yactel, T. e. HU3KHHA HeT MeLJaeHHCe, 3HAWHT, IpHaeT B WKCAY No3ilee,
37. B 1 ToHHe cpexceckouwlentioft Tpaawt 60% saaru, 1. c. — 600 «r,
no3tToMy cyxoit maccor 10600 — 600 = 400 kr. JT14 macca B ceite co-

85 10

38. IlpuMeM rnepBonayaablyio BuIPYUKY 3a | uactb, Toraa flopast
BLIPYYKA COCTABUT fg uYacteii W Noavyela OT KoJduuecTBa 3puTteaef,
coctaBuBlIero 5/; OT 1cxoaHoro KosiHyectBa. Ecam Ol GHiero

NMpOA2BaNy® NO HOBOA [eHe INpexHeMy KOJAHYECTBY 3puTejeil, TO
9 5 9

BLIDYUILIH Gbl $ A= 10 yacTeit, T. €. BbIpyYKa cocTas#1a Oul %y

OT neppoHayanablcid (NMPH TOM XKe upcae 3pHreneil), 3uaudHT, uoBan

cupxelns na 20% uvena ymesbwniace Ha 120: = 24 vactin o

ctaBuT 85Y%, oTkyna Bec cena cocraput 460 :

CTOHMOCTbL papHa 20 - 0= 18 ko.

Orser. 18 xom.
39. Orser 37,5 kM/uac.
40. O6o3naynyM nyTb uepe3 a KM. Toraa BTODPONl rPYy3OBHK ua

a

a
BeCcb 0OVTb 3aTpaTHA — YAaCcoB, a MNepBLII — X Y2
y p 5.40 T 3755 , PBLIT Yacos,

X oy X
FRe X HAXOAMTCA M3 YPABHEHIA 0+ +-40=a, otxyna x =
a Oa Oa 9a a

00 — 400 ¥ 200- 405 = 45

TO TNEPBLIA rPY30BHK 3aTPATHA HA NyTh MeHbLLIE BpeMedH, 3HAuHT,
npubsia1 B B paHbue.

41. 15 cexyHx noe3n IBHKeTcA MHMO cTtonfa, 3uaunt, 15 ce-
KYHZ NOe3[ «Cbe3XaeT» C MOCT4, T. e. € MOMEHTa, KOria napoBo3
HayaJl Bbe3XaTh Ha MOCT A0 MOMEHTA, KOrJa OH Hauyaj Che3kaTbh
¢ Hero npomwto 30 cekynna (45—I15). HMrax, 3a 30 cekyun napoBo3

= af45 uacoB. Tak xak 8‘:) -+

npoexaa 450 M, oTKy/Ja CKOPOCTb IapoB03a 450:—2—=900 MeTpoB
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B MHHYTY, HaH 54 kM/uac. 3a 15 cekyua (uan /o munyTn) mapopos
NpoitAeT NyTh, PaBULIA AAHHE IOe33a, 3uaulT, ATHIA noesla pasia

900.71{:2225 M.

Orser. 54 Km/uac; 225 Metpos.

42, Ortser. 35 CVTOK.

43. Oreer. 168 kM.

44. HeBa ¢ oaHNaxoBOHl CKOpOCTBIO EeceT H NJA0BHRa M asary.
[MostoMy pa3 niosell 20 MHHYT yla.gdercs ot ¢asrn (3a cyer coj-
CTBEHHOH cKopocTh), To 20 MmuuyTt oH Oyaer porouath ee. Hrtak,
paccToAHHE MeXK1y MOCTaMH, pasrme 2 kM, ¢nAra nasBeT {CO CKO-
pocTbio TeueHHSt pekn) 40 MuHYT, caerosarteibio, ckopocTs Hesut
2:%::3 KM/fyac.

45. 3a 10 MmiyT MawMila GPOXOAHUT nyThb, PaBILIA .uBofmouy
PacCTORHHIO OT CTallIHH N0 MeCTa BCTPCYH HHAeEHepa ¢ MaLUHHQIL.
3HayHT, NYyTh OT CTaHUUHH J0 MECTa BCTIpeYH MallHHa IPOXOAHMT 3a
5 muHyt. Ha mMecre BeTpeun Mawhna 6uiaa 3a 5 MHHYT 10 BpeMeilt
oObLIYHOrO NpHe3Aa HHXKeHepa HA CTaHLIO, 3HAYHT, OYTb OT CTAHUMHH
0 MecTa BCTpeuH HHXKeHep Wlea 53 Mug — 5 MuH = 50 mumir. Cne-
JOBaTeNbHO, CKOpPOCTb HHxelnepa B 50:5 = [0 pa3s wmeHbuie CKO-
pPOCTH MALUHHBI.

46. IlpeanosaaraeM, uyto TpPaMBaH HAYT uepe3 paBHble npoMe-
1000

12
[MycTh X M/MHI — CKOPOCTb TpaMBasf, Toria CKoOpocTb (OTHOCH-
1099
12

Byaem cuntath Xaxiabi#l TPaMBail KOHIOM

MYTKH It ¢ OJAHMHAKOBOMN CKOpOCTLIO. CKOPOCTL Neuniexojaa M/Mu,

TeqbHO MNellexoAa) oOrolfioUiX €ro TpaMBaeB pablia X —

090
12 °
«OTpe3Ka» AJHHOH y MeTpOB, APYrofi Kollel, KOTOPOro — B CJIeRY:0-
IleM TpaMBae; TPaMBaH MBICJHTb PaBHOMEPHO pacnpeleiedHuiMA
(c HATepBasaMH Y M) Ha ABYX JeHTaX, NPOXOIAAUHX MHMO <«HEHo-
ABHKHOIO» feHIexol]a eXeJHeBHO B TeueHne 12 MUHYT B ABYX mpo-
THBOMNOJMOXHBIX HanNpaBJjeliHAX ¢ HaAilIeHHBIMH paHee CKOPOCTIMA.
Jmma ofronusioulell JeHTH 225 MeTDPOB, ATHA BCTPEHHON JEHTH
600 wMeTpoB, BpeMs HX ABMJKCNNSA MHMO Deltexoga (3a roa)
12-365 munyT, oTRyaa

a BCTpewibix X -+

[ 225y =12 355 (x__ 1000).

12

1 OOO

| 6

l

12- 365 1000 12-365 1000
39 ("" 2 )= w0 \*T 7

_x____.::___]JO’)(__ )
3 8 3

539 559 - 60

X = — M/MHIl = ——— 1907 -3

3 KM/uac = 11 Km/qac,



47. MNycTs x¥ KM nyT™M npOXOAAT TO DOBHOMY MecCTy, Torjaa
9—x KM nyTH (B ropy H Nojd Tropy) TYDHCT NPOXOAUT [BaXKIui,
ONMH pa3 (KaXKAbLI# H3 YYAaCTKOB NOABEMA HJAH CHYCKa) €O CKO-

pocTlo 4 KM/yac, ApYroii cO CKOpPOCTBIO 6 KM/yaC M 3aTPaTHT HA
9—x 9 —x
y -+ 6 yacoB. TaK Kak No POBHOMY MecCTy Ty-

3TOT MyTb

2x
PHCT HIET —= 4acos, a NyTb B ob6a KoHlla NpoOXoAHT 3a 3 wyaca

4] MHUYTY, TO

2x 9 —x 9 —x 41
5 1 t—% —°*%

OTKYda x = 4 Km.
Orser. 4 kM.

48. a) Orser. 310 MOXHO cAenaTb MHOTHMM cnocoOamu. Ha-

nplMep,
242—2—2=0, 2:242:2=05,
(24 2):(2+2)=1, 2:2:2—~2=6,
2:2)+(2:2)=2, 242424+ 2=8,
24+24+2):2=3, 22:2—2=9,
2.-24(2—2)=4, 2:.2.-242=10.
99 5742
97524
50. Hanpnwmep, 10830 °

51. Orser. 72.
b2. Ortset. 28.
53. Orger. a) 9876543210, 6) 9876543120.
54. Orser. a) 1023467895, 6) 1234567980.
§5. Orger. a) 4-12 4+ 18:(6 4 3) = 50,

6) (4-12 4 18):(6 + 3) = 22/3,
B) 4- (124 18:6 4 3)= 72.

56. Orser. 888 4+ 88 4+ 8 4+ 8 - 8 = 1000.
57. Orger. 555 + 55 -+ 55 + 55 -} 55 4+ 53 }- 55 4 55 4 55 4 5.

1
58. a) 1 '2'3'4'5'6'7'8'9_"2-3-4-5-6-7-8-9
MHIIMMasbHOe Yuca0. JeficTBHTENbHO, YACTHOE OyJeT MHUHMAaJbHbLIM,
eC/IH HaHMellblllee KOJHUYECTBO M3 3a[aHHBIX QHCEN OKaXeTcsl B YHcC-
JuTene Apo6H M Hambonbiivm Oyner 3HameHateap Apobu. B naxiom
cjyyae, He paccrasnafd CKOOOK, NOAyyHM BhLIpaxceHHe, B KOTOPOM
ycao 1 oenHTes Ha KaXkJaoe M3 OCTAaJbHHX uAcen (nocjaeropareih-

0), T. e. Ha HX TNpoH3BeleHHe — 3TO H OyNeT MHHHUMAJbHLIM pe-
3Y.IbTaTOM.

6) 1:(2:3:4:5:6:7:8:9)=1: 3.

4.5-



59. OGoszHauum uckomoe uucno 10a4-b. Torna 10a 4 b = 75,
orciona 10a = 66 nau Sa = 3b; 3uauut, b Aenurca Ha D, HO b —
nenysepan uudpa, 1. e. b =295, Torma da = 15, otKyZa a =3,
a caMo uHcao 35.

Oreger. 35.

60. Ucxonunoe uncnao: 4004-10a-+b6. Hosoe uucyo: 100a+-1064-4.

[To ycaosuio (400 4 10a 4+ b6)- 731- = 100q -} 10b 4+ 4, otkyma 10a -

4+ b = 32, a 3uauut, uckomoe uucao 400 -+ 10a 4 b = 432.

Orser. 432.

61. Oreer. 18.

62. Otreer. 105263157894736842,

63. Ykaszauve K3 neasuMocTd HCKOMOro ulicaa uHa 72 cae-
oyeT, 4YTo cymMMa ero LH$p kpatHa 9 M 4ucno, COCTABAEHIOE U3
Tpex nocaeanux uudp, Aenutca Ha 8.

Orser. I1ra pelienun: 42048; 42840.

64. Ilyctb a — MeHbliee, b — Gosbliee W3 HCKOMBIX TpeX3Hay-
hoix yHcesa, T. e. 100 <<a<b <1000 u a4 b = 498%k, b = ba,
nny 6a = 498k, a = 83k, torpa b = 415k I3 nepBoro noayuaewm,
yto £ == 2, a u3 BToporo k << 2, otclona k = 2 u a = 166, b = 830.

Orser. 166 u 830.

65. Orser. HanMeilbilee 4HCIO

11122113 ... 199222 .., 899991,

Haubouablllee YHUCIO

0998899779 ... 911888 ... 211119;
HX cyMMa

i, .. it ... 1110

(uncno u3 162 enuuuil ¥ oauoro Hyas).

66. Ykazanue. a) Urobsl ocraBuieecd unca0 OGbiNO HaHMEHb-
wuM, Haao BbluepkHYTb 100 60sbwux Ougp Tak, 4YToOB OCTaBLice-
Csl YHCJAO COCTOANO U3 MEHLIIHX LUUPP M HaUMHAJOCh C HAUMeHLUIKX
U3 HHX.

6) HauGonbinee unc/a0 HOMKHO HAYyHHATHCA ¢ HauboJabluero uiuc-
Ja NnesATOK (MX MOXeT ObiTb He GoJsibile NATH), 3TO IEBATKH H3
NePBLIX NATH AeCATKOB; luectas uugpa nomkHa ObTb HaHGogabulei
H3 TeX, c3aAH KOTOpHIX oOcTraerca eile 5 nudp. Takoht ssasercs
Juws uudpa 7.

Orser. a) Hanmenbiiee uucno: 00000123450. 6) HauGoasiuee
uncno: 99999785960.

67. He#ficTBHTeJIBHO,

L. 1 =TI 1072 4 11 ... 111088 4 .,

N \—v—-/ N s—
8! eaunupa 9 eaHnuyg 9 exnuuy
eo. + 11 ... 11 =111111111 - (10000000010 , ., 01).
9 enunung

65



MepBLifi COMHOMHTENb €CTS YUCAC H3 9 eAHHHI, OH HMECT CyMMY
undp 9, sHauut, Aeantca Ha 9. Bropoit coMiloxliTeab COCTOHT H3
NIeBATH eAMHHL H HyJel, 3HauuT, Toxe Aenutcs Ha 9. Caenosa-
TeNblio, ipouaBefieiue neaurcs Ha 8.

68. Urpok A 3aBefoMO BHUIpaeT, ecId {1a3osetr YHcao 89, TaK
KaK Mrpok B 3aTeM Ha30BeT uficdo, He Medbuice S0 n ne Goabluee
99, nostoMy urpok A 3ateM HasoseT yncno 100. Ortcoza caenyer,
UTO K BHIMTPBHUUY Hrpoka A BedeT Takas MOC.eI0BATEMLHOCTD YilCed:
1, 12, 23, 34, 45, 56, 67, 78, 89, 100, HasbiBacMbLIX UM. He3aBHCHMO
OT TOro, KakHe yHcaa Gyaer LaselBaTh Hrpok B.

. 69. KpajapaT uncsia He MOKeT OKaHYHBATbCA Uudpamy 2 aau 3
MIH OfHHM HyneM. 3Haunt, nocsaenusAs andpa pasua J, torna uund-
pa necatkoB o6asatesviio pabha 2, w60 (10a 4 5)% = 100aZ +4-
+ 100a + 25. Hrtak, uckoMulit kBaapat 3025 (3025 = 552).

70. Ecan, sanpuMep, Kaxioe 43 n uucea pasito l/n, To cymma
STHX vyHucen paeda 1, a cyMMa X KBagpaToB pasHa l/n u npm
n > 100 cymma ksaapatoB Gynet meiibuie 0,01,

Orser. Moxer.

71. PaccMOTpHM OCTaTOK £ OT Aefciia Jio60fl AaHHOH CyMMB! @
Ha 3. Ecan 7 = 0, TO cymMMy BLilAauuBaeM TPEXKOMEECYHLIMH MO-
HeTaMH. Ecim r =1, to a > 10 1t a = 10 4 &, rae k pmemurcs ua 3,
nos3toMy 10 Konm. BLIMJMATHM ABYMSl LATakaMd, a OCTaBIIYIOCA Cyii-
My — TpexxoneeuHnMn MmoHeraMH. Ecam r =2, to a—5 pmeauica
Ha 3 703TOMY 4 BLINNATHM OMIHM USITAKOM H TPEXKONECUHLIMH MO-
HeTamu,

72. Ykaaanne. 4 cnocofa, koria B pasMcHe yyacTBYeT Ol
HAM ABa rpuBeHHHKa, 6 cnocofoB pasMena NATHKONEeUIBLIMH MoOile-
TaMH HJIH NOATHKOMEEWILIMH MoOiHEeTaM# H MOHETaMi HH3lero 1o0-
CTOHHCTBA; 3 cnocoba pa3MeHa ¢ NOMOULLIO TpeX- H ABYXKOMEeuHbiX
MoHeT H | cnocol — TOALKO ABYXKOfleCUHLIMH MOHETaMH.

Orser. 14 cnocoGos.

73. B xaccy onyctuau cepebpaubie MoneTbl Ha cyMMy | pyGib,
3HAYHT, He MeHblie 5 MoueT. Kaxawfi mogayuus cpauy mMesnouslo,
3nayuT, Y HHX OCTaJoch He Medbiue 20 MoHeT, HTaK, OBUJIO Yy HHX
He MeHbile 25 mouer. [lokaxeM, 4To Beamoxel HaGop B 25 Mmoner,
YLOBJICTBOPSIOWIHA ycaoBHAM 3agaun. Hmenn mgo Bxoma B aBTO6VC:

5 yesioBek Mo oaHON 20-Komneeusod MOHETE KaKIblii;

10 yesioBek 10 oaHO# 15-KoneeuHolt MoHeTe KaKAblil,

5 uesoBek no ase |0-koneeuHbic MONETH KasKAbi,

HMesnt nocne ynaaThl H B3aHMHLIX PacueTOB:

5 yesoBeKk no oanoil 15-koneeuHoll MoieTe

10 yenoBek no oxHol 10-koneeuliof MoHeTe

5 vyenoBek no oaHon 15-koneeunoft MoueTe.

74. Orser. a) 18, 6) 36, B) 45.

75. Orger. a) 11, 6) 21, B) 20.

76. Ykazanue. 8) B kaxnoilt corne umeiorca 11 uucen, kpart-
HbIX JEBATH, HO CYMMYy UH(}pD, paBuyl JIeBATH, UMEKT B NEpPBOfl
cothe anmb 10, Tak Kak oaHO M3 HHX — O He paccMaTpHBaeTcs B
IaHuoi 3amaue, BO BTOpoii— 9, B Tperbeli—8 W T. A., Hakouer,
B J1eCATOH coTHe — oo uucao (900).

Orsger. a) 10, 6) 120, B) 54.

77. Yra3aunue Ecawm nosropsioulascs Tpu pasa undpa ecTb
Hyqb, TO, no0aBnfsi BnepedH OAHY K3 9 Ipyrux uudp, RONYyYHM
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9 unce1. Ecan nosropsierca B ancie undpa a = 0, to uicen ¢ pas-
ubiMH b, b 5= q, 6yvaetr 9-4-9. Mrtak, Bcero 333 uucaa.
QOrser. 333 uncaa.

78. HoMepa kBapTHp B JoMe nDpHHAM2IOT 3daucHus ot | no
100, 3tnauur, cymyma uMdp HoMepa KBapTHPW u3Mensnerca ot | mo 18,
B kaxiaoM pecsaTke HOMEpoR cymMMa uudp pasasuna (ubo y uome-
POB OnWHAKOBa UH(Ppa IECATKOB, a undpa eAHHHI H3MEHReTCA Gf
0 no 9), syaydT, OHHAKOBbIE CyMMbl LHGD MOryT HMeTb JHIIb HO-
Mepa KBapTHpP € pasHbLIMH LH(paMH NeCATKOB; NO3TOMY HaHOOJAbLIC2
KOJIHYECTBO KBapTHpP C ONMIAKOBOH CYMMO#H HH(}pP HOMepa NOJYyYHM,
ec/H B KaXIOM OeCATKe KBapTup HaHIeTCA OAHA H3 TAKMX KBapTHP.
B nocaemnem necatke cyMMa uHdp He MeHblle 9 (Tak kaK HoMep4
90, 91 u T. n.), B nepBOM HecsATKe -— He Goabuie 9, 3HayHT, 9 — 3719
Ta cymma uudp, KoTopas BCTpevyaeTcs HanboTbLICe YUCHO pas, 1
nMedHo — 10 pas (B kBaptupax ¢ Homepamu 9, I8, 27, 36, 45, 5,
63, 72, 81, 90).

79. ﬂyc'rb a, at+1l, a-+2 a4 3—uudpsl yYeTHPEX3HAYHOTO
yhcna; ucxognoe uucao 1000a + 100{a 4+ 1) 4+ 10(a 4- 2) + (a 4+ 3):
noBoe uiicao 100G(a+3) + 100(a+2) +10(a 4 1) +a, ux pa3-
HocThb: 3000 4+ 10D — 10 — 3 = 3087.

Oreer. Ha 3087.

80, Orser. 1941; 470.

8%.

a) B3 ... 38 =(3-11. |+1)2——(— 99...9+1)
»’ hw
n—\1 tpofixa n e IMHAY

a

I 2 1. 2
=[—.—(|0ﬂ—1)+1] =5 (107 = 2. 10" 4 1) + = (10" = 1)+ 1=

=—(10‘”+4 10"-5)+l-—3 99...944.99...9)+4 =
\-—v—-’ \-v-’
2n AeBATOK n AeBATOK

=ll...1 55...5"
N amgs/ Nengmny e’
n eanuuy n-—{ astepka

Orser. a) 11 ...155...56 = 33...34°,
n eoHHHI n-1 n—1 Tpofika
NATEPOK
6) 44...488...89= 66...673
n wetsepok n-—I n—l1
BOCbMepxa iecTepKa

82. HehcTBUTENBHO,
l] see 1122 (X ] 22= l] s e ll b 10l00+

‘e, cm—
100 yudp
42T .. 1 =T1...T1-(101% 4 9),

100 umbp 100 H.Hq)l)
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B uncae 10190 J- 2 onna enmduua, OfHA NBOHKA, OCTAJILHbBIE — NYJH,
anaynTt, 10190 4 2 gesntcs Ha 3:

10190 4-2=99 ... 99 +3=23.(33... 34),
e, o e’

[ E—
100 mudp 100 guop
3:1aYMHT,
11...1122...22=11...11.3:33...34=33...33.-33... 34.
v, nm— | SR / \ — Y ‘- P
100 uudp 100 undp 192 uudp 100 nugp

83. a) 5300 == 25100 & 243100 = 3500 yrag, 5390 < 3500,
6) 2700 — 128100 5 25100 — 5300 ppag, 2700 > 5300,
B) 3200 — Q100 > 8100 — 9300 yqag, 3200 > 9300,

84. Iyctb 21971 ymeer k uudp, a 51971 umeer m uudp, tTorza B
HcKoMoM uncae Oyaer k& 4 m uu¢p. Tak xak

1041 < 2197 < 10%,  1gm-! < 5T < 1g7
TO
Iok-i-m—Q < 10|97| < ]0k+m’
OTKY /4
R+ m—~—1=1971
nk-bm=1972.

Orser. Beero shinucano 1972 undpwl.

85. IloMecTHM B ozny Tpynny uHcaa, B 3alHCH KCTODPLIX yerHoe
UHCA0 €AWHHL, B APYrylo — YHCJIA ¢ HEeYeTHHIM UHCJIOM eJHHuU. Ecan
QiQz...Q10 N bybs...bjo— aBa uHcia u3 ORHOM TPyNMOB, TO, MO-
ChOJLKY 3TO pa3Hble YHCJd, B HEKOTOPOM paspsfie y HHX CTOAT
pasubie uudpei— 1 u 2 (cymma kKoTopuix Aaetr omHy Tporky). Ho
KOJNHYeCTBO eJHHHIl B 0060MX uyMc/aXx HMeeT OAHHAKOBYIO YeTHOCTb,
NO3TOMY He MOryT coBnajath nuQpol B OCTaJLHBIX paspsinax, T. e.
hafieTca ewe paspsAd € pasHbiMH uHdpaMH (CyMMa KOTOPBIX fda«T
BTOPVIO TPOHKY).

Oteer. MoxHo,

86. Flyctb

n+l,n4+2 ....n+k,m+1, m42 ..., m+bk—
uBe rpynnul unced. [Ipd caoxenuu nonyuuM gucaa

p+1L p+2 ..., 044

cyMMa KOTOPHIX paBHa CyMMe BceX upces 3aJaHHbBIX ABYX [pYyQI
HYHCea:

p+D+P+2)+ ... +(p+kr)=
=[r+D+ ... +(a+ ]+ m+ D+ oo + (m+ k)]

HJIN

(2p+k+ Dk _ (2n+k+1)k

(2m+ k4 1)k
2 2 +

2 ?

T. e 2(p—n—m)=Fk 41, urak, &£+ 1 uvetno, 3naunr, £ 1euerio;
CJleJOBaTeJIbHO, eCau 3ajaua MMeeT pelwlelille, TO JHWbL NpH Heuyer-
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nom k. TTokaxeM, uYTO 3a1a4a IliMecT peltelMe NpH JioboM Heyes-
HOM R2:
nepsLil paAl yHCeJL:

n+1,n+3,...,n4+2¢g—1;, n4+2,n+4, ..., n4+29—2
BTOpON paAx uicen:
m+gmt+g—1,....m4+tm+2¢g—-1,....,m+qg+1;
pPAd CYMM:
n+m+t+g+lL,nt+mt+g+2..., n+m- 2g;

n+m+2g+1,....,. n+m+3¢g—1
(3nech & = 2g —1).
87. PaccMoTpHM J[Be KJEeTKH, B KOTOPLIX CTOAT 4Hcaa 1 n 81,
H COeIMHHM HX LeMOYKOH H3 COCeJHHX K/JETOK.
1) Ecan xorst 661 Oofiia M3 3THX KJETOK -— He YrJjosas, TO Uue-
nouka CONEPMHT He Oonblie 16 KNeTOK, B KOTOPHX CTOAT YHCJA

a=1, a. as ..., a, =8l (n<<16).

Torna Qn— g = (AQp — An-1)F(An-s— an—z)+ e+ (a2 —ay),
nag 8l —l=(an—an-1)+ ... +(@2—q), 7. e. 80=(@n—Qqa-1)+
4-...+((az~—ai) (uucno 80 ecte cymMma pastocTern). PasHocten
(B HamHOM cayuyae) He Goabuie 15, H ecanm Obl KaKaas pasHocTb
6bl1a MeHbllie 6, TO HX cyMMa 6nina Ont Medbuwe 15-5 = 70, Hrak,
cpeAy pasHOCTeH ecTb He MeHbluHue 6.

2) O6a uyucaa 1 v 81 cToat B yraOoBHIX KJETKAaX, JemaulHx Ha
040U AHAaroHaJsH; COefHHHM HX JABYMSA LleNoukaMH AJHHOH B 17 kie-
TOK Kaxlas M cocTaBuM CcyMmMMmbl 16 pasnocrefi. Hmeem 80 =
= (81—a15)+(am—a15)+...+(az—l) H 80-——-—(81—bm)+
+ (b1 — b13)+ ...+ (b2 — 1); nosToMy, ecnu B nepBofl HENOUKE HET
pastocreil, 6osbluux 5, TO, NOCKOAbLKY cymma 16 pasitocteit pasia 80,
Ka)Jlas pasHOCTb paBHAa 5, 3HAYHT, B KJETKAX 3TOH UENOYKH CTOAT
ynesia 1, 6, 11, 16, ..., 76, 81, nosromy atux uncen (kpome 1, 81)
HeT BO BTOPOMH Lienouyke, T. €. He MOIYT BCe pas3HOCTH BTOpPOH LUe-
NMOYKH PABHSTHCA 5, a ec/M KaKas-ToO H3 HMX MeHblue 5, TO Hafizer-
ca paspocTs, Gonbuana 5 (M6o Hx cymma 80).

88. Uucsno ZnecsiTH3HayHO, a M3 YCJOBHA CJedyeT, YTO CyMMa
ero nudp paBHA YHCJAY ero 3HakKos: a1 4 a2+ ...+ a0 = 10; kpo-
Me Toro, a1 %< 0, T. e. a1 = 1. Obosnauum ay = k; no ycnosnio,
cpey wHbp uHcna poOBHO Kk HyJeH, 3ilaulT, 3TH HYAN H uudpa £k
saiuumaoT k4 1 paspan B uucae, a cymMMa 3THX uvdp paBHa £k
(Ha 1 MeHblle HX KoJaudecTtBa). Iloatomy ocraBuineca 10 —(k 4 1) =
=9 —k uudp (3aBeloMo He HyaH) B cyMme jawt 10—k, 7. e
cyMMa 3THX Undp Ha enuHHUy OOJbllle HX KOJHYECTBA, H4TO BO3-
MOXKHO JIHWUb, ecn? OJHa M3 3THX HHGp ecTb 2, a ocranbHhe 8 — k&
nHbp — e IHHHLDL.

Hrak, a1 =&k, a =8 —k%&, as =1, otkyna a; -+ a: + as =9,
3HAYNT, Qs -} as + as + a7+ as + as -+ a10 = 1, T. €. cpenu ceMHu no-
creanux nudbp onma eAHHNHa, oOCTasnbyble mecTb — uynan. Hrak,
cpexn nudp gucaa 6 HyseH, oAHA ABOiiKa, OdHa IUeCTepKa (KOJHYe-
CTBO HyJieH) H HECKOAbKO eirHHl, KOTOpLlX, Takum oOpa3oM, oxa-
3aJochb ABe, T. €. HcKkoMoe urcao 6210001000.

Oreer. 621000:000.
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nEXUT B CepeAMie Leml, TO K HeMy NPUMBIK3IOT elle As8e KOCTH ¢
<UIeCTEPKOH», OCTaJbHble «UWIECTEPKI», He JeKaLiXe ¢ Kpaio, BeTpe-
yalTcs 06f3aTeNbLIC napaMH, Tak 47O ¢ Kpaw HaxoAaTesa qaiudo zza
gtecTepkH, MHOO HH 0LiOH.

Ecau xe uiectepka AY0ab MeKHT HA KOLIE IENH, TO Nepei HeH
TOXE IUCCTEPKA, @ M3 OCTAMABHEIX O KOCTeil ¢ LIeCTEpKaMH Te, UTO
Jiex<aT He ¢ Kpalo UEIH, BCTPeYaioTCs JHLWb napaMH, 3HA4YHT, 3ase-
JOMO OCTaeTcst 0Jla KOCTh C <LISCTePKOH», JexKamad Ha Apyrodd
KOHle LeNiH, HTaK, B 3TOM cJydae HA 000HX KOHUAX — «IUCCTepKII»,

O71ger. a) Henbast, 6) MOXKHO.

98. [lo ycnoBH©O Kpacuhle M CHide QHIWIKHM JOJMXKHB YePeaOBaTh-
cs (Ha OKpy:kuoctH), 3HauHT, Bcero HMx 40. Ha nonyokpymuocty
MexV KpacHO# H DPOTHBONOJOXKHOH efi chHelt ¢HILKOA crost
19 ¢umwex, suayur, Kpaiunde H3 3THX 19 QHIIEK — OJHOLBETHH, 8 OHH
JOMXHLl ObITD PA3HOIBETHBIMH, KAK COCEAliMEe — OAHA — C KpacHoil,
apyras — ¢ cuilefi. CirenosaTeabHO, YKasaHHaa B 3ajlaye paccraion-
Ka (pUIISK He BO3MOKHA.

89. Orger. Ecap 3% << n << 3k+1 1o nyxuo k- 1 B3peutnsauue.

100. TloaoxkM ifa wawkn no ofHoil moHete. Ecam Becwt ocra-
HYTCA B PaBHOBECHH, TO Ha YallkaX /JeXajH XOpoluue MOHeTH. 3a-
MEHHAM OJHY H3 3THX MOHEeT OJHOIl H3 OCTaBIIMXCS, NPOH3BeAeM
BTOpPOe B3BewiHBalkHe. Ecill Becsl oCTanyTcsi B paBlOBECHH, TO (anh-
WIHBast MOHeTa — ucTBepTas (OCTaBIUAACH; TOJBKO B 3TOM caydac
MBl He OyHeM 3#1aTb, Jer4e JH QHA OCTAJbHBIX HJAH TsiKeJec.
Ecau e onycturcsi oxda H3 yaulek, TO (panplilBasg — Ta MOHETA,
KOTOPYIO MOJOMHAM Ha YaWKy nPH BTOPOM B3BelIMBAaHHH. Ecan npi
NEpPBOM B3BELWINBAHHK BeChi He OYAYT B PaBHOBECHH, TO XOPOLIHMHY
6yayT IBe OCTaBILH2CH; MPH BTOPOM B3BEIIHBAHHH 3aMeldM Oy
H3 paHee B3BCIUHBIBUIMXC/ MOHET OXHOI H3 XOPOIMHX OCTABUIHMXCH.

101. Ilpu nepBOM B3BelUllBAHHU MOJOXUM Ha YALUKH no 4 Moile-
to!. Ecau Becw OyayT B paBHOBECHH, TO ABYMSA B3BelUHBAHHAMH H3
4-x ocCTaBilHXcsA MolleT BujiennM ¢aablukpylo (cM. 3azauy 100).
Ecau e oJHa M3 yaunieK OOyCTHTCH, TO 0503HAYHM MOHETH OYKBOl
«» HAR «T» B 3aBHCHMOCTH ©OT TOro, na «6ojase aerxoii» uan «do-
Jiee THAKEJIOH» yallxe oill jgewar. BTopuiM B3BelIHBaHHEM CPaBHHM
BeC <«JErKofi» 4YeTBEPKH MOHET € OCTaBIUEHCH ‘ueTBepKofl. Ecan BecH
OCTaiyTCl B PAaBHOBECHH, TO GanbulHBasg MoOHeTa CpelH YeThPcX
STAKENBIX» H ee BbLO2JAIM OCTABLWIHMHCS JABYMSA B3BeiUHBAHHAM;t
(cM. 3apmauy 100). Ecau npy BTOpOM B3BEILHBAIHH OfHA Yalka
ONMYCTHTCA, TO, 3HAYHT, GajblUHBas MOHeTAa — OAUa M3 YeThIPLX
&NerKux».

102. C noMomib:d Tpex E3BELUHBAHHH PACBOJOXKHM [O BECY TpH
ndxera (p3BelUMBaA KaxKAyld napy), MOTOM NOJCKHM HA OOLY Yaii-
Ky BeCOB OCTaBLuxfiicsl (ueTBePTHI) makeT, a Ha APYryio TOT H3 Tpex,
KOTOpbIiL KMeeT cpelliud Bec. [IAToiM B3gelHBalHeM CPaBHHM BeC
YeTBepTOro fakera JIHGO € CaMbLIM THAXKEJBIM, JHOO ¢ CaMBIM JerkHm
U3 Tpex.

103. Yxasaunne. Boamoxue cayyan: a) B OAHOM H3 pPAJoB
CTOMT He MeHblUe Tpex mamek, 6) eCThb ABa PARA, B KAMAOM H3
KOTOPHIX MO jBe IIaliku, forpa B caydae a) Bo3bMeM pfAjp € Hau-
GoJBIIUM UHCAOM MmauieKk (Tpu uaw 6oaee), a ocrasuinecst (2 uau 3
IAMKH) 3aBeXOMO JekaT He Oosee yem B 3-X psillax; B cayyae 6)
yKa)XeM JOBa DfAA, B Ea)»AOM H3 KOTOPLIX N0 2 IHAWUKH, a Anf
OCTABINHXCA ABYX LlaileK — YKaMeM IJIM KaXKAOH M3 HUX cBOfl psn.
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104. Tlyctb A — oflMH H3 IIeCTH ueNOBeK. Toraa cpean OCTaab-
HEIX NATH HafAyTcs Jubo Tpoe ¢ HHM 3UAKOMBIX, JIHOO — Tpoe cC
HHM He3HakoMbix. [lycts, Hanmpumep, B, C, D 3snakomm ¢ A. Ecan
CpeAH HHXx HaRAYTCR ABOe 3HAKOMBIX JPYyr ¢ JIPYroMm, To BMecTe
¢ A onn 06pa3ylOT TPOHKY NonapeHo 3HaKOMHX. EciaH e Bce Tpoe
He3:aKOMbl OPYr ¢ ADYroM, TO OHH NaAyT HCKOMYIO TPOMKY MONapHo
He3HaKOMBIX JiioaeH. AHajgornyuo paslupaercsa cayuai, Koraa B, C,
D ne 3nakoMH ¢ A.

105. 3ameTM, 9TO 3HAKOMble A He 3HAKOMB Mexay cobof
(unnavye oku HMeaH O6bl A cBoHM oOwHM 3#akoMbIM). [lyctb A n B
3HakoMul H B, Ay, ..., A;, ..., An — COBOKYNHOCTb BCEX 3HaKO-
Muix A, Torma xaxawnii 3 A; He 3nakoM ¢ B, noatomy y A; n B
ecTb POBHO JZiBa OOUIHX 3HAKOMEBIX, ONHH H3 HuX — 3TO A, Apyrofi —
KakoH-To B; — oauH u3 guakomux B. Takum o6Gpasom, Kaxaomy A
conocraBasierca Hekotopuit Bi. Ecam {5 j, 1. e. Ay, Aj — pasunie
JIONH, TO pa3jUGHBl H ux sSHakoMmmie B; u B; (unaue y A u B;
€y 6b TpH oOunx 3Hakombix: B, Ai;, Aj). Ilo coobpaxe-
HHSIM CUMMETpPHH SICHO, YTO pa3ubiM B; H Bj; TaxkXe COOTBETCTBYIOT
pasuble A; H Aj; 3HauHMT, COOTBETCTBHE MeEXKAY 3HAKOMBIMH
n B B3anMHO OZHO3HA4YHO, MO3TOMY YMCJAO 3HAKOMLIX Y A u B ox-
HaKOBO.

Ecan D — moGofi 3 NpHCYTCTBYOLIHX, TO JHGO OH 3HakoM ¢ A
B torna (no nokasaHnoMmy) y A m D omHHAKOBoe UYHCJO 3HAKOMbIX.
JIn6o on He 3HaKOM ¢ A, Toraa umeercd y HMX OOmMil 3HaKoMbil C;
y Hero CTOJbKO e 3HAaKOMBIX, Kak y A, H CTOAbKO Xe, Kak y D,
T. ¢. Yy A u D oauHakoBoe uHMca0 3HakOMuiX. HMrtak, y modoro u3
NIPUCYTCTBYIOIINX CTOJIbBKO e 3HAKOMbIX, Kak y A, 3HAUUT, Kamabli
3HAKOM C OIHMHAKOBLIM YHCJOM MPHCYTCTBYIOILHX.

_ 106. Tax kak copToB HMeeTcsi 3, a SIHKOB 25, TO XOTA Obl
OJI1IOro COpTa HMeeM He MeHbuue 9 SIIHKOB.

Ortsger. MoxHo.

107. Orsgerst. a) 13. 6) 27. B) 28.

108. Ilpr nenenuu Ha 5 BO3MOXHBIX 5 pasnmix octaTtkos: 0; 1;
2; 3; 4. Tak kak ynces 6, To HanayTca 2 uHega ¢ OAHHAKOBLIMH
OCTAaTKaMH; UX pa3nocTh pasfenurcs Ha b.

109. Ilycte ay. a2, as, ..., an — pauHole yucaa. CocrtaBuM n
CyNM:
ay,
a; 1 a,,
a, + a; + a,

a]+a2+a3+ ‘o +an.
Jlu6o onHa M3 3THX CYMM IeJHTCS Ha n (3HAuyHT, ABJAAETCT HCKO-
Moit), IGO0 HH OnHa He JNEAHTCA HAa M, TOTAAa HAHUAYTCA JABe CYMMBI

C ONMHAKOBBIM OCTATKOM (TaK KaK CyMM R, a HeHYJeBhiX OCTATKOB
toneko n — 1). Pa3HocTb 3THX CyMM

(a‘+a2+ +ak+ak+]+ -]—am)—
--(a]+a2+ +ak)=ak+1+ R -]—am

— TOXX€ CyMMa H JACJHTCH Ha ~A.
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110. 3anumeMm 1972 gucna

1971, 19711971, ..., 1971 ...1971
R e

ypcao 1971, noeropennoe 1972 pasa

H PACCMOTPHM OCTaTKH OT HeJeHHs KaxKJAOro M3 3THx uHcea Ha 1972
OugeBHAHO, HY O[HO H3 3aNHCAHHLIX 4YHcesn He peaurcs Ha 1972 (ubo
1972 yeTHO, a UYHCJA — HeyeTHHIE), 3HAYHT, MMEET HEHYJEBOIl OCTa-
ToK. Tak kak uncesn 6oJblile, YeM HeHY.JeBbIX OCTAaTKoB (yHcen 1972,
a octatkoB 1971), To HahayTcA nBa M3 3aMHCAHHBEIX 4YHcen C OJH-
HaKOBLIM OCTATKOM, Pa3HOCTb Hx Jeautcs Ha 1972 u HMmeer Ttpe-
6yeMblil BHA. |

111. Joka3aTesbCTBO aHAJIOTHYHO HOKA3aTeJbCTBY MPEALIAYILEH
3ajlayH: HaZo paccMOTpeTh n uucen BHaa 50, 5050 u T. .

112. Orser. He 6osbiue 6 uncen.

113. Orser. HeBepno. Moxno Hafity naxe 33 uHcaa, HH ORHO
A3 KOTOPHIX He SABRJsieTCA Y/IBOEHHBIM JPYrUM 4HCJIOM, XOTSl Bce
OHH He mpepocxoasT 50.

114, Tak xak 40 > 36 = 12-3, To Bafigerca Mecsu, B KOTODOM
POAMJIHCH He MeHee YEThipeX ONHOKJACCHHKOB.

115. Ecniu Obl B KaxAOM Kjacce Ono MeHblne, yeM 1o 34 yuve-
uuka, T0 B 30 KJaccax MIKOJMBI yudjaoch Oul He Oosee 33-30 = 990
yuauuxca, a ne 1000.

116. Ecain 661 cymMa Bo3pacTtoB 20 cTapumnx yuwanHxcst KJjacca
6ulna He Goabme 260, To cpenH HHX O6bLIH OBl YUYeHHKH B BO3pacTe
He Goablne 13 Jger, 3HAYUT, KaxKKALIA M3 13 MJaagIIHX LIKOJBHHKOB
He crtapuwe 13 Jer, OTKylZa CyMMa HX BO3PacTOB He MpEBHILACT
13-13 = 169 seT, HO TOrma CyMMa BO3PaCTOB BCEX OJHOKMACCHHKOB
He npesbiiana 6u 260 4 169 = 429 ner, yTO NPOTHBOPEUHT yCJIO-
BHIO 3anayd. MTak, OT NPOTHBHOro MOK43aHO, YTO CYMMa BO3PacTOB
20 cTapluHx MKONMBHHMKOB GoJblue 260.

117. Cpenu Tpex uesbix udces 0053aTeabHO HAANyTCs ABa yHc.aa
ONIMHAKOBOH 4YeTHOCTH (Tak Kak uHcea 3, a KJAacCCOB — YeTHHIX M
HeyeTHHIX yHcen — nniib Apa). CymMa HX, OYeBHIHO, HesuTcsl na °.

118. JlokasaTeJiL,CTBO 2HAJOTHYHO [AOKa3aTeNbCTBY 3anaud 117,
HO cJiedyeT NPOBECTH ero MeTOJAOM MAaTeMaTHUeCKOR HHIYKIIMH.

119. Ilycts a1 < a2 < ... < @py41— JaHHBIEe uHcaa. Paccmort-

PHM n pa3HOCTEH: A@a=—Qy; A3—Q4; ..., Qnog— Qq; OHH TIOJNOMKH-
TeJbHbl, pasnuuuel B Menbuie 2n. TaxuMm o6pasoM, y Hac Teneph
(2n 4+ 1) HaTypadsHEIX yHCes (Qy, Qg, ..., dn4y H PA3HOCTH Q3 — 4y, . ..

..y Qni1— @), KaKOoe H3 KOTOpHix Meubuwe 2n. [TosToMy cpenu
yrcesl eCTh PaBHLIE; HO TaK KaK Da3/IHUHB HCXOOHBIE YHC/IA H pas-
JUYHB WX PA3HOCTH, TO HEKOTOPOE YHCJIO Qx COBNAjaeT C OAUOH M3
pasiocrell @r == Qm — @1, OTKYJAA Q4 -+ Qs = Am, YTO H Tpeboba-
JIOCb NOKa3aTb.

120. Paccmotpum 1971 umcno suma: 1972, 19721972 v 1. 4., wo-
ciaelliee H3 yHcen cocToHT M3 1971 rpynnul H3 wernipex uudp 1, 9,
7, 2. Jlubo onno u3 3THX ulicen neantcsd ua 1971 u, Takum obpasowm,
ABJIAETCA HCKOMEIM, JHO0 HalayTCA [ABa YHCJAA C OAHHAKOBLIM
ocTatkoM npH nenedun Ha 1971. Torma ux pasHocTh HMeeT BHA,
197219721972. . .1972-10*™ y peaurca Ha 1971. Taxk xkak 10im g
1971 B3auMHO npocTel, TOo Ba 1971 neadTcs nepBuLfi MHOXHTENDb, T, €,
yneso 1972, 61972, uto u TpeboBasnoch A0Ka3aTh.
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MEKAY COCENHNMH OTPE3KaMH OCTaBIM npoMexyTok B 06 M, n
ABa KpaiHux oTpezka no 59 M kaxawi. Ha BTopoit cropone kpaa-
pata oTaoxuM 95 oTpe3koB NaHuL 10 M KaAbil, pasieneHHbiX
npome:KyTkamn Anauib, Oonbuied 0,9 M xaxawi. Toria una yvactie
okaxercss 48-95 = 4560 npsiMOYroJbHHKOB, pasAefieHHbIX IOJO-
camn, wipuHol, Goabwed 0,5. Tak Kak nepesbes Bcero 4500 u wuu
ONHO H3 JepeBbeB He MOMeT ncnacTb 6oJbiue, yeM B OAHH MPAMO-
YrOJILHHK, TO HAHAYTCA NPAMOYroabliHKH (1ake He Melbule 60),
Ha KOTOPHIX HeT JepeBbeB.

129. CtorMoOCTs ALK Jeantcst Ha 3 1 Ha 5, sHauuT, Ha 1D,
Kaxawle 15 py6aeir Iletn ynaatua nartelo, a Koas — tpemsa Oii-
JleTami, 3BAUUT, KOJMHYECTBO KPeAHTHBIX OiIETOB, KoTopbie 0o6a na.au
B kaccy, Kpatuo 8, a Taxk kak ono menvwe 10, TOo oHO paBuno 8,
3HAYNT, AbIKH cTOAT 15 pybaen.

130. Orser. 2970 n 6975.

131. Orser. 1155; 3150; 4155; 6150; 7155; 9150.

132. Orger. a) 6, 6) 9, B) 7, 1) 8.

133. Orser. 1023457896.

134. Ykaszanue. [lokasate, uro nocsernne undpu crenesedd

pasitbl.
135. Orger. 9, 6o 9 B HeueTHON crTelleHH okauhyvBaeTcss Ha 9.
136. Cpenn comHOxMTeseil ynesa A =1.2.3 .., 100 va 5 ne-

aatcs 100:5 = 20, u3 vux na 25 pmenarcs 20:5 = 4 uncaa, sna-
yut, A neautcs ua 52¢, Cpenu muoxurenedt A umeercn 50 yeTunix,
no3ToMy A 3aBelloMO JReJHTCH 11a 224 oTtkyna A penutcs 4 Ha
526.22¢ — ]02% 3HayHT, OpOMN3BEACHHe OKAHUHBaeTCA 24 HYJSAMH.

137. ITocaennsn uudpa uncaa 77 3aBHCHT OT I0Ka3aTeas cTe-
neHH n H NpuHHMaeT 3HaveHns: 7, 9, 3, |, npuueM, ecaH nokasatens
CTeneHH n HeNHTcA HA 4, TO nocaegHdas uudppa 4YHcna 77 ecth
eaunuuna. Yucno 3™ okarumpaerca Ha oady M3 uudp 3, 9, 7, 1, npu-
yeMm, €CJN n Jenantcsd Ha 4, To nocienrnad uHopa paBHa 1. Tak kKax
68 nesnutca Ha 4, To 1968 nenwtca Ha 4, orkyna 1968197 pemnrcs
Ha 4 v 6870 pmeauTcy Ha 4. 3HauHT, 3axanHHoe ylicao — UeJsoe (BOO
B uHcauTesne Apo6n ymellbuiaemMoe H BLIYUHTaeMOe OKalYHBAKTCHA TOM
xe undpon 1, nosatoMy uucautenp Aeautcs Ha 10).

138. Bo3mMOXHH IBa cayuas.

I. Cpen 5 panublXx meanlx uHcen Hadaytca 3 ¢ OAHHAKO-
BLIMM OCTaTKaMM TIpH JAesjenwn Ha 3. HMx cymma, ouyeBnamo, 1e-
AuTCs 1a 3.

11. HeT Tpex unces ¢ ONHHAKOBBIMH OCTATKaMH, 3HauYHUT, D uHce]
nonajnaldT BO BCe TPH KJacca OCTATKOB, NO3TOMY eCTb TPH YHCJIA
¢ octat¥kaMh 0, 1 ¥ 2, 3TH 4yHCcAa M ABASIOTCH HCKOMbBIMH.

139. OueBnauo, (p— )p(p+ 1) nmeantca vBa 3, HO p npocroe
n p >3, 3nauur, p He jeaurcs Ha 3, T. e. (p—1)-(p+1) ne-
autcst Ha 3. KpoMe Toro, p HewetHo (kak npoctoe, Goabliee ABYX),
3uayuT yetHnt p—1 u p 1, NO3TOMY ONHO H3 HUX 32BEAOMO 1e-
JHTCH Ha 2, npyroe—Ha 4, 1. e. (p—1)(p+4 1) peantca Ha 8.

140. [lyctb x ==3a-+ry u y = 30+ rz, roe ry, r2-~—0OCTATKH
OT peJsienns na 3, T. €. Kakne-to H3 uyucea 0, 41, —1. Torna

x2 4 y? = 3(3a? 4 3b% + 2ary + 2br2)+ r‘f 4+ r%. Tak kak x2 - 43
Aeaurces na 3, To ff + rg JeJBTCa Ha 3, T. €. rf + rg-—-O, CTKyAQ
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141. Jlio6oe nesnoe QquCIO TNPH AeJeHHH Ha 8 HMeeT OCTaTKOM
OnHO u3 cjaeaytowdx BocbMu Yucen 0, 41, +2, +3, 4, aostomy
KBAaJpaT UHEAOr0 YHCJAA HMeeT OCTATKOM HPH [ejeHHH Ba 8 oo
u3 tpex umcea 0, 1, 4. Hrobum npu AeseHHn Ha 8 cyMMa KBagpaToB
Tpex 4HCeJ HMesa OCTATOK 7, Heo6XoAHMMO, 4TOOGBL! 3TOT OCTATOK
6Lyl HeyeTHbIM, @ 3TO BO3MOXHO JHUIb B ABYX CJayuasx: aAHO0 odHH
H3 KBaapaToB, Ju060 BCe TPH NpPH ReJeHHH HAa 8 HMeOT HeyeTHhie
octaTKH. B nepBoM ciiydae HedeTHbH OCTaTOK €CThb 1, a cyMMa ABYX
yeTHbIX OCTaTKOB pasBHa 0, 2, 4, T. e. cyMMa Bcex OCTaTKOB papta
1, 3, 5, T. e. ocraTKka 7 B 3TOM CJlyuae NOJYYHTb Hesb3A. Bo BTO-
poM cJiyyae QCTAaTOK Bcell cymMMbl paBbeH 3. Mrtak, 7 sie MoxeT ObiTh
OCTAaTKOM NpPH [AeJIeHHH Ha 8 CyMMbl KBaApaToOB Tpex LeAblX u4iced.

142. Orser. Hanpuwmep, |1, 2, 3, 7.

143. Orser. Hanpumep, —1, 1, —2, 2.

144. Orger. Hanpnamep, 2, 22, ..., 27,

145. Orser. TeopeMa BepHa.

146. ITycte ucxomHoe uucno ION 4 b, rae b — uudpa eauqun.
Torna no ycnoBHIO JAeBATHKpaTHOe uHcao paBHo 100N 4 b. Hrak,
9(10N + b) = 100N -+ b, otkyna 10N = 8b wau BN = 4b, 1. e
b pgenurcs Ha 5, Ho b — undpa, 3uHayrt, b = 0 wau b = 5.

Ecan 66t 6 = 0, To N = 0 1 uncsio Gui1o Gbl HYyJIEM, T. €. YHCAO
ION + b He HaTypanbHO; 3HauuT, b =5, oTkyma 5N = 4-5 #
N = 4. U1ax, equucTBelHHOe HCKOMOE YHCJ0 45.

147. Tpu yvacTHHKA 3aHAJHM TPH [EePBBIX MeCTa, 3HAYHT, Ha-
O6pann 42 6aana. [lostoMy nBa Ipyrux yyacTHuKa Habpaan 69 —
— 42 = 27 6anyoB, T. €. OAMH H3 HUX HaGpan 14, a apyro# 13 Gas-
JIOB, H TaKHM 00pa3oM, 3aHAJIH BTOPOE H TPEThEe MecTa.

148. H. o. A. AByx uHcen coBmazaeT ¢ H. O. A. OOHOrO M3 HHX
H MX PasHOCTH: H, 0. N. YHcea 2n + 3 u n + 7 paseH H. 0. 0. 4Hcea
n+7 unn—4, pased H.0.4. uucen {1 u n— 4. Ho 11 — npocroe
YHCJI0, 3HAUUT, HCKOMEIA H.0. 1. paBed 1 aubo ll. Econ n — 4 =
= {l-k T. ee n=11k+44, 1o H.0.4. paBed ll. Ecan ke n %
= 11k 4+ 4, To H. 0. O. paBeH |

149. Pemenne avanoruuydo 3anave 148. Ykaszanwue. 3ame-
HfeM H.O0.O. AAHHBIX YHCea PaBHbIM €My H.O.4. uyucea 12n 41
B 6n, HO 3TH YHC/IA — B3aHMHO TPOCTHI,

150. Yka3anue. Buaeautb n3 apo6r uenyio gactb 3 H Hal-

n -+ 16

2
TH LleJble 1, NpH KOTOPHIX Apobb EZEST 6yner no MoAy/aw wmelb-

we 1, T. e. He OyleT UeJbIM 4YHCAOM. TakHMHM 3HAaueHHAMH OyayT
n<—3 u n>1. 3arem npoBepurb Apobb npu n = —3; —2;
~—1; 0; 1.

Orser. n = —3;, —2; 1.

I51. Ykaszauue. 1974 pnenutrcs Ha 2, HO -He AejaMTca ua 4,
B TO BpEM# KaK eciad pasHocTb a2 — b2 yeTHa, TO 4YeTHH 4 a — b
H a -+ b, cienoBaTtesbHo, a2 — b2 pmeantca Ha 4.

Orser. Henb3s.

152. Oreer. n — 8k nau n = 2k — 1,

153. lelicTBUTENBHO,

n—lnnr+)r+2D+1=@A—-n)(n+2)+1=
=n'4 2 ~n=2n+1=n*4n—1)
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160. 3ammineM X ®ag HOCOKPATIMYO APoOb x=—q—. Ecau

‘g‘ + LA n, rae n—uenoe, 70 p® g® = npg, OTKyma caeayer,
yro p? penutca Ha ¢, HO (p,g) =1, crenoBatesibio, g = =1; ana-

JIOTHYHO NOKAXeM, uTo p = ==1, oTKyna x = =1,
161, Ecom 6m b2 —4ac =23, 10 b2—25 =4ac—2 wunu
(b —5)(b+8) =2(2ac—1). Ho b—5 u b+ 5—uncna onu-
HAKOBOI 4YeTHOCTH, NO2TOMY HX [pOH3BeneHHE, €ClH OHO 4YeTHO,
NeJHTCS1 Ha 4; nNpaBaf Ke uacTb eCTh 4HeTHOE uHCJIo, He nend-
1eecs na 4.
162. Uncno p—npoctoe H p > 3, 3Hauut, p = 3k £ 1, Torna
2p+ 1 =6k+2+41, vo 2p+ | —npocroe v 2p+ 1 > 6, oTKyaa
(2p + 1) He neanica Ha 3, mostomy 2p+ 156k +3, 7. e. p 5~
s 3k -1, sHaunr, p = 3k — |, cnenosateavno, 4p+1 = 12 —
—4 -4 | = 3(4k — |) — unucno cocraeHoe.
163. KBasipaT uenoro yucaa npd HeseiHH Ha 3 uMeeT octatok 0
aan 1 (cm. 3anauy 140), nos3ToMy H cyMMa uMbp KBaapata HMmeeT
npu neneiud na 3 ocrarok 0 uaum 1. Uncno 1970 = 3.656 4~ 2 4,
cheloBaTeNbHO, cyMMoit undp TOUHOro KBaapata ObITb He MOMKET,
184, Iycts 10z -+ b —uyncno, Torna  100a% 4 20ab + b2 =
= (10a2? -} 2ab) - 10 4 b2 — kBanpat uncha. Yncao 102 + 2ab —
yetHo, a Uuudpa HecATKOB HCYeTHa, CJe/loBaTtenbHo, b2 =:
= 10(26+ 1)+ d (1. e. b2 HMeeT HeueTHOE UHCIO HECSITKOB), YTO
BO3MOHO JHWb npu b =4 wm b =6, HO H B TOM, H B ApPyrom
cayuae b2 okasuuBaercsi uudpo# 6, 3uaunt, u (10a + b)2 oxanun-
Baetrcst uHdpon 6.
165. He Moxer. IefcrBuTeabHO, €cH OB KaMXABIA CHrpaJt
7 naptuig, T0 15-7 papHuasock Onl ynBOeHHOMY uHcay napthi (u6o
KaxAyi NapTHIO CUuHTaeM ABaxAH), T. €. 15-7 paBHsmOCH OWl yer-
HOMY UHCAY, UTO HeBepHO.
166. Orser. Henb3an. (Cm. pemenne 3aaauu 165.)
167. Orser. He cywecteyer. (CM. peuerHe 3agaum 165.)
168. Ecam A u B 3nakombl, 10 nazoseM napy (A, B) «3nakom-
cTBOM». Torga, ecnn ! — 4ucjio 3HAKOMCTB H Xy, Xo, ..., Xgs3 — UHC-
JIO 3HAKOMBIX IepBOrO, BTOPOrO M T. A., NOCJHEIHEr0 YYeHHK3, TO
X1+ x24 xs4+... 4 xoss = 2I, uO0 B CyMMYy KaxKI0e «3HAKOMCTBO»
BXOJHT nBaxKan, HTtak, cymma x3- x2-4...4 Xess HeJEIX uHcen
YeTHa, 3HAUYHT, KOJIHYECTBO HEYETHBIX CJaraeMbiX B 3TOR cyMMe 3a-
BeAOMO YeTHO. A TAaK KakK BCEro CJaraeMbiX — HEUeTHOe KOJIHYEeCTBO
(953), To cpeiaH csaraeMhbiX eCTb YeTHOE UHCJO, T. €. HMEETCH CPeIH
CoOpaBIIHXCA XOTA OH ONMH, YHCJIO 3HAKOMBIX Xi KOTOPOTO YEeTHO.
169. IMpeanononium, uT0 KapTOYKH YyHANOCH BLUIOXKHTh B pAL.
3anyMepyeM HXx H 0003HayHMM Yepe3 ap HOoMep MepBo#H, yepe3d bp —
HOMep BTOPOH KapTouku ¢ unudpofi & Torma no ycnoBuio by — ay =
=k+1 (=01 ...,9 ¥u
9
Y, (bp—a)=1+2+4+3+ ... +10=55,
k=0

HJIA

0 9
=) k=)
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9 9
C npyroit CTOPOIILL, Z a, -+ Z b, — cyMMa EceX HOMEpOB Kap-

k=) k=J
TOYeK, 3HaUHT,
9 9
kzoak—rkzj bo=1-+2-+ ... +20=2I

0

orTclona 2- Z bk== 265, uTo HEBO3MOsKNO, HOO CACEA CTORT YCT!OE,
k=0

a cnpaBa — HeueTHOe YHC.0.

170. YaHTKa MOXKET 1OJ3TH b N0 ABYM B3aHMNO nepnai-
IMKYAIPDHBIM HanpaBReHHAM, KOTOpHle YC/AOBHO HA30BEM roOpH30i-
TaJibHHM (OBHXKeHHe HajeBO WJH HANPaBO) H BEPTHKAJIbHBIM (BBEpX
n Buu3). Ecan yianTka BepHerca B TOUKY A, To OHa Hanpaso or A
NponoJideT TakoH ke NMyTb, KaKOH NOTOM HaJeBO, T. €. eca Ry pa3
no 15 MuHYT 6yAeT 10J3TH Hanpaso, TO NOTOM R, pa3 6yier BO3Bpa-
maTbCA;, AHAaNOrHyHoO, ecan k. paza OyleT ABHraTeCA HAJIe€BO, TO
CTOALKO e pa3 O6yder Bo3BpawmaTthCsl Hanpaso. Takum obpasowm,
no rOPH3OHTaANH oHa nepememlaetrcs 2(%k, + k) - 15 munyr. Auano-
rH4HO TOKaXKeM, YTO Ha JBHXeHHe 00 BepTHKanH OHAa 3aTpaTtHT
2(ks 4 k) -15 mMunytr. Uepes kaxanie 15 MHHYT yJHTKa NOBOpadH-
BaeT Ha 90° 3HayuT, yeperylOTCH BEPTHKaJibHbie H TOPH30HTA/bILIE
nepeMellelins, T. €. MO BepPTHKAJAH HOPORAEHO CTOJILKO Ke OTpe3Kos,
CKOJILKO NO TOPH3OHTaAH Hau ks + k4 = k + ky, oTKyna Bpewms
apukenns pasuo 30(ky 4 k2 + k3 + ki) = 60{ky + k2) Myt wnan
ky + k2 vacos.

171. Tak kak ai= X1 (i=1, 2,..., n), 10 aian = %I
(i, k=1, 2, ..., n). PaccMOTpuM npou3Begenye -

] (a1az) - (a2a3) - (axa4) ... (aaai).

Ouesunno, (a;a:)(a;as)...(ana)) = *1, Ho (a;a2)(2.qs)...(ara;) =
= (@Qs ... an)? >0, 3vaumt, (2,a2) ... (a.aq;) =1, nostomy
QHCAO #11  OTPHUATENLHLIX MHOXHUTeNEed CpefAd M1 COMHOXKHTEMAEH
((a1@2) n 1. 1.) —ectb uncyao uerHoe. HMrak, m = 2k. Ho a.a; +
+ aas ...+ ana; = 0, 3BaYHT, 9HCAO TIONOX HTEJBLUBIX CJjaarae-
MBEIX PdBHO YHCJAY OTPHLATENbHBIX, OTKVAA n = 2m = 4k, T. e. n
JenuTcs Ha 4.

172. Ykaszanne. Ecau a, b — uudpu uucaa, 1o a + b = 11,
T. €. HCKOMBIe 4yHcaa 29, 38, 47, 56, 65, 74, 83, 92.

173. Ecan uyncno N pasnaraercs B npousBenenne IBYX MHOXKII-

Tenefl, TO MeMbInfi M3 HHx He mpeBocxoant A/ N, T. e. mpu N =
= 1601 MenbwHil coMnoxnTe b Meubiue 40, crenoBaTeabIO, NPOCTOH
JesqHTeqb MeHblIEro uHcaa He npesocxoaut 37. IlostoMy caeayert
nposeputh aeanMoctb 1601 Ha nmpocthie yHeaa 2, 3, 5, ..., 37.

174. Uncna, MenbiwiHe p® W B3aUMHO NpPOCThie C HHM, 3TO Te,
KOTOphie B3aHMHO IPOCTHI C APOCTHIM YHCJAOM P, T. €. Te, KOTOpLie
Be xpathuum p. YUnces, KpaTHbiX p H He npeBocxoAsfumlHx p3, Oyler
PP:p=p% TlostoMy cpefid WHCEJ, MeHbWHX p3,  HMeeTcs
(PP — 1)—(p2 — 1) == p3 — p® uiicen, B3aHMUO DPOCTHX C po.

175. Ilyete @ v b — aBa aByssawnbix wueaa, toria 100e 4 & —
YeTHpex3auayiuoe uncao. Ilo ycaosuio 100a 4 b = k-ab, otcoxa
b = a(kb— 100), 1. e. b neantca ua a. Hrak, b = ma, no a n
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INBy3HauHbl, MO3TOMYy tm oxHosnauno. Tak kak 100a - b = 100a 4-
+ma=a(l004+m) n 100a-+b = kab, 10 a(100- m)= kab,
T. e. 100 4+ m = kb unnu 100 4+ m = kma, otkyna 100 = m(ka — 1).
Nrak, m — neautenb uucna 100, kpome TOro, m oaHO3HAYHO, 3HA-
ynr, m =1, 2, 4, 5.

160 100
Tak kak ka — 1 =—, HH ka=—rT—|- 1, npuuyem ¢ aBy-
_ 100
3Hayio, TO OTRAAAIOT AnA m 3HayeHus 1 u 5, udo -—l—+l He Jje-

100
JUTCA HH HA KaKoe [By3HaylHoe YHC/IO a; npﬂ-g—-}- 1 = 21 umeem

a =21 uTorfa b = m-a = 5-21 tpex3nauno. [Ipu m = 2

ka=051, a=17, b=34
npu m = 4
ka=26, a=13, b=252

Orsger. 17 n 34; 13 u 52.

176. abc— (a4 6+ ¢c)=(100a+ 100 +¢)—(a+ b 4+ ¢) =,
= 99a 4+ 96 = 9(lla 4+ b), T. e. nepBas pasHOCTb — 3TO TPEeX3Hau-
HOE WJH IBYy3HauHOe YHCJO, KoTopoe aeantca Ha 9. ITostomy cymma
uubp mnepBoi PpasHOCTH JAeJHTCs Ha 9, cremopaTtenbHo, BCe no-
CJleAyiollHe pa3HocTH JeasTca Ha 9. Tak kak cymMMa uudp Tpex-
SHAYHBIX uHcesa, AendAwuxca #Ha 9, pasHa 9 mam 18 uam 27, to Ka-
XKOaf nocjaelyollas pasHOCTb MeHbllle npelbIAyLied Ha OAHO H3
STHX Tpex yHces, T. €. pasHocTH 06pa3yioT YOBIBAIOWLYId NOC/E 10~
BaTeJbHOCTE {Gn}, NpHYEM an — Qn41 = 9.

3aMeTHM, YTO B KaXJIOH COTHe ecThb YHCJa, cyMMa LHpP KOTO-
peix paeHa 18. B nepmoit cotHe oaHo Takoe yuciao (99), Bo BTO-
poit cotHe — aBa (189 wu 198), B Tpetbelt — Tpu (279, 288, 297)
M T. 1., B BeCATOH COTHe Takux 4yHcea yxke 10 (909, ..., 990) (xpo-
Me TOro, B IECSTOM COTHE €CTh 4HCJ0, CYMMa IMQP KOTOpPOro paBHa
27 (uncao 999)). Ilpu nepexosie uepes TakHe YHCJIA MH yMeHbliaeM
npeasifiyllee YUCJAO yxkKe Ha 18,

Hrak, ecnmn ucxomnoe uHcao 999, ToO Mui yMeHbluaeM €ro BHa-
yane Ha 27, 3ateM 4 pa3a —Ha 18, noToM — npu nepexome OT YHC-
Ja 900 X MeHblueMy — Ha 9 u B fajabHeHileM NpH nepexone yepes
KaXJIyl0 COTHIO yMeHbllaeM Ha 9, a B npelesax OAHOH COTHH — Ha
9 nan 18. Mrak, 3a 13 paccMOTpeHHBIX NepexoldOB OT YHC/IA K pas-
HOCTH HcXomHoe uHcao 999 yMenbuieHo Ha 27 4 10-18 4 2.9 = 225,
Ovepnsio, uTO 774 MOXHO yMeHbLIHTh J0 0 He OGoJbllle, YeM 3a
86 nepexona, 3Haumt, norpebyercs JHaxe Medblue 100 waros,
yTOGH NOJIYYHTb HY/JIb. L

Ecan ke ncxomHoe uneno abe << 999, 10 mocrpoensast noc.ae-
NOBaTENbHOCTb 4YHcen Qg = abc, ¢y =abc— (a+b+c¢) n T I,
No JAOKa3aHHOMY, 3allaeTcsi ABYMSI PeKYPPeHTHbIMH (OpMY.JaMu

l) an == p—4 — 9 UM

2) am = am-1— 18, rne k, m = 2,

NpHYeM TNOCJE Nepexoja uepes Kax/Ay!0 COTHIO 00s3aTelNbHO BCTpe-
HalOTCA OBAa COCEAEHX 4jeHa M0CJel0BATENbHOCTH, CBA3AHHHIX (op-
myaoit 2). Tak kaxk a4y fenvTca Ha 9 H nocrenOBaTeALHOCTb YOLI-
Baioulan, TO HalAeTCA HOMEep n Takod, yTo (BhepBhie) a, = 0. To-
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ra Q= a4 — Qp = (ay — a2)+(az — a3)+ e (An-1—ay) wmm
a, = 9a -+ 18b, rne @ — uMCJNO PpasHOCTed, DABHBIX 9, ¥ b— yucno
passoctefi, pasumx 18, v n=a+4b6+41. Ecm 100(f— 1)<
< ay << 100f, To (mo paHee HOKasaHHOMY) b = f{-— 1, oTkyna

a;=9% 4+ 180 =9(a+b)+9=9(n-+ b —1)

HUrak, 100 >9(n+b—~1)=9(n+1{—2) wuan 9n << 91f L
F 18991 4-2) (ubo £ << 9), T. e. n << 93; HTaK, pasilocTH 06-
paTATCS B HYJb He nosixee yeM Ha 93-M ware.

177. TlycTb e+ 1D)+E+2)4... (4 n) = 1971 H.IH

(_2!?+n2+')”=1971, T. e (2 --n+4 1)n = 2.38.73. Ouepumio,
%+nt+l1l=n+1>n n 73>2.33, To 73 3aBenoMo He siB-
AfeTc JQenauTeNeM n, OTCIORA AJR 7 HAXOAHM CJeAyiOLIHe 3Haue-
nusa: n=1; 2; 3; 6; 9; 18; 27; 54, 1. e. uncno 1971 moxHo npen-
CTABHTb KaK CYMMY HECKOJIbKUX IOCJICIOBATENbHLIX HATYPaNbHBIX
YHCesl BOCEMBIO crniocobamm.

178. Cpeny n noclrefoBaTeNbHHIX HaTypanbHLHIX uyHcen n 4 1,

n+2 ..., 2n 3aBeIOMO €CTb uYMCHA, KpaTHble KaxIoMy &, rie
1 <<k << n, nostoMy HauMeHbluee oO6liee KpatHoe uHcen n -+ 1,
n+2 ..., 2n ecTb HauMmeHblllee oOOulee KpaTioe BceX YHCeT
1,2 3, ..., 2n.

179. Ecan gi; — Kakof-TO A€JUTENb uYHMCJa 1, TO n = §;p; (10
ONpeleNeHyio AeNHUTeNsl uHcaa), TAe p; ~— TOXKe [HeJHTeNb, NpHueM,
el §i # g5, T0 N piF=pig Ilyers g1 < 2 < g5 < ... < g, —
Bce NEJHTENH uHcana n. Torpa py > ps > p3 > ... > pPs— Te XKe ca-
Mble JIeJIHTENH, HO 3anMcaHHbie B o6paTtHoM nopsake. M3 pasencTBa

n=gqip;i (i=1 2,...,8) noayyaeM n3 = qip; - Gfz- ... q.Ps
win - ' = (192 ... qs) (P1P2 ... Ps); ClelOBATEJIbHO,  Nn% ==
= (q1q2 ... §s)2 ¥m q; ... qn='\/ns, yTo u TpeGoBajsocL fo-
Ka3aTh.

180. [IoxkasatenbCTBO npoBeneM OT npoTHBHoro. IMycrs (x, y) —
HaTypanbHoe pelueHHe, Torxa ab—ax = by, wm a(b — x) = by,
clefoBaTenbHO, by menutcs Ha @, HO @ ¥ b B2aHMHO NPOCTH, 3HAYHT,
Yy OeAuTCd Ha a, T. €. y = ka. AuanornyHo MOMKHO NOKA3aTh, YTO X
nenurca Ha b, . e. x = mb. llogcraBuB B HcxoAHOe ypaBbielie,
noayuuM amb -+ bka = ab, otkyma m-+k =1, 4TO HeBO3IMOXKHO
NPH HATYPaJIbHBIX M H K.

181. JlaHHOe ypaBHeHHE MOXKHO 3anHcaTb B BHIE Xy — X —
—y+1=1 uwm (x—1)(y—1)=1. Ilpoussenedne nByX ue-
AbIX uHcenr paBHo 1, 3HaukT, o6a paBHm 1 mHaw —1; caenora-
Teqbo, HIH X—l=y—1=1 n x=yg=2, wmH x— 1| =
=y—l=—lax=y=0

182. TTepenninemM ARaHHOe ypaBHeHHe Tak: 6x2 — 24 = 50 — 542
T. e 6(x2—4)=05(10—y?), orkyma uMeem x2— 4 = 5y,
10 —y2 = 6v u, cnepmoBatesvHOo, u = v. HUtak, x2=4-4+5u, 1. e.
44 5u >0, otkyna u > —4/5; aunanormuio 10— gy2 =6u, T. e,
10 —6u = 0, orkyra u << /3. Llesoe uncno « ynoBaeTsopsieT ABOil-
HoMYy HepaBeHcTBY: —4/0 << u << 5/3, 3naunt, u =0 wau u = 1.
Ilpn 4 = v = 0 voayunm 10 = 2, rge y— Uejoe, YTO HeBepHO.
Ilyerb u =v = 1, Torna x2 =9, y2 = 4.
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Oraer.,

{x|=3' {x2=3, {x3=—3. {x,z-—-&
=2 ULyp=—2 =2 g, = —2.

183. Tak kar (18x%2 4 27y2)(x2+ y2)= 729, 10 X2+ y? pne-
Jutca Ha 3, mo3ToMy x = 3u, y = 3v u 1942 4 28v2 = 81. HosTo-
pAs paccyZeHHs, noayunM & == 3f, v = 3s u 19£2 4 28s% = 9. [lo-
cielliee ypaBHeHHe, OUCBHAHO, He HMeeT pDeUIeHHMH B UEJNHWX UHCNAKX,
a 3HAUHT, H UCXONLOE ypaBHelHHe pelueHHH He HMeerT.

184. IlpeoGpasyeM mucxomuoe ypaBHeHHe Tak: 2x%y% 4 2x222 -
+ 24222 = 6xyz. 3ameThiM, uTO 34ech xyz > 0. Hanee,

(x%y° — 2x%yz + x22%) + (x22%2 — 2x2%y + y*2%) +
+ (y 22 — 2xy22 4 x2y?) = Bxyz — 2x2yz — 2x2%y — 2xy?z,
T. €.
(xy — x2)? + (xz2 — y2)? + {yz — xy)* =
=2xyz [(l —x)+ (1 —g)+ (1 —2}],

KOTOpOe B HATYpaJbHBIX 4YHCJAX HMeeT eJXHHCTBEHHOe peuIcHHe
x =y =z= 1. Tak kKak xyz > 0, To U3 HATYPaJIBLHOr0 MOXHO MO-
NYYHTb COOTBETCTBYIOLIME €MY Ue]ble pelleHHs, 3aMeHHB 3Ha4YeHus
JBYX nepeMeHHBIX Ha NPOTHBOMOMOKHDBIE.

Oreser.
xy=1, Xo = —1, Xq=~1, Xy==1,
=1 y=—1, { ya=1, Yy, = —1,
2 =1, 2o =+ 1, 23 = —1, 2y = —|,

185. Ucxonnoe ypassvelune 3annmwem Ttak: (14 x) (1 + x?) =
= 2¥, Cnenosarenbio, 1 -fx B 14 x2 cyTo Aenutens uyucaa 29,
T. e, cTemeHy uucaa 2, noatoMy 14 x = 2™, 1 - x2 = 2v-m (-

Ky1a
x=2"—1, x?2=29-7_]|,

M3 nepsoro paBeHcTBa HMeeM X2 = 2™ —2m+1.L1  nostoMy
m —2m+t L] = 2u—m — | yau

oy~—m + 2m+l — 22m =9

Icayugaif IMyectb m = 0. Torna 2V 42 — | = 2, nau 2V = |,
otkyna y = 0. Jlanee n3 ypasHeHns | -}-x = 2™ nafinem x == Q..
Hrak, x =y = 0. .

Il cayuan. [lycte m > 0. Ha ypaBHeuua 2v-m f. 2m+1 _
— 227'1 — 2 CJIEI[yeT 211-7"'"‘1 +2m ___22m-l = l. TaK Kd¥ 2m 4]
22m -1 peapie (K60 m >0 n m uenoe), 10 2V=™=1 pesoe, NOTOMY
n3 2v-m=i(] - 22m=v+t . Bm=y) =1 caenyer 2v-"-1 =1, |4
+ 22m-v+l — 3M-V = |, unH

y—m—1=0, 2m—y+1=3m—y,
oTkKyaa m =1 0 y = 2; caefioBate/ibHo, X =2 — | =2 -] = |,
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Orser.
{ xl-=0. { x2=I,
yl = O, y2 = 2.
186. Ouesuano, yto npu x =1 y2 =1 u npp x =3 y> =9,
T. €. HAXOOHM CJelyIOoliHe pelleHHA:

{xl=l, {x2=], {x3=3, {x4=3,
yi=1, (Yp=-—1, Yys=3, yy=—3.
3ameTHM, 4YT0 npH x =2 umeeM I[!4-2!=34#% ¢* n npu
x = 4 vMeeM 1! 4 2! 4 3! 4+ 41 = 33 5= 2.
Ecnru xe x>=05, 1o (Ttak kak O5'+46!+4...4 x! = 10N)

N4-2143t+ 44514 ... 4 xt = 33+ 10NV — uncia0o, okaHuHBalO-

meecs Uudpoi 3, 3HayMT, OHO He HABJIRETCA KBAJAPATOM LEJIOTO
qHCJIa.

Orser.

{x|=1, {x2=1, {x3=3, {x4=3,
=1, y, = —1, Yys =3, Yy =—3.
187. [lepBoe peweunne. Pasnoxum 10/7 B uvemHyio Apo6h:

10 |
'—.f-==1+—-—'—1—.

2} 3
1 10
Hs ypasuenna x -+ = nOJMYYIM

1 7
y+;

i I
#+—p=l+—7,

y+ - 2+3

H H3 €IMHCTBEHHOCTH Pa3joXeHWA DPallIOHAJBHOrO YHCAA B LEIHYIO
Apobb crenyer x = 1, y = 2, 2 = 3.
Bropoe pewenue IlpeoGpasyeM ypasHeHue
X

2 3
l+yz—l+7’

4
Torma x — neaas, — ApobHaf 4yacThb, NIO3TOM
orna Il N Ap OMY

Ha BToporo ypaBuenus ciegyet

l+yz=

7
2 3

HAH y+%=2+%-, OTKyRa y =< 2, 2 =3,



188. ITycte x<Ky<<2 7Torna x+y-+2<32 a Tak Kak
x4+ y+z=xyz, 10 xyz << 32z UnH xy << 3. Ecsn OB x = y = 2,
TO 23 = 3z uau 2> = 3, YTO HEBO3MOXHO NPH UEJOM 2. 3HAUHT,
X0TA 6Bl JABA H3 YHCEJa X, Y, 2 HepaBHLIE, MOSTOMY Xy << 3, T. e.
xy = 2, aubo xy = 1.

-Ecnn xy =2, 170 x=1, y =2, B 13 HcXoZHNOro ypaBHelHf

HafigeM z.= 3.

Ecan 6m Xy =1, 10 x =y =1, 1 #3 HCX0JHOro ypasHelHs
MOJYYHM 2 -+ 2 == 2, UTO HeBO3MOKHO.

W3 naiigensoro pemends x = 1, y = 2, z = 3 naifileM octa.ib-
Hble [lepeCcTaHOBKaMH.
3 207361‘. (I, 2, 3); (1, 3, 2); (2,1, 3); (2 3, 1); (3, 1, 2);

185. Tlo ycaoBuio X =2, y=2, oTkyaa XxV=4 H z=
= x¥ 4+ 1 == 5; Kpome Toro, x¥ 4+ 1 npocroe, 3HayuT, HeuyeTHoe, IIO-
5TOMY X¥ — yeTHOe, OTKYHZAa X — uyetHoe (u npocrtoel), T. e. x = 2,
Ecom oOm y=2k+1, 7O 2 =228+ 4 1= (24 1)(2%k —
—22k—1 1 41}, T. e. penurca Ha 3, HO 2 = D, 3uauyuT, 2z HE
npocroe. HMTaK, y yetHoe H npocroe, T. €. Yy = 2, OTKyAad Z = 0.

Orger. x =2, y = 2, 2 == 5.

190. M3 ypaBuennsa x = 1950 -} y — 28 »\/1—65, rie x, y-— le-

Jble, caeayer, uro 28»\/ 10y uenoe, nostomy 4/ 10y pauuonansuo,
4 TOrJla 3TO 4HMCJO TO Ke leJoe (TaK KaKk KBAJPAT HeCOKPATHMOIi
npobH He Moxer OuiThb ueawniM). Hrak, 10y = k2, crnenoBatennHo,
10y — kBaapaT HeKOTOpPOro uenoro uHcaa H y = 10£2, Anazoruuio
nokaxeM, uro x = 10s2. TorZa H3 HCXOAHOTO ypaBHEHHS MOJYYHM
{t]+1|s| = 14; caexoBarennho, gas uenoro |{| Bo3MOXHH 15 pas-
HbIX 3Haveduid: £ =0, 1, 2, 3, ..., 14, a 3ua4nuT, ypaBsHeulle B 1esbiX
yHcaax umeeT 15 pewenui.

191 xy = 1 + 22, 1. e. xy == 1, 3HAUHUT, X ¥ § — OAHOrO 3HAKA,
aTak Kak X+ 4y =2, 10 x >0 n y > 0. Ho x, y uenave, nosromy
x=1l, y=1, orkyha x+y =2 Ho mno ycuopno x4 y=2.
3naunt, x =y = 1, Toraa 2z = 0.

IIpyroe pemenue. Tak kKak x-+y=2, xy =1+ 22 ToO
X H Yy SBJARAIOTCA KOPURMH ypaBHeHus 12 — 2f{+ 1 4 2% = 0, otkyaa

f1,2==1+4/"2%. Tak kak ¢ neRCTBHTCALHB, TO 5TO BO3MONKIO
b npu 2 =<0, Torpa i =x =1, L=y = L.

192. ITycte x uwanexk uasi Bunuia OnuMnuajga, y yallek yas Bbi-
nnaa Cocumartpa, 2 vaulex yaa Beinuaa IloankceHa, Toraa

{x+5=y+z,
y+9=x+2,

oTKyZa 2z = 14 u z = 7. Hrak, IlonnkceHa Buinmia 7 vainek vas.
Tak Kak x—y =2, 10 x> y. Ecom 661 y= 11, 0 x =13,
a OLHO H3 3THX unced, X, Y, 2, AOJXKHO ObITb KpatHO J. 3HAUMT,
x=11, Torila y =x—2 =29, nostomy 11 uwamexr Bhmnuna Ouum-
nuajga, a ee OTYECTBO MO YcaoBHio — KapnopHa; 9 vaulek BHINHAA
Cocunatpa TutoBHa, 3HA4HT, 0TuecTBO [IOJIHKCeHBI, KOTOPasi BLINH/A
7 uyaulek, — YBapoBHa.

193. IlycTs OAMH H3 KOJXO3HHKOB KYNHJ X Beliled, a ero Jela
@ Bewlel; TOrAa OHH 3alJaTiiIH COOTBeTCTBeHHO x? pybaeit u a? pybdcil,
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CyMMa NpHMET BHI
-t G- DD+
"‘+'€(’kf"m)-7(k+1“k+2)+'"
'“+"6‘(7z"'n+3 ——Q-(n+1_n-l|-2)=
- =4+ (= D)+ (=24
H= 3 e+ ()]
[(—--—)_l-(__—)-l- (n-l—l n+2)]

1
=—'(l+ + n+l n+t2 n+3

11 1 )___1_ 1
“2\2 r¥2) BT 3+ )m+2(n+3)°

204. CymMma
S=1+4+2x 435>+ .. F+nx!

n(n4+1)
2

S npu x=1 paBHa S=
x % 1, Torna

. B npaapueniieM OyneM CUHTATL

Sx=x+2x2-F3x34 ... +nx",
S—=Sx=14+x4+x24 .o. +x"1 —nx"

- 1] — xtt

S{l—x)= - — nx",
1 — 1 n n+1 |
![ AT e kL
S =
{"("’2""]), econ  x=1.

205. Hmeem

1-1142-2043.31 + 5., +n-nl=
=2 —=1)1U+@B=1).20F@A@=1)8 ... +[(a+1)— 1] n!=
=2 —I)4+@ =2+ @ =3)+ oo +[(n+ 1) —nl]=
=(n+I1) =1,
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n n -4 1

206. Tloxamem BHaua’e, 4To pyay < Py} (npn HaTypaibe

ox n). PaccmoTpum pasHoCcTb

n4-1  n _ (n+1)2---n(n-}-2)m 1 > 0
n+2 n-l (n+ 1) (n+2) (n+1)(n-+2) '
n -1 n B 1 3 5 99
31129HT, Py > Py Odo3naunm A-'Q'”Z'-é' RS TIE Tax

Kax

1 2 3 4 99 100

753 T<F v 0 <o

2 4 6
TO, NepeMHOXHB BCe 3TH HepaBeHcTBa, moayuum A <-:—3---5--7 vee
. ']T?)Sl)— YMHOKHM 06e uacTH HepaBeHCTBA Ha A:
0

FIPY A LU

35 101
| 3 9\ (2 4.6 100)_1
2 4 °°* 100 3 5 7°°° “"

1 1 1
, 2 —
Hrax, A2 < 0] < 09 otkyna A <L

10°
n-1
Utobul oKa3aTh BTOpPOE HEPaBEHCTBO, 3aMETHM, 49TO p <
<. L O1cona
n— 1
A—v!—--?:- 99 =_’i.__5_ 99. ! >i_ 6 100 |
T2 4777 109 2 4°'°°98 1007 3 5 99 100
u
ps(33.1 8 1y (4.8 10 1y
2 4 6 88 100 3 5 99 100
HAH
A > ‘ > I 34auHT A>-]—-
200 ~ 9g5 * ML 15 °
Vitak,
1 e L
15 10°
207. ITpusenem UCXORHOe ypaBHeHHe K BHAY
x2 — x —a?x 4+ a%? — b2x =0,
HAHn
x2— x(14a? 4 6%)+ a?=0. (1)
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HafineM AHCKPHMHHAHT

D=(1+a?-+ b?)2—4a?=(1 4 a2+ 6%+ 2a) (1 + a? 4 b2 — 20)=
=[b2+ (1 +a)*]-[6* - (1 —af] =0,

3Ha4NT, Y HOBOro KBaApaTlioro YpaBHEHHA npH Jolbulx a B b xopui
JeACTBHTEJLHEIE.
I cnyuai b=0, a=0. Torma ypaBuelile HOPUMET BHJ

-2
%-: I, otTkyaa x = a2 — KOpeHb 3TOro ypaBHeHHS.
. b?
Il cayuafi a=0, b3 0. Torna nmeem o =1, or-

kyna x = 14 b2

IIl caysafni as=0, b0 VYpaBHueHie CBOAHTCH K KBal-
paTHoMy, npuyeM D > 0, no3toMy KOpHH KBaapaTHOro YypaBHCHIIA
neficTBHTENbHB H Pa3jHyHbl U He MOTYT OAHOBpPEMEeHHO ObLiTb HEelo-
NyCTHMBIMH RJA HCXOAHOro ypaBHeHus, nbo H3 x; = 0, x; = | cJe-
ayer a2 = 0.

Hrak, npu no6uix AonycTHMBIX a, b ypaBHeHne (1) uscer pas-
Hble nefiCTBHTEJAbLHBIE KOPHM, XOTSl OH OIHH H3 KOTOPHIX €CTh KO-
peHb HCXOJHOro ypaBHEHHS.

208. Ilyctp xp — oOLiHi1 KopeHb, X;, X2 — APYrHe KOPHH Yypas-
HeHHH, npHYeM X; 5= X, TOrAa

xX+axy+bc=0, x;+bx,+ca=0,

orkyna xo(a—b) + c(b—a) =0 nm (a—>b)(xo—c) =0. Ho
~a 3= b, 3naunt, xo = ¢. Kpome Toro,

Xox1=be, xpx;=ca,

‘B ¢X; = bc, cx; = ca, cieposatenpHo, x; = b, ¥, = a (TaKk Kak
c # 0), orciona x; + xo = a4 b. o no yenosuo xp, x; H Xy, X3 —
KobPHH KBajpAaTHLIX YpaBHEHHH, MO3ITOMY Xy 4 X = —a, xp -+ x; =
= —b, otkynaa 2xp,- x; -+ x2 = —a — b, yunthBasg, uTo X9 == C,
x; 4 x2 = a + b, noayuum

2+a+b=—a—b um ¢c=—a-—0>.

Hrax, x; 4+ x2 = —¢, x1 - xp = ab, 3uauut, X), X —KOPHH YypaBie-
HEA x24-cx+ab =0, uto u Tpe6GoBanoCL MAOKA3ATh.

209. KpazpartHuiii Tpexuaed [(x) = ax?2+4- bx + ¢ ue umeet geil-
CTBHTEJIbHLIX KOpHeR, 3HAayHT, OH COXpaHfieT OAHMH H TOT Ke 3HIK
ang Beex x. Tak Kak f(l) =a+b+c¢c<<0, o u f(0) =c<O.

210. Tak kak npu a,b = 0 Bcerma uMeeT MeCcTO IlepaBEHCTBO

a+b>2’\/55, TO l+ai,>;2,\/a: (=1, 2,..., 1), orKyna

(M4a)(4+a)...(1 +a3)=2"4a,0,...a,=29"
211. deficTeHTeNbHO,

~2 2
—-a‘r-l-bz-l-cz—-ab+ac—-2bc=(—g-—-b+c) = 0.
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212. Hrieem

byt 22l =24%y% F 207 — 2z — 25 =
T (xR (v 2R (1= 120

213. Heiicteureauno,

a'~’+b2—!-1-—ab-a—b:--,]?[(aﬂ--ﬂab—}—b?)—l—(a"’——?a-l-l)+

(52 = 2 + D] = [(a = 8)? + (a = 1)+ (b = 1)2] 0.
214. Mmeem
a2
~§—+b2+c2—ab—-bc—ca———-
.-.=——+b2+c-—ab-ac—bc+ (—-—b--c) +
03—30
+12 3bc—~(-—-—-b—- ) +—--—-—--—(———b—c) -+

(Tak Kak mo ycaoBnio a® > 36).
215. Tak kak (a—b)2=0, 10 a?+ 62 == 2ab npu molbux g,

b. INoatomy

x? 4 y? = 2xy,
y* + 22 = 2y2,
224 x2 > 2xz2,
OTKYAa
x? -+ y*+ 22 = xy -+ y2 + xz.

216. Ilo ycaoBmo a?+4 b2<C 2, otkyaa —a?—0b2 = —2. U3
a? 4 b2 = 2ab (cM. 3apauy 215) n —az—5b = -2 c.nenye'r 0=
= %ab—2 wunn 2ab <2 Ho (a+0b)?= a2+b2—|—20b < 2+
+2=4. Urak, (a+ b)2 <4, otkyna Ja-}b]| <2 qumaan,
yto a-- b << |a+ b| (mo onpemenednio aGCOMIOTHON BeJHUHHEL),
NOJYyYEM Q + b << 2, uto H TpeboBajsoch KOKa3aTh.

217. s cropoH TpeyrosabHuka a, b, ¢ cnpaBelJlBul HepaBel-

CTBa
a>lb—c|, b>la—c|, ¢>la—0b],

OTKYyAa
a?> b?+4 c? — 2be,

b2 > a? 4+ ¢c? — 2ac,
2> a?+ b2 - 2ub,

CkhajapiBast 3TH HCPABEHCTBA, MOJYYHM

a4 b2+ 2 < 2(ab 4 bc + ca).
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Wrak, HepasenctBo cnpaseaauso npu n = 2. [lpeanosoxus ero
CTIpaBeASIHBOCTL NpH # = k, Mbl [10Ka3aJH CNpaBeUIHBOCTL Hepa-
BeHcTBa aaa n = k4 1, crenosarteqbHo, HepaBeHCTBO BePHO A
BCEX 7 = 2.

BTtopoe peumenune CrpynnupyeMm ciaraeMmpie CyMMbl

RSN NTRE) I ERE I

] 1 I

1
«ae +(2n_l+l+2n_l+2+"° +-§?1,- _—2_.'_!-'

a 3aTeM B KaIoli CKoOKe 3aMeHHM Ka)XJ0e H3 CJaraeMmulx Hau-
n
MEHBUIIIM H3 HHX, nmoayuuM A > 5 -

3aTeM HHaue CIPYNNHDYeM ciaraeMsie CyMMU
1 | 1 ] 1 ]
An=l+('§*+-3")+(7f+'5—+—g+7)+

1 ! 1
+(2n__l oot e

I B KaXJofi cKoOke 3aMeHnM Bce ApoldH nHauGoablled H3 HHX, MOay-
yuM A, < n.

220. ITo ycnoBuio x+y+2z=1 nm (x+y+2)2=1, 1 e.
24t y24+2242(xy+yz+2x) =1. Ho no pasee HOKa3aHHO-
My B 3anave 215 umeem x4 y?+422 = xy + yz + 2x, nostomy

A(x24+y24-22) =1, otkyna x2 4 42 L 22 > -‘—i-

221. Ykaszanue. CrpynnupoBas H nNepeMHOKHB [OMapHo nen-
Byl0 H TPETblO, BTOPYIO 1 UeTBepTyl0 CKOOKH H 00o3dauuB x? —
—4x —5 =y, noayunm y(y — 16) = 297. PeluuB mnocsenoBaTeNbHO
3TH YypaBHeHHs, HafileM ReACTBHTEJBHLIE DeleHus HCXOXHOro ypas-
HelHHA x, = —8, x; = 4.

222. Yxaszanue. O6Gosnauute xZ-+2x —3 uepe3s y.

Orser. x; = —1 —»\/8, Xo = —1 +1/8, X3=2, x4=—4.

223. Ykazauune. CrpynnupoBan no nase ApodH C paBHLIMH
YHCJAWTAMSIMA B CJOXKHUB IX, NONYYHM

2x — 5 2x — 5 2¢r — 5

3 ———— - 4. : =0
x2~5x+x2—-o.c~l-4T x2—35x +6 ’

oTkyga nnbo 2x — 5 = 0, aubo
3 1 4

x2-5x+ x2—0x 44 + x2—5x-46 =0,
Hasee moctynaeMm Tak ke, Kak B 3ajgave 222.
Oraer.
5+4/7 5+ 4/17
Xy =225, x2:3=_—'3—/—n x4.5=—""zi".
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228, Yka3zanune Bossectm ofe uacTH YypaBHeHHs B Kyo0,
CrPYNNHpPOBaTh  YJEHH — YTPOEHHLie NPOH3BENACHHS,, BHIHECTH 34

CKOOKY 3»\‘7 ] — x2 u 3amelHTL CKOOKY, CyMMYy pajMKaJaoB, €e 3Ha-
3
yeHHeM @, ToJyuHM 3 '\/l — x2.qg=qa®—~ 2.

229, YxasaHue. Ecan yegunnts kopews 24/x2—1 u gBa-
#1p BO3BOAMTb YPaBHeHHe B KBajapaT, TO NpHAEM X KBaApaTHOMY
ypaeretuio 8x2(p —2) 4- (p —4)? = 0, orkyna

(p—4)*
X = apu 2).
4—p
Oreer. x= , €CJH p<<2; npu p =2 ypaBHeHHe
24/4— 2p

e HMEET peLICHHE.
230. Ob6nactb AonyCTHMbLIX 3HayeHHli onpenensieTcst CHCTEMOH He-

paseHCcTB
4—~x220, 144x>20, x*—162=0,
x2 4+ y?—2y —-32>0.

Hi Tperbero HepaBeHcTBa caeayet (x244)(x2—4) =0, 1. e.
x2—42>0,H0 4—x2>0, otkyaa x2—4 =0 n x= 42 Tax
Kak 1+ 4x >0, To x = 2. Torna HcxonHoe ypaBHEHHE NpPHHHMAaET
BHA «\/9+1/1 +y?—2y=5—y, wiy |y—1|=2—y. Ecmu
y=1 10 y—1=2y 2y =3 u, cneposarenvuo, y = 1,5. Ecan xke
y<l, 7o l—y=2—y, uad 0 = 1, qro0 HEeBO3MOKHO.

Orger. x = 2, y = 1,5.

231. Jlannas cAcTeMa 3KBHBAJIEHTHA C/eAywoLnen:

{|x+3|=x+3,

|x =3|=3~—ux,

OTKYAA
0<x+3 0<3—rx

T. e. =3 < x < 3.

Oreer. —3 << x <<3.

232. YKka3zaHue. OOnacTb AONYCTHMBIX 3HAYEHHA HEH3BECT»
HbX H NapaMeTpoB COMAEPIKHT 3HauellHsl, YHAOBJETBOPSIOUIHE CHCTCME

HepaBeNCTB
xy #+=0, ac£0, xs£xy.

O6o3Hagus

xt+y _ *—Y _, (1)
Xy ’ Xy ’

nipijeM K CHCTeMe ABYX KBajpaTHHIX YpaBHEHHH
" 1 —at 1
u a'l

1 1
{ 0'?"5'=C+—c—,
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OTRYAA
u; = a, { u, =l/a, { uz = a, { u; =l1/a,
¢, =¢, v, == l/c, vy = 1/, vy =2¢C.

ITopctaBuB Hailgennne 3uavenus w, ¢ B cHcreMy (1), moayuum
npoCTYIO CHCTEMY JUISl HAXOXKIEHHS X, If.

233. Ma xy = | caeayer, uto X, y — omHOro 3HaKa, a TaK Kak
xf+y=2—cos?z, 1. e. 2= x4y > 0, ciezoBaTeibHo, X, Y IO-
aoxuTeabHE. IJo3TOoMy cupaBeasiiBo HepaBeHCTBO X -F y =2 2/ xy,
no xy = I, sHauut, x4+ y = 2. C upyrofi CTOpPOHLI, YCTAHOBJEHO,
uto x4y << 2. Caefonateanto, x -}y = 2, xpome Toro, no ycJjo-
Bulo xy = 1, otkyna x=y=1. Toraa cos?2z=0, cosz = 0.

T
Cuenosatenphio, 2 =« + kn k=0, x1, 22, ,..).

o

0mmx=ny=nz=%+ﬂkm=qimiz“¢

234. [TepBuit cnoco6 (yxkasaunune). Iloaokum x4 y=
=u, xy =10. Torna u? = x?42xy 4 4% orkyma x24 2= u? —
— 2xy = u? — 2v, 11 ClCTEMa NPHMET BHA

{112-—20=a,
u-}v=>5b.

Brtopoit cnocob6 (ykasanne), CioxHB nepBoe vpaslienie
C YABOERULIM BTOPBIM, [10IyYNM

(x~+ y)»+2(x + ) =a+ 26.

235. byiem npeamoaaratb, uto a £ 0, & 5% 0, ¢ 3= 0. 3areTtuy,
9TO €CAIH OJHO H3 HEH3BECTHHIX paBHO HyJl0, TO 3aBenoMmo obpa-
IMaercsas B Hyab Apyroe HeH3BECTHOe, a TPeTbe MOMXKET NPHHHMATh
Jo6oe 3navenme, T. e. Tpoiikkh (0,0,2); (0,y,0); (x 0, 0) — perue-
Hua cucteMmbl. [lyctb Tenepp xys =% 0. Torpa, pasnenunB obe uwactu
KaXJ0ro ypaBHEHHA 1la TNpPOH3BENEHIe Xxy2 Ha KO3pEHIIEeHT JAeBoil
YacTH, NOJYUHM CHCTeMY

(L_t1t_1_1

I x y =z a’

Pl L 11

| ¥ 2 x b’

r_i_1_1

z x y c?

1 ] | ] |
OTKyAa -(—;+—g+—; —--(—z-+—5+-c—, HAN
1 1 1 ] ] 1
stytz=—(G+3+7):
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Cxaaaneag noayuesHoe ypoRHeHIe ¢ KaXKALIM U3 0pTOGPa3OBAHHLIX
YPaBueHnii CHCTEMR!, NOJYUHM

X b c
{gl=_i_l
| y a ¢’
{ 1 1 |
|2 z="3~ 7
oTKyaa
. 2be . 2ac ____ _2ab
T T bP4c¢ YT Tu¥c  a+b

236. Ykazanue. OGoswauum x4y = u, xy = v. Toraa
x? + y?=(x + y)? — 2xy = u? — 20,
x4yt = (x2 4 y2)2 — 2x2y? = (u? — 2v)%2 — 202 = ut — 4420 + 202,
[To vcaosuwo x4 y=2>, 1. e. u = >0, Torna H3 HCXOAHOH CHCTEMbI

NoNyYHM ypaBHeRHe 2v2 — 4bu - b% == g, H3 KoTOpOro HaijaeM v.
237. CI0XHB BCe YpaBHEHIIST CHCTEMB, TIOJIYYHM

(x + y + 2) (2x + 2y + 22) = 288,

i (x +y+2)2= 144, otxyna x+y+ z = 4 12, Torna u3 nc-
XOIHOH CHCTEMBI MOJYYUM [Be

[(x+y)-12=72, [ —(x+y)-12=72,
{ (y+2)-12=120, {§ —(y+2)-12=120,
l+x-12=9 | —(z+x)- 12=09s,

HAN
jx+y=6. [ x + y=—6,
y+2=10, { y+z2=-—10,

lz+x=8, | 24+ x=—38.
YauThiBag, 4TO AJA NEPBOH H3 3THX cHCTeM X 4y 4 z = 12, nai-
neM x = 2, y =4, 2= 6. [laa BTopof cHucreMu X 4 y+ 2 = —12,
NO3TOMYy X = —2, y = —4, 2 = —06.

238. 3ameTHM, UYTO HCKOMHIE peIUEHHS YIOBJETBOPAIOT YCJO-
BHAM X2 = 42, y > 0. M3 nepBoro ypaBHEeHHS cJemyeT

R L=y
I CHCTEMA TIPHMET BHJ,
[ 202 —24/ =T =02,
| xt — y' = 144,
orkyna x*— (2x? — 24)2 =144, nau
x! — 32x2 4 240 =0,
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KpanpaTHefi TpexaseH AOCTHraeT MHHHMYyMa, pasHoro !z, npm
a="Y,nb=1

245. Cymma Ko3Q@QHUHEHTOB JNKGOro MHOrodYjleHa paBHa €10
3nayenuo npu x = 1. CnenoBatenbHo, cyMMa KO3 QHUHEHTOB MHO-
royseia P(x) = (2 — 3x 4 x2)19%9. (2 -}- 3x +} x2)'19"0 papna P(l)=
= (2—3-+1)1%9. (243 + [)1970 — (.

QOrseer. 0.

246. Yka3aBHe IlpeoOpa3obBatb KaxAblit MHOMXHTENb NPON3-
BeJeHHS

I R4 21 (k1)

“k=l+k2+2k k2t ok  k(E+2)°

247. Yxaszaunue. IlpeoGpasoBarh KaXXIblH MHOXHTEJb NpPOMN3-
BE1EHHA

e 2 =k2+3k+2_(k+l)(k+2)
G =T B3k R+ 3k E(E+3) °

248. Jloxa3aTtenbCTBO INpOBEAeM METOJAOM MAaTeMaTHYeCKOH HH-
aykuuu. Tlpu n =1 umeem n3+4 5n = 6, 1. e. n3+45n nenutcsa Ha 6.
INMpeanono:xnm, uro npy n = k uyncno k*+4- 5k = 6N, 1. e. neswur-
ca Ra 6. Torma (k-+ 1245k + l)=k3+3k2-’-1~3k1+ 1 45k 4
4 5= (k3 + 5k) + 3 (k2 + & + 2) = 6N —I-B[k( 2+ ) 4 1], L. e.
nd<4-6n peanrca Ha 6 u npu n =~k -+ 1, n6o k(k-+ 1)/2 — nenoe
uhcho. CaenoBateanto, #nd - 5n geanrcs Ha 6 npu mo6om . ,

249. I'lpun>1 u k=1, ,.., #—1 HMeem Py > o

CJeloBaTe blo,

1 | 1 1 1 | n
n+l+n+2+“' +2n > 2n + 2n+ vee T o 2m 2°

250, JloxkasarenbCTBO npOBeAeM METOXOM MaTeMaTHYeCKOH HH-
IYKIIH,

.10=1-10=2-5, 1. e. 10 pybnefi MOXHO BHOJNATHTb OJ-
Hoil JlecaTupyOJeBOH XYNMIOPOl HAN ABYMS NATHPYOJE€BLIMH,

II. Flycte cymmy B K py6siefi MOXKHO BBHIJATHTbL KaK YeTHBbIM,
Tak H HeyeTHLIM yHcJIOM Xymwop. Torna, no6aBuB Kymiopy B | pyGnb,
noayauM ABa crnocoba soinaate cymmbl B (kR +4-1) py6aeir. Crneno-
BateapbHo Mobyw cyMMy B n pyOsaehn, rae n = 10 MoXKHO Buinna-
THTb KaK YeTHHIM, TAaK H HEYeTHHIM QHCJIOM KYyDIOp.

251. OOosHayuM A, =1-24+2-5+3:-8+4...+n(3n—1).

Ln=1, Aj=1.2=2; n?(n+1) =2 Hrak, papeHcTBO
cnpaBeAANBO NpH 11 = |,

Il. IlpeanmonoXuM, 4TO YCTAHOBJIECHO, 4YTO HPH 7 = Kk IIMeeM
Ap = k2 (k- 1). Torna

Arr=Ar +(k+ NEE+2)=k2(+ 1)+ (+1)(3k+2)=
=(k+ 1) (B2+3k+2)=(k + 1)(k+ 1) (k+2)=(k+ 1)2(k 1 2),
YTO H TpeOoBAaTOCh AOKA3ATh,

88



Ntak, opMmyaa cnpaBefsnnBa mpH # = 1, NpeANoJOXHB crpa-
Be/IMBOCTE €e TpH 71 = k, MBI [0Ka3a/jH ee CNpaBeAJHBOCTb H AU
n = k- 1, 3HauuT, GopMysa BepHa AN BCeX HaTypPaJbHHX 3Haye-

HHHA N.
252. L x+-l—-—uenoe yucao (no ycaosuio). II. Ilpeanono-

1
MM, 9T0 aucio X* - — uenoe npu moGom matypanbhom k << .
x

Torna (x + -}7) (x" +J- -xl—n) — LIeJI0e YHCJIO, HO

(1) )= (0 ) (o)

Btopasa ckoO6ka B NpaBOH YacTH — Lesoe 4HeJ0 (no HHAYKTHBHOMY
TPEANOJNIOXKEHHI0), CYMMa NIBYX CKOOOK — TO 3Ke wesoe QHCIOo, 3Ha-

unT, mepBoe caaraeMoe x"1 4

T — TO 3Ke gHcao uenoce. Cue-

1
JIOBATE/bHO, x"‘-l--;ﬁ — Lle10e YNCJIO TNpH JIOGOM LenoM .

253. BeeaeM oGosnaueHue A, = 23n+ 1.

LIlppn n=1 paveem A, =281 =9. Urag, A, pennrca Ha
3% B He nenurca Ha 3°.

II. ITycte npu n = k uncno Ax nmenurca Ha 3*+! H He mesHTCH

Ha 382 1. e Ay = 23k+l = 3+t . M, rme M ne peantca Ha 3.
Torma

Ap =2 1= t1=(2* 3 1) ("2 = 2" 1 1) =
Hom [(2F 1) =3. 2% = 3* T . m[(3*F' . M) 3. 22*]=
- 3k+2 M [32k+] . M2 — 23""],

OueBupno, uro Ax4y neautca Ha 3812 Ho He fenutcsa Ha 3k+3,

ChepoBartesibHO, yTBEpXKJCHHEe A0Ka3aHo AJs MOGOro HaTypaJb-
HOro n.

2564. Yxasanne Hwmetorca 3 aByxuBerTHblE packpackH, 4 Tpex-
IBETHHE, KOraa KaXAblM IBeTOM OKpalleHO no 2 rpasHu, H 6 Tpex-
LIBETHHX, Y KOTOPLIX OAHHM LBETOM OKpalleHa OJHAa rpaHb, APY-
MM — JBe M TpeThHM TpH rpaHH. (CienobaTeJbHO, CYLIECTBYET
13 pa3sHuUHHX pacKpacok.

255. Kaxanfi ceKTop MOMHO pacKpacHTh B JIOGOR M3 71 LBETOB,
No3TOMY AJIg Kpyra ¢ p CeKTopaMH I[OJyYHM nP pacKpacoK, Cpeld
KOTOpHIX NP — nn He oAHOUBETHWX. Kaxpasa H3 3THX pacKpacok no-
BOpOTaMH nepexoZHT B p— 1 oguHaKOBYyw ¢ Hefi, 3HAYHT, CYILeCT-

n —n
BEHHO PpAa3JHYHEIX He OMHOLBETHHIX PAacKpacok Oynmer K oT-

nf —n
Kyaa ofuiee yHCJIO pacKpacoK paBHO T -+ n.
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X -~
-§-—4\/2sma

2
BEPTH, NOITOMYy KaK KOCHHYC, TaK H CHHYC 3TOro yryia mOJOXKH-
TeJbHb!, 3HAYHT,

ﬁ_ﬁsin(x_..s_t.) E_VESln(x_l_ﬁ)
2 4 . 2 4
5 sin 5 > 0,

T. €. yron NOJOXHTENEH H JIeXHT B neppBodl der-

2 cos

T. €. cos(sin x) — sin(cos x) > 0.

Oreer. cos(sin x) > sin(cos x).

268. Tak Kak paspellaeTcsi MeHSITb MeCTaMH JHIIb QHIIKH,
CTOdAIllHe uepe3 OAHY, TO (HIIKa, cTosIlasi HA YETHOM MECTe, MOXeT
OKa3aTbCsl JHIUb Ha YeTHOM MecTe, MO3TOMY, HampHMep, COTad
¢HILKa He MOXET CTaTh NMepBOH.

Oreer. He ynacrcs.

269. HmMeeMm
6666664+ ... +6...6=%(9+99+ +99..._g) =
. UeCcTepoK n

='§‘[(10-1)+(102—1)+...+(10"—1)1=

____3_(10"“-10_0
3 9 '

270. I cayuwait. Ecmn=2k-}1, 10
12—22432— ., —(2k)2+ (2 4+1)VP2=124+(32—-22) +
+ (32— 42) 4 ...+ [(2k 4+ 1) — (2k)?] =
=14+5-494+13+4 ... + (42 +1)=

=EXDELD )k +1)=

n(n-1)
5 .

Il canyvyai Ecan n = 2k, 10
12— 22432 — 42+ ... 4 (2k — 1) — (2k)? =
= —{(22—-1)+(42—-3%) -+ ... +{(2k)>— (2k — 1)} =

BT+ ovs (k= 1)) =— (4k'*'22)'k —
_n(n+l)
— 5
Orger. (—1)*~!. n(n;l— D .

271. JTio6oe H3 3THX BLIpAXKeENNH HMeeT BIJ
A=y tag,t oo Fap,,

02



rge a: = 2{— 1, n —HOMep BHIpaXKeHndA, R — 4HCAO HEUETHHIX 4H-
cen . BX0OAALIHX B TpenbiAyulme BuipaxXeHns, nosromy k=14
+24...4+ (n—1) = (n—1)n/2, otryaa

An=0Ck+ D+ ... +(2k ton—1)="UF -an)n

=nn4+n(n—1)]=n(n-+4n*—n)=nd

= (2k -} n) n=

Htak, Kaxnoe BblpaxeHHe — Ky6, uTto H TpefoBaI0OCH MOKa3aThb.

272. OGo3HaunM uyepes X HCKOMYI0 CYMMY nonapHoix Mpoi3Be-
penuit, uepe3 A —cymmy kBaapatoB. Torna A=12-}-224...4 n%
KaK H3BECTHO,

A= nn+1)2n+1)

6
H
14243+ ... 4a=2l0ED
OoTCroa
(,1+2+3+...+n)2="2(”4+”2, - 1e1+.‘22f=”2(”‘j”2 .

X =

n- n(nz;l- ) [3n(n+1)—=2(2n+1)]=

v

__I__[n"’(n+l)2 nn+1)(2n+1)7

5 4 — 6 ]_

n{n-+1)(3n2—n—2)
24 *

273. Oreger. 101049, _

| 274, Yxasanne. IlepeknnpiBaa ¢HrypKy OKOJO «BepPTHKAML-
Hoft» OCH, a 3aTEM OKOJIO «TOPH3OHTaJN», NOKa3aTb, 94TO OXHO H TO
e 9YHCJIO a CTOHT BO BceX OesblX KJETKax H TO Ke CaMoe YHCao b
CTOHT BO BCE€X 4YEPHWX KJETKAax pacKpaumeHHOW MOOCKH, 3aTeM H3
3a+4 b= 3b+a nonyunm a = b, U3 4a = 4 cneayer a = l.
" 275, 3aMeTHM, 4YTO a4y * Qp...Qos = b, - by...bss, TAK KaK Ka-
KA0e H3 3THX TIPOH3BeleHHfi paBHO NPOH3BENEHHID BCEX yucen Tal-
auusl. Ecam Obl a1+ b1+ a4 624 ... 4 a5 b5 = 0, TO cpenn
claraeMblX Obijio Obl 25 NOJOXKHTENBHBIX H 25 OTpHUATEAbHBIX (10O
Kaxnoe cnaraemoe ectb =+1). ITostomy, ecaH uMeercda n oOTpHua-
TEJAbHBIX yHcen cpenu 25 uncena ai, To cpean 25 umncen b; orpuua-
TeJbHbIX Oyzer 20—n. Unena n u 25—n pa3snoil yeTHocTH, IO-
STOMY OJHO H3 MPOH3BEINEHHH @) * Az...dgs; by - bz... b MNMONOWKH-
TEeJBHO, a ApPyroe OTPHIATeJbHO, YTO IPOTHBOpPEUYUT paHee JAOKa3aH-
HOMY HX paBeHCTBY.

276. PaccvoTpuM apudMmeTHyecKylo mnporpecciio a, a--d, ...
eesy a4+ (n—1)d. Tlo ycnosuio Sp= [2a+(n2 1)dl = n?,
orciona 2a 4 (n—1)d =2n, 1. e. n(d—2) =d—2a. 3necp a,d
NOCTOAHHL, 3HauuT, d — 2a NOCTOSIHHO, a n — JK0oe HaTypajsHoe
YHCJIO, cieloBaTeJIbHO, PABEHCTBO BO3MOXHO JIHIUB, eC/H d == 2,
d=2qared=2a=1.

271. Ilyety  dy << d: <<...<<dp,—BCe pemuTeJH 4ucIa n,
Pacnonoxeudble B MOpsAAKe HX Bo3pacTanus, Torga dy = 1, dp = n,
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otkyna I<<di<n u ddy=dodr—1=...=didp—141 = ..
... =n (TaK Kax n ecTb NpOU3BeJicHHE HEKOTOPHX ABYX CBOHX Je-
JHTEJNEeH).
I. PaccmoTtpum ,
D, di
=\

k ?

rae k — uncsio BCex peantenesl yucaa n. Toraa

R R
Ddi 2y d;
T _ T (e (detde—)+ ..+ (detd) _
k %k 2k
dl-;dk+d2+2dk—l+..- +dk'2|"dl
= 7 >

S Ndide+Vddpy + ... +Adedy _ koA _
= k

|
s

l
B

d; +dp_ —
as 2k Pl >Vdide— 41 =/ 1.

II. Pacemotpum  Teneps  pasHocth (124 1) — (di + da—i41).
Ecan di = 1, 10 dr—~iy1 = n u pasHocTb paBHa Hymwo. Ilycrn Te-
nepb | < d; << dp—iy1 (1. e. di — Menblnit H3 IBYX COOTBETCTBYIO-
UlMx Jesurtesel, npoli3BeeHHe KOTOpPLIX paBHO n). Torpaa

(ﬂ 1 l) - (di + dk—i+l) =didk—i+l + 1 — d; — dk+l-—i'=
=di(dp—i+1 — 1) — (dp—j+1 — 1) =(d; — 1) (dp—3+1— 1) > 0.

noc

HUrak, nnaas moGoft uapu penutenedt di, dr—i+1 TaKOH, 9TO
di - da—iy1 = n, umeem di+dp—ipa<nt+1 (i=1, ..., k), or-
Kyza
k k
2Y di=Y (di+de—i+) <k (n+1),

1 i=l

Uraxk,

470 H TPpebOBa.,10Ch JOKA3ATD.
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x2 = 6, cienoBatesbHO, X5 X6+ X1+ xs = 6, T. e. gernipe mo-
CleAHHX IIaxMaTHCTAa BCe CBOM OYKH HalpaJH Jullb H3I BCTPeuH
Apyr ¢ HOpyrom, a BCEM NepBbIM HrpoKam -— NpoOHrpajH, B 9acTHO-
CTH, CEIbLMON HIPOK MPOHrpas TpeTbeMy.

282, CoeauHuTh TOUKy M ¢ BepuiHHofi O yrsia, YABOHTb OTPE30K
OM no otpeska OA (M —cepenuda OA) u nocTpoHts mMmapadn-
aenorpamm OBAC, ctoponn OB n OC KoToporo .nexart Ha CTOpoO-
Hax AaHHoro yrsia, a OA spaserca ero anaroHannio. Torna M — ce-
pexuna nuaronaan OA (no mocTpoeHHi0), MOITOMY BTOpas IHAro-
Haab BC nmnpohaer uepe3 AaHHY® ToY4Ky M H pasjenurcs et
nononam. Orpesok BC — HCKOMBIIA.

283. Yka3sanne IloctpoHM OTpe3oK, COeAMHSIOUHHA XBe H3
TPEX 3a]aHHLIX TOYEK, MOJYYHM CPEeRHIOI JHHHIO napaJjjejorpam-
ma. CoenHHHB TpPeTLIO NAHHYIO TOYKY C CEpelHHOH NOCTpOEHHOro OT-
pe3Kka H YABOHB MNOJIyueHHbIH OTPe30K, NOJYYHM BTOPYIO CPEIHION
JIHHHIO. 3anaua HMeeT TPH peuleHHA.

284. BosbmeM MPOH3BONMBHYIO TOuKy A Ha cpeaHefi npsamon [y,
npoBefieM aepe3 Hee NpAMYK lo, lo L I3 H 0603Hauum yepes B n C
TOYKH ee nepeceyeHHA ¢ npsaAMbIME Ii H Is. OTa0XKHB Mo OAHY CTO-
poHy ot lo Ha npsMoil [y orpesok BA; = AC, a Ha [s oTpe3ok
CA; = AB, nomyuum A,, A, As — Tpu BeplIHHH KBajparta. MoxHO
HOCTPOHTL ellle JBa KBajpaTa ¢ BePIIHHOR B TOuKe A, JeXailHx
0 Ty Xe CTOPOHY OT ly, ecsnn: 1) otnoxute BA, = BC Ha npsaMoi
!y 1 poctponts AiA Ko KBaaparta, 2) otaoxuHTE CA; = CB u po0-
cTpouth A2A 10 KBaapara.

285. IMocrponty AAOQ; Takof, ¥TO AO==—§-ma. A0, =
2 2
=3 My 00, == 3 MM, MPOBECTH MERHAHY M3 BepLIMHLI A, ynsouthb

ee, nonyauM AB — ocuoBanre HckomMoro AABC., YABOHB OTpe3oK
012. noayanM otpesok O.C; Touka C 6ydeT TpeTbed BEpUIHHOIN
ANABC.

286. Anaanns. Ecan ABCD — uckomuil qemc?ex TOJBHHK H
M, N, K—cepenuHn Tpex paBHuX ctopoH AB, BC, CD, To Tpe-
yroabiukn AMBN n ANCK paBHOGenpenHbie, sHauut, B u C ne-
skat Ha npaMeix OB © OC, nepneHAHKYJAPHLIX COOTBETCTBEHHO K
MN wuwnr NK n npoxoasiuux qepes ux cepeauny (touka O — rtou-
ka nepecenenuss OB u OC). Ilosromy, noctpons BO n CO wu 3nas
TOYKY N, MOXKHO NOCTPOHTb M OTpPe3oK BC ¢ KoHLaMH Ha CTOpoHadX
ZBOC u c cepenuHof B faHHOA Touke V.

HeccaenoBaune., Ecom Toukn M, N 1 K He Jexar Ha ox-
HOW npAMOA, TO MOCTpPOEHHEe BO3MOXHO, NMpiyeM 3ajaga HMeeT TpH
peleHHs .

287. IlpoBesieM OKpYXHOCTb € UCHTPOM B BepliHke JaHHOrO
yrja H 3aTeM LHPKYJeM OTK/IaAbiBaeM Ha OKPYKHOCTH (mocjencBa-
TeabHo) 19 pas ayry B 19° (3amannyi Ayry) — noayuuM ayry B
19 - 19° = 361°.

288. a) lleHTp OKpPYXHOCTH eCTb TOYKAa NEpecedeHHsl MPSAMBIX,
COOTBETCTBEHHO MAPAJNEJbHLX JHAaHHHIM H OTCTOSIUHX OT HHX Ha
paccTosinHe paaMyca (3anaua HMeeT 9eTHIpe pellieHHs, ecJH HaHHLE
npamMble nepecekarorcsl). 6) lLlenTp — nmepeceuenne  okpyKHoCTefd,
KOHUEHTPHYECKHX € RAHHON, H NPAMLIX, NapajjenbHelX aaHudon nps-
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297. Orger. BocbMHYroAbHHK, 4YeThipe CTOPOHHI KOTOPOrO PaBHH
M mapaa’iesbHLl CTOPOHAM KBaJApaTa H OTCTOAT OT LIEHTPa KBajpaTa

Ha paccTosiHue B 1,5 eHHHIBL.
208. Ykazanue <«Bunpamnm» gomanyio AMB, OT/N0XHB Ha

nponosikeHuu oTpeska BM otpesok MK = AM. Tax kak AAMK

AM a
paBHoGenpeHuuit, To / AKB = -‘4——2—3 = 3HauuT, K — TOuKa,

a
H3 KOTOpoH oTpe3oK AB BHAeH NMOA NOCTOSHHBLIM YIJIOM —, T. €.

nepeMeHHas TOYKA AYrH cerMeHTa, Bmewlamomero rauuwifi yrona. He-
KoMast Todka X — cepeguHa oTpe3ka KB -—— NpHHAIJEXKHT MHOXKe-
CTBY CepelMH XOpA, NPOXOAflluX uepe3 AaHHYI Touky. Cnenoma-
TeJbHO, HCKOMOE MHOXEeCTBO TOYEK €CTb KPHBas, COCTaBJEHHasdA W3
LYI YeTEIPEX OKpYKHocTeil, MPOXOAAWMX uyepe3 cepeauny AB, oaun
M3 KOHUOB jHamerpa CD (CD L AB) u opvy H3 Touek A
HaH B.

299. Ykaszanue. a) JIlu6o AB = BM, torpa touka M ncKur
Ha OKpyXHocTH panuyca AB c ueHtpom B Touke B. Jlu6o AM =
= BM = CM, torma M — ueHTp OKpYXHOCTH, ONHCAHHOM OKOJO
AABC. Jln6o MA = AB = MC, torna M — TOYKa, CHMMeTpPHUYHAS
B otHocurenvno AC.

300. Orser. OTpeaok, coeAHHSIOWHA cepelHHY OCHOBaHHA C ce-
pPeAHHON BLICOTH, OMYUIEHHOH Ha OCHOBAaHHE.

301. Orser. Mckomasn Touka — nepeceueHre npsMoft [ ¢ orpes-
KoM, coenuHsiioiiuM A u B (ecan OHM JeXaT No pasHble CTOPOHH! OT
[}, H ¢ OTPE3KOM, COEXHMHSIOIIMM OAHY H3 JaHHLIX TOYEK C TOYKOH,
CHMMETPHYHOH ADYroil JAaHHOH TOuKe oTHOocHTeJbHO ! (ecaH Touka A
H B nexart no oany cropony ot [).

302. O1ser. PaBHOGeApEHHEIl TPEYTOJILHHK.

303. Orser. Touka nepeceueHHss AHaroHaJeil.

304. Orser. OTpe3oKk HCKOMOM TpPSMOf, OTCEKAEMbIl CTOPOHaMH
yrJja, AeJHTCA AaHHOH TOYKONM nonoJaM.

305. Avanuna. Ilycte AB’C’ — npou3BoJbHBIE  TPeyrosbHHK,
BepwyHel B, C’ KOTOpPOro JjiexxaT Ha cropoHax yrJaa. IloctpouM Tou-
Ki Ay B Az, cHMMeTpHYBHIE T0uKe A OTHOCHTEJBLHOro CTOPOH Yria.
Tak kak AB’ = A1B’ n AC' = AxC’, To P = AB’+ B'C' 4+ C'A =
= AB’ 4 B’'C’ 4 C’A;, nostoMy nepuMeTp MHHHMaJeH, ecan Aj,
B’, C' u A, nexar Ha opHOl npsMOEL.

[Toctpoeunne. IloctporB Toukn Ay u A, cuMmerpuuusie A
OTHOCHTEJIbHO CTOPOH YrAa, COeIHHHM HX OTpe3koM H ¢Go3HayMM
yepes B v C TOYKH nepeceyeHHR ero co croponamu yraa. AABC
HCKOMEI.

HlokaszaTenbcTBO. «BHOpAMHB» rpaHHUy TpPEYroJbHHKA,
nonyuaem otpesok AiAs; mna awboro ke mpyroro AAB'C’ noay-
unM Jnomanyio A B’C’As, kotopasa naumHHee otpesxa A,Ap; 3HauwT,
nepumerp AABC MHHHMAaJIEH.

HMccnenoBaunue. Iloctpoenue touek A;, A, Bceria BO3-
MOXHO M efuHCTBeHHO. MoXHO moka3aTh, 4TO TOYkH A, A» Jexar
B MOJYDJOCKOCTH, OrpaHHue€HHOH npsiMOH, NEpNeHAMKYJSpHOH 6HC-
CEeKTPHCE NaHHOTO YIrJia M IMPOXOASILEH yepe3 €ro BepiiHHy, H, oue-
BUAHO, BHe yryia. Ilostomy orpesok A4, nepecekaer obe CTOPOHEL
yraa, 1. e. ToukH B n C cywmecTtByotr H enuucTBedHol. Mrtak, 3a-
Aada BCeriia HMeeT pelieHne, KOTOpoe eAHHCTBEHHO.
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T8X0{l CHCTEeMBl MOFYT BpalllaTbCH, €CJAM YHCAO KOJec YeTHO, H He MO-
TYT B NPOTHBHOM CJ/Iyyae.

311. Tlposegem mnarosanb l, BLIXOMAAILYIO H3 BEPIINHEL OCTPOTO
yria, H nocTpOMM Ha HeH, KaK Ha IuHaMmerpe, Kpyr. Tak Kak nse Bep-
LIMHE, He Jexalilie Ha 3TOM AHaMeTpe, SIBASIOTCA BepIIHHAMH TY-
OBIX YrJ0B, TO OHH JeXar BHYTPH KpYra; 3Ha4MT, AHAroHasb, HX
coelMHsIOUlaA, MeHblle AHaMerpa, T. €. JAHaroHaau [.

312. Otsger. 12 cm.

313. PaccmorpuM AABC co cropoHaMu a, b, ¢ M MeaMaHOW

AD = ma. Vs AACD umeem mg > b -——g—, a us AABD cnenyer,

a
yT1o Mg > ¢ — %, CKIA[LIBAA NONYYEHHBIE HEPaBEHCTBa, Gynem

HMETb
2mqg > b+ ¢ —q,
HIIH
b —
mg > '+; a.

YneomB menmany AD, noayunm AAKB, B xotopoMm AK = 2my,,
AB = ¢, BK = b, nosromy

2ma < b4c¢, B ma<-b—_2*_—c.
Hrak,
b+c—a b+c
2 < ma < 2 )
AHanoruaHo mONYy4HM
c+a—>b c+a
5 <M< g
at+b—c asdbd
5 <M<y
OTKYNa
a-+b+c
g <mgtmy+m<atb+te,

4910 H TpeHOBANMOCh NOKA32Th.

314. Yka3anue. Ilokasarb, 4To €C/IH Y CEMHMYrONbHHKA €CTb
ABEe OCH CHMMETDHH, TO MHOrOYrOJIbHHK NPaBH/BLHHA H IMMO3TOMY
HMeeT 7 ocel cuMMeTpHH. CrezoBaTesbHO, Y CEMHYroJbHHMKa MOXeT
ObiTh ocell cummerpuu: 0, 1, 7.

315. Ilyctb n—1, n, n -1 —cropodnl TpeyroyibHHKa, h — BHI-
COTa, X, Y — OTPE3KH CpeRHeH CTOPOHBI, TOrAa

Ix+y=m
x2=(n+1)2—A2
P=(n—12—R,
OTKYAA X2 —y? =< 4n u x — y = 4, ur0 B TpeGOBaNOSH AOXa3aTh.
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a’
316. [Nnomanb xamnoro kpyra 7 -3, OTKy4a mnoWaib Beex
na?
KpyroB —r—, T. € He 3aBHCHT OT 1, 2 CAeN0BATeNbRO, TUIOMWanD 9a-

. a?
¢TH, He MOKPHITOH Kpyramu, pasiia —— (4 — 1), T. €. TakXe He 32-

'BHCHT OT .

317. IlokasateabctBO 0T mpoTHBHOro. Ecam 6H Hanijiach TOYKA
M, nexalllas BHYTPH ueTHIPEXYroJbHIIKA, He MNOKpLITas HH OJAHHM
KpYroM, TO KaXIJblii H3 YrJOB ¢ BeplIHHON B Touxe M, onupalo-
muiic Ha CTOPOHY ueTHIPEeXYroJbHHKA, OCTpHl (KaK yroa c Bepuli-
HOMl BHe Kpyra, ONHpaloWuicss Ha AHaMeTp), 3HAuuT, CYyMMa YeTHl-
pex TaKHX YrjioB MeHblue 4d, B TO BpeMs Kak 3Ta cyMma pasHa 4d
(ubo coctaBaser NOJHbI yroj).

318. Ilyctb a, b — ockoBanus Tpaneuuu, f4, hz — BHICOTH Tpe-

all

YIOJILHUKOB, A — BeicOTa Tpaneuun. Torna A = hy + he, §; = .)' ,
bh a+ b)(hy + k)
S, == —=2-, HCKOMasl IUloWafb Tpaneuuy Syp= @+b)(h+hy)

2 2
U3z AAOD oo ABOC caenyer LY =2 —'\—/-—i’—, OTKyJa
h, b 4/S,
atb _ VSi+VS | itk _ S+ A

= —— . Ilostomy
b /3 bz VS,
(@+b6)(h+ k) _ (//Si + /S
bhy S, !
Ho bhs = 28;, oTKYAA (@ +6) (h1 -+ hy) ={(4/S; + '\/§;)2

2

319. Ykxaszaunue. CropOHH TpeyroJbHHKa paBHH, KaK paBHO-
YRaneHHble OT LeHTpa XOpAbl OMHCAHHOH OKOJO Hero OKPYXHOCTH.

320. Ykazanune. Bue ocu cummerpum nexar au6o 2, nnbo
Bce 4 BepuInHHI YeTHIpEXyroJabHHKa. B mnepBoM cayuae pamaroHanu
YeTLIPEXYrONbHHKA B3aHMHO TNEPNEHAHKYJSPHE (H GEeTHPEXYrofb-
RHK— ONHCAHHBIH), BO BTOPOM CJYyyae OCb CHMMETPHH NepreHIu-
KyJspHa [BYM CTOPOHAM YETHIPEXYIOJbHHKA H TNPOXOAHT uYepe3 HX
cepeaHHHL,

321. Ilyctp a << b << ¢ << d << e — paHHBie oTpe3kd. [Ipeamno-
JIOXKHM, UYTO BCE TPEYTrOJbHHMKH, COCT2BJIEHHLIE M3 3THX OTPE3KOB, He
ocrpoyroabhsie. Torma ¢2 == a%- b2, d2 = b2+ c? e? = c?+ d?,
OTKyAa ¢2 4 d? 4 e = a? 4 262 4 2¢2 + d?, unn

e >a? 4 2b2 + ¢? = (a2 + b2) + (b2 + c?) >
=a®+ b% 4 2bc > a? + b? 4 20b = (a 4 b)?,

OTKyZa ¢ == a - b, 3HauuT, H3 OTpe3KOoB &, b, e Heb3sl COCTaBHTH
TPEYroJibHHK, YTO NMPOTHBOPEYHT YCJAOBHIO 3a73a4H.
322. a) Tlocrpoum paBnoGenpennniit AABC, y koroporo ochnoBa-

Hue a = 510 cM # hg = 0,4 cM. Torna S, == —2—-a - hy =102 cM2 >
> 100 em2%, w Tak Kak b=c¢>205 cM, 10 hp = . < 1. Mm
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NOCTPOHJIH TPEYroJibHHK, mijaomaib Kotoporo Goablue 100 cm? u Bce
BLICOTEI KOTOPOro MeHbllie 1 cM.

6) Ecan ha > 100, hp > 100, To AB > 100, AC > 100, BC>
> 100 (Tak Kak CTOpOHa He MeHblle BbLICOThHI, BLIXOASLIEH H3 TOH

ke Bepwmubl). Ho Ttorma S, =—-%ha -BC > 50-100> 1. Cneno-

BaTesqbHO, He CYRIECTBYET TPEYrojbHHKA, Y KOTOPOTO J[BE BLICOTH
ot 6n1 Gosbize 100 cM, a naowlaab Me:dplie | cm2,

323. AABC — npaBuabuuiit. [lycts, Hanpumep, M ngexur wHa
wAB. Hokaxem, uro torpa MC = MA 4 MB. Otnoxum ua MC
orpe3ok MB’, MB’ = MB. Tak kax wBC = 120°, To £ZBMB' =
== 60°, anauur, ABMB’ — pasuoctopounnii. Torna ZLMBA =
= /CBB’ (3th yraw gomonusaior ZABB’ po aByx paBHLEIX yr/o8
£MBB = ZABC = 60°), nostomy AMBA = AB'BC (no aByM
croposaM MB = BB’ u AC = BC u yray mexay numu). Cnenona-
TeqabHo, AM = B’C, no no nocrpoennio MB = MB’, mno3tomy
AM 4 MB = B’C' + MB’, uan AM + MB = MC, yto H TpefOBa-
JIOCh [10Ka3aTb.

324. Yxaszaune. llpy n=4 uw n=5 MOXHO NOCTPOUTDb
MIOroyroJbHUKH, OZHa CTOPOHA KOTOpPHIX paBHAa |, a AHaroHaJsn,
«OrpaHHYEBalonlHe» 3Ty cropouy, pasHul 2. Ecan xwe n = 6, To, ec1u
AB = 1, nnaroHann, BbIXOJSIILHE H3 OJHO{l H3 BepIINH M COEJHHSIO-
ipe ee ¢ A u B, paBHH (KaK Le/JOUHC/IEHHuIE, Pa3sHOCTb KOTO-
puix <<l); nostomy npu n =6 GyAayr ABa pasHHX paBHoGeapeH-
HHIX TPeYroJbHHKa ¢ ocHoBalvemM AB u Tpetbeil BepluHHON — B Bep-
L1jiHe N-YroJbHUKa, 3HAYUT, OAHA H3 3THX BEPIIUH JIEXUT BHYTPH
RpYrore TpeyroJibHHKa, T. €. BHYTPH MHOrOyro/bHHKAa, YTO NPOTHBO-
PEYHT ero BBINYKJOCTH.

Orger. n = 4; 5.

325. Yxa3aHne HoBbii TpeyrombHMK mnOA00eH AAHHOMY C

-+ h h
ko3¢ PmineitoM nonobua k= t =(l —I--;—), rae r— paguye
o 28
OKPYXHOCTH, BNHCAHHOA B JaHHbIH TPEYrOJbHHK, T. €. r=-p-

hP
TOoraa k-—(l +-—2-§-' .
Oreaer.
hP \?2

hP
35 ) PH:P(I+'2_8_'

sH=s(1+

326. Otser. ckomMoe MHOXKECTBO TOUEK €CTb COBOKYMHOCTb Tpex
OTPE3KOB, — ABYX, NPOXOAAINX tepe3 TOUKy B ¥ mnapanienpHbix
CTOpOBaM KBaLpaTa, I TPETLEro OTpe3ka, MapaiyeibHoro BuiGpaH-
HOR [AHaroHajAH H MPOXOAAILlEro uepe3 TOUKY, CHMMETPHUHYIO TOouke
B otHeCHTENBHO 3TOH RZHaronaJiH.

327. Ecom M —cepenuna DE, N —cepeansa CE, to MN —
cpenusis auunag ADEC; ananorumuno KL — oTpe3ox, coeaHHSIOMWHI
cepeanutl AF u BF —cpenuas snuuns AAFB. Tak rak EF — me-
NHaHa Kamkaoro H3 3THX ABYX TPeyroJbHHKOB, TO EF nepecekaercs
C KaxAbiM n3 JIRyX otpeskoB MN u KL B touke O (cepenune EF),
KOTOpas sBjJfeTCH cepe/AnHoli KamAaoro W3 otpeskoB MAN u KL. Cae-
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poBateabho, MKNL — napaanenorpamm (Tak KaK TO4YKa mnepeceye-
HHAl AlaroHaned AeJIHT KaXAYl0 H3 HHX nonoJam).

328. Paccmorpum ABDE, tak kak AB || DE, 1o ABDE — 1pa-
neuns. Ecam O — Touka nepeceueHns AunaroHaqelt, to AEOD n
NLAOB — paBuoGenpennuie, orkyna AAOE = ABOD, 3nauur,
AE = BD, 1. e. tpaneuna ABDE pasHoOeapeHRrast, NO3TOMY OKOJO
Hee MOXHO OnHcCaTb OKpymHCcTb. OGo3Hauum uepes F’ u C’ TOUKH
nepeceyeHns 3TOH OKPYXHOCTH ¢ npogosxeHneM ctopor AF u DC.
Torna AF’DC’ — Tpaneuus H no noCTpPOEHHIO OHA BOHCaKa B KpYr,
3HayMT, OHA — paBHoGenpeHHas, MO3TOMY paBHBl €e JAHAroHanH
F'C' = AD. (3ameTHM, 4YTO AHaroHalsMH TpanelHH MOryT OKa-
satret DF' n AC’, a AD u F'C’ — GoKoBbIMH CTOPOHAMH Tpaneumunu,
HO H 3 3TOoM cayuae F'C’ = AD). Ho CF = AD, suaunr, F'C’ ==
Z:—; FCb YTO BO3MOXHO JAHWB OPH cosnafedun Touex: F/ = F,

329. Paszo6beM kpyr Ha 6 paBHbIX CekTOpoB (C BepIIHHOH B
uentpe kpyra). Torla B KaxAbH CEKTOp nonajer He Oouiblue, 9€M
no touke (U6GO paccTOAHHE MeXAY ABYMs JIOOLIMH TOYKaMH OAHOro
cekTopa He GoJpwe 1). Ecan Ob B KaXib#l cexTop monanao no Tou-
Ke, TO Haoumch OBl JiB€ TOYKH, YroJl MEXAY paiHyc-BEKTOpPaMH KO-
TOpHX Obll He Goablte 60° H, crencBaTeAbHO, pacCTOsiHHe MEXLY
HUMu He Ooabitue |. HMTtak, MOXHO BHOpaTh He Oofbilie MNATH TOUYEK.

330. Ilycte A, B, C— Tpu B3 3afiaHHHX n TOUYEK, ABJASIOLIHECS
BepUIHHAMH  Tpeyro/sibHMKa HanGoJblleit nJjowanau. PaccMoTpiM
AKLM, pna kotoporo A, B, C #BrAIlOTCA cepeinBaMH CTOPUH.
Torna Sriam = 4SAasc << 4 # TpeyroapHuk KLM comepKut BCe
3aflaHHble TOYkH (HHave Touka D, nexamasi Bue AKLM, oxasanack
06l B noaynJoOCKOCTH, OrpaHHYeHHON ORHOA H3 MNpPsIMBIX, NpoXoasf-
mux uepe3 croponl AKLM, u He copepxamen AABC, nostomy
nJolaib TPeyroJbHHKA ¢ BeplupHamu B Touke D H AByX BeplinHaX
n3 sepiunn AABC Gyaer Gosbiie Saasc).

331. Orser. Henwbss.

332. 3ameHnM Kaxnblil KBagpar Oonabmed (¢Hrypon, orpaHHyeH-
HOM JHHPeR, OTCTOALIEH OT KOHTYpa KBaZpaTa HA pAacCTOsAi#HH !fp
(3Ta AMHHA COCTOWT H3 YeThipeX eANHNYHHIX OTPE3KOB H 4eThipex
oyr okpy:xHoctefi panuyca !/»). Kaxpan takas ¢urypa umMeer n.go-

Maab, PaBHYIO 3+£, a 120 «paspyTteix» ¢uryp nokpoior n.1o-

magk, He npesnwaroniye 120 - (3 -+ %) =360 + 30rt. OxpyxiM

rpaHHLy 3afaHHOrO NPSAMOYrosbHUKa mnosocoft wupnuel 5. [lio-
manb nojocul pasna 44. Takum oOpas3oM, ofilasi MJI0IAAbL IOJOCLI
H Bcex «pa3gythix» ouryp: 360 4 30 -+ 44 = 404 4 30n << 404 -
-+ 94,5 << 500, T. e, MeHblle MMJAOWARM NPAMOYroJibHHKa (Sapp ==
= 25 . 20 = 500). CnemoBare/qbHO, B MNPAMOYIOJIbHHKE €CTb TOWKa
O, HenoKpHTas NOJOCORA K «pa3lyTHIMH» KBaApaTaMH M, 3HAuYHUT, OT-
CTOAMAasi KaK OT KOHTYpa NpSIMOYroJbHHKA, Tak H OT BCeX KBaapa-
TOB Ha pacctosiiHe, Gosbliee /o, Kpyr pamuyca /3 ¢ ueHtpom 8
Touke O — HCKOMBbIA.

333. ®opmyny paa nojacyera MaKCHMaJbHOro uncia 3abopos
HaXOONT METOA0M 3SMMOHPHUECKOR HHAYKUMH, & 3arteM [A0KashBaioT
ee MeToAoM MaTteMmatHgeckoft uHaykuuu. Ilpm n = | yucno 3abopos
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xy =1, npu n = 2 MOXHO OKPYXHTb 3a60POM KaXIH# H3 IOMOB,
a 3aTteM nocTpouTh 3abop, oropakmBalwmHii o6a goma, HTaK, YHCJO
3a60poB X2 = 3, NO3TOMY MOXHO INpeAnoJarate, 4yto B ollleM cJay-
yae x, = 2n—1.

Ilpeanonoxum Tteneps, uto ¢opmyna x, = 2n— 1] BepHa npu
Becex n << k, u fokaem ee gnan =& -+ 1.

PaccMOTPpHM HEKOTOPYIO MaKCHManbHYIO cucTeMy 3abopoB. Torna
3aBeflOMO HafAgyrca JABa 3abopa, OTAendgOWHX OAHY rpynny [o-
MoB ([ AOMOB) ©OT ApYrofi rpynnsl B i 0NOMOB (HHaue MOXHO Obl-
No Obi Takue 3a00pel A0GaBuUTBh, T. €. CHCTeMa He Oblia GHl MakcH-
MaJibHOM ).

Cuctema 3aGopoBs, okpyxaiomux [ IoMOB, TakkKe MaKCHMalibHa,
3Ha4HT, coaepxutr 2/ —1 3abopop, ananorHyHo nmeeMm 2m —1 3za-
6opoB, OKpyXKawwdx rpynny B m AoMOB (N0 HHAYKTHBHOMY npel-
noJsoxenHio). Hukakofi 3aop He MoxeT oropa)HBaTb OAHOBpeMeH-
HO AoMa H3 ABYX paccMaTpHBaeMbx rpynn gomoB ClenoBaTesbHO,
lMeeTCcs TOJBKO €lle OAHH 3a00p — OoropaXHBawIIHA BCe AoMa.
Htak, HMeeM

=2 —-D+Cn~-DF+1=20+m)—1=2(,4+1)—1,

Y710 H TpebOoBaJIOCh NOKA3aTh.

334. ButGepem H3 3anaHHBIX KPYroB Kpyr HanGosbilero pafmyca
ry 1 BCe Kpyru, nepecekamowmmnecs ¢ HuM. Oung o6Gpa3yiot nepByio ¢u-
rypy naomanu S;. Tak kak paxHych Bcex KpyroB ¢urypm S ne
GoJabile ry, TO Bca QHUIYpa JNeXXHT B Kpyre pagHyca 3ry, ONHaKO He
3anosiHsAeT 3TOT Kpyr (HOO BCcero XKpyroB KOHeRHOe YHCJIO), 3HAWHT,

S, <:rc(3rl)25 9nr’, mnomaxs Ke nepporo BHEPAHHOrO Kpyra

paBHa nrf. chaelOBATenbHO, OHA CcocTaBAseT GoJablile, ueM !/g OT

naomane Si. Ecimn Sy =1, 10 BHOpaHHbfl Kpyr paaumyca ry — Hc-
komuii. Ecnn ke S; << 1, To BLIOpOCHM Bce KpyrH, BXOnsiiiHe B
nepsyo (Urypy, M H3 OCTaBLUBXCS Kpyros BuibepeM cHOBA KpYT
(BTOPOI) MaKCHMANBLHOTO pajHyca r H, MOBTOPHB BCE NpelHayllHe
paccyX/JeHHs,” NOJYIEM H3 HOBHX KpyroB OGHrypy miomanbio Sz,

2
TNIpRuEeM nr2>—9-82 H B'ropoﬁ KPyr 3aBedOMO HEe [epeceKaetcs

¢ nepouM [lpogo/KHB 3TOT mpolecc, IMOCJeI0BaTeNbHO BhibepeM
KpyrH pagHycOB ri, f2, ..., Fx R COCTABHM COOTBETCTBYIOIIHE HM
¢burypst naowaneft Sy, Sz, ..., Sk, cOCTaBJieHHBIE H3 Pa3NUYHBIX
KpyroB. Tak Kak BCEro Kpyros — KOHeyHOe UHCJO, TO IpOLECcC Bhl-
Gopa KpyroB H cocTaB/ieHHs (QHryp 3aBefoMo oGopeerest. Mrak,

Sl+82+ seo +Sk=1, %‘Si<ﬂ)"? (i-—-':l, 2,-.., k),

CTeNoBaTeNIbHO, ANA CYMMbl MJIOWIAZER MOMapHO HernepeceKalomHxCs
|
KpyroB HMeeM nr?+nr§+ +nri>-§-, 9TO H Tpe6oBaNoCh

NOKa3aTh.

335 (Koueprirmn Auexcanap, 9 kaacc). Paszo6rem 50 wgenosek,
3HAUINX aHIVIHACKHA A3bK, Ha 50 rpynm, Mo oXHOMY B KaK/OH.
K T1eM m3 Hux, Kt0 He 3HaeT ¢paHuUYy3CKHR, no6asBuM (H3 ocTaB-
IUAXCA CTYAEHTOB) OAHOro, 3Hawilero (PaHIy3CKHi, 4UTO BCErAa
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BO3MOXHO, H6o ects 50 rpynn u 50 wenoBek, 3nalowHx QpaHuy3-
ckuit. Mrak, umeem 50 rpynm, B Kaxaofi H3 KOTOPHLIX POBHO OANH
3HAeT AaHrJHACKMH W OAHH — ¢paHLy3CKMHA. IDTH Tpymnnel, BoobIe
roBops, Morytr OuiTb Tpex THOOB. Tun A;: B rpyunne 2 ue/soBexa
3HAIOT HCNAHCKHM #3blK; THO Ay: B rpynfe OAHH 4eNOBE€K 3HaeT He-
nmaHckufi; tun Ap: B rpynne HeT 3HaIWIHX HcnaHckHi. Ecan ocra-
JHCh CTYAEHTH, 3HaIOLlHe MCNAHCKHA UM He BXOASHe B 3TH TIpYIl-
N, TO 3aBeJOMO HMEIoTCA H Ipynnel THna Ap, MO3TOMY MOXEM Bcex
OCTaBUIMXC 3HATOKOB HCMAHCKOrO $3bHIKA NPHCOEAHHHUTH (Mo oOn-
HOMY) B rpynnul THna Ao Tenepe Bce BJafelouiHe HCIAHCKHM BKJIO-
geH B coctaB 50 rpynm, no3ToMy €CJH eCTb R rpynn THna As, TO
AMeeTci poBHO Rk rpymnn THna Ag (Tak Kak 28 -+0-y+1.x =50,
rae x —uuciao rpynn THna Ay B kR4 x4y = 00, otkyna y = k).
3HauHT, YHCAO X Tpyunm THHa A; 4YeTHO, TO3TOMY MOXKHO 06BenH-
HHTh MO ABe Tpynnel THNAa Ay H KaXnayio rpynny tena As ¢ Heko-
topo#i rpynno#i Ao. Ilomyunm 25 rpynn, B Kamxaofi W3 KOTOPHX poB-
HO 00 2 yejoBeKa 3HAIOT KaXIbH H3 TpeX sf3nKoB. OGbeAHHHB Te-
nepb 0o S rpynm B OXHY, UOJY4YHM S rpymnn, B KaXJA0f M3 KOTOPHIX
poBHO 10 ue/ioBeK 3HAIOT KaK aHCrJHHCKUA, TaK U (PPanUY3CKuM K
HCNaHCKHH fA3bIKH,

336 (AxynxoB Ceprefi, 7 knacc). [IpoBenemM gepes TOuKy, B KO-
TOpPOA HaXOOHTCHA BOJIK, /Be NpAMbie, NapaJjenbHhie JHATOHAJAM
KBaapata. OueBHAHO, ecaH Cco0akH OGYAYT HAXOOHTBLCH B TOUKAx ne-
peceyeryss 3THX NPAMBIX CO CTOPOHAMH KBaAparTa, TO OHH He BHIY-
CTAT BojdKa H3 KBajpata. [loxkaxeM, 49TO CKOpPOCTb ABHMKEHHSI 3THX
TOUEK HE MNpeBLILAET CKOPOCTH cobaku. Idns storo Pa3NiOXHM Bek-
TOp CKOPOCTH BOMKA Ha COCTaBJAOINNe, Napaie/bHHE CTOpOHAM

KBajipara: 02 = vl + v U, — CKOPOCTb BOJIKa, Uy, Uz —ee CO-

CTaBNAOIIHE B HamopaBJeHHH CTOpOH KBafpata. Torma vy - v —
HaH6oabllIass CKOPOCTb HABHIKEHHA TOodeK Ha CTOpOHax KBajpara.
‘MakcumyM ;4 Uz JOCTHraeTcfi ONHOBPEMEHHO C MaKCHMYMOM

' 2 — g2 _
(v, + 02) =v,+ 2v,v,, a 3uayur, BMECTE C U jUs HaH (0,0,)2, Ho

(v, 02)2_.4;[ (v —vl)—KBanpaTHHH ABYUYJEH OT vf. [HO3TOMY OH

JOCTHTaeT MakKCuMyMa INpH vl =9 /2 HIH Max v, =v /x/2 OTKyZA
max (v, + v,) = 4/ 2 v, < 1,50, ato n TpeGoBanOCh NOKA3aTh,

337 (AxyakoB Cepreit, 8 knace). INyctb 0 < a << b << ¢ — 3a-
AlaHHbie NOJIOXKHTeabHHE uHcaa, Tak Kak abc = |, To Bce Tpu yucha
He MOryT GHITb OfHOBpeMEHHO 0OJblue eNHHHLH MJIH MeHblie eIH-
' HHILB. Kpome 'roro l{eBOSMO}KHO a=0b=c=1, ubo Ttorpa

at+b+¢c=— + + — 3HAYHUT, CPEAH TPeX SafaHHBHIX YHCen

ecTb Kax 6o.nbmne, Tax u MeHbIIHe eAHHHULI. Ecad 6b! yncena, 60/1b-
mpx 1, 6oi0 oBa, T.e.c > b > 1, TO U3

| I 1
atbte>—+ 4+~
NOy4YHM

1
-5;+b+0>bc+~'b-+;
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HIH
(b+e)be+1>0b4 ¢+ b2
(bFc)(be—1)>b2%2—1, (b+c)(bc~1)> (be+1)(be —1),

"o bc > | (no mpeanoJoxeHuio), sHauut, b ¢ > bc -+ 1, nam ¢ —
—1>b(c—1), a Tak Kak ¢ > | (no npeanoJoxeHuio), To 1 > b,
YTO NPOTHBOPEUYHT NPEINONOMKEHHIO.

338, (ba6uncknit Anekcefi, 8 «knacc). Ilycts Bopakehne

0,GsQ; . . . Qg@7Q809010 . . . ;7 — RABHOE  CEMHAAUATH3HAYHOE  YMCJIO,
Hccnenyem uuépbt CyMMBL

== X17X16X15 « .« X11X10XgXg <.« X2X|,
. A .
IlpennonoXuM, QTO BCe «BHYTpeHHHe» UH(}PLH CYMMBl X17X16... X1

HegeTHH. Tak KakK Qs + as == 2@y 4eTHO, a MO NPEANONOKEHHIO HHP-
pa Xo HeueTHa, TO B 3TOT pa3psill NEpexOAMT €JHHHIA H3 NpeABay-
miero paspsana, T. € o+ as = 9. Ho ecim 6b aw+0s =9, 10
xs = 0, 4yTO NPOTHBOPEYHT . npeanonoxennw. Hrtak, a4+ as = 10,
3HauYMT, NPH CJOXEHHH as -+ Q1o €AHHHLA NEPEXOAHT K CjedylouleMy
paspsny, HO X1y HeYeTHO, 3HA4YUT, a7 -+ A4y YeTHO, HO X7 HEYETHO,
SHayHT, B X7 BXOAHMT €QHHHBA H3 NpeAHAYLIEro pa3psla H Tak Ha-
Jiee, HaKOHell, H3 TOro, YTO B X;7 BXOANT eXHHHLA H3 NpeALIAYINEro
paspsna, T. e Xi7 = a1 -+ a7+ 1, cnepyer, uro JuHGO xi7 HETHO,
JH60 xi7 HeYeTHO, HO TOTAa YETHO a3 -+ Qi7, T. €. YeTHa Ludpa X1

339 (bynaes Buxktop, 8 knacc). Bo3pMeM npou3BoJbHOE HATy-
pajbHoe gHCI0 A, KOTOpoe HeaHTCs Ha 2190 g HMmeer He mewtue 109
uudp. Ilycrb Ha HeKoTOpOM k-M MecTe cnpaBa BlepBbe BCTPETHAACD
nadpa, ornHyHas ot | 1 2. Torna, ' .

a) ecan atra uudpa ectb 3 uan 4, To npaGueHM K A YHCHO
2108 . 10k=1, koTopoe HnmMeer Ha k-M Mecre cnpaBa uudpy 8 (u6o
244+8 oxanyuBaerca nHppoR 8), a nocnensme umdpn — HysaH, no-
ITOMY Yy CYMMH ‘

B=A+2'%.10%~!
yXe nociaenHue kB upp — 3T0 eAHHHLB HJIH NBONKH, |
6) ecau k-1 nu¢pa cnpasa 5 Hau 6, TO BO3BMEM CYMMY
B= A + 2]04. mk—l

B) ecan k-1 uudpa cnpaBa y umeaa A ectb 7 Ban 8, To pac-
CMOTPHM

B = A 4 2'%%.10%],
r) ecnu k-a uudpa 9 uan 0, TO Bo3bMeM
B=A+2'%. 1051,
Bo Bcex cayyasx mnosydeHHoe yHcao B, OYeBHIHO, NENHTCA Ha
2100, 3aTeM aHANOrHYHO «YHHYTOXKAeM» TOCNENHIO H3 uUHPp uKcia

B, otanutylo ot 1 ¥ 2, u Tak nmaJjee, noxa He NPHIEM K HEKOTOPOMY
ukcay N, sce 100 mocsenknx mudp XOTOPOro €IHHHIH HJAH ABOHKH,
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I. az — as = @, HO @y — Q3 == @24, OTKYNA Q4 == @z, YTO IPO+
THBOPEYHT YCJIOBHIO.

1. ag— a3 = axs. Torma an6o a;— Gy = Gy, a3 — Qg = Qo
n T. A., HakOHEl, @z — dy; == Ay, T. €. HH CyMMa a:z -} ays, HU pa3-
HOCTh 3THX UHCEJ 4z -— Q14 He DaBHA HH OAHOMY H3 OCTaBHIHXCH;
JHGO AJA OAHOH H3 PAa3HOCTEH HMeeM dz — @i = Qa = Oy — Q4, OT-
KyRa ay = as. HTak, MH NpPHXOAUM B NpOTHBOpeYHe C YCJOBHEM
3ajayH, CJeLOoBaTeJbHO, Halle MPEANOJOXeHHE HeBepHO.

343 (Bynaes Buxktop, 8 xnacc). IlpoBeneM nokasateiancTBC OT
NPOTHBHOro, HanpuMmep, IJs NyHKTa a) (NyHKTH 6) H B) JOKa3sH-
BalOTCA aHaaoruyHo). OueBHAHO, YTO MEHSITb ABaXKAH 3HAKH B TOH
JKe ILleCTepKe BCe paBHO, YTO He MeHATL B Hed 3HakH. Ilosatomy 6y-
IeM CYHTaTh, YTO B KaXJOR LIeCTepKe 3HAKH MeHaeM He Gosee oa-
Horo pasa. Tormg, ecan B BepuinHe A, MeHAJH 3HakKH & pas, To B
COCeHMX BepwinHax An_y ¥ An4y 3HaAKH MeHsaau Jan6o R, aubo
k 4 1 pa3. Tak kak B BepminHax As, Ai, ..., Atz MEHSAN 3HAKH YeT-
HOe 4YHCJO pa3, a B BepuinHaXx Aj, A; — HeueTHOe, TO B BepLIHHAX
As, A, ..., Ay; 3HAKH MeHsAM 2m pa3, a B BepmnHax A;, Az —
2m +=1 pa3. Bcero xe Onno usMeneno 10-2m-4-2(2m 1) =
= 24m - 2 3HAKOB, HO 9TO YHCJO He neauntcAd HA 6 (M Ha 4 u Ha J).

344 (Bynaes Bukrop, 9 knacc). flo ycnosmio a™ -4 1 peaurcst
Ha a® 4+ 1. Tak kKak uHcjo a™ -} am—» = g™-%(a™ -+ 1) nenntcs
Ha a® <41, To ¥ pasHoctp (a™ Fam—n) — (am 4 1) = am—-r —1
penutca Ka a* + 1. Ecan am-* —1 =0, o m = n, 3unauur, m ne-
JHTCA Ha n, uto H TpeGoBasoch nOKa3aTh. Ecan xe g”=7 —| =
= a® -} I, T0 n3 neauMocTy Ha a™ + | nByx BHpaxeHnn (g™ "—I)
H (am—-" 4 am-27) caenyer, 4yto a™—2m 41 peaurcs Ha a® -+ 1,
[MpononxuM 3710T npouecc. Kaxpaui pas OyneM moayuate JAHGO
a?=kr — 1 =0, 1. e m=kn (W, 3HayuT, M NEAHTCA Ha n),
Ju6o a™—kn 1 >a” 41 (oTKyda wam m—kikn=n u Bce HO-
Ka3aHo, WJH m—kn > n n npouecc npoponxkaem). Tak Kak cCy-
HIECTBYET JIHUIb KOHEUHOe YHCJO TakuX £, AJ9 KOTOPHX M =
= (k4 1)n, To poiipeM go Takoro Ry 4To @™~ M™ — | = 0, TOrAa

= ko, T. €. m IeJHUTCH Ha Nn.

345 (bynaes Bmukrop, 9 kmacc). [lpeamosnoxunMm, uro cyuiecr-
BYIOT CTPOKH € OLHHAKOBLIMH 4YHCJaMH. PacCMOTpHM BepXHIOIO H3
TaKBX CTpoK, B Heit N = M. Haunem asurateca oT gucea N u M
BBepx no crpokaM. Ha kaxiaom ware H3 ypcaa Jr6o H3BJAEKaeTcs
KopeHb KBanpaTHbil, JH0O BhiuuTaercs enHHaua. QOuesByaHo, BHa-
yaje Haa N u M npopenann pasubie onepauuu (HHaye B Opeablay-
et CTpoke CTOSIIH OLI paBHble dHcia). HMrak, wam N u M crosr
yueaa n U m Takue, uTo n -+ 1 = m2 Ha cnenywowem mare u3 n
HE MOXET H3BJEKAaTbCs KBaJpaTHHIH KopeHb: Beab n -+ | — nonHbif
KBajapaT, CJIeloBaTeJbHO, n He SIBJAAETCS NOJHBIM KBajapaToM. 3Ha-
YHT, U3 N BHIYHTaeTcsl eauHHUAa. AHajormuHo H3 n — | TOXe BLIYM-
TaeTcA eAHHHua, U Boobme m2— (Mm—1)2—1 =2m-—2 waros
NoApAA BhiUHTajlach eAHMHHua. Ecan 3a 3TH 2m — 2 mwaroB Mt He
JoifeM Ao BepxHeH CTPOKH TaOJHIE, TO 7 CTOMT He paHee, YeM
B (2m— 2)-i crpoke. Hucao m cTouT B CTpOKe, HOMep KOTOpO#
He Gonplle m —2; TaK Kak # H m CTOAT B OJHOW CTPOKE, TO
2m —2 << m —2, 49r0 3aBeaoMo HeeepHo. Ecin ke 3a 2m—2
mara Mo joizeM N0 Bepxa TabGJHIbL, TO n — caMOe NpaBoe YHCJO
CTPOKH, NO3TOMY OHO MEHblUle BCEX OCTaJIbHEIX YHCEeNa 3TOH CTPOKH
(npm nonyweHHH KOTOpPHLIX XOTA 6B OXHH pa3 BO3BOAHJH B KBaj-
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6) AB — nuarouanp rpaud. 1° Ecin C nexut B OAilOA [pamu
¢ AB, T0 BO3MOXHH 4 napasmienenunena. 2° Ecou C m D ne nexar
B oluofi rpaAm ¢ AB, o CD — 6o puaroHanp pApyrofi rpaHH,
ckpemgpBamowlasaci ¢ AB (Toraa cTpoHM eIMHCTBEHHHH MapaiJeJie-
nunen), su6o pebpo (H BO3MOXHH 4 mapaJjJjenenunena).

B) AB — puaroHanb napaJsnenenunena. Torma C w D Jjexar
B ofHOW rpaun JuGo ¢ A, nubo ¢ B, T. €. Tpu H3 9YeThpeX 3ajaH-
HBIX TOYEK JeXaT B OAHOH rpaHH. DTy rpaHb MOXHO IOCTPOHTb
TpeMs crnocoGaMH, a vyeTBepTasi BepUIAHA MOXET JeXaTb Ha ORHOM
pebpe ¢ M060A H3 STHX TpPeX BePIUUH, NO3ITOMY NOJAYYHM 3 X 4 =
= |2 napannejenumnenos.

Takum o6pa3om, Bcero umeercs 8 + 441+ 4412 =29 pas-
JIMYHBIX NapaJJieNienHneNon.

350. (bynaes Bukrop, 10 knacc). HanMennlunft nyts pasen’ 64,
HeficTBHTEbHO, KOpOJb nenaer 64 Xoma, HNJHHA KaXIOro H3 KOTO-

peix su6o 1, aHGO 4/ 2, ciepoBatensHo, paMHA ero NyTH He MeEHblle
64. (Takofi nyTh JIerKo NOCTPOHTD, CM. puc. A.)

|
T

A

MoOXHO nocTpouTh NYyTbh AJHHOH 28 + 364/ 2 (cm. puc. b).

JlokaxkeM, uTo He cymecTByeT NyTb OOnbluefi AMuHEL PaccMo-
TPUM JIO0OOK JonycTHMHA nyTb, BeiepeM Takod y4yacroxk OyTH OT
Kietkd A 10 kJeTKH B, uto a) Knetkn A u B jexat Ha rpaHHue
noas, 6) Ha 3ToM ysacTke NYTH JAPYFUX TpaHHYHBIX KJETOK HeT.
[Tyctb 3TH KaeTKH He cocefHue. Torga nmyts AB paaGuBaer nose H4
IBe YacTH TaKHX, 9TO KaX[as JioOMaHas, COeXHHSIOLXAst KJETKH H3
pasHuIX yacTed, nepecekaer nytb AB, oTkyda cJaenyer, 4to ob6xoxa
BCero nosisi ¢ Takum nyreM AB He cymecrsyer. CieLoBaTenbHo, rpa-
HuyHele noad A u B — o6s3aTesibHO COCelHHe, T. €. pa3sHoLBeTHHE,
NO3TOMY OHH CO€AHHEHBl OTpe3koM AJHHH 1, Bect myTh wopons. pas-
OuBaercft Ha 28 TakHX yuyacTKOB (TaK Kak-HMeeTcsl 28 rpaHHYHLIX
noJsief), 3Ha49uT, MMeeTcs He MeHee 28 XoAoB AJHHMW 1, T. e. myTb

KopoJisi He AJ/HHHee, yeM 28 -} 36 1/ 2.
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