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IKOJIbHBII MATEMATHUECKHA KPY)XXOK NMPH My
M MOCKOBCKWE MATEMATHHYECKHE OJIMMNHAJBI*

Kaxayo BecHy B Teuenne ymke MHOrHX Jer no Mockse
PacK/ekBaloTeH  adHoty, NPHILBAOWEE IIKOJBHHKOB Noce-
TUTb He TeaTp HJH KOHUEPTHHIH 3al, a CKpOMHBIe, CTpPOrHe
ayauTopuu MockoBCKOro YHHBepcuTeta., 31€Ch, B 3THX ayAu-
TOPHSX, YMOJKAIOT 3BOKKHE JleTCKHe roJoca W B HacTynaio-
mef TOPHKECTBeHHOH THIIHHE HAuMHAeTCd KOHKYPC IOHHIX Ma-
TeMaTHKOB — MocKOBcKasi MarteMaTHYecKad OMHMOHANA.

- JAna Beex yyamipxcs, UHTEPECYIOUIMXCHA MATEMATHKOM,
OJMMNHAAA — 3T0 OGOoNBINOH Tpa3fAHHK. PaGOTHHKH MeXaHH-
Ko-MaTematnyeckoro ¢axkyavrera MI'Y 6GyxBasrHo c¢ Hor c6u-
BAKTCA, OTBEUAR HA MHOTOUHC/CHHEIE BOMPOCH BOJHYIOMUXCSH
[IKOJBLHHKOB M HHOTAA He MeHee B3BOJIHOBAHHLIX Y4uHTelNef:

— Korna yuraiotes JEKUHH 49 YYaCTHHKOB OJMMMNMALH?P

— byayT mm KoHCyAbTauMH?

— Moryr ay B osuMnHaze y4acTBOBATL HEOTJAMYHHKH?

— Tpe mMomHO JOCTaTh TPEHHPOBOUHBIE 3374aYH H CKOJLKO
HX Heo0XOAHMO peluTb?

— bByger a1 paspelieno yyactae B OJIHMIHAJE [IKOABHHKY,
KOTOPLI y4HTCs TOALKO eme B VI kiacce?

. — MoxHo K NMPHHOCHTE ¢ COBOH y4eOHHKH?

TloTox PBONpoOCOB, MHOTHE W3 KOTOPHIX MOTYT TIOCTAaBHTDb
B TYIHK H AIOXKHUHY AKAZEMHKOB, HECKOHUAEM.

TToaroToBHTeILHEIE 3aJaqyd, 3a4adH CAMOH OJJHMIHAZH,
a TaiKe (aKTH, coofalaeMme Ha KOECY/ABTANMAX ¥ JEEKUHAX,
npelcTaBasAloT coboif nedHeinmil MarepHas, cBoeoGpasHelfl
MareMaTHYecKHR (ONbKJACp, TBOPLAMH KOTOPOTO. ABAAIOTCA
CTYAEHTHI, ACNHPAHTH, fpodeccopd H THPEnojaBaTe/H Mexa-
HHKO-MaTeMaTHueckoro d¢akynwreta MILY. CryneHTol-3HTY-
3MACTH OYKBAJRHO TPoxoAa He JA0T CTAPIIEKYPCHHKAM H
MpenofgaBaTeNaM, fpeAsiarad CBOH 33a1auH, SPOCTHO KPHTHKYR

*) B OCHOBY HACTOAWETO H3MOMKEHHA NOJNOMNEHa CTaTbd, HAIMHCAHHAA
aBTOPaMH Mo 3axa3y sagatesscrsa «Volk und Wissens (Bepmun, FAP).
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wyxue ¥ TpeSysd NPHAYMbIBATL BCe HOBHE M Hosnie. Huorpa
- 9TH OOCYKAEHHA HACTOJBKO TOPHYH, UTO APOKAT CBONH MEX-
MATCKHX KOPHIOPOB; HHOrfa xe oOCYRAAIOUEe 33a]ayy men-
9yTCsi, SAFOBOPHIMYECKH O3HPasich IO CTOPOHAM, — 3TO 03HA-
yaer, YT pedb HAET O 3ajave, KoTopaa Moxer (!) nomacTh
HAa Kakoil-mubo Typ onumnuaju. Hepexko B peayantate of-
CYXKJAEHUA 38Ja4H HACTOJIbKO IPROOPAKAIOTCS, HTO A4BTOP
NepBOHAYAJBLHOTO BapHAHTA He Y3HAeT COOCTBEHHOR HeTHIUE. .
‘ToarcToBUTEALHBIE 33A44HM M 33[aYK OJHMIHAALI SBJISIOTCH,
TakuM 00pasoM, INVIOAOM KOJUIEKTHBHOTO TBOPYECTBA.

K coxaneHrio, 3ToT lleHHeHINHI - QONBKIOP B 3HAYHTEALHOR -
CTEMEHH TepAercs, W Hepexko Oecciegno. JocTaToyHo cka-
3aTh, 4TO COCTABHTENIH HACTOALErC CGOPHAKA TOJHANM Ha
HOTH OYKBAMibHO BCEX CTapHX AeATENCH ONMMIHAj H TeM He
MEHee He CMOTJIM CODpaTh BCEe 3a1a4H Becex OJHMIHAJ: MH! oma-
caeMcd, 4To cojepxkanue sanay I typa IV onmmmuagum na- -
BCETAa OCTAHETCA CEKpeToM Jf udesobeqectBa. [losromy BoI-
X0l HacTosmlefi KRMrH, cofepxamedl 3ajauHeifi MartepHan
27 MoCKOBCKHX IIKOJIBHHIX MATEMATHUECKHX OJHMIH3J, MH
CUHTAEeM BeCbMA BAXKHHIM_ COOBITHEM B JeJe MAaTEeMAaTHYECKOro
o6pa3ocBaHuA.

Kuura, moarotoska kortopo#i Geiia mpuypoyena Kk XXV
OJIEMIIHAjE, HMERT OTYACTH M I00HJIeHHHI Xapakrep. JIBaguats
[ATh ONUMOHAJ — JOCTATOYHO KPYrjoe 4HCNO, H B CBA3K
C THM BO3HHKAET ECTeCTBEHHOE KEJIAHHE OrVIAHYTHECA Haszag
H [OLBECTH HEKOTODHE HTOrH.

fepzaa MockoBckaa MaTeMaTHYECKAs OMUMMNHANA

K cepennee 30-X rofios MHOTHE COBETCKHE Y4eHble-Mare-
MATHKH NDHILNIH K MBICAR O BEOOXOAUMOCTH COTPYAHHUECTBA
CO WIKOJOR B JieJle MOATOTOBKH MATEMAaTHYeCKoH cMmeHul. By-
AYIEro MaTeMaTHKa HeoGXOAHMMO BOCHHTHBATL C JETCTBA,
H ueMm panbute — TeM ayywe. Hukoro we yausmser, uto nog-
roTOBKa OYyAyWHX OGatepMHH MJIH MYy3BKaHTa HaYHHaercs
qale BCero B paHHeM JercTee, ¢ O—=8-neTHero Boapacra.
OGbAcHAETCA 2TO TeM, 9YTO YCMEUIHOE OBAAZEHHE TOHKOCTAMH
0aNeTHOrQ HCKYCCTBA HJH MY3HIKH B IOHOLIECKOM BO3pacre
HeBO3MOXKHO 6€3 CMenHaIu3MpOBAHHOA TIOATOTOBKE B JIer-
cTse, - ofecnieuuBaONIell pasBUTHE CAYXAa H UYYBCTBA PHTMA,
rEOKOCTh CYCTABOB MJIH IOJBHXKHOCTA NaJblleB H T. [,
W rawppift rog, ynymenHuiil B AeTCTBe, BAOCNEECTBHH YAaeTcs
BOSMECTHTb JIHIIE MHOTHMH T'OJAMH YNOPHOH paGoTEL
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"He cnepyer aymars, uto
B HayKe, H 0COGEHHO B MaTe-
MaTHKe, JeJo o6CTOMT Kax- -
aubo wuHave. Pasymeercs,
NOATOTOBKY OyZYIETo MaTe-
MaTHKa BOBCE He ofg3aTein-
HO (XOT# BHOJAHE BO3MOKHO)
‘HAYHHATh ¢ 6— 8-neTHero
sospacta. OfHAaKO mepek’ia-
IBIBAThL 3TY paboTY LEeNHKOM
Ha YHHBEpCHTET TOXKE He-
ienecoofpasko. 3Jech, Tak
ke Kax B GaneTHOM MCKyc-
CTB® MJIK MY3EIKE, TIOAM,
yIYDIEHHLIE B RETCTBE, TPYX-
HO KOMIIEHCHPOBATh BIOC/E]-
c¢rBUH. Jleno B TOM, HUTO
paGoTa B OGJacTH MareMa-
THKM 7Tpe6yeT H3BecTHoit
THOKOCTH YM3, YMeHHs 86~  Bomuum suryswacroM pabora co
CTPEKTHO MBIC/IHTD, TpeﬁyET LWKONBHHKAME SBJSETC qaeH-Koppec-
onpeiesnesHoll  Jorkgeckofi  nosgent AH CCCP,  nmpogeccop

_B. H. Henowe. B 1934 roay on Bos-
RYJBTYpHl, OTCYICIBHE KO- oo OPrKOMHTET casmofi nepeofi B

TOPBEX K MOMEHTY MOCTYIMIC-  yamej crpade [IKOABHOR MaTeMmarhug. -
HAA B YHHBEPCHTET HERO3- cxoli omMmEazE (8 Jlennarpaze) -

MOXKHO KOMIICHCHPOBATE Aa-
e ynopHoiH paGoTod B CTYACHIECKHE TOAEL. Pasymeercs, Boe 3TH
JAHHEIE (B COBOKYIHOCTH COCTARJIAIOWNE TO, 9TO OOLIYHO HA3H-
BAIOT «MAaTEMATHYECKHMH CNOCOGHOCTSMHY) MOFYT PASBHTECH Y
NOAPOCTKA B NEPHOJ 06yYeHHs B 00eo6pa3oBaTeasHON MKoe
6e3 Kakolt Ol TO HH OBVIO CTEUHANH3MPOBAHHON MOATOTOBKH,
310 -— cTHXBAHBIA 11pONECC NMOABIEHUSA MAaTeMaTHUSCKHX CaMo-
PONKOB, KOHEYHO, HMEPIIHHA MeCTO BO BCe BpeMeHA H BO BCeX
crpanax. Hanmpamep, usBectHeHmMi HuAuficKuii MareMaTHK
C. Pamanyaxan (1887—1920) sociuTriBasics B atMocdepe
BpaxIefHOCTA KO BCeMY eBponelickoMy (3 ocofeHHO aHrauii-
CKOMY) ¥ HE NOJNYYHJI B JETCTBE MO CYUIECTBY HHKAKOro Ma-
TEeMATHUECKOro o0pa3oBanus, )
Opnako B 30-x rojax crano ACHO, YTO 3TOT MpOLece
cTHxufinoro GOPMHPOBAHHS YUEHHX HE MOXeT YIOoBJer-
BOPATL BCE BO3pacTaiomiHe NOTPeGHOCTH CTPaHLl B KBajH-
(unHpoBaHHHX MarematHkax. [IpaBja, BceoOmee cpennee
ofpasoBaHHe MNO3BOJAET HAZEATECA HA TO, NTO OJAapeHHLle,
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cnocoGuple jpetd OyLyT 3ame-
YEHEl TIKOAbHBIM  YYHTEJEM,
- MOQJIEPIKKA KOTOPOro CO3RACT
CTHMYJIBI 18 yraybnenuod
Aononanuteasnoll paGorel. Of-
HaKo 3TH HANEKIK HE BCerza
OnpaBAkBalTCA. Beab Kpyraole -
NATEDKH MO BCEM MaTeMaTH-
YECKHM [PeRMeTaM — BechMa
MajoOBEIPAZHTE/BABI  KpPHTE-.
pHit, B KOTOPOM oOTpaxkaroTcs
_He ToAabko (a HHOrZa u He
CTOMBKO!) MaTeMATHYECKHE CIIO-
COGHOCTH, HO H BHHMATENb-
HOCTb, AKKYpaTHOCT: B pabo-
Te, NPHJEKAHHE H JaKE XOpo-
wnd  nogepx.  Hanporus,
CKPOMHbLIE OLCHKH MO MareMa-
THYECKHM NpeAMeTaM JAaJeKo
He BCeria CBHAETEJLCTBYIOT O

q"“’;:éggpe‘“}fmf,“" ﬁ}ﬁlpecnfﬁg; MaTeMaTHYeCKo  HeojapeHHo-

Ghn onmgu w3 rrasmsx maunge CTH. Jloctarouno YUIOMAHYTb O

aTOPOB  co3ianusds  ropoAckoroe TOM, YTO BHAHHIK COBeTCKHH

TUKQMBLHOIO MaTeMaTHYECKOrQ MarteMatHK, naypeatr Jlenun-

KpyHKa. CKOR  mpemHn,  mpodeccop
M. M IlocTHuKOoB (ga
HE OOHARTCS OH HA HAC 34 paaryialleHWe 3TOro cexperal) B
IOKOJIbHBIE TOZEI HE XOJMJ B YHC/IE NEPBHIX MATeMATHKOB
WKOJILI; B €rc AHEBHHKe, GbiBANO, TPOTVIAABBANH H «IBOL-
KH» N0 MaTeMaTHYeCKHM Juciunaueam. Ho paxe B Tex cay-
Yagx, KOrla YYHTe/b NPABHILHO NMOJAMEYAET MATEMATUYECKYIO
€HCKPY» B CBOEGM YYEHMKE, OH HEe BCErAa MOXET NOMOUYbL
eMy B TIOAGOpE JOMOJIHUTE/IBHBIX 33124 H JONOJEKTENbHOR JH-
TEPATYpHl, MOMOYb pA3AYTh 3TY HCKPY B GOJIBIIOH OTOHS,
OCBEIAOLIHH Hopory B GyRyrlee.

Mexay Tem MaTeMaTHyecKHe JapOBaHMA, MOZOGHO MYy-
SEIKA/IBHBIM, MAPOSBJAIOTCH OOHYRC JAOBOJILHO paHo. Bosee
TOr0, NpPH NPaBHALHOM DASBHTHH YUeHOro-MaTeMaTHKA HauGo-
J1e€ KDYNHBIE OTKPHITHS 3a4aCTYI0 Je/IAIOTCA B BECHMa MOJIOAOM
Bospacte. Tak manpumep, yOuTHIH HA Ay3/H B Bospacre 20 jer
(ppaHuy3cKuii matemaTHK OpapucT [ aaya (1811—1832)
YCNEm 332 CBOKW KOPOTKYIO KH3HB CO3/aTh 3aMevaTeJbHYIO
-0 Tny6uHe anreGpanyecKkyio TeopHIo, NPOU3BENIYIO 11e/Ibl
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Akagemuk A, H. Koamoropos scerma mpuumman

aKkTHpHEHINEe yyacTHe B paGoTe IIKOJBHOIO MATEMATH-

UECKOre KpymKa H B opradusauns  Mockopeknx
MaTeMaTHUeCKHX OJMHMOHAJT,

NepeBopoT B NOCAENYIOUIEM pA3BHTHH MATEMATHKH. JlesaT-
Hagnatanetsuit K. ®. Iaycc (1777—1855) yermea ony-
GNHKOBAaTE CBOM  K/IGCCHHYECKHE HCCJCNOBAHMSA O NOCTPOEHHAX
UHDKYJeM M JHHeAKOW, a4 Uepe3s HEeCKOLKO JIET M0AapH.I
mupy kuury «Disquisitiones arithmeticaes, paBHRIX KOTOPOH
MOWHO HEMHOr0 YKa3aTk B HCTODHH MaTeMaTHueckoH HaykHl
3aKkoH ABOHCTBEHHOCTH, NPOC/JABUBIIHIA 3aMEUATENHLHOTO CO-
BETCKOro maTemaTHka, akajemMukaJl. C. TlouTtpsaruH a,
OLIT HalifleH HM ellle B CTYeHYeCKHEe roibl. '

D1 06CTOATENBLCTBA JIeNIAI0T HEeOGXOZHMEIM YyacTHe yue-
HLIX-MATEMATHKOB B padoTe c¢o IIKONLHMKaMH. Hunumarto-
pami Takoii paGoThl BHICTYRHJM B Jlenmurpazge useH-Koppec-
noupent AH CCCP, npopeccop 5. H. Jlesxowue u npo-
deccop B. A, Tapraxkoscku#, as Mockse — ujen-
koppecnosgent AH CCCP, npogeccop JI. I HIHu pe s b
Mad u npodeccop (umHe yneH-koppecnongent AH CCCP)
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J. A JNMwcrepuurx Be
chofi 1934 ropa B Jlennurpape
6niia  npoBefleHa mnepBas B

Coserckom Coloze IIKO/IbHARA

MaTeMATHYECKAadA  ONHMIHAZa.

OnuoBpeMeHHO 10 MHHLIHATH-

Be JI. A. Jlioctepuuxa naua-

J1a BLIXOGUTL CEpHA MareMaTH-

YECKHX KHHT, -TIpeAHa3HAuEH-

HBIX CNEUMAMBHO IJIA IIKOMb-
. uHKOB («JTonyaspnas GuGmuo-

Texa 1o marematikes). C oce-

HE 1934 roja B Mockse, B

Hueturyre wmatematukn AH

CCCP, wauajn peryaspHo uu-

TaThCAl JIEKUHH NO MaTeMaTHKe

AN y4autuXcA CTapUIMX KJsac-

- coB,” Ho, sHecMmoTps na TO uTO
Arazemsk. I1. . C. Azexcamfpos K UTEHHIO JEKUME npuBiexa-
mi‘:ﬁ;‘é’,&;’"?"““* l-ﬂﬁ O ' JHCh KpyNHeHilHe COBETCKHE
ommnua;ulfﬁ}?ﬁ?;)?, . MATEMaTHKH, TOCEIANHCh 3TH
JIeKUHH JOBOJLHO cnabo — Ao
. . CTaTOYHO 3(ppeKTHBHEE GOPMEI

PaGoTH €O IUKOJMLHHKAMH He Obiln eme Hafigenk!

B smux yenosuax llpaenenne Mockosckoro Marematnye-
ckoro OOLecTBa NOXXBATHAO HHHUAATHBY JEHMHIPAZUEB M
TIPHHAJNO -peineHHe o mpoBenenud 1-i MockoBckofl KoaLHOH
MaTeMaTHUecKOd onaumnuajsi. K sToMy MeponpHaTHIO Mare-
MATHKH- OTHEC/IHCh ¢ CoblM BOOAYwWeBjeHneM, JlocTaTouso
CKa3aTh, YTO NOYTH Bece npotdeccopa-MareMaTHKH MI'Y somau
B oprkomuTer onuMmuagsl (A. H. Konmoropos,
J. A Jlwcrepuux, J.L I llunpennman,
B. ®, Karaun, C JI. Co6oaes C. A Huos- _
CKas H JApyrae); npeicejareneM OprKOMHTeTa ObLT rpesm-
Zent Mockoeckoro MatemaTuueckoro O6mecTsa, 4JeH-Koppec-
nongest AH CCCP (unime akagemux) [ C. Anexkcan-.
Adpos '

B onumneage npmmano ywactue 314 ITKOJBHHKOB, UTO
cupTanock Torga GoJeniHM ycnexoM. Bo BTopoM, 3ak/ouH-
TeJILHOM, TYpe ONHMNHafnl npuHAN0 yuacTHe 120 wenomek,
u3 KoTopHx Tpoe (Mropr 3Bepen, Koan KopobGos
B Ara M Bl K M C) HONYu# M nepBhpie NPEMUH H IfTh DIKO/b-
HAKOB MOXYUHJH BTOpbie npeMHH. B xavecTee npeMuii mo-




OegurensM OwiH  BPYUEHH
HeGOHIIHE MATeMATHYCCKHE
6udnuoreyku. Kpome' Toro,
44 IIKONLHHKA HOJYYHIH
MOYETHHE OT3LBH, OnuMIH-
aja 3aKOHYMJIACL YBJEKa-
TeNLHON COBMerTHOR mO0e3/I-
KOl YYACTHHKOB OJIHMNHA-
AH ¥ 4JEHOB OPTKOMHTETd
34 ropoj.

Jlexuuu no MateMaTHKe
B8 WKONMbHHKOB

I'oBopuTh © panbHefimedi
HCTOPHH MOCKOBCKHX — Ma-
TeMaTHYECKHX OJIAMIIAAZL He-
BO3MOMKHO B OTPLIBE OT HCTO-
PHM IUKOJBHOTO MAareMaTH-
UeCKOro KpyXka npa Mo-
CKOBCKOM  YHHBEPCHTeTe.
¥Yenex 1 Maremaruyeckofi
Oaumidaasl cnocofcTeoBaA
nonuo#l mnepecTpoiike Beed

Hoktop dmanxo-MaTeMaTHUECKHX

uayx, npoteccop H. M. KopoGoe.

B 1935 roay o yuacTBORAN B

I Mockosckoff MaTemaTHueckod

OMUMNRAJe M 3AB0CBAJ  NEPBYIO
TPEMEO,

padoTH . €0 CHOCOGHEIMH _
wKoMBHHKaMH. Eme 0 0THMITHAIN HECKGJEKO CTYIEHTOB-Ma.
TEMATHKOB YHHBEDCHTETa BeAH MAaTEeMATHUECKHE KPYXKKH B
wkoaax Mocksnl. [locsie mpoBefennsa oNuMIHANE GRIIO pelme-
HO TEPEHECTH 9Ty paboTy B YHHBEPCHTET H OOLEJHHMTHL ee
¢ JeKHHAMH, YHTABIIHMHCH panee B MareMaTHYeCKOM HHCTH-
Tyre AH CCCP. Tak posngk [lkospaait Maremaruueckui
KpyxoK 1npd MI'Y. Ero opranusaropamu 6wvm JI. A. Jiio-
ctepuuk, Ji. [ [Huupenoman u gouenr MI'Y
(eune uned-koppecmongenT AH CCCP) KL M. Teasdang,
Hapsgy ¢ aEMH B paoTe KPY:KKA &KTHBHO YUacTBOBAJIH
MHOFHE CTYJEHTH, CPeAH KOTODHIX MOMHO YNOMSHYTh NO-
rafmwero Bo Bpema Beanrofi OrenecTsennofi Bofivm Mapka
Fnesepmana (npegcenateas Giopo kpyxka B 1935/36
rogy) u [laBpa [lanyma (npegcesatens Glopo KpyxKa
B 1936/37 rogy).

C camoro Hauana pabora KpyKra NpOBOIHJIACE B RBYX
HATNPABNEHUAX: YTEHHE JIEKUMH H 3aCelaHHA CeKIMA KpyxKa.
Hpa pasa B Mecsl, no BHXOZHHIM ZHsM, mpodeccopa u npe-



nojapate/ i YHUBEPCHTETA YHTANM JIEKUMH 0O MaTeMaTHKe
Ana wxoApHHKOB, Ha Jeknupu npuxopuiu JecATKH, a BoocJaex-
CTBHH — COTHH uIKONbHMKOB Mocksel. CocraB caymiatened
JEeKIHH Gblii JOBOJABHO HENOCTOSAHHLIM, B CBA3H C 3THM Kaxjas
JIEKUHS [PeiCTaB/sia cofolf, KaK NpaBuiQ, CaMOCTOsTEJLHOR
neqoe. Peaxo JABe JeKIHH CAYXKHIH OpOJOJKeHHeM OfHA
apyroit. O¢uunasbHo OBJIO NPHHATO, UTO JAEKUHA MPOIOI-
Kaercs ABa 4aca (¢ JeCATHMHHYTHHM nepepriseM). OaHako
3a COGJIIOHEHMEM STOro DPErJIaMeHTa HHKTO HE CJeAuJ — BCe
ONPEALNANIOCh HHTEPECOM CAYIIATeNeH H TEMNEPAMEHTOM JIEK-
topa, Hanpumep, B. H. Jdenone BechMayacro u c Gojb-
MM YCNEXOM BLICTYNABWIMA Nepel KOAbHHKAMH, HUKOrAa
HE UWTan AeXHufl, NPORO/DKABIMIMXCA MeHee TpeX Yacos;
HHOTAA ero nexKuud gananck 4 uaca x Gojee — u, HAJO CKa-
3aTh, [IKOMBHHKH CAYUIANH ¢ GOJBIIHM HHTEPECOM W BHHMA-
Huem! TTepBoHauanbiO JAeKUUH ObLIH PACCUHTAHE! HA YQallpX-
ca VIII—X xnaccoB. Hauunasa ¢ 1940 roza oaHOBpeMeHHO
[IPOBOAH/IHCE 1O ABE JIEKUHH — ORHA A1 yyamuxea VII—VII]
KJ4CCOB M BTOpAS JJasA CTAPUIEK/IaCCHHKOB.

Tematuxa mexnuit Gowia BeceMa passooOpazHoh. [lpuse-
JeM 3sxech, AAA TpHMepa, HeCKOJAbKO JeCATKOB HAIBAHMH
JnexKuuii, NPOYHTAHHLIX B pasHele rofw paboThl KpyXKKa:

Muwvpenwman, Mnorovepnas reomerpus;
Nwcrepnnk Bomykauwe durypw; :

Fenpdang OcHOBHBIE MOHATHA TEODHH MHOMECTS,
Henone, BHBOX CeMi KPHCTANJNHYECKUX CHCTEM:
Koamoropos Ocnosnas TeopeMa anTeGp;
Codoner, Uro Takoe matematHueckas ¢uauka?,
Anexcangpos, TpaHchuHHTHHE uHCIA,
fAnosckasn, Yro sHaunT peurnts 3agauy?;
HyGrnos Cumubky B TeOMETPHYECKHX /IOKA3ATENLCTEAX,
Kubens MaremaTnieckue METOAHl NPeACKA3aHHA TOTOXH,
IMunpenbmak, Teopusa rpyln H eée NpuAOKEHHE K peule-
ypaBHeHHH 3-§ cTenmeny;
l'ony6es Tlouemy seraer camoner?;
Xuununu, [lenune npoGu;
Mapxyutesnu PassocTHwe ypasHeHus
Feabdonpg Tpocrhe ancha;
JwcrepHux Deofesnueckne aunuy;
. Heaoue, Teomerpuyeckoe pelueHue  HeOmpeseNEHHWX
BHEHHIT;

Teavndanyg [Ipreatn Jupuxae;

Konmoropos, ApnpMeTHKa BHIYETOR M €€ PPHJONEHHe
XHHKE; ' .

Byxroarsu, Mexannka ApHKeHud,
. JySHOB, AKCHOMBI reoMeTpuy;- -
[lannpo, OcuoPHME NOHATHR COBpeMeENON anre(pw;

o
BE PR OPORTT R

=

<

T O

b

AISE

-]
o

T PR PEperEl gEROOO0PTEON

Iy

)
B2OxT

—
<=



NortTparny, Yro Takee tonomorus?;
IHadapennu Peuwenne ypasveHuit B pafnKagax;
Kypom, UYrto Takce anredpa?;

Faaroaes, [NocTpoeHns ¢ moMOWBI0 ORHOH JEHEHKH,
Jdanynrop, Jymawwue MaimHHs,

Maprymesnq, Tliomagn v norapuhmu;
JbHKRE ABToMaTd u HEPBHLIE eTH;
Kponpoga, UYro Takoe nporpaMMHposanne?

Y 3KoB, IlocTpoeHHA C NOMONILIO UHPKYJA H JHHEHKH;
E¢pemonruy, Heeexanposa reomerpus;
Tuenen ko, Kak nayka mayuaer coayuafinbe sBICHHA,
Gapu, Apndmeruxa GeckouguHora;
I u noe., O npouseoaHoil;
HoGpyinuy MaremaTuueckue MeTOAE JHEIBHCTHKH,
BoaTtsamuckui, Henpepeipree Apobu H My3niKa/bHAR ramua;

Araom Kar uamepuTh undopMaiio?;

Jlanguc, Urto Taroe mAuua XpupBoii?,
. flraoc M, Hezecatuuable CHCTEMM CUHCJSHHS H HX NpHMe-
HA;

Oune ﬁ nuk, Teopema Xeami
B. A y cnenckui Hpnnomenma MEXaHHKH K MATEMATHKE

hy
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[Mpusepennnit cnucok {pasymeercsl, AajeKo He NOJHHI:
3@ MHOTHE rofikl padoThl KPYMK3 Obsio NPOUHTAHO HECKOJBKO
COTEH JieKuMA JNA IKOJBHHKOB) TOK33hIBAET, HACKOJbLKO
pa3noo6pasoit 6bina TeMaTHKA JMekuHi. B HeKoTOpBIX M3 HHX
{ocoGento mpeiua3’HauaBiU¥Xced AJ5 CTApLIEKJAcCHUKOB) H3-
Jaranuce B nonyJfispHoit Qopume cephesHple MaTEMaTHHECKHE
Pe3VALTATHI, MHOIJa — HaY4YHb® JOCTHRKEHHA CAMBIX 1O-
cIenHuX JeT. MoxKHO CKa3aTh, YTO IKOJMbHEIH MATEMATHIECKHI
Kpyxok npu MIY cmocoGeTsoBan 3HAYHTENALHOMY IEpeoc-
MBICIEHHIO TEPMHHA <«3JleMeHTapHasi MaTeMaTHKar (ecaH moj
3THM NOHMMaThL BCe TO GOTaTecTBO MareMaTHMeCKHX 3HAHHM,
KOTOpOEe MOMET GbiTb CHENAHO MOJHOCTHIO JACCTYIHLEIM HOHH-
MaHHo wKoaLHHKOB). Tak, uanpumep, B 1937 rony B cBoeft
sexuny «OcHoBHag Teopema anrefpry akanemuk A. H. Ko a-
MOTOP OB H3JOKHI IO CYIMECTBY MOJHOE AOKA3ATEILCTBO
TEOPEMbl O CYIIECTBOBAHHH KOMIIIEKCHOTO KOPHHA Y BCSKOIO
anre6paHygeckoro YpaBHeHHs. 210 J0KA3aTenbCTBO - (NOAY-
yuBilee B LIKOJALHOM KPYXKe HamMenoeaHue ¢Jama ¢ cobau-
Kof») BHOCNEICTBHK TOUHO B Taxoll xe ¢opme Obao onybiu-
koBano Bkaure P. Kypauta n [, Po66unca [62]%
Brom xerogy JI. I. llanpenvman B Jjekuun «Teo-
pusl TPYNN H €€ NPHACKEHHEe K PelleHHIo ypaBHeHM# Tperseil
CTerenu» JOBE TeOPETHKO-TPYMMoBHIe coo0paKenusi, BOC-

*) Iudpe B ®BaApaTRLX CKOOKAX YKaswBAIOT HA HOMEP KHHIA
B CRHCKE JIHTEPATYPH, MOMELIEHHOM Ha CT]. 47 — B0.
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xoRsmue 0o cymectsy k Faaya, 10 nonyuenus siBaOH GopMynt
pemenus ypaBHeRus Tperbell crenend. B nekuun B. H, e-
noHe «eoMeTpHs Lensux Apobeit», npounTanHof B 1947 ro-
4y, HE TOJNBLKO ZOKA3hBanach JOBOJILHO TOHKas TeopeMa o
HAHAYUIIHX PANHOHAMBHEIX NPHONHXKEHHAX HPPaHHOHAJBHBIX
YHCeNM, HO W M3JArajHCh BECbMAd H3BICKAHHLIE pe3yJIBTaThi
JTypBuua o6 HppaurOHANLHOCTAX, HAHXYAIIHM 06Da3oM MpH-
6/MXKAIIHXCR  pauHOHAJLHBIME ynoyiamu. Arkagemuk C. JL
Co6oner B cBoell Jexuud <«HTo Takoe maremarTH-
geckana ¢mzuxa?» (1940 r.) ¢ CoABLIHM MACTEPCTBOM JOBEN
H3JIOXKeAHe (HAa YpOBHE, JOCTYNHOM NOHHMABHIO IIKOJbHM-
KOB!) 0 KAacCH(HMKALWH YPABHEHHH B UACTHEIX NPOH3BOJHLIX
BTOpOre MOPARKA ¢ YK432HHEM KAYECTBEHHHIX Ppas/iHuHil B
NOBEJEHHH MX .pEHIeHHH.

I/IHOI‘Z[a JICKNHH CONPOBOXAAJHCE 3aJaYaMH, MpeAaarans- . .

mAMHCA Ha JACM MJH petaBuAMHcAa Ha Mecre. Ocofenno
MHOTO 3a3Jay nperaaran cBoMM caywarenad M. M. Tea -
tang LKOABHAKH, 3HAKOMEIE C €r0 MaHepofi YTeHHsd, 3a-
YACTYIO TIPEANOYHTANH CAAMTHCA NOZAALUIE OT JEKTOpa, YTo-
GHl He GHITh BHI3BAHHBIMH K JOCKE JUIA peuenns 3ajayn. Mure-
pecHo ctpoua ceou snekuun . C. Jy6nosB Huoraa on
YHTAJ LHKJ M3 ABYX JeKuuH, npHYeM HA mepsofl Jekuur ciy-
IATENISM Npefjarajuct HEeCKONAbKO 34Xa¥, COCTABASION[HX
€AMHOE Liejoe, & Ba BTOpOR JeknuH (Jepes Ape HeAenH) mpo-
BoAHIACE Oecefia ¢ o0cyKJeHHEM HAAZEHHHX LWKOALHHKAMM
pemennii. Ynraa smexuuio 00 apuMeTHKE BLIYETOB H aareG.
pax Byasa, A, H. Koasoropos napacoBan usofpamen-.
Hyl0 Ha puc. 1 cxemy, NO3BONAIONIYIO PAacnovOKHTL Y XBepH
M Haj KpPOBATLIO JBa NEPEKJIOUATENA, KAKABIM H3 KOTOPEIX
MOXHO TacHTh UIH 32:KHraTh JaMIOUKY B KOMHATe HE3aBHCHMO
OT NOJIOXKEHHA BTOPOrCc NEepeKAouaTesd. 3aKAHYHBAA NEPBHI
Qac JIeKUUM, OH NPelJIOMHJ TPHAYMATL BO BpeM:A NepepLiBa

1€ nepexmouamens 249 nepexniguamens
wemre—)

o -]

Sarnoura
Puc. T
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CXeMy, MO3BOJISIONIYIO IACHTL HJIH 3AKUTATH CBET H3 71 MECT.
KOMHATEHL :

Hepearo NexTophl, FOTOBACHL K BCTpeue CO MIKOJLHHXAMH,
HAXO[MJ/A HOBHE 3/ICTAHTHple HOKA33TeNbCTBA M3BECTHHIX TEO-
peM, MOJyyaaH HOBHE oGO0meHust paHee HIBeCTHHIX (aKTOB
H Jaxe Jeajd MAJeHbKHe MaTeMaTHueckue OTKpuTHA. K co-
JKaJleHM10, REBATL MECATHIX STOTO LEHHREHIlero MarepHasa
Kanyao B JleTy, u HaM, cTapHiM KPYKKOBIAM, OU€Hb IpPYCTHO
00 3ToM AyMaTh. ¥ HAC B NAMATH COXPAHHJIHCH BOCNIOMHHAHHSA
o psije sameuarencHuix Jeknufi A, H. KoamoropoBna,
b. H HdeanoHe, . M. Teanrdauga u Ipyrex;
OIHAKO TEKCT 3THX JeKHMil (M JaKe ZOCTATOUHO MOJHOE npes-
crapjeHne o6 HX COZEepXKaHHH H METOTHYECKHUX OCOGEHHOCTAX)
ceiiyac, noO-BHAHMOMY, BOCCTAHOBHTH HEBO3MOMKHO, -

B 1950 -~roxy Tocrexmusjar (nepeHMEeHOBaHHHI Brocnef-
CTBHH B «DH3MATIH3» U BONIEAIIHA B HACTOSIISE BPEMA B H3-
AatenrcTBo «Hayka) Hauan u3fapaTe CIEURAJBLHYIO CEDHIO
KHHT «[lomy/IsApHEIe JNEKnMH No. MaTeMaTnKer. BoOJbIMHHCTBO
KHHI 3TOi CEPHH BO3HMKJO NpH ofpaboTke JIEKHMH, MpOUH-
T4HHBX B IIKOJBHOM MAaTeMaTHUeCKOM Kpyxxe mnpu MFPY
(cM., B uwactroctn, kuura [8], [9), [11], [1S), 122}, [35], [38)).
JApyrre nexupu Owlin onybamkoBaHel B cOopHukax «Mare-
MAaTHUeCKOe IpocBellleHHey. M3 HHX MBI YIOMSHEM: JIEKLHIO
b."H. Ceraana «HenpepuBune ApoGu», NPOYHTAHHYIO
18 ampess 1935 roaa gng ywactrukoB | MockoBcKoli mate-
Mmatuueckoh omuMnuagel (oM. [48), sumn. 7, erp. 46—67),
aexnuio E. M. Jlauguca «O aause kprsofs ((49), sum. 1,
crp. 33—44), nexmuio P. JI. HoG6pymuna «Marema-
THYECKHE METOAE B Juursucruke ([49], ewn. 6, ctp. 37—60),
dekipmie K. M. A raowma «Komnaexcure uucna u ux npH-
meHeHHss B reomerpuu» ([49], Bmn. 6, crtp. 61—106) B Ap.

HiKe Mu TpHBeleM KPATKOE COAGDKAHHEE Ee HecKOJBKHX Heomys-
nnxo&a;g}:;ﬂx JIEKIHH, NPOMWTAHHKX B INKQJBHOM MATeMaTHUECKOM KpyXKKe
npH A

Npasgun RAapuxae

(Texyua H, M. Feavpanda dan yuawjuxca 1 X—XI waaccos)

B nauaze JAexupn $OPMYIHPOBANACH ClEAyIOWan sajaua: Ha daunuol
npamosuretinod Jopoze ¢ PASHWMU UNMEPSAAGMI AupHitnbl HeGoAbMUE RO-
nepeunsie KOHUAKL, paccmonrie Mexwdy yenmpoMu KaxwOwx deyx coced-
Hux xanagox pasdo V'2 mempos (pre. 10). Hoxasame, wmo waxuma Ow
YaeNokumu Smu Kanasku i Gouay cOesants, werosex, wazawwud no Oo-
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. poee u umerouyt dauny waza I m, pano uau nosdno nonadem e 0dny
U3 KAHABOK. ’

ﬂOKaSaTEJﬂ:CTBO 3TOrO YTBeDAHEHHA BLITEKACT H3 TAK HA3LBAEMOTD

npiHuana JAapuxae xotoput B wyrTouHod dopMe MOMeT OnTh

NN

Pue 11

H3AO0NEH TAK: HEBDAMONCHO PAIMECHULMb cemb 3aliyes e NAMU KAemKax,
ecAl 8 Kaxdyo KaemKy paspewdemca nocadume se 6oaee o0nozo 3aliya.
B camoM Jene, npeacTaBHM cefe, YTO Mbl MOMEM ¢HAMOTAThY JOPOTY Ha

tapabad, AJUHA OKPYKHOCTH KOTOpoTe pania V' 2 merpon (pme. [ID
Toraa Bce KaHABKH Ha 9TOM OapaBaHe COBMECTATCH, A KaKAHH mar wesmo- -
BeRa OyAeT u300paxkaTbCd HA OKPYAKHOCTH Hyroit Znauiel | #. Byaem no-
cAel0BaTeLHO OTMEYaTh Ha Opr}KHOCTH cjaenx 4eNIOBEKa Moc/jJe Nepeoro,
BTOPOrO, TpeTbero M T. f, iaros. HaM Hajgo ROKasaTh, uT0 X0TA OW O7HE

: Puc, 1IL

H3 3THX C/lefipB. NONAJeT BAYTPb 33JaHHON Ha OKPYXKHOCTH XyrH, H300pa-
Kalomed KaHasKy, Kakofi OH Manoft Hn Owida uMHHAa h 3ToR Ayre He-
TPYLHO MOHATL, YTO eCAH HAM YAacTCA HaliTu Takwe & B [, IJa KOTOPHIX

cneanl k-ro B {(k -+ l}-ro waros
h YJaJeHEl ApYr OT Apyra {Ha OK-.
PyXKHOCTH) MeHee 4WeM Ha R, 10
TpebyemMoe YTBepKALHHE AOKAKET-
ca nerxo. Beap eme nocne ! ma-
ToB HOBRI caex (T. e. (& 4~ 2{)-i1)
OOATE CABHHETCA HA DACCTOAHHE,
MeHbpmee & (pue. IV), sarem Mut
paccMgTOHM cAefyollke ! 1iaroe
u 7. A flcuo Temepw, uto, clenan
Puc. IV. HECKOJLKO paa mo /[ wWaros, Mul

Ened{k+v28)e0 wasa
Cnedinel)lzo woea

Cred k-zo waaq
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REMHHYEMO OOHapYyXHM cheZ, nonamwzli B KawasKy (NOTOMy 49TO, mepeme-
IIAACH HA OZHO U TO KE DAcCTOAHHE, MEeHblIee A, HeJb3f <NepellarHyTh? Ka
HaBKY wapHanl k). Htak, Hyxuo wafiTé fBa ciepa, HaxoAdWIMECT HA OK-
PYKHOCTH HAa PACCTOSHMH, Menbiiem A. BOT agecs-To M NOMOTAWOT 3afiihl.
[eficTBHTENLHO, DPasfie/lHM OKPYKHOCTE Ha AYLH, Kaxaad H3 KOTOpHIX
UMeeT AJHMY < R 5TH AYTH Ml HA30BéM <KAeTKaMH». {IyCTh HX HMeeTcs
p wryk. Ecay Mu BosbMeM uyucno cnefos, Gonpulee, yeM p (3aMeTHM, 4TC
HHKAKHE JIBa CJICJ3 He COBMAfOT B CHAY HPPALHONAMLHOCTH ukcaa Y2,
70 no npraguny Hupuxje, xora Osl B OAHY H3 <KJIETOK? nohajer Gonce
OXHOFO CoeAa («3afinar). PaccTosuue Memay ABYMS CJefamy, TONaBiliiMA
B OQUY KJETKY, MeHblIe fI, 5TUM Halie YTEEPKACHHE H JOKa3aHO,

B xauecTse BTOPOrO MPUMEPA, OTHOCALIETOCH K TOMY K€ KpyTy Hzefl,
PACCMOTPIHM chefyloulyio sanagy. Hokasame, 4me cyujecmeyen cmenenb
Gaodiku, Hawunaowascs (8 decamuunoff  3anucu) mpesa desamiramu:

) 20 =999.,
Hpyrsmu  cnosam#, TPeSyeTcA YCTAHOBHTh CYIECTHORAHHE TAKHX UENHIX

qHCEA 1 U R, 4TD
999 . 10% < 28 < 10443,
BNH, YTO TO e camoe
k+1g999 <nlg2<k43

Herpynno yeMorpeTs raiyGoxylo asanorHio Mexiy aToit zagavelt o
npeaslayweft. Pasavuue nuib B TOM, YTO SAeck AJMHA «aras pasua g 2,
4 DACCTOAHHE MEXAY KAXKALIMH JBYMSA COCRAHMMYU «(KAHABKAMI» (MMEIOLIH-
MH wHpuay 3 —lg 999 passo 1. Boofme, ecau aucao p He nsrgemcs
cmenenbio Gecamui, mo cpedu wices p, pr PP, pt, . . HalidymcA makue,
Komopsie 8 Oecamuunod sanucd Haduxoomes ¢ awbold woneped sadan-
nold KomOunauuw yugpp.

Jamnefiee paspHTHe TeX e cooGpaxenufi NPUBOAHMT K YCTaHOBAG-
HHI0 PANA HHTEPeCHBIX Teopem aareGphl W reomerTpud. [lepequciuM HeKoTo-
poie B3 HHX,

Feau | — agn, ucxodstuud uz Hauasa Roopduram o HAKAOHERHBE K
octt abcyuce nod makum yaaom a2, wmo g e — uppanuonarenoe wicio,
mo Mom Ayd He BCMpemnum npi csoem npodoascenuu Hu odnod  moyky
C deastmu Koopduuamamu, Ho Gydem nodxodums ckoas yeodHo 6Gauake &
HEKOMOPLIM U3 ThaKUX H04eR.

Cywecmeyem makoe HAMypaie
HOE YHCAO 1, wmo sin n< 0,000 0G0 0G1,

Ecau wicaa o o B recouames
pumet ¢ ® u mexcdy cobod, mo cym.
Ma sinna4-sinnf npe sekomopoix
n Gudem RPUNUMAMG SHAWEHUR, KaK
yeoduo Bauskue & 2 (XoTR 3HaYEHHe
2 ora CyMM2 HH UDH KakoM n He
NpHHAMEET), -

Ecan paduycst  okpyxcriocmed F
i G XecouamepuMel, Mo npy Koweruu
orpyacsocmu F no nenodsuxcnol ox-
pyocrocmu G nobas mouka komswed.
CH OKPYNCHOCKIL ORUCHIBAEM  KPUBYID
(annunkaonay, puc. V). «ocmpuss
KOMopod pacnosdeqiomes Ha okpiyxc-




rocrie G 8crody naomao (7. e. Ha mofoff gyre okpymuoctw G Haﬁnyrca-
«QCTPHT® PTOH XDHBOH).

Cpeay Apyrux  pasCHpaBLIRXCA sonpocos YIOMAHEM © HEKOTODHX
apHMeTHYCCKUX 0COGEHHOCTAX MAHTHCC JorapHdMos, 0 NOBEJEHHH Trevje-
BHUYECKHX Ha NOBEPXHOCTH OapaHKH (Ha. TOPE) ¢ EBKNHAOBOH METpHKOH
{B uwacTHOCTH, BO3MOMHOCTb BCIOAY NJCTHON 0OMOTKH TOpa TAKOH Teope-
3uvecxoll} B T. N.

Jlexuna 2a3KaHuHMBANACh PACCMOTPEHVEM HEKOTOPHA KOMHUECTBEHHHX
OUCHOK,  CBA3AHANX ¢ npuuinnoM [upuxae. Hanpumep, 8 3amaue o ueno-
BEKE, HATAIOUIEM [0 JIOPOre C KAHABKAMH, NOCTAHOBKA SJa/aUM 3aMeHANach
creayiomell: KaK 4acTo MaraoHi ueaobek GyJeT CTYHATh B KaHapky?

Heonpegenennue ypaenenus sropoil cremen
(Texyun B. H. Heaone dan yaawuzca 1X—X kraccos)
Jleklna HAuRHAETCH KOPOTKHM PAacCKaloM O HEOUPeNE/eHHLIX ypaBHe-

MHAX BTOpOH CTeleHH ¢ AByMs HenasecTHuiMH, HamSonee muTepecHbM cpegu
HHX FBJACICA ypaBHeHHe [leans

—A.yz=l ) (g)

rEe A — uesoe UMCAO, W ABIAIOUILECH TOYHHIM KBaxpaTOM.

Teopewa Vpasuenue (*) umeent GECKOHEUNO MNO20 -HEAOHKCABNHBIX
peuwienud.

e |

}
I
\

\

Puc. VL
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IIm [OKA33TeNLCTEA CTPOMTCR TIPIMOYTOJBHAR CHCTEMA  KOODRUHAT
4 U, H B Hell paccMaTpupaioTcd mexTopH @ == {1; 1}, b= {}A, ~ VA ).
Bee touxkn M, pna wotopsix’ OM = xa + yb, rie x, y — Ueable YHCa,
ofpaayior_«peureTky» {puc. VI), TecHo CBA3aHHYW €0 cBOMcTBAMH ypaBHe-
ura (¥). Ecmu M — ofna u3 TOYeK PEINETKH, TO, KaK JErK0 BHAEThb, TOY-
Ka M uMeer (B cHcTeMe #, U) KOOpAHHATH ¢ = x 4 gV A, v=x—yV A,
u noToMy #v=x?— A . 4% TaxkuM ofpasoM, ypaBHeHHe (x) NpHHHMAET
BHA 4v = |, ¥ Mbl NPUXOAHM K ClefyiolleRl sajaue; dokazams, 4mo NG
2unepfioae ©v == | pacnoaoxeno GecKOHEMHO MHO20 MO¥SK pPediemin (5Ta
runepfona i3cGpaxena Ha puc. VI NyHKTHpOM).

OnHa Touka, Jexamas Ha renepbosie, HENOCPENCTBEHHO BHAHA: 5TO
rtouka M, ¢ KoopauRaTamMy i = U = L. CumMerpuynas Toura M," (b =v =
== —1) Takxe Jjexur Ha THnepGone. IONYCTHM, STO, KPOME BTHX JHBYX
TOUCK, Mb HAIUNH ewe ofHY Touky pemeTku M, {4y, ), Taxke. jexa-
Wy Ha remepbone (Tak ¥yTo uy vy = 1), PacemoTpus npeoGpascsanue ¢
I/IOCKOCTH, TIEPeBONAiee MPOHABOJIbHYI0 TOUKY A (4, U) B Touky A’ = ¢ (4)
C KOOpAHHATAMH 4’ == uu,, v’ =vp,. HeTpynHo BHAeTs, uTO runepbony
uv ==} 310 MpeofpasoBanHe ¢ MEPEBOIUT CHOBA B STY e THNepoay (T. e
ranepona npH sTOM mpeolpasoBaHHH CMEltaeTcs no cefe; nosTomy npe-
ofipasopaHHe ¢ HA3LIBAETCA 2unepboaxdeckum nosopomom). B caMmoM aere,
v =uly cvoy=uv . g = uv =1 Jlanee Nerko0 NPOBEPUTE, NYTO 2u-
nepbosudeckitd nosopom ¢ NEPeBOCUIN MOUKIL PELLENKL CHOBA 8 MOYKL pe-
weemky. JefcTBUTENbHO, TaK KaK My — TOUKA pelleTKH, To iy == %, + ¥ A,
n=x—nVA e x @ —uewe Ecam garee, M= (2, v)=
(x+yVA, x—yVA)—eme oxna TouKa peweTHH (t M Y — Oeame), TO
w=un=(+y¥VDatnyh= ~

: = (e + 9 d) + e + 2 YL =X+ YV Y&,
e z
V=w=E—yY R g—n V= _ _
= (00 + yth A) — (xt + 2 VA =X —Y V4,
T. e Touka M’ = ¢ (M), uMelomas KOOPIHHATH &', v/, TaKKe OpHARaAfAC
IKUT pelleTKe.

Touxy M, (1, 1) runepbomuvecknit TOBOPOT ¢ MEPEBOJHT B TOUKY
M, {uy, vy), a Touky My — B HexoTOpyI0 HOBYIO TOUKY M, = o (M;) pemer
KH, JeKaILyo Ha ranepbone. Touka M, nepexoaut npu raneposuyeckoM no-
BopoTe ¢ B TOUKY pewterkd My = ¢ (My), cHoma Jexamyio #a rumepbore,
T & OGpamswid nosopor ¢—1 [nepesogsuuil Teuxky (@, ©) B TOUKY © xo-

i v
ODAMHATAMH 4’ == " V= _UT] mepesoxut Touky M, B TOURy M) =
= ¢~1{My), Touky M—i—B Touky M—2 = ¢—! (M—1}, B . & Mu noay-
yaeM GECKOHEUHOE MHOMKECTBO TOYEK PelieTHs .

oo Moo, My My My, My My, .., (=)

Jexcamyx Ha runepofie H NepeXoffIMX JAPYT B Apyra npH rHnepSonH-
4eCKOM Nosopote ¢ (cp. B 3ToM cGopHnke 3amauy 1156 wa c1p. BI).

Hiak, nocraTouno uHafiTH Ha runmepbose xoTd 6H oAHY TOuRy M,, ot~
auunywo o7 Touex M, m M. (SameTum, uTo ecam 3a M, BagTL GaAm
waftwywn K M; Touxy peureTKH, Jemallyio Ha ruiepbose, To, Kak He-
TPYAHO JO0KA3aTh, KPOME TOUCK (+#), Ha runepbote uv =1 ne Oymer uu-
KakHX JIPYFHX TOUEK PElIETKH.) : :

Jlnf HAXOKEHHS emle ORHON TONKH DelleTKH, Jexalllel Ha runepbo-.
Je. TOCTYynMM cAeayioutud ofpasoM, OTpesoK, CORAMBMOWEN ~TOUKY
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u=1,v=1 ¢ Touroft u=1, v = —1, Gylem nepemeniats BHpaso, BAOCJL OCH &,
DOK3d OH HE <HATKHETCH» Ha Kawyw-fuGo Touky N’ pewmerku. Ecnu xoopau-
HaThl ToukH N’ Mbl oGosHauuMm wuepes &', ¢, 1o |u’| < I, W npamoyroab-
Hig I’ ¢ pepmunamu B toukax (Fua’, +¢') COAEPKHT TOILKO TPH TOUKH
pemeTku: Havaqae kKoopinHat O, Touky N’ M cumMerpiyuyio el (O0THocH-
Tearo () touky. Tenepp Mz GyneM nepeMetiiaTs BLOJb OCH i HPaBYIO
CTOPOHY NPAMOYTOJILHHKA, OKA He «HATKHEMCA® HA HOBYIO TOYKY PeIleTKH
N7 (u”, 0”). M paccMoTpuM NpAMOYroAbHHK 117 ¢ BepuHHAMH B TOYKax

Tl 1

L —

Wl 7Y Y, i N7
AT AN TS, SRR, ///A/A—-,_
AL, VI, I o

R A/ 7077, o

i . 1 N
.
] 4
e
. -
Puc. VIL

(%u", £o”), sareMm GyaeM CMEIIaTc BIOML OCH & €ro MPaBylc CTOPOHY,
H T A (puc, VII). Msgmuoe paccyRHeHHE, BOCXOASMIGE K H3BECTHOMY He-
MeukoMy MareMaTHKy Iepmany MU H KOBCKOM Y, NO3BOJIRET YCTAHROBUTS,
UTO HJOMIAZM NpaMoyrogennxos 17, 117 .. | | {koTopue Bce sBjmioTcA ne-
JIHIMH YHCaMH) orpaguuedsl. TlosTomy cpefu HHX Hafigercs GecKoHEyHO
MHOTO LPAMOYTOABHHKOB € GAHHakOBOH miollanew. Hs atoro, Hemoabaya
HEKOTOpbIE CBOficTBa pEMETOX. YAaeTCA BHBECTH CYlecTBOBAHHE Cpead
Touek N, N”, ... TakHX IBYX TOUEK, YTO ClnepOOHYECKHR mGBopoT, me-
peBoiAMAN o1HY H3 HHX B APYFYI0, DepeBONHT peulerky B cebd. Caefopa-
TEJMbHD, TOYKY Mo OH NEpeBonHT B OT/IHUHYHD OF Hee TOYKY peIlleTKH, Jie-
MAuly #a runepbone wv = L.

eKUHA 32KAHUMBARTCA yKasanmeM ((e3 BLBOAa) cBA3eHd MeKIy petle-
uaaMy ypasuenus IMeans (uam TouKAMY PEINETHH) M HAHJYYLIMMY  PAUHO-

HANLHEIME TIPHOMMKeHHAME qHcaa A, ) 2
18



HefecATHUHBE CHCTEMB CHMCAGHHA

(JTexyun A M Heaoma Gaa yvawuxcr VI—-VIH xaaccos)

B Havasie nepeoro 4aca JEKTOP NPERJATaeT JKENAIOWHM ChI'paTs ¢ HHM
HA JOCKE B COBAYIOUIVIO HIpPY (HIDPa ¢H M M»): ka OJocke ¢ mpesa psdasy
noseid cmoam mpu wiawmn (prc. VI, Kaesxcdwid uzpaiowud ceoum xodom
rtepedeucaem 00HY (A00Y0) WwawKYy HA NPOUIGOALHOE WUCAD foAetd @raeo.
Bowzpaaunmn ceumaemes mom, Ko cOeaqem nocaedruld xod.

a—t i

Y

@ ¢

Puc. VIIL

JlekTap 2apaHee 3anaces COIHCHOM BEIHMPRIUNBIX TOJMIMH; HCTONKIYA
o10, oH 6es TPyAa BLMLPEIBACT PS4 MAPTHH, HTPAIOWHXCA WA KJIaccHOR
AOCKE ¢ MOMOLUBIO MeJa M TPANKH (IpM HMIyMHOM COMYBCTBHH 2yRHTOPHH
HIPAIOWMM WKONBHUKEM). JTOT SKCREPHMEHT ylemJaer chiyliarenel B Ha-
JEMHY BHMCPHIHBIX B NPOHIPHIUEBIX TOSHIMI; JeKTOp NOJBOAHT IKOJBLHH-
KOB K MHCJH 00 3TOM, urpas B 5TY WTPY Ha weCOAmMOfl [0 pasmepy ROCKe.

Haetes npegcrasienfe o HefecsTHYHBIX CHCTeMaX CHHCJEHHs (¢ TIpH-
MepaMH [epexoja H3 OZHOH CHCTeMB! B JPYTyws M npumMepaMy  reficTaui).
3aTeM, ¢ MCMOJG30B2HHEM JABOHUIIOH CHCTeMH cuMcieHEs ofcysKIaloTcs
BEIHPPHILHbBIE M [POHCPbILIHLE [MO3HUHH; BHBONHTCA [PABHJO: [OSHIHA
{(a, b, ¢} ABASETCA NPOHTPHUIHON, €C/H NPH 3allACK YMCEX 4G, & B ¢ B JBO-
HUHOH CHCTEMe CHHC/AEHNA BCe CyMMB «iudp» Tpex ymcen («nudpu» B ABO-
vusofl cHereme cuuchAeHud paBeel 0 wau 1), oTBeuaomHX OZHOMY H TOMY
e paspsay, SBASIOTCS YETHBIMH. :

Bropoi uac eKWsH HAYMHAETCR € AHAJNIOTHYHOR HWIPEl (Mrpa
A3ANBMHNAK), ¢ TEM OT/HuMEM, uTo pados nosed Ha Oocke Osa
{puc. 1X) u kawdum xodom uzpawowul aubo npodsuzaem Ha NPOU3ROABHOE
ucae noAed oOMy wmuKy, Aubo npodsuzaem Ma odwo u mo xe (npous
B0AbNOe} wucAo noaed ofe wawiky cpasy. M1 spech JKeKTOp, HMeKIng
76Ky BEIAMDBUNHBX MOSHIME, JETKO BLHTPHBaeT Y WROMbHHKOE [locae
STOTO HAYMHAETCH COCTABJSHHE TAGMME NPOHTPLIMHEIX MOSHUIL

]
a
b e
] .
Puc IX. .
VKasHBAETCH, UTO «CHCTEMA CUACAGHHA® — 3TO <Nocol 3anucH uHCeR
¢ NOMOWLIO HEKOTOPOTO «0ashCar Uy, Uy . - . Hp oo d
.
N =au, +ayiy -+ agtis 4+ -+ 4 s : )
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THe 6asHc MOMET M OTJRYAThCS OT MOCASACBATENBHOCTH CTeneHed ¢puKCH-
POBAHHOTO uHCna g. Hamprumep, ecou B kauecTse Ga3nca B3RTH (aKTOpHa-
Jh, T. € YHCJa

1, 2, 6, 24, 120, 720. . (uk+,=(k+1)dk)

To mofoe grcno N samucuBaeres B BRAE (x), The k- tmq)pa ap He mpe-
Bocxogut k;

00=0-14+2-242-6+1.2442. 120+l'-720=«121220».

pyriM NpEMEpOM MOMKET CAYKHTD «q;ndonaqqnencxam CHCTEMa CUHCTICHHS,
B KOTOpOH fasuc HMeeT BHJ

1235 8 13,21, 34,55, 89, (gqs = sy + )

B arofi cuereme cumcseHHa Kawias uncppa pasia O man' 1, npuvem xse
©IHHHIE He MOFYT CTOATE PAAOM:

100=0-14+0-241.34+0.54+1-840. 13+0 91 4-0 - 34
+ 0.55-1 - 89 = «1000010100»

Jleknus sakaHukBactes pasﬁopoul Hrphl CUANBIEHUALD C ToTKH apeHHs
wpnBonauunepcKofiv CHCTEMH cukcneRmi. Jokaswsaercs, 4to Mapa (4, b),
e a < b, ABNAETCA NPOUTPHIMAOH, €CAH YNCA0 ¢ OKaHUHBAeTCH B «bH-
GoHauueBcKkofi» CHCTEME YETHEIM WHCJOM HyJed, a uHcao b rnoayvaercs
H3 @ NMPHUHCHBAHHEM €Iie ONHOre HYAS B KOHIE.

CeKUMHA WKOALHOTO MATEMATHYECKOro Kpykka mpa MIY

Kpome nexur 8 MI'Y, perynspHo[npoBogunch 3aceXanns
CEKIAf IDKONBHOIO MareMaTaueckoro Kpyxkeka. Cexuuamu
PYKOBOAHJIH, KAK MPABHJO, CTYACHTH CTAPIIHX KYPCORB H 4CIH-
PaHTH MEXaHHKo-MareMaTHyeckoro ¢daxyasrera MI'Y. Tpuar-
HBIM HCKJIOYEHHeM SIBHJIHCH JBe CeKLUHH Kpykka, paboTabuile
B 1936/37 yue6HOM rofly nof pyKoBOACTBOM 4.1eHA-KOPPECHOH-
geata AHCCCP JI. I, UWlnupenesMaHna {(31a ceKuua
3AHHMAJIACH CEOMEIMPUNECKUMIL Memodamu meopuu 4uces) W
npogeccopa (nuHe akagemuka) A. H. Koamorepoma
{(cexuua xavecmsenrol eeomempuu), B nepsnie rofn paGoThi
KpyXKa OCHOBHOH (opMo#i sapaTHA cekHuM Owlt JIOKJaj
OHOTO H3 IUKOJILHHKOB (MOAFOTOBJEHHHH, pasyMeercsl, moj
HaGmofeRHeM pyKOBORHTeN cekuun), Jlokaair, cuRTaBIIIECH
HanGonee YAAUMHIMH, BHHOCHAHCH Jae HA BOCKpeCHLE 3a-
HATHA {(JeHYMBI) KPYKKa.

TlocTeneHHO BHIACHANOCh, YTO JOKNaIL MKOJLHHKOB SIBAA-
lorca  ManoxpdexkTuBHoR opmolt zamatuii kpykka. Beap
JJIsl TOrO 9To0Bl CAEHATE XOPOLIHHA AOKJIAX, HENOCTATOUHO MOJl- -
HOCTLIO NOHATE Bee TO, YTO CKA3dHO B OTPHBKE MaTeMaTHYECKOTO
TEKCTA, YKA3aHHOM PYKOBOJHMTENEM CeKUHH. XOpouo cienaH-
HHIA JIOKASK JOJDKEH 3aHHTepecoBalh caymareseli ¥ 3acTa-
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Ha arom camMze, caenannoM B 1940 r., wuzofpamena rpynma pyKoBOLHs
reneft n mobeputeneit VI omumnnanw. [lpefcenareneM OPrKOMHTETa OHAt
torfa akagemuk JI. C. TloutparuH (sropolt ciesa B HuxHem psay). Hag
HHM BH BHIHTE uieHa-koppecnongedta AH CCCP, npodeccopa JI. A. Jlwoc-
TEPHAKA — OJHOTO H3 OPTAHH3ATOPOB H CAMEIX AKTHBHEIX JesATenell [BKoMh-
HOTO MATEMaTHYECKOrO KpymKa n oaumanaf. B uewrpe dotorpadmy — onun
H3 CAMHX NONyJNSpHEIX pykosojutened kpymka [ O. kaspexuil (nonyuna
nepayio npemuio ua Il onumnuane); sa wuM — unens oprkoMuTera A. H. Xyp-
run (II-a npemua IIl-eft onmumnumazw), A. C. Kponpon (I-a npemus IV onum-
muafs) H uned-koppecnonpent AH CCCP, npodeccop A. A. Jlanyuos. Bo
BTOPOM DALY — UJIEHHl OPrROMHTETa H PYKOBORHTENH KDYXKOB A. M.
Arnom (I-a opemnn IV omumnmags), T1. H. Ilanym, H. M. fraom (Fa npe
mug [V-i omummuapu), P. C, Iyrep, JI. M. Konefixuea (I-a npemna V-l
onumMnHaju). B mepRoM pany M B NpABOH YaCTH CHHMKZ — WIKOJRHHKH, N0~
NyuHBilHE nepebie npeMun Ha VI-A oammmuane: B. Bonrancknit, C. f6aos-
ckefi, H. Uperkosa, E. JluGepman, M. Bonrapz

BHTh HX 3allyMaTbCA HAJ YCJAHINAHHEIM, B HEM ROJXKHH OHIThL
BEITYKJIO TIPENOAHECEHB TOAJCKAIHE PACCMCTPEHHIO 2aTaTH,
ROMKHBE OblTh OTTEHEHH OCHOBHHE WJeH, MpPHBJIEKaomuecs
ANl UX peileHMd, SAPKO OOPHCOBAHH KPACHBHE, OPHIHHA/bLe
HBlE MECTa JOKAa3aTeVILCTB H T. A. XOPOMHR JIEKTOD JO/KEH
HEe TO/ILKO 3HATH M MOHHMATbL MATEPHAN, HO H 06jajaTe 1o~
CTATOYHOA [POMKOCTEIO T'0JIOCA, H3BECTHHIMH METOJMUCCKHMH
(M pae apTHCTHHECKHMH!) HABHIKAMH, JO/DKEH YMETh YOSNHTD
craymarefiell B ClpaBeaanBocTH (AaKTOB, NOJIHOCTLIO AOKa3aTh
KOTOpHE OH HE B COCTOSHHH H3-3@ HEJOCTATOYHOCTH BpPEMEHH
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H NOAroTOBKH caywaTenell (HHOTAA — YTO pexa TaHTh —
AJs BTOro INpPHXOAHTCA yMeao ofMaHnyTh - cayuiatenefi, H B
3TOM — OJHO H3 OT/IHUHHA YCTHOH NeKUMH OT W3JIOKEHHHA R
KHHre), H T. I. Kpowme TOro, H3BeCTHO, UTO XOPOUIVIO AEKIHIO
Ha Kakyi-uuOyie TeMY pEIKO MOMKET [IPOYECTh. UesOBeK,
TO3HAHKA KOTOPOrO B JJAHHOM BOIpOCE OrpaHHYHBAIOTCA Ma-
TepHanom Jekuuu. [losToMy NOKA4A IUKOJLHHKA HE MOMKET
He TOJbKO 3aMEHHTb, HO M NPHGIH3HTECA MO KAyecTBY K pac-
CKasy ONLITHOTO pPYKOBOZHTESN. DOJbIIMHCTRO OKJIAf08
HIKOJLHHKOB HA CEKIHAX KPYHKKa H TJeHyMe OKasalHCh Mano
3AHHTEPECOBLIBAIOWUMH H CKYYHBIMH JJf BCEX YYACTHHKOB
Kpyxxa (kpome, OBITL MOMKET, CaMOTO AOKJIAAMHKA).
Pemutenpnas nepectpoiiKa paboThl CeKUuil KpymKa CBfi-
3aHa ¢ umeneM cryaenta MI'Y Hoauka Mlkaspcxoro,
TANAHTAHBOID MaTeMaTHKa H OJecTALIero TnpenojasaTend,
-pyxoBeaubuiero padorofi kpyxkos B 1938—1941 ropax. [lo-
KAaie WKOJbHHKOB HA cekuuax [lxaspckoro 6w mowtd
HOJHOCTBIO OTMEHEHEL DBMEeCTO 5TOr0 pPYKOBOZMTENb CAM UWTAA
HAa KaXKAOM 3acefanHH HeGOMbIIYIO JEKIMIO, KaK MpPaBHJIO,
COZEpHAILYI0 34KOHUEHHBIH pacckas o HefoAbwIoft MaTeMa-
THUeCKON Teopuu. MHorja pacckas pPyKOBORHTeJNs TNpPOAO-
JKANCH B TEUCHHE JBYX-Tpex sacefaunil cexuuu. He  nHago
Aymate, uTo 3tHM Lknapekult y6uBan HHHNMATHBY ¥
TBOPYECKOE pAa3BHTHE chayilaTesef-inkojbHuxoB. Ha xawmzom
3aceflaHud CEKLHH, HOCTE JIEKUHH PYKOBOAMTENS, BHAYHTE/b-
Hag yacTk BpeMeHH OTBOAHJACHE AJA PaccKaza HIKOJLHHKOB
O peIEHHHX WMH 334a4ax. UacTe 2apay, nNpensioMeHHBX
Ha JOM HJH M PEHCHHA TyT Me HA 34CefaHHH, HJJIOCTpH-
poBaja MpelmecTBOBABINHY pAcCKa3 pPYKOBONMTENS; JApYrue
¥Ke 3aiaul OblIH He CBA3aHbi C 9TUM pACCKA30M, a8 HeKOTOpbie
ABJAJHCE TeMAMH CBOeQOpasHhBIX MHHHATIOPHEIX HAY4YHO-HC-
cnefioBaTeNbCKHX pafer. Muorna TpyxHas TeopeMma pacuge-
HAJMACE HA PN 33724, TOCAENCBATENLHO NPEAJATABHINXCH
YUacTHHKaM. EcTecTBeHHO, 4HTo cpeaM IpeiNOIKeHHHIX 3a-
Jiay BCTpeYajuCh H TAKHe, DEWHTh KOTOPhe YIABajoch JIHIIb
HEMHOTHM LIKOABHAKAM, 8 OTAS/IbHBIE 3aJaUH OMHAANH CBOETO
peurenns (Xora Obl OJHHM YIAaCTHHKOM KpPYXKal) HelemH
Jaxe mecsuer Ilpegnarannck HHoOrga jaxke Takue 33Ja4H,
pelielilie KOTOPhIX 3apanee He Obifio M3BECTHO PYKOBOAUTEMO.

Tpusenem npa npumepa. Ilepeeiii npHMep HHTepeCeH TEM, 4TO 3ajada,
sneMEHTAPHOE pellieHHe KOTOPOH He GHJI0 H3BECTHO PYKOBOZHTENN, B Teue-
HHE HeCKOJLKHX JeT NpefJaranach Afs pPelleHHd  y9acTHHKAM  CeKuuH
kaspckoro. Hakowel, ¥yMOpPCTBO PYKOBoZHTeNMd OHJIO BOSHAIPANASHO:
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B 1940 roay yuenuua X riac-
caflnga Konefdi KuHa (HuEe
Jouent Mockosekoro yHHBEP-
cutera Jlugus Veaxosua Fono-
BMHA) HAIUJA 3/IEMEHTapHOe pe-
WweHHe

Bor sTa sapaua

Hoxazame, wmo ophioyes-
mpei {mouky nepecedenur o
COMm) wemolpex mpeyecAbHUKos,
o0pasoganny  npu  nepecede-
HUIL HEeMmbIpEX ROAMBLY, AEHCAM
na odnod npamod (mpeznona-
raercs, YTO HHKAKHE Ope Apst-
Mble He napananeibHel W HHKa-

KM€ TPH We IepeceKaorcd B I ,’
oxhoit Touke; puc. X% 4,
Bropo#t npuMep: ﬂ{—-———
Hoxasams, amo ecau doe V4

Buccexmptcol  MPeYeorbHUKA )
pastet mexcdy cofoid, mo mpe- Pue. X
Y2OABHUK — possobedpentbii.

Pemenne sTofi 3agaud HETPYIHO NOMYUHTh, MCNOAB3YS (GOPMYNY, Bh-
POKADILYIO JIHHY OHCCEKTPHCH Yepes JJHHH TDEX CTOPOH TPEyTO.JLHHKE.
Ulkaapckuii nocTaBia 33Jauy HafiTH «UHCTO TEOMETPHUECKDE JIOKA3aATENh-
c180. Takux okazatenpcTs Onn0 Hafigeso Apa; 01HO Npefackuaa B 1939 ro-
Ay Ta me Jliga Konmefixnra, sropee wamen 5 1940 rogy yuenux.
VIII gnacca Boaoas Boataucexkud Bor sty nokasaressersa.

i. Ilycts B Tpeyromuuxe ABC Guccextpucet AN n BP pamnm Mexay
coboit. TIporesem uepes Toukn N W P npamue, napanielbHbe OCHOBAHHIO
AB, u nycre M, Q— TOUKH TDlepeceueddst STHX NpSMHX C APYTHMH
GoxOBEIME  cToponami  (puc. XI). Ms goxameM, uto orpeskn MN u

PQ cosnamawr JIonycTHM TPOTHBHOE, DYCTE,

C JAAs  ONPEIeJCHHOCTH, oTpesok MAN  pacnoao

mew Oaixe k ocnoBaumio AB, wem PQ, Tak
uro MN > PQ. Wa ouepHaHMX coGTHOLSeHHH
Z PBQ = £ PBA == / BPQ Buitexaer, uto tpe-
yrofibiux BPQ — papnoGenpennsit. P Q= QB
Anamoryuno, AM = MN, Hrak, A PQB
A AMN ~ nBa paBHOGEAPEHHLX TPCYTOMBHHKA
€ paBHBIMH OcHoBAHMSMA AN u BP. Tak kax
GOKOBEIE CTOPOHB! TPeyrobHuka PQB Men b
we, geM B Tpeyrobuike AMN, 10 /2 PQB >
> AMN u, anaunr, / QBP < / MAN.
Otcrona Mul 3akmodaeMm, uro / CBA< / CAB,
Tag 9ro B Tpaneund AMNB umeer MecTo co-
ornoinenue AM < BN. Ho roraa MN =
Puc, XL =AM < BN < BQ = PQ pompeks cooTHOE-.
‘ A MN > PQ. lMoayuenroe npoTHBOpeuwe mo-

Kaspinaer, 4to ortpe3kn MN n PQ cosnagaor

H‘B}Pemenue 9ToR 3ajaunm MMeercdl, Hanpumep, B0 2 YacTH KA
TH S
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Pre. XII Puc. XIIL

(puc. XII). Taxum obpasoM, AM = MN = NB, 1. e rtpaneuus AMNB —
pasnoGounas, u notomy / A ==/ B,

2. [Iycrs B TpeyroasHuke ABC Guccextpucel AN # BM papHB MeXAy
cofoit, QGoanagwy qepes O uX Touky mnepecevenuss, Torga CO — GHecex-
Tpuca yraa C (pue. XIII). Mu paccMotpum tpeyrommunke CAN u CBM,
}y Hux ofumit yron C, ofian Guccexktpuca €O sTOro yriia ¥ pasHue
ocHoBanua AN = BM, Ocraercs Aoxasate C/EAYIOWMS OPH3HAK PABEHCTBA
TPEYTOJLHHKOB: ecay 8 mpeyeosvrurax ACN u BC'M pasww ocrosanus
(AN = BM), yean npu eepuunax (/. C ==, C’') u Guccexmpuctt smux
yzaos (CO=C'0', puc. XIV), mo amu mpeyzossruxu paswo. Jna goxa-
3aTEJILCTRA PACHOJIOKHM STH TPEYTOJbHHKH TaK, YTo0W HX OCHOBAHHA COB-
naqH, offa TPEYroJbHAKA DPACOMAraJHCh OO OAKY CTOPOHY OT kX obmero
ocHoBaHHsA, a obe pepmuHel C, C’' pacnonarainck no OAHY CTOPOHY OT nep-
nenauryaapa DF, nposesentioro uepes cepefimHy ocHoBanea (pue. XV), Tax
Kagk / C= / C', To OnuCANHAN OKDPYKHOCTH Tpeyroybhuka ACN npoit
per u uepes Touky C’. [anee, o6e Guccexktpacw CO, C'0’ npoligyr uepes
cepenusy D pyrd w AN. Ionyetum * teneps, wro Tours C u C' He coB-
NajaloT — nYCTh, ANA onpedeneHHoctd, v DC < « DC'. Toraa xopaw DC

F
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u DC’ ceasann nepasencteom DC < DC’. Kpome rtoro, / FDC > / FDC’,
TaK uto Touka O JaJibli¢ OTCTOHT OT OCHOBAHHA ﬂepr{eﬂ,unxympa DE, ueM
0’, v noromy DO > DO'. Ho u3 coornomenuit DC < DC’, DO > DO’
BuTexaer CO < C’0’, 4To nPOTHBOPEYRT YCAOBHIO. TaKuM o6pasoM, TOUKH
C u C’ copnagaioT, T. & A ACN = a BC'M, 1 notomy AC = BC

Hajauue 3agay pasnou TPYAHOCTH TIO3BOJIANIO PYKOBO-
JMTeNIO BOBJiEYL B AKTHBHYIO paGoTy NPaKTHYECKH BCEX y4acT-
HHKOB cexnuu. Doabmoe xodnuecTEs npeitarabBmuxcs 3aiad
(MHOrMe W3 KOTOpLIX OnuIH OYEeHB TPYAHE) camo coGofi co-
3lasajo arMocepy TBOPUECKOTO COpeBHOBAaHHMA. Pacckasath
¥y AOCKH MPHAYMAHHOE pelleHHe 3aJda4d CIHTaJoCh GOJILIION
UECTBLIO H AOCTABJSJO YAOBONLCTBHE yuamumcsa, K pacckasy
CBOETO DellleHHA CAYWIATeNH THIATe/bHe roToBusuch. Hepenko
HIxnspckufi- eme pas MOBTOPSAJ PACCKA3AHHOE INKOJBHHKOM
pereHHe. ITHM XOCTHIANHCH CPa3y JiBa Pe3yJLTara: c/aylia-
Te/H Jiywme yCBAHBAJM PeIliCHHE 33faUM, a 3BTOP PelIEHAs
noaydas BarfisAHBIE YPOK METOJUKH MpenojaBaHusd. Yuyacr-
HHKaM KpyXKKa, HauGosee YAAauHO M TPOAYMAHHO M3/1aras-
MMM CBOH pelmeHus, HIKFApcKHA HHOrAa NMOpPydad HPOBECTH
TI0/l €ro pYKOBOACTBOM OTAENBHOE 3aHSATHE KPYKKa (BIpoueM,
TakHe cJy4an OblH OueHbL peixH). B pesyanTaTe caymiatesH
HE TORBKO Y3HABAJH HOBbie (AKTH, NPHOOPETANTH HABHKH B
PeLIeHHH 33/1a4, KO H YYHJUCh BHCTYIATH Tepej ayAHTOpHed.

H3menense cogepanua paGoThl KpyXKKa NOBIEKJIO 33
cofolf H H3MCHEHHe OpraHu3alMOHHEX ¢opM. B  cexumax
Ikaspckoro nOABHJIHCH <¢MJIAAIINHE DPYKOBOLHTENIH® — CTY-
Aentii I—II Kypcos, nomorasmHe PyKOBOAHTENIO CEKIHH B
noadope u mposepke 3ajay. B Tex cayyasx, Korjia yacTh 3a-
HATHS KpYXKa [OCBSIIANACE PeleHHIO 34734 HA MecTe,
MJ3JILIHE DYKOBORHTENH XOAMJHM MEXKAY CTOJIHKaMH, 3a. Ko-
TOPBIMM CHAENH YYallMecs, OTBeuas Ha BOTPOCH YUACTHHKOB
ceKHM# H HaGMoAas 2a MX YCHEXaMH; HM NPeRoCTABISAJIOCH
TaKxKe NpaBo BLIGOpPA TOTO H3 YUACTHHKOB KPYJKKA, KOTOPOMY
nopywaJca pacckas HafifleHHOTo pemenHs y Jockd. K KoHIy
roia MJajumne pyYKOBOJHTE/H BCe Yallle CamOoCTOATeNbHO MNpo-
BOJHJIH 3aHNTH#, TOTOBACh HA GyAyuwH roj CTaTh PYKOEO-
LVTeNAMM JApPYTHX CeKUMil KpyXKkKa, .

JlocTouHeTBa HOBOH CHCTeM! paGoThi 6BUIM TIPOBEPEHHI
OpPAMEIM 3KcrepuMentoM. B 1937/38 yuweGuom roay Mixnsp-
CKHH TIPOBONHJA B CBOER CEKLHH 3aHATHA N0 ONHCAHHOH Bbille
CHCTEME, B TO BpeMs KAK OCTAJbHbe CEKUHM paoTanH mo-
CTAPHHKE, [IJ1aBHLIM o0pasoM OrpasHuuBAACH JOKJIAaMH
WKOJLHHKOB, PesysabpTaT npeBsolles] Bce OXHLAHHA: Ha
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IV onumnuane (1938 rox)
yyacTHHKR cexkuuu Hlxnasp-
CKOre@  VHECHH . MOJOBHHY
Bcex npemait (12 uz 24), B
TOM 4YHCAe Bce 4 [epBele
npemuun! - Stor peaynnrar
OOLSCHARTCH KAK O0JbINOH
3QPEKTHBROCTLIO METONMKH
Mixnsapckoro, Tak U TeM,
YTO MHOTHE  KPYHKOBUH,
3aHHTEPECOBAHHEIE  HOBOH
tdopmoit paborhr, «nepebe-
rajqa» U3 JPYTHX CeKUMH
X  likispckomy. Hrorn
IV omumnuanm NpohsBen
Ha pYKOBOAHTeJed CeKUHHA
TAKOE OHIeNOMJISIOINee BIIE-
HAT/eHHE, YTO yKe ca Che-
Llokrop ¢uanko-Matematsveckux ~ Ayloulero  ygeGHoro rola
Hayk, npogeccop E. B. JHuKHH NPAKTHYECKH BCe  CEKIUHH
Shm PyKOB[zm;Te-g:M H;ﬂ!ﬁimﬂs BOCTIPHHRJN HOBRA  ONBIT.
H - I
e prm;‘unpﬁ Mry.a B umcae nocnepomateneii
kaspexkoro ©TMETHM  Ta-
' KHX 3aMedaTesbHLIX py’KO-
mogutenedl cekunit, kak A. C, Kpoupox, E. B. duu-
K H H, H BOCHHTaHHbIX Ha TpajuumuAax kpyxxka B. M. Ap-
soabaa A A KHpHJIJ]OBdH Ap.

C Tex nop dopMa paGoTsl Kpyxka, Haiiaennas [IKAAPCKuM,
ctana 6espasaeNbHO  rOCNOACTBYMoOMmeH. Emxeroguo o6nhaB-
JISIIOTCA  HECKOJBKO PasiHyHblX ceknuil. HekoToprie u3 HHX
Ha3LIBAIOTCH CEKLMAMH «06Ilero THNa»; KpoMe Toro, patoTarT
H CNENHAaNH3HPOBAHHLIE CEKIMH: anareCphl, reOMETpHH, TEOPHH
YHCEJ, MeXaHHKH H JaKe CEKIHH C elle Joaee Y3Koi TEMATHKOH
(HanpuMep, TEOPHH MHOMKECTB, KOHEYHOIO CYMMHpOBaHHS, pe-
[UEHHS YpaBHEHHH BLICHIHX CTEneHeH W T. A.). 34 NoCAeqHue
TOfAbLl NPHOOPEAH NONYJASPHOCThL CEKUHH TEOPHH BEPOATHOCTEH,
BEIMHCJUTENBHBIX METOROB, IPOrDaMMHPOBAHHS, <KOHEYHONS Ma-
TeMaTHKE ¥ Ap. Kpome Toro, ceKuuy pasjpensioTes M HO KJac
cam. Cekump ofiuero Tina (Hepeaxo, no utunuarese [Ixanp-
CKOro, HashIBAEMLIE TAKIKE CEKLIHAMH «MATEMATHUCCKUX ITIONOB»)
00434TeNEHO OOBABISIOTCH GTASJILHO 1A YHAUEXCA KAMKLOTo
Knacca HauuHas ¢ VII (MuorAa GuiBaoT cekuuu o0nIero Tma
ANA yqalpExcs ABYX CMeXKHHX KJaccoB, Hanpumep VI u IX),
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“Ioxtopa duaHko-MatemarnyecknX Hayk B. M. Aproma u A, A. Kupuaios
nonyunnd nepseie npemun Ha XIX MocKosckol MaTeMaTHYeckol O.um-
n#aje, a BNOCASACTBHH CbliM AKTHBHEIMH JEATEJAMH KDYXKKA H OJNMMHa),

Crenyanu3npoBaHHEIE CEKNHH Yalle BCErO PAcCUHTAHW HA
YYaIIHXCSl CTAPLIMX KJACCOB, HO MHOTAA TAKHE OrpaHHYEHUS
H He ykaswBaiotcsl. Hanpumep, B 1940/41 yueGuom rony B
CEKIMH TEOPHH MHOXKECTB, PeTy/apHO paloTaBinell B TeueHue
Beero ropa, OblAIo BCEro TPH CAYUIATENN: JBOE YYAMMXCH Bhi-
nyckHoro, X kjacca M mectuxaaccuk IOmuk Ul pefige P,
pafoTaBLIMil B KpyXKKe Han(ojee YCHemHo, (HbHe H3BECTHBIH
coBerckuii Maremartnk FOqmii Awatombemmu Hlpeii e p,
4BTOD pAfla KHHr u cTarefi). DheiBajn rogel, Korga patotanu
Zo 15 pasiMyHBIX cekuMil, oxBaTHBAaBWHX 200—300 MmKOML-
HHKOB.

B oriHune OT BOCKPECHBIX JIEKUMH CEKUMH B CBOEH pafore
OPHEHTHDYIOTCA Ha GoJiee HJH MeHee [MOCTOSHHHIE COCTAB
YYaCTEHKOB, IT0 TI03BOJISIET CTPOHTD 3aHSTUS TAKHM 06PA3OM,
YTO K&KJA0E M3 HHX B KAKOA-TO MEpe HMCHOJAb3YeT Marepuan
NPEIMECTBYIOWMX 3auaTHH. Flpn a1OM 32 rog ypaercs coof-
[UTh y4allHMCA MHOMO Marepuaja. K KoHny roga umcno
YH4ACTHHKOB CEKLMM OOBIYHO 3HAYHTEABHO COKpamaercs (npH-
MEPHO BJIBOE), TaK KAK Y4CTh LIKOJILHHKOB HE BplepiKHBAET
ACBOJILHO HANPANKEHHOW paloThl B Kpy:ke. Brpouem, mnepex
‘CAMOH OUMNKAJIOR- BANMLIE WIKOMLHHKOB B CEKUHH KpyKxa
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3aMeTHO yBeymuHBaeTcd. Ilo-BuAuMOMY, GyAymiHe YHAaCTHHKH
OJHMIHAKLl PACCUHTHIBAIOT, IOCETHB ABA-TPH 3aHATHA KPYHK-
Ka (u1H npocaymaB OfHY-ABe JEKIHH), YJIYYIUHTH CBOH
LUAHCH! HA OJMMNHAJE. 2TO BIOJIHE NORSTHO, HO BPSIA JIK OTIpaB-
IaHo. PeryasfpHoe ydacTHe B KpPYXKKe H MOCTOSHHOS HOCelIeHHne
BOCKpECHHIX JIeKHAfA, OGe3ycJOBEO, NOBHILAKT MaTeMaTHye-
CKYI0 KyABLTYPY YYalErocs H B KOHEJHOM HTOre HOMOTawT
PEIIEHBIO 3aJa4 OJUMNMAJL; OXHAKO NPOCIYIIHBAHHE OJHO-
IBYX JEKUMHA HE MOMKET ABHTHLCH KAKOUOM K YCHEXY Ha OJHMM-
nuage. o

 Hasug Ockaposuy M xagpcxkuf moru6 B 1942 rogy B
NapTH3aHCKOM OTPAAE, CPANKABIIEMCS ¢ HeMelKO-hanHCTCKIMH
saxpaTYHKaMi B THIY Bpara. Ha ¢pontax Beaukoii Orege-
CTBEHHOH BOHHEI NOTHGJH H MHOTHE APYrHE PYKOBOXMTENH
INKOJALHOIQ MaTeMarHueckoro kpymka npw MIY: oaun us
cosdareneli kpyxka, M, Tnesepman, 3aMeuaresnbumi
MmaremaTHK Muxani Be6yToB, wMonoine cnocobubie ma-
tematike Anvdppes Tepumxos, Baaguvuap B o awim-
ckuit, Bukrop Il kemc-Jlenu uppyrue. Ho Tpaguiuu
KPYXKKa, BHpaCoTaHHMWE €€ B NPEIBOCHHHIE TONM, MKUBHI
Jo cux nop. Cpesn 5THX TpajHUHil ecTh ROBOJLHO CMEMIHLIE
W HauBHHE: HANpHMep, YYacTHHKH KPYKKa BCErja HA3HBAOT
PYKOBOAHTENA TOJBKO IO HMEHH (e ec/H ero 30ByT Kuxal),
4 pYKOBOAUTEIb HA3EIBACT YuacTHHKOB no damumuu.” Tpanu-
IHOHHOA #BJsieTcA H «CMEJOCThr PYKOBoAHTeNefi B Buifope
TEMaTHKH PacCKa3a HA CEKIIMH; HEPeNKo PYKOBOAHTENL CeK-
LB Pa3bBACHA IIKOJbHMKAM TOHKHE BOTPOCH COBpEMEeHHOMH.
MaTeMaTHKM, CBA3AHHEIC C TEMOH €ro MUMAOMHONX padoTHl MAH
nucceprausun! B csoe spema Honuk Mlknapekuit yausun zpy-
THX DPYKOBOJHTeneil, H3narad IOKOJBHHKAM ¢ HOJHEIMH JIO-
Ka3aTeNbcTBaMH 3HaMEHHTYI0 TeopeMy Alesisi 0 Hepaspern-
MOCTH ypaBHeHHA 5-f crenenu B pagmkanax. Brnpouem, cefivac
STHM Y:Ke HUKOrO He YAHBHIIb: €CJIH NpPenojaBaTesb YHHBEp-
CHTETa OKA&3HIBAETCA MOCTABJIEHHLIM B TYNMHK BONPOCAMH mep-
BOKYPCHHKA, OTHOCAIHMHCA K roMoJioradeckoii anrefpe, 1o
OH Cpas’y AOT3juBaeTcs, M3 uwefl CEKUMH KpyXKa [MpHILeS
B VHEBEPCHTET 3TOT CTYAeHT. OJXHOMY H3 ABTOPOB HACTOSIIETO
00630pa TPHBENOCH KAK-TO ONHOBPEMEHHO BECTH CEeMHHApD AAf
erypentos 1 kypea MIY no Teopuy BeIOYKAEIX $uryp M cex-
DHIO WIKOJLHOPO KPYIKKAa, NOCBAIIEHHYIO TeM MKe BOMpOCaM.
Kax Kypres OTMETHM, YTO HEKOTOPHIE €TOHKOCTH», "ONYCKaB-
Hecd B CTYACHYECKOM CeMHHape, BO BCeX NOAPOOHOCTAX
pasbupanHck HA 3aHATHAX €O LIKOJBHEKAMH.
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Pa6ora- kpyxKka oOHUHO HAYHHAETCA B OKTAGpe OfHOH-
IBYMfA JIEKUHAMH BHAHLIX NpodeccOpOB-MaTeMaTHKOB, INOCHe
KOTOPHIX B OJHOH H3 CaMBIX GOJIBUIMX AYAMTODHE YHHBEPCH-
TeTCKoro sfanug Ha MoxoBoli ysmue (upiHe npocnekT Mapkca)
HPOH3BOMHTCS SEMHCH B ceKUuM. KawmIni# pyKOBORHTENb CEK-
IEH B TedeHne 5—10 MHEHYT KpaTKo paccKasbiBaeT O TOM, QYeMm
ceKuHA OyreT sanumarees. ITo TpaguiuHK, INKOJBHAKAM MOHHO
ofemlaTh BCe YTO YTOAHO, KpOME, OAHAKO, lapaHTHpPOBAHHSA
noGeas Ha onumnuane. Hepenko pyxoBoguTtens Gyaymel cex-
UMK HAYKHAJ CBOE BHICTYIEHHe c/ioBaMu: «Ha Haumeft cexuuu
MH OyJeM 3aHEMareCAd BCEM TEM, O UeM YK€ pacCKasnBaaH
paHee BLICTYMABIIHE DYKOBOJHTENH, M, KPOME TOTO, MEL..».
Bnpouem, Tpapuuuedt sBnsercs W BumoJHeHde sTHX ofema-
HH#A, UncHo y4acTHHKOB ceKuuHd (B 3aBHCHMOCTH OT KJacca,
XapaxkTepa CeKUMH H arHTallHOHHOrO MacTepcTBa PYKOBOAM-
TeNsT) KOJeGIeTCH BeChMa 3HAUHTENAHO — OT 2—3 Y4acTHH-
KOB Jio cTa # Goxee, Ecan Ha nepeoe 3aHATHE CEKNHH NpHXO-
JUT CHMITKOM MEOrO JKeJanmux, TO0 {10 TpPaiuiHH NepBue
[Ba-TPH 3aHATHSA HAMEDPEHHO JeNalTceAd TPYAHLRIMH (HO He
CKYYHEIMH!}, 4TOGHI «pasrpysHTH CEKLHIO (33 cyeT mepexoAa
qacTH YYACTHHKOB B ApYrue CeKiHu) 4 crenars ee Gonee pado-
tocnocobuofi. HauGonee yaauneM TpeAcTasisgerca HaM Co-
craB ceksuun oT 15 o 30 yuactHukoB (npw Haawumu 1—3
MJIaALIEX PYKOBOAHTENEH).

Mu ye rosopuau ¢ TOM, YTO MHOrO wuHTEpecHeRmuX
MaTepHaJoB KpyxKoBoH pafoTel (yBhl!) Ge3sBo3pparHo moTe-
pano. OxHako MHOTOE H COXpanunoch. OTMETHM, B YaCTHOCTH,
9T H3 JecATH KHHT cepuu «BHOIHOTEKA MAaTeMATHYECKOro
Kpy#Ka» BOCEMb BO3HHKJN B pe3yabTrare obpaoTKH MaTte-
pHAI0B paboTH CEeKLMH LUIKOJBHOTO MAaTEeMaTHYeCKOro KpyxKa
npu MY, TlepBrie Tpu KHHFH 3TOH cepun «k36paHnEe 3azaun
H TeopeMsl 3NeMeHTapHo! MaTemaT#ku» [41] conepxar B ocHOB-
HOM HEKOTOphie 32/1a4l, B TeYEHHE PAAA JIeT NpeAJaraBlIdecs
Ha CEKUMAX KPYXKKA H HA NEPBHIX YeTHPHAANATH OJHMMHAjax.
B uncne aBsTopoB 3THX - TpeX KHHT' DNePBHIM  yKasaH
O O Dlgkxapcruf, ¢opMalsHO HE YUaCTROBABIIHM
B NOArOTOBKE H3AaHUA, HO Beelt cBoell AeATEALHOCTRIO CO-
AefCTEOBABIIYA TNOSBJEHHIO 9THX KHHT. OTMeTdAM TaKXKe npe-
BocxogHywo Kuury E. B. JImmekmua u B. A Ve
nenckoro [44], rosonmwo TouEO BOCHPOH3BOASILYIO
collepkaHHe H CTHIb padom OfHOK M3 cexou# «obuiero
THI@.
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Cexmuu «001Iero THNA» YaCTO AOBOJLHO CHALHO OTJIMYAJHCE
OfiHa OT JApYyrofi. B HEKOTOPHIX H3 HHX TOUTH BCEe BpeMs OTBO-
AMNOCH HA pelleHHe 33444, TAK YTO PAcCKa3 pPYKOBOXHTENA
KacascA IJIaBHLIM 00pa3soM COAGPMKAHMA 33744 H MOMYTHOTO
pasbACHEHHS HHTEPECHEIX MeTOHOB pemendd. B apyrux cex-
OHEX HA K&O¥IOM 3AHATHH H3/arafach OTAeNbHAs Tema, He
CBSI3aHHAR C NPEALIAYIIHME JIEKIHAME DYKOBOAUTENA. ITO —
CeKUHH CcOOCTBEHHO «3ITIONHOIO» THNA, OOHYHO BAOXHOBJIAB-
muecss  H3BecTHOH  kHuwkoh I, Pajemaxepa u
O. Tennuua [47]. Xopoweli wuumocTpaumedi saus-
THR TAKHX .CeKUHH MOTYT CJYXKHTb JBE SIPKHE 3aMeTKH
B. U Apuoanpsa ((49), Bun 2, crp. 241—245; Buin. 3,
cTp. 241—250), nogpobHo onHChBawIUHE ABA 3aHATHSA OAHORK
H3 CeKuUui Kpy)KKa Ha TeMbt «Baprauusa kpusoil» u « apMOHH-
qecKHe (YHKIMHY.

- Haxkonen, JOBOILHO OGHIYHEIME SIBMSJIHCE W T2KHE CEKLHH
0106]]13!‘0' THOa», B KOTODHIX OTALJABHBIE TEMBI 3aHHMAJH He-
CKOJBKO 3aHATHH, TAK YTO BCA paboTa CeKIMH pacnajanach
Ha paj 1HKA0B. MMeHHO Takoil ¢THAL padoThl OTpamen B VKa-
sanuol e kuure E. B, I rmuxuua g B, A Yenen-
ckKoro CekuuMH TAKOro poja SBIASAAHCH TEPEXOJHBIMH K
«TEMATHYSCKHM» CEKIHAM, BCE 3aHATHA KOTOpI:IX 6LlIM  Ha-
npasieHp HA H3yYyeHne CPABHUTENLHO Y3KOrO Kpyra BONpO-
COB HAW HAefi.

[pusesieM B RauecTBe NPHMEDA BIATHE H3 PAIMBIX /AT DAGOTH KPYH-
Ka TpHMepH [porpaMM OTJeJbHHX LHXJO0B, a TaKKe NporpaMMy OZHOR H3
CeLHAH3HPOBAHHEIX CEKIIHE

IIurkn TeoMeTpHYCCKHE BEPOATHOCTH

3agaua 0 BeTpewe: [B0f  YCAOBHJIHCH BCTPETHTBCA B ONPEARACHHOM
MeCTe, MpHYuUeM KaM(uill DPUXOOUT B yKa3anHoe Mecto Mexay 10 u 11 ya
CaMH ¥ XKJeT PoBHO 1B MHHYT;, KaKkoBa BePOATHOCTE KX BcTpeuw? (QCHOB.
Hag reoMeTpMuecKad HJeA: BepoATHocTH oOnupejesfeTcd IVIDIAABI0 HJA
ofikeMoM (HIYPHl, 00pasoBanHOfd B npocTpamerbe coOHTHE Toukamu, cooT-
BETCTRYIOMUMH GJaTONPHATHLIM COBRITHAM.

3ajaus O cOCTapheHuH TREYroJLHUKA H3 TpeX oTpeskos. (BremoaMowm-
Hblg BHAOHSMEHEHHH cJefylouleil oCHOBHOM 3a7aUH: majka HayTaj pacnyiexa
RA TPH YaCTH, KAKOBA BEPOATHOCTb, UTO M3 3THX 9ACTell COCTABHTCH Tpe-
YTOJIGHHK?) .

3apaua Bropdona 0 GpocaHuH HMNVIBL H SKCACDHMEHTALHOE oapee/ieHHe
ugena = Bpocanne 3aMkHyToll BuTYkJAoH KpuBoil Wa 6ymary, pasrpaduien-
HYIO 1apanieNbHLIME JHHHAMH; BEPOATHOCTb MEpPeceueHus KPHBOH ¢ AHHRel
Teopema Baplbe 0 gJnHe KpHBRIX NOCTOAHEOH WHPHWEl (B KauecTee cJaed-
CTBUSA). ‘

«[Tnomanes (Mepa) MHOMKECTBA NPAMLX, NEPECeKAOUIRX AaKHYIO Ayry
Tecpema Kpodrona ¥ OCHOBHWE HJAEH HHTErDANbHON TeOMETPHM. '
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Huka FeoMeTpHyecKe 3aaatn
Ha MBKCHMYM H MUHEMY M

MeTton cnpaMieHHs B MPHMEHEHHH K DOLIEHHIO 23134 O BIHCAHHEX
MHOTOYTOJIbEHKEX MHHEMaJbHOro nepumerpa. (Twnuunas 3ajava; Halitd
TOYKY, CYMMa PpaccTOSHME KoTOpoHl OT BepHIHH TpPeyroJbHHKA MHHH-
ManbHAa.)

Haonepamerpuyeckan safaua Iad  n-yroJeEHKoB (4 =3, 4 u ofwni
cnyvai). BnucawHWe B OKPYHHOCTE MHOrOYroWbHHKE HaHboJbWero nepu: ™
METPa; ONMHCAHHEE MHOCOYTOABHUKH HAaHMEHBIIETO HEPHMEeTpa.

HsonepuMeTprueckas 2afava AJ8 NPoHZBOALEHX JuuHHA. Uerhipexurap-
HupHEll Merop Hlreitwepa m ero kpurhka. [lpoGnema cymiecTBoBaHRS perve-
HHA 3aLAYF HAa MHHEMYM naH MakcuMyM. Teopema Baswke o cymecTBoBaHHH
CXOASWEHCA NOANOCHEROBATEARHOCTH  BRIVKARX ¢uryp. OGocnoBanne me-
Toza llrteftnepa. [pyrue tpHmeph! NPHMEHEHHS TeopeMb Basitke.

BapHalHOHHLE METOJL HAXOMJIEHWS MAKCHMAJbHHX H MHHHMAJLHEIX
¢$uryp. (Tunrunasa sapaza: vepes TOYKY BHYTPH YrJjia [POBECTH MPAMYIO,-
OTCEKaIoIYlo TPeYroAbHHK HaHMeHbillell MJOIAZY; peLIedHe ST0f aafaul
METOAOM «reoMeTpuueckoro AndepeHnpoBaHuA».)

CerklHg anrebpm
(ona HMeJa NOL3ar0A080K «PaclHpeHie QOHATHA O UHCAS). /

HaTypasibHble uMClia — OCHOBHOH «CTPOHTENIBHBIA MaTepha/s JJiT Jajdb-
wednux noctpoennfi Hurara w3 JI Kpouexepa «Harypassuoe uucaa
CO3/an Tocnoae Gor, BCe OCTANLHOE — AEJ0 PYK UE/OBEUSCKHX». CMEICH
9TOR HHTATHL

Bonpoc o paspewsHMocTH ypasHeHH#l X -}- g = b; Buivutanne. Pacmmpe-
HHE MHOMCCTBA YuCeJl, Jefalollee BBIYHTAHHE BCEraa BHNOAHHMEIM, llemue
YHCJIA — MaTePHad AAf ROCTATOYHO COAEPHKATENBHEIX BOCTPOEHHI; Teopusa
ypced. [IpaMepsl TeOPeTHKO-uMCJIOBEIX 3ajay. .

Bonpoc o paspewmnMoctH ypasHernR ax 4 b = (; paunoHaNLHEe YHCA,
Usicao Kak pesysbTaT HM3Mepeldd; YHCAoBAs ocb. Bo3MOKHOCTL orpaHi-
YRTECA  PAIMOHATLHBIMH YHCAAMH B S3JaYaX H3MEPEeHUS eoMeTPHYeCKHX
H (H3HUECKHX BeJHUHH. ‘

Bonpoc o pemexnu KBaapaTHHIX ypaBHenwd. HepaspemnMocTs ypasue-
HHA ¥?— 2 == 0. PaspeluMoCTh JHHEHHLIX YPABHEHHH — €YLIECTROBAHHE
TOUEK M[ePeceyeHHA OCH X C TNPAMBIME ax + & =y ( C PalHOHAABLHEIMH
Ko3(buuHeHTaMu), OTCYTCTBHe (IIPH HMEIOLIEMCH 3amace uHCeJs) TOUKH mepe-
ceueHHst ocH x ¢ napaGonoft y = x?— 2. Keagpatune pagukans. Paape-
IIHMOCTE BCeX KBANPATHBIX YDP2RHCHHA ¢ BEIMECTBEHHHIMK KODHAMH (Cywe-’
CTHOBAHHE TOUEK NEPECEYEHHs OCH X C. mapaGogamu y = ex? -+ bx - ¢, rje
8, b, ¢—uHCTd M3 WMEIOINEroca Y Hac 3anaca).

TNocTpoeune TouKH x~_—]/ ' (ZaroHanh eguH¥uHOre KBaapara). Ot

Pe3KH, KOTOPHE MOXKHO NOCTPOHTH LHDKYJAEM B auuefikofi, /lokasarenscTso
HEpa3pelluMOCTH 3ajlaud yaBoeHud Kyba — napabona y == x® — 2 «npocka-
KHBAET MEXAY HIBECTHHMH TOUKAMH OCH X» Jlaisuellilee paciipeHHe
3anaca YHCEJ; BelleCTBeHHLIE PAXMKANE MPOH3ROJNLHOTO TIOPAAKA.

Bonpoc o pewenun kyGudecknx ypaeHenufl. JlOKasaTelsCTBO TOTO,
yTe KyGuuyeckas napabonz y = x% — 4 x — 2 «OpOCKAKHBACT MEMAY TOU-
KaMH OCH X» (HGNDHBOAMMEIN Cjyuall pelleHHs KyGHYecKkoro ypaBHEHM:).
Heo6xoanMocTe RONONHeHHN sanaca uHeed.

CrHoBa BOMPOC O PelleHHH KBAApaTHLIX ypabHemsifi. KoMniexcHee uue-
na. [eOMETPHUECKHE HHTepRpeTalllid KOMIVIEKCHBIX UHCEA — KOMIMIEKCHHZ2
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ukcsia Ka¥ TOUKH NNOCKOCTH; KOMNAGKCHHE QHC/A KAK ONepaTopt ROBOPOT-
Horo pacTAxends, Dopmynz Myaspa H 3afiayl Ha KOMILIGKCHHE YHCJTA.
CHoBa BORpOC 0 pellleHHd KyGHYeCKHX ypasHeHudr; ¢opmyaa Kaprauo.
Eme ofHo paciHpesne MHOXKecTBa (BellleCTBEHHBIX]) yHCea — KOMOHHAIUH
KOMILIEKCHRIX PajiHKanoB. Bonpoc o pewerHi ypapsenuii 4-fi crenenu.

- ¥pauenue O5-fi cremens. [JokasaTedneTso Toro, uro  mapaSona
y==xb—4x—2 «IPOCKANLINBACT MeX XY HIBECTHHMH TOUKAMH OCH X»,
HeofxozumMocTe HOBOTO pacUIHpeHHS MHOMKECTB3 uHceld. DBeeposaMoikHEe
KOPHH BCEBOIMOMKHEIX aJire0paHuecKHX ypaBHeuwuil

Hpyro#t nofixon x suHcHAM» — GECKOHEYHNE JecATHuHbie ApoGH. Ho-
BO¢  PACIVHPEHHE MHOMKECTBA GHCEN — JOKASATENLCTBG TOTQ, YTO YHCID

0, 1100010000000000000000010000 , . , (= E!uo—n! ) wWe smasercs
Ne=

KODHeM HHKAKOro a/mebpauyeckoro ypapHeHHs. :

. Huoe pacmupeHse NOHATHA WHCJA — KBATEPHHONH KaR- ONepaTopst
TIOROPOTHOND PACTAKEHHA B NJOCKOCTH H B mpocTpaHcTse. [eoMerpuueckan
TeopHA KBATEPHHOHOB. KBAaTepHWOHH H BEKTOPH; OMepalMH BEKTOPHON af-
reGpH B nmpocTpaHeTee, safnaun. Teopema Ppobenuyca.

Eue ofHO pacwupeHne NOHATHA O UHC/E — KOMIJICKCHBIE 4YHCNA HA
naockocTd. Hyadvume udcna n apofinme umena. [eomerpuueckas wrTep-
npeTauus AYaMbHHX uECEN (KAK HANpasieHHEIX' NPSMHEX ItocKocTH). Teo-
MeTpHYeCKHe OpUJACHeHHA AYalbHEX uwncen. [Todathe o Teopeme Fypouua“
H ee 0GoBMEHHAR.

[PasymeeTca, m B cayuse s7off, cyryGo «Te0peTHueCKofl» HampaB/ed-
HoCcTH pAGOTH KPYMKA JOBOMBHO MHOMO MAaTepHala OCTaBAANOChH R/ Ca-
MOCTOSTE/IbHBIX YNPaxKHEHHH YYaCTHHKOB CEKIHH.]

B 3akniouenHe Cnefyer ocTAHOBHTRCH HA BOMpOCE O BJUA-
HHM KPYKKOB H ONMMIAAX Apyr Ha apyra. OCHOBHEIM 31€Ch
asagerca cAefyolHi BONpOC, KOTOPHIA 4acTo 3aHalT yuH-
TeJst M UIKOJRHHKH: HMEeT JIH INKOJLHHK, He 3aHHMaBUIH#cH
‘B KPYXKe, CKONLKO-HMOYAL —cephesHble IIAHCH OKAasaTbCd
nofeAuTeneM oaUMnUaIn? Ha 10T BOnpoc MOXKeT ORITE TOJILKO
OIHH OTBeT: Aa, GesycsioBHO HMeeT. Cpeau nobefnTeaesi oJHM-
NHa% BCErJila BCTPeYAstoCh HEMAno WIKOJLHHKOB, paHee He
ABJABUIMXCA «KPYXKOBNAMH», MHOTHE H3 yYacTHHKOB M 10~
Genureneli OMMMIKARE HA CJAETYIOWMMEA CON NPHXOAET B KpPY-
MOK, a 3aTeM YY&CTBYIOT B OJIHMIHAJAX Yie KaK «KPYKKOB-
nuy. Pasymeercs, cucremaruyeckas paGoTa B KpywKe, DpH-
ofpeTeHHble B HeM MaTeMaTH4eckas Ky/JbTypa H HaBBIKH pe-
IIeHHA 33144 OKashBAIOTCH OUEHb IGJIE3HEIMH [13 Y4acTHd
B OJHMMIIHAJE, '

Koneuno, pyKoBOARTENH CEKUHA OueHb «GOACIOT» 32 CBOMX
YUEHWKOB H TOPAATCA HMX ycnexamMu Ha oaumnuajge. CeKuuu
Aaxe COpeBHYIOTCH MexAy cofoil, cpaBHMBAS YCIEXH CBOHX
yuacTHu®OB. Hajponro 3amoMHHAIOTCH . «peKOPAbLy CeXUMH,
nogobusie JocTHxeHHI0 cekund I knsapckoro mHa IV
OJMMIHAAE MJAH JOCTHXeHHmI0 cekuuH E. B. JmukxuHa,
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YIACTHHKH KOPOpofl monyunyu Ha 1X oauMnnaze TpH nepsnie
npemMun. (Bce 1Tpu npusepa, ¢. U. Kapneneruy,
B. A Yecnencku#, A, A, IOmkeBuy — HHHE H3-
BECTHHE COBETCKHe MATEMATHKH.) '

MoCKOBCKHE MaTeMATHYECKHE OJHMOKAND

Ecna KpymoK HpHBJEKaeT K CHCTEMATHYeCKofd pabore
200—300 MOCKOBCKHX LIKOJBHHKOB, TO UYHCNO YYACTHHKOB
OJHMIEAAB 3HAYHTENBHO Oojbuie. DBHiBanH roap, Koraa Ha
1-i Typ onuMnuagu npuxoiunc Ko 2000 yuactHrkos (a B Te-
Kyuem, 1964 rogy uHcio -yyacTHHKOB npessouwio 40001).
Bremuss ¢opma npoBejeRHsA OMHMNHANL TOYTH HE HIMEHH«
Jack co Bpemeny !-f osuMnrags, mpoucxoxuswes 8 1935 roay.
OnuMmHaza NPOBONHTCA B JBA TyPa, MO BOCKPECEHEAM B KOHIe
MapTa — Hayaje anpens. i-i Typ sBAserca OTGOPOUYHRIM.
Ha nem kamaoMy H3 yUacTHHKOB npepnaraitca 4—6 cpaBHH-
TeNIBHO HECJIOJKHBIX 33Ja4, MPAYEM YYACTHHKH YBeIOMJMIOTCA
O TOM, YTO PEINEHHEe I B Y X H3 3THX 33144 BROJHE JOCTATOYHO
Ans npoxoxjeHnas Bo 2-if Typ. UYepes weaemo nocae l-ro
TYpa OJHMIHAJH TPOH3BOJHTCH paadop - NpelJIOKeHHRX 3a-
Jay C yKasamMeM pasMUYHBIX pemeHuil H THNHYHEIX OWHOOK H
00bAB/IAIOTCA Pe3yabTaTh Typa. Ente uyepes Hegeso npoHCXo-
aat 2-f TYp, Ha KOTOPHIE NPHIAUIAIOTCH BCE YCMEIHO TPOLes-
iHe nepBE# Typ (06biuHo 30—50% yuacTHHKOB MepBOTO Typa).
Bripoaem, ocolble «cTPOroCTH» Jomycka Ko 2-My TYpPy He co-
OmONAOTCA: B OTAENbHHIX CAY4asX IUKOJBHHKM, «IPOBAJHB-
HIHecs» Ha I-M Type, JONYCKalOTCA, MO MX KeJIaHHIO, K yda-
CTHIO BO 2-M Type. 3ajaun 2-T0 Typa yKe 3HAYHTEJLHO CIOXK-
Hee sajgau l-ro Typa. Jlas pewennsa 3agay kak 1-ro, TaK H
2-ro Typa ydamumcs orsogutcs 4—5 uacos. Haxoren, uepes
Heflemo mocje 2-r¢ Typa OpPOBOANTCH SaKJIGUATEJNLHOE 38-
cefanne, ofcTapnsgeMoe ¢ 0COB0H TopKecTBehHoCTH0. JEinA
pasGopa 3ajau Ha HeM NpPHBJEKATCA KPYNHEHAHe MOCKOB-
cKHe MareMatHKH. [IOYTH TPaIHUMOHHEIM SABJSETCH ydacTHe
B pasbope sagay akagemnka A, H., Koamoroposa.
TTocne pasGopa 3ajay Bce YUaCTHHKH NPHIVIAMIAIOTCA B GOMBLIOR
saj, rie mpexcefaTesbh OpPrKOMHTeTa INpHBETCTBYeT noGemu-
Tenel, 3aTeM BHICTYNAIOT YYEHLIC M 1PefCcTABUTENH O0UECTBEH-
soctn MIY. Hakoen, noa rpoMkue annjofHCMEHTH MoGe-
JUTEJIH OJHH 3a APYTHM BRXOJAT K CTOJY Npe3HIHyMa H II0-
JYUaloT TpamMoTel M npemud. Kak H Ha mepsofl oJuMnaage,
NPEeMHH NPEJCTABNAIT coboi MaTeMaTHUecKHe OHOIMOTEuKH,
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OHHAM H3 OPraHM3ATOPOR IIKOMLHOrD MATeMATHUECKOrO kpysxka npH MIY
spssiercy uned-koppecnounent AH CCCP, mpodeceop M. M. leswdang,
Ha stom cHumke of npusercrsyer moGepureneii XVII onumnuazu.

HHOrJa HACTONBKO GO/bLIKE, YTO YBEHUAHHOMY NpeMuedl no-
Geputesiio OhHIBACT HeMErKo MOXKATh MPOTSHYTYIO €My PYKY
npeacefatenst. MHOMHe KHHCH HMEIOT JapCTBEHHBE HAITHCH
asTopos, [To Tpazuouy cHayana BpydanTCqd [PeMHH YJalIHMCA
MAAKUIHX KJaccoB, & IoToM — GoJiee CTAPLIAM IOKOJLHHKAM.

OcHOBHOe H3MeHeHHe B ¢opMe MPOBEACHHSA OJMMAHALH
3aKJIIONAeTCH B TOM, 4TO Haumnas ¢ VI oamMnuagw (1940 r.)
YUALUHECH Pasiensiuchk Ha JBAa NOTOKA: OT/I@JIbHC CODPEBHO-
pajuce yuamueca VII—VIII kaaccoB m oTzensHo — crap-
meknaccHukd. Hauunan ¢ XV omamonags (1952 r.) copesno-
BaHHe OpPOBOJMTCA MO KAXKIAOMY Kiaccy B oTjenwHoctd, [lo
CYINECTBY ke MpPeIJaraeMblX 331au OJHMMHAAE HEMEHHJHCh
3a npoulefuine JECATHNETHH BechMa SHAYHTEILHO — 3afavuH
2-ro typa 1 onumnuansl GeccriopHo Jerye 3ajay jawe l-ro
Typa nocnegHHx onumnuaz. Cpexu 3ajad OMHMNHAAL HEOAHO-
KPATHO BCTPEYAJHCH M OYEHb TPYZHBIE, TEM HE MEHEE MOUTH
BCerja KaxAas 3ajaua nosaydaja XorTa O OAHO pElIcHHE,
MocKOBCKHe MaTeMATHKH YTBEPXKAAIOT B IUYTKY, 4TO eIUHCT-
BEHHAA HAJEXAA MNOAYYHTH JOKA3aTeJbCTBO 3HAMEHHTOH Be-
JAHKOR TeopeMn PepMa, HAJ KOTOPOH MAreMaTHKH ObIOTCA
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YoeHuawHOMY mpemieli nobeAMTesio HOAWAC HENELKO NOXKAThL PYKY
npefcefarend oprkomuteral [lepsyio npemmo mnoaywaer Cepema
© Teapdang (1958 rox).

HECKOJBKO CTOJIETHHl, — DPEVIOKHTL 3Ty mnpobieMy B Ka-
YeCTBE OXHOM M3 331ay HIKONBHOH MAaTEMATHUECKOA ONHMIHALH.

3a nocnefiHue roAbl Yaile BCEro NpHCYKAAoTeA 4—6 nep-
BelX Tpemuii (M0 pasHHM Kaaccam), BABOe GOJbIIEE UHCAO
BTOPHIX NpeMHA H BTpoe GoJbllee UHCAO TPETHHX MpeMuil.
Kpome TOro, BHIAA€TCA HECKOMBKO [ECATKOB HOXBA/bHBIX
0T3b1BOB, HHC/IO npemuli HUKOTAA 3apaHee He mpegonpenenser-
Csl H OT OZHOH OJHMNHUANEI O APYToif MOMET KOMeGAThCA.
BuBai ciydyad, KOrga CTApUICK/TACCHHKH HE TOJYYa K HHU
OJHOH MEPBOH NPEMHM, MHOTAA YHCJAO MEPBHX NpeMHi Guio
Gosbille YHCA BTOPHIX NpeMHit K T. 1. ‘

Hepenxo OwiBaer, YTo yBepeHHLIE B CBOHX CHAAX LIKOJb-
HHKH H3DBABJAIOT KenawHe y4acTBOBATH B OJIMMOHAJE HE MO
CBOEMY KJaccy, & no crapueMy. Takum KeJaHuaM no Tpam-
UMH He APENATCTBYIOT. TaK, BMeCTe ¢ CEMHKJ/ACCHMKAMH He-
OJHOKPATHO YY4CTBOBAJIH B COPEBHOBAHUH M YUEHHKH [HECTOro
Knacca. B 19589 rogy yuenuk VI xmacca uma Kax xaH no-
JAYYHJI HE OIEMIIHAZE 2-10 NPeMHI0 MO BOCHMBIM KJaccaM, B
TOM ke TOAY eARHHCTBEHHAst -1 npeMusi N0 AECATHIM Kjaaccam
6bi1a mpucyxaena ReBaTHKAaccHHKY Cawe MyTHAHE Y,
npuexapllleMy /s YUACTHA B oquMmnHage u3 Kueea.

OcranoBHMCS €lle HA PAZE BOMPOCOB, CBS3AHHKMX € PaboToli
OPrKOMHTeTa OMMMNHAAL. OrpoMHad pafoTa N0 NOZPOTOBKC
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B TPOBEJCHHIO OJIAMIAAIE 1ENHKOM NPOBOSHTCH ¢3a 3aKPHITH-
MH JBEpPHMHA» M CKPETA OT B3OPOB HEIOCBSIEHHHX. Yuallkecs
M yuuTeas Aaxe HE NOJ03PeBalOT, CKOJIBLKG CHJ BKJAIbBAIOT
CTYBEHTH-3HTY3HacTHl B 3T0 Gospiroe aeso. [lpeicenartenem
OPrKOMHATETA - TPAZHOHOKHO HABJAETCA OJMH H3 mnpodeccopoB
yHHBEpCHTeTa (CM. NPHBEIEHHYIO Tab/AHIY); YJeHAMH Opr-
KOMHTETZ — B OCHOBHOM, PYKOBOIHTEJNH CeKUMH KpymKKa, CTY-
JEHTLI B  acIHPAHTHL

Pa6oTa OpPrKOMHTETA HAUHHAETCA COCTAaBJeHHMeM cBOPHHKA
NOATOTOBHTENbELX 38Ja4. [lepsuii Taxkofi cOOPHMK ORI Bhi-
nymen yxe B 1935 rogy. B sTHX cOOPHHKAX 3a rogmi npose-
IEHHA ONMUMOHAaZ ObAO ONyG/AMKOBAHO HECKOJBKO COTEH
3a7a4, SHAUYHTENBHAA YacTh KOTOPHX B HACTOAIMEH KHHUre
_BIIEPBEIE TIPEANATAeTCS BHHMAKHIO IIMPOKOrO KPYyra YsHTaTe N e,
Jleno B ToM, uTo COODHHKH J@Xe B MOCAEHHE r'OMBI K3jaBa-
JIMCH THPAKOM Beero 2—4 THICAYH SK3EMIIAPOB, MPHUUEM OHM
He MOCTYNAJH B KHHMHHE MATA3KREL, 4 HOBOJLHO CAyualHBM
o0pasoM pACTIpOCTPAHAJIHCH Ha KOHCYJbTALMAX MEXKAY YdH-
TeasAMH M yyammmucs. Kpome Toro, no Tpajuiii B KaxAoMm
crenywomieM c6opHuKe GONBLIIMKCTBO 3anay O06HOBAsAOCE. Bo-
Jiee MHJIW MeHee NOJHble KOMIVIEKTHl NOATOTOBUTENHHHX c6Op-
HHKOB 33734 33 BCe OBl COXPAHHJMCH JHIb ¥ HECKONLKHX
SHTY3HACTOB LIKOJILHOTO MATEMATHYECKOrO KPY:KKA H MOCKOB-
CKHX MaTeMaTHYecKHX OJHMIHAL. _

HecmoTpst Ha To uTO Ha BeeX CEKNHSX KPYXKKa Npeljara-
J0Ch MHOTO pasHoOOpa3HEIX 33734, cocTaBienue cOOPHHKa
NOATOTOBHTE/ILHEIX 34734 Beerga OO Je0M BEChMa CAOK-
HuM. TIoMHMO TpajuLHOHHOrO TpeGOBaHHA HOBM3HE, Ha 3a-
Zayu, meuaraiomuecd B NOATOTOBHTENLHOM COOpHHKE, HAKJa-
IHBAJIOCH €llle OfHO CYIIECTBEHHO® YCJOBHE: 5TH 34JauH He
AOMKHLEL OHIM TOXOIMTh Ha (He H3BEeCTHHe 3apanee!) 3aja-
uyn Gyaymel onmmnuajsl. Hpaue roeops, Y/€HH OPrKOMHTETa
JOMKHK ORH  moAoGpaTh HECKOJNLKO NECHTKOB 3ajad JJs
NOATOTOBHTRILHOrO COOPHUKA M, KpOMe Toro, okovo 40 3asau
JAS  ONHMIOHAAR., NPHYEM Bce 3TH 3aZauH JONEHE OblH
EMeThb pasiuynnil xapakTtep. $cHo, uTo BeA 3TAa GoJbuas
pabota Onyia OB He IOJ| CHJIY HECKONbKHM UJIEHAM OprKOMH-
tera (o0pynHo 10—12 uenoper), ecan G He NMOMOLLL MHOT'HX
JEcATKOB CTYJEHTOB, 4CTHPAHTOB H NpenojaBnartejell YHHBep-
cuTeTa, Beerja ¢ GOoMbmoH TOTOBHOCTHIO OTKJIHKABHIMXCH Ha
NPU3LE OPTKOMMTETA,

CocrabneHue NOATOTOBHTENRHOTO c6OPRHKA ABIAJOCH Nep-
BHM 3TanoM nogbopa 3ajay And OMMMOHAZs. YiKe B Npolecce
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m‘;ﬂ:gnm T'ox Tpencesatens oprkomutera

S 1935 | M. C. Anexcasapon
I 1936 [ H. A. Tnarones
u 1937 | A. I. Kypou
v 1938 | A. H. Koamoropos
v 1939 | J1 A. Jhocrepuuk
VI 1940 | JI. C. TMowTparus
VII 1941 | A. O. leasdoug
vl 1945* M. M. T'enndann
X 1946 C. A Tlanenepu
X | 1947 | H..T. [erposckuit
X1 1948 | B. B. Hemmuxnil
X1l 1949 1 A M. Mapxymesny
Xii 1950 | M. A. Kpetinec
XIv 1951 | B. H., denone
XV 1952 | 1. E Menpmon
XV 1953 | 1. K. Pawescknfi
XVII 1954 | I. E. lunos
XVII 1955 | C. B. BaxsaJjon
XiX 1956 | E. B. JslagaH
XX 1957 }' O. A. Onefinuk
.4 1958 { B. T'. Bonrascknfi
XX1 1959 | E. M. Jlangsc
XXHI 1960 | K. P. IIIaq)aIn:em
XX1v 1961 | B. A. Eppemonny
XXV 1962 | H. B. Edumos-
XXVI 1963 | A. H. Koamorcpos
XXVI 1964 | WM. P. ladapensn

*} B roga Benungoi

OteqecTReHHON BOHHM  MOCKOBCKHE MATEMATHKY
TPOBEMH HeCKOMLEG qanMnMaj B Amxabaje n Kasawmu.
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COCTABJEHHA COOPHHKA HEKOTOPHE 33Ja4H «3aCEKPEYHBANHCY,
npy 3TOM Bce GAM3KHE K HHM HO Hfee 3alauH (e3:KaJoCTHO
H3TOHAJIACH H3 TIOAroToBHTENbHOro cGopHHKa. Te e coobpa-
JKEHHS KOHCIUPAUMH 33CTABAAJH HONHOCTBIO OTCTPAHNTH OT
NPeXONHMIHANCKHX KOHCYJILTALMA He TOJNBKO BCEX Y/JeHOB Opr-
KOMHTETA, HO H CTYJAEHTOB, NPEIJIOKHBIINX 33]d4H, COXpaHse-
Mble JJI8 OJMHMOHAAL. PazyMeercs, 310 He GHLIO AKTOM HEJoBe-
PHA K CTYIOGHT&M: OI&CHOCTb, KOTOPYIO CTapaikch npejynpe-
AHTE, 3aKJ04anack He B TOM, 4YTO CTYAEHTH mpoboaTaeTcs
HJM CO3HATENLHO CoOOMAT 33Jd%H 3HAKOMBIM HIKOJBHHKAM,
4 B TOM, YTO OHH MOTJIH MAUIHHAJBHO COOOUIHTL 33J1a4H H HIIeH,
POACTBEHHBIC TEMAM 3aCEKPEYeHHWX 3a7au. YKamKeM TaKxke,
YTO YuMTEI MOCKOBCKHX LIKOJI, TECHO CBA3AHHME € yddacr-
HHKaMH OyAyulefl GAHMMHARL, HHKOrGA He NPUBJSKaIHCh K CO-
CTABJICHHIO 33Ja4 AJjs COOPHHKOB H JIA OJHMIHAAH.

[Ipr Beceil orpoMuodl NMOMOLIH OKPYXKAWMHX COCTAB/IEHHE
# or0op 3aflay CaMmoft JiMMOHAmel HpefcTaBdsieT cofol oaHy
H3 ¢aMblX TPYAHHX yactell paloTel OPrKOMHTeTA. IJTOMY IO-
CBALIACTCA LENBIH PAA 34CeNaHHl, 3aTATHBAIILKXCA HEPEeLKo
HA MHOrO YacoB. Y/eHnl OPrkOMHTETa CMOPHAT A0 XPHMOTH,
38JayH HA rA33aX MEHSIoTed J0 HEeYy3HAaBAEMOCTH; HHOTAA
ABE-TpH, KasaJock Obl, COBepUIEHHO pa3knle 3ajaqH obnefu-
HAOTCA B OfHY, HjeHHO OoJee C/IOKHYIO, HHOTHA e, Hanpo-
THB, OJ[HA 3ajaua pacnajaerTcd Ha JBe-TPH.

Boussnioe oropyenne mpHIHHSAIOT €KETOJHO BCTPEYAIOLIHECS
clyyan, Korja s3amexarenbHas, no ofieMy MHEHHIO, 3ajaua
C BOCTOPIOM IlepefaercAd CTYIEHTaMH ApYyr ApYry — H, Korga
OHZ JOXOAMT AC OpPrKOMHTeTa, OKa3bIBaeTCH, YTO €e 3HAIT
CIHIIKOM MHoro Jui. HecMorpa Ha nontHoe JlOBepHE K CTYJeH-
TaM, B TAKHX CAY4asX 34]a4a HE MOXKET NMOHTH HA OJIEMIHANY.
Ckpena cephue, HPHXOZUTCS BHAIOYaTh 3aJauyy B COCTaB
HOAroTOBHTEbHOTC cGOpHHKA. IlpHMepaMH MOPYT . CAYXHTH
sagayd 23 (crp. 113) mam 80 (ctp. 120), He BK/IOYEHHEE B
cocTae 3aJad OJHMRMALR JHIOL NOTOMY, 4TO NPHAYMABLIHE
KX CTYAEHTH HE CMOIIH YAEPKATLCE OT HCKYIUIEHUS pacCcKas3aTh
KPacHBYI0 3aJady TOBapHulaM. Korga c 3ajauaMi JAAs OfHM-
nHagel OHiBaeT OCODEHHO «Tyro», paspemiaeTcs OGHY H Ty ke
3a14auy (MH POACTBeHHbE 3aJd4R) NpeAJaraTk NAPaNIeNbHO
VIAMUMCA PasHeIX KaaccoB. Ilpumepst 3Toro umratesn ofHa-
PYKBT B NPUBOAHMOM B 3TOH KHMre CIHCKe 3a%au OJHMMHAL.

IMomumo TpeGopanuii spxocTH, HIeHAHOR CONEPKATEIBHO-
CTH § 6e3yCNOBHOH HOBM3HH, TpPEJbABAAEMbIX K Kaxjoil or-
ZenbHOl 3ajaue OMHMMHAALI, BeCbMa cephesHbie TpeGoBaHMs
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NPeRLABAAIOTCH KO BeeMy aHcamGmio 3ajay B HeaoM. 3agauy
ROJDKHE ObiTh JOCTATOMHO PA3HOOGPA3HEIMH Kak no dopme,
TAK H N0 JISKALHM B OCHOBE HX peltenus uiesM. EcrecTBenHo,
4TO U3 Hauboyiee yauHpiX 3343y, oToOpaRHLEIX A OJHMIRALLH,
Gonee nerkue npexnaranTcs AnA 1-ro Typa, a Gonee cioXKHble
COXPAHAWTCA AJaa 2-ro.

flcHo, 4TO COCTaBJICHHE HOBLIX OPHTHHANBHEIX M HHTEpec-
HHX 33Ja4 H3 Tofa B roA CTAHOBHTCsI Bce GoJsee TPyAHbIM
nenom. BoamoxHO, 5THM oTuacTH ofbAcHAeTcs TOT AKT, 9TO
TPYAHOCTb 347444 OJHMIHA/L HEYKJOHHO BO3IPACTAET.

[lo Mepe wnpubamuenust l-ro Typa 3aJauyHbIl KHOTAK
Bre Goslee yeedHuuraetcs. Hepeaxo oxoH4YaTenwHbll CHHCOK
3afla4 OKashiBaeTcs YTBEPXACHHHM JHWb 33 1—2 1ua X0
Typa. HakoHel, 3a4aus COCTABICHHE, MEXMATCKHE MAIIHHHCTKH
Noj CTPOTHM HAA30DOM CPa3y HECKONbKHX UJEHOB OpPFKOMH-
TETA IePeneyarulBaOT 3a044H, KOTOPHE TYT K€ 33KJ/EHBAKTCH
B KOHBEPTL!, CKpenJeHHble GONLIUMMH CYPIyYHHIMH DEYaTsMA.
3ateMm Bce 5T0 foratcTBo (BKAOUAA OTOGpaHHEIE Y BCEX YJIEHOR
OPTKOMHTET3 YEPHOBHKH) TOPXKECTBEHHO 33KJIOUAETCA B Cefd.

HacrynaeT MOMeHT TOPXKECTBEHHOTO OTKPLITHA OJHMITHANLL.
Eme HaxaHyHe uJICHH OPrKOMHTETa NPOBOIAT CJAGKHYIO Ha-

. YURO-RCCJICOBATENBCKYI0 pafoTy N0 CTATHCTHKE PYCCKHX

davuanii. [ego B TOM, 4YTO KaOKAplH TOf aJMHHHCTpALMA
YHHBEDCHTETa BEIAGNAET JJs OJHMIHAAM MHOTO AYILHTOPHH,
KOTOpLIe, OAHAKO, HE GAWHAKOBLL 1O pasMepaM. 3AECH H NOo-
MOraeT CTATHCTHKE, PYKOBOACTBYSICH KOTOpofi w/eHH oprxo-
MHTETA pacrpeje/sior ayAHTODHH, YKa3wBas nepBhie OYKBLE
baMuaHi TEX MWKOJBHHKOB, KOTOpPbIE B 3THX aYAHTOPHAX
OyAyT pellaTh 3afayuH. Sapanee H3rCTOBAAIOTCH aKKypaTHHe
TaGJHYKA, HATIPHMEP:

X KoL ' VII xa. IX ka.
A—-B Ly C-1I, 2,10, 4

H T. X., KOTOPHE K MOMEHTY NPHXORA LIKOMbHHKOB B YHHBEp-
CHTET y#e BHCAT Ha fApepax ayaurtopufi. Ha ognoll na ayau-
TOpHH TO TPAZHUKMH BLIBEIIHBAETCH OCOOEHHO AKKYPATHO BH-

NHCaHHaA TabJAMuxa IbII — 3T0 KOMHAaTra W4JCHOB OpPrKOMH-

TeTa, KOTOPLIE He OMacaloTCs, YTO MX NMOTPEBOXKAT IIKOJbHHKH,
NOCKOJIBKY (aMuiHii, HauwHaiomuxcs Ha O6yksy DI, He Oul-
BaeT, 3AeCb Nepej HayajAoM OJHMIHAAB [POXOAHT HHCTPYK-
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TaXK BCEX CTYIEHTOB. M aCHHPAHTOB, OOCHYKHBAIOMMX OJHM-
NHAAY, S4ECh Xe DEllaIOTCA BOSHHKAIOUWHE BORPOCH H T. J.
910 — mTal ONHMIHAARL

Tlocne Kparkoro HAamyTCTBEHHOrO CJ0Ba npe,z:ce,uafe.rm
OPTKOMHTETA HIKOJALHHKH DacXOAATCH 11O YKASAHHHM ayiH-
TOPHAM, M TaM NPOBOZSILHE OJHMNKAZY CTYACHTH B3/IaMBIBAIOT
MeYATH HA KOHBEPTaX C 33JaYaMH M [1EPENHCHIBAIOT YCJAOBHH
sajay Ha jocke. OMMMnNHEAje Havyanach.

OnuMnEafy OOCAYMKHBAIOT S0 COTHH JeXKYDREIX-CTYJEHTOB,
KOTOpHE TOMOTAIOT PA3OATHCh NO AYAWTOPUAM, CHAAT B ayAH-
Topusx (oTBewas, eCJIH HYMKHO, HAa BOTpPOCH B 3apaHee mpe-
AYCMOTPEHHOM OPrKOMHTETOM OOheMe), CNeAAT 3a TeM, 9TOOH
KOPHROPHI M TyajieTHHe KOMHATH He NpeBpama/iack B JHC-
KYCCHOHHHE KNYOM YYaCTHHKOB OJHMITMAJHL

3asepmaercd nepBHfl ZeHbL oauMmHagn ofulHM cofpanHeM
pykoBoguTeniei B komuatre | bl|, rae cobpannbie paGoTn pacnpe-
HeAAIOTCA MEXJY CTYJeHTaMH Aas nposepxH. TIposepka paGot
COCTARNAET CAMYIO OTBETCTBEHHYIO 9acTh PAtOTH OPTKOMHTETA,
Mpoeepsiomne paorThl CTYAEHTH pa3CHBAIOTCH KA OTJCALHBIE
rpynnet  (¢KycTh»), B KaKZOH M3 KOTOpHX HasHagaerca
orBercTBeHHHA. [locie ofcyXKAeHMs pesyJbTATOB NPOBEPKH
0 4KycTaM» cocToMTcd ofiee colpaHue OprKOMHTETa, Ha
KOTOPOM OKOHuATeJILHO (HKCHPYHIOTCS PesyALTATH 1-ro Typa. -
Oueska paGoT NPOH3BOAHTCA IO CJAOXKHOA CHCTEME, KOJHUECTBO
62,1708 8 KOTOPOH TPYAHO YCTAHOBHTh. BOT THNHUHEIE OLEHKH,
KOTOPHE NPOCTaB/AAIOTCH OTAENLHO NO Kaxcjol 3agave:

0 — Sajjaya He pemasiack;

— — S4na7a He peilleHa HJH pelleHa HeNpaBRJLHO;

-7 — PEIIEHHE HEBePHO H COLEPIKHT OyYeHb rpylue
OIHGKH;

w —~ 33/]a9a He PelIeHa, HO B YePHOBHKAX HJH YHCTO:

{u ¢)  BoOK pabore OOHAPYKHBAIOTCA HEKOTODHE PAa3yM-
" HHE cOO0paKEeHH;
— 3ajjaua NMOJHOCTHIO He pelleHa, HO MOJAXOX K
PElICHHIO TPaBUJIEH;
—3a53aya pemeHa He MOJHOCTRHIO)
-—3a/aq4 penleHa; pemeHue CORePIRAT MeIKAe Npo-
NYCKH HAH JedexTH;
— 331244 MOMHOCTHIO peleHa;
~— DEINCHHE 33]129H COJEPHHT HeOXKNAAHHKE (HHOr-
Aa jaxke 3apafee HenpeJBHICHHLIC OPrKOMATE-
TOM) ApKHE HJEH.

~+ 1£‘+ +H
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Hnoraa ucnoabsyloTcs M ApyrHe OHEHKH (HanpuMep /).
Chepyer OTMETHTH, YTO OHEHKa (!) elie He CBHAETENLCTBYET -
0 pelleHHHM S3/la4H; HAnpaAMep, YacTe CTABATCH OUEHKM —I,
e, T ¥ 1. & OfHaKo A@xe OlleHKa —| CHABHO YBEJIHYHBAeT
WARCH! YYACTHHKA HA MPOXOkJeHHe BO 2-f Typ HIM moJyue-
HHE TIPEMHH. _

CopeplIeHHO aHAJIOTHYHO NMPOBOAATCA 2-H TYp OJMHAMMHAKE!
# OOCYX/ICHHE €r0 pPesyibTaToB, 3aBEpIHAIONIeeCH IPHCYMKIe-
HHeM npemuit. Oapaxo, ecaH ofcyxleHHe peayabratoB l.ro
TYpa NPOXOAHT JOBOJBLHO OHICTPO H HMEET OTHOCHTENLHO
aKkajeMHYecKdil Xapaxtep, TO KO 2-My TYpy CTPacTH HakKa-
ASIOTCH, 9ACEJAHHe JMHTCH O HOuM (MHODAA H NepeHOCHTCH
Ha& chelyolnuil AeHb), a cTeHw Kommarel | bl| comporaworcs

OT 3MOHUMH YJeHOB oprxkoMuTera. Beas Ha onumnrage (B otam-
YME, CK@XKEM, OT WKOJbHOR KOHTPONLHOH paGoTh) yUHTEI-
BaeTCA. He TOJLKO KOJMYECTBO PElIeHHBIX 3ajad, HO M obuias
MaTeMATHUECKAA ONAPEHHOCTh YUAIUETOCH — Belllb LOBQABHO
LBeJNHKATHAS, KOTOPYIO- OfHH YJ/IeHH OPFKOMHTETA BHAAT B Of-
HOM, 4 ApYyrHe -—— COBEPIIEHHO B JDYrOM

Ilpa o6cymAeHRM pesyqbTaToB 1-ro Typa OCHOBHOS 32- -
KJIOYaeTcsl B TOM, 4TOOH OTCeHTh YYACTHHKOB, COBEpUIEHHO
HE TNOAFOTOB/IEHHHX (He o06d3aTeJLHO MO NpHUYHHE cnaGhXx
3HaHuii, HO, BO3MOKHO, IO TNpPHUHHE HENOCTAaTOYHOH Mare-
MaTHUECKOH KyJbLTYPH HJIH OTCYTCTBHS TpPEHHPOBKH), He
yTepsAB NPH 5TOM HUKOrO H3 CROCOOHHX MKOAbREKOB, TlosToMy
orfop YYaCTHHEKOB JJIi BTOpOro Typa HPOBOMHTCR JOCTATOMHO
anfepantio. Dogee Toro, Hepeaxo 4AEHH OPrKOMHTETa, XO-
PONIO 3HAKOMHIE MO KPYKKY € MATEMATHYECKHMM NIHHLIMH
HEKOTOPHX IIKOJBHHKGB, HA CBOIC OTBETCTBEHHOCTh CTABST
BONPOC O JONyCKe MX BO 2-i Typ, HECMOTPA HA CIVIOWINGIE
MHHYCH B paGoTe 1-ro typa. DuiBaeT Takke, 9TO TOT WJH HHOM
yJeH OPrkOMHTETA 3asB/IfET, YTO0 B ONpEReNcHHOH pabote
OH YCMaTPHBAET CHOCOGHOCTL MATEMATHYECKH MBICAHTB, H 1I0-
TOMY NPOCHT JAOMYCTHTH e€e aBropa (He pemuBwero, OHTHL
MOMKeT, HH OfHoMf 3ajaun) Ha 2-f# Typ. B Tak®Ex cayuasx no-
NOXUTEILROC MHEHUE JAXKE OJHOTO YJCHA OprKoMHTETa O0WMYHO
CuUHTaeTCA JOCTATOYHLHIM OCHOBAaHHMEM ISl NONMYCKa KO 2-My
Typy. ocTaTounsM OCHOBaHHEM CUMTAETCs HHOFZA M Npochha
«IpOBadHBIIErocsA» B 1-M Type HIKOJLHHKA.

Topasgo Gosee cloxHOR NONOMEHHE CO3JaeTcs npH of-
cysneHHH pador 2-ro Typa. Kamioyio cKoabKo-HHGYAb HHTe-
pecHyio paboTy 2-ro Typa UMTai0T 005A3aTeNbHC HECKONLKO
_ UIEHOB OPTKOMHTETa; padoThl, BHABATacMHC HA NPEMHH HJIH
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HA NOXBANLHHIA OT3BIB, 8 TAKKE BCE CHOPHBIE PadoThl, Kak
NpaBuA0, YNTAIOT ECe uieHH oprromatera. [IpH npreyXRIeHHH
npeMHii YYATHIBAETCS BCE: HPABHABLBEOCTE PEHIEHHS, UETKOCTh
MATEMATHYECKOR MHICTH, OPUIHHAJBLHOCTL DEIIEHH:, 38KORH-
UeHHOCTb H TIOJIHOTA MpPOBENEHHOrO HCCASAOBAHHA, XapakTep
H3JJOMKEHHA ¢TOHKHX» MeCT M T. A. OXHAKO TOYEpK H aKKy-
PATHOCTL PACNONOMEHAN MaTepHana, 4 TaK#XKe BHeiHee ohopM-
JeHue padoThl HHKOTr g4 He yuuTeBaiorcd. OcoGeHHO
Goabinoe 3HAYCHHE NPHIACTCA HECTAHAAPTHHIM PACCYIKACHHAM,
HEOJKHIAHHBIM PEIIEHHAM, CBOEOGPA3HOMY TOJIKOBARMIO YCJIO-
BHA 3afaud. fcHo, uTo pasHooOpazne NPEABLABICHHHX K pa-
Goram TpeGoBanHiEl J€naeT OUEHKY KAKIOTO OTAENLHOTO. UJeHa
OPTKOMHTETA JOBOJIbHO CYOLEeKTHBHOR K JMIIbL KOJVIEKTHBREIR
XapakTep NPOUEAYDH MPHCYMASHHA T[pPEMHR o6ecnednBaeT
NPAaBHABHOCTE H OOBEKTHBHOCTb OKOHYATENLHOTO pelIeHHS.

CrpeMnesHe K OOBLEKTHBHOCTH M BBICOKAA COSHATEIBHOCTh
YICHOB OPTKOMHTETA NPHBOAHJH HHOMAA K NPAMBIM KYypbesaMm.
YkaxeM Tonsko ofun crnydai. Ha X XTI onumnnaze npoeepsio-
lke NPEACTAaBHAM K MepBOH npeMuH padoTy AeCATHKJ/ACCHHKA
Mumy Xasena, pelluBlIero uyeThipe 3a7aud H3 natd (Ha 2-Mm
Type). K Hecuactsio, cectpa Muum, crygentka Jluga Xasew
ABAANACE WJIEHOM OprKoMHTeTa. (OHA ABTOPHTETHO 3asgBHJA,
yro MHIna 3HAA pelueHHe OJHOH H3 NMATH 38/1a4Y emwe X0 OJIHM-
nHaxel (XOTA peuna ee caM), 4To. oH Boofllie He coGHpaercs
NOCTYNATh HA MEXMarT H MO3TOMY HHKaxod -t npemun emy
RapaTb Henb3fA. Jlonro unewnl oprkoMuTera yGemuanu Jlugy
B TOM, YTO BKJIOYEHHE H3BECTHOR 33484k B COCTAB 3aJAY OJIHM-
NHajJLl — BHHA OprKoMHTeTa, a He Mmmu, 4910 «cayuafinoes
POACTEC MHLIM ¢ OZHHM M3 UJEHOB OPrKOMHTETa, Gjarofaps
yeMy H3BECTHO, 4YTO OH 3H&J H Uero He 3Ha/l, He JO/DKHO CTa-
BHTH €ro B GoJiee XKeCTKHE YCJIOBHS 10 CPABHEHHIO ¢ XPYTHMH,
YTO BONPOC O MOCTYIIEHHH B YHHBEDCHTET HE JIOJUKEH YYHTHI-
BaThed, 4TO, BooGiie, My o0cykzaeMm paGoTy, 3 He ee aBTOpa
u T. n. Huvero ne nomorano. Begnas Zepyuika 4yt He pac-
NJ3aKanach H TOJAbKO AEMOKPATHUecKas npoueiypa roJoco-
BaHHA (BepOATHO, 4epe3 4ac-moJaTopa nocsie Hayana jefaroBl)
sacTaeuna JIMay eMmupurThed.

buiBamm cayuan, xoraa nepByro mpemuio (1) monywans
yuamyecsd, He pelIMBIIHE IOJHOCTLI0 HH oZHON sazaum. Ha-
npumep, Ha X onumnuage 1:a npemus Obia npHCyxAeHa
yuennky X Kiacca 3Jpuky Baaamy. Bcee oTsejensoe
AN NPOBEACHHS ONHMIHAJB BPeMA IPUK NOTPATHA Ha pe-
IeHue OfHOH 3ajauH:
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Han pad wucea -
0, 1,1,2 8,5, 8, 13, 21, 34,

.8 KOmOpOoM Kaxcdoe KUCA0, HAMUHAR C MPembezo, PAsHO CYMME
deyx npedulywux. Haiidemea au cpedu nepesix 100000001
HALHOB MOS0 PACE HUCAQ, OKAHUUBUIOWEECH HeMbIpbMA HYAImMu?

UsleHE OpPrKoMHTETa TNPeRNoJarajH, YT IUKOJBEHHKH 6y-
AYT PELIaTh 3TY 34444y C NOMOMBID CPABHUTENLHO HECJOKHHX
coobpaxenyfl, CBA3AHHEIX C TaK H43LIBAEMEIM SIPHHLUMIOM
Hupuxnes (cM. crp. 14). CoBceM no-apyroMy nopoiuen K 3Tol
sazaue Basaum, OH RNOCTaBHJ cBOeH He/bio A4Th fIOJIHOE HCCJTe-
JoBaHuHe, T. €. YKA3aTh HOMEpAa BC € X TeX WIEHOB pAja, KOTO-
phle OKAHYHBANWTCH YeTHPLMS HYAAMH. [/ 3TOr0 OH pAa3BH
Henoe apHpMeTHueCKOe HCCJASLOBAHHME, KOTOpOe He CYMeln
(MM He ycres) JOBECTH A0 KOHUA. DPHK NPaBHJILHO yKasan,
YTO NEPBHIM OKAHYHBAIOUHMCH UYETHIPHMA HYJAMH SBIAETCS
uyned ¢ gomepom 7001, M yKazan 3aKoH MNOBTOPSAEMOCTH TAKHX
uN€HOB B JanbHekmeM. Pemlenne nojygmio onemky +! H,
HeCMOTPA Ha To, 9To bBajramr x pemneHsio OCTANBLHEIX 3afad
K He npHcrynada, oH noayuna l-io npewmuio. (Cefiuac 3. Ba-
Jam — acnupant MockoBcKoro NEAHHCTHTYTa nmens B, H. Jle-
HHHA.)

He MeHee noyuutenbHelM sBJAsETCA Caryuali, NpoH3OLIEN-
wuit na VIII onmumnaage. Ha 2-m type yuamumca VII-—VIII
KJIaccoB Obla TIPEANIONKEHA CJelyiollas 3ajaua:

Bepuwunot A, B u C mpeyeorsnura ABC coeauneuu C mot-
kamu A, B, C, pacno-
AQNCEHHBIMI  HO APOMUEONO-
AOHCHBEX CIOpoRax  (HO He 8
septuunax, puc. XVI1). Ho-
Kasame, wno cepedurs om-
pesxos. AA,, BB,, CC, ne
Aexeam 1a 00not npamod.

UsieHb OPrKOMHTETA CHH-
TaJdHW 5Ty 3alayy CpaBHH-
TeIbHO HeTpyaHod. B ca-
MOM  Jene, p{:epenhnﬁ M, Puc. XV1L
N, P yxa3zaHHBIX OTpPe3KOB
npuHagiexar cpeauum qunusm DE, EF, FD Tpeyronnrnka
ABC u npuToMm He COBNajalT C BEPIUMHAMH TPEYroJbHHKA
DEF. Ocriofa # BEITeKaeT TpeGyeMoe YTBEIKICHHE., BELb HH-
KaKas npaAMas, He NPOXOAANas Yepe3 EEDIHHW TPeyrofb-
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HHUKa, He MOXeT NepeceKaTh Bce TPH ero CTOPOHH (a HE HX
[ PONONKEHHA).

[ocaegnee O6CTOATENLCTBO, MO MHEHHIO YJIEHOB OPFEOMH-
TeTd, CNeJOBA/I0 CUNTATL OYeBHAHBIM. OJHAKO, YUAaCTHHK OJIHM-
nEagu, BocsMEKJaccHHK IOauk JoG6pymuu (AnHe H3-
BECTHRI cOBeTCKHH MaTeMaTHk, JOKTOp dH3HKO-MaTeMarHue-
ckix Hayk Ponang Jlbeosuu HoOpyumi), AOmHcaR pemenne
20 3TORO MecTa, Aoﬁaam' «fl noJro. muTancs AOKAas’aTh, 4TO
MpsMAs He MOXeT TepeceKaTs BCe TPH CTOPOHH TPEYroNLHHKA
BO BHVYTPEHHHX TOUKAX, HO Be CMOT 3TOro CAeNaTh, Tax Kak
C YKAcoM [OH:A, YTO A HE 3HA!0, YTO TaKoe npsAMasl» 3a 3To
YHACTOCEPACUHOE MpPH3HAHAE B ¢HEYMEHHH» pelIHTh 3aAauy
HoOpywwiHH H ObIM yBeHUaH nepBoil npemueli. UJeHH Oprko-
MHTET4, BEPOATHO, JYUINE YEM OH CAM, NOHHMANH CMEIC] €ro
nochennedl ¢pask: Begb 8 COBPeMEHHOH IeOMETPHH OFBEr Ha
BOTIpOC, YTO TAKOE MPAMAf, JAETCH JHIIL [NePEYHCNCHHEM ee
CBOHCTB, Cpef KOTOpHIX OORMHO (Urypupyer cBoicTBO, paB-
HOCHILHOE HEBOSMOXHOCTH [I€pecedb BCE TPH CTOOHEL Tpe-
yTONbHHKA,

TlpumepoB taxoro poza 6LLI0 OueHb MHOTO. OTMETHM eme,
4TO pEAKC BCTPEYa]HCh LIKOJBHHKH, KOTOPHIM YHABAIOCH pe-
IMTH HA OJHMNHAZe BCe 3ajaun 2-ro typa. Hmorna opr-
KOMHTET JJdKe 3anpelmas IKoJALHHKAM (pateCa 32 Bee 33jauH,
peKoMeHAYsh HM TeM CaMuM paGoTaTb Gojiee COCPEAOTOYEHHO
B He pas6pacmBathca. Bmpouem, sTo 3anpemenwe He Bceraa
nomorano: noSegarens VII, VIII, IX u X oaumnuag Jlema
PuaunnoB (amme jgouedt MI'Y, Anekcefi ®enopora Du-
JIMNNOB) HAa OJHOH H3 OJHMIHAJ PelIHs — BOIPeKH 3anpery —
Bee 33/1aYd 2-T0 TYpPA H 3aTeM TOHEHBKO NEepPeuepKHyN aKKy-
PaTHO HANMHCAHHOE peuleHde ofHOA M3 3ajad, 4ToOH K HEMY
«He APUAAPAJIHCES, HO OpH 5TOM, YTOOH BCe MOXKHO OELIO mpo-
gecTh! CHCTEMATHYECKH pelllaid Ha OJHMIHAjax Bce 3a/auu
Broporo Typa wmKonpHHKR Cama BenTneas u Hocud
Bepun'eﬁu (celiyac Anexcanap murtpreBHu Benrtoenb —
H3BECTHH MaTeMaTHK, Npegnojasarens MIY; Hocmp Bepn-
mreﬁa—-c'rygem‘ mexMara MIY)-

CaoBo K MIXOJBHMKY.

OTa KHHI'A B OCHOBHOM NOCBAIIEHA MOCKOBCKHM MareMa-
TuueckaM osuMnEagam. Kaxaas oJsuMnmaga — 970 COCTH-
3anue (B JAaHHOM Clydae B pemeHAH TPYAHEIX MaTeMaTHYeCKHX
sajau). KaK B Ha BCAKOM COCTA3aHHM, 3ech GHIBAIOT MOGERH-
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TeMH, HO GOMBIIHHCTRO YYACTHHKOBR fie JOJy4aeT IpHBOB:
ONHAKO B OTJIMYHE OT PHIIAPCKHX TYDHHPOB Ha MarteMaTHue-
CKHX OJIAMITHAZaX He OhiBaeT MOGEKIEHHEIX: BHUTPLIBAIOT BCE.

B camom agene, Toi mroJasHHK VII {Moxer 6mte VIII
uan 1X} knacca, panee He y4acTBOBABLIHA B MATEMATHYECKHX
OMMMNMAgaX. B 1uxose TH NPHEBIK pemaTh JOBOJLHO CTaH-

JAapTHHE 3anaud, GEeCCMOpHO NONE3HHE, HO OYeHbh JANEKHE OT

NepeNHETO Kpad COBPEMEHHOH MAaTeMATHYECKOH HayKH; CHH-

D27, KOHEYHO, O BEIJAMHNXCA YUEHBIX H HX OTKPLITHX,
HO O TOM, 4TO cOOOH NPENCTABMAAET COBPEMEHHOE MaTematd-
YecKoe TROPYECTBO, SICHOTO NpeAcTaBjeHHsn y Tels HeT. M BoT,
TH TIPHIIe;l HA OJHMNHAAY. 3afaud, Kotopele Tefe mpezno-
MHUJIH, COBEPUICHHO HEe MOXOXH Ha IMPHBLIYHLIE MMKOJLHLIE
3afaud., Mx HOBH3HA M HEOXHAAHHOCTL B SHAUHTEALHOHA CTe-
NEHH CBA3AHA C TEM, YTO OHH OXYXOTBOPEHEH CBEKHMH HIEIMH
COBpPEMEHHOH MATEMATHKH, H KaXJIasd U3 HHX — 5TO MajeHb-
Kasi Hayynasi pafora. YiKe camo cOjepanHe 9STHX 3473
OTKpEIB@eT mepel ToGoN HOBHE TOPH2OHTHL. Jlamke eCnH TH He
JAOOLEWECA YCeXOB M He PelIHIIb HH OFHOf 3afaud,— 3HA-
KOMCTBO € HX peMeHHAMH (YCIBIIAHHLIMA OT TOBapHined
HJH HA pasfope 3anay) NmpuBReceT MHOrO noan3w. M ecsim 3a-
JauH OJHMIMAJE H HX pelleHHa 3auutepecosann Tebg, TO,
Jaxe B cJyyae HEyCIexa Ha oJHMOunaje, tefe ecTb NpaMoil
CMHCA TOAYMAaTh O TOM; He SBJASTCH /I MaTemMaTHKa TBOHM
OpH3BaHueM H Gynymefl coennanbHOCTBIO. Beibh Kamawbifi roi
Ha MockoBckoll MatemaTHueckoli ONMMIIHAAE BHZAETCA BCErO
20—30 npemuii mo BceM KJsaccaM; eCRH J00aBHTh CIOfA H
LEKOALHHKOB, NOJYUHBINEX NOXBAJLHBIE OTSHIBB, TO 3TO YHCIO
yBeauuutes A0 50—80. Meskiy Tem Ha MexanMKO-MaTeMaTH-

HBCKHﬁ‘(paKYJTLTET ONHOTo TOMBLKO MOCKOBCKOTO rocyjgapcrses-

HOTO YHHBEPCHTeTa cefiuac e3KeronHo NpHHAMaeTcs caeie 400
CTY/eHTOB. $lcHO, YTO cpelM HHX, PElIMBIIHX CAENATb MaTe-
MaTHKy cBoefl Gyiymiefi CnelHaJbHOCTbIO, MHOTHE He Yy4acT-
BOBA/iM, 4 MHOTHE H <«IpOBANHJHCE® H3 OJAMIHAZAX.
FoBops A3BIKOM, NPHBRYHHIM [/ MaTeMatHKoB, YClex
Ha OJNHMNHAJEe, KaK NPaBHJO, ABJAAETCA JOCTATOYHBLIM - YCJiO-
BHEM JJIA BO3MOXKHOCTH B ZaJbHeAwmeM paforate B 06/acTH
MaTeMATHKH, HO 5TO JIOCTATOUKOE YCJOBHE OTHIOAL HE SIBJASETCA
HeoOxoAuMbLIM. MEl 3HaeM BHJHHX MaTEeMATHKOB, B CBOE BpeMs
He JROGHBIIMXCH HHKAKOro yemexa Ha oJumnuage. Beap ua

OJIEMITEAjie MOr'YT MNOMCIDATE H OrpadH4yeHHOCTL BPEMEHH, .

H HanpsKeHHas aTMocdepa COPEBHOBAHMA, M MHOTOE Apyroe
M3 TOro, Yr0 B JaJbHedwmeH paGore Gyfer oTCYTCTBOBaTb
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OnHEM CNOBOM, HE NONYYEHHE INPEMHH HJH OT3HIBA, 4 NPOABHB-
muficA WHTEpeC K 3a4auaM OJHMOHAJLI H HX PeLIeHHsM —
BOT TOT KPHTEPHH, KOTOPBIM Thi JOMMEH PYKOBOACTBOBATLCA.
M ecnn Takoll HHTepec nposABHACH, NPHXOLM HAa 3aHATHS
KPYKKa, MPHXOAH YYHTLCA HA MEXMart,

Ho ecan yenex Ha onuMIMaje coBoeM He ABJAETCH HeoGXomH-
MbIM YCJOBHEM JJfl BO3MOXKHOCTH ycnemoll padotel B ofaa-
CTH MATEMATHKH, TO €CTh OJHO YCJCBHE, COBEpIIEHHO HeoOXo-
nuMoe. Jlas Toro uTolbnl ycrmemwtHO 3aHHMAThCS MaremaTHKOH,
HY¥HO IKeJaHHe MHOro, OuYeHb MHoro paboraTh. Huxkakie,
Jaxe caMblé BBHIZAIOIMMECS CNOCOCHOCTH He MOTYT 3aMEHHThb
cHcTeMarHgeckodl ynopHo#t paGoTel. KawmAulll pe3ysibraT, Kam-
Jlag  «TeopeMa», HaWJEHHAH CIEHAaJHCTOM-MaTeMaTHKOM,—
3TO COTHH U jaxe ThicA4H (!) wacor paGotel. Matemaruk pabo-
TaeT He TOJIbKO 3a CTOJIOM YUYDEeXKREHUS — OH paloTaeT u JoMa,
M HEPEJKO HA HPOTyJKe; CAy4aeTcs, UTO HYXKHbIe MBICJIH IIpH-
XORAT B FOJIOBY BO BpeMs KHHOCeaHCa HJH Iaxe Bo cHe. TBop-
HecKas DafoTa CReNMajuCcTa-MaTeMaTHKa — 370 YNOPHEIA K
HeJIerKHi OBCEJHEBHBLA TPYA, HO. 5T0 B TO JXe BPEMS H OTPOM-
HOE CYACTEHE.

M ecnm Th mopyMEBaens 0 TOM, YTOOR CTATH MATEMATHKOM,
HauMHaf BLpaGaTHiBATL YNOPCTBO M Tpylomobue yxe cefigac,
uutas 3ty kaHry. Ko Bcem sajauyaM moAroToBHTe/NbHOrO cGop-
HHKA NPHBEAEHLI B KOHIIE KHMIH YKa3aHHA HJAH OTBeThl, 8 MHO-
rue 3ajayd OJHMOHAAL CHa0meHbl NOAPOCHBIMH pelleHHAMH.
He cnewwn 3araaamsats B Hux! He xanell DoTpaTHTL HECKOMBKO
4acoB HJM Aaxe JHell HA OJHY 33Jady, M JIHIL €CJH YIOPHEE
PasflyMbsi He IPHBOJAT K L€/H, 3alVISHA B OTBET M PelleHHe.

}Kenaem Tebe ycrmexos. :

B. I'. Boamanckul
H. M, Hzon.
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YACTbL 1
NOArOTOBUTENMBHLIE 3AIAYH

B sapavax pasgena A NpUHHATH CAeAYylOmiHe OGOSHAUEHHS:

[x¥] — suenan wacTe x» — HanGoJbuiee LERCE YHCAO, Heé TNPEBOCXOAS-
Wee x; tak, HanpuMep,

{5} =5, (15} =1, (%] =0 [—15]=—2u 1 &

m=1.2.3..,..(n—1).-n (uraercs: m-cpaxmpnam,
' R -~ HATypanbHoe YHCJIO)

Mo onpeneneamo, 11 =0 = 1;
el =2-4.6+...-(2n—2)+2m;
@rd-IM=1.3.5.u-@1—12n+1)

B § 4 umelorcR B BHAY AeficTBHTENbRBIC pEMICHHS CHCTEM YpaBHe-
HuUML )

B sajavax §§ 8, 9,_ecaw He oromopeno NMPOTHBNOE, TpeAnoNaraeTcs
HAecATHYHAS 3anMch unce]. Booflue, 0 pa3nuuHbIX CHCTEMAX CHHCAEHHA
cM. 1. [ «DHOHKAONEAHH 3MeMeHTAPHOH MATeMAaTHKH?.

3apaun §§ 5 n 6 pasnera B (reomerpus) AO/BKHE OHTh pEUIEHHL, Kak
O0LIYHO, € TIOMOMIBIO LHPKYJA W JHHEHKH — KPOME 3aj1a4 - «¢  OrPaHHYeH-
HbMH cpeacTBamis, O TOM, KaKH¢ NOCTPORHHA MOMKHO NPOH3BOAHTL pas-
JHYHBIMK HHCTPYMEHTaMH (oaHocToponiiell auHefikoll, yroltuukoM # T. M),
cm, 1. 1V «DSunuknoneann sneMeHTapHOR MATEMATHKH».

B paspesax A u B samawd kaxgzoro naparpada pacnpepenednl no
KaaccaM OSydeHHH, a4 BHYTPH KAXAOI0 KJAcCA — B TOPSJKE BO3PACTaHHS
HX TDY.IHOCTH. )

Onrako yvailnecs MJA2AWAX KJ3CCOB MOFYT He OFPAHHYABATL CBOH
WHTEPECH OJHHMI TONBKO ¢CEOHMH» 3a7auaMH; CTADILEKNACCHHKAM Ke TMpo.
CT0 pekoMeHAYeETCH nopemarb 3ajlayd, JaHHHE JAAf  YYaulHxes
MJIBAMHX K/AACCOB, '
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A. AJITEBPA

§ 1. JlokasaTeabCTBO TOKJIECTB

Jokasarh ToxaecTsa:

vl —
Kaacch

(Bl

vill — X
KJAcCH

Y/ TET =) TV T4/ T

Y 5—3+2VFE _ Y51
Y54+ 3—2V5 {/?7-.1'

EJaace

loggx
4. m— 1 4 log, b

1 ‘ . °
5. W—-2sxn70 =1,

6. il L2t Ot =L

§ 2. CymMHpOBaRHe KOHEHHKIX TOC/aef0BaTelbHOCTed

JJokasaTh TOXKLeCcTBa

I

Vil —-X
KaaccH
X 8. lo x+lo x+ +lo lo.lx'
Kaace Es s En x“ B!
i 1 :
9. log, 2 log, 4 + log, 4log, 8 + ot
1
+ log, 2% 1log, 2* (1 __) (!ng )
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1 1 1 !
io.l'-—~2—+-—-3-———a-—+...— T =A

1 ] L
=strT izttt



Vil -
EJaccH

+n-—-—1+n—-—2)+" +':r._(_}lz_+n—l+
+ +—L’,—+1)=1+'2—‘,—+3‘,—+...+,,i.
12. cos 2::_1 + cos %4_’;_1 “+ et
1 T aiaiet T
13. sin 2”:'_1 - sin 2::_1 . Sin2m-:l=
_Venil
o
14. Ch— C}n‘[‘ CE—.. +
+ (=" 2m+1c'"— (2::!3;)"'

1‘5. arcetg 3 4 arcetgb 4 ...
+ arcetg (2n 4 1) == arctg 2 4 arcig —g— +
4 arctg —;— + .. - arctg -'iin'-l——n arc g 1.
18. (CO* + (C+ ... + (CP*=Ch

BHYHCAUTE CYyMMBE

17. l2+23+ +n(n+1)

i 1
B 137 tosast-t
1
nin4-1) (n4-2) (n 43

1 1 1
19. ﬁ+ﬂ+"+m'

n—l
i+2l+3! toe T
21 1 1422143 . 3!+...+n-n!. :

+



KJacc

23. nl + (”"1’”’ + 822

{n+p-1
e

4. a+ @+ dg+(a+2d)g®+ ... +
+ (@ nd) g™

25, x - 2x2 4313 + ... + nat.

26, nx+{(n—1xt4... + 211 4 g2,

27.1.2242.2%1 L 4+ p.2E(n+ 1)

28. 1+ 11 4 181 4-. 11 .. 1.

n eTHHMN

20, 1.2.274-2.3.214 4
+ath24+(nt+1) (n+2).

30. sing +sin2¢ + ... +-sinne.

31, cose +cos2¢ 3 ...+ cosn cp
82. sing + 2sin 29 + ... + nsinnae.
33. 1 - Crcos 9 + Chcos2p + ...+ Chcosng.
34, C3CH -+ CLCE 4 ... + CECO..
§ 3. oKa3aTeancTBO HEepaBeHCTB

JokasaTb HeDABEeHCTBA:

Vil — X
Kaacce

35. ad +bc < ab, ecnu a, b, ¢, d >0,
ct+d<a ctd<b

36, 2ttt 22> xy+ xz24y2.
37. x’+yﬂ+zﬂ>—3l-, ecat x+y+z2=1.

38. %+%_>2, ecan ab > 0.

1
39, o+ g+ ot o5 < 1.



n 1 1 o1 :
W g <ltgtgt-tmg<n

1 1 I 1
gty tmrwr<7

1 1 1 1 3
42, 7<—n—+—1'|-";1—+—2-+...+2—n<-—4-.

KAacChH

VHI —X

43. — 1< +ab, + ... Fab, <1, ecan
Bta+ .+ ai=b+ b+ . b=

44. (1 + al.) (1 + az) toaet (1 + an) > 2.&,
€CTH ydy - . - Ay =1, a;, @y ..., a,>0.
45. a“+b4>%. ecan a+b6> L

¥

X , 46. |log, b |+ |log,a| > 2
Kfaec

47. iog = + log 2>2

48. lim (1 TR T N +—‘,~)<3.

=+ o0

+Vs V*<2V”
T+¢+?+—2.—+—2},‘+---+

+ ;,’,,' <2 ek @ = Gy + By
k=3, 4, ...

1 1 i
S l<amrt+amgt ot e <2
52. At Gttt o Y G,
e a,>0,i=1,2, 2, n
1 i
53, (a; +a,+ ... +a, (T,_l"&;"'“""

+l)om e a>0 i=1,2 ., 0

1 A Lgw 1
54, ot 5 2 e a0,
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55. tga, < sin_a1+sinu,+...+siné,, <tga,

€S dy - COS ag + .. <~ COS ap
ecan 0 < o <a,<l... <a, V<—;—.
b6. 2].4]. (20) = ((n 4+ DI
57. ctg——> T +ctge, ecan 0 < g <—2—.

€os ka cos !ﬁ—cos fa cos kﬁ
58, case —cos fi |< kﬁ._.lz‘
k, l—-—ue.mﬂe yyedaa, @+ + § 4 2=
59. (nl > n? npn n>2 '

- 60, ab<—+ ——, ecH —+ —q-—l,

a b, p q>0 'mc.na pHYG pauuona.nbm:z
| 1\ '
61. 2<(1+T) <3,
I
62. (%)gn:
83. (3n)! > n3n,
64. (1 +-ay) (l+a.) clte<
<14 1,+21+ e ,,r;xes:a
=g+ a+.+a;>0i=1,2 ., n

§ 4. PeweHHe ypasHeHHil M CHCTeM YpaBHeHi

PemwnTh ypaBHeHHR

x? 48 X 4
X—X 65- —3—-+-x—,=10(—3—"'—";:“).

KFaCCH _
66. (x +d) (x 4+ 2a) (x + 3a) (x + 4a) = b
or.(Vyr—mro+ViE—maT7) +

+{Vye—sro—_yo=st7) -

X
= 2!t




]
X 68. O — 6% = 4" T,

Rface

69. V97— x+V x=5. (Hatita nce gedi-
CTBHTEJLHBIE DEIIEHRS.)

70. |z|—2z=1+2i

71. sinax —cosbx = 2.

72, (tg x)stn xr — (ctg x)cos x,

Pemure cHCTEMH YpPaBHeHUR:

Xy
’ iy ®
Vii—X
Kaacch 73. xf:z =b, (abe+ 0.)
yz =0
y+z 7

2xl‘—xg = I.
— X+ 2y —xy=1,

74-.1 . . . . . . « e
— X+ 2y — %=1,
t—x5+2xﬂ =l-
X4 X+ 23 =0,

x!+x8+x4=0'

75. 1
Xog -+- Xpp -+ X100 = 0,

Xog + Xg00 + X =0,

Xrop + %+ Xy = 0.

Xy + Xg ++ os + X100 =0,

x4+ 2%, + .o + 1002, == 0,
76- xl + 29 xg + [ + 1002 xloo = 0,

‘ X+ 29 x4 4 10019 5 = 0.
lx—1|+|y—5|=1,
. {y=5+lx—ll-
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x—x |- x{y+2)y=35,
xasces 78. y(x—|-—z),—.—,10
x+y—z=17
7.1 w3,
B+yp—z=1
80. {xs_ys—lg(x—y).
Bt+yr=T(x+y)
8 {x2+3xy 54,
. xy + 4y* = 115.
2. { 2+ 2y gt =133,
oty =1
x+y xy 1 i
—.a_'_ '
83. l x;j;y B glz )
=y — T
2y — Uu+v=a,
A ux + vy = b,
84. a) ya._...xz=b, uxg_l_v z*c
Zz—-‘yxmc. 5 y
’ ux® + vyd=d.
X xy = @,
KJaace’ 85. l(]g x)? + (g YR = _g_(lgag)s.

86.

A
PemuTh B HeablX YHCHAX YPABHEHHSN:

sin x -+ siny = sin«,
sin 2x + sin 2y = sin 2a.

VH - X
KAacCH 87. xy=x+y.

88 M —+2 4 o fxl =
¥
890 2 _-_2’_y-—-‘1 -
90. pg+pr+gr—pgr=2 (p, g, r>0).




vill — X . :
KARCCH 9f. 1 +21+ ...+ xt =y

o Ve—tsrVv—L-vE
X

kaace | 93 3 —2=1.

§ 5. HccreniopaHHe ypaBHeHHN, cHcTeM YpaBHeHwHi .
H HEpaBeHCTH

Vil — X 94. a, b, ¢, d— MONOKUTENBHNE QHCAA.
Kaacch " Ecau cHcreMma
ax— by < 0,
—cx 4 dy < 01
%> 0, )
y>0
HMECT pPEIIEHHE, TO BHITIOJIHACTCH YC.HOBHE
ad — be < 0. (2)

O6GpaTHO, ecH BoINOJHAETCSH ycnoBre (2), To cHerema (1)
uMeer pemenye. Joxasarte.

X —X
Kiacehl
96. JlokasaTth, 4TO ypaBHEBMe

(@ — b, +{a, 5 — by + ... |- (@, x — b2 =0

HE MOMeT HMeTb JBYX Pa3/IHYHLIX APHCTBHTENBHEIX pelleHEH,
ecaim ToAbko af +af -+ .. +-ai + 0.

97. JlokasaTh, 4yTO €CJH ypaBsHeHne BHAA ax® - bx® |-

+4-cx? 4+ bx 4+ a =10 uMeer KopeHb m, TO OHO MMEeT Ko-

i
peHb m

95. Pemnte HepaseHCTBO |sin x| >> |cos xl;

98. HdoxasaTe, 4T0 ypaeHeHHe x® — px-}- 1 =0 npu p
nesoM H GoJdbuieM 2 He UMeeT PANHOHANBLHREIX KODHeR. ‘

99, HoxasaTh, UTO €CJIH p M § HEUETHHIE, TO YDABHEHHe
x® + px" 4 g = 0 He HMeeT UENHX pemenuil.

100, Ilpu KakHX wATypanbHHX @ W b KOPHH YpaBHEHHA
x?—abx +a+ b= 0 uenne?

101. Hoxkasars, uro ecnn ypaenenme ax? + bxy + ci® =
=23 (g, b, c— llesiLie) HMEET HeHy/aeBoe [eNOUHCACHHOe:
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pelesHe, TO OHO HMEET GEeCKOHEUHOe MHOMECTBO MOmapHO He
HpONoOPUHOHAABHEIX IEJOUHCICHREIX pelueHHH. _
- 102, OnpegesuTs a Tax, YTOGH OJKH H3 KOPHEH ypaBHeHHA

x!__.Eﬁx_]_a,__

OH KBaApATOM IPYroro.
103. py. Py, Ps — TOJOKHTENBHBIE qnc.r;a, VAOBJIETBO-
pAIOIIME YCAOBHIO pPo-+ py+ py=1. Ecnu ypaeuenue

Do+ Pt + Py =x (1)
HMEeT KOpeHb X,, YAOBJIETBOPAIOWEHN YCAOBHIO
0<%<], 2
TQ B-I:Il'lOJII-IHeTCﬁ HEpaBeHCTEO
Py + 2 > 1. ¢

Q6patHo, eCaH BRITONHAETCH yenoBHe (3), To ypasHenue (1)
HMEeT KOPeHb Xo, YJAOBJETBODSIOMUA ycaoBHO (2). [lokasates.
104. Hafite ypaBHeHue ¢ NeNEIMH KO3((hHUHEHTAMH, HMEI0-

Imee KopeHb X, = /2 + V3.

105. Janut Ba ypaBHeHHA:

A —ax+1=0, ¥ —x4+a=0
OnpenesuTe Bce SHaueHHs KOMPOUUMEHTA @, NPH KOTOPHIX
' 3TH YpaBHEHHs HMEIOT XOTd Gnl OXMH OGHIMA KOpeRb.

6) Onpefeautb a TaK, YToOn ypaBHeHHa X2+ x4 a=0
x* +ax+ 1 =0 aMean ofmuE KopeHb.

106. Kaxpoe -ns uucen x,, x3, ..., ¥; MONET NpPHHHMATH
IBa 3xaueHusa O u | Hesasucumo oT JApyrax. CymlecTBYIOT /i
TaKue GHCJA @, KaKJ0e M3 KOTOPHX NOMKHO OblTh PABHO
HYJI0 HIH eHHHIG, Y4TOGH NPH MOGHX HENAHX HEOTPHUATE/b-
HEX by, bs, ..., by cHCTeMa ypaBHeHHA

anxl + alsxg + e + a17x7 = bl'

anxl + asgx‘ + e + dm-x-; = bs,

_ A% + Qg Xp oo F gk = b
umesa He GoJee ORHOrO pelleHus?
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" 107. CkonbKO peleHH uMeeT ypaBHeHHe
lgx = sinx?
108, Joxasatk, 4TO HE CYWECTBYET TaKHX
LeNBIX UHCen X, Y, 2, 9t %+ y* = 2¢, ecom 220, 0<x <k,
< y<k, k—1en0e NoJOKHTENBHOE,
109. Hokasats, uTo ypasHeHHe x" -+ y” = " He HMeeT
pelleHHH B HEMRIX NHONOMHTEJbHBIX YHC/IAX, €CIH n>2 u

T
YZ2—1i

110. Ecan x,, x, — KOPHH ypaBHeHHH x3 — 6x -+ 1 = 0,
10 X7+ X7 TpPH MOGOM LEJOM 3HAYEHHH 7 SBJRETCH HEIBIM
yyeAOM W HHKOTHA He feautcd Ha 5. JloKasaTs.

111, Tlpu pemeHur KBajgpaTHOro ypaBHeHH x% + px -+
+ g = 0 okpyranau cpoGoaubiE unen g Ha 0,00001. Onenuts,
HACKOJBLKO MOMKET U3MEHUTLCH OTBET.

112. Hano ypapuenae x; + X, + ... +x, =N, rae N —
uejoe NofOKHTENbHOE wueno. JlokaszaTe, 9ro umcao pas-
JMYHBIX €r0 pellenuil B NEbX HEOTPRUATENBHBIX YHCJIAX
pasuo Cht . ’

113. Hokasats, 9TO NpH BceX NEHCTBHTEJBLHHWX U ypaBHe-
wne 20 — 20+ )2+ (P—o4- P23 —v+ Dz +
+ (v-2) =0 uMEET KODHH Z;, 25, 23 C OTPHLATENBLHON -
JeACTBHTENLHOA HacThio.

114. JlokasaTb, 4TO €CJH 7 — HEYeTHoe Jucjoe, Goabluee,
qeM 2, TO BCe KOPHH YpaBHEHHAA

X
KAaCC

z2<21

. 1 -
COST X = n
HppanHOHaJBHEL
115. Hokazarh, 4ro mofas napa HeaWX 9Hcen X, y, ViAOB-

JIETBOPSAOMAS OAHOMY H3 ypaBHennil x + y}/'5 = (O - 4}/ 5)s,
n=0, 1, £2, ..., yRoBleTpopseT TAKKE YPABHEHHIO X? -—
— 5% = 1, u obparHo.

§ 6. Muorouaenn

vl —X 118. Muorounen a, + aux -} agy - a.xy +
KAACCH + 0 X4 gyt + apxt ag g ag x4 ay k-
4 a; %%y _He dABIAETCA INPOM3BEIEHHEM J[BYX
MHOTOYJICHOB, OHOMO OT X, APYTOTO OT i, €C/iM HH OFMH H3
ero Ko3(pHIHeHTOR He paBen Hymo. [Jokasars.

'
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117. a) Haiitn cyMMy KoBOUUHEHTOB MHOTOWIEHA, mO-
JAYHAIOUWErocs NOC/Ae PACKPHITHA CKOOOK H NPHBENeHHS nojo6-
HHX B BhipaXeHHH:

(1 —3x 4 2x%)™3 . (1 4 3x — 2x2)™,
6) Jokasath, 4TO €CAH Y KaXAOr0 M3 JARHEIX MHOTOUJIe-
HOB CyMMa Koo(h(UIMEHTOB pasHa 1, T0O W y MHoOTouMeHa,

SBASIONErOCA TIPOH3BEAeHHEM ABYX 'gxaﬂﬂmx MHOT'GUJICHOB,
cymma koddduuHenToB pasHa 1.

"“'_‘x_ 7 118. HokasaTe, yTo MHOroOuJeH
KJacc
(r—a)® (x— bR+ 1,
FAe a ¥ b — leJble YHC/IA, KeNb3s PasNOKHTL B IPOH3BEACHHE

JBYX MHOTOWIEHOB C LEJBIMH KOS(hhHIHEHTaMu.
119. HdokaszaTtb, HTO eCJH HMEET MECTO TOMAECTBO

xmram=l L Lyl l=
=(x*Fa x4 L day) (bt L - b))

H KO3DdHUHEHTE MHOTOU/JIEHOB. B NPABOH YacTH — HeOTpHIa-

TeNbHEIE YHCNA, TO KaXAbl H3 3THX KO3(XDPHIHEHTOB paBeH

Jqubo Hymo, nubo eIHHHUE.
120, IIokazaTb, YTO NpH NPOCTOM p MHOFOUJEH

. D R |
HEe pa3jaraercss B TMPOH3BEACHHE MHOTOY/IEHOB C HEOTPHIA-
TenpHsiMH KoabdutinenTamy.
121. MHorouned ¢ JeHCTBHTENbHEIMH  KoadbHUAEHTaMU
ax?4-bx+c,a>0
HMEeT YHCTO MHEMBIi KOpenb. JIokasaTh, 4TO €ro MOXKHO npex-
CTaBHTL B BHIE

(Ax + By + (Cx + D,
rae 4, B, C,D— JBeHCTBHTEIBHEIE QHCHA.
122. Hatiu UeJIoe YMCJAQ &, NPY KOTOPOM MHOTOWMJICH
(x—a) x—10)+ 1
pasnaraercs B npousseaenue (x + &) (x + ¢) aByx MuOMHTE
Jefi ¢ wesnimMu b U c
123. Tlomunom P(x) = apx® + ax*1+ ... + a,-1x + a,
(a0 + 0) HMeeT KOPHH %, X, ..., X, Kaxue kopHH HMeioT
TIOJIHHOMBL!
) X" @y X" Tl X — . 4 (—— 1ya,?
6) ax* + a,,_lJ\c"—1 .+ vt ag?
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124, [doxasath, YTO KOPHH MHOrOUASHA
nxtte—l —x—x2 e . — 31

no a6coIOTHOH BeJHUMHE He fPeBOCXOMAT EAHHMIE.
125. Hokasate, uTo Bee DPANMOHANbHBI® KODHH MHOTMOUJIEHA
Pxy=x"+tax'+...+ax+a,
¢ UeNbIMH KO>phHuMeHTaMu — uejpie guceaa (reopema
Faycca) )

126. JoxaxuTe, uTO MHOrowfden x'? — x? 4+ gt —x 4+ 1
OpH BCeX JACHCTBHTE/bHBLIX SHAUEHHAX X NOJIOXKHTENEH.

127. Ecnn muorounen agx® -+ ax' + ...+ a, q, + 0
MPH BCeX HAeACTBHTEIbHBIX 3HAYCHHSAX X NOJOKHTEJEH, TO OH
NpeAcTaBAfeTcs B BHAE CYMMBI KBAAPATOB JABYX MHOMOUJICHOB.
JlokasaTts.

128. Ilpu Kakux 3HaueHHAX a W b MHOrouneH x* - qx® -
+ bx? — 8x + | ofpamiaercs B TOUBHI KBajgpar?

129, Haiitu ocraTok oT JAeneHus

£19% 1 Ha (x4 1) (x2 4 x + 1).

130. Tlycts P{x} — MHOrounes, JAOMKA NpH AefeHHA HA
x — a ocratok A, mpH Jeiesun Ha x — b ocTaroxk B, npu
nenennu HMa x — ¢ ocratok . Haiit ocTaToK oT JeneHHA
mHoroujena P(x) Ha (x —a) (x — b) (x — ¢}. (Uncna a, b, ¢ .
MIONAPHO PA3NHIHEL)

131, OnpexennTs uHCAO @ TaK, YTOGH MHOTOWJIER X" —
—ax® 14 gx—1 gennnca na (x — 1)=&

132. o4, a,, ..., a, by, by, ..., b, — teane uncaa. Ecau
H3BECTHO, UTO

- A= X 8,3+ Laxda —
R Y N Y L
1) 1y o
ap e Gy (_x_) +...+a,_x.+a¢,

1 \m 1 m—1l i *

b (T) +oms (7) totbLtn
TO MOXKHO nNoAOOPATh TaKHe Ue/JHe HHCIA ), Cg ..., Cps

dy, dg, ..., d;, 9TOOH WMENO MECTO TOMKIECTBO '

Az a2 4 ozt
T dld g e dz o dy T

1
rae z2=x+ o Jokasate.
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138. Jloxasath, 4TO €CJH OTJIHYHBIE OT HYAR MHOrOUNEHH
P(z), Q{z), R{(z) ynoenetopsior cooTHowerHio P*2) -
4+ Q42) = RY2) (npu Bcex X}, TO 9T MHOrOY/IHEl HBJASIOTCA
KOHCTAHTaMH.,

134. Kakoe Ranfonpiiee 9HCJAO 4JeHOB (NOCHe NPHEENCHARA
MOJOGHLIX) MOMKET colepXaTes Muorounen 100-f crenenn or
.Tpex NepeMeHHBX %, y, 2P

135. Jlokasath, 4T0 Aas JI0OOTO P CYMECTBYET TaKoH MHO-
rOWieH CTENEHH 'p C LENLIMH KO3(GuIueHTaMH H CTapLiHM
KosduilHeHTOM 1, 9TO €ro 3HaYeHHA NPH BCEX WEMNX 3HaYe-
HHAX apryMenTa jenstcd Ha p. JoxasaTh, YTO MpH NPOCTOM p
He CYH|ECTEYeT MHOIOUJIeHa MeBbilefi CTeNeHH C TeM Ke CBOf-
CTBOM. : :

TpiaMewaune Bo propoll gacTH safaun TpeGoBaNue NPocTOTH CYy-
. mecrseHHo, Hanprmep, MHorodsex nAToft cremess x% -+ x* -+ x¥ - 2% 4-x
IipH BeeX ledwlX 1 AennTes Ha 6

136. [oxa3aTh, uto ecad Bee KodXpHIEEHTH B pa3noKeHHH
6unoma (g -+ b)* neuerHn, T0 n = 2% — 1, u obparHo.

137. Muorounen g, + a,x -+ ... -+ a,x" paen(x'%584-x19571

& | a

<4 2)19%9, UeMy paBHO BHIpAMEHHE @y — —5 +3 _+ Ay —
—7—?4-:15——'...?' ‘ 3

138, Hafiru wmuorounen x2 -+ px -+ g, MakcuMy™m atco-
JIOTHOM BeJHUMHE KOTOPOro Ha orpeske —1 < x < 1 Obln Gt
HaHMEHbLUINM.

139. a) Hoxasatb, 4TO BHpameHHe

T,W=g [+ VE=1 )+ (x—VE—1)]

nociie PacKpHTHA CKOGOK H NPHBEReHHN MOJOOHMX OKamercd
MHOPOYJIEHOM n-fi CTenenx OT x ¢o crapumM xospohunyentoM 1.
(OH nazmBaerca n-M NOJHAOMOM YeGninesa.)
© 6) Hogaxute, yto T, (x) HMeeT n JefCTBHTENLHLIX KOPHEH,
B) [okaxute, yto Bee JefiCTEHTENLHEE KOPHH MHOMOWIEHA
7, {x) saxmouers mexay — 1 v L.
r) HJoxaxure, uTo HMEET MECTO TOXKUECTHO: -

Ty ()= 2T,y (0 + 4 Tos(0) =0.

) Dokawure, uT0 MexAy ABYMA MOCACKOBATEIbHEIMA KOP-
usMa T, (x) aexur ogH Kopeds Tn.p (x).
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§ 7. HMporpeccun

X 140. [anw apugMeTnueckas nporpeccus
waace al, a,, wey 0, H TEOMETPHYECKada NpoTpeccHa
"1 by bay oy Z O6Ge nporpeccHH CoCTaBJeHEl

#3 NOJIOKHTENLHHX YHCEJ, NMpPHYEM BHNOJIHAIOTCA COOTHOLIE-
HHS: @, = b,; @, = b,
Hoxasats, qro b, >a, npy 2 > 2,
141. Moxuo J¥ H3 yucen 1, %, %, %,...,21—,.,... BEIGPATE .
GECKOHEUHYIO [eOMEeTpPHYECcKYIo nporpeccmo. cyMMa Kompoﬁ
|
paBHa F? Panual?

142. Tpu npoctnix uucna, Gonbimue 10, ofpasyior apud-
MeTHUeCKylo nporpeccno. Jlokasate, 9To PasHOCTh Nporpec-
cHH JiennTed Ha 6.

143, B apudmerHyeckofi mporpeccHH cyMma fm ee mepBhIX
4ieHOB paBHa CYMME 7 TIepBHX WaeHOB (m=+n). Hokasars,
YTO CyMMa ee NepBHX M + n uneHoB paBHa 0.

144. Ecne uncna a2, b2, ¢* pasmtqum H oGPaaym apudme-

THUECKYIO nporpeccmo TO uHCAA +c TTa app TOXe

06pasyioT apugMeriiueckyio nporpeccrio. [okasaTs.

145. Usenn GeckoHewHofi apH(METHUECKON NPOTPECCHH —
nensie gucna. JlokasaTh, yTo CyMMH HX LHGp He obpa3yior
apH(METHUECKONl NPOrpeccHH; KaK G6H MH MX HH nepecras-

TSN,
146. JoxasaTs paBeHCTso:

Sn S’n—Sﬂ
Sy —Sn = Sin =S’

rae uepes S, oGosHaveHa cymaa k mepBHX UJEHOB MeOMeTpH-
4ecKoi nporpeccnu

147. Nnsa toro 4ToORl MHCJAA X;, Xg, ..., X, odpasoauaann
apHQMETHUCCKYI0O  [pPOTpPeccH0, HeoOXOAUMC H JOCTATOYHO,
4TO0L paBeHCTBO .

1 ' _ k1
X1%q xk_l Xy X
BHIOJHSNOCH OPH .moﬁom uenom k£ > 2. Iokasats.

148, Kaxapli usieH TOCAENOBAT&ILHOCTH &g, @y, .oy @,
paBeR OCTaTKy OT Je/eHHS HA p COOTBETCTBYIOLIEro UJEeHa reo-
MerpauecKkoll nporpeccuH. HafiTh Takoe HaHMeHblee HaTy-
pasbHOE 4HCJO M, YTO @, = 8  AAA MOGOTO R > m.
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149, Ilycts ay, @y, ..., @, — FEOMETPHUECKASA NPOTPECCHA.
3uan : :
Sl=a1“|"aa+ ..--l‘a’z

n
1 1 1
Sy = ;l‘—"‘;:"f' ---+*;-;.
HAiTH :
P=uaa,- ... -a,
150, Ecov uncna a,, 4y, ..., Gy ... COCTABISIOT apHPMETH-
YeCKYi0 IIPOFPeccHI0 ¢ OTAHSHON 0T HyJISi PasHOCTRIO, TO YHCAS

MN™, MN™, ..., MN™, .

MOTYT RaThb (npH Hagnexameym spGope wacen M u N). .moﬁym
HBHEPEJI[ 331aHBYI0 FEeOMETPHYECKYIO l'[pOI‘pECCHIO C TIOJIOXKH-
TENbHEIM 3HAMEHATENEM. Jloxasarb

151, [Ina moGoii reoMeTpHIecKoi nporpeccun Uy, Qgy oney
weer Oyy oo C TOVIOKHTEJIBHBIMH U/ICHAMH H EO3paCTaIOIJJ.Eﬁ
apHQMeTHuecKoll nporpeccud by, by, ..., b, ... MOXHO TaK
noaoGpaTh OCHOBaHHE .CHCTEMBl JIOrapu(MoB a, qmﬁbl BBITION-
HSJHCh COOTHOLIEHHS:

b, —log.a, = by, —logs ag = ... = b,,-—loga Oy
Hokasars.
1562, Hdanm n OeckoHeurnnix (B 00e CTOPOHEI) HEJI0YHCIEH-
HBIX ApHQMETHYeCKHX MporpeccHil, Kaxisle ABe H3 KOTOPHX

uMeroT obmui unen. JloxasaTs, 9TO0 BCe NPOrpeccHl HMeioT
o0lIMi YJseH.

§ 8. Heaumocts wdcen™ - -

— 153. Uspectho, uto zpobhb -%— COKpaTHMA

KaaceH (@ ¥ b — nemue uucna). Cokpatuma u JpoGb
2 +’; Eemn fa, T BEPHO JM  oOpaTHOe
yTBepcheHHe? '

" Tpn pemesna 3agas 3T0r0 naparpaba wacto GLBAOT HONEIHH CJle-
ywm.ne EODTHOI.I]eHHH

bt ={a-—0) ("1 +a" b - a" WA - .. BT
{cnpaseAnnBo npE moGoM ),
a’ ot = (a 4+ b) (@ Lt— a2 b4 @ — L - (= HPL Y
(cripaBesMBO TPH  HEYETHOM n)

B cnpabennvBoCTH STHX COOTHOWIGHHA MOMKHO YOEAWTRCH HEOOCped-
CTEeHHOR mpoBepKOi,
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154, EcJH uBcI0 HMeeT HEYeTHOE MHCAO Jenuteneil {BKMO-
yag | ¥ caMo YHCIO),- TO OHO — TOYHHE KBajgpar, Jfokasars.

155. Ecim.p ¥ g — npocTele 9ucaa, GoJBiUHe Tpex, ToO
p* — ¢ peautcs Ha 24. Hokasare. -

156. OcTaToK OT Aenenus npom‘oro yucaa na 30 — Toke
npoctoe uHcso. Ilokasats.

157. p u 8p* 4+ 1 — mpocThie YHCJAA. Haﬁ’m

158. p, p 4 10, p 4 14 — opoctue uncaa. Onpe,ue.m’rb
p (HaiTH BCce pelIeHHs 3aja4M M JI0KA3aTh, UTO APYIHX HET).

159. Byger s uucio 4p + | DpOCTBIM, €CH K3BECTHO,
gTo uucaa p ¥ 2p + 1 mpoctae 7 p > 3?

160, HdoxasaTb, 4TO HaAMEHBLIEE YHCJO N, B3aumuo npo-
CTOE € KaKZBIM H3 yHcen 1, 2, ..., n, €CTb 4HCAO NPOCTOE.

161. Ecmma, a+ d, a + 2d, ey @ (n — 1) d B33BEMHO
NpPOCTHL € 72, To d W n He B3amMmuoO npocTsl. Jokasate.

162, JoxaszaTb, 4T0 cyMMa n NOCHEL0BATENbHLIX HEUeTHHIX
HATYpA/IbHBIX UHCeA TPH A>| ABAAETcd COCTABHBIM LHCJIOM.

163. Hokazars, uTo Aaa Jmoboro n HafijleTc Takoe. Xx,
yTo gHcao nx -+ 1 cocraBnoe.

164. Hans Tpu uenwix gucna K, M, N, npauem K u M —
B3auMHO jipocThie. JIoxasaTh, 9TO Ha#fiercs Takoe nenos
qyucao x, yro-Mx -+ N geautca na K.

7"7 K :

165. I.ioxasa'rb, 4TO 77 — 77 pemures Ha 10, .

166. Hokasatb, aro 222255 L. 555522 nenprcs HA 7-

187. Hokasare, uto 11 — 1 nenurca Ba 100.

168. Hokasars, 4to e g fenuTes Ha 101992
169. a) Ha xaxyio uudpy xomuaercs umcao 7777777

6) Hafitn zpe mocjepune uudppel SHCTA 1414
170. 3nasn, uro 13 717 421 = 7612 + 7 . 1370% = 4392 +
+ 7. 1390%, pasnosmure 13 717 421 na muoxuTenn. -
- 171. a) CkoAbKO pasjMYHBIX JeNuTeNell HMeeT 4HCIO

22 .3%. 44. 55
6) Ilycte py, Ps ..y Pp— pas3HUHBHIE TIPOCTHIE YHCNA,
a'a, ay ..., ak — Ha"rypanbme UHCJIA. J_onaaa'rb 4TO YHC-
MO 1= P&, Pytn -..v Pyt EMeRT (@ +- 1) (@ + 1) - (@, + 1)

pasnnyHex - Jeautenedl (cuutas | u n).
172. Ecnu @+ b + ¢ peawtcs Ha 6, 10 o+ B+ 8
Tome jenartca Ha 6 {g, b, ¢ — venwe r-mc.rta) Joxrasars.
173. a u b — veawe yncna. JokasaTe, 470 yHCAO gt~ &9
Aenutest Ha 441, eciy H3BECTHO, YTO OHO JenMTCA Ha 21.
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174. JoxasaTk, 9TO NpH BcexX 7 gHcao 328 4 407 — 27
Aenurca Ha 64.

175. Hafith o6muii HanGoJbINEE JeNHTENb BCeX YHCEN
BrRa 77+ + 82°+! npH 21 HEJOM H HEOTPHHATENLHOM.

176. JokasaTh, uTo ugcno B52r+i. 2042 L 3n+2. Q4]
npx n > 0 genurca Ha 19.

177, Ecne nenoe uneno p>1, 1o 4% — 3% . 7 ne.nnmﬂ
na 84, Hoxasatk,

178, Jloxasats, 4To n®— 5n% + 4n npH BCSKOM MenoM
n>2 nenutca Ha 120,

179. IloxasaTb, yTo npH a0 sucno 117+2 4 1241 ge.
JqETcA Ha 133

180, Hokaxure, 4To Aag moGOTG LENOro YHCIA n CymMMa
12641 | 22641 J2e+l | o (2n)4+1 penutcaHa2n 4 1 k=
=0,1,2,...

181. [okasaTb, 4TO HH NpPH KaKOM LEJIOM 7 BHIpaXKeHHe
nt + 3n+ 5 He jmesaurcs Ha 121.

182. Mokasats, uro 1f4 204 ... 4 9 —3(1* +6¢ 4 89
neaurtcs Ha 18 npu Bcex HATYpadbHHX f.

183. Haittn wanMenoliee ue/ice WYHC/IO, HaMMHaOMEeecs
uutpolt 7, U TAKoe, UTO €CIM NEPECTABHTL 3Ty UHPPY B KoHeLL,
TO YHCJIO YMEHBIIMTCH BHATEPO.

184. Hafith nauMensiiee 4ucjo, B 4 pasa MeHbllee CBOEro
o6panieHRoro (T. e, COCTOAINEr0 M3 Tex ke undp, HO sanHcaH-
HBIX B OOpaTHOM NOPAJKE),

185. Ecan aas Juo6oro HEAOr0 YHCAA, HMEILIErO HedeT-
HOE YHCHAO 3HAKOB, COCTABHTE OOpaHleHHOe M H3 GOJIBLIEro
H3 3THEX ZBYX YHCeN BHYECTh MeHblee, TO MOJYd4eHHAs pas-
HOocTh Gyzer penuthea Ha 99, Jloka3ath.

186. [okasats, uTo BCce uucia paaa 10001, 100010001,

1000100010001, ... — cocTaBhuE,

: 187. ﬂoxa}xme, Y70 AaA JOGOrO YHCAAa f CYIECTBYer
Takoe N, uto yucna N 41, N+ 2, ..., N + n — Bece co-
CTaBHLIE.

188. Ilyete a, b, x, — /mobkle HaTypadbueie wucna. Ho-
Ka3aTb, 4YTO B MOC/EIOBATENLHOCTH: X,, X, = @X, + b, X3 =

- = ax; -+ b, ... — He BCE YHCJIA NPOCTHIE.

189. Hafitn nanMennuee uucno, Aaiomee octatkH: | —
NPH jejeHHH Ha 2, 2 — IpH ACJEHHH HA 3, 3 — NPH SENEHHH
Ha 4, 4 — npH JejeHHH Ha 5, 5 — npK OeneHHH Ha 6.

6) Haiitn HanMeHBIIEe YHCJAO, KOTOpOE NPH AEJEHHH Ha
n,nt+il,n+2 .,n+m gaer COOTBETCTBEHHO OCTATKH

nr+ i ..., r—l— m.
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190. Tlycte wumeercsa mecTH3aHaywoe wueao N. Jokasate,
gTO €C/H Pa3HOCTb MEHKAY 4HCA3aMH, COCTABAEHHLIMH H3 Tpex
mepesIX ero uudp H W3 Tpex mocaesHHX uMp (B nopsiKe HX
cJefoBanMs), JEHTCH Ha 7, T0 M cAMO YHCIO JeJaHTCS Ha 7.

191, Idagy TpH OHENMHX YHCAZ, SBASKIEIHECS TOYHMIMH
KBajipataMd. Ecnii cyMma 3THX Tpex gHcen AenHTcd Ha 9, 1o ua
HBHX MOMKHO BRIGpATH [BA, PASHOCTH KOTOPHIX TaKKe Je/HTCR
Ha 9. Hoxaszarte.

192, Hoxasark, 4YTO CyMMa KBaJpaTeB TpeX IeNEIX JHCEn
HEe MOMKeT NpH AeneHMH Ha 8 jarb B ocratke 7.

193. B xaxof creneHu Bce wdcha (KpoMe vHCeJ, KPATHRIX
7) npu fesennuy Ha 7 JaAI0T B ocTartke 1?

194. HNokazate, 970 ecnH HeoOXORMMHI R ;J;OCTaToqnun
OpH3HAK JAeAMMOCTH, BHIpaXalomuHcA uepes crBoficTBa nMdp
yHCsa, He 3aBHCHUT OT MOpAAKa UH(QpP, TO 3TO — NpH3HAK JeNH-
MOCTH Ha 3 HAH Ha 9.

195, BoiBecTH NpH3HEK AeHMOCTE Ha 11,

196. a u b — narypancHme gncaa. Haumenrmee noao-
xaTenbHOe uHucAo d BuAA ax -+ by, rae x H y — LeJse YHcAa,
paBHO HauGoAbeMy oOMieMy JeAHTEN0 uHCed a4 H b.
Hoxa3are.

197. Hoxasath, uto ecnn (m — 1)} -+ | genurca ua m, 10
nt — TNPOCTOE  YHCJO.

198. Uncao p — npocroe. CKOMLKG CYRECTBYeT HaTy-
PAJILHEIX YHCEX, B3AHMHO DPOCTHX C YHCHOM p® H MEHBUINX,
yeM p?

199, Joxasarb, 9TO MOKA3aTesb, C KOTOPHIM AAHHOE Npe-
CTOE UHCAO p BXOJHT B PA3jIOKEHHE HA IPOCTLIE MHOKHTEIH
yucaa nl, paeen

) n n "
oy ) E o
200. HaiiTu dHcAo XBOGK B PasfOKeHHH HE MHOKHPEAH
gacna R+ Dn+42)-.

201. Hoxasare, uto n! He Jenurcs ua 27,
202. Nokasars, w10 (al)U1  gpjgeTcs  JenureaeMm
upcaa (nhl
{2a)!

203. Hokasats, 4To —@F " UeN0e  uHCHo, AenAmlescs

Haueno Ha n -+ L
204, Hokasarb, 9T0 eciH p — NPOCTOE YHCNO, GoJbluee

TpeX, H 1 = E’;—], T0 2% — 2 Jenutca HA .
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205. a) 2 — | H 29— | B3aHMHO MPOCTH TOTA2 H TOJBKO
TOrjla, KOrja p U § B3aHMHO npocTsl. JlokasaThk. _
6) Jlokasath, uto mobbie ABa uucna M3 paga 28 - 1,

22 L I, ..., 2"+ 1 HABAAIOTCH B3AHMHO DPOCTHIMH.

206. oKasatk, ¥TO €CJIH p [IPOCTOE H 4 HE JENMTCH Ha p,
10 a»~! — 1 penutcs Ha p (Manas reopeMa dPepma)

207. HokasaTh, 4T0, KakoBo Obl KM GbIJI0 HATYpasabHOe
yacao N, CYWeCTBYeT WYHCAO, 3aMHCHIBAEMOE EJHHHIAMH H
HYJSMH, KOTOpoe feiuTca Ha N. ‘

208. CymecTByer Takoe HHCNO 1, YTO f-3HAYHOE WYHCJIO,
3aMHCHBAEMOE OfHHMHE efdHHIamH, fenntes Ha 173. Joxasats.

209. [lycts £ — marypanbHOe 4MCJO, HE JeNAINEECs HA
3. Hoxasarb, uto Jas MoGoro m > 9% CymecTByer HHCJIO

- A, 3aNHCHIBAIOIEECS] C TIOMOINBIO M SEHHMIL H HEeKOTOpOro
KoJIH4ecTBa HyJsefdl, xotopoe pesurcs Ha 111...11,
—_——
& uudp

210. Yucno A, sanuchiBaolieecs ¢ nomouipio L efaunmn
H HeCKOMbKHX HyJaefi, gemurca ma 111 ... 11, rze £ 9.

) ' k undp
HNoxasath, wro mi6o L = &k, an6o L > kB 4 9. _

211. lokasars, 4o CYIIECTBYET YHCJO, AeNAIMEecs Ha
7, KOTOpOoe 3aNHCHBAeTCH ¢ MOMOMILI0 OJHHX TOJLKO EIHHHIL
‘H HyJell, TipAYeM KOAuYeCcTBO enuHuil 1961, nyned 21%01, noc-
JeAHAA UHDpa — eJWHHIA, )

212. Henutcas Jsm Bl-anaumoe 4YHC/IO, COCTABJEHHOE H3
OfIMHX eJHHHI, HA 817 :

213. Ecan p — npocToe yneno, He pasHoe 3, To QHCJO, 3a-
NHCLIBAEMOE P eHEHLEMH, He JeJHTCs Ha p. Ecam p — mpo-
CTOe YHCJO, CTJAHYHOE OT 2, OT 3 ¥ 0T 5, TO WHCJI0, 3aMHCH BAEMOe
p — | enusuueli, genntcs Ha p. Jlokasars.

214. Haiitu TagHe HaTypanbHble yHcAa @ B b, MEHBIIHE
10, aro ocratok ot jAenenus umcaa 111111.4 ma 1111 b,
Ha 1000 Gonsme ocratka ot apenenus 1111t .g ma 111. 5.

215, Haiitu Bce Takue TpoMxu umcen g, b, ¢, OTIHYHBIX
or 1, 4T0 mpousBelieHHe MOOHX ABYX YUHCEJ TPOHKH, CHOMEH-
HOEe ¢ eflHHHNel, JeJHTCA HA TPEThe QHCIO. .

216. Noxasars, uto cymma 1% 2% + ... 4 n* npu Heuer-
HOM k jmequtes wa 1+ 2 4 ... 4 n.

X kxace 217, Henurca au na 7 YHCIO 6?880?

' 218. Kaxoe uncio Hafo NpHGABHTL K BHpa-
xeHuw (p? — 1. (n—— 1)1 y1oGnl OHO JENKAOCH HA nY
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219. CymectByeT /M TaKoe MOJOKHTENLHOE /1, YT0 YHCAA
11 ..199 ..955..599..9,

e st e p— —— o————— it
n uudp n nuhp n uidp " uudp
11...1199...9955..55 99 ...99
Nt — A p— —  Na———— —————
ni. n+1 a1 nt1
JeasTca Ha 19597 '
220. s moGoro npocToro p pasHocTs
1M ... 122,,233 ...3 .88 ..899 ..9—123456789
Rt et e — Movm— st ti—. ore———r
p uupp £ uedp P uudp p uudp £ uadp
geautcs Ha p. Jokaszath.
221. [oxasats, 910 aas qaGoro nn > 2 pasHocTs

cn™ -—Cﬁ;f ZeNUTCA Ha 230,
222. HNoxkasaTh, 4To Aasa MOGRX umenwx p, k, [, rae k>l

¥ p — NpOCTOe 4BC/O, pasHocts Chy — Ch fenuTes HA p.
223. IokazaTh, 9T0 €CJIH ffi B A B3AWMHO NPOCTH, TO 4HC-
no (m+ n—1)! pgemntcs Ha mpoussenenue ml nl

224, Ilokasats, uro 297 4 1 genmres Ha 3+,
225. CymecTByer JH TaKoe ie0g p, WIO UHCIO —p—
ABIAETCA LEJLM IIPH JIOGOM HATYDPANLHOM 1P

nl
=

e

§ 9. 3azaun c ueiLiMH YHCAAMH

VIl — X 226. Uncna or 1 go 1000 peinucans nogpsaa

KIaceh no kpyry. Hauunag c mepBoro, BLIYEpKHBAETCS
Kaxpoe 15-e gneno (1, 16, 31, ...), mpHueM npH
MOBTOPHBIX 00OPOTAX 344epKHYThe YHCJIE CYUTAOTCH CHOBA.
LXO/IBKO YHCEN OCTAHYTCA He3aYePKHYTHIMH?

227. Jokamute, 470 J0Goe Lesoe tHeao pydieft, Soabinee
CEMH, MOM(HO YIJIaTHTb 0€3 cIauH JeHeXHhMH OHJIeTama Ho-
CTOHHCTBOM 3 # 5 pyGnei.

228, CrOJNBLKHMH CIOCOGaMH 2" MOKHO PasfIORMTL B CYMMY
YETHPEX KBAJAPATOB HATYPaJbHBIX yHCesa?

229. ITponyMepyem NoZpsajg BCE HPOCTbie HHCIA, HayuHas
¢ b. Jloxaxurte, 4T0 Kawjoe npocroe yuenao Oyper Goanue
CBOETO YTROSHHOrO HOMepa. :

230. H3pectHO, 4TO CyMMa HECKONBKHX IIOC/EI0BATeNb-
HHX HATYpaNbHBX YHCE paBHa 1000. Haiitn Bce Takue mocae-
;;[ona'renbuocm
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231. Uro Gosbuie: 200! wnm 1002007

232. Bee gucia or egumuusl o 10 000 000 primwmcann
noapsg. Kaxux gucen Gojpme: TeX, B HANKCAHHH KOTOPHIX
BCTPEYARTCH XOTh OAMH Das €QMHMIA, HMJH TeX, B KOTOpPHX
eNHHHIA He BCTpevaercsr

233. Kakue uesble uHcaa NPH 3a4YepKHBAHHA nocJjepxedt
uudpel YMeHRMIAOTCA B LEloe YHCHo pas?

234. Ogxa u3 uudp MHOMO3HAYHOrC uHcaa — Hyab., [lpu
BhIUepKHBAaHUH STOIO HYJA YHCJIO YMEHbiIaeTcsa B JleBATH pas.

a) Ha kKakoM mecTe CTOHT 3TOT HYJBP

6) Haiitu Bce Takue uucaa. _

235. B kako#i cHcreme cumcsenus 70 aenuTtest Ha T

236. K KakoMy TpexsHa4HOMY YACAY JOCTATOYHO NPHIH-
cath 3 uppH caeBa, uTobhbl NONYYHTB €I0 KBajpat? '

237. Yucao siBaseTcs NONHBEIM KB3JPATOM H OKAHUHBAETCS
Ha 5. JlokasaTh, 4TO €ro TpeTbst chpasa Uuppa -— yernas.

238. BceMH BOSMOMHHIMH CriocoGaMM paCCTaBPITb IHbPLE
Ha CBOGOJAHLIE MeCTa (BMGCTO 3B8e3J0ueK) B CJLeJyIOUEM pa-
BEHCTBE:

500 * * oo (2 e 22

239. HokasaTh, uTO 7-3HAYHOE YHCHAC IIpH n>1 Beerza
foabine NPOM3BEACHHS CBOMX UHDP.

240. Haiitu Bce JBy3HAuHHE HHCNA, Ka¥Oe H3 KOTOPHIX
GoJienle yHesa, HANHCAHHOrG TeMH e uudpamy B obpaTHOM
NMopAgKe, Ha TOUHLHIE KBaIpar.

241. HafiTH JBy3HayHOe YHCNO, PABHOE CyMME KBAajpaTa
YHC/IA ERMHMIL H JHCAA JECATKOB,

242. Haittn Takoe uncro N, uTo N® cocraBneno us uudp
0,2 3,4,4,7, 8 8,9

243 Hafirn IMECTH3HAYHOE YHC/IO, KOTOpPOE NpH YMHOMKe-
HiH HA 2, 3, 4, 5, 6 gder ynena, HANMCAHHLIE TEMH Ke Hud-
paMu, 9TO ¥ caMo HHCA0, HO B APYTOM NOpHKe,

244, Haitth 12 ueanix NOJOMHTENBHBIX YHCEN, CyMMa
KOTOpPHIX PABHA MX NMPOH3BEIEHHI0. YKAa3aTh BCE pellleHH,

245. Jlano Tpex3HauHOe YHCJO, Y KOTOPOro Deppas M mo-
cnefusn wudpe pasesites He menee, ueM Ha 2. Cocrabiasercs
Pa3HOCTb 3TOrC UHCAA H UHcAa oGpamenHore {cM. 3ajauy 184).
K pesynprary npubasnsierca uncao, emy oGpaumennce. [lo-
Kasarb, YTo noJydYeHHas CymMma pasua 1089,

246. Ilokasatk, uto uHcaa 49, 4489, 444 889, 44 448 889
HNONYYAWIHECH KamRaoe TyTeM BNHCHIBAHHA B CepeluHy Ipe-
JBAVIIEro yncna 48, ABAAITCA TOUHEIMH KBAADATAMH. L
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247. BoceMb NENEIX QMcen 4, dy, .., Oy TONUHHERH YCA0-
Buo: 0<a; <ay<...<<a3<16. Jlokasath, YTO BCETAA CYIIECT-
ByeT TAKOE WHCJO K, UTO H3 JAHHEIX BOCBMH UYHCEJ MOMKHO
Bbi6paTh He MeHee Tpex mnap, CBA3AHHHX COOTHOIICHHEM:
ai -_ aj = k-

248. Hoxasate, 4TO

m m® " m?®
3 Tt

ABAACTCA HEJLIM GHCAOM NPH JoGoM LesIoM. i1,

249, Haiitn Bce ABY3HauUHBIE WHC/IA, KOTOPHE [JEASTCS
Ha [POH3BEJCHHE CBOHX HH(P.

250. [lokasaTe, WTO KBagpaT IeJOr0 4HCAA HE MOMET
OKAHYHBATLCA HYeThIPLM# OAWHAKOBLIMH NH(PaMH, OTAMYHBIMH
of HynA. Kakumu TpéMsa rudpaMH MOXKeT OKaHUHBATECHR He-
Joe 4HCJO, KBaJpaT KOTOPOrO OKAHYHBAeTcs TpPeMs OJHHAKO-
BHIMH OH(OPAMH, OTAHYHLIMH OT HYJAA?

251. O0o3saguM wuepes n? [OPOH3BEEHHME BCEX MPOCTHIX
yucen, Menbuwwx 7. Jlokasatk, 4To n?>n npu n>4.

252. HNokaxure, ure uncag 100 ... 00 50 .., 01 He 8-

49 uudpp 99 :qup
J1eTca KyﬁOM HHK&KOFO 1eJIoro 4ucaa.

253. Hexkotopoe uncao sAB/seTca TOYHRM KBagpatom. [fo-
Ka3aTb, 4T0 cymMa ero mugdp /1ubo Jeantca Ha 9, au6o npy
JleeHdHn Ha 3 jaet B ocTatke L.

254. Hssectno, uro lnal 4 [nB] = {n(a—}'-@)] NpH BCex Ha-
TypancHuX n. Hoxasats, 4ro a Hid § — mesoe 4HCTO.

255. Jloxkasats, gro V 10{(L + Y TON® — (1 — 1/ 10)90)—
esige  4HCJAO.

256. lfokasath, 9TO. HE CYIIECTBYET TAKHX USNEIX TIOJIOMNKH-
TeJLHBIX YHCST X H ¢, 910 x* + 3 = 4y (y + 1).

257. Hanu aetplpe HENMBIX NOJMOKHTEILHBIZ UHCAA &, O,
aa, gz [lo HEM cocTapimoTCcd 9eTHIPE HOBRIX 4YHCHAA b, =

= @y — Gy ], by = ta, — a5, by=las—a; |, by=|a,—ay|
C yacnamu by, by, by, by mOCTyNAIOT TAKHM XKe 00pasoM H T. A.
HokasaTh, YTO HA HEKOTOPOM KOHEYWHOM IIare BCe paaﬂocm
obpatarca B 0.

258, Ilenwe uuena ot 1 pao 1956 BeImHcaRm nOApAN:
123456 ... 1956. YMHuOXKUM nepRyio Ludpy Ha 2, npu6GaBuM K Hefl
BTOPYIO; BOJYUCHHOE YHCJIO OMATH YMHOXKHM HA 2 # MPHGaBHM
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TpeThbio WEPPY ¥ T. Jl.; HAKOHEL, NPHGABAM NOCHEZHION LUHDPY.
C monyyeHHHM YHC/AGM NPOJEAaEM TO KE CAMOEe, C PE3y/ik-
TATOM — ONATH: H T. 1., IOKA He no.nyan OJHO3HAYHOE YHCJIO.
Yemy Gyaer paBHO 9TO YHCJIO?

259. Cpeau nociefoBaTe/bHEX nap uudp umcaa 11 001 )

HAXOJSTCA BCE JBY3HAYHHE UKCNA, 34MHCHIBAEMbIE eIHHHIIAMH
u nyasamu: (11, 10, 00, 01). Hasa Kaxxoro n mOCTPOHTH aHano-
THYHOE YHCJO, T. € TaKOe, CPEAH TPy NOC/AeJOBATeNbHEIX N
iH(p KOTOPOre BCTPEHAIOTC BCE n-3HAYHBIO YHC/A, 3AMHMCHL-
paeMbie eJMHHIAMH W Rya1sMH. Kakoe HauMeHbllee YHCAO 3Ha-
KOB MOIKET HMETE 5T0 UHCJO?

280. JoxasaTh, YTO -BCAKOE YHCIAO MONKHO €JRHCTBEHHEIM
¢rnocofoM  3anAcaTth B Bnge

Nl4ay-204ay- 3!+...+a,, nl 0<a <.

261. Ecan gucno genutea Ha 99, To cymma ero uudp me
mensiwe 18, Jlokasats.

262. B 100-3paguoM gHcite Bee WHEOPH, KPOME OAHOR,—
natepkd, JokasaTh, 4TO OHO HE SABAAETCA MOJHEIM KBAJADPATOM.
To xe camoe JoxkasaTs Aas 1959-apaynoro yucna.

263. M3 979 pasAMUHBIX OE/EIX  TONOMHTEJLHLIX duCel,
He npesocxofAmux 1955, MoxKO BuGpaTh 3 TaKHX, IO cyMMa
IABYX H3 HHX paBHa Tpereemy. [lokasarh.

264, PasHocTb MeXIY CYyMMaMH KYGOB 1 IEPBHIX YETHBIX
H £ IePBLIX HEYETHHIX YHCEN paBua 2240. Hairu n,

265. HailtH Bce Tague-HATypa/dbHeEE YHCAR 71, YTOOH -BCS-~
_KOE COCTaBHOE YHCJO R, B3AUMRO IIPOCTOE C N1 H MEHbIIEe €ro,
AIBJINIOCH KBAajpaTOM LEJIOro 4HCAa,

266. HakTH HAaHMEHBLIIYIO COBOKYIIHOCTh TAKHX YHCEJ, UTO
ana .moboro k (1<k<<N) MOXHO TaK BHOPaTh HECKOJBKO
qHces H3 STOH COBOKYMHOCTH, 9TO0 HX CyMMa paBHa & (N —
J4HHOE UHCJO).

267. Hoxasars, urto jis .moﬁoro n cymecrayeT CKOJIb
yrogHo GOJbILOE 4YHCNO, NPEJICTABHMOE B BHIE CYMME IABYX
KBaJpaToOB POBHO 7 Pas/HUHBIMH CrocoGaMy,

268. Bce aBy3nayHbte YHCHA, HE OKAHYHBAIOIHECS HYJIEM,
BHITMCHIBAIOT OAHG 324 JPYTHM TaK, UTO KaKJoe clenylollee
YMCHO HAaumHAeTCs ¢ nocmefHell uudpe npeAsAymero. Hs
MHOTO3HAYHEIX UACEN, KOTOPHE TaKHM OOPAa30M MOMHO TMO-

AYu4uTb, BHGHpPAOT HauMeHbinee K HauGoabwee. Haittu

HX CYMMY.
T4



269. a) HafiTn yacTHOe OT JeseHAS YHCNA
1

o
2+ 5
1
T
2-|-*—2-
{(n Apoex) Ha 2. _ .
6) [IycTe @y, da, .oy gy oovy @, — TOJNOKHTEJALHLIE YHCJIA.
Uto GoJjblie: . :
14 a——-Ll——— MU 1 -+ —-———l—]—
o+ ‘ B e
atat at e
. . _ v
R ta

270. TpeyroawHukoM [lackans HassiBaeTcs uuCIOBOH Tpe-
YTOJLHHK °
1
11
121
1331
14641

B KOTOPOM IO KPasM CTOAT eXEHHIM, 4 KAKI0e WHCIO BHYTPA
PaBHO CyMMe JABYyX CTORIIMX HaA HHM B OGamkaimed cTpoke
ceepxy. CKOJILKO YdCeNt, He Je/iflIMXCH Ha p, CTOHT B NEPBHX
p* cTpokax? (p — JaHHOe IPOCTOe YHCIO, 7 — JnoGoe Bary-
paneHoe YHCO).

271. Hafitn npaBuabRYIO ApoGh, NMpPEBHILIAIOLYI0 ;, sHasd,

UTO OT YBENHYEHHA €€ YUHCJHTENR HA HEKOTOPOE YHCJIO H YMHO-
MEHHA 3HAMEHATeJs HA TO JKE€ UHC/AQ BeqHYHHA JPOGH He Me-
ngeTes.

272. Haiitu nepBuie TpH IudpH 9HCIA

0,1234 ... 5051
0,51604948 ... 321
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. 273. Hpkaszath, ¥TO HpH ARGEX SHAKax quce] e, (Kax-
AOE M3 KOFOPHX OTJIHYHO OT HYJA) Cpegu qHCeR

01109203, QynGpalsy, ig30s dsa
— Qg3 lgp Qgy, — Qg Uy, Qgg, — O3y Qg lyg

HMeeTCA XOTA OBl OJHO IMOJOMNKHTEIbHOE H XOTA Obl OFHO OTPH-
LaTe/LHOe.

IX—X 274, Hali™h Tpu HaTypanpHBIX dHCAA, H3
KN2CeHl MOMAPHHX IPOH3BEAEHHH KOTOPHIX MOMKHO.

06pa3oBaTh apHPMETHYECKYI0 MPOTPECCHIO.

§ 10. Pasunie safaum

ViI—X 275. IokasaTs, 4TO Znf MOBOro LENoro
Kacen! n wicno (/2— 1y npejcrasmMo B BEAe

- pasHoctH V' 3+ 1 —Vm, rae m — nenoe.
276. a) Dymer am zpo6n 0,1234567891011121314 ...,
KOTOpas NOJYYATCA, €CAH BHIHCAThH Noc/e HyJI5 TIOAPAA Bee
Le/IBe YHC/AA, TEpPHOSHYECKOR?

6) Jano uHcao, BopaeHHOe  JISCATHYHOR  JpoGbio
0,1000000001 ... (exsHHEuE CTOSIT HA MepBOM, HECHTOM, COTOM,
THICAYHOM, NECATHTHCAYHOM H T. j. MECTax nocje 3amaToll;
otTajJbHble Hubpw — uyan). Hdoxazate:

1° gro 3ta OpPo6b — HEMEpHOZHYECKAS,

2° uro KBa}.\paT 3TOr0 YHCAA — TOXKE HelepHOLHUECKan
Apobn.

277. Hana BoapacTalomaﬂ noCNENOBATENLHOCTh  LEJEIX

QuCe; _ .
8 <y < By < s K

) a;— &
PaccMaTpHBalOTCH  BCEBOSMOXHEIE XpoGH  BHAA __;__:_]l.

e o u M g; — YHCJA H3 NaHHOR MOCNENOBAaTeNLHOCTH B i 3> f.
Jloka3ars, 4TO TPOH3BEEEHHe BCeX TAKHX JpoCEH — Ha'ry-
PANBHOE UHCJIO.
278, Halitu ofmuii Bua uyWcen x, OGMafAOIMIHAX TeM CBOH-

I o
CTBOM, 4YTO YHCAO = 34anHCaHHOE B BHAE JeCATHYHOH Il,pOﬁH,

nsobpaxaercs HauuHasA ¢ NepBOA 3Havamed IHMPH TEMH XKe
UHGpaMH H B TOM K€ NOpSIKe, UTO H X.

279. Uenvie uncna 1 < ny < ... < 1, 061a/AI0T TEM CBOHCT-
BOM, UTO €CJIH § < j, TO JecATHYHAA 3a[0ACh 4HCaa n; He HayH-
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HAETCH C JECATHUHON 3amkCK uwcia n, (HANPHMED, eCaH A,
pasHo 13, to n; e moxer pasparecs 135). [okasate, uto

1 1 1 1 1 1
HT+E'+H;‘+"‘+EI“‘<‘,1+_2—+"'+T'

280. Ecan —‘:;--— npaBufLEas Apobb, TO OHA MOXET OHTb
npejcraBjieHa B mme

4 thh + ‘h‘h‘h ot ‘h% w g

T g1, Gas -eer §, — LRJABIE H TOJOKHTSILHHEE YHCAA, NTPHUEM
@< G < ... < G, JOKasare.

281. a) HoxasaTe, 9TO0 AJf MOBGOro NOJOXKHTENABHOTO nHcaa
N moxHO HaHTH TaKoe HATYPanpHOE YHCIO n; 910

L+ g+ + ot >N

6) PaccmoTpeM Bce uesbie 4MCA&, B HANHCAHME KOTOPHIX
He ydacTayeT ukdpa 9. Jokasatk, 410 cyMMa oOpaTHHX BesH-
YHH JO0Oro KoNW4ecTBa TakHx uHces (Ge3 MOBTOpeHHA) He
Gonsme 28,

282. Hoxasatsb, 4TO cymMMa
i | 1 1
—2'+T+—4—+ +'T

HH NpH KaKOM 71 HE MOXKET GbiTh LEJHIM YHCAOM.

X—X 283. OcpoGoauTsCs OT HPPALMOHAILHOCTH
. KAACCH B SHaMeHATeNsX Apoledt: \

1
Ververve
1

) VeV etV AV
284. Bee NONOKHATENBHHE palHOHA/LHEE YHCAS ABAAIOTCH
YJeHAMH IOCAENOBATeNEHOCTH '
1 2 1 3 2 1 4 3
-'i_‘; T; "'2“s "‘i"’ "rz', "5"9 ‘T",. T! “en g
B KOTOPOR H3 KBYX 4YHCEN PaHEIIE HAET TO, ¥ KOTOPOro MeHbile
CYMMa SHC/HTENS H SHAMEHATEJA, 8 €014 CYMMBI PABHELL, — TO,
¥ KOTOpOro Mewbimufi snaMeHatenb, Ha mecTe ¢ KaKkuM HOMe-

pOM CTOHT qncno-—g—.
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285. JlokaxuTe, 4T ecny 2, b, ]/—-l- V& pausonanbhm,
10 Va u Vb Toxe panuoRanbHEL.

286. Mokaszark, Y10 HECOKpaTUMAan Apodbi Gyzer uucroit
NepHONHYECKOH ToTAa W TOJBKO TOTA4, KOTAZ b B3aKMHO TpO-
cro ¢ 10. -

287. a) HMoxasath, .UTO 9HCJO ]/ 2 He Moxer GHITB mpel-

craBneHo B Buje p+ g Vr, the p, ¢ I — panMOHANLHEE
yHcaa, r >0, :

6) Hdokasate, 4TO BHIPAXEHHE: l+ V3 HE MOXeT OhTh

NpeiCTaBIIEHO B BUJIE CYMMBI KBAApATOB Unces Buga a + b)/ 3,
TAe a U b — pauHOHA/pHbIE YHCIA,
288. Haiite sce Takue HaTypanbHBHIE UHCAA @, b, ¢, 4TO

b b
Vet =a} <
. 289. Ecam cpegnee apudmerngecKoe 7 NepBHX UuDp URCAA
V2 — 1 sakmoueno meway 4 -3~ ¥ 4 -, T0. 570 Ke BEPHO

u gas urcna 2—7 2. JokasaTe.

290. HokasaTe, 4To uncao)/ 2 -3 uppatiuoHanbHo.
201, Hoxasats, uTO eC/E CyMMy npocmx Zpobeii

1
"+n+1 +n—|-2

(n — uenoe uxcno) o6paTHTL B HECATHYHYIO ApoGb, TO NOAY-
gesHaa JpoGb OYJer CMEMIAHHOR MepHONHYECKOH.

202, Beskoe pAalMOHAMBHOE YHCHO %egnuc*raenﬂum 00-
pasoM rpefcTaBageTca B BHJE }

P .
iR Bl s

rae 0<x, <2 npu k>1. lloxaaa'rb
293. ,Iloxasa'rb yro ana moforo uscna g (0<a<l) u
moboro N mainytea Takue wenme m, o (0<n, 0<m<<n<N),

gr0 Jan—m| < Al—,

X ' 294. He cymtecTRyer -Takoro m, 4toOH cpe-
KAace { AH yHcen
C?m C}n, ey C,r:: :

6Lvio MOpPOBHY 4eTHHX M HeueTHhX. Iokasate.

78




295. PaccmoTpaM TpR dHCTA:
a=CL+Ch+Cat e +CF + i,
b=Cr+Cr+Chid o +CF T+,
c=Ci+Cad+Ch+. +CH T4 L.

Ilokasats, 4TO ABA H3 HHX PABHHI MEXJY CoGOfi, a TpeThe
OTMYAETCS OT HMX HA eQHHHUY.

XX 296. Ilokasats, w10 ey
KAACCH .

a b 2a,b : :
dopr= B by om0, 1,2
P ]
To. an""V-anbo __(&'Icl—'l/'f-ldb«)S
an+V 8y by ao+V a5 by

(yHcaa @, ¥ b, TIOMOKHMTENBHH).
297. JlokasaTb, 4TO ecjaH

dtad+ A am=p Nt =0
@by + by + ... +a,b, = g

[y

TO
. b, by by q°
208. Tlyets @, 4@, ooy @, ~— NOJONKHTENLHEE LENHE YHCAA,

TPHYEM @, <y <... <a,<2n. [lokaxKHuTe, 4TO €CJIH HAHMEHbLILEE
ofluee KpaTHOe [OOGHIX ABYX H3 STHX uuces Gouasiue 2n, To

2n
a > 5

X 299, flokasate, uT0 a 4 Etﬁ =-—1, ecrn
KJaacc @t a4 1 =0

300. IToc/ezoBaTeNBHOCT £y, g, ... COCTAB/IEHA N0 3AKOHY:

r,,-l--’——
n=1 mp=—7p->

Ipeacrasum r, B BHAE HecoKpaTHMoll apo6H %. Jokasarb,
4TO MpH BCEX K > 2 CHpaBefMBH HePaBeHCTBA

p 1
0< V_2<21/‘§q=‘.



301. Yro Gomwmwe: sin (cosx) Ham cos (sinx)?
302. Tlyetb a 1 b — ABa NMONOMHTENRHHX 4HCAd, a<b.
CrponM mo 3THM YHCIAM JBe NOCNEJOBATENbHOCTH:

ao =.a| al = Vaubo ’ ﬂ" = Va1b1 g ot ¥ an = Vaﬂ_l bﬂ—l ;
by=b, b, = ﬂiz'i, by = ﬂ:lg'L ey by =it be

Joxasare, uto

<y <A< e <Oy < e < by < vss < by <y <
H 4T0 06e nocnefoBaTe/ILHOCTH MMEIOT OMH H TOT Ke npejien

303. Hanw HecoMsMepHMBle uuMcsaa A, H A, Jlokasars,
UTO KaK GHl MBl HH BHOPAaJH KpYT, Nexaliuf BHYTPH KBajpara:
{lx| <1, [y| <1}, nafigerca TaKoe yHCIO {, 4TO TOYKE C KO-
OpEZHHATaMH X = sink, £, y = siniyf AeKHT B TOM Kpyre.

304. [oxasate, 4T0 Bcakad ¢yHxkuusa f(x) momer OwTh
HpelcTABNeHa K NPHTOM OJHO3HAYHO B BHAE CYMMH YeTHol
H seuernol ¢yHKUHA.

305. Yepes Touxu mpamoi AB npoeoparcs nps-
Mble [ MO HEKOTOPHIM YIJIoM K 3Toit mnpsAMofl, npuyeMm
letgay—ctgen | <MN (rme M u N — mobule TodrH nps-
Mot AB, ay H ay — yIVIBL HAK/IOHA B 3THX TO9Kax). Iokasats,
YTO BCE TOYKH fepeceyeris NPAMHX YAAJMEHH OT npaAMoi AB
Gonbe, yeM Ha . '

306. Hssecrno, aro

cosa 4 cosB=a,
sina+sin§i=\b, a® + 6% # 0,

Hafita cos(a + B).
307. Hano:

@,C08 % + 0y COS&y + ... +a,C058, =0,
a; cos (ay 4+ 1) - agcos(ay + 1)+ ... +a,cos{a, + 1) = 0.
Bokasare, yto Torja mpH JoGoM B AMEET MeCTO pAaBEHCTBO;
@y cos(a; + B) + agcos (g + B) + ... +a,cos(z, + B) = 0.
308. Bruuciuth cos %, HE NpuUMenss TaGVIHIL
309. Ecan ‘ E
X+y=u+0v £+ 1P =u4 0",

ATyt = ut o on,

TO

Hoxazars.
§0



310. Joxazare, YTO NPH HEYETHOM N K3 PABEHCTBA

i 1 1
caenyer

l .
-ttt m =grr e

" 811, IokasaTh, 9TO €CIH 2 +l = 2 cosa, TO 2" + -1—=

=2 cosnea.

312, Ilycrs A, B ¥ C — TOuKH Ha Komnnexr:ﬂoﬁ ILIOCKOCTH, -
u3o0pakaiollie KOMNJeKCHbBe yucaa , $, 13 @, b u-¢ — rno-
JNOXKHTENBHEE YHCAZ, YIOBJETBOPSIOMHE YCJIOBHIO & -+ b +
4+ ¢=1. HJokasare, ur0o Touka M, HaoGpakaiomas KOMIIEKC.
goe uucao aga + bE - c1, NeXHT BHYTpH Tpeyronbhuka ABC.

313. Haftu menpepuBHyo ¢yskumio f(x), obnagaiomyio
CNEAYIOUMME CBOHCTBAMH:

Fog) = F () - 10 Fle-+ 1) = 9 + o) )220,

314. IJokasath, 94T0 COSax - COSX — HENEPHOAHUECKAS
$yHKDMSE OT X, ecJiH o HPpaUHOHAJILHO,

315. Hoxasats,

pacraiomefi npu 0 < x <—;—- (T. e, 970 [pH BO3PACTAHHH X
3HaueHHA 3TOH (QYHKIHH YBEJIHUHBAIOTCH).
316, sine =—%. JHokasatb, uro sin 259 paBHsieTcs He-

KOTOpOfi HecOKpaTHMmofl Apolu g%.

317. Hafitk cymmy p-x crenemefi xopHefi ypasuenus
xn—1 =10

318. Hokazate, 4TO CYIECTBYIOT TaKHE ,neHCTBuTeanme
£0» §1 vees Ep UTO, KAKOBBL Ob HH ObIIH ReACTBHTEJLHEIE YHCJA
@y, @y, ..., @,, HAAAETCS TAKOE k=0,1, ...n 4TO HEPABEHCTRO

|(x+15k)"+al(x+‘Ek)”_1+'-~+an|>l

GyneT CpaBefIHBO NPH BCEX NEHCTBHTENbHHIX X.
319. okasatb, 4TO mpH HEYETHOM 71 BeJIHYHHE

| .2 . on—
arcsin —, arcslrl—n—, .. 5 aresin
HECOHSMCPHME C =,
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3aa9YH Ha MAKCHMYM H MEHHHEMYM

VI—X 320. a) Hokasars, uTo ecnH CyMMa JBYX UH-
. EIaccH cesl NOCTOAHHA, TO HX NMPOH3BENCHHE MPHHHMAST
HauGoAblliee 3HAUYEHHe, KOTJA COMHOXHTENH

PaBHHL, :

6) Jloka3aTe, 9TO eCcNH HPOH3BENCHAS ABYX UHCEN NOCTOAH-
HO, TO HX CyMMa [NOPHHHMAacCT -HAHMEHBIIECC 3HaUYEHHE, KOTJa
COMHOMHUTEJIH  DaBHEL )

321. Hafita HauGo/ipizee 3HAYCHHE BRIPAKEHHM:
x ’ .
a)r a4-bxt ! :
x ’ -
6) a 4 bx + cx® _
rie a, b B ¢ — NONOXHTEJbLHHE YHCIA,
322, [Tyctb u, v, W~ NOJIOKHTENLHHE THC-

7.
74, #e NPEeBRIHAIOUEE =, TPHYEM U “+ v+
|x'c"’:‘u 4+ w=1. Ha#tu nHanbospimee H HaAMEHDb-
kaa Hiee BO3MOXKHHE 3HAYEHHH  BLIDAMEHMA!

. G+ad+oi+w. -
- 323, HallTu nauMeHBTYI0 BeNWYHHY BRIPAKEHHS'

V G — stV it x4 o+ V et G — x,
- 324. Haiitu nmauGoapinee SHaueHHE BHPa-

X weHHd sinesinfsiny npu a -+ v ==
Kaace 325. HaiiTH HanHCOMBWIYI® H HaUMEHBLIIYIO
" BEAHUHHY BEIPOKEHKH:

a) a cosx - bsinyx;

6) acos?x + 2bsinxcosx + osin? x,
rae g, b, ¢ NOJOHUTENLHEL

326, Kaxoe mauCofipiiee SHaueHHe MOXKET NPHHHMATh |2,
ec/lH  H3BECTHO, YTO KOMILIEKCHO® UHCJIO Z YAOBJETBOpRET

yenosmio |z + %{ =3

~

B. FTEQMETPHSR

§ 1. 3anaux Ha BHIYHCAEHME

VI—X 1. HaliTu pajguyc OKpyKHOCTH, Kacaromeficsa.
KABCOH TpeX MONapHO Kacaloluxcs (BHEUIHHM oOpa-
' 30M) KPYTOB, HMelOWHX paguycet 1,2 a3, n

3aKJMOYAIomedi 3TH KPYTH BHYTDH <e0sl.



2. B npamoyronbHOM TpEyrofbHHKE Tpo-
BOAMTCA BbICOTA Ha runoreHysy. Ha ee ocno-
BaHUS ONYCKAITCHA NEPNEHAHKYAAPH Ha JpPY-
rHe CTOpOHEL. B lONyuBIIMXCH TPEYTOJbLHH-
Kax TPOAIeJILIBACTCH TO K€ MNOCTpoeHHe H T. J.— BCETO
1956 pas. B KE}KJJ,I:Iﬁ H3 TPEYroNbHHKOB, HA KOTOpPLiE pas-
6uncA HCXOAHHIt, BOuchIBaeTca Kpyr. Haiita cymmy maomia-
Ieit 3THX KPYTOB.

3. Haun rtpeyronbusx ABC. Tloctpoum 'rpeymnbnnx cTo-
POHEl KOTOPOrO KAacaioTcs BHEBIHCAHHEIX OKPYMHOCTEH jaH-
'HOPO TPEYrojibHHKa. 3Had YIiu HCXO}.‘[HOFO TPEYro/LHIKA,
HafTH yrAEl TOCTPOEHHOTO.

4. BD — Guccekrtpuca 'rpeyro.nbﬁnxa ABC, AD =a,
- DC = b, W3 cepennunl otpeska BD BoccTapneH nepneHAu-
Kynsp OO0 nepecesenusi B Toyke M ¢ npogonmenmem AC.
BouHcuTE oTpesok MD

5. V3 pepuiHHM TpPeYroJbHMKA NPOBEACHB! BLICOTA, MEAHA-
Ha M OHnccekrpuca. OKasanoch, WTO 3TH NPSAMBIE PasNeNHAH
yroJi OpH BepmiMiHe HAa 4 pasHple vactd. Haiit yrau Tpe-
yroJibHHKA. ,

6. JIHAromanM ONHCAHHOTO OKOJNO OKPYKHOCTH UETHIpex-
YroJIeHHKA PaBHH | M B3aWMHO NepreHIHKYJAPHH, a OAHH
u3 yrnos paeen 60°. Hafitu croponu.

-7 7. B oOKpyXHOCTE BHHUCAH NPABHJBHLIf

Ka’:cc n-yroiviuk P, P,...P,. P -— npoussonbHas T04-

Ka okpyxHoctd. Hafitu PP{+ PP21- ... 4 PP;.

8. Haifitu Bce npsMOyro/nbHEE TPeYroNbHHKH, JJIHMHB CTO-
POH KOTOpHX COCTaBJIAIOT: a) apH(METHUECKYIO MPOTpPeccHIo,
§) reoMEeTpHUYECKYIO MPOTPECCHIO,

9. B npsAMOYTONBHOM TpeyrojibHHKe OHCCEKTPACA H Me-
AuaHa, NPOBEAEHHLIE H3 BepINHHBI NPAMOrO yria, Pasfendd
NPOTHBONEXKAINYI0 CTOPOHY HA YaCTH, COCTABIAIOMIHE apHD-
METHYECKYIO NporpeccHio. HailTH - oTHOLleHHe KaTeTOB 3ITOTO
TPEyroJIbHHKA, '

Vii—x
KAZCCHE

'§ 2. OrbickaHHe ToYEHHBIX MHOMKecTR*
10. HafiTh muoxecrsa: a) cepeHH DaBHHX

vi—X

KNAceH X0pA Aaunofl oKpymxHocTH, 6) cepeEHH XOpA,
OPOXOAAIIAX depes JaHHYIC TOYKY BHYTPH
OKPYKEOCTH. :

* Bo peex 3afauax, rfe Tpefiyercss HalTH MHOMECTBO TOUEK, YAOB-
JETEOPSIOUMK HEKOTOPOMY YC/IOEHIO, HMERTC NPH 3TOM B BHAY, uTO He--
ofxoguM0 Halith MHONKECTBO BCeX TAKHX TOUeK. .
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11. HaliTH MHOMECTBO TOYEK, M3 KOTOPHIX NAHHRIN Tpe-
Yro/bHKK BHAEH MO NAHHLIM YIVIOM,

12, Ha orpeake AB BhGHpaeTcsa nponsBoOJabHAasA Touxka M.
Keagpatst AMDE v MBGH nexat no ofHy cTOpoHy oT nps-
moft AB. HaliH MuoxecTBo cepepur otpeskos 00,, rae O u
O, — LeHTPBl KBAApATOB, }0Ka3aTh, YTO npamele AH u EG
nepecekaoTcs B Touke N mepeceuenus OKPYKHOCTeH, ONHCAaH-
HBIX OKOJIO KBAJ\paToB; A0KA3aTb, 4TO Bre npsmue MN npo-
XOIAT 4epes OAHY TOUKY.

13. HafiTH MHOXecTBO TOYEK, a&) cyMma, 6) pasHOCTb
PaccTOSHHA OT KOTOPHIX [0 ABYX NEPeceKalolUXcst NpAMBIX
PaBHa NOCTOAHHOMN BEJHYHHE.

14. Hauw zBa Henapa/nenbehX oTpeska AB m CD. Haiith
MHOXECTBO TOuek M, s KoTOpHX cymma maomazeit Tpe-
yroibHHKOB MAB u MCD paBHa jaHHOR BeJHuHHE,

15. Jlan BHINYKAHH ueTblpexyroacHuk ABCD. Hafitu
BRYTPH HETO MHOKECTBO TAKHX ToueK O, UTO MJOWIAH YeThl-
pexyroneuuxkos OBCD u OBAD paBuu,

18. Ha miockocety 3agany 2 touku, Hai-
©VIl-X TH MHOMKECTBO TOUEK, DPAacCTOAHHA KOTOPHIX
Kaacchl ZO 3afaHHEX TOYEK OTHOCATCA KAk m : A.

: 17. Oau orpesok AB. [okasaTb, uTO
MHOXecTBO Touek X, aas Kotophix AX — BX = [, He cogep-

WHUT oTpeska npamofi (I 0, {+ AB).

18. Halith MHOXECTBO TOUEK, PA3HOCT: KBAjApaToB pac-
CTOSIKHH KOTOPHLIX OT JBYX AaHHBIX ToueK A # B nocTosnHa.

19. [iBe npaMble /; ¥ {, paBHOMEPHO H C OJHHAKOBOR YIJo-
BOfl CKOPOCTBIO BpamialoTcs BoKpyr Touek O H O,, Aekaiux
Ha HuX (coorsercTeHno). HafiTH MHOXKECTBO TOYEK HX nepe-
CeYeHMsI, €CJIH OHHM BpAIIAlOTCH B OAHY CTOPOHY.

20. 0, u Oy — pauune oxpyxuocts, AM u AN — kaca-
Te/bHLIe, TIPOBEJEHHBIE K STHM OKPYMHOCTAM H3 TOUkH A.
Haittn MHoxecteo Touek A, aaa xotopuix AM = AN,

21. Ilpsmoit yros ppaiiaercs BoKpyr cpoell epmmunst M,
Jexamefi BHYTpH AauHofi okpyXHocTH ¢ nentpoM O. Hatitu
MHOKECTBO CEPelHH XOpJ, KOHUAMH KOTOPHX ABJISIOTCA TOUKH
nepecedeHHA CTOPOH YIaa ¢ OKPYXKHOCTBIO.

22, PaccMoTpHEM IICINAAE TPEYTOJEHHKA, BEPIIHHAMH KO-
TOPOTO SABJSIOTCH OCHOBAHHA NEPNEHAHKYAAPOB, ONYUIEHHBIX
M3 ApON3BOJLHOA ToukH O AaHHOro TpeyroibHHRKAa ABC wa
ero cTopoHe. JlOKaszaTh, YTO MHOMXECTBOM ToueK O, His Ko-
TOpHIX 5T4 H/ICILAAb NMOCTOSHHA H PABHA o, ABJAIOTCH OKPYX-
HOCTH, KOHLUEHTDHYHBIE € OKPYXKHOCTHIO, ONHCAHHOR OKOJIO
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tpeyronsiika ABC ~ (TouHee, 9acTH STHX OKpYXHOCTeH,
Jexaulpe BHYTPH TPEYTrOJbHHKA).

23, Nana oxpyxHOCTb, Kacawiasacsa npaMofi [ 8 Touke A,
Ha roukn M npoBeneHHl KacaTeJNBHHE K TOH OKPYKHOCTK IO
nepeceneHus ¢ { B Toukax B u C. HailTi MHOXKECTBO TaKHX
Touek M, uro BA - CA =d, rze d — orpe3ok 3ajaHAOH
JLTHEHEL.

24, Yeruipe Touxku: A, B, C 1 D jexar Ha ofHOA npsMoil.
HaiiTu MHOMECTBO TOUEK KacAHME ABYX KACAIOWUXCH OKpPYHK-
rcl:oc’reﬁ, NPOXORAMIHKX: OQHA — yepes A u B, gpyraa — uepes

H D.

25. K okpyxHocTd © ueHTpom O npoBegensl 43 Touku A
ase kacatensHue: AB u AC. B npousponsHof Touke M okpyx-
HOCTH NpOBOIHM TpeThIO KacaTtenbHywo;, I v E — TOYKH ee
nepeceyenHsa ¢ npaMeiMe AB u AC. Haiita MHOXecTBO neH-
TPOB OKPYHOCTEH, ONHCAHHLIX BOKPYT Tpeyroabuuxos DOE.

'26. Hauw tpu toukn A,B u C, nexamue Ha ojinofi npaMon.
INpoBeseM OKPYKHOCTH PABHHIX PAagHycOB: uepes Touku A
# B u uepes Touxku B u C. 374 JBe OKPYKHOCTH HMEIOT, KpoMe
B, eme opuy obiryie Touky M. Hality mHomxecrso Touex M.

27. Uepes Touky xacanus A JBYX OKPYXKHOCTEH NpPOBEEHE!
JiBe B33aHMHO NEPrneHINKYJISPHLIe XOPIsl: B OIHOH OKpYKHO-
cti — AB, B jpyroit — AC. HalitTH MHOXKeCTBO CepefHH
THNOTeHY3 TPeyroibEHKOB ABC M MHOXECTBO OCHOBARHH BHI-
€OT, ONYIIEHHRIX HA THIOTeHY3y, €c1H XopAa AB mopsmxHA.
.28, HaiiTu MHOWECTBO TOYEK B MPOCTPAH-

X maace CTBE, DABHOYIANEHHLX OT BEPLIME RAHHOTO
TpPEYro/ILHHKA,

29. Haifitu MHOXeCTBO TOUEK, cymma’ﬁac—
CTOSTHHH KOTOpHIX J0 ABYX JAHHEIX MJOCKOCTell paBHa k.

30. Baoas JBYX CKpPEIHBAOLHXCH APIMHX OTKIAXHIBAIOT
oT AaxHurx Touek A 0 B orpesku AA’ u BB’ 1ag, wrobsl AA" =
= BB’. Hailtu MroxeCTBO CcepeXnH oTpeskoB A’B’.

31. Hana naockocTk = H Touka M atoft nnocxoctH. Haiitu
MHOXKECTBO TAKHX TOueK N, YTo OTHOmEHHe pacctosnus oF N
o = K paccrosiamio oT N zo M pasho 3apaunoMy wHCay.

32. Tpexrpausbit yroa O nepecekaercs IOCKOCTbIO 110
tpeyronbHuky ABC. HafiTH MHOXKeCTBO LEHTPOB THAMCCTH
tTpeyronsuukoe ABC, ecnu BepLIHHHI A u B 3akpen-
JIEHHL,

33. Hailta MHOXKECTBO LEHTPOB CeueRHH mapa ILI0CKO-
CTAMH, HPOXOAALIMMH Yepe3 J4AHHYIO TOYKY.
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§ 3. Jamaum Ha JloKa3aTeabCTRO
. IpsaMble A MHOTOYroABHUHKH

34. TlapannenorpamMm paséur Ha 4 4acTH
- VIl—X NpAMEIMH, 1apajijleIbHEIMH CTOPOHEM H Tpo-

KaaccH XONAIIMMHE 4epe3 TOYKY Ha guarowand. o-
Ka3aTh, YTO YACTH Da3CHMEHHS, PACNOJIOKEH-
HEI€ N0 pasHbie CTOPOHH OT JHATOHANH, PABHOBE/HKH.

35. Touka, Jexaumlas BHYTpH NapajJenorpamMMa, coeiu-
HEHA CO BCeMH €ro BeplKHaMH. [lokasaTh, YTO CYMMEl IVIO-
majedi IPOTHBOMEKAMHX TPEYTOJLHHKOB, HA KOTOpble pastu-.
BaeTCs 1apasnsielorpaMM, PaBHbL

36. oxasaTs, WTO NPH NEPECEYEHHH GHCCOKTPHC BHYTPEH-
HEX YIVIOB NapaliesiorpaMMa mnoJydaercss NpsMOYIoJIbHHK,
JAHATOHAJH KOTOPOro PaBHBL! PA3HOCTH CMEHHBIX CTOPOH mapan-
JIeJIOI' paMMa.

37. B npousBosibHEH TpeyroasHuK ABC BnHCan Tpeyronn-
HHK KLM (rouxu K, L, M nexar na croponax AB, BC, AC
COOTBETCTBEHHO). )onaaa'rb 470 MJOIAJL X0TH O OfHOTO
H3 TpeyronbHukoB KLB, LMC u KMA ne Goawlie niowlagu
TpeyrosbHEka KLM.

38. Ha croponax A8 u BC rpeyronvunka ABC po Brew-
HIOI0 CTOPOMY NocTpoeHm Kraipatei ABFH w BCDK. [oka-
3aTh, 9YTO NPOZIONIKEHHE MeJHaHH BL TpeyronbHHKa ABC
ABJAETCH BHICOTOM B TpeyroabhHke BFK,

39. [Ipamaa, coeguusOWan ocHOBaHus Beicor AD u BE
TpeyrospHuka ABC, nepnemjukyaspra Kk pagmycy OC onmu-
cannoro Kpyra (0 — uentp kpyra). Hokasatk.

40. lan penyksn# ueThipexyroJbHBE. J[oxasarth, uto
Yy HEro CYIEcTBYIOT Takue TpH coceimume Bepumnul A, B, C,
yre y napamnenorpamma ABCD pepumina D nexwr BHYTpPH
YeTHPeXYTOJAbHHKE HJH HA ero rpaHule.

41. HoxasaTb, uTo orpanuyeHHas ¢urypa He MOXeT HMETb
ABa UEHTpPa CHMMETpHH.

42, Jlorasare, u4To y JHOGOTO HecaMollepeceKkalollerocs
(6biTh MOMKET, HEBHIIYKJOTO) 71-yIOJbHHEKA CyMMa BHyTpEHHI{X
yrqioe paexa 2d {n -— 2). ‘

43. BuyTpH paBHOCTODORHErD 'rpeyronbuuxa ABC B3ata
tTouka M. JloxasaTe, uTo cyMMa paccTofHH#- or ToukH M go
CTOPOH TPEYroJbHHKZ HE 3aBHCHT OT TOJOKEHHS TOUKH.
~ 4. B pasnoﬁenpeuﬂom TpeyroJibiake ABC Ha OCHOBaHUH
BA masta Touka M. [okasatb, 4To cymma PACCTOSHHE OT
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Toukt M 10 GOKOBLIX CTODOH TPEyrOJIbHHKA He 3aBHCHT OT -
TIOJIOAEHHST TOYKH. '

45. Jlau npaBuibHbiit Tpeyronbank ABC W TOuKa BHYTpH
nero; M, P # Q — npoekuan 310fi TOUKH Ba BhicoTH AD, BE
u CF coorserctaenHo, [okasats, YTO BeJHYAHA AM + BP -+
+ CQ ne 3aBHCUT OT BpIGOPa TOUKM.

46. [oxasaTe, 4TO BO BCAKOM TPEYrOJbHHKE CyMMa Tpex
€ro MeJHaH MeHbiie NepHMerpa W GoJbllle NOJYNEPHMETpA.

47. Ioka3aTh, 49TO TOJILKO B IPAMOYrOJBHOM TPeyrofb-
HHKe CepefuHH BHICOT JEAT HA OJHOH NPAMOH.

48. JloxasaTh, 4To OpsMLIE, COSAMHSIONINE OCHOBAHHS B
COT TPEYTOMBLHHKA, OFPAHUUYBAIOT HOBHIH TPEYrONbHHK, B KO-
TOPOM 3TH BHICOTH ABASIOTCSH ~ GHCCEKTPUCAMH.

49. Yepes TouKy DepeceuenHs OHCCEKTPHC BHYTPEHHHX
YIJIOB NPH OCHOBAHHH TPEYTOALHHKA MPOBEJEHA NpAMARA, Ma-
painenbHas ocHoBauHio. JlokasaTb, YTO OTpPE30K 3TOH NpAMOfH,
34K/IOTEHHBIH MEXAY OOKOBHIMH CTOPOHAMH, pPabeH cymme
OTpPe3KoB GOKOBHIX CTOPOH, saxmoqeﬂuux Mexay stofl mpamodl
H OCHOBAHHEM.

.50, Ecan cepefgsbl CTOpoH ueTbi-pexyr‘o.anHKa NPHHRTH
3a BepUIMHBLI HOBOTO, TO MOJMYYHTCH napajnenorpamm. [loxa-
3aTh, IlpH K3KuX ycnoBuAX oH Gyjer TPAMOYTO/ILHHKOM?
PomGom? KBagpatom?

51. JNokasaTk, 4TO €¢JIK B Tpaneuun XoTA Obl OZHA JAHa-
rogaji, B TOUKE IIepeceyeHHsl ¢ JPyroff JejuTcs Noncjam,
TO 3Ta TpATeuys — NapasieforpaMM,

52, [oxa3aTsb, 4TO €C/I¥ OTPEIOK, COSNHHSIONHA CepeiHHH
IBYX [POTHBONOJOXKHHIX CTODOH YETHPEXYFOJILHUHXA, PaBeH
nosycyMMe ABYX JpPYTHX CTOPOH, TO TOT YETHPEXYIOALHUK. —~—
Tpanenns. ‘

53. Ha croponax nparusssoro rpeyronesHrKka A BC noctpoe-
HE BO BHENIHIOW CTOPOHY paBule TpeyroasHrkH ADB, BEC,
CFA tax, uwto AD =BE =CF, £ D = ¢E = /£ F>60°
HoxaszaTs, uTO cymMma pacctossuid ot JoGofi Touku, B3ATOR
BHYTpH MHoroyroawuuka ADBECF, o Bcex ero ctopos (uay
RO HX IMPOIZOMKEHHIl) He 3aBHCUT OT MOJNMIKEHHA TOYKH,

54, Ha croponax AB, BC u CA npsmMoyroneHoro Tpe-
yronbﬂuxa ABC (B — pepmuna mpsMoro yraa) l'[OCTpOEHbI
BHE €ro KBajparel, HEHTPH KOTOPHIX CYTh TOMKH ¢, @, b (co-
OTBETCTBEHHO).

Hokasats, uto 1) Aa paBHO H nepnengukynspHo bec, Ce pas-
HO M TIEPNEHAHKYASPHO ab, Bb paBHO H MepOeHAHKYJAAPHO ac,
2) otpeskn Aa, Bb, Cc nepecexaioTcss B OJHON TOuKe.
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b5, MoxasaTh, 4TO TPEYroJAbLHHK PABHOGEAPEHHHA, e€cJH
¥ Hero paBHul: a) [Be Mejuassl, G) ABe BHICOTH, B) Ape Guc-
CEKTPHCHI. '

56. Ha croponax npoH3BOJIbHOFO TpeyrobHHKA, Kak Ha
‘OCHOBAHMAX, TOCTPOEHHI BO BHELIHIOK CTOPOHY PaBHOCTOPOH-
HHe TpeyronibHukH. JloKasaTs, UTO HX LEHTPH ABASIOTCR Bep-
IIMHAMH HEKOTOPOTO pPAaBHOCTODOHHErO TPEYroJBHHKA.

57. lyers ABCDE — muinykauihl nsttayroasunk; CD, DE,
EA, AB, BC — CTOpOHH, HPOTHBOIONOXHbE BepumHHaM A,
B, C ‘D u E (cooTBeTcTBeHHO); M — NpOHM3BOJILAASA TOYKA
BHYTPH NATHYronsHHKA. Jdokasars, ute u3 npamux MA, MB,
MC, MD u ME opda, Tps wid nate (HO He ABE H He ue-
THPE) II€PeCEeKaloT RO BHYTPEHHHX TOUKAX CTOPOHH, MPOTHBO-
NOJIOKHBe BEPIINHAM, Uepe3 KOTOphle OHH APOXOAAT:

58. B Tpanemuu cymma yriaos TPH OCHOBAKHH PABHA 90°,
Jokasath, 4T0 OTPE30K, CONMHAIOMMUA cepe,u}mu OCHOBaHHUHA,
paBeH HX MOJYPA3HOCTH.

59. Ha ctopone AB BoimykJoro qempexyronbﬂuxa ABCD
B3SATHI MPOU3BOJILEHO ToukH M,, M,, ..., M,; Ha cTopone BC —
Touku Ny, Ny, ..., N; Ha cropore CD —roukn Py, Py, ..., P,
i Ha cropone DA — rouku @, Qg, ey @, HH opHa 13 B3SITHIX
TOYeK HE COBNAJAeT HH C KaKo# Bepmnﬂoﬁ YETHIPEX YTOMb-
nura ABCD. I[oxaaa'rb YTO Haijerca Touka K, nemanias
Bﬂy]'{rpu BCEX ueTnpexyronbHEkoB M NV, P 1Q) MNPQs, ...,
M

"80. ﬂaum TPH DaBHLIX NPHAOKEHHHX APYT K ApYry KBag.
para: ABCD, DCEF, FEPQ. Hoxasate, 410

LCAD - LEAF + £LPAQ = 90"

61. Hokasath, 9T0 ecqH OKDJIO TPEYTONLHHKA OMHCATH
OKPYXHOCT: A M3 IPOH3BONBLHOM €6 TOUKH ONYCTHTR MEpMEeH-
JMKYJSIPEE Ha CTOPOHH! TPEYTOMIbHHKA HIH HA HX TPOJO/IKEHHS,
TO OCHOBaHHS 3THX NMEPNeBARKY/sipoB GyAyT JekKaTh Ha o,nnoﬁ
npamofi («npamas CHMICOHA»).-

62.- Buyrpn «xpagpata ABCD pacnoaoken KBagpar
A’'B’C’'D’, Hoka3ath, 4TO cepejuHbl otpesko AA’, BB/,
CC’, DD’ apnmioTcdl BEPIIBHAMH KBAaLpata.

63. dau rpeyroasiux ABC. C neutpom B Touke A mpo-
BOXHM ORPYXHOCTh, Kacaiomyiocsi BC B touke D. M3 touek
B u C npoRoJHM KacaTeJbHble K TOH OKpyxHocTH: BP, CQ
(rouxn P W @ — moukm Kacauust). IIpamaa PQ nepecexaer
AB u AC 8 roukax B’ u C'. llokasars, uro B’ u C’ — ocno-
BaHHs BBICOT TpeyroJibHHKa ABC.
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64. BHnyRAB YeTHIPEXYTONBHHK € MAOLAAMLIO, GoMbredi
-g-» BAKJIOUEH B KBajipaT co cmpondﬁ 1. Hokasare, 4To Haii-
JETCs OTpe3DK ¢ KOHLAMH Ha IPAHHHE YeTHpPeXyroJbHAKA,
napaienbHblil AAHHOA CTOpOHE KBAJAPaTa H AJIHHL GOJIbLN —l§

65. B xpyr pazuyca r BRHCAH OCTPOYTOJBHEI TPEYIOMb-
uuk. [{okasate, 4TO ero nepuMerp He MeHbIle, ueMm 4r. ‘

66. OkpymuocTs O, Bnucanas 8 Tpeyroasuuk ABC,
kacaerca croponsl BC B Touke D. [lepnenpmkynap, Boccra-
BreHHul B Touke D K cropone BC, nepecekaet OKpYAHOCTb -
8 Touke M. Ilpamas AM nepecekaer cropony BC B Touke E.
Hoxasarb, ato DE = |AB — AC| .

67. Has BHINYKABLI MHOTCYrOJBHHK H BHYTPH Hero —
pou3BosbHAs TOUKA. M3 3TOll TOUKH ONyIIEHW NEpneHiHKY-
JIIPE Ha BCE CTOPOHBI MHOTOYroJibHHKa. JloxKasaTh, 4TO OCHO-
BAaHHE [0 KpaitHell Mepe ONHOre H3 STHX NEPNEHAHKY.IAPOB
NEXHT HA caMGH COOTBETCTBYIOIUEH CTOpOHE, a He Ha ee npo-
AOJIKEHHH.

68. JlokasaTh, 9TO B MHOTOYFOJbHHKE, BCe YLl KOTO-
pOro paBHbl, CyMMa NepnesARKynapoB, ONYHIeHHHX H3 Aok
BRyTpesHeli Touku O HAa CTOPOHBl MHOrOYroJilbHHKAa HJAH Ha
HX [pPORO/DKEHHA, OJHA H Ta Xe AnA Beex Touex O

69. Ilycte O — To4Ka, Aemallan BHYTPR TpeyrofbHHKa
ABC. Nokasarb, 4To TOPAa N0 KpadHeid mepe OAHMHK H3 YrioB
0AB, OBC, OCA we Goaume 30°.

70. Doxasarth, 4T0 He CymiecTBYeT TPEYroNbHHKA €O CTO-
ponaMu AJuHsl 3, 4, 4 ¥ MeARaHOHA Ha OJHY H3 Go.nbumx cTO-
POH JIHHE 3.

71. Nlan TpeyroAbHHK ¢ TaKHMH CTOpOHaMd 4, b, ¢, 410
a® + b® = b ¢® [oxasaTh, 4TO MEIHAHH K CTOpoHaM @ K ' b
B32HUMHC MEPNeHIKKYIAPHEL _

72. IlokasaTtb, 49TO €CJH BHEIIYRJGIA qefrb[pexyronbnm&
HMEET OCb CHMMETDHH, TO JHOO OKOJIO HET0 MOXHO ONHCATh
OKPYHOCTB, JIH6O B HETO MOMKHO BIHMCATb OKPYMKHOCTb.

73. ,E[oxasa'rb YTO [PAMAA, COAHHAKINAA CcepejnHEl AHA-
roHanefl 4eTHIPeXYTOJEHHKA, ONHCAHHOTO OKOJO prra, npo-
XOJMT 4epe3 LEHTP 3TOTO Kpyra.

74. MoxasaTh, YTO €C/H NPH NEPECEYeHHH CTOPOH YeTHpeX-
YroJLHHKA ¢ OKPYKHOCTLIO 06pasyiorcsi YeThipe paBHbie Xop-
Abl, TO CYMME NPOTHBONOJAOMHEIX CTODPOH qempexyronbnnxa
paBHbL.
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75. Ian rpeyroneank ABC. Ha ero cropo-
IX—X Hax BO BHEIOHIO CTOPOHY NOCTPOEHR! NGHO0-
KA3CCH Hele Mexay coGo  Tpeyrosnewuka: AC,B,
BA,C, CB,A, npuuem TaK, 4TO éACB =

= /BA,C= ACB A n £ZCAB = éA BC = LB CA.
Iloxasa'rb 9TO LEHTPBI THKECTH Tpeyro.anHKOB ABCwu A, B C,
COBNAAAI0T. :

78. Ha naocxocru panmt 4 Toukk A, B, C, D, ssaswomuecs
BEpUIHHAMH BHIIYKIIOIO YETHPEXYro/JbHHKA. Jloxasa'rb uTO
TOMKH NepecedeHHs MeXHaH TpeyronbHukoB ABC, ABD,
ACD, BCD aBisiOTCS BepIIHHAMH. YETRIPEX YTOALHHKA, NOA00-
HOrO JaHHOMY.

71. Ha naockocti aan l'[paBﬂJ'Ibelﬁ n-yroapHak A, A,...A,
H HEKO’I‘OPaH Toyka B. Iokasate, uto u3 orpeskoB A B
AB, ..., AB Brersia MOXKHO CAOKHTb KakoH-HHOYAb 71-Yrodb-
HHK. ‘

78. Eca B BLINYKJIOM UYETHPEXYroJbHHKE CYMMH! TPOTH-
BOTIOJIOXHEIX CTOPOH PaBHLI, TO B HETO MOXKHO BIIHCATH OKPYX-
HocTh. JlOKas3aTh. :

- 79. HoxasaTh, YTO eCAH CYILECTEBYET MHOTOYTONbHHUE, CTO-
pOHAMM KOTOPOrO ABJSIOTCA JaHHBE * OTPE3KH a, 0, ¢, ..., §,
TO CYWIECTBYET MHOCOYTOJbHHK C TEMH JK€ CTOPOHAMH, BOKPYT
KOTOPOrO MOMKHO OIHCATh OKPYMXHOCTH.

80. a) Man uerbipexyronsHUx ABCD, onHcaHHHIH OKOJO
OKPYIKHOCTH. A; — UEHTP OKPYKHOCTH, OIHCAHHOH OKOJIO
TpeyroJbEHKa BCD B, — NeHTP OKPYKHOCTH, OIHCAHHOH
OKOJIO TpeyTroJbHHKA ACD C, — LEHTP OKPYXHOCTH, OIH-
‘CaHHOH OKOJIO TPeYro/MbHUEA ABD D, — UeHTp OKPYIKHOCTH,
OMHCAHEOH OKOJIO TPeyroJsHHKA ABC. ‘okaszarb, 4TO YeTH-
pexyroasHHK A,B,C,D, ONHCAH OKOJIO HEKOTOPOH OKPYXKHOCTH,

6) Bae vyerolpexyroibHHKAa nOCTPOEHH 4 BHEBHHCAHHBIX
OKpYyxHOCTH ¢ UeHTpamu-0,, O,, O,, 04 JIoka3aTsb, 410 OKOJIO
geThipexyronsiaka 0,0,0,0, MOXHO onHcaTh OKpYMKHOCTb.
(OKpyXHOCTh HAa3HIBAETCA BHEBIMCAHHOH, €C/IH OHA Kacaercs
onno)ﬁ CTOPOHH H TNPORO/UKEHHS JBYX COCEIHHX C Hell cTo-
POH.

81. a) Ha cTopoHax BHINYKJOrQ 4YeTHIPEXYTOJLHHKE BO
BHEIUHIOIO CTOPOHY CTPOATCA KBajpatel. [lokasath, yro uX
LeHTPBL CYTh BEPHIHHEI YeTHPEXYTOJIBHUKA ¢ PABHBLIMH H Tep-
NEHJAHKYISPHLIME  AHATOHANSMH.

6) Ha cropoHax sBwminykjoro uersipexyrosisiuka ABCD,
KaK Ha OCHOBAHHSX, NOCTPOSHH BO BHEUIHIOWO CTOPOHY KBaf-
paTH, UEHTPH KOTOPHX oGosHaueHm uwepes M, N, P, Q.
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HMokasath, 49TO cepe/iMHH JMAroHajelf YeTHPeXYroJLHHKOB
MNPQ u ABCD ofpasywT KBajgpar.

82. Ha croponax xBagpata ABCD B3ATH ueThipe Taxue
toukd M, N, P, Q (M na AB, N ua BC, P wa CD, Q ua DA),
yto AM = BN = CP = DQ. [okasaTs, uT0o.Kpyr, UEHTp -
KOTOpPOrO HaxXOZMTCA B TOYKE NepecedeHHsA AHaronajell KBaj-
patra ABCD, a jmamerp paseH TNOJIOBHHE JHArOHaJH 3TOrO
KBaJpard, LeJHKOM pacnosioxeH B kpaapate MNPQ.

83. Jana oKpyXHOCTL paguyca | M HecKONbXO TOYEK HA
miaockocTH: A;, As ..., A, JIlOKas3aTh, YTO HA OKPYKHOCTH
HalifieTcss Taxas Touka M, wto MA, + ... + MA, > 1

84, Ecav a, b, ¢ -~ CTOPOHH TPEYroJbHHKA, TO

@+b—c)@a—b+o(—a+t+b+o < 1.
abc — =

JHoxasate, o
85. B octpoyrossHoM Tpeyrosbiuke ABC npoeejenn BH-
cot AD, BE, CF n vouxu E, D, F coegunenu. [loxasars,
9T0 . : ,
p __r
P T R
rae p - mepUMeTp TpeyroaeHuka EDF, P — nepuMerp Tpe-
yroabauka ABC, r — paguyc OKpy:KHOCTH, BIHCAHHOH B Tpe-
yronsHHK ABC, R — pajnyc ONHCAHHOH OKOJIO TpPeyrob-
Huka ABC OKpYKHOCTH.
86. Bo BCAKOM NpSMOYTOJBHOM TPEYIrOJbHMKE HMEET Me-
CTO HEepPaBeHCTBO:

0,4 <~ <05,

L 7 — Pajuyc BRHCAHHOH OKPYXKHOCTH, 4 A — BHICOTA, OMy-
menHas Ha runorenysy. loxasars.

87. [lan ocrpoyromsueifi Tpeyrosqeuuk ABC. O6osHaunMm
uepes [y, Pg; Py PACCTOAHHA OT ILEHTPa ONHCAHHOH OKPYXK-
HOCTH JaHHOrO TPEyroMbHHKA JIo0 ero ctopoH. Yepes r u R
0603HauHM (COOTESTCTBEHHO) pajHYCH BIHCAHHOH H ONHCAaH-
Holi okpyxHocTelh. JoxasaTs, uTo Bcersa crnpabeianBa ¢op-

Myna
pr+p2+pa=r+R.

88. OGoanauumM uepes O OKPYKHOCTb, ONHCAHHYIO OKOJO
" HeKoToporo TpeyroJjbpHHKa T, a wepes (' — ero BOHCAHHYKIO
OKpy®HoCTh. Tpeyroasuuk T/ pnucaH B OKpyMmOCTE O T2k,
YyTO JIBE ero CTopoHM Kacawtes oxpyxuroctH O, Hokazath,
YTO €ro TPeThsl CTOPOHA Taxme KacaeTes OKpYXHOcTH O,
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89, Ecnn oKoJMo 4eTHIpEXYTrONLHEKA CO CYOpOHaMH a, b,
¢, d MOKHO ONHCATb OKPYKHOCTH H MOMKHO TAKMXKE BIHCAThH
B HEr0 OKPYXXHOCTh, TO fJIOLIANL YeTLIPEXYroJbHHKA paBHa
S = Vabcd. Hokazath.

90. ITpamasn ! nepecekaer ctopouni AB u AD napaaneno-
rpamma ABCD cooteercTBerHO B Toukax E u F. INyers G -—
‘ TOUKA nepecedenyus npsamof / ¢ guaroxansio AC. Jokasars, yto

- AB AD  AC
- AE + AF T 4G

81. HokasaTh, 9TC B TPEYrofibHHKE GHCCEKTpHCA HAENHT
TNOMOJIAM Yol MEXAY BhICOTOH H pANHYCOM OMHCAHHOTO Kpyra,
NPOBEJiEHHLIM B TY XK€ BepIiHHY.

92, Cymma KBaAPaTOB PaccTOSHUH OT BEPIIHH NPABHILHOTO
n-yrojbHuKa 0 M060H NpsMO#, MPOXOAsied qepea €ro LERTP,
HE 34BHCHT OT BHIOOPA MpAMOIl. JloKa3aThk.

93. MoxazaTh, uTo B JIOGOM TpeyronsHHKe:

4) OCHOBAHHS MeJHaH, BEICOT H CEepelHHb OTPe3KOB BhHICOT
OT BEpUIHH A0 OPTOLEHTPA (TOUKH mepecedeHHs BHICOT) Jexar
Ha OfiHOH OKPYKHOCTH (3Ta OKPYKHOCTb Ha3HIBAETCA O K P Y K-
HOCTHLI JEeBSITH TOYEK),

6) pagayc OKDPYXKHOCTH JCBATH TOUEK paBeH MOJOBHHE
pajHyca ONHCAHHOH OKPYXKHOCTH;

B) OKPYXHOCTh J€BATH TOMEK KAcAeTcs BIHCAHHOH H Tpex
BHEBIMHCAHHEIX OKPYKHOCTEH,

94, [lana OKpyWHOCTh, Ha Hell Touku Ay, Ay, ..., 4, M,
Uepes q,, a5, ..., a 0603HATHM paccmnnnn ot M n.o C’IUpOH
A A, A1 vees A Iyers B, B, ... B, — onucadumii.
0KQJI0 oxpymuoc*m n- YI"OJinHK, cTOpOIH Kmopom Kacaiomes
OKpYHHOCTH B Toukax A;, Ay, ..., A, by, by, ..., b, — pac-
CTOSHBA OT TOUKH M [0 CTOpOH 5TOr¢ MHOroyronnuuka. [o-
Ka3aTh, UTO Oy - &y - ... - @, = by - by -

95. HOan mobok TD'-IKH O nemam.eﬁ BHYTPH NPaBHJILHOIO
n-ym.anHKa HafiiyTca Takue gBe ero epuiHH A H B, wro

180° - (1-»m) 2 AOB < 180°.

Horasate.

Jokasate, uTO OCHOBAHMS OHCCEKTpPHC
BHEIIHUX YIVIOB TPEYro/ibHHKA JIekaT Ha of-
HOK NpsAMOii.

97. CropoBH! TpeyrobHAEKA -06pasyioT apug-
METHUeCKYIo mporpeccuio. JLoKasaTte, uTo pajHyC BIHCAHHOH

OKDYIXHOCTH paBeH —=— OfHOH H3 BHICOT.

X
Kaacc

92



Onpenenenune ToBopsaT, uyro ABa TpeyrolbHHKa
ABC u A\B,C, uMetoT L eHTpP NepchekKTHBbl, ecd
AA,, BB, v CC, nepecekaiotcs B OZHOH TOUKe, H OCb I € p-
CHeKTHBE, eclH TOYKH NepecedeHHs NIPONO/NIKeHHi CTo-
pon AB u A;B,, BC u B,C,, AC u A,C, nrexar Ha ofuOR
npamMosi. :

98. a) JlokasaTh, YTC €CJIH JBA TPEYrOALHHKA BMEIOT LIeHTp
NepcrneKkTHBE, TO OHK HMEOT OCh TEPCHEKTHBHL.

6) Hoka3zaTb, 4TO e€c/AH JABA TPEYroJbHHKA HMEOT OCh
NepCNeKTHBE, TO OHH HMEIOT UEHTP MepCneKTHBEL

§ 4. 3ajadH HA JNOKR3ATEABCTRO
II. Okpy#rOoCTH

99. B xpyre auamerpa d npoBeleHul JApe
VII—X = | B3aHMHO NepneHAMKyaapHHe xopam AB u CD.
KARCCH Jokazats, gto AC? 4 BD? = d2.

' 100. B okpyXHOCTL . BIHCAH NpaBHJALHBIA
tpeyroneBHk ABC. Oyru AB n BC paspencHn nonosam
toukamMd E u D, Ilokasate, ato oTpesok ED geantcs cTopo-
HaMM TPEYIOJLHHKA Ha TPH PaBHHE YACTH.

101, Ilyere M — cepenuna ayra AB ‘B ZaRHOH OKpYXKHO-
cth, MC — npousBosibHAd XOpAa, NepeceKawmias OTPesoK
AB B Touke D, TlocTpoHM OKpYRHOCTB, KaCajoMYIOCH XOPIH!
AB B touke D u npoxopsmywo uepe3 touky C. Jlokasarb, 4to
3Ta OKPYIKHOCTb KacaeTcs AaHHOH H MepneHHKYsIpHA OKDYyHK-
HOCTH C iEHTpOM B Touke M paguyca MA (cM. sajauy 176).

102. dana okpyxHocte O 1 Touken P v Q BHe ee. ITpoge-
Jem uepes Toyky P cexymyio PAB u noctpoHM OKpYKHOCTb,
npoxoaAwyw uepes Touxn A, B 1 Q. Jokasats, 970 BCe TaKHe
OKPYMHOCTH MNpOXOAAT, Kpome @, emle yepes OZHY TOUKY.

103. M3 npou3poabLHOH TOYKH KPYI/IOTe CHAJMHADAA MYIILEH
mnap. JloxasaTte, 4yTO BHYTPH OuAnMapja Hafijercs Taxag
OKPYIKHOCTb, YTO TPAcKTOPHA LIANA HH pASY €€ He Iepeceuer.

TipuMeganpe map OTPAKAETCHS OT CTEHKH OHIANHADAA Tak, 4TO yroa
MajeKH$ PABEH YrAY OTPaKeHHA, TJe YIVIaMH NMafeHHsT H OTPAMEHHA Ha-
SWBAIOTCH OCTPHle YIiH, ©0GpasOBAHHWE TpaekTopuell wWapa ¢ pPajdycoM,,
NpoBENEHHEM H3 USHTpPa OHJIHApA2 B TOUKY OTPaMEHHA.)

104. B sagauHoM Kpyre NpOBEASHHI ABE€ NAPAJNENLHLIE,
HO HepaBHule Mo AJuHe Xopan AA’ u BB’. ITyers C — Touka
nepeceyenna npaMelx AB u A’B’, a D — Touka nepeceuenns
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KacaTelbHEIX K OKPY:KHOCTH, NMpPOBEAEHHHX M3 Touek A H A’.
Hokasare, uro CD : AA’. '

105. Tpu zanHsie okpyxuocte 0,, O, 1 O, nonapuo nepece-
kaores: O, u Oy B TOuKax A u B, Oy v O; — B Toukax Cu D u,
Hakoneu, O, u 0; — B Toukax E u F. [Jokasath, uto npsmue
AB, CD n EF nepecekaiotcss B OJHOH TOUKe,

106. B pansoil OKpYKHOCTH NpoBeReHur ABa paguyca OA
1 0C, obpasywoume ocTpriii yroa { £ COA<90°). Ha paguyce
0A, xax na AuameTpe, MOCTPOEHA HOBAA OKDPYXKHOCTb, KOTO-
pas nepecekaer orpesok OC B Touke B. ,H.oxaaarb YTO HJIHHEHI

ayr AB u AC paBHulL

107. Jana oKpy:KHOCTH C.LIeHTpoM B Touxke O H JBe Ka-
catenvHele [, B /; K Hell. Ilposogutca mpousBosbHas TPeThi -
KacaTeJbHaf l;, KOTOpas nepecekaer npsMule [, H [, B TOuKax
A u B, Jlokaszath, 4TO B&JIHYHHA yriia AQOB He 3apucur ot
BLIOOpa KacaTefbHOH [,

108. K aym okpyxuocTaM O; u Op npoeefeHul ofuiue
BHOIIKHE KacatensHuie AB u CD (mtmn A H C — Ha OKpyX-
Hocts O, Touxs B 1 D — na oxpyxuoctn 0,) # ofiaa BHYT-
penuas Kacareavnas MN, nepecerawomas upamsie A8 u CD
B Toukax P u Q. ﬂoxaaaTb yto MP = NQ.

109. dana okpyXHOCThL, B HEH X0pAda c cepeiuRofl B TOuke
M H Touk¥ A 1 B, néxaniie Ha OKPYKHOCTH N0 OAHY CTOPOHY
or xopapt. [lpamue AM u BM mnepecekaioT OKPyXHOCTL B
Toukax C w D. Jokasats, uto npaMeie AD # BC oTcekawT Ha
Jdauno#l xope orpesok NP c cepeguHoli B Touke M.

110. B oxpyxHocTe ¢ HeHTpoM O npoBefeHbl kBa MepicH-
JHRyaspHHX JxHaverpa AB u CD. Bde oxpyXHocTH B3sAta
. mpou3BosibHAA Toyka M. M3 3Toli TOuKH K OKPYKHROCTH Npo-
Befensl Kacatensupie MP u M Q. [lpamee MP, MA, MB, MQ
nepecekatot npamyo CD B roykax E, F K.H (COOTBeTCTBeHHo)
Hokazate, uto EF = HK.

111. YeTolpe nepecekawpiinecs NpsAMble o06pasyioT YeThipe
TpeyromsiuKa. JloKa3ate, YTO BCE UETHPE OKPYKHOCTH, OfH-
CaHHHE OKOJO HUX, NEPECceKAlTCs B OLHOH TOUKe.

112. A,B, u A,B, — nmuaverpul okpyxuocTH €C; ¥ Xopiw
oxpyxuocreit C, u C, coorBercTBeHHO. G, u C, AeqsaT Kpyr
C, na ueTpipe KPHMBOJHHEHHHX TpeyroibHHKa. JloKasaTs, yto
CyMMa YIJIOB KaXA0ro H3 HuX Goasie 180° (cM. 3apauy 176).

113. dyru Tpex oKpy:HOCTeH 06pasyioT KPHROJHHERHBIH
TPEYrONLHHAK, CYMMa YIJ/I0B KoTOporo pasa 2d. Jloxasars,
YTO 3TH OKPYKHOCTH MEPECEKaloTCAd B OLHOH TOuKE (CM. 33-
natxy 176) .
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114. JHanu JBe QXKPYKHOCTH paguyca r = }, npuueM pac-
CTOSIHHE MEXKAY KX lleHTpamy TaKske pasHo 1. Ha nepsofi okpyx-
HOCTH BhIGpaHa Toyka A, Ha BTOpofl OKPYIKHOCTH — TOUKH
B,, B, cHMMETDPHUHBIE OTHOCHT®JLHO JIHEHH UeHTpoB. Joxa-
3arh, 4TO :

B} - AB} > 2

§ 5. 3ajayn Ha NOCTPOCHHE

I. MHOTOYrONEHHKY, ODOCTDPOEHUHA
C OTPAHUYEHHHMH BO3MOXKHOCTAMH

115. Jlar yron W Touka M BHYTDPH Hero.
Vii—X TIpoBectn uepes M npAMyio TaK, yTo0Bl OTpe-
KraccW . | 30K, OTCeK4eMBlli Ha Hefl CTOpOHAaMH yrJa, je-
' JauAacs B touke M momnosam.

116. Ha HeoOuTaeMoM OCTpPOBe NMHpAT 3apeL1 KAaj, PyKo-
BOACTBYSICH CIEAYIOUEMH mocTpoesuamu. Ilycte A, B — Aga
kamus, Gy, Cy, Cy — TPH MA/EMEL IToctporm TOKy A, Taks
A,C, = AC,, AACA = 90°, u rouky B, Tax: B,C, = BC,,
Z BC By = 90°. ‘

Hoc*rpomvl TOUKY Nepecetienus OTpeskoB AB u AB, u
oGosnaunM ee P,. .

Toukw Py n P, cTpoaTca TaK ke, Kak P,, TOJbKO C HCIIO/b-
30BaH¥eM cooTBeTcTBeHHO naivm C, u G, B nestpe oxpyx-
AOCTH, MpopefledHol uepes P, Py 0 P, u 6Gbl1 2apuiT Knaj.
Koraa mupaT BepHYJCS Ha OCTpOB, NAJNLMBI CHECJIO LITOPMOM.
Ho Bee xe on cyMen Hafith kaan. Kax?

117. TocTpouTs DATHYTOJNBLHHK IO CEPEJIHHAM ero CTOPOH.

118. ‘B AaHROM BLIIYKJIOM ueTHpexyroieruke ABCD naiith
TaKylo Touky O, uro mnomagn TpeyronsHukos OAB, OBC,
OCD u ODA paeHuL

119. Y Gopra npSMOYIOJBLHOIG 6HJ1Jmapg1a CTOMT IIAp.
[loctponTr RanpaBAenne, 1o KOTOPOMY HaAQ €ro TOJKHYTb,
uToOKH OH, OTPA3HBIIACL OT Tpex GOPTOB, MONAN B Hayalb-
HYIO TOUKY.

120. Croponut AB u BC rtpeyronpunka ABC mnepeceun
OpAMOR Tak, YTOOHl TOUKH nepecedenud D u E (cOOTBETCTBEH-
HO) yZOBNeTBOpsNM ycioedio BD = DE = EC.

VIil—-X 121, TTocTpoMTs TPEYroJbHHK 10 LEHTPY
Kagccl | THARKECTH H CEPEAHHAM JBYX €ro CPeJHHX JHHHA.
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122, HOCT[)OHTB PABHOCTOPOHHHA TPEYTOJEHHK C BEpIIH-
HO B JaHHON TOYKe, ABE IPYTHE BEPIIMHEI KOTOPOro JIewar
COOTBETCTBEHHO HA JBYX NAHHBIX OKDPYMHOCTHX.

"123. TlocTpouTE TpPEYroJBHHK 1O JABYM CTODORAM, €C/H
yroa nporus Gojblrell CTOPOHH BTpoe Goablie yma NpOTHE
MeHbILeH.

124, TIocTpOHTL TPEYIOJNBHHK 110 LEHTPY THKECTH, UEHTPY
ONHCAHHOTO KPYyra H OXHOH M3 BEpLIHH.

" 125. TlocTpouTt paBROOGeApPeHHEI! TPEYTOJEHHK [0 BLICOTE
H MefHaHe, IpoBeJeRHLIM K GokoBofl cTopowe.

126. HOCTPOHTb TPEYTONIBEHK MO UEHTPaM BHEBITHCAHHBIX
OKPYKHOCTEH. ‘

127. TlocTpOnTe TPEYroJALHHK 1O TOYKAM [epecedeHus
€ro BLICOT C ONMCAHHOH ORPYXHOCTHIO.

128. TlocTpouTs TPeyroJbHHK MO LEHTPaM Bnucannoro.
ONHCAHHOTO H BHEBNHCAHHOTO KPYIOB.

129, Mlaeu TpH npambe [, l,, l,, nepeceraiougecs »
Touke A, B Toyka B Ha npsamoit /. IMocTpouts Takolt Tpe-
YIONBHHK C BepMHON B TOUEe B, tn'odu J4HHHE NpAMLle
ABNAJHCE JAA HETO: -

4) BEICOTaMH, ‘

6) MeqHanaMH,

B) GHCCEKTPUCAMH.

130. B TtpeyronbHuke ABC ofosnaynM: uepes a, b, ¢
CTOPOHEI, HpoTHBoJexamue yroaM A, B, C (cooTBeTcTBeH-
HO), uepe3 h,, h,, h, ¥ p, @, #, — BHICOTH H MeLRaE:l (CO-
OTBETCTBEHHO) THX CTOpOH, uepes §,, 8, B, — GHCCEKTPHCH
yrioB A, B, C (co0TBeTCTBEHHO).

HOCT[JOHTB TPeYrOJILHHK 10 CAEAYIOWEM JaHHEM:

a)a, b+4c, A4 eya, b—e, B; a) g b G
6)a bte B x) a, b—c, B+C; M) a, b, p;
B)a b+ec, B+C;3)a b—c, B—C; 1) a, pp, b
Nna b+c, B—C; n) h, By va o) a, b, p,;
nab—s A wab b M) B By B
131. IlpoBecTH Ha MIJIOCKOCTH NpSAMYI0 Tak, 49To0hl OHa
OTCTOAJIA HA PABHBIX DACCTOSTHHAX OT TPEX 3aJaHHHIX TOYEK.
132, Uepes fanHylo TOMKY, JIEXKaiylo B IVIOCKOCTH Tpe-
YyroABHHKA, MPOBECTH NPAMYIO, nenxmym €ro IJocaAsL Mo-
oJ1aM.
133. Paspesarth TPeyro/bHHK IPAMOH JIHHHEH HAa 2. uacTH,
paBHLIE TG NEPHMETPY H MO IJMOMAJH.



134. TlocTpouTh 4YeTHIDEXYrONLHHK MC JABYM CTOPOHAaM,
CXOASUIHMCSA B OZHOH BepiuuHe, H ABYM YIVIaM, NPHJIEKALEM
K HHM, T8K, YT0Ob B HEro MOXKHO GBLIO BIIHCATB OKPYXKHOCTH.

135. ITocTPOKTE YETHPEXYTOJBHUK MO JHATOHAIAM, YTy &
MEMJlYy HUMH H '

a) ABYM CTOpOHaM,

6) ABYM YTJaM,

B) CTOPOHE H Yray.

136. [locrpouts uetnpexyronsadE ABCD no wuernipem
CTOPOHAM, €CHH H3BeCTHO, 9T0 AuaroHank AC [JequT yros
DAB mononaM. )

137. TlocTponTs Tpaneuwuio no AsyM AMAroHANAM M JBYM
GOKOBLIM CTOPOHAM: ' ‘

138. 3anasnl npamuie U, ..., I, NepnesMKyAsSpHHe K
CTOPOHAM MHOrCYTOJLEMKA H NPOXOARIIHE Yepes WX cepelH-
url. TlocTpOUTL MHOFOYI'OJILHHK.

139. Tlepeceyr Tpaneumio npamol, napasjenpHOH OCHO-
BaHHSM TaK, 4TOOBI ee OTPe3OK BHYTPH Tpaneuuy Jenuiacs
AHATOHAMSME HA TPH PABHBIE YacTH.

140. Oan sumyxawiél mucroyroashux. Iloctpouts Apyrof
C TEM XK€ NepHMEeTPoM, HO GoJbHIEH MJIOMAAH.

141, {an yron MON u toukn A u B. HafitH na cropoue
OM Takyio TouKy X, uToOm TpeyronbHMK XY Z, rhe ¥ u
Z — touku nepeceuenns npaMux XA # XB € ON, Gun pas-
nodenpensbM. (XY = XZ))

142, TlocTpoyTs KBaApaT, €CJAH JaHa €ro BepilKHa H JBe
TOYKH, JIeKAIHe HAa CTOPOHAX, He MPOXOAALIHX uepe3d 3Ty
BEpUIHHY, HJW HA HX NPOJOJIMEHHSAX.

143. Opa maska A u B Buann ¢ Kopabas nofi 3aA3HHEIM
yraom «. Korga xkepa6as npolies no 3ajaHHOMY HanpanjeHHI0
JIAHHOE DACCTORARHE, Te e MASKH CTANH BHIHW NOX APYFHM
yrjaoM B. 3Has noaoxenHe MaskoB A B B, naiith navansHoe
nooKeHRe Kopabasn. :
144, BoncaTs B OCTPOYFOJbHLIE  Tpe-
IX—-X yroJieBHK ABC TpeyroibRHK, CTOpPOHHI KO-
Kagechl toporo OpiiH OH NepneHAHKYJAAPHB CTOPO-
HaM JaHHoro. J{okaszath, 4YTO HCKOMBIX
TPEYTrOAbHHKOB B4 M 9TO LIECTh BEPINHH HX JI€XKAaT HAa OJHOH
OKPY2KHOCTH. A

145. a) [MocTpouTs NPSMOYTONBHUK ¢ JAAHHOA CTOPOHORA
Tak, 4rofn ZBeé €ro BepUiHHEL JIEXaJu Ba JAaHHOH npaMof,
a fBe ApyrHe — Ha JaHHOR OKPYXKHOCTH. HalTH BCe Crocobul
ICCTPOEHUA. |
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6) [MocTpouts KBaApar Tak, uToGH ABE €ro BEPUIHHLI Je-
ManH HA JaHHofl npamMoRt, a JBe Jpyrue — Ha JAHHON OKpYHK-
Hogm

146. Mana npsamas CD u age Touku A B B, He néwampe
na neil. Halitn 12 npamofi rakyio Touky M, uto 2£AMC =

= £LBMD.

147. BnucaTth XBagpaT B JaHHLI CeIMEHT TaK, uTofH Oina
€ro CTOpOHA JeXajia Ba XOpAe.

148. B. npauunifi Tpeyro/fIbHHK BOHCATh IPAMOYTO/IbHHEK
€ JMArcHAJbI0 JaHHOH JJMHEL

149, Bmucatk B CerMeHT MNpaRMJILHEIA TPEYI‘OJIBHHK TaK,
uyTo0h OfIHA U3 CTOPOH OhiIA NEpPNEHAMKYNAPHA OCHOBAHWIO
CerMenta. . .

150. Oxono paBHOCTOPORHEro TpeYroJbHHKA ONHCATh
KBajpaT Tag, 9robwm obe Gurype umenn ofmyw Bep-
WIHAY.

151, Jauu TpH ayva, BeXoiAmlHe H3 ofHo# Taukh. ITpo-
BeCTH TAKYIO NPAMYIO, NMPOXOAAMIYIO Yepes 3aJaHHYIO TOUKY,
uyTo0bl OTPE3KH, OTCEeKaeMHe Ha Hell JyJaMH, OTHOCHJIHCH,
Kak 2: 3. :

152. Ilanw dvetwipe toukm.. [TpoBectn uepes muX qe'mpe
npAMBle TaK, 4YToOb OHH OGPa30BAJH YETHIPEXYTOJbLHHK, NO-
JOOHH# JaHHOMY.

" 153. Bokpyr IJaHEOA OKpYIKHOCTH ONHCATh TPEYTOJBHHAK
ABC c pasnol cTopoHoi AB u ganseM yrioM B tak, uyroGu
BepiIHHA A .Jiexana Ha JapHOH INpsMOH.

154. Brnpcath B JaHHEI MapannesorpaMM TPeyrofibHHK,
NOROGHHIH JaHHOMY (Ha KaXkJoli CTOpoHEe NapalieAorpamma
ACJIKHA HAXORHTbCA X0THA OBl OJHA BEpUIHHA TpeerJleHKa)
CKOJBKNMH CHOCO0AMH 3TO MOXKHO CIEJATh?

155, Jaun Tpu npAMBle, HE IepecekaioinHecs B ofHoH
Toyke, IlocTpouThb TpeyroAbHMK, JJA KOTOpPOro STH nps-
MBIE SABIAIOTCA GHCCEKTPHCAMH BHEMHHX YIvioB, IlpH Kakom
PACTIONOXKEHHH 3afdaHHBLIX MNPAMBIX 3aJaya HMeEeT peme-
Huer *

156. Bnucate B JaHHYI0 CKPYXHOCTL A-YIOJABHEK, CTO-
POHEL KOTOPOTO NPOXOAH/H Obl Yepes 71 JAHHLIX TOYeK.

157, BoccranoBHTh A-YTOMBHHK [C HEHTPAM INPABHILHBIX
P-yrOJIBHHKOB, MOCTPOEHHEIX HA €ro CTopoHax. Miccsenosathb
BO3MOXHOCTb H €IHHCTBEHHOCTb TAKOTO BOCCTAHOBJIEHHA.

158. B Tpeyro/bHHK BIHCATL JBe KAacaiomHecs Jpyr
ApYra OKPYXKHOCTH DABHOrO pajuyca Tak, 4ToOWl Kamjas K3
BHX Kacanach JBYX CTOPOH TPEyroJibHHKA. -
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159. B nsockoCTH RaHbi TPH NpSIMEE, nepe-
ceKaloliHecs B OZHOH TOYKe, H TPH TOYKH. .
TTocTpOHTE TPEYrONBLHEK, BEPLIMHEI KOTOPOro
JeKand 6p Ha JMAHHBEIX OPAMBIX, & CTOPOHEE
npoXOAHIH Obl depes JaHHHE TOYKH.

X
KJaace

[foeTpoenuna cvorpaHHUYeHHB MH
BOSMOXKHOCTHAMH

160. IlocTpouts OHCCEKTpHCY yraa, Bep-
vl —X IIMHA KOTOPOFO HEAOCTYIHA.

Kaacchl 161. TloctpouTe MeAHAHY TpeyroAbHHKA,
BepIIHHA KOTOPOTO HEAOCTYIHA.

162. PaspeinTs uHpkyJeM W AHHEHKOH yroa B 54° Ha TpH
paBHHE Y4CTH.

163. YIBoATL W pasfe/HTh fONOAAM OTPE30K [PH MOMOLIH
OIHOTO UHPKYJS.

164, TMonwaysce ORHMM UHPKYJeM, pasge-
Vil —X JHTb JRAHHHI OTPe3OK HA 7 paBHEIX dacTeit.
KAacchl 165. Hann - gBe napajienbHpieé IIpsAMbE.
C noMowiby OXHOCTOPOHHEH JHHEAKH TPOBECTH
qepes JaHHYIO TOUKY NPAMYIO, HapamjeNbHYI0 STHM NPAMBIM.

166. .IToabsysce TOAbKO JBYyCTOpOHHER JHAEAKOH:

a} paspenHTL YroJa monoJam, .

6) BOCCTABHTb NepneHAUKYJAApP K ZaHHOH mnpsAMof,

B) ONYCTHTH H3 JAHHOH TOUKH NEPNEHJHKYJIAP HA JaHHYIO .
npaAMYIO.

167. Ilonpaysacs AByCTOpOHHeR JIHHeHKOH, pasgenHTb
IaHHHIA OTpe3ok:

a) Ha JiBe YacCTH,

0) Ha n uvacredl.

(Inupa otpeska Gonbiue IMPHHL JHHEHKH.)

168. Jan kpyr u,ero ueHtp. C NOMOIEID JHHEAKH pas-
JeJINTh JAHHBIA OTPE30K IOTOJIAM.

169. Yepes nanayio Touky M [OPOBECTH TPAMYIO B HeJo-
CTYNAYIO TOYKY AepeceueHHs FBYX JaHHHX MPAMBX C IOMOILEIO
OlHOH JMHHeHKH.

170. JaHH OKDYHHOCTb K TOWKA, He Jexamlas Ha Hed.
OnycTuts nepnenAHKYJAAp M3 TOH TOUKH Ha JHAMETP H/H €ro
NPOAO/IKEHHE C HOMOIILIO OJHOH JIMHEHKH.
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§ 6. 3ajaum Ha nMocTpoetue
Il. OxpyxHocTH

171. IMocTpoute TPH NORAPHO KacaiollHecs
Vil — X IpYyr lpyra OKpPYXHOCTH € LIEHTPAMH B Tpex
KAacch JAHHHX TOYKax.

———=—— 172, Uepes TOUKY BHYTPH KPYFa TNpOBECTH

XOpAy TAK, 4TOOH OHA PAIAENHAACh B ITOH Todke B JAHHOM

OTHOLLEHHH.

173. Ha ayre AB panHOfi OKPYXHOCTH HAHTH Takyio
Touky M, urtobhl OTHOLIEHHE OTpe3KOB AM : BM 6o 3a-
JAHHBIM.

174. M3 Ttouxh, s3aTOi BHE ,uaﬂﬂoro Kpyra, MTpoOBeCTH
CEKYILYl0, BHEUIHASA 4acTk KOTOpOH papHANACH Gu BHYTpPEH-
Hefi. Korga peuicH#e BO3MOIKHO? |

175. B xpyre nposemenn jBa paguyca. I(ax NpOBECTH
XOpAYy, 4TobLl OHA JeIHJach STUMH PajHYCAMH Ha TPH pasHbe
gacTH?

176. Mausi npamas *l, Touka M na well, oxpyxuocts O
H yroa «. [locTponTh OKPYKHOGCTB, Kacawmymoca npsmoi [
B Touke M M nepecekalomylo oXpyxHocTk O [oj yrJoM, pas-
Hbim 2. (¥J10M, N0/l KOTOPHIM [1epecekaioTc ABe OKPYHKHOCTH,
HA3b[BAeTCH YroJ MeXAy KACaTeNbHEIMH K HHAM B TOUKE nepe-
ceyeHns.)

177. Bnucar, B JaHHHA TPEYrOJIbLHHK TPH OKPYMKHOCTH,
KaX/1as1 M3 KOTOpHIX Kacamach Gpl ABYX CTOPOH TpPeyroJIbHHKA
K [JBYX APYrHX OKpYXKHOCTEH.

178. Jlanu gBe nepecekaiouiMecs OKpykuoctH. Uepes
TOYKY HX MePecedeHHsT NPOBECTH HPAMYIO TaK, 4To6u ofpaso-
BABIIHECH XOPALL:

a) OLIA paBHH,

- 6) EMENH JAHHYIO CYMMY,

B) HMeIH HJAHHYK) PA3HOCTB.

179. Ha nsockocra pannt: yron ABC, nponssonbras mps-
Mas [ 1 Touka 0. Ob6osHaunM yepes X Y TOUKH nepeceyeHns
OKPYXXHOCTH C leHTpoM B Touke O co croponamu AB u BC
yraa ABC (cootBerctsenno). ITOCTPOMTL TAKYI0 OKPYXKHOCTh
¢ HenTpoM B TouKe O, uToOp npambie XY 1 ! Gpiiy napajneasHsl.

180. Ian Ttpeyroawpuk ABC. Hafith rtakyio Touky X,
wTO0b! CYMIECTBOBA/IA OKPYKHOCTh, BITUCAHHAR B YETHIPEX YTIONk-
HEK ABCX, H OKpYHOCTD, OHCAHHAR OKOJO HETO.

181. [Jauw Tpu KouueATpHuecKue oKpysuoctd. [lpoze-
CTH CEKYIU(YI0 TaK, YTOOl €& OTPE3KHd, 3aKJMIOYEHHble MexKAY
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ABYMH GOMbIDHMR OKPYMHOCTAMM, O paBHBl OTpe3KaM,
3aKJIOUEHHBEIM  MeXAY cpelped M Medbwed  OKpyXHO-
CTSIMH.

182. IToCTpOHTH OKPYIKHOCTD, NMPOXOAALLYIO YEpe3 JaHHYID
TOUKY MW KacalllyloCsl ABYX JaHHHIX I[PAMBIX.

183. [ToCTPORTE OKPYKHOCTL, KACAKONIYIOCH JATHONR OKPYX-
HOCTH H JABYX JAHHHIX TIPAMBIX.

184. IMocTpouTh OKPYRHOCTE, Kacarenaﬂylo K TpeM jad-
HBIM OKPYXHOCTAM (3afiaua Amnonnonus).

§ 7. lpsMble ¥ NJCCKOCTH B NMPOCTPAHCTBE

185. Ecay HECKONIBLKO DPSMLIX B IIpoO-
X CTpaHcTBe 0613a0a0T TeM cBOHCTBOM, YTO
KJaace MobLle JPe H3 HHX IepeceKalTcs, TO HJH
BCe¢ OHH TPOXOQAAT uepes OJHY TOUKY, HJH
¥e BCE JIEXKAT B O,D,HOﬁ NNMOCKOCTH. ﬂ.DKaSaTb.

186. B npocrpancrse paun Touku A, B, C, D, npuruem

AB 1 CD, AC 1 BD.

Hoxkasarte, uro AD 1 BC.

187. Jlaum TpH ckpemmuBamlinecs npAMbe. [na KakARx
XBYX H3 HHX TIOCTPOMM OOulHil neprnesAukyanp. JIna Kaxinx
JABYX W3 TIONYYEHHLIX NPAMLIX CHOBA IOCTPOHM ofWMi mep-
nesauKkyasap. Iokasare, uTo mocqefHue TPH MpAMLIE COBHA-
AT ¢ HCXOJHLIMH.

188, Jlokasath, uto ecam .nyn o06pasyeT paBHLIE YIAH
C TpeMs HEmapasjJeJbHBIMH JYYaMH, JIeXdHMH B OZHOH
IIOCKOCTH, TO OH MepHeHJHKY/sApeH STOH NMIOCKOCTH,

189. B npoctpancree B3ATH ueTHpe TouKK A, B, C, D, Bep-
HO JTH, YTO €C/IM TPOEKIMH YeTHIPEXyroJbHHKA ABCD HAa JBe
He napaJiiesipHEe MeXAy cobofl NIOCKOCTH ABMIOTCA Napasie-
JOrpaMMaMi, TO STOT YETHIPEXYMONLHHK H CaM ABJfETCH na-
panneNorpaMMoM?

190. CKOMBKO MMEeTCA TJIOCKQCTed, paaﬂoy,ua.nenamx oT
YeThipex TOYEK, HE JEXAUHX B ORHOH NIOCKOCTH?

191, [Joxaszath, 9TO CyMMa YIVIOB NPOCTPAHCTBEHHOLO Ye-
THIPEXYTONBHHKA Menbie 360°.

192. JIyu cBera oTpamaercs OT TPeX B3aHMHO TEPIEHAH-
KYyJApHHX TJIOCKHX 3€pKal Mo SakORY: Yrojl majeHHs paBeH
- yray orpaxkenus. Iokasarb, HTO B pe3yAbTaTe €ro Hamnpabae-

HHE M3MEHHTCA HA NPOTHBONOJOMHOE.

101



193. Hafitu Bce npAMble B NPOCTPAHCTBE, NPOXOAAIIHE
yepes JauHyio TOUKy M Ha JaHuoM paccroauHd d OT ZaHHOH
npAMOil.

194, TToctporTh 0Tpeaox HMEIONHE fauHyio AJAHHY, Da-
panienbHbll JAHHOR NMJOCKOCTH, ¢ KOHUAMM HA JBYX JAHHEIX
CKPEllHBAIOIHXCH TPAMBIX.

195. OpToroHANbBbE MPOCKLUHH NPOCTPAHCTBEHNOH JHHHH
H& JBE NepeceKaWHec MJAOCKOCTH SBJAITCA NPSMBIMH JIH-
HHAMH. MOXHO JiM YTBEpXKJ&Th, 9T0 JAHHAR JIHHHA —- NPH-
Masa? )

196. JlokazaTh, YTO eCJAH Y BHIIYKJAOrO TPeXIPAHHOTO
yriia Bce ABYrpaHHble YrAbl OQCTPHIE, TO H BCE IJIOCKHE YIVIHI
ocTphIe.

197. Jan AByrpanueifi yroa u npsAMas, npoxoidulas uepes
ero pe6po. IlpoBecti uepes Hee MNOCKOCTL = Tak, YTOOH 3TA
npsaMas Gbia GHCCEKTPHCOH yriia, HONYUEHHOTO MK CedeHHH
JIAHHOrO JABYTPAHHOTO yria INOCKOCTBIO T.

198. 3amkHyTas mpOCTPAHCTBEHHAR JIOMAHAA COCTABJEHA
H3 COEJIHHEHHHIX IIADHHPHO 3BEHbEB, AJHHY KOTOPHIX MOMKHO
nameHATh*. Ecau nomanyio Heapss TaxK npoaedopMHpOBATH,
yro0bl OHA NPEBPaTHJACH B HECAMOMEPECeKaomuiics nﬂocxnﬁ
MHOT'OYrOJIbHHK, TO OH4 Ha3bIBAETCA 3AY3JIEHHOH.

Kakoe nanmenblliee HHCIO 3BEHBLEB MOKET HMEThb 3ay3J1eH-
Haf JoManag?

199. IlpocTpaHCTBEHHHIM MPABHJLHLIM /1-YTOJbHHKOM Ha-
3nBaeTCH 3aMKHYTasA JIOMaHAd JHHHA B NPOCTPAHCTBE, COCTOA-
wias M3 71 PABHEIX 3BEHBEB, H TaKas, YTO YIVIBI MEXAY COCEd-
HHMH 3BEHbAMH paBHbHl MexJy cofoi. Jlokaaats, uro

a) Bce BEpPIUHHE MPABUJALHONO MPOCTPAHCTBEHHOrC MATH-
YroJibHHKA JeXaT B OJHOH ILIOCKOCTH,

6) npu n > 2 cymecrsyeT NPaBHJAbHEIA NPOCTPAHCTBEH-
HHA 27-yroJbHHK, He JeXamlH# B OQHOH NIOCKOCTH,

B) NpH n >4 CyWECTBYET IPABHALHEIA NPOCTPAHCTBER-
Hpifi (2n — 1)-yroapHuK, He JeKauM# B ONHOH IWIOCKOCTH.

200. ITocTpoHTb MPOCTPAHCTBEHHLIA INECTHYTONLHEK, Y KO-
TOpPOrc BCE JAKWATOHAMH PaBHHL

201. Jokasars, 4yTO He CYIECTBYET TAKOro NpOCTPAHCTBEH-
HOrO BOCLMHYTOJbBHHKA, Y KOTOPOTO BCe JHArOHAMH PAaBHEI

% [pu sToM B2aNpPeINACTCA HAIMEHATE KOJHUECTBO SBEHLEB JIOMAHOR
{410 MOXKHO Guinio Gl cllenaTh, HIMEHHB JAJHHY Kakoro-HHGyAL 3aBeHa Ao
HYJS),

102



§ 8. MHororpaHHﬁxu

202. CymecTByeT /¥ MHOFOTPaHHHK, BCE -
X YEeHHs KOTOPOre — TPEYTOJLHEKH?

KAace 203. Kakoe xaHGoJblilee YHCJIO CTOPOH MO-

" JKET HMeThb MHOTOYI'OJIbHHK, NOJIyYalolHics
B CEueHHH OKTasJpd IJIOCKOCTLIO? )

204. Kakve npaBUJbHbIE MHOTOYIOJBHMKH MOFPYT HOJY-
yaTeCA NPH MepecedeHHEM Ky6a NJIOCKOCTHIO?

205. He cymecTsyer BRINYKAOrO MHOTOTPAHHHKA, HMEIO-
mero 7 peGep. JlOKa3ath.

206. Hoxasate, uto Aas moforo £>7 CyWIeCTBYeT MHOro-
rpasHHK, HMelOmHH &k pebep.

207. Jokasath, uTo ecqK Bceé AHATOHAAH Tapaienent-
nefa papHH, TO OH NPAMOYTOJBHHIHA.
© 208. HokasaThk, YTC He CYLIECTBYET MBOTOrpaHHHKA, ¥ KO-
TOpPOro Kaxjlasd TPapb HMeeT §0Jiée MATH CTOPOH.

209. oxasaTb, 4TO CyMMa T/IOCKHX YTJIOB BHINYKJOTO
MHororpaHHuka pasua 4d (n — 2), rlie n — YHCJ0 ero BepUiMH.

210, Ulects OHMcceKTOpHBIX IJOCKOCTell TpeyTOJBLHOH TH-
paMuALI NepeceKaioTed B ofHof Touke. Jlokasarb. (BuccekTop-
HOH MJIOCKOCTHIO HA3LIBAETCH IVIOCKOCTh, AGANAA ABYrpaH-
HElfl yroa nonosaam.)

211, JJaH IECTHrpaHHHMK, BCE€ TPaHK KOTOPOTO — Yerhl-
peXyro/IbHHKH, a BCe TPeXIDaHHBe Yriki PABHB! HJIH CHMME-
TPHYHE JAHHOMY TpeXrpaHHoMy yray. Jlokasatb, YTO STOT
LIECTHIPAHHHK — NPAMOYLONLHBE napasiesienunes.

212. Haiitn paccTofiHKe MEXAY ABYMA CKpPEIHBAIGUHMHCS
pe6paMH NPABHJALHOTC TETPasgpa c pebpom 1
"~ 213. Bcee pe6pa ofHoH NUpaMMAn COOTBETCTBEHHO MEHBINE
peGep apyroil. MoxHO JK yTBEpKAaTh, 4T0 O6BEM mNepsoit
H3 HHX TOXE MeHplie o0beMa BTOpo#?

214, [oxkasaTh, 4TO nEpPEMETpH QUrYp, RONYYAIOUHXCH

NPy [EepeceYeHUH MpPaBHJIBHOrO Terpasipa IIOCKOCTAMH,
napajiyieJIbHEIMH JBYM NpOTHBONGJAOKHMM peGpaM TeTpasipa,
PaBHEL MeRAY cob0M.
- 215, NTokasath, uTo MJOWAAL BCAKOTO TPEYrOJILHHKA,
NoNyqaomeroca NpH NlepeceuyeHHH MPOH3BOJBLHOTO TeTpasipa
IIOCKOCTEI0, GYyeT MEeHbILE IJIOAAH Mo KpafdHel Mepe oxHoi
H3 rpaxeii Terpasfpa.

216. Joxkasath, uTo BCAKAA IJIOCKOCTh, NPOXOAAILAA Ye-
Peé3 cepenuHH JABYX HpPOTHBONMOJNOXHHIX peGep Terpasipa,
IeNRT STOT TeTpasap Ha ABe PABHOBEJIHKHE YACTH.
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217. Janunfi BenyKJmf ueTnpexrpaHHEBIA yroa mnepe-
Cceub MIIOCKOCTHIO TAK, UTOGH B CEYCHHH MOJYSHICH napaje-
JIOIpaMM. '

218. JlokasaTh «IpOCTpaHCTBeHHYIO TeopeMy Iudaropax:
B NMPAMOYrOJbHOM napadnenenunefe ABCDA'B'C'D’ xsap-
par unoinaau ceveHus A’BD B 8 pas MeHblie cyMMul KBaj-
paros nuoulazei rpamed.

219. IIokasarh, YTO CYMMa KBanpaToB paccTOSHHA OT
pepuidk Ky6a Ko MmoGoll NpAMOH, NpoXoAflned 4epes ero UeHTp,
He 34BHCHT -OT BhI6Opa IPAMOIi..

220. MmeroTcs gBe KOHUEGHTpH4YECKHe OKDYyxuHOCTH. Bo-
KPYI MeHblIefl U3 HHX ONHCAH MHOPOYroJbHHK A A, o
UeNHKOM Haxoisluiics BHYTPY OGouabiieii okpyxHocTH. Hs
oflliero LeHTpa Ha KaXAYl W3 cropoH A, 4,, ..., 4,4, ony-
CKaeM NepNeHIMKYJAApH M NPOJ0JDKAeM HMX RO Hepecedenus
¢ 6oJIbIIEH OKPYXHOCTBIO B TouKax B,, By, ..., B,. CoexnnseM
104Ky By c A, 0 Ay, By—c A, un A, u T 1., B -——cA uHA,.
fIpn kaxux yC.‘IOBPIHX Mﬂoroyronbnnx AB A,B, o A B
ABJAETCA DPA3BEPTKOH MUPaMHJEI C ocuonaHHeM A A . A,,?

221, B rerpasgpe OABC Bce njockue yIJibl npu Bepnmne
O npaMeie, 0A = a, OB = b, OC = a +.b. Jlokasats, urtO
CYMMA& MJOCKHX YIJIOB npH Bepmnue C paBHa 90°.

222. O6beM npaBHJLHOH TpeyroNbHod mHpaMuiw c Go-

KOBEIM pefpom pavHet 1 paBen ! Hatits nnockwii yroa

G
NpPH BEpHIHHE NHPAMHEJLL.

223. CymecTByeT Jii MHOrOrpaHHMK, BCe [paHH KOTOPOro
ABJAIOTCH  NIapaliesorpaMMaMi ¥ TONAPHO ~TapajieIbHbl,
HO KOTODHIH, OJHAKO, He HABJAAETCH NPHIMOHP

224, Jlanm Tpe napasjnenenumesa. IIpOBECTH TIOCKOCTb
TaK, 4ToOLl OHA pasfenuia KaKEblfi NapanNenenHieR Ha JABe
paBHOBeNiHKHE 4acTH. B Kakowm cayuyae 3ajaua umeeT Heorpa-
RHYEHHOE YHCJO pelIeHHHE?P

225. [lorasath, 4TO A/ OOLEMa TPEYro/ibHOW TNHPAMHJK
cnpasefauBa QopmyJa

V= 'agc Vsinp - sin(p — a) sin (2 — B) sin (p — 7)»

rae a, b, € -~ ANHHE GOKOBWX peGep, «, B, 7~ BeNHUHHEl
YIJIOB MEKAY HHMH, 2p=a -+ B+ 7.
- 228. Iycts a, B, ¥ — TM/IOCKHE YIVIBI TPEXTPAHHOrO yr.na

Dlokaaate, 4T cnpaBejinBo HepaBeHcTs0 af +37 + ya < —n’
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227. Jokasarh, 4To KamAumfi TeTpasip MOKHO Tepecedb
POBHO TPEMA IJIOCKOCTAMH TaK, 4TO0bl B NEPECENCHHH KAMNOH
W3 HHX C TeTpasfpoM moaysuacs poM6. Iokasate Taxwxke,
47O

a) ec/ii  NOJYYHBIIHECH TpH pomﬁa nojofHwl, TO Y Ter-
pasapa BCe TPAHH PABHLI;

6) ectd 3TH poMOE CYTh Knap,pam, TO TETpaspp — npa-
BHJBHBIA.

228. llse tpeyrosbHbIE NHPAMHIN DABELL HJIH CHMMETPHY-
Hbi, €CJIM HX COOTBETCTBYIOMMe pefpa pabBHbl. [oKasars.

229, Hau terpasip ABCD. Ha ero pebpax AB, ACu AD
oTMegaiores - Takne Tourkd M, P, Q. uto AB = nAM, AC =
={n+ 1) AP, AD = (n + 2) AQ. IlnockocTs, npoBeAeH-
naa uepes M, P, Q, obosuauaerca P,. IfokasaTe, uTo Bee
TIJI0CKOCTH Pl, Pg, ..., P, NPOXORAT uepes ofHY NpsMYIO.

230. Han TpexrpaHHHu yroa Q. HaiiTn meo6xogumoe u go-
CTATOYHOR YCJOBHE JJIs TOro, 4ToOul ero MOXKHO GHUIO Tak pas-
pe3aTsb IVIOCKOCTBI), UTO H3 MOJIYYeHREIX KYCKOB CHOB2 MOXKHO
CJOKHTL yront Q, TPHJAOKHB HX ApPyrMM cmocobom. (Ceky-
a8 IUIOCKOCTh MEPECEeKaeT yrod Q Ho TpeyroJbHHKY.)

231. [oxasaTb, 9TO €C/JH BCE PaHH BHIIYKJAOTO MHOTO-
rPAHHHKA HEHTPANHHO-CHMMETPHUHE], TO H OH CaM UEHTPaJbLHO-
CHMMETPHYEH.

§ 9. loBepxHOoCTH M TEeAAa BpalleHHn

X 232. OnpegenHTs pPAcCTOSHHE OT LEHTpa
«Aace TPaHH TNPaBUJILHOrO TETpasxpa 1o Apyroi
€ro rpasH, 3Haf pajguyC BHMCAHHONO Iuapa.

233. lloxasa'rb qTO ecqaM Bce pefipa Terpasipa KacawTca
OLHOTO ilApa, TO CYMMBl BCEX Nap NPOTHBONOJOXHHX pefep
OAHHAKOBEL '

' 234. [lokasaTtb, 9TO €C/H [POTHBONO/JOXKHLIe pefpa Ter-
pasfipa MONAPHO PABHLL, TO BNHCAHHHE B TETpasip H OMHCAH-
HBIf BOKPYT HErC IHADH KOHICHTPHYHH.

235. Uepe3s Touky chepbl NPOBEACHO HECKOABKO NeKAMKX
Ha nefi okpyxnocredi. Joxasars, 4To KacaTebHble K HUM B
3TOR TOUKe JeWaT B OJHOH NJOCKOCTH.,

236. CrosbKO KacaTenbHLX cdep MOKHO nposecm K ue-
TEIpEM B3aHMHO TEPECEKAIOUMMCHA THIOCKOCTAM, H3 KOTOpDBIX
AHKAKHE TPH HE MPOXOAST Uepe3s ONHY H Ty e IpAMYIOP

237. CroabKo cymecrsyer cdep, KacaiOUHXCA Tpex JaH-
HBIX naockocTell A ganHo# cdepni? '
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238. Cumraa, uto 3emns umeet dopmy wWwapa paguyca R,
a8 MCKYCCTBEHHHH CNyTHHK ofpaiaerca Bokpyr 3emyan no
KpyroBoil opGuTe Ha BHICOTE A Hal NOBEPXHOCTHIO 3eMid,
ONpeAeNHTE, HA KAKOH YroJl HHXKE TOPH3OHTZ JOJIKHO OIy-
ctithes Connue, 9T0GH uaﬁ.monelme COYTHHKA, OCBEMIEHHOrO
Coarnem, Gb10 B R3HHOR TOUKe 3€MHOH MOBEPXHOCTH HEBO3-
MOXKHO (fa’e TpH caMOM OJaronNpPHATHOM TOJOXEHHH CIyT-
HHKA H ero OpOHTHE OTHOCKHTE/ILHO MeCTa HabaoNenus),

239, Ha oOKpyXHOCTH BEDXHEr0 OCHOBAHHA NHJIHHApA,
ofbeM Kotopore pased V, ssara Touka A. BC — gmamerp
HHKHEr0 OCHOBAaHESA, ToukH A B nexar Ha ofHofi o6pasyio-
miefi. MN — IHAMETP HIKHErO OCHOBAHMS, NepNeHIHKyAsp-
uulit BC, [dokasars, 4To 06beM, OIPaHHYEHHH MOBEPXHOCTHIO
IHJHHJPA H NJOCKOCTHIO, NpoXoAfiled depes Toukn A, M, N,

38KJOUEH MEeXAY 4 Vu %V.

240. IokagaTs, YTO OrpaHHUEHHOE SHITYKOE TE0, HMEllee
ABe ocu Bpamedusd, — wap. (Ocbio BpalleHWs Tesa HaswiBa-
eTcd npAMad, MocJde NOoBOpoTa BOKPYT Koropou Ha Jobolt
YIoJl TEJQ COBMEINdercs camo c cobofi.)

241, JhoGoe ceuerne Tesa MAOCKOCTHIO — KpyT. Jokasars,
UTO 5TO TENO — Inap.

242, JlokasaTb, 910 ecnid A — TenecHufi yron u a, § .1 —
IBYrpaHHbl® YIJIH JABHOIO TpPeXTPaHHOTQ YIJa, H3MEPeH-
HEle B paauaHax, 0 a+ B+ 7—A=m.

243. [okasath, 4TO pPAa3HOCTh MEKAY CYMMOH TeNecHHIX
YriAoB JABYrpaHHHX YrJOB TeTpasjipa M CYMMOH TeJeCHBIX
YIJOB €r0 TPeXTPaHHEIX YTJIOB paBHa 4w

244, Bpinyk/aas JOMaHas JANHHW d BPAilaeTcs BOKPYT
npaMofi, npoxogdatiell uepes ee Konowl. JIOKasaTh, 4TO 1AO-
g:.dgnb‘ NOBEPXHOCTH MOJYUEHHOrQ Tena BpalleHHd . MeHbie

oR
§ 10. 3agaun Ha HauGonbuice U HaWMEHbIIEE 3HAYEHHS

245. HNawn yron MON n jge toukn A u B,
ViiI—X Hafitu takue rouxkn C u D na npameix OM
Kaacew . | g ON cooTBeTcTBeHHO, uToOH Jiomanas ACDB
AMeJIA HAHMEeHBUYID BOSMOXKHYIO JJIHHY.

246. B Tpeyronbuuke ABC GHCCEKTPHCH nepeceKaroTes
B touke O u AC > AB > BC. Kak kpartuafiiunMm nyTeM,
BHIfifiss ¥3 TOYKH O, oGOHTH BCe BepIIHHBI TpGerJleHKa H
BEPHYTHCA B HCXOAHYIO Toqu?
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2:]7.' HafiTh kpyr HauMeHbUlero pajmyca, cogepsarmuil
TpH AAHHBIE TOUKH.

248. Jlan TpeyroNbRHK ‘W JBe TOYKH BHYTPH HEro. Kak
KpaTdaBuIdM NyTeM MPOATH K3 OJHOH TOUKH B APYTYIO, MO-
fLiBaB Ha Kaxgoil CTOpOHE TPEYTONbHHKA?

249, Haility ua AanHol npsaMofi ! TOMKY Tak, 4ToOwl pas-
HOCTb PaCCTOAHHE OT Hee O JABYX 3afaHHLIX Touek A u B
6pia

a) HAHMEHDbIIEH,

6) uauGonped.

250. Yepez TOUKY BHYTPH YIVIa HPOBECTH NPAMYIO Tak,
4TOOL OTPE30K ee MeXAY CTOPOHAMH YINla HMeX HaUMEeHbLIYIO
BO3MOIKHYIO JIJIHHY.

251. B jappuifi yroa BOHCATh TPEYFOJLHHK HAHMEHBUIETQ
nepEMeTpa Tak, yTo0bl OfHA H3 €ro BepIUNH HAXOIHAACH B
JaHHOH TOYKe BHYTpH YyrIJa.

252. B npor3BOALHOM TpEyroMbHHKE HAfiTH TOYKY, CyMMa
paccTosHME OT KOTOPOH J0 BEPUIMH TPEYTOJLHHKA MUHHMAIBHA.

253. UeTwipe AepeBHH DacnoJoxeHs B BepIIMHAX KRajpa-
ta. Kax Hago mpoBecTH ceTk AQPOT, COEIHHAIOUUX BCe JePeBHR
ApYyr ¢ JpyroM, uTo0bl OHA HME/JA HAHMEHLIIYID BO3MOMKHYIO
aouny? (TIpu 3TOM OXHA Jepora MOKET COeJHHATL U Goace
IBYX JiepeBenb.)

254. Uepes TouKy mnepeceuerus JEYX OKPYKHOCTeH mpo-
BECTH CEKYWIYI0 TaK, YTOOH e uacTh, 3aKMOUEHHAH BHYTPH
Kpyros, Obiia

a} Hauboablne,

6} HAAMEHbIUEH.

255. Buytpu xBagparta gaua Touka O. Beakas npadas,
npoxofsAmas uepes O, paspesaeT KBagpaT Ha JABE 4aCTH.
IlpoBectH nmpsiMylo yepes- Touky O Tax, uTo6bl PasHOCTb MJIO-
ulagefl 3TEX ABYX wacredl Gbijia Handonhmeﬁ.

256, Ha npamoli { nexut orpesok MN. Hahitn Ha npamod
p, nexamedi ¢ ! B ONHOH N/IOCKOCTH, TOYKY, H3 KoTopoR MN
BHACH IO HANOOJEBLIMM YTJIOM.

257, [ann TPH KOHUEHTPHYECKHE OKDPYKHOCTH PajHycoB

I, V2, V3. HaiiTu Ha xaxjoii OKPY:KEOCTH 11O TaKOi TouKe,
97068 06pa3oBaHHLIE MMH TPEYroALHHK HMEN HaHOO/IBIYIO
OOIEALE.
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. 258, TlocTpouTe TPEYTONBHHK C HAHMEHLIIHM NEepPHMETPOM,

€CTIH JAHBL

a) ape ‘BepwuHEl A M B u npamas, Ha KoTopoi Jexur
_TpeTksi BepIUHHA,

6) Bepuina A ¥ npsAMble, Ha KOTOPHIX JIEXAT BepUIHEE
B u C

B) TpH TIpSIMEE, Ha KOTOPHIX nexar pepmwun A, B u C.

259. Ecau B Kpyre oTMeueHn! Tpu Touky A, B, C, 10 gas
Mmoboit ero Toukn M wus paccrosunit MA, MB, MC MoxkHo
BLIGpaTh HauMeHbliee — OGO3HATUM €ro uepe3 py. Ilocse
3TOTO H3 BCeX TOYEK KPYra MOXKHO BHGpaTth Ty, AN KOTOPOIl
BEJIHYHHA pp MAKCHMaJbHA (T. €. H3 BCEX HHCEN py HAJO Bhi-
Gpats HauGosbluee — ofo3HauuM ero uepes p). IlomATHo,
YTO YHCJIO p 3ABHCHT TOJLKO OT BHIGOpA TOYEK A B, C Tpe-
Gyetca TaK BHIGpaTh ToukH A, B n C, uTo0nl BeJHYHHA p CHIA
HaMMeHpIleR M3 BOBMOMKHEIX.
. 260, H3a Bcex TpeyroibHHKOB, BRHCAHHEIX
1IX—X B JAHHYIO OKPYXHOCTb, HAlTH TOT, KOTOpH
EnaceH ' | umeer HaubONBIIYIO CYMMY KBaJpaToB CTODOH.
- 261, BuyTpu Kpyra JaHa Touka. TpeGyerca
MPOBECTH uepe3 Hee jJBe B3aHMHO NEPIEHAHXYAADHHE XOpAH
TaK, UToOH CYMMa HX AMHH Obta HauGoabmned,

- 262. Brytpu Tpeyroinuuka ABC waiith Taxkywo Touky O,
gro6b1 cymma AQ® 4 BO? 4- CO? Gunsia HauMeHBIeH.

263. TlomecTTh B NPABHJbHLIA WIECTHYTO/ILHHK KBaApar
- Haubojemteft nJjomaiy.

264. oxasaTtb, 4YTO CcyMMa paccTofHMA Toukk M ot
BEPUIHH MNpABHJBHONO ‘MIECTHYrONbHHKA JOCTHCAeT . Hau-
MEeHBUICH BeJMUHHE, Koria M coBmajaer ¢ LEHTPOM LIECTH-
yrodbHuka. To e ,uoxasa'rb B CJyyae NPaBHJIBHOTO NHATH-
YrOJIbHAKA.

265. JokasaTh, 4TO H3 BCEX YETHIPEXYrOJLHHKOB JAHHOIO
nepEMeTpa Han(OABWYIO NAOMAAL HMEET KBajpar.

266, Kakyio sanGosbinyloc GOKOBYIO NMOBEpX-

X HOCTb MOXeT HMeTb IMpPAMOYIOJBHBH mnapal-
Kaace Jenenunel, AHaroHajJb KOTOPOTO paBHa G?

' 267. B npsiMoM KpYroBoM Konyce ofpasyio-
wan pasea 3, a BuicoTa — /3. Haittu marcumansmoe (mo
IJIOILAH) CeNeHNe, MpOXOJsilee yepes BEPIIMHY KOHYca.

268. [laun TpexrpaHHbii yroa { R BHYTPH HeEro Tou-
Ka 0. HafiTu niocKocTs, NpOXoAfAuLyio uépes Touky O H oT-
CeKaloNLyIo OT Q TeTpasjip HAMMEHLIUEro O0LEMaA.
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"§ 11. Pa3nnie 3aiavn

269. Moryr sam GbiTh B BHIMYKAOM MHOrO-
YyroJibHHKe TpH MapajlenbHBe CTOPOHBI?
270, Ha xkakoe HauGojbltiee 9YHCNO yacTel
MOryT pa30HTh TJIOCKOCTL:
a) n MpAMBIX, H3 KOTOPLIX HHKARHE ABe HE NMApasNelbHH
H HUKAKHE TPH He FepeceKaloTcd B OJHOM TOYKE?
6) n OKpymHocTeH?
B) ABA BHIMYKJABIX MHOIOYrOMLHHKA?

271. JokazaTe, ' uTO [JBa NpAMOYTOJbHHKA pasGHsaior
[JIOCKOCTh He Gosee yeM Ha 10 yactefl.

272, TlokpuiTh NAOCKOCTE HE DaBHEIMH H HE NOAOCHLIMH
MoNapHO TPAMOYTOJNBHHME TPEYIOJIbHHKAMH, CTOPOHR KOTO-
peix Gosibite 1. ([110CKOCTL AOMKHE ObiTh MOKPHITA MOMHOCTHIO
u fe3 nepekpuTHii.)

273, Jlokasatb, 9To MOOHIMH PaBHLMH TPEYrOJbHHKAMH,
YeTHIPeXYTOJILHHKAMH, LEeHTPAJEHO-CHMMETPUUHBIME  IIeCTH-
YTOJIbHHKAMH MOXKHO MOKDHITh BCIO NJIGCKOCTL C COGMIOAEHHEM
TpefoBaHul, yKazaRHMX B Npefpayiefl aafaue.

274, B BHINYKNOM 21-YTOJNbRHKE TIPOBEJEHbl BCE AMATOHAJH.
Ha cronbko gactell pasoGbeTcsi A-YTONBHHK, €CJAH H3BECTHO,
Y70 HUKAKHE TPH AHaroHajH He IePeceXaloTcs B ONHOH Touke
(kpoMe, GHITH MONKET, BEPIIHH)?

275. C,, C;, C; — oxpyxnoct. C; u C, nepnesiuKky sapHE
k C, (cM. 3apauy 176) n mepecexawTcs ApYr c ApyroM. Moryr
Jm ofe TOYKH HX nepeceyenns hexaTs BHYTDH C,?

276. Ha okpyHOCTH- RaBH n Touek: A,, A,, ..., A,. [Ipn
NOBOPOTE Ha HeKOTOpf yroa «<360° Touka A nepexo)m'r
B A, A, nepexogur BA, A, —BALHT A Bepﬂo JIH, 4TO 9TH
TOUKH )Lemn' OKPYKHOCTh HA DABHLIE YacTH?

277. Konum orpeska AB coepumeHb noMaHod. Jloxasats,
UT0 Ha Hell HafZyTcA JBe TOYKH, JIEKAIKE HA PABHRIX pac-

CTOSHHAX OT npAMod AB, paccTosiHHe MeXJAy KOTOPLIMH

AB
paeno T

IUENE———————

vili—X
KJACCH

278. B pom6 Bnucan npamoyronbuuxk. O6gsarenbyo JH
€ro CTOpPOHBI NapaJjiiieJbHEl AMaroHanaM poMtar

279. B pom0, He aBnsmoumiicAs KBaRpaTOM, BIHCAH KBaj-
par. BepHo ., uTO €ro CTOpPOHH MapaLTeNbHL AHArOHANAM
pomoba?

280, HoxasaTe, 4TO [A#aMeTP MHOTOYTOJbHHKA He HaMe-
HHICH, €CJIM erc 3aMEHHTh HAKMEHBIIUM (10 TepHMEeTpY) BH-
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NYKJAbIM MHOTOYrOAbHHKOM, cOfepailiuM jdaHawit (cM. 3a-
~ Rauy 33 paspena B).

281. [lma miockuX sepkaia 0Gpa3yior yroux a. Hanpasum
HA OflHO H3 HHX Jy4, TapanienbHblii OHccekTpuce yraa, Otpa-
3HBUIKCH, OH NONAJET Ha APYTYiO CTEHKY, MOTOM CHOBA HA mep-
Byi0 B T. 4. Ecam yron @ BejHK, TO Jyy, OTPa3HBUIHCH He-
CKOJIbKO pa3, yHIeT B GecKOHeuHOCTh. Kak man joJkeH ObiTb
Z&, uTobnl 3TOr0 HE NPOH3OLLRO?

282, Orpesok AB nmeer gauny 1. OKpyXuM ero MHOro-
YTOJIHHKOM TaK, UTOGHI, ABHras AB 1o IJIOCKOCTH M HE Bhl-
Jle3ass MpH 9TOM €ro KOHIAMH 3a Tpelesbl MHOPOYPOJBHHKA,
MBI ¢MOrJIH 6Bl NOMEHSATH MecTaMH KoHUE A ¥ B, T. e. IOBepHYTh
orpesok Ha 180°, Kakoe Haumenbinee JBaYeHHe MOXKET HMETh
OPH 3TOM IJIOLUAKE MHOTOYTOJBHHKAP

283. JloxasaTb, 9TO €C/IH BHIMYKJBbIH MHOTOYTOJLHEK MOX-
HO pa3pesaTh HAa HEeHTPAJIbHO-CHMMETPHYHEIE MHOTOYTOJILHHKH,
TO OH CaM HNEHTPAJIBHO-CHMMETPHUYEH.

284. CywécTeyer JqH NPaBHJALHBIH MHOMQ-
!‘ . ”i‘cc YrOJLHHK, OfHA JHATOHA/AB KOTOPOrO paBHA
cyMme JBYX Apyrux?

285. PaBHB JIM JBa TpPEYroJAbHUKZ, €CJH OHH HMEIOT Mo
TPH paBHHX yIja H MO JBe PABHLIE CTOPOHHI?

286. Muoroyroseaik M umeer n cropor. bByzem pac-
CMATpHBATb TAKHE TPEYroJbHEKH, BINUCaHHHeE B M, uTO ONMH-
C2HHAS OKPYXHOCTb KAXKAOrO 3 STHX TPeYroJIbHHKOB LEJHKOM
pacnoioxeHa B muoroyrosbuuke M. KakoBo MoxkeT OmTh
HAHGOALIIEE YHCHO STHX TPEYyroAbHAKOB?

1287. CKOIBKO pa3 MOWeT OGepTHBATLCA BOKPYF OKpYX-
HOCTH KOHTYpP OMNHCAHHOTO MHOrOYroJbHHKA?

288. Ha kakoe nauGojblnee YHCJIO yacTell MOryT AEJHib
NpOCTPaHCTBO

a) Aea xybOa,

6) xy6 u chepa,

B) AB3 BBITYKJEIX MHOIOTPaHHHKA?

289, Jlau Ky6 ¢ pefpoM | M BHYTpH HEro TaKas JOMa-
HAf, 9YTO KakAad [IOCKOCTb, NAPANJIeNbHAA KAaKo#-1u60
rpagr ky0a, nepecekaer JiOManyi He ojsee deM B GJHOM
TOUKE.

JlokasaTth, 4TO AJIHHA JIOM2HOPR MeHmme 3 u 4To AAA Jlo-
6oro 2<3 MOXKHO TIOCTPOHThH NMOMaHYIO AJHHH [ >>a, obhagato-
LY} BEIEYKA3aHHHM CBOHCTBOM.
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B. CMEIHAHHBIA OTHAEN

3agaun KoMOHHATOPHEE, JOTHUCCKHE, 3aNaYH
Ha kJaeTd4artodi Oymare M Apyrue 3aaauM

Bce zajaqn aTore pasiesa, KpoMe NEpeusc/ICHHHIX HHKE, NpefXHasHa-
gaores ydampMes VII—-X xmpaccon. Mcknioyetsie CocTasasor:

zajaun 16, 23, 26, 27, 32, 33,78, 81, npeaxasunauennue aag VIII—X
KJACCOB,

aagaun 15, 19, 20, 21, 50, 62, 57, 59, 60, 62, 65, 67 — anm X xnacca

BryTpH pasiena - 3aja¥A PACROJOMEHH TIpyMIaMH. OGTLeIHHCHHEIMH
ofliell TEMATHKOH, a BHYTDH CPynn — B MNOPAJKe HapacTawwWel CAOXKHOCTH,

t. IdoxazaTb, uto 77 TenepoHOB He/Mb3s COCAHHHTH MEXLY
cofoil TaK, uToOm KaXami TenedoH Obll COEAWHEH DOBHO €
NATHAALATBIO JPYTHMH,

2. MoXKHO /M BBHIJIOXHTh B LEMb, CJAELYS. NPABUAAM HIPH,
Bce 28 KocTeil JOMHHO TaK, 4TOOR HA OJHOM KOHIE OKa3alach
wecTepka, a Ha ApYyroM — nfarepka’r

3. Kaxjpuit w3 Jnoged, Korja-nufio KUBOIKX Ha 3emJe,
clenaj onpeleneHHoe wuCJaO pykonoxartmi. J[oxasars, 4To
qECI0 JoJedl, CHeNaBHIHX HeYeTHOe YHCJAO pYKOMOXKATHRA,
4eTHO.

4. Hokasark, 4TC HE CYIUIECTBYET MHOIOTPAHHHKA, Y KOTO-
POro KaXiam FPaHb MMEET HEUETHOE HHCAO. CTOPOH H WHC/O
BCEX rpaHell HeweTHO.

5. JlunHa HaspiBaeTcs YHHKYPCANbHOH, €CJH €8 MOXKHO
HAUePTUTL OAHHM POCUEPKOM Mepd, T. €. HE OTPHIBAS mepa OT
fymMari H He NpOXonNd JBa Dasa OAHH H TOT XKe €€ YYACTOK.
IlokasaTh, 4TG0 NUHHA YHHKYpCcaJbHa TOTA4 H TOJBKO TOIVA,
KOTAd YHCAC TeX ee Y3JIOB, W3 KOTOPHX BHXONHT RedeTHOe
YHCJIO KPHBHIX, HE NPEBOCXOJHT JBYX.

6. Ha naocxoctu nposefleno n okpymxsocrefi, Jokasats,
9TO KaJBH 43 KyCKOB, HZ KOTOpme MpH 3ToM pasbuilachk
OJOCKOCTH, MOMHO 3aKpacHTh B OJAMH H3 JBYX UBETOB ~-
B yepHnil WIH B OeJBll, IPHTOM TaK, 4TO Jio0He JB3 COCETHHX
KYCKa (rpaHuyalue 1o Ayre OKPYXKHOCTH) OGYAYT OKpalleHbl
B pa3sHble LBeTa.

7. TpeHomuukoM OyJeM HasplBaTh (Urypy, COCTOANLYIO
H3 Tpex Aayuell, #CXOARIUX H3 OZHOH Toyku. Ha miockocts
pacnosiokeHbl HeCKOABKO TPEHOMHHKOB, INIPHUEM TakK, 4TO
HHKaKHe JBa Jyua, NPUHALNEKALLNE DA3AHYHBIM TPEROKHHKAM,
He ne:KaT Ha oidoll npamoli. [dokasaTe, uTo ofnactd, Ha Ko-
TOpbie MWIOCKOCTL pa3fuBaeTCh STHMH TPEHOXMHHKAMH, MOKHO
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PAacKpacHT: B TPH KpPACKH TaKHM ofpa3som, uTo Jiofble ABe
o6acTH, HMetolHe O6LLYIO CTOPOHY, OKPALIEHH! B PA3HLIE 1{BETA.

8. Hafith jeBATh nomapHo pasnuiHbLIX KBajpaToOB, H3 KO-
TOPHIX MOXHO CAOHHTH NPAMOYTOJNbHHK.

9. Paspesars KBajpar npsMOJHHEAHHIMH paspe3aMH Tak,
urQfbl H3 NOAYUEHHHIX YACTel MOXKHO OhIIO CHOMHThL TPH paB-
HHIX KBajpaTa.

10. Hoxasath, uTo molple 7 KBAAPATOB MOXHO Daspe3aTs
TAK, 9TOOBl H3 MOJYYeHHWX 9acTell CJIOKHTE | KBajpar,

11. JIokasatb, 4TO H3 KOHEYHOTO YHCJIA MONApHO pa3fiuy-
HLIX KYGHROB HEAb3S CHOMMUTL KHPIHY.

12, Paspexcte nauty pasmepoM 8 X 8 X 27 hRa uetnpe
YACTH H CJOKHTE H3 HHX Ky0.

13. JlokasaTh, 4TO M3 KOHEYHOTO HWHC/IA TONAPHO PA3NKY-
HHX DABHOCTOPOHHHX TPEYTONBHHKOB HENb3S CNOMHTb BhI-
nykayio Qurypy.

14, PaspesaTt MPOH3BOJBHEI TPEYTOJBHHK HA TPH YACTH
TaK, yTOOB M3 HBX MOXHG OBUIO CJIOXHTL TPAMOYIOJBHHEK.

15. Kakue BHNYK/AbE MHOTOTPAHHHKM MOXHO CJIOXHTH
H3 TpPaBHAbHLIX TETPasAPOB?

16. PaspesaTb TpeyroJbHMK Ha 4YeTepe 9acTH H CNONKHTH
H3 HHX JBa TPEYTroJbHHKA, HNOJOOHHX NepBOHAYANBLHOMY.

17. JIoKa3aTh, YT0 BRINYKJALIE IEHTPaAJbHO-CHMMETPHYHBIN
MHOTOYTOJLHHK MOMKHO pa3pesaTe HAa NApal/IeNiorpaMMEL.
Haiitn mauMMeHblee YHCAC MAPANJISNOrPAMMOB AJAA THCAYE-
YroJibHHKA.

18. MoxHO /M paspesaTh BLNYKJb 17-YrOJILHHK Ha
14 TpeyronpHHKOB?

19. Ha okpyxknoctH paguyca 1 or mpOH3BONBHON TOYKH
OTKJIAABBAIOTCA B ONHY CTOPOHY APYT 38 ZPYIOM AYTR AMHHLI 1.
Hycrs A,, A4,, ..., A, — nocneoBaTEIbHEIE KOHLUB OTKJAaabl-
BaeMeix Ayr. JokasaTe, uro AAa moGoi NpOH3BOJLHO Manof
LYTH 5TOH OKPYKHOCTH HaifercA TOUKa A, Jemalllas BHYTDH
9TOH AYIH.

20. Cymecteyer JH TaK(oe MHOXKECTBO TOYEK Ha OKpPYXHO-
CTH, KOTOpOE NPH NOBOPOTE OKPYKHOCTH HA | paguan «npsuer-
cA B celf», T. € NMEPeXOAHT B CBOK HaCTh?

21. Ilo GeckonenHoil mwaxMatHOH JOCKE € MOJAAMH B BuIe
KBajpaTop co croponod | mnpeiraer Gnoxa, nepeMemasch
32 KaWAHH NpPLDKOK Ha « Bnpaso H Ha B peepx. Jloxasate,

YTO eCTH o, f | %’nppauﬂouanbﬁu,‘ 10 6/10Xa 00434TENBLHO
KOTAa-HHOYAb NONAJeT HAa YepHOe INoJe.
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22. W3 ropoxa A B ropoa B senyr npe AOPOTH, He HMelomue
camoriepeceueHnil. 113 A OHOBpeMeHHO BLIEXaJH MO 3THM J0O-
poraM JBe MAIUHHBI, CBA3AHHBIC BepeBKOH anunoit 20 m, u,
He MOpPBAB BEPEBKH, NpHexaan ofHoBpemenHo B B. [locne sroro
13 A B B no ogHo# gopore # u3 B B A 110 pyro#i GAHOBpPEeMEHHO
BEIEXATH ABA Bo3a Kpyraol dopmul paguyca 11 . JloxaxiuTe,
YTO BO3HI HE CMOI'YT MPHOKITE K CBOSH LeJH, He CTOJKHYBUIKCD,

23. Peorpaduuecxand K4apTa paspesaHa NApaJIeJbLHEMH
npAMBIMH Ha KBajgpaTHeie Kyckd 20 xm X 20 xm. Jokasars,
yro moboit mapmpyr AgHBEE 310 k£ nomemaercs He GoJee
yeM Ha 36 RBajparax.

24, Yerwlpe yana KneryaTofl 6yMard oOpasyioT KBajpar,
(co cTopoHami, MAPaJJeJbHBIMH JHHHAM CETKH), Ha KaKA0H
CTOpOHE KOTOPOro NOMelaeTcsl n kJaerok (n>-1).

Joxazatb, 4TO CYIIECTBYeT JoMaHast M3 2n 3BeHbeB, Ipo-
XOfAllas Yepe3 BCE Y3ALl 3TOTO KBajpaTa, BKJIOUYAs TaKxe
yaJbl, JeXanlHe HA €ro CTOPOHAX.

25. Ha kaeruaroit Gymare HApHCOBAH NApaieJIOrpaMm
C BEpIUMHAMH B y3Jax ceTkH. [[0KaszaTh, 4TO ecjd BHYTPH Hero
H H2 CTOpPOHAX HEeT ADPYrHX Y3/0B ceTKH (Takof mapanaeno-
rpaMM HaspBacTCH OCHOBHHM), TO €ro mnaoulage pasHa IJO-
WA%H KJeTKH.

26, CymecTByeT JIH NPAMOYTOJLHLIA TPEYrOJLHHK C He-
JBIMH CTOPOHAMH, KOTOPHIH MOXKeT GLiTh ONOXEH HA KjeT-
uaTyio Gymary TaK, 4ToGhl BEPIIHHE NIONA/MH B Y3JIbl, H HH OXHA
M3 CTOpPOH He COBNajana ¢ JIHHHAMH OyMmaru?

27. Hoka3aTb, 9TO HE CYLECTBYeT IPABUJALHOIO MHOrQ-
YrOJIbHHKA, OTJIMYHOTO OT KB3Jpara H HMEIOIIero BEPLIHHEI
B y3/13X KaetuaToH GyMmarH.

28. JloxasaTh, 4TO AJf BCAKOIO BHINYKJOrO MHOIOYTOJMb-
HHKa, HapHCOBAHHOTO Ha KJ/erdartoii 6ymare, c BepIIHHAMH

B yajnax CeTKH, cnpasefiusa Qopmyna: S =n + -'25 — 1,

rae S — IJIonaAs MHOTOYTOJBHHKA, 11 — w0 y3JI0B CETKH
BHYTPH MHOFOYTOJILHHKA, /M — YHCJO Y3J10B CETKH Ha KOH-
Type MHOTOYrOJLHHKA.

29, [Jawo ABeHajUaTh MOHET, M3 HHMX OIHMa (anbUHBas.
OnpenennTh TpeMsi B3BCIUHBAHMAMH HA Becax € KOPOMBICJOM
(aNLITMBYI0 MOHETY, €CJH HEH3BECTHO, Jierue OHA HAH TXe-
Nee ApYTHX. : o

30. M3 BocpMuzecaTH 30J0THIX MOHET ofHa (aALIIHBEA
(Gonee serkas). Kak OTAe/HTH (hasibLUMBYIO MOHETY NOCpes-
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CTBOM YETHIpEX B3BEUIHBAHMI Ha BECAX C JIBYMS YameyKaMmu
6e3 raps?

31. Oropo,u umeer GopMy KBagparta co ctopoHont 10. B me-
KCTOpOH TOuKe oropoja uMeercs koaojen. J[okasate, uto.
ofinas AJAHHA TPYO, OTBETBJIAICIUAXCH OT KOJOINA K YJIONEH-
HBIX TaK, 4ToOLl PaccTosiHHE OT JI0GOH TOMKH oropoja Xo G-
skafimed TpyOr Ouino He Gosbitie 1, He MeHbme 48,

32. JlecomM Ha3snBaeTcsd MHOMKECTBO UM/JIHHAPHYECKHX Je-
peBneB, paguyca 60 cu, pacTyllHX BHYTPH KBAajpaTtd, CO CTO-
poHolt 1 km. Jlec HasmBaeTes I'YCTHIM, ecyiH BCAKEN IPAMOMH-
Heliupit myTh AauHOA 100 M HMeer oGuIy0 TOYKY XOTa OHl €
ofHHM JepeBoM. [lokasaTh, 4TO B I'YCTOM JieCy He MEHBIIe
7430 Zzepepnes.

- 33, HuamerpoM urypn HasnbiBaercd HauGOJbLIEE PACCTONA-
HHe MEXAY IByMs ee Toukamu. Tpebyercs HafiT Takoe UHCaIO
k, uro moﬁy}o INIOCKYI0 Qurypy guamerpa d MOXKHO pas6uTb
Ha k uacTefi MeHbIlero JHaMeTpa, HO cymecTByer ¢urypa
Juamerpa d, KOTOPYIO He/lb3s pasbuTh Ha B — | uacteil MeHb-
HIEro AHAMETPA.

34. JJoka3aTh, 4TC 4epes BCAKHE 71 TOYEK MA MVIOCKOCTH,
HHKAKHE TPH M3 KOTOPEIX He AeXaT Ha OHOH mpamo#fl, mpo-
XOIUT 32aMKHYTas H He Ilepecexaollas caMmofi ce6a JioMaHas
¢ BeplUXEaMH B JAHHBLIX TOUKAX (M TOJBKO B STHX TOYKAx).

35. Ha miockOCTH HMeercst 3aMKHYTad KOHEYHOSBEHHas
Jgomanas jgunkd. [Ipamas [ umeer ¢ mefi poguo 1961 o6myw
TouKy. J{0Ka3aTh, UTO CYINECTBYeT mpsMas I/, He HPOXOislLas
HH NO OJHOMY SBEHY JIOMaHO# ¥ HMewolas ¢ Hefi Gojlee uyem
. 1961 ofmy: TOuKY.

36. TpeyronbHxK past¥T Ha HECKOAbKO Tpeyr‘OJIbHHKOB
MpH 3TOM BHIIOJHSIIOTCA CJEAYIONIHE YCJOBHA:

1°. IiBa TpeyroJbHHKa pasbHeHHs nHGO COBCEM He HMEIOT
o0lHX ToueK, JHO0 HMEWT OAHY OOyl BepuUMHY, JAG0
HMEIOT OfHY OOIYI0 CTOPOHY (iLeMKOM).

2°. CTopoHA g HCXOJHOIO TPEYrONbHHKA MOXKET CJAYKETh
CTOPOHOH TOJILKO AJIS ORHOrO TPEYroJbHHKA pasCHeRHs.

Jokazarb, 9TO 4HCJIO TPEYTOJALHUKOB pasfHeHHA He-
UETHO.

37. HoxaxuTe, uTO Cpefd JAIOOLIX IIECTH YENOBEK Halgyrca
JRG0 Tpoe TOMapHO HEe3HAKOMBIX APYr C ApyroM, Jubo Tpoe
NOTIAPHO' 3HAKOMEBIX. '

38. UmeeTca oTpe3ok, K KOTOPOMY BOCCTaBJEHO 72 nep-
nenguKyaspos Aawuel 1. Ha oTpeske H Ha nepmenAuKkyas-
pax OTMEYEHO HECKOJbKO TOMEK, MpPHYEM CPEIH HHX HET HH
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OJIHOT0 OCHOBAHHA nepneHiuxynsapa. Jlokasatb, 910 ecnu Ha
MoGOM YTH, COeMHHAIONIEM KOHLEL NEPHeHAHKYNSIPOB, €CTh
x0T Ol OAHA OTMEYEeHHas TOYKA, TO OTMEYEHHbIX TOUEK He
MeHbIe ueM 71— 1.

39. Haiity Takue nudpol, KOTOpPHE OPH INGACTAHOBKE HX
BMecTo GYKB B BhipaKenue:

forty
-+ ten

ten
sixty

JaBajH TOMJAECTBO (pas3nuyHeM GYKBaM COOTBETCTBYKOT pas-
JHYHBIE [HGPLHI).

40. Hwmenocy cemb nuctoR Gymaru. Hekoropee u3 HuX
paspesand Ha ceMmb yactefi. HekoTopme M3 nojyuenHHX Ky-
CKOB CHOBA paspesajium Ha cempb uacrefi ¥ T. A. Korfa notom
NO/ICYHTAJIH OOINee YHC/0 NOMYUHBIUMXCA JHcToB Gymard (pas-
HOTO pasMepa), TO oKaszajoch, ¥To Hx 1961. Ilokaxure, uTO
nozcueT OB NPOH3BEAEH HENPABHALHO.

41, [laxmartHer agas TPEHHPOBKH HPpaeT He MeHee OJHOI
NApTHHE B leHb; NPH 9TOM, 4TOOnl HE MepeyTOMHTLCH, OH HIDaeT
He Gonee 12 mapTuii B Heflemo (KaneHAapHYIO).

Jokazath, YTO MOKHO HAHTH HECKONLKO NOCAEAOBATE/Nh-
HEIX AHefi, B TEUEHHe KOTOPHIX LIAXMATHCT CHrpaer posHO 20
napTHi. ‘ -

42, Iaa Toro aTolnl oTrajaTs He10e YHCAO, 3AKIIOUEeHHOe
mexay 1 u 1000, moxkno 3aaRaTh Bonpockl. Ha Bonpocul Mox-
HO OTBEYaTh TONLKO «flas ¥ «HeT». B Kakoe HaHMeRblee THCIO
BONPOCOB MOXKHO HABEDHAKA OTFafarh 3aIyMAaHHO® YHCIo?

43. lIBoe HrpalT B TAKYX Hrpy: OZUH 3a1YMLIBAET MHCJO,
JerKamee Mexcly elHnuiel ¥ THCAYel (BRIADUHTEILHO), & Apy-
roii yrajpiBaer ero, 3ajapas nepBoMy Bompoch BHAa: «Conep-
KHTCA JNH 3TO UHCHO CPefM TaKHX-TOP» (HampHMep: cpefu
uhcest or 1 a0 500 BXMOUATENLHOP; CPEXH USTHEIX WHCEN?;
cpeau umcen ot 1 go 200?; ot 550 go 600 wau or 955 0 9577).
lepBpifi MMeET NpaBO JaTh OXHH HENpAaBHJBHbIA orseT. Joka-
3aThb, UYTO BTOPOH MOMKET yTajaTh HHC/IQ 38

a) 21 sompoc,

6) 14 ponpocos.

44. Urpa cocrour B caepyiomeMm. Fmeercs npamoyrons-
HElf CTGJ M JOCTAaTOYHO OOJILLIOE KOJHYECTBO OJHHAKOBLIX
Monet. [lBoe Hrpamomiux KJagyT 1o OuepeiH Mo OfHOH MOHeTe
Ha CBOGOAHBIE MECTA CTOJA JO TeX NOP, MOKa 3TO BO3MONKHO.
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Hrpawomufi, MONOKHMBIKE HA CTON MOHETY MOCJACNHEM, BH-
urpoiBaer, Kak JO/DKeH HrpaTh HAYHHAOMWKA NEPBHIM, YTOGH
BHIMTpaThL? -

45. Ha kneruaroit Oymare wrpaiot asoe: A ® B. Ounm
XOJ0M MOKHO COSIHHMTE JIBE COCEJHHE BepIIMHH, HaXoLsmye-
cs1 HA paccrogaad 1. [oxasaTe, 470, eCJAH MepBwil xon cje-
Jgan A, ro

a) B moxer nomemars A o6pa3oBaTh H3 CBOMX JIMEHR Ka-
Kol-HHOYAp 3aMKHYTB MHOTOYTOJBLHHK.

6) B Moxer noMewaTh A COAUHHTL CBOHMH JIHHHSMH JBe
Hanepeq sajaHHHE TOYKH, HAXORAILMECS HA PACCTOAHHH, GO/bL-
mem 1. . _

46. )Xutenn ropoza [lpapama Bceraa roeopar npaeny,
JKHTEIH cocefHero ropoja KpHMBIHH BCerZa OGMAaHRIBAIOT.
Onrax s NpHe3XHA BCTPETHI TPeX MECTHHIX aTened A, B, C,
cpefli KOTOPEIX OBM OfHH XKHTeAb- IIpaBmMHA H ABa RKuTeAst
Kpueauna, «OTxyZAa Be?» — cnpock npueaxuit y A JKurens
A OTBETHJ YTO-TO OYEHb THXO, TAK YTO OPHE3NKHH HE pacC/ibl-
man oTBera. «HUTO OH MHE QTBETHJI?» — CIIPOCHA NPHEe3NKHi,
obpawanacs K B u C. «Ou oTBeThn, uto OH XuTeNs KpHBIHRAY.
MoxeTe MM Bbl HA OCHOBAHMHM 3TOI0 PA3rOBOPA YCTAHOBHTH,
rae npoxuBawt A, B n C?

47, HMapecTno, vTo XuTeNH ropoia A Bceraa TOBOPAT
npaBly, XuTeJH ropoja B Bcersa aryT, a xHremn ropoa C
HA OJMH H3 ABYX 3aJlaHHLIX MOAPSX BONPOCOB OTBEYAIOT MpAB-
By, & Ha ApYro#l — JIOKb M -4TO JKHTEJH BCEX TPeX TOpPOJIOE
GWIBAIOT B roCTAX Apyr y apyra. Kakue ueTmipe Bompoca gon-
JKeH 33JaTh NYTCIIECTBEHHHK IEPBOMY BCTDEYHOMY, YTOGH
HABEDHAKA ONpEJEJHT, IJe OH HAXOAHTCA H C KeM pasrosa-
puBaer?

48. ITo Xpyry BHIIACAHH p TUIOCOB H ¢ MHHYcOB. Ilyets
@ — UHCJIO Map pAAOM CTOALMMX NAlOCOB, 8 b — yucyO nap
PAAOM CTOAINMX MHHYCOB.

Hokasare, ut0 |a— &l=|p— q|

. 49. Ha OXpy»KHOCTH B3ATO HECKOJLKO TOUEX: OXHM H3
Hux oBosHauaeMm GyKBoft A, ocTanbHele — O6ykBoll B. Ha kaxk-
JO#l M3 Ayr,  Ha KOTOpLIE. OKPYKHOCTb JE/HTCH B3RTLIMH TOU-
KdMH, CT4BHM HEKOTOpOE WYHC/IO: ecad 0f0e KOHIEBLle TOUKH
Byr# oGo3HayeHnl GykBaMH A, TO CTaBHM UHC/IO 2; ecau ofe

1
KOHNEBEIE TOYKH 0603HayeHul OykBamH B, To craBuM 55 ecan

®e KOHIEBHE TOYKH AYrH OGO3HaueHH pasHbiM# OyKBamd,
TO cTaBHM wHCAo 1. JlokasaTb, uTo npousBefeHHe BCeX KO-
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CTABACHHEIX YMCeT DaBHO 24—% rfe a — uucho Touex, ofo-
sgayeHHHX OykBsofi A, & — unuCI0 Touex, 0603HAYCHHEIX OYK-
poit B (OpHYeM CEMHMKIACCHHKH MOTYT CHHTATb, 4TO 4.>b).

50. Hartypaneupie uyucsa or 1 jo n pacnonaraiorest Ha
OKPYMHOCTH, D10 Hasmipaetcsl n-leroykoH. Paccmotpum £,
TakHX r-UCMOYeK, UTO ABa YHCJA, COCENHHE B OFNHOH M3 HHX,
He ABJIAIOTCA COCEAHHMH HH B Kakoit Apyro#i. Kakoe Ham6o.b-
mee 3Ha4YEHHe MOXKET NPUHHMATL OTHOLUEHHE ni"l ?

51. a) PacéMaTpHBAaIOTCH BCOBO3MOMKHLIE HAGOPEL Xy, Xgy +0 vy X,
cocTosliMe M3 Hyneit ® egHBui. JloKaszark, uYTC HHKa-
Komy ypanneumo BHIA % - agtet- ... +a,x, = b, THe
a4 at+ ...+ a,; 5 0 He MOTyT yAOBIETEOPATL Gosee HeEM
2+—i TaKHX HaGOpOR.

©) Ha6op (x,, ..., x,), cocToAmMid H3 HyJel M elHHMIL,
HA3LIBAETCSA MPABH/LHLIM, €CJH OH COJAEPKHT He MeHEle ABYX
epuHnl. Tlycte N — uneno npaBuabEBX HaGOPOB, As KOTO-
PHX a;% + ... + @px, = 0, M — unuCnO OCTAMBHEIX NPaBHJb-
HBEIX Haﬁopon lloxasars, uTo npu % >» 3 crnpaeelnnBo Hepa-
penerso M- = N,

52. Crpourcsa nocnauona'renbnocrb cTpok: 1-9  crpoka:
%, y; 2- CTPOKA: X, y, Y, X — W Janee Kaxjas CTpPOKa MoJy-
uaercs 3aMeHol x Ha (x, y) M y Ha (y, x). [lorom Bea cucTeMa
HyMEpyeTCs C/IeBa HANPABO K CBepXY BHE3 TOC/EJOBATeNbHH-
MH 4JIEHAMH HEKOTOPOH apudMeTHUecKOH nmporpeccHu (T. €. HY-
MepYWTCs ClIepBa YHCNA NEePBOH CTPOKH CJEBA Hampaso nep-
BLIMH JABYMS 4YHNEHAMH NpOTPecCHH, ‘3aTeéM — 4HCka BTOpOi
CTPOKH C/CBA HANpaBo TPEThHM, YETBEPTHIM ¥ T. J. SJAEHAME
MpOrpeccHd ¥ T. A.).

Hokasare, uTo B 'n-f CTPOKe cyMma RB-X cTeleHefi ROMEpoB
IIPH BCeX X DABHA CYMMeE k-X CTeneHeA HOMepOB AIPH BCEX Y,
ecin Q<ch<gn. .

53. I'opusoHTanm uraxmaTHOH JMoCcKM oGo03HAvaloTCA, Kak
oBelgHO, uMdpaMu ot 1 go 8, a BepTHKaau — GYKBaMH OT @
Ao h. Ilycte Tenmepws a, b, ¢, d, e, f, g h — TPOH3BOJLHEIE
yncna, HanmmeM HA KakKIoM M0Je JOCKM TIPOU3BEICHHE
UHCEJ, COOTBETCTBYIOMIMX TODH3OHTAJMH H BEPTHKAMH 3TOro
nois, HANpHMEp Ha notde ¢/ — umcyo e . 7. PaccraBuM Ha
none 8 najefi Tak, uTOGH OHH He OMA# JApYT APYyra, OHH
sakpoioT 8 yuces. YemMy paBHO npOH3BefieHHE  3aKPHITHIX.
yHcen? . .

54. Ha yuactke Kneryartoii GymarH KBagpaTthHo#t ¢oOpMEH
B N2 gJeToK BoiGpaHbl ABa nonifl, A ¥ B, Haxojdmuecs pajoM
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IZPpyr ¢ Apyrom (no ropusontamu). Ha siesoe none A nocrasnena
thumika. Ee MOKHO nepeasHraTh Ha OJHO OJ€ 10 OHOMY H3
Tpex HanpaejeHHii: BBepX, BOpPaRO H MO JAHATOHAIM uyepes
HIKHUEA JeBulli yroj. [okasate, uto He3aBucHMO ot N He-
BO3MOKHO OGOHTH BCIO JOCKY, noOLIBAB HA KAMKJAOM NOJE POB-
HO N0 OOHOMY pasy ¥ TOpRHTH HA noae B. :

55. IaTblecsAT H3 KNETOK OOBKHOBEHHOI 11aXMaTHOM ZOCKH
[POHYMEPOBAKE! LGJBIMM uucaamu: 1, 2, 3, ..., 49, 50. Ha
IocKe cTosT S0 maprek, KOTOpHE TakiKe NepeEyMepoBaHbL.
Kaxnan mamka CTOHT MJH Ha IYyCTOM, ojie, HAH HA ToJe
C HOMEDOM, KOTODHIH MOMET COBMAJATL HJIH HE COBNAZAaTh
¢ HomepoM wamkH. Ha oxHoM mione cTouT He Gosiee ommo#
IAKH. 32 OAMH XOJ MOMNKHO OJHY LIAIIKY - [epecTaBHTH Ha
moboe csoboanoe Mecto. JloKazarh, 4TO 11l TOTO UTOOH! BCE
IWIANIKM MOCTaBHTE Ha& CBOH MecTa, noTpefyercd He GoMbule
75 xopmos.

56. Hokasatb, uyro maxMaTteyio Aocky ¢ 4k -+ 1 Bep-
THKANAMH U 4k + 1 TOpPH3OHTANAMH MOMHO OOGOHTH XOIOM
KOHA, noGHBAaR HA KaXKAOM MOJe POBHO [0 OJHOMY pasy.

57. Ha xneruatofi Gymare B y3jax CETKH OTMEUEHO [[Be
ToukH. CKOJBKHMH CMOCOGAMH MOXKHO IIPOATH H3 OKHOH TOUKH
B APYTYIO, €CJH JBHTATLCA TIO JIHHHAM CETKH M TIPHTOM Camel-
MH KODOTKMMH 1O JJHHE NYTAME?

58. CkoJbKuMH criocofaMH MOMKHO PACKPacHTh N KpacKamH
OKPYHHOCTb, pasleqieHHYo Ha p wacTelt (p — mpocToe)?.

Cnioco6ht, cOBAAAIoIiKe NPH MOBOPOTE OKPYMKHOCTH BOKPYT
HEHTpa, CUHTAIOTCA OAHHAKOBHIMH.

59. Ha apyx napajneibHbiX DpsIMBIX J4HO MO n TOUEK.
CrONbKHMH cnocofaMy MOMKHO COEQHHHTEL HX JIOMaHoil, HMeio-
uieil BEPHIMHE! TOJBKO B 5THX Toukax? ([lanHHmle TOUKH MOTyT
JIEKATh ¥ Ha CTOPOHZX JICMAHOH.)

60. OprromuTer oauMnuazu coctout u3 11 gejosex. Ma-
TEPHANIH OJMMNHAIH Xpausatcs B ceiipe. CHONLKO 3aMKOB
NOJIKEH HMeTb Celip H CKOJIbKHME KJIO4AMH CJIELYeT CHaGIuTh
KaskJoro wjieHa OprioMuTeTa, 4Tofk JocTyn B celih 6 BO3-
MOXeH, Korha cobepyTcs Mobkie 6 4NenoB OPrKOMHTETa, W He
GhLT BO3MOXKEH, €CNH COGepercs MEHBIIE UIeCTH YJEHOB?

, 61. Ha oxpyXHOCTH B3STO n TOYeK, [POTHB YacTH H3
KOTOPHX TOCTARJEH SHAK «¢IJIOC», NPOTHB OCTANBHHIX —

aMuHyC». [lokasaThb, UTO cymecTsyer He ojiee F’" = 4] XOpA,

COCJMHSIOIIAX TOYKH € DAa3HBIMH 3HAKAMH H He NepeceKaio-
LMXCs BHYTPH OKPYHHOCTH.
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62. B TypHHEpe NPMHMMAIOT YUacTHE 7 IIAXMATHCTOB pas-
auyHO® cuael. CuMtas, yro Gonee CH/IbHHIA MIPOK BCeria
BolMrpEIBaeT y Oonee cnaGoro, NPHIYMATE TAKOH NOPAXOK
HTP, NPH KOTOPOM DACTO/IOMKEHHE IMAXMAaTHCTOB NO HX CHJeE
BBIACHHTCA He Oosee ueM uepez & (n + 1) naptuii, roe & —
HaHGOJIbLIEE LEI0e YHCMAO, YAOBJACTBOPAIONEE YCJIOBHID 2% n.

63. CKoBKO  CYIIECTBYET  pasiMYHBX  IIECTHIPAHHBIX
urpancHeX Koctel? IlBe KoCcTH cuHTaloTCH PA3/HTIHBIMA,
ecin OJHY H3 HHX He/b3f [OCTABUTL HA MECTO Apyrofi Tak,
yToGH YHCJIA H& COOTBETCTBYIOINWX IPaHAX OblJiH PaBHEL

64. Ha aero6ycHOM MapuipyTe, AefCTBYIOMIEM B OIHOM
. manpaenenu#, 14 octaHosok. Hmeerca 91 pasnuunmnifi oGpasen
GHNETOB B 3aBHCHMOCTH OT TOTQ, OTKYJA K KYAa efeT naccaxup.
[laccaxkupnl BXOAAT H BHIXOAAT, HO OXHOBDEMEHHO €1eT He
Gosee 25 uenobek. Kaxoe MakciuManbHoe YUC/IO COpTOB GHIETOB
MoxkeT OBITh BHIZAHO KOHAYKTOPOM 33 OZMH pefc?

65, CKOJBKO CYIIECTBYeT NepecTaHOBOK K3 n uncen 1, 2,
3, ..., n, B KOTOPLIX HH OJHO YHCJO X HE CTOMT HA K-OM MEC-
Te; k=1,2, ..., n?

66. CkoapkuMu cnocofaMy MOXKHO COGIHHHTE 2n TOuek,
JEKAMHEX HA OCKPYXKHOCTH, 7# HENEPECEKAIOIHMHCH XOp-
JaMu?

67. Ha smcte xaetgatofi 6ymark pazmepoM n X n Kne-
TOK paccTaBjeHsl uHcaa 1, 2, 3, ..., n® no ogHOMY B KamAoR
KJETKE, TAaK, 9YT0 HHCJA, CTOAMIHE HA KAXKI0H BEepTHKAMH
H TOpH30HTA/H, 06pasyloT apH(MeTHYECKYIO NPOrpPeccHo.

Hajity uBC/IO BCeX TAKHX PacnovoMKeHHH.

68. Y ueyoBeKa Ha rojose He Gonee 300 000 sonoc. Hoka-
3aTb, uTo B MockBe xHBYT x0TA Onl 10 uyeqoBeK, Y KOTODHIX
UHCJI0 BOJIOC OHHAKOBO (Haceaenne MoOCKBu — OXos0 6 MJIH.
4EJIOREK).

69. [Jauo 2n -+ | npegMeron. [loKasaTh, 9TO H3 HHX MOXK-
HO BHOPATh HEUETHOE MHCJO MpeAMETOB CTOJNBKHMH KE.CIoco-
GaMM, CKOJILKHMH 4eTHOe.

70. B amuke jexar 70 mapos #3 BuX 20 kpachsix, 20 3e-
AeHbx, 20 XKenTex, ocTaibHeie Geple H YepHne. Kakoe Han-
MeHEIllee YHCJO WIEPOB HAJI0 BHHYTh, YTOOH HABEPHAKA BRIy
TatuTs 10 MApOB KAKOro-HHGYZAL OJHOrO UBETaP

71. Hmeerca sn mapoB n pa3JHYHBIX UBETOB, MIAPOB KaMK-
JoTo 1Bera — OAMHAKOBoe uHeao. [[oKazaTe, 4TO Xak Oh
OHY HH GHIIH PA3/oMEHW B £ AMKAX MO § IITYK B ALUMKE,
BCErAa MOXKHO BHIHYTH M3 KamJOTo ALIHKA [0 OJHOMY Liapy
rax, yto OyAYT NpejCcTaB/eHs Bce LBeTa.
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72. Iloxasath, 9TO MOHeTaMH B 2 K § KOMeeK MOMKHO pas-
MeHATE | py6ib GOMLLIIHM YMCIOM cnocoﬁoa, 9eM MOHEeTaMH
B 3 u 5 Kormeek.

73. Cxonbkum#t cnotofamMu MOMHO p&SM&HﬂTb 20 xoneex
Ha MOHEeTHl JOCTOHHCTBOM B 5,2 n | xomefigy?’

74. HMeerca xycok Uemy u3 60 3menweB. Kamxaoe apeno
BecuT 1 2. Kakoe HaHMeHbIee YHCNO 3BEHLEB Hal0 PacKo-
BaTh, YTOGLL M3 MOJYYEHHHIX KYCKOB HeMH MOKHO 6B10
cocTaBdTh Bee Beca oT | jJo 60 22

75. Hokasarp, 9TO ¢ TNOMOWLIO cTapjaprHoro HaGopa
pasnoBecos: 1 Mz, 2 M2, 2 me, 5 me, 10 m2, 20 me, 20 M2, 50 me,
100 m2, 200 mz, 200 me, 500 M2, 1 2, 22 M T. J.— MOXKHO
COCTaBHTb JOGOH BeC, BelpaKaeMER (LM UMHCJIOM MHJL/TH -
rpaMMOB.

76. Iokasats, 4o, EMest Ha pykax 100 AeHEeKHBIX 3HAKOB
ABYX DA3JMYHBIX JOCTOMHCTB, MOXHO KYIHTh HEKOTOPOE LEN0e
agcno 101-pyGneseix Bemefi Ges cpadu.

77. Ha xoHcynbTaumn Geito 20 IKONLHHKOB H pasbupa-
nock 20 sagad, Okasaloch, WT0 KaXAblfl M3 IMIKOJIBHHKOB
peLds iBe 33/laYH H KaAXKAYIO 33/1a9y PEeuINJIH ABa LIKOJbHHUKA,
[okaxuTte, YT¢ MOXKHQ TAaK OpPraHH3OBaTh pasfop s3aiad,
gTOGH KaMAbl ITKOJBHHK ~pAacCKasan oJHY H3 pPelleHHHX
HM 33344 ¥ Bce 3afaud OnIH pasoSpabl

78. I1iocKocTh LEJHKOM NOKPHTA 43 HOJYIIOCKOCTAMH.
Hoka3saTk, 4TO W3 HEX MOMHO BHIGpAaTh TPH T4k, YTOGH OHH
TaKKe UETHKOM NOKPHBAJIH 3Ty RJIOCKOCTb.

79. Orpesok IJHHEL | IOJKOCTBIO HOKPHT 43 oTpeskamH.
JlokasaThb, 9T0 M3 HMX MOXKHO BHIODATH HeNepeceKaomikecs

o 1
MexAy cOGOR OTPE3KH, CYMMA BAME KOTODHX HE MEHbE .

“80. I[oxasa'rb, 410 y M060ro Jepesa MOXKHO OGOpBAThH 185

€ro JIUCTLEB, OCTABHB NPH 3TOM HE MEHEE -z TEHH, KOTOPYIO

15
ZaBaio Jepepo (TEHLIO OT CTBOJIa H BETOK NpeHeOpeub; YHCAO
AMCTHEE MOMHO CYUHTaTh JejAliHMcs Ha 15).

81. [onychepoli HasuBaeTrcs OXHA M3 JBYX {l0JIOBHH,
Ha KoTopule chepa pasbusaeTcss GONbIIOH OKPYXKHOCTBIO; TOY-
KK CcaMOH OXPYAKHOCTH, OrpaHHYKBAIOUWIEH NOMyChepy, Takwxe
nphuncnaoTcs K 1ol - noaycdepe. Jokasatk, uTO eciH
1958 nosnyedep NOKPHIBAIOT BCIO Cepy, TO MOKHO BLIGDaTH de-
THpe ¥3 HEX, KOTOPHIC TAKXKE NOKPHBAIOT BCIO chepy.

120



82, JlaHH gBe OKpPYKHOCTHM, ANHHA KaXKAOH H3 KOTOPHIX
pasHa 1957 cu. Ha oanofi W3 nux ormeueno 1957 fTouek, Ha
ApYrofl — HECKOJBKO AYr, CyMMa JUIHH KOTOPHIX Menbme 1.
JlokasaTb, YTQ 3TH OKPYMHOCTH MOXKHO TAK HAJIOKHTbH APYT
Ha Apyra, 4T0 BH O/(HA OTMEYEHHAA TOYKA He NONajeT HH Ha
O/IHY OTMEHEHHYIO AVTY.

83. Kaxknass Touka OKpYXKEHOCTH of03HauyeHa mo Kpahneft
mepe ofHOR u3 Tpex Kpacok. Ectk no Kpafinefi Mepe onna
TOYKa, o6o3HageHnas JByMA Kpackamu. JlokaaaTk, uTo Hail-
nerca ayra B 120°, xonnw Kotopoll GynyT oGosnadeHbl oSHHA-
KOBOH Kpackofi (H, Momer ObTb, €lIe JIPYTHMH KpacKamH).

84, Cko/bKO pa3 B CYTKM CTPe/IKH 4acoB o6pa3ylT MexIy
cOG0l npsAMbie YI/IH?

85. CTpenrkH uwacoB 3akpenJieHe, a UHpepGIaT MOXKHO
NoBOpauHBaTh. JloKa3aTh, 4T0o HH(epOAAaT MOKHO TOBEPHYTH
TaK, 4yTo0H Yachl MOKa3aJH NEpBHH Yac (M No/oKeHHe 4acoBoH
CTPEJIKH COOTBETCTBOBAJIO Okl NOJIGKEHHIO MHHYTHOH).

86, B nHayane onmmmuuagy, Mexay 12 w 13 wacamu, 1WKOJIb-
HHK NocMOTpes Ha Yachl. Konuue paGory mexay 17 u 18 va-
CaMH, OH 34MEeTHJ, UTO CTPEIKH MOMEHAJNCH Me¢TaMH. CKONBKO
BpemeHH OBLIO, KOLZA OH KOHYHA? '

87. Yacoi HCNOpUEHBl, HO CTPEJKHM HX JBHXYTCH pPABHO-
mepHo. Ha cKoJAbKO 9acoB OHH OICTAlOT HJIM YXOAST BHepel
B CYTKH, €CJIH MOKa3piBal0T BepHoe BpeMsa: 1 pa3 B CyTKHP
2 pasa B CYTKH? 3 pasa B CYTKH?



YACTD 1
3AJAYH MOCKOBCKHMX OQJHMITHAJ,

3nech coGpaHbl 3amauH, OpPeAJaraslinecs HA MaTeMarHye-
CKXHX onuMnAagax B Mockee (npuw MIY) 8 19356—1964 rogax.

Hegotoprie w3 sapaq, npepnaraBuuxed B 1952--1964 ro-
Jax, cHaGKeHH pemeHHAMHM. Homepa 3THX 3ajau BHJEJEHEI
NONYXHPHEIM  IEpHQTOM.

Heofxoumo OTMETHTb, 4TO GOJLIUMACTBO 33134 TEPBBIX
14 omamnaax (1935—1951 rr.) paso6panm B Benyckax «Bu6-
JIHOTEKH MAaTeMaTHYecKoro KpPYXKa» M B. APYTHX H3JAaHHSX
(cm. [41], [43], [46]), (57] wu3 cnmcka JHETepaTypH Ha
crp. 47—50). -

I osrumnuada (1935 200)

1-it Typ

1. Tloesn mpoxogur MHMO HaGmogatens B TedeHue f, ce-
KVYHJ, a MHMO MOCTA AAHMHOH [ METPOB B TeYeHHE f; CEeKyHJ,.
CunTaercs, YTo noes] NPOXOAHT MHMO MOCT4, HaUHHAA ¢ TOro
MOMEHTa, Korjla JIOKOMOTHB BBEe3KaeT Ha MOCT, H KOHYas
MOMEHTOM, KOrga NocnefHHR BaroH MOKHAaeT MOCT. Onpene-
JHTb AJHAY H CKOPOCTb TIOE3/a,

2. ITocTpouTh KBaApAaT, TPH BEPUIHHEI KOTOPOro JIEXAJH
6Ll HA Tpex AAHHHX Napa/VIebHBLX IPAMBIX.

3. Haittn o6neM npaBHJIBHOH YeTHPEXYroAbHOR nnpammm
€O CTOPOHAMH OCHOBAHHA @ W ILTOCKHME YIVIAMH NPH BEpIMHE,
PABHLIME YIJIaM HaK/JOHA GOKOBHIX pefep K IJIOCKQCTH OCHO-
BaHKS, -

2-h Typ
Cepus A .

1 TlocTpouTE TPEYTOoMBHHK [0 TOUKAM TEPECEeUeHHS ¢ ONH-
CaHHO/ OKPYKHOCTBIO MEAHAHE!, GUCCEKTPHCH H BBICOTH, IPO-
BEJIeHHEX H3 OJHOH BEepIIHHK,
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2. Ha noBepxnoctd Ky6a HaliTh TOUKH, U3 KOTODHIX AHa-
rOHaJb BHIHA NOJ HAHMEHBIIHM YI/IOM.

Cepun B

1. Cxonibxo JeHCTBHTEIRHLIX pelleHBd @AMeeT CcHCTeMa:
x+y=2
{ xy-—2 =17
2, PemunTthb cHeTeMYy:
X8 — y3 = 2b,
{ xy — xy? =6,
3. Bemenute cymmy: 12+ 32 524 . 4 21 —1)%,

Cepus C

1. CrONBXHMEA crioco6aMH MOKHG pPacKpacHTb Kyd B INECTs
IAHHHIX 1IBETOB, ecay JuoGhte ABe pasfiHyHpie MPARM AOJKHE
OuTh pAacKpallleHH PasHBMH KpacKamu? (PasjHunbiMH CuH-
TAIOTCS T€ PACKPACKH, KOTOPHE HE COBMEINAKTCS NPH [OBO-
porax Kyba.)

2. CKOJIbKHMH CIIOcoGaMH MOMKHO MNPEACTABHTE UHCAO N
B BHJIE CYMMBI TpeX 1eJblX MOJOKHTENbHLIX CIaraeMbIx?

3. Oboznaunm uepea M {a, b, ¢, ..., k) ofilee HauMEHbIICe
kpaTHoe, a uepes D (a, b, ¢, ..., k) — HawGoAbwWIHA OGILH
IequTesb umcen &, b, ¢, ...,

Hoxazats:

a) M(a, - D(a, b)——ab'
Mia, b, c)-D{a. - Db, o). D(a, e _
6) b5 b8 abe.

¥/ 0Au.unua60.(1936 200)
2-i Typ
1. Pemmte cucTeEMYy: N\
xt+y=a,
x4yt =

2. [dau yron, mensinuit 180°, u Touka p sue ero. [Tposectn
Yepes p NpsAMYi0 TaK, 4TO6pl TPEYroNbHHK, OOpasOBaHHHIH
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BEPIIHHOA AAHEOTO Yr/1a M TOUKAMH [EDECEYeHHS €ro CTOPOH
© ¢ NPOBEAEHHOH NPAMOH, MMed RAHHBIH NepHMeTp.
3. Ecm x, y — uenple uMcaa, npuueM x2 - y? = 2%
(2 — nenoe), o xy peantcsa Ha 12. okasars. ,
4. CKONLKHMH CHOCOGAMH MOXKHO DAasJOKHTL MHJJIHOH
B nponaaegeﬂne Tpex MHOMHTEJIeH?

I oaumnuada (1937 aoa)

1-ii Typ
i. Pemiute cuctemy:
x+ytez=a
x4yt 42t =at,
. ﬁ+w+ﬁﬁﬂ
2, Ianw npAaMas H ABe ToUkH A H B 110 OHY CTOPOHY OT
nee. Hafitu Ha npsMoii Takyio Touky M, grobul cymma MA 4
-+ MB paBHAnAaCL 3aZAHHOMY OTpPe3KY.
3. Tlo JBYM CEpPeIIHBAIINHMCS NPAMBEIM CKONL3AT JBA OT-

peaka. [loka3aTb, 4To 0GbEM TeTPasnpa C BepLUIHHAMHK B KOHUAX
STHX OTPe3KOB HE 3ABHCHT OT MOJOMEHHS NOCJEJHHX.

2-i TYp

1. [lausl TpH TOUKM,  He JeXKalllHe Ha ORXHOH MNpAMOH.
Yepes xamibie AB€ M3 HHX NPOBECTH OKPYIKHOCTb TaK, 4TOOH
TPH NpPOBEJEeHHBE OKPYKHOCTH HMENH B TOUYKAX IEpeceucHHA
B3aHMHO TepHeHJHKYJApHBe KacaTesbHue.

2. B mpocTpaHcTBe paciloJOMEH NpaBHMABHBI JoneKasap.
CXOJIBKHMM  CHOCOGaMH  MOXHO IPOBeCTH ILJIOCKOCTh ' Tak,
uto6el OHA BHICEKJAa HA JOJEKa’npe TpPABHJALHLIA ILeCTH-
YroJbHUK?

3. Ha cronbko wactelt pasgensiior n- yronbnﬂx €ro Ruaro-
HaJH, €Cc/H HUKaKHe TpH Auaroua.rm He [epecekaoTcs B o,unou

. Touxe? ‘

IV osumnuada (1938 zoa)
2-i TYp

1. B npocrpancree famnt Toukd O, 0, O, u Touka A,

Touka A CHMMETPHYHO OTP&XAETCA OTHOCHTENLHO TOYKH
0,, nonydenuas Touka A; — oTHocHTeNnbHO O, TNONYIEHHas
Toyka A, — OTHOCHTEIBHO Oy
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Nonxyuaem HeKo'ropylo TOUKY A, KOTOPYIO TAKXKE ROC/EN0-
BaTeNbHO orpa}xaeM oTHocuTeapHO O,, U, 0, JIokasars,
yTO MOCASNHAS TMOJyueHHad TOUKA COBMAagaerT ¢ A.

2. Ha cronpKo uacreit MOTYT paslleJMThL IPOCTPAHCTBO £
HJIOCKOCTeH? '

3. TlocTponTh TPEYTOBHMK G OCHOBAHHIG, BLICOTE W pa3-
HOCTH YIJIOB NPH OCHOBAHKH.

4. CKOJIBKO CYIIECTBYET HEJHIX WHCEJ, MEHBIIHX 'rucalm.
KOTOpHIE He NeiAaTcd HH Ha D, HH HA 77

V osuxnuada (1939 200) -

1-A TYp
1. PemmmTh cHcTemMy ypaBHEHHI:
3xyz—x¥— y¥ — 28 = {8,
x-+y+2=20
x2 + y% —_— 22 . ba
2. Jlokasath, 4TO cos 2 —|- cos 45“ —--——;-.
3. Jaunu TpA Touxku A, B C. Hepes Touky A mposectn
NpAMYIO TaK, 4ToOh CyMMa paccTostHuil of Touek B u C no
510fi npaAmMoli GblIa paBHA 33afaHHOMY OTpPE3KY.

4. PemuTe ypaBHeHHE Va——]/"a Ifx =x

5. Hokasatb, 4TO BO BCAKOM TpeyrosbHHKe GHCCEKTpHCa
JEKHT MEXIY MEIHAHOH ¥ BHICOTOH, NPOBEAEHHEIME K3 TOH XKe
BEPIUHHKL

24 Typ
1. PasnoxuTb Ha UEJBE PAUHOHAALHBIE MHOMXHTENH BE-
paxenue
a4 a1

2. laun fBa MHOTOY/IEHZ OT MepeMeHHOR X ¢ Ne/IbiMH Ko-
sdbunnentamn. TlpousBeeHHe HX eCTh MHOTOUJIEH C YETHHIMH
Kos(bbHUMEHTAMH, HE BCE H3 KOTOPHIX AensaTcA Ha 4. Jloka-
34Th, YTO B ONHOM M3 MHOTOUY/IEHOB Bce KO(DPHUHEHTH YeTHLE,
a B pyroM — XOTb OfiMH HEYeTHBiH.

3. Hauw ape Touku A u B n oxpy:xnocrs. HafiTe na okpyx-
HOCTH TOYKY X TaK, uToGel npamMble AX 1 B X oTcexknu Ha oxpyx-
HoctH xoply CD, napannennHyio JanHodl mpamod MAN.
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4. HailTy ocTaToK -oT JeseHHMs Ha 7 4HCAA
1010 - 10099 1 1000 1 . - 1010,

5. Jlana npaBumicHas napamupa. Ha npousponbHOM TOukH
P ee OCHOBAHHA BOCCTABJEH MNEPNEHAHKYJAAP K MJIOCKOCTH
ocrHoBanus. [I0KasaTh, MTO CyMMa OTpe3KOB OT TOuKH P 1o
TOUEK TepeceyeHnd NepNeHAHKY/IAPa ¢ IJOCKOCTSMH rpaHefi
nupamMAbl He 3aBHCHT OT BLIGOpPA TOYKH P Ha OCHOBAHHH.

6. Ha xakoe camoe Goabillee YHCAO yacTell MOXKHO pa3GHTb
NpOCTPAHCTBO naATHIO cdepamu?

VI orumnaaoa (1940 200)
11 Typ
VI —VIII kaaccor

1. Pasnoxute Ha MHOMKMTEM:
(b—cP+—aP+ (a—bP

2. Tapoxon or lopekoro o AcTpaxamH HIET 5 cytok,
a ot Acrpaxanu a0 l'opexoro — 7 cyrok. Ckombko aHefl 6yayT
OALITh N0 TeueHHio maoth oT Topbkoro Jlo AcTpaxanu?

3. CKONbKHMH HYJAMU OK3HUHBAETCs NPOH3BEIEHHE BCex
nensix uucen or 1 go 100 BxMouMuTENBHO?

4. TlpoBeCTH OKPYKHOCTE ZAHHOTO DPagHyca, Kacaiollyio-
cA AaHHOH mpAMO H JaHHOH OKPY)KHOCTH. CKOJIBKO pelneHwuil
HMeeT 3ajauar

IX—X kaacoe

1. Pemmnts ‘chcTeMy ypaBHeHMil:
{ (0 + %) (32 + y*) = 26°,
{x+y=0.

2. Bee uennle YHCha HauHHaA OT €NMHHALL BHIMHCAHH
noapsf. Takam obpasoM, noayuaercs cAedyoiufi psg umudp:
123456789101112131415... . Onpegeants, Kakad UHdpa cTOHT
Ha 206788-m mecre.

3. Tlocrponts OKPYKHOCTh, PAPHOYAAJEHHYIO OT HeTHlpex
ToueK nhockocTH, CKOMBKO pelleHHii nMeer 3ajaua?

4. B niockocTH Jagul,nABe npaMbte. HalTH wmuoxecrso
BCEX TOUEK, PA3HOCTh PACCTOAHMI KOTOPLIX OT 9THX OPAMKIX
paBHa 33Z4aHHOMY OTpPe3KY.
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5. daxropnasoM dYHCMAa M1 HASEIBACTCS  MPOH3BE/IEHHE
BceX LENbIX UHCEN OT €QMHHLb 10 n BKJAOYHTEnbHO. Haii-
TH BCe TPeX3HAYHLIE YHC/A, DABHLIE CyMMe (baKTOPHANOB CBO-
HX UHDP.

2.5 Typ
VII--VIII gaacce

1. Hafitn uersipexsnHayHoe 9HOIO, ABJAIOMIECH TOYHEIM
KBaZpaTOM, HePBLIE JiBe LHQPH, 4 TaKKe MocAe]HHE ABE UHOPH
KOTOPOro OAHHAKOBbI.

2. Toukn A, B, C — BepUIKEK BINHCAHHOTO B OKPYKHOCTS
MpasHJILHOIO TpEYI‘OJl!:HHKa Touka D nexuaT Ha MeHpIed
ayre AB. Ilokasars, wro AD + BD = DC.

3. HaHHuM 9eTHPEXYTOALHHKOM HenpaBHIbHOA GopMEL
HaCT/iaTbh MNApKeT, T. € MOKPLTb BCIO NJOCKOCTH HeTBipex-
YroJLHHKAMH, PABHLIME JAHHOMY, 0€3 MpOmyCKOB M NEPEKPH-
il

4. CKONBKO CYIIECTBYET TaKHX INap UEJbIX YACEN X, ¥,
sakmoueHHwX Mexkdy 1 u 1000, uro x® 4 y® jenutTca Ha 497

[X—X kaaccs

1. Ha GeckoHeuHOM KOHYce, Yrol pasBepTKE KOTOPOro
paBeH «, B3ATA To4ka. [13 sTOf ToukH B 06e CTOPOHH MpPORO-
JHTCA JAHHHA Tak, U4TO NOC/E Pa3BepPTKH OHA NPEBpaIaeTcs B
oTpeskH npsaMbix. ONpeJesuTs 4HCAC €e CAMOMEpeceyeHHl.

2. YUro Goabwe: 300! aau 100807

3. Uentp O onncanxoii okono TpeyronbHurka ABC oRpyx-
HOCTH OTPAKACTCH CHMMETPHYHO OTHOCHTEIBHO KaKAOH H3
cropon. Tlo TpeM nonyderseiM Toukam O;, Op, O, BoCCTAHOBHTL
Tpeyro.nbunn ABC, ecin Bce ocTanbHOE crep'ro

4. JloxasaTt HepaBeHCTBO:

. :
L BT . Ba-1t 3 %
a, + @y +'a4 +ot ap + a >
(a,, a5, ..., a,~;, G, — NOJOKHTEILHEIE THCJA).

5. CKOMBKO CYILECTRYET NOJOKHTeNbHBIX LEJEIX UHCENl X,
mersiux 10000, gas koropeix 2% — x® gesurcs Ha 77
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VIT osunnuada (1941 200)
1-f Typ

VII—VIII xaacce

1. TlocTpOHTE TPEYrOABHHK NO BHICOTE W MeHaHe, BLIXO-
BAWKEM H3 OJHOH BepIUMHE, M PajAHyCy OIMCAHHOrO Kpyra.
2. Honucarb k 523 ... TpH uudpH TaK, YTOGH NOJYYEHHOE
mecmaﬂaqﬂoe YHCJIO Aeduaock HA 7, 8 u 9
3. Han yetnipexyroavnuk; A, B, C, D — nocaeposarenn-
HbiE CepefHHH €ro CTopoH, P, Q — cepeauns AuaroHajedl.
Hokasath, 9T0 TPeyroJbREK BCP paBen TpeyrofbHHKY ADQ.
4. Yepez touky P, nexamyio BHe OKPY:KHOCTH, MpOBO-
BATCS BCEBO3MOMKHHE - TPsSIMHIE, TIEpeceKaloliie 3Ty OKpYX-
Hoctb. HafiTH MHOXKECTBO cepeluH XOpJ, OTCEKAaeMBblX OKpYyX-
HOCTHIO H& 3THX TPAMBIX.
5. JlokasaTs, 9T0 MpOH3BElEHHE HeThipex Mocel0oRaTelb-
HBIX LEJbIX YHCEeJ B CYMMe ¢ eHEHUER JdeT MOoJHBIA KBajpar.

IX—X xaacom

1. Cm. 3agauy Ne 2 nna VII—VII] kaaccos.

2. Ha croponax mnapananenorpaMma BHE €ro NOCTPOEHBI
kBanpatel. JloKasaTe, 4T0 HX HEHTPH JEKAT B BeplIHHAX
HEKOTOPOrc KBagpara.

3. [oxasartb, 9T0 MHOro4/ed C HeJbMH KOXpHIMEHTAMH

Gx"+a x4+ .. +a, x+a,

npuEEMamufl npy x = 0 ¥ x = | HeUeTHHle 3HAUEHMA, He
HMeeT LeJuX KopHed.

4. MMocrpoutb Tpeyromsuuk ABC no toukam M u N —
ocHOBaHHAM BuicoT AM v BN — n npamoil, Ha KOTOpO#l JIEHUT
cropona AB.

b. Pente ypaBHeHHE:

lx4+1|—|x1+3x—1]—2|x—2|=x+2.
6. CKoibKO KOpHeli HMeeT ypaBRERHE
sinx = -
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2-§ Typ
VIH--VII kaaccot

1. JlokasaTs, uTo H3 5 MOMAPHO PA3JHYHEIX MO BEIHUHHE
KBAZpaToB HEAL3A CAONKHTL [PAMOYIOJbLHUK.

2. Han rpeyroaviux ABC. TpeGyerca paspesatk ero Ha
HaHMeHBHIEE YHCJO "acTeft Tak, yToOH, IEPeBEPHYE STH YaCTH
Ha JPYTYiO CTOPOHY, U3 HHX MOXHO OBLIO CNOXHTB TOT XK€
TpeyroanHK ABC.

3. Hau rpeyronviuk ABC. Touxa M, aexamnas BHYTpH
Hero LBHOKETCH TAPANJIENLHO CTOpORE BC IO Tepeceyerus
co ctopoHoii CA, sateM napamnenvuo cropone AB o ne
cedeHHs co cTopoHoll BC, 3ateM napaniencHO CTOpoHe 8
A T. A. JlOKaszarb, 4YTO uepe3 HEKOTOPOE YHCAO TAKHX ila-
TOB TOUKA BEPHETCS B MCXOLHOE TOJOKEHWE, H HAUTH 370
YHCJIO.

4, HafiTh nenoe 9kcaO @, TPH KOTOPOM
x—a) (x—10)+ 1

pasijaraercsi B npouspefenue (¥ +b) - (x + ¢}' ABYX MHOKH-
Teneit ¢ UeNEIMH b H .
- 5. Hokasare, 9TO KBagpar Jio0oro IpocToro aucaa p > 3
npu feneHHH HA 12 jaer B ocrarke 1. .

6. TMoctpouts Tpeyrosennk ABC no 1pem Toukam H,, -
fl;, H,, xoTopsie ABAMOTCA CHMMETPHUHHIMH OTPaMeHHSMH

TOYKH TIEPECETEHHS BHICOT HCKOMOIO TPEYTO/IbHHKA OTHOCHTE b=
HO €I'0 CTOPOH.

XX ragcon

1. Doxaszath, ¥T0 K3 IUECTH - MOAApHO PAasAHYHLIX MO Be-
JHYHHE KBAZPATOB HENb3A CJAOKHTb NPSMOYTONbHHK.

2. Hekoropoe XONHYECTBO TOYEK pACHOAGIKEHO HA NJOC-
KOCTH TaK, YTO KaWAsle 3 H3 HHX MOXHO 3aKMOYHTBE B KPYF
paguyca r = 1. Jloxasath, 4TO TOTZ3 H BCE TOYKH MOXKHO
32KJIOYHTh B Kpyr paamyca l.

3. HaiitH Takue OT/IHYHHE OT HYJS nepannue MEXZY CO-
Go#ft nenwe gyuena a, b, ¢, 91006 BHpAKEHHE

x(x—a) (x—b) (x—e)+1

paznarancch B ngomeneme ABYX MHOTOUCHOB ¢ LEAMH
KoaxpuuuenTamH. -
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_ 4. PewnTh B UENHX GHCAAX ypaBHEHHE
Ay = a2t —xy + g

5. B npocTpaHCTBE AaHW JABE CKPEUIHBAIONIHECH IEPIeH:- :
RUKYJAApHLie npsaMbie. HafiTh MHOXKECTBO cepeiuH BCex OTpes-
KOB JaHHON J/IHHBI, KOHULI KOTOPHLIX JI&KAT HA STHX NPSAMHIX. |

- 6. TlocTpouts NpAMOYroJbHLIA TPEYTOJLHHK NO ABYM Me-
JHaHaM, NpoBeJeHHLIM K KaTeram.

VIIT orumnnada (1945 z00)

1 Typ
VII—VH1 raaccw

I. Pasnenuts gl? — b'28 ga (g 4 B) (a®+ b%) (a* + b -
(as + bg) (ale + blﬂ) (alﬂ + baﬁ) (aﬁi + bﬂil)
. 2. Hokasare, uto Opr MmoGoM LenOM HOJOKHTEALHOM 1
cymma :
S 1
T tarr et
Gonpoie -ﬁ;— '

3. JIBysnauHoe 4HCJ0 B CYMME C YHCJOM, 3aNHCAHHLIM
TeMH e uudpamu, Ho B 06DATHOM NOpAAKE, JaeT NOMHEHA
kBaapar. Hafity Bce Takee ancaa.

4. Jloxaszatb, 4TO pPASHOCTOPOHHHA TPEYTrONBHHK Henbas
paspesatb Ha ABa paBHBIX TPEYTOJbHHKA.

5. K ABYM OKPYKHOCTAM, KacaiOWHMCS H3BHE, NPOBEIEHH
oGlise BRELIHWEe KacaTeJbHHE H TOUKH KacaHUd COCAHHEHH
Mexay coboit. JIoka3aTe, 9TO B NONYYEHHOM HYETHIPEXYTO/b-
HHKE CYMMBI NIPOTHBONOJIOKHEIX CTODOH PaBHLL

IX—X &gaa0c0
1. Pasgennms o —b** na

@+b) @+bY) @+59. ... @™

2. Hafity TpexsHayHoe 4HCJIO, BCAKAasA (eas CTeNeHb Ko-
TOpOTO OKaHYHBAETCA Ha TPH UHQPH, COCTARIAOIIHE HCXOX-
HOe YHCAO (B TOM e nopsjke).
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3. CucremMa ypaBHeHHE BTOperc nopsjka
. { x2— y3 - 0,
(x—a?+yt=1

uMeeT, BooGule roBops, veToipe pemweHHA. [IpH Kakux 3uave
HHAX @ YHCJIO pelIeHHH CHCTEMEl YMEHbINAETCA A0 TpexX HJH
10 ABYX?

4, TpamoyroneHufi Tpeyroabink ABC aprxercs no nJo-
cKOCTH TaK, 4To ero epuimibl B ¥ C ckonb3AT nmo cTOoposaM
1aHHOTO MpsAMOro yryia. IlokasaTh, YTO MHOMECTBOM TOYEK A
4B/IAETCA OTPE30K M HailTH ero AJHHY.

2-i ryp/
VIiI=VIll xaacce

1. Hauut 6 ungp: 0, 1, 2, 3, 4, 5. Hailth cymmy Beex ge-
THIPEX3HAYHBIX YETHHX WYHCENI, KOTOPHE MOMHO™ HanucaTh
sTHMH uudpaMH (0XHA H Ta ke LHDPa B YHCAE MOXKET MOBTO-
paThCA).

2. Us xaptora Bmlpesain Apa paBHbIX Mnoroyro.nbunxa
COBMECTH/IM HX H MPOTKHYJH B HEKOTOPOil TOYRe GyJaBKOi.
[IpH noBOpOTE OAHOTO H3 MHOFOYIOJILHHKOB OKOJIO 3TOH «OCH»
Ha 25°30Y OH CHOBa COBMECTHJCA CO BTOPHIM MHOIrOYTOJILHHKOM.
KakoBo HaHmeHbllee BO3MOXKHOE YHCJO CTOPOH TAKHMX MHOLG-
yrOJILHHKOB?

3. Cropona AD napannenorpamma ABCD pasnenena Ha
n paBdbIX wactefl, [lepBan Touka nenesust P coefHHeHa ¢ Bep-
wukofl B. Hdokazate, uto npamas BP orcexkaer Ha AWaroRanu

AC gacte AQ, xotopas pasua 4acTH  [AHATOHANH
o= <2

4. Bepumnut A, B, C Tpeyro.nbnuxa ABC COeHHEHH
OTpE3KAMH C TOYKaMH Al, B,, C,;, nexamumi Ha MPOTHBOMO-

JOXHBIX CTOpOHAX * TpeyronbHhka [lokasars, 4TO cepejRHE
otpeskos AA,, BB,. CC, He nexar Ha ofHON BpAMOH

]
ESY

IX—X xaaccm
1. PelsHT: B OeNHIX YHCAAX YpaBHEHHE
xy + 3x—Bby=—3
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2. HexoTopeie U3 GHCENT d,, Uy, +., @, PABHH 1, 0CTaAbLHEE
paBen —I1. Hdokasarb, uTO _

. {0 LY 4
2sm(a;+ a‘;’ + ala;a“ +-..+*W'a’2n—1 ")%?

=0 1/2 +a,V2 + ag Vas . .+ 0,V
B uacrHOCTH, WPH & = Gy = ... = &, = 1, HMeeM:
‘ . .

1. !
2Sil'l(l +%~+T+---+w)‘rw_~ 2cos 1 =

=V2Vai vz

3. OKpyxXHOCTh pajluyca, PAaBHOTO BHICOTE HEXOTOPOro
NPABH/ILHOTO TPEYroAbEHKA, KaTHTCA 1O CTOpOHEe 3TOrO Tpe-
yrofbHHKA. - JokasaTs, uTO JAyra, -BbiCeKaeMass CTOPOHAMH
TPEYIO/ILHHKA Ha OKPYXKHOCTH, Bce Bpema pasHa 60°,

IX oaumnuada (1946 200)
: 1-it TYp
VH-—‘VIH KAQCCHE

= 1. Karoe Hau6osiplIee YHCHO OCTPHIX YI/I0B MO3KET BCTpe-
THTBCS. B BHIMYKJOM MHOTOYTOJILHHKE? _

2. Ha npsmoit pasm 3 tToukn A, B, C. Ha otpesxe AB
NOCTPOEH PABHOCTOPOHHMH Tpeyronbuuk ABC,, Ha oTpeske
BC noctpoen paBROcTOpoHHME Tpeyroabhuk BCA,. Touka
M -— cepepnna orpeska AA,, touka N — cepeiuna oTpeska
CC,. HoxasaTs, uto TpeyroabHik BMN — paBROCTOPOHHHKIL.
(Touka B newur mexay Toukamu A u C; toukn A; n C; pac-
NOJIOXKEHE IO OAHY CTOPOHY 0T npamoit AB.)

3. Haiith weThIpexsHaugoe yHC/IO, KOTOPOR MPH JENCHUH
ua 131 paer B ocratke 112, a npu genenun Ha 132 raer B ocrar-
ke 98. ' . '

4, PemunTh cHCTEMY ypaBHeHHI:

. - x1+xg+x8-:6!

Xy + X+ x=9,

xﬂ + x4 _!_ ‘xb =_3’

Xg+ X5+ xg = —3,
-?-5"" Xg+ X, =—09,

x:s + Xy 4 Xg = _60
X7+xs+xl=.—2,r'-'
{ X+ 2% + X = 2.
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5. Hokasatb, 4TO B MPOH3BEHEHHH

(1—x+ x38—x34 ., — 2% + 1% (l+x+x’+
o 22109

nocnie PACKPHTHS CKOGOK M NpHBENCHHA MNOROGHEIX UJMEHOB
He OCTAHETCH 4YNIEHOB, COAEPKAUIMX X B HedyeTHOH CTerenw.

1. B mpocTpaRcTBe JaHH JBe mepecekaromnecs NJIOCKOCTH &
uP. Ha amnnu mx nepecevenus napa Touka A. Hokasats,
4YTO H3 BCEX NMPAMBIX, NEKALMX B [NIOCKOCTH ¢ M HPOXOAAIHX
yepe3 TOUKY A, HaHGO/IBIMA Yroa ¢ RJOCKOCTHIO § o6pasyer
T4, KOTOPAs MEPNEHAUKYNAPHA K JHHUK MlEPECEYEHHA UNIOCKO-

creft o H B

2. Uepes Touxky A, sexamyi0 BHYTPH YT/4, NpOBeleHa
npsAMas, OTCEKAlIas OT ITOr0 YIa HAHMEHBUIHA NO [IOMAAH
TpeyrosbHHK, JlokasaTe, yT0 OTPE3OK 3TOH npsAMOR, ' 3akmo-
yeHHbIl MEXAY CTOpPOHaMH Yriid, JefuTcs B Touke A nononam.

3. Hokasate, ut0 n*+ 3n+ 5 HM Npa KaKoM HeNOM
quese n He penates xa 121,

4. Jlokasate, uTo JJim moOOro HaTypajibHOMO n cnipaseq-

JMBO COOTHOILEHHE: (iﬂ’ =2%. (2n— NI

5. IlokaaaTb, 4TO €CJH ¢ H ﬁ-OCTpue yr.nm H a<$,
tga <8 th

‘ 2.5 Typ
VII=VIIl raacoo

1. B maxmaTHOM TypHHpE yuacTBOBajM KBa yueruka VII
Kiacca M HeKoTtopoe gueao ydenuxoB VIII kaacca. Hsa cemu-
K1acCHHKA HAGpanH BMeCTe BOCEMb OUKOB, a BCE BOCEMHKJIAC-
CHHKH HAGpANH N0 ONHHAKOBOMY YHEAY 09KOB. CKOJILKO BOCh-
MHKJIaCCHHKOB y4acTBoBao B TypHHpe? ([1o yeaoBHAM TYpHupa
Jobbie 1BA Y9ACTHHKA AOJIKHBI CHIMpaTh MeXLYy Co60H OAHY
napTHio. 3a MNPOHTPERN NApTHA YYacTHHKY sanHchBaercg O

O4YKOB, 32 BRIMIpEID ! OuKo, 3a HHYBIO —- ouKa.)

2. Hoxasath, 4TO BHpameHne Xo-+ 3xiy — Bx8yf—15x2yd4-
+ 44 + 124* He paBHOo 33 HE npw Kaxux nenblx aHaue-
HUAX X | Y.
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3. Ha cropouax yrna AOB or sepmunsl O OTJI0XKEHH OT-

pesxu OA w OB, npuuem OA > O0B. Ha orpesxe OA Basra
Toyka M, ga orpeake OB — touka N rtak, uto AM = BN=2x.
HaiiTu-3Hauenne x, npu KOTOPOM OTpESOK MN umeer nau-
MEHBLIYIO AJHHY.
" 4. U3 TpupnaTH nyHKTOB Ap As s A, pacuonomeH-
HeiX Ha mpamoli MN Ha pasHbIX paccToapHsix Apyr OT Jpyra,
BRIXOZAT TPHAUATE NPAMBEX AOPOT. DTH JOPOTH PACTIONATALOTCH
no ofiHy cTopoHy ot npaMoi MN u ofpa3yior ¢ Hew creRyo-
HHe I

Neltl2]| 3] 4]s s|'7js 9 1e|_11[12 13 | 14] 15

e |60°)30°1 16° 155°(45°) 10°

35°]140°|50° 125"| 657 | 85° 186°

800

Neie}w 13)19 20 |21 22‘23 24}25 26 | 27 | 28 |29/ 30

o

a |756°

78°1115°| 95°| 25° |28°[158°

158°

30° 170°{20°

25°} 5°| 15° 160°

M3 scex TpHanarH nYHKTOB BHIE3XKAT OAHOBPEMEHHO
TPHALATh ABTOMOGH/EH, elyINHX, HHKYAA He CEOpauMBas,
no 3THM KOPOraM ¢ OBHHAKOBOH CKOPOCTHIO.

Ha xaxaoM M3 nepekpecTkoB yCTAHOBJEHO MO uinarfaymy.
Kak Tosbko nepeaa (no BpEMEHH) MAlIHMHA [IpOe3KaeT mepe-
KPEeCTOK, iar6ayM 3aKphiBaeTcsi M NPerpamaer nyTh BC e M
clieAyioIMM MAIUMHAM, TNONAajAlOMMM Ha 3TOT NepeKpectok.
Kakue H3 MaliHH npoenyT Bce nepexpecmu Ha CBOGM MYTH,
a KakKue 3acTpaHyT? |

5. ABTOGycHAR C€Tb rOpofAa YCTPOEHA CJELYIOUM 06-
pasoM: _

1) c moboi oc*raﬂomm Ha Mobyio Ipyryio ocmnonxy MOK~
HO lonacTk 6e3 nepecaixu;

2) ana moBoit napnl MapuIpyToB HAHAETCA, H NPHTOM exum-
CTBEHHAA, OCTAHOBKA, HA KOTODOA MOXKHO NMEpececTb ¢ OfHOro
H3 3THX MapiupyTOB HA ApYroi; |

.3) Ha KaxJOM MapuIpyTe POBHO TPH OCTAHOBXM.

Cxonbko dBTOOYCHBIX MapuipyToB B ropoje?

IX—X xaaccet

1. B maxmaTHOM TypHHpe yu4acTBOBaaM yueHyKH [X ® X
knaccoB, JecATHKNACCHHKOB ORINO B IeCATh pa3 Gosblue,
ueM JIeBATHK/IACCHHKOB, H OHH Habpaiu BMecTe B 4,5 pasa
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Goabliie DUKOB, 9eM Bce JEBATHKIACCHHKH, CKOMLKO OYKOR
nabpain jesAtHknaccHukd? HaliTh Bce pemenns (cM. npu-
meuande K safave Ne 1 pas VII—VIII knaccos).

2. Han pan uEcen

1, 1, 2, 3, 5,8, 13, 21, 34, 55, 89...,
B KOTOPOM KaJO€ UHCJO, HAUHHAS C TPETHEro, paBHO CyMMe
AByx npenmayuiux. Hafigerca an cpean 100 Q00 001 nepBrix
WIEHOB 3TOT0 PANA WACJIO, OKAHYHBAIOMEECH HETHPLMS HY-
NAMH?

3. Ha croponax PQ, QR, RP tpeyroavuuka PQR oro-
xensl orpesku AB, CD, EF, BuyTpn TpeyroabHHKa 3agana
Touka S,. HafiTH MHOXecTBO Touwek S, AM% KOTOPHX CyMMa
niomanei Tpeyronsiukos SAB, SCD u SEF pasna cymme

naoulajiefi TPEYTONLHHKOB Sy AB S.CD, S,EF. Paccmo'rpem:
ocofo cayuafi, KoOrga

AB _ CD _ EF

PG~ QR T RP’

4. B ropome 57 aproGycHoix MapmpyTos. H3secrso, uro:

1) ¢ moGoik o©oCTaHOBKM Ha JOGYI0 XpPYryld OCTAHOBKY
MOXHO MONacTs 0e3 mepecaixs;

2} npna moGofi maph n&apmp’ymn HafigeTc, H TIPHTOM
TONBKO OflA, OCTAKOBKA, HA KOTOPOH MOXKHO nepececrh ¢ ox-
HOTO M3 MapuipyToB Ha ApYTOl;

3) Ha KaOKIOM MapuipyTe He MeHee TPeX OCTAHOBOK.

CKONLKO OCTAHOBOK HMeeT KaAbsli H3 57 Mapuipyros?

5. Cm. sagauy Ne 4 ana VII—VIII kaaccos.

X oaumnuada (1947 200)
1-it 1yp
VI—VII Kaacest

1. Hafiti OCTatoK OT ACNEHHR MHOroWJeHa
x+x3+x9+x2?+xsl+x24a
HA X — 1. '

2. HoxkasaTh, 49TO H3 JE€BATH MNOCASIOBATENBHHIX WYHCEN
BCETZa MOMKHO BEIOpATh OAHO 4YHCAO, B3aHMHO NPOCTOE C OC-
Ta/MbHEIMH.

3. Haiitn xosdxpuumenTs npr x17 n x18 pocne pacxpmnx
¢KoGoK B npune,neuuﬂ NOZOOHBIX YA€HOB B BhPAaMKEHHH:

(1 + xﬁ + x?)ﬂﬂ
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IX—X «aacce

}. Onpefennrs Ko3bduOHEHT, KOTOPHEA OyJeT CTOATL OpH
x® mocsie pAcKpHTHH CKOOOK M NpHBEIeHHA MOZOGHDIX H/IEHOR
B BLIpAXKEHHH: _ '

(((x—22 =22 — ., — 2P
kmg

2. Noxasats, yto n3 16 nocieoBaTe/bHLIX 9HCEA BCETAa
" MOXHO BMOPATH OJHO UYHCJO, B3AHMHO IPOCTOE € OCTANBHLIMH.

3. CKOABKO Pa3/HURBIX [0 BEJHYHHE HJH 1O TIOJIOXKEHUID
Ksap,pama COCTOSIIOHX H3 I&JIOr0 YHCMRa KJETOK, MOXHO Ha-
YEPTHTb HA IAXMATHOR Zocke B 64 KJerku?

4. B xakoM H3 BHpameHHil

(1 + 23 — %9100 ypr (1 . x2 4 x8)1000 .

6yneT CTOATE TMOCKE PACKDHTHA CKOOOK H npusejeHus mofol-
HEIX 9/IeHOB GONBbMIMA Koa(pHuMeHT mpr x%0P

- 2+t Typ.
VII—VIII kaaccw

- 1. Hegoropue u3 20 MeTannuuecKux KyOHKOB, ONHHAKOBHX
‘O pa3sMepaM H BHeLIHeMY B#Jy, aMIOMHHHEBHE, OCTa/ILHHE —
mopanessie (Gonee Takesaoie). Kax npm nomomu He Gonee -
geM 11 p3pemmBannf HAa yauwreypuX Becax fes IHpL ONPEReNIUTh
gHea0 JopaneBmx KyGukos? ([Ipemmojnaraercst, 9To Bee Ky-
OHKH MOryT GHITb AJIOMHHHEBBIMH, HO JIOpaJ/IeBHIMH OHH BCe
OHTh HE MOI'YT.)

2. Cronpko uudp wuMmeer wHC0 2100

3. Ha nnockocTH ZaHB NATH TOYEK, M3 KOTODHIX HHKAKHe -
TPH HE JieXaT Ha ofHo# npamoit. Jlokasats, yTo M3 9THX TOYeK
MOXKHO BHIGDATHL UETHpe, ABNAIONMECH BEPIINHAMH BHIYKJIOTO
YeTHPEX yroJAbHUKA.

4. Iokasarth, ur¢ HHKAKOA BLINYKJEH 13-yrOJbHEK HENb34
paspesaTh Ha napaLenorpaMmu.

5. M3 gmcen 1, 2,. -,200 eubpano 101 sueno. Hokasats,
q910 cped Bmﬁpannux qHcen Hafigercd napa TaKBX, YTO O4HO
H3 HHX JeSHTCA Ha Zpyroe.

.

[X—X knacom

1. n NpOBOAOUELIX TPEYrOALHHKOB PACHOJNIOREHH B MPO-
CTP2HCTBE TAK, 4TO KaXAke JBa H3 HAX HMEIOT obiyio Bep-
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WHMHY H B KaXKAofl BepImiHe CXONHTCA OZHO-H TO 3Ke 4HCNO R
TpeyroabnukoB. Hafity Bce sHaueHus n W &, OPH KOTOPHX
TAKOE PAacloOJIOKEHHE BO3MOKHO.

2. B uHCAOBOM . TPEYroJibHHKE

G

111
12321
1367631
Kaxjioe YdCi0 PABHO CYMME GHCEJ, PACTIOIOXEHHKX B Ipefb-
Iylleil CTPOKe Hal, STHM UHCJIOM H HAJ €ro COceAsIMH CnpaBa
@ caepa (ecay He Bce TaKHe YHCJA NPHCYTCTBYIOT, TO OHH
CYHTAIOTCH PAaBHBHIMU HYJHO).

Jlokasatb, 9T0 B Kawjo#l CTPOKE, HAUHHAA C TpeTbed,
HaiileTcsl YeTHoe WHCJIO.

3. Baytpu xsappata A,A4,A.A, pacno.noxcen BRIYKAELH
YeTHIPEXYTOMbHHK A A4, A, g nHyTpn KOTOpOro B3fTa TOYKa
A,. Hoxasare, 4to ecan K3 DeBATH TodeK A, A,, ..., A, A,
HHKAKHEe TPH He JIeXAaT Ha ofHoH npaMoii, To M3 HHX MOXKHO
BHIGpATh NATH TOYEK; JIEKAIHX B BEPIIHHAX BHNYKJ/OTO NATH-
YrOJbHHKA. _

4, M3 uwncen 1,2,...,200 Buifpamu ORHO 49HC/O, MEHpIee
16, u eme 99 aucen. Hokasats, yTo cpefd BLIGpaHHEIX yHCEN
uafiiyTesl ABa TAKHX, 9TO OJHO H3 HHX JEJNHTCI HAa ApYroe.

9. [lokasars, 4T0 ecAH YeThIpe TPaLH TeTpasipa pabHo-
BEJIPIKH, TO OHH paBHE Mexnay coboii.

, XI oanxnuada (1948 200)
' 1-ii Typ
VII—VIII] kaacces

- 1. Cymma o6paTHBIX BEAHYHH TPeX LEHIX NOJOXKHTEILHBIX
uucest paeHa 1. Kaxosnl 5TH uncaa? Ha#lth Bee pemenus.
2. Ha#iTu Bce BO3MOXHBIE PAacnojIORKEHHA YETHPEX TOoweK
Ha TJIOCKOCTH, [PH KOTOPHIX NONADHLIE PACCTOAHHA MEXAY
STHMHM TOYKaMH TIPUHHMAIOT TOMBKO JBa SHAYEHHA: a4 H .

a .
l'lpn KaKHX 3SHa4e€HHAX OTHOUICHHA ) TAKHE pacnoJOXCHHA

BO3MOMHEIP
3. Ha nnockocTn nposeneno n npaMux Jurnf. Jlokasar,
uTO QOJIACTH, HA KOTOpHIC 3TH NMpAMHE Pa3sbHBAIOT NIOCKOCTb,
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MOXHO TaK 3aKPacHTh JBYMA KPacKaMH (kawgas ofinacts
3aKpauliBaeTc TOJbKO OAHOH ‘KPAacKOH), UTO HHKAaKHe JBe ]
cocenune obaacty (1. e. o6nacTH, conpaxaca:om.ueca mo oTpea-.
Ky npsaMoif) He OYAYT 3aKpaieHnl ORHOH H TOH e KpacKoi.

IX—X xaaccn

. on__9 22"——1_4
1. Ecau uyucno =~ — uenoe, TO H UHC/IO S
uweqnoe, [loxasarh.

2, Hoxasarh Ges nomoum 'rad.nuu, uTo

logzr: + log,,'n: >2

3. Jansl ase TpeyroawHule mupamuxs ABCD u A’BCD
¢ ofiumM ocHosannem BCD, mpuyem Touka A’ JeMHT BHYTPH
nupamuam  ABCD. [loka-
3aTh, YTO CYMMa IJIOCKHX
YLJIOB  NpH. Bepuuue A’
nupamugsl A’BCD  Gonblie
CYMMB ILIOCKHX YIJIOB TNpH
BepuiiHe A nHpaMHALI
ABCD.
4. lasel OKPYXHOCTb M
Touka A BHe ee. M3 sroit
TOUKH MBI COBEpILIEM TYThb
_ IO HeKOTOpOH 3aMKHYTOH
JIOMAHOH, cocToAel 3 ot-
pe3KoB MpAMBIX, KacaTelb-
HBIX K OKPYMKHOCTH, H 3a-
KaHuHBaeM NyTh B Touke A
(puc. 1). Yvactkdu nyTH, no
Puc. 1. KOTOpBIM MBI HpUGAHKAaeMCs
, K LEHTPY OKPYXHOCTH, Oe-
PEM CO 3HAKOM «ILIIOC?, OCTANbHBIE YUACTKH CO 3HAKOM ¢<MHHYC» —
MO HHM MBI yganaeMcs oT uedtpa. lloxasats, uto anrefpauye-
CKas CYMMa X/JHH YYacTKOB NYTH € YK23aHHHIMM SHAKaMH
paBeEa HYJIK.

é-ﬁ‘ TYP
VII—VIH xaacen

I. Pemate B HATYypadbHEIX UYHCI2X YPABHEHHE XV = y¥
(x =+ y). Hafi™i Bce pemeHHs.
2. Hokasarb, 4TO B Jio00M TpeYro/bHHKE HMEeeT MeCTo
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HepaBeHCTBO: R - 2r (R M r — pagyycsl ONHCAHHOTO H BITH-
CaHHOr'C KpYroB coorae'rcmeuuo) HpHYeM paBeHcTBO R = 2r
HMEET MECTO TOJILKO NJIA NPaBHJALHOTG TPEYroAbHHKa,

3. Moxer au durypa umers Gonee ofHOrO, HO KOHEUHOE
YHCAO ULEHTPOR CHMMETPHH?

IX—X xaacce

‘1. HafiTh Bce palHoHa/ bHEE [ONOKHTENbHHE PelleRHA
ypaBHeHHA ‘

W=yt k#EY)

2. TlomecTHTe B KY0 OKPYKHOCTH HAHGOJBINErO BO3MOXK-
HOTO paaxyca.

3. CKONLKO pPAasAHYHLIX LEJICYHCICHHBIX pemennn umeer
HepaBeHcTBO |Xx| 4+ || << 100?

4. Kakoso nauboablliee BOIMONHOS 9HCIO Jyuefl 'B npo-
CTPaHCTBE, BHXOASLIHX K3 OAHON TOYRH M oﬁpaaylom.ﬂx no-
NapHO TYNHE YTJIRI?

XI! osumnuaada (1949 z00)

1-i1 Typ
VII—VIH kaacco

-

1. [lokasare, uro
27 195% — 10 887% - 10 1528

meanrca Ha 20 460 Ges ocratka. -
2. JlokasaTh, 4TO ecJH ILJOCKHR MHOTOYTOJLHHK HMEer
HECKOJIbKO OCEfl CHMMETDHH, TO BCE OHH Iepecekalorcd B OI.[HOH ,

TOUKE.
3. HlokasaTh, 4TO paBeHCTBO x® + y® + 22 = 2xyz 418
HENHX YHCEeNA X, Y, 2 BOZMOXKHO TOJNBKO TPH X = y = 2 == 0.
4, Nana njockan samxnyTaa JjomaHas nepumerpa 1. Ho-
Ka3aTh, 4TO MOXHO HaYepTHTh Xpyr pajumyca l/4, noxpuisaio-
HHH BCIO JIOMAHYIO. '
5. Jokasate, u4ro Aad mMoboro TPEYroJBbHHKA 01peaox,
COBAMHSIOWHA IeHTPH BNKCAHHOR M BHEBMHCAHNON OKPYXKHO-
cTefl, AeNHTCA OMHCAHHON OKDYKHOCTLIO NOMNOAAM . :
139
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IX~~X xraccs

1. Haiiti Tagne nenwle yucha x, y, 2, &, 410

x4 A 4224w = 2xy2u.

2. Kax 'pacriofioKeHH IVIOCKOCTH CHMMeTPHH OrpAHHYEH-
HOT'O T€/d, €CJAH OHO MMEET JBe PAasjHYHbE OCH BpAILEHHA?
(Ocbio BpallleHHs TeNa Ha3hiBAeTCH NpAMAf, HOCHE MNOBOPOTA
BOKPYT KoTopoll ua ool yrofi Teno COBMEWaeTcs ¢aMmo ¢

coloi.)
3. Hailtn peficTBHTeNBHBIE KOPHE ypaBHEHHS:

X3 4 2ax+ﬁ=-—a'+ Va”+x--—116— (O<a<%).

4, Hwmeerca naGop H3 4n noOACKATENbHEIX dHces. M3 Jio-
OBIX ueTHIpPEX MONAPHO PAsIHYHLIX YHCEJ 3Toro Halopa MOKHO
COCTABHTL FEOMETPHYECKYIO IIPOTPECCHIO. ﬂOKaBaTb Y10 B
TAKOM Cay4Yae B Habope HMEIOTCS N0 KpafiHed Mepe n Oj(HHAKO-
BHIX UMCENL

5. JlokasaTh, 4TO €C/H Y WIECTHYNOMBHHKA MPOTHBOMO-
JIOKHLIE CTOPOHB NApajfeNbHBl H AHArOHaMNH, COERUHAIOMHE
NPOTHBOTIONIOKHELE BEPIIWHH, PABHH, TO BOKPYF HEI0 MOMKEO
ONKCATh OKPYXKHOCTb. '

2k Typ
VH~VIII kaaccor

1. Jrenannath nojeit pacnonoxenH no Kpyry. Ha netupex
COCEZIHUX MOJAAX CTOAT YeTHPE pasHONBETHHIE QHITKH: KPacHas,
xearas, seieHas H cHHAd. OfHWM XOJOM MOKHO NEPEefBHHYTh |
Mmobyio GHINKY ¢ HOJIS, HA KOTOPOM OHA CTOHT, 4epes geTuHpe
noJisi Ra NAToe, €C/IH OHO CBOGOAHO, B /OGOM H3 ABYX BO3MOXK-
HHIX HanpasneHMi. l'Ioc.ne HECKONBLKHX X0ZoB HIIKH CTanH
ONATH HA T€ XK€ YeTnpe noJis. Kak OHH MOTYT IIPH 3TOM nepe-
‘CTABHTBCH?

2. Jlanp 2 Tpeyronbnuxa ABC v DEF n Touka Q. Bepetes
Jio6as Touka X B TpeyroabHuke ABC u mofasa Touka Y B
Tpeyronshuke DEF, mocae uero Tpeyro.anHKOXY JOCTpagn-~
paerca jpo napamnenorpamma OXYZ.

a) JoxasaTh, YTO BCE NOJYYEHHHE TaKHM oﬁpasou 04~
K Z o6pasyloT MHOTOYTOMbHHK.

6) CKOJIBXO CTOPOH OH MOMKET HMETH?
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p) HokasaTb, uTO €ro nepHMerp PaBeH CyMMe [IepHMETPOB
HCXOAHLIX TpPEeyro/ILHHKOB, '

J.:HiMeerca TPHHAAWATE THPb, KaXKAQs H3 KOTOPHIX BECHT
ueaoe yHcsao rrpammoB. amectHo, 910 mwolpe HBeHaANATH
H3 HHX 'MOXKEO TaK PA3NOXKHTL Ha [iBe YAUIKY BECOB, [0 LIECTb
HA KaXAYI0, 4TO HACTYHNHT paBsHoBecHe. [[OKa3aTh, YTO Bee
THPH HMMEIOT OJHH H TOT JKe BEC.

4, B TnpOH3BONLHOM IIECTHYTONLHHKE CEPEJHHH CTOPOH
coefMHeHH! uepes onuy.. lloxasath, 9T0 TOYKM nepeceyenus
MEIHZH J[BYX OOGpA30BABIIHXCA TPEYFONLHHKOB COBRAAAIOT,

5. Ecnu HMeerca cTo JIOGHIX 11e/THIX THCEJ, TO CPEIH HHX BCer-
Ja MOYKHO B3ATH HECKOJILKO (H/H MOXKeT OHTh OIHO), TaK, 4TO
B CYMME OHH JajyT uHcno, fensiuieecss Ha 100. Hokasars.

IX—X xaocon

1. Cm. sagagy Ne 1 gas VII—VIII knaccon:

2, Cm. sagauy Ne 3 ans VII—VIII knaaccos.

3. B ZRauHbifi TPEYIOJLHHK BIHCATh HEHTPANBHO-CHMME-.
TPHYHAR MHOIOYrOJBHHK. MmHOroyroapHmk cuuraercs Bnu-
CAHHEIM B TPEYFOJNBLHHK, €CJIH BCe ero BEPIUMHH JiekaT Ha CTo-
POHAX STOrO TPEYroJIsHHKa., ‘

4, Jloxasath, 4T0 yucna BHAA 27 NpH pPAsJHYHEIX HATY-
pajbHBEX 7 MOTYT HAaUWHATECA Ha MOyl 3apaHee 3ajaHHYIO
KoMOHHanmo nubp. .

5. HokasaTth, UTO K KBaJPaTy HeNb3s MPHJOKHATH Gosee
BOCHMH HE H@JIeralOLMX APYr Ha Apyra KBAPaTOB TAKOTO iKe
pasmepa.

-

Xir o.'mu.nnuaaa (1950 200)
'. 1-f 1yp '
VII—VIII] xaacce

1. Umeercss maxmarsas Jocka ¢  OGLITHOA packpackoii
(TpamMIEl KBAAPATOB CYHTAIOTCA OKPAUIEHHEIMH B UepHHI
uset). HauepTuTe Ha Hell OKPYKHOCTL HaMGOJBLIEro paguyca,
[EIMKOM JEXKAMYI0 HA UepHHX NOJAX, H A0Ka2ate, 4to Gonb-
el OKpYKHOCTH TOFO e pofda HAYePTHTL HeAb3d.,

2. Umeercst 555 rups pecom 1 2, 2 2, 3 ¢, 4 2, ..., D55 e
PasnomMTL X HA TPH paBHEE 1O Becy KYUH.

3. Ianu 1pu okpyxksoctd O,, Oy, Oy, npoxo:mume uepes
oauy touky O, Bropee touku nepecedenus O, ¢ O, Oy ¢ O,
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O, ¢ 0, o6o3naunM cooTBeTcTBenHo uepes A,, A,, A,. Ha 0,
Gepem npoH3soabHylo Touky B,. Ecan B, He cosnaxaer.
c A,, To npoBoAHM uepe3 TOYKH B, ¥ A, npAMYyI0 A0 BTOpPOrO
nepeceuernss ¢ O, B Touke B, Ecan B, ne coBmagaer ¢ A,
TO TNPOBOJAUM uepe3 TOYKH B, H A, npaMymo 1o BTOpOro mnepe-
ceuenus ¢ O, B Touke B, Ecan B, ne cosnanaer ¢ A,, 10 npo-
BOJKM Yepe3s TOUKK B, H Ay npaMylo A0 BTOPOro nepeceyeHHs
¢ 0, B Touke B, [okasate, 4TO0 Touka B, cosnajaer c B,.

4 Ilyers @, b H ¢ — MJHHH CTOPOH TPEYTOJLHHKA,
A, B, C — BeJIHYHHH MPOTHBONOJOXHHX yraoB. JlokasaTe,
470

A+ Bb + Ce > - (Ab + Ac + Ba + Be + Ca + Cb.

5. Y3 nysxra A B gpyrie MOXHO fonacTb ABYMS CMOCO-
Gamu:

1) BulfiTH cpasy # HATH MeLIKOM.

2) BuisBate MallAHY K, NOAOKIAB €@ ONpEejEJeHHCEe ADe-
MfA, exaTb Ha Heil. i

B kaxkacM ciaydae HCROJL3yeTes <Nocol nepelBuKeHHS,
TpeSylounii meHbiero BpemeHd. [IpH 3TOM oKastiBaercs, - HTa

€CTH KOHeWHWH DyHKT |
OTCTOHT H3 TO MOHaZOOHTCH Ha ROpOrY
1 ku 10 mun
2 ku 15 sun
3 km 1
P 17’§ MUK

CxopocTH newrexoja ¥ MalHHEL, & TaKKe BpeMs OXHIAHHS
MaHHbL NPHHXMAKOTCA HeH3MEHHBIMH.

CKOJILKO BpeMeHH NoHAJOCHTCA Ajs NOCTHXKEHHA NYHKTa,
oTeroswero ot A Ha 6 am?

IX—X kaacces

I. Ilycte A — npoussoavnsi yroa, 8 u C — octpue
yrau. Beerza am cymectsyer Tako#l yroda x, uto :

sin8.sinC »
l—cosBeosCcos A .
{13 «BooGpaxaemoii reomerpur» H. H. Jlo6ayerckoro.)

Sinx =
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2. U3 nByx Tpeyro/sbHEIX OHpaMHI C OSIIHM OCHOBaHHEM
OfiHa JIEKHT BHYTPH Apyrofl. Moxer /in cymma peGep BHYTpEH-
Helt NHPaMHIB ObTh Gojiblre CyMMHl peep BHeIHed?

3. Hwmeerca 81 rupa Becom 1* 2, 22 2, 3% ¢, ..., 812 2. Pas-
JIOHTb HX HA TPH DABHBHIE IO BeCy KyqH.

4. PewuTs ypaBueHHe

Vx+3—41/x—1+l/x+8—6;/x-1=

‘5. Ianwt n okpy®Rocreit: 0y, 0,, Oy, ..., 0,. npoxoadamux ye-
pes onty Touky O. Bropuie Toukk nepeceyerus 0, ¢ Oy, Oyc Oy,
, 0, ¢ O, o6o3HaunM cooTBeTcTBeHHO Yepes A,, A,, ..., A,
Ha 0 6epem npoussosbHYI0 Touky B,. Ecan B, He cos-
nagaer ¢ A,, 10 npoBogum yepes A; u B1 IPMYIC 10 BTOpOTO
nepeceverns ¢ 0, 8 Touke B, Ecan B, He coBnagaer ¢ 4,, To
" npoBojuM uepes A, u B, npaMylo Ao mepeceueHus ¢ Oy B TOyke
“ By, M Tak janee, NOKa He NOJYYHM TOuky B, Ha OKPYKHOCTH
0,. Ecaun npu stom B, ne coBnagaer ¢ A,, To IpoBeeM uepes
3TH TOYKH MPSMYIO 10 BToporo nepeceyenus ¢ 0, B Touke B 4.
Hoxasate, yto B,., conanaer ¢ B,.
' 3JaMeuaH¥We BcCJAyYae COBNAJEHHA KAKHX-JHGO TOUEK
B, u A, HYXHO uepe3 TOYKy A, NPOBOAHTE KacaTeibHYIO
K OKDYXKHOCTH 0, 1o nepecevenns ¢ Oy, B Touke B, (Cp. ¢
sagaueil Ne 3 ana VII--VIII kaaccon.)

2-i 1yp
VII=VII] xaacom

1. B BuinykaoM 13-yronbHHKe mpoBefeHH BCE JHATOHANH.
OHu pa3fuUBalOT €ro Ha MHOTOYTOJbHHKH. Bo3bMeM cpegn HHX
MHOTOYTOJIbHHK ¢ Hau6o/buiHM gHcaoM cTopod. Kakoe camoe
6ONBIOE YHC/IO CTOPOH MOWKET OH HMETh?

2. Ioxasats, 41O

1 3 5 7 99

2 S - S 1 R T
3. B TpeyroJbHHK BITHCaHa OKPYXHOCTb, OKOJIO KOTOPOfi
OmMUCAH KBaRpaT, TdK YTO HHKakKada CTOpOHa KBajpaTta He na-
paanesbna HHKaKOH cTopone Tpeyrosbiuka. [okasath, uTo
BHE TPEYTrOJBHHKA JEKHT MEHbille TNOJOBHHH INePHMETpA
KBaJpaTta.
4. Ha oxpyxnoctu pacnonoxens 20 ToueK. ITH TOUKH
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COEIMRMOTCA. JASCATHIO XOPHAMH, He HMEIOMHEMH OO6MHX KOH-
OOR B He NEpeceKkaloniuMucd Mexjy coGoll. CKONBKHME Cno-
co6aMH 3TO MOXHO CAENaTh? .

IX—X rkaaccn -

1. B sumyxkaom 1950-yrossuke npoBeleHbl Bee JAHAro-
Hasmy., O pasGHBalOT e€ro Ha MHOTOYTOJbHHEH. Bosbmem
Cpefil HUX MHOTOYFOJIbHHK € CaMbiM GOJLIIMM UHCJOM CTOPOH.
Kakoe Han6osbiuee YHC/IO CTOPOH MoXeT oH mmets? (Cp. c sa-
Raused No 1 gngt VII—VIIF xnaccos.)

2, YUnena 1, 2, 3, ..., 101 pummcaHsl B pAX B KaKOM-TO
nopaaxe. JIoKasaTh, 9TO M3 3TOTO Psfa BCErZla MOMKHO BEMEPK-
HyTts 90 uncen Tak, uro ocrasmuecs 11 Gyayr pacnoaomeHns
B NOpsA/iKe BO3PACTAHHS HJH YOBIBAHHS. _

3. Oxoso cdephl  OMHCAH [POCTPAHCTREHHLI HeTHIpex-
YIONBHHK. [0K43aTh, UTO TOYKH KacaHHs JexAaT B OIHOR nJo-
.CKOCTH. .

4, Momuo jnu npoeectu B ropoge 10 asroGycmuix Mapm—
PYTOB H YCTAaHOBHTL HA HHX OCTAHOBKH TaK, 4TO Aas JIOObIX
8 MapuipyToB uafiiercs OCTAHOBKA, HE JIEKAIAs HH HA OFHOM
M3 HHX, a.Jo0bic 9 MapUIpYTOB NpPOXOAAT qepes BCe 0CTa-
HOBKM?

XIV oaunxnuada (1951 z00)
2-# Typ
VII—VIII kaaccot

1. ITyers ABCD w A’B’C’'D’ — Ba BHIOYKJHX YeThHpex-
YTONBHAKA C COOTBETCTBEHHO PaBHLIMH cTOpoHamH (AB = A’B’,
BC =B'C' v 1. a.). Hoxkasats, uto ecan 2 A >£A’ TO
LB< LB, £C> L0, LD LD

2. Ha muockocTd paauel paBHoGounas Tpanenua ABCD
H touka P. Jlokasate, uTa ®3 orpesxkos PA, PB, PC, PD

MOKHO TOCTPOHTh HYeTHPEeXYroJLHHK,
- 3. Hokasaty, uro cymma 132 4+ 23 4 ... -+ n® mpu Beex n
€CTh noJiaeH KBajpar.

4, Kaxumu durypaMn MoxeT OBTh LEETpaNbHAR npoemma
TpeyToJALHHKA (lJ.EHTp npoemmu HE JIEXHT B IJIOCKOCTH Tpe-
YroJILHHEKA)?
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IX—X Kraccet

1. B n-yromemyio mnupamuny sBnucapa cbhepa. Joxa-
3aTb, 49TO €CNH COBMECTATH - BCe OOKOBHE IpaHu DUPAMHAH
C NAOCKOCTHIO OCHOBAHHS (MOBEPHYB HX BOKPYF COOTBETCT-
BYIOLIKX pefep OCHOBaHMSA), TO BCE TOUKM KACAHHA ITHX rpa-
Heit co cepoil conbloTcs B OAHY TOUKY H, a BepIHHE rpasei
PacmoNIOKATCH HA OKPYXKHOCTH C HeHTpoM H.

2. M3 Bcex BRITYKJIBIX MHOTOYTOJILHHKOB, ¥ KOTOPHIX OIHA
CTOPOHZ PAaBHZ G H\CYMMa BHEIIHHX YIVIOB IIPH BEPMIHHAX,
He NPHJeralouEX K sToH cropowe, paBHa 120°, nHafiTu MHoro-
YIOJIbHHK HAHOOJRLIEH NJIOMAfZH.

3. U3 Bcex opToroHansHuHX MPOEKUWH NPABHALHOTO TeT-
pa’apa Ha pas3HyYHLIe [VIOCKOCTH HANTH NPOSKIHIO HanGobiIed
IIOLIAKH. _

4, OxpyxuocTs 00a/jaeT TeM cBOAICTBOM, UTO BHYTDH Hee
MOKHO ABHraTh BOHCAHHEIA NPABUJLHHIE TPeyrodrHHK Tak,
uTOORl KAKHAs BepHIZHA TPeYroJbHHKA IBHCAM4ChH IO 5TOH
OKDVKHOCTH H OITMCHIBAJA ee menukoM, Halitu niockyio 3amk-
HYTYIO HECAMONEPECEKAIOILYIOCs KPHBYIO C TeM e CBOACTBOM,
OTJHYHYIO OT Opr}KHOCTH o

XV oanxnuaoa (1952 200)
1-it Typ
Vi1 kaace

1. B tpeyroapunk ABC Bnucana OKpyXKHOCTL, KACAOM[as-
¢q ero cTopor B Toaxax L, M, N. Jloka3are, 4TO TPeyrosbHiK
LMN Bceraa oCTPOYrOJbHEIM.

2. Jlokasate Toxjectso: {(ax + by + c2) + (bx + cy +
+az)® - (cx + ay -+ b2 = (cx + by + a2)? + bx+ay+
4- 2} + (ax + cy + b2)%

3. Ecix sce rparu nmapanfienenuneia — PAaBHHE MEXAY
cofofi mapannenorpaMmel, O OHH SRBJSIOTCH poMOaMH.

© 4. Cu. 3agauy Ne 2 naia VIII knacea; sonpoc: KOraa fjoMxen
BeiiTH H3 N newexoy C, uyto6n A ¥ B npubuan B N ogHospe-
MEHHO? .

VI1II xaoce S :
1. JoxaxnTe, 4TO €CJIH OPTOUSHTP AEAHT BCE BHICOTH Tpe-
YTOJLHEKA B OJHOM H TOM € OTHOMEHHH, TO TPEYFOAbHHK
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paBHocroponsufl. (OpTOLEHTPOM Ha3LIBAaETCA TOUKA nepece-
YEHHS BHICOT.) : _
2. Ila uenoBeka A u B JoMXHH mOmacTs M3 nyHkTa M
B nyHxT VN, pacnonoxendwii B 15 xx or M. INeukoM ona
MOI'YT [EPEABHraThCA €O CKOPOCThIO § wMmfuac. Kpome Toro,
B HX PACNOPIKCHHH HMEETCS BeJIOCHIeX, Ha KOTOPOM MOMCHO
. eX4Th CO CKOpOCTBIO 15 wm/fuac. A v B oTnpaBiasiioTcss B NyTh
OBHOBpEeMeHHO, NpHueM A uAeT neuwkoM, a B eler Ha Belocu-
nege g0 BcTpeud ¢ memexogoM C, upymum w3 N 8 M, Hanwioe
B riepegaer C BeaocHNe] H NPOJOJ#AET NYThL nemkeM, a C
elleT Ha BeJOCHINE[e J¢ BCTpeunr ¢ A, nepefaer eMy BeJIOCHTIEH,
Ha KOTOpOM TOT H mpHe3axaetr B V. C Hjer meurkoM ¢ ToH xe
cxopocThio, ¥T0 A u B. Bpems, 3atpauendoe A u B Ha jopory,
CUMTAeTCA OT MOMEHTA MX oTnpasjeHua 3 M 1o moMeHTa
npuipiTHA nocnennero H3 Hux B N. Korjga jonxen BulTH
3 N nemexoa €, yro6b 3TO BpeMs OBLTO HAUMEHBIIMM?

X gaacc

1. JIana reoMeTpuueckasl nporpeccHsi, 3HaMeHaTelb KO-
Topoit — ueqoe uucno (He papHoe 0 u —I1). [dokasaTs, uTO
CyMMa ABYX MJH GOJBIIErO MHC/JA NPOM3BOJLHO BHIGPAHHEIX
ee YJICHOB He MOXKeT PAaBHATLCH HHKAKOMY YJeHy 3Tofi npo-
TPECCHH. )

xX—y

2. Hokasats, uto ecan x| << 1, |yl <1, To ’l—xy <1

3. Tpeyronenik ABC pas6ur npsmoit BD wna pgsa Tpe-
yronbHHKa. [I0Ka3aTh, YTO CyMMa pajHycOB OKpymHocreil,
BrucadEbX B AABD 1 ADBC, Goavlle paguyca OKpPYsKHOCTH,
Bnucannoil 8 AABC.

4. JlaHa nocaeRoBATeLHOCTD LENBIX WHCeN!, MOCTPOeHHas
cJAeIYIOIEM 06Pa30oM: ¢, — MPOH3BOJMILHOE TPEX3HAYHOE YHCIO;
@, — CYMM4 KBZIDaTOB €ro uMpp; a; — cyMMa KBaApaTom
uMgpp yHeaa g, B T. 1.

JoxaszaTe, 4TO B NOCNEROBATENBHOCTH &y, 3, &3, ... 00A-
‘3aTeNbHO BCTperHTcs Jubo 1, nubo 4.

X kaace

1. HafitH cooTHowEHHE Mexay arcsin €os aresin x o
arceos sin arccos x. )

2. JfoxasaTb, .Uto npH ueaoM A > 2 H |x|<1 copasex-
JAuBo HepaBeHcTBO 27 > (1L — x)” + (1 + x)~
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. B Tpexrpasupliii yron ¢ BepmuHol S BnHcaHa cdepa
e ueﬁTpOM B Toyke 0. JlokasaTh, 4T0 NJAOCKOCTE, NPOXOAAULANA
. gepe3 TpH TO4YKH KacauHsd, MNEPNeHAHKYynspHa npamofi OS.
"4, Ecru npy JofoM TONOMHTENBHOM p o003 KOpHA ypas-
"geHuda ax? + bx 4+ ¢ + p = 0 AefCTBHTENBHE U NONOKKTE/ b
Hul, To Kosbduuuent d pasen uymo. Jokasars.

2-i Typ
Vil kaacc

1. PemmnTh cHCTEMY NATHAAUATH ypasHeHH® ¢ nNATHA-

AUATHK) HEH3BECTHEIMH:
! —xx, =0,
l —xx, =0,
- * . L] L .
l — x14 x15'=—_ O.
V— 2, = 0.

(Cp. sagauy Ne 1 nns [X xkaacca.)

2. B BHIYKIOM 4YeTHPEeXYyroJibHHKE ABCD BHITIOJTHEHO
cooTHoweHke: AB + CD = BC -+ AD. [Toka3aTh, 4To OKPYK-
HOCTb, BOHCaHHaA B AABC, kacaercs OKpPYKHOCTH, BIHCaH-
Hoit B AACD.

3. JlokazaTh, 4TO CCJAM KB3JpaT YHC/A HAYHHAETCH oC
0,9 ... 99 (100 geraTox), To H camo yHcs0 HaynHaeTcA ¢ 0,9 ... 9
(e menee, wem 100 geBsTOK).

4. lan orpesok AB. Hafttu wmuoxectso BepmuH C
OCTPOYTO/ibHBIX TpeyronnHukos ABC.

Vil gaace

1. BHUHCAHTE C IDECTLIOAECATBIO JECATHUMEIMH 3HZKaMH
1/ 0,99...9.

60 zeBATOK
. {Cp. sapauy Ne 3 pas VII raacca).

2. s toukn C npoae,ueﬁb] kacarenstsle CA n CB K ok-
pyxnocty 0.

M3 npousBoibHOA ToukH N OKpYMEOCTH ONYIIEHH nep-
nenpukyasapu ND, NE, NF (coOTBeTcTBEHHO) HA NpAMue
AB, CA u CB. ﬂ,oxaaa'rb yro ND ech cpeAHEE nponopuao-
HaJbHoe Mexay NE n NF.
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:

3. Hmelotca ceMb xeroHos © nudpamu 1, 2, 3, 4, 5, 6, 7.
JIoKasaTh, YTO HH OJHO CEMH3HAYHO® YHCAO, COCTABJIEHHOE
C NMOMOILEI0 3THX JKETOHOB, He Ne/NHTCA Ha ApYroe.

4. 99 npsaMux pas6uBaloT MNOCKOCTH> Ha n gacred. Hai-
TH BCE BO3MOXKHBIE 3HAYEHHS n, MeHbinde 199,

IX knace

1. PemuTs cHCTEMY ypaBHeHuit
P —xx, =0,

1 —xpx3 =0,
1 —— Ky Xy = 0,
1 —xx =0

H HCCTIe[IORAThL pelleHHe.
2. INomecTuTs B TOMBA Ky6 ¢ peGpoM @ TPH HHJAEHADA

a .
duamerpa 5 H BRICOTHI a Tak, 4yTo6L OHH HE MOIVIK MEHSATh

CBOEro IOJIOKEHMSl BHYTPH KyOa.

3. Cm. sagauy Ne 3 aqs VIII knacca.

4. B paBuoGeiapennoM Tpeyrojbhike ABC yron ABC
paren 20° u BC = AB. Ha cropornax AB u BC B3atu coort-
BeTcTBEHHO TouKH P u @Q, Takue, ato / PAC = 50°, £ QCA =
= 60°. lokaszars, uto yron PQC pasen 30°.

5. 200 yueHWKOB BICTPOSHW mpsAMOyronbHHkoM To 10 ge-
JIOBEK B KAXJAOM TOTEPEYHOM paiy H no 20 uejosek B KAMKAOM
NPORO/BHOM PsAY. B KamuoM mpofo/bHOM PNy BLIOpAH ca-
MbIH BRICOKHH YueHHK (ec/M TaKMX HECKOJBKO, To BhiGHpaercs
MmoGoii), a 3aTeM H3 oToGpanenix 10 wenoBeKk BrIGpaH caMblit
nuskuii:. C ppyrofi CTOPOMH, B KAXKAOM NONEPEYHOM PALY
BLIGpAH CAMBIH HH3KMA Y4E€HMK, @ 3aTeM CPElH OTOGPaHHEIX
20 ueyomex Phi6pan cambifi Bricokuil, Kaxoit u3 atHx ,gByx
OTOOPABHLIX YUEHHKOB OKAXETCH BHILIE?

X Kaaco :

1. JokaszaTs, uTo CymMMa
€08 32x + ag, cos31x + ...} @y cos 2x -4, cos X

NPHHHMAET KaK HOJOXUTENbHLE, TAK H OTPHLATENbHEE 3HA-
ueHuA. (3%echb MHCA @, O3, ..., Oy NPOUSBOMLHBEL, HO (HKCH-
_POBAHH, a4 BEJIHYHHA X MEHseTCi.} _
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2. Cu. sapauy Ne 2 nas IX xaacca,
3. [okasaTh, 9T0 HH APH KaKOM LieJIOM & HH OAHH MHOTO-
© guen BHAAa 3x% + ax® + 2 we jJeaurea Ha MHOrOUJIeH
- 2x%m - ax™ 4 3.
4. Cm. sagauy Ne 4 ana 1X knacca.
5. Cum. 3agagy Ne 5 gna 1X xaacca.

XV7 omumaaaa (1953 zoa) \

ot
VIl wxnace

1. MokasaTe, YyTo B TpANEUHH. CYMMA YIVIOB nmpH GojblieM
OCHOBAHMM MeHBIle, UeM NpPH MEHBUIEM.

2. HafithR HauMeHblIee YHCNMO, 3aNHCHBAEMOS OTHHMH €IH-
HHIaMH, KOTopee jJeauyocs O Ha 33...33 (100 Tpoek).

3. PasaeidTh OTpe30K MOMOJAM € IIOMOEIBIO YIOJBHHKA
(¢ noMombIO YrOALHAKA MOKHEO HPOBOMTL NMpSMbe H BOCCTa-
HABJUBATL MEPIeHAHKYJISAPH, ONYCKaTh NepneHAHKYJSIpH
HENB3A),

4. TIpu MoGOM 1eNOM NONOKUTE/IEHOM 1 CyMma nt + 8n 4
4 15 we gequrcd Ha n 4 4. [loxasathb. .

VIH kaace

1. Tpu CKpYKHOCTH HOMAapHO Kacaworcd Apyr apyra. Ue-
pes TpMm TOUKH K&CaWHA MpPOBOAHM OKpyxHocTb. Jlokasars,
4YTO 3Td OKPYXHOCTE IICDIIEHEMKYJSAPHA Ka}K,IIOI‘:I H3 HCXOAHBIX.
(¥YraoM MexIy ABYMA OKPYMHOCTSMH HA3LIBAeTCH YTOJ MEXIY
KacaTeJbHHMH K HHM B TOUKe nepeceqennﬂ) .

2. Ookasath HepaReHCTRO:

2 Vot Vig .1V 7
2-—V2+V2+ +VE

(B wvMcauTene n pagUKANOB, B SHAMEHATeNe HA OHH Menbme) :
3. Cm. sagauy Ne. 2 mns VI kaacca.
4. Cum. 3agayy Ne 3 zana VII xnacca.

>4
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IX xnrace

1. Halith MHOXECTBO TOYEK, KOOPAHHATH KOTOPHX YXOBJE-
TBOPSIOT COOTHOWeHKIO sin (x + y) = 0.

2. AB u A,B, — aBa ckpepinBalomHxca orpeska, O H
0, — ux cepenunn. [loxasate, uto orpesok OO, Menbue
uo.rlycyMMbI otpesxos AA, u BB,.

3. Hoxasatb, uto MHOI‘O‘]JIEH xm - 4?0 1 Hens3d npen-
CTaBHTb B BHJE HPOHM3BEJEHHSA MHOTOYJIEHOB OT OAHOTO TOJb-
KO X H°OT CJIHOTO TOJLKO y, T. €. B Bujle f(x) - g(y).

4. A - BEPIIHHA NPABHJIBHOTO 3BE3NYATOrO MATHYTOMb-
HAKA, YroJ NPH KOTOPOH MeHbule pasBepHyToro. JloMaxas
AA BB, CC\DD,EE, saBasierca ero BHEUIRHM KOHTYPOM.
anMI:IB AB H DE NPoJo/KeHsl K0 TepecedeHHs B Touke F,
Hoxasars, 410 MHoroyroisRHk ABB,CC,DED, paBHOBEHEK
yeThipexyronbHAky AD EF.

b, Cwm. 3anawy Ne 2 paa VI xnacea.

X &aace

1. Cm, 3ajaay Ne 1 jmusa IX knacea,

2. Ianwl npsiMoil Kpyroeofi Koryc H Togka A. Hafitu mHo-
JKECTBO BEDHIMR KOHYCOB, PABHEIX NAHHOMY, C OCAMH, mapaj-
JIeJLHSIMH OCH A8HHOTO KOHYCA, M COMepXKallyX BHYTpH KaH-
HYK) TOUKY. '

3. Cm. samauy Ne 3 anas 1X kaacca.

4, Cm. 3ajauy Ne 4 ana [X xaacca.

5. Cm. sagauy Ne 5 naa VIIT xnacca

2-f Typ
VI rkaace

1. HokasaTtb, yTo BaHOOJLIIHE OOWMA JAEAHTENb CYMMH
ABYX uMCes Y HX HaHMeHbIero oblIero KpaTHOro paBeH HaH-
GosbineMy OOIIEMY JACNHTENO CAMHX YHCE.

2. OKOJO OKPYHHOCTH OMNHCAH YETLIPEX YTONBHHK. Ero gua-
roHaJH nepeceKawTcs B LenTpe 3Tofl okpyxHocTH. Jlokasarts,
YTO ITOT UCTHPEXYrOJLHHK — poMO.

3. B niockoctd pacnojiomero 11 3yGsarelX KoJec TAKHM
06pa3oM, YTO TMePBOe KOJeCO CHEIACHO CBOHMH 3yOldaMH cO
BTOPHM, BTOpOE ~-C TpeThHM H T. 4. Haxomeu, nocaejuee,
OIMHEHAALATOS, KOJECO CIEeeHo ¢ NepBuM. MoryT JH Bpa-
IATbCA KOJieca Takol CHCTeMu?
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4. 1000 Touek ABASIOTCH BEPIIMHAMH BHITYK/IOrO ThCsUE-
yroJbHHKA, BHYTPH KOToporo pacrnonoxeno eme 500 Touek
TaK, UTO HHKaKHe TpH K3 5THX 1500 Touek He JexaT Ha ofHOH
npsiMod. JlaHHBIH THICAYEYTOJIBHHK DA3pE3aH Ha TPEYrob-
HEKH TAaKHM 006pa3oM, 4To Bce yKaszaHHse 1500 Touex aBasgwTCs
BEPITHHAMH TPEYTOJbHUKOB, W 3TH TPEYrOJLHHKH HE HMEeHT
HMKAKHX JpYrHx BepuiHH. CKOMBKO MNOJYYHTCA TPEYroJibHU-
KOB TpH TaKOM paspe3aHHu? :

5. Peumnte * cucremy:

[ %y 4 2%y - 235 + 2% -} 2, = 1,
| X+ 35, + g+ 4xy 4 4x = 2,
¥+ 3xg + By 4 6x, | 625 = 3,
X+ 3% + 5%y - Txy + 8x; = 4,
X, +3xy + 5x3+ Txy + 9x; = 5.

VI xaace

- 1. a, b ¢ud— RnuHH TOC/EAOBATERHEIX CTOPOH UYeTH-
pexyroibHuka, S — ero miomans. [okasate, u4To

S<—lato @+ d.

2. 1953 uudpnl Buimkcansl mo Kpyry. HMssectHo, uro ecam
UHTATh 3TH UUDPHl [0 T4COBOH CTPE/IKE, HAYHHAA C HEKUTOPOTG
ONpefe/IeHHOr0 MECTa, To noaydeHHoe 1953-3naunoe yucao
neauwress Ha 27. Jlokalath, UTO €CJH HauyaTb Y¥TaTh NO Ua-
COBOH CTpefKe ¢ Jio§oro Apyroro Mecta, To HONYYEHHOE YHC/IO0
Takxke OyRer JienHThed HA 27, ;

3. Ha oxpyxHoctd aanp Todxu A, A,, A, ..., A/, To-
CTPOHM BCE BO3MOXKHDIC BEHIMYKJILIE MHOTOYTOJNbHMKH, BEpPLIHHBE
KOTOpLIX HAxoAaTcA cpeiu Touek A;, A, ..., A, Pazobeem
3TH MHOrOYroJbHHKH ¥a 2 rpymnsl. B mepsyio rpynny Gyayr

. BXOAHTB . Bcé MHOTOYTOJBHHKH, ¥ KOTOphX A, siBngercsa mep-
mAHoil. Bo BTOpyl rpynmy BXOAAT BCE MHOTOYIOJbHHKH,
y KoTophlXx A; BepiiHHoOi He sBAfeTca. B Kakoft rpynue
BonblIe MHOTOYTOJbHAKOR? .

4. B nnockocTH pacnofomeHO n 3yOuaThIX KOJIEC TaKHM
ofipasoM, uTO TNepBOe KOJeCO CUENJACHO CBOMMH 3y0llaME CO
BTOpPHIM, BTOpOe — ¢ TpeTbuM ¥ T. 4. Haxowen, nociepnee
KOJIecG CIEIVICHO ¢ NepBeM. MoryT /M Bpamartecsi xoseca Ta-
Kofi cuctemer? (Cp. 3agauy Ne 3 ana VII xaacca.)
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b. Pemmts cHCTEMY:
x1+2x’+ 2x3+ 2)5‘ + 2x§ + e + gxim - l,

x1+3x3+4x8+ dxg + 4+ oo dHy = 2,
x1+3x2+5x8+ﬁx‘+ 6x5+ aey +6x1w=.‘:.3’

Xy + 3% 4 5xs + Ty + 9% + oo + 1991, = 100.
IX xaace

1. Cu. 3agauy Ne 2 paa VIII xnacca.

2. B miockoctH Ramst AAA;A; u npamas ! Bue ero,
o0pasyiomasa ¢ npofo/IKCeHESIME CTOPOH TpeyrosibHHka A, A,
AyA,, AgA, yraH COOTBETCTBCHHO @y, @y, . LEpE3 TOUKH
A, A, A npoao,umca npsMbie, o6pasyomue ¢ [ COOTBETCT-
peuno yras 2d — a,; 2d — a,, 2d — @, Jokasarts, uro sTH
npsiMple NepecekaloTc B ofuoil Touke. (Bce yram orcunThi-
BawTCs OT npsAMofi [ B OJROM HanpaBJjenHu.)

3. Jauu ypaBHerHS:

axt+-bx+o=0, 3]

—ax? b4 c=0. _ (2)

HoxasaTb, 4TO €CAH X, W X, (COOTBETCTBEHHO) KaKHE-IHGO
Kopun ypasaeruft (1) u (2), To HafigeTcss TAKOH KopeHb X,

y;:»:nauermst-—~-x2 + bx +¢=0, uyro anGo X < X3 < Xy,

a6 X, > X3.> X5

4. Ham JHCT KNeTUATOH ﬁymarﬂ pasmepoM 101 x 200 kne-
vox. HaugHas oT Kaxofi-nAGo yrirosofi KJeTKH HJAeM No Jua-
roHand H Kamapld pas, nAofiag no rpaduub, MeHseM Hanpas-
JieHHe ABHJKEHHA NO NIPABHAY OTpameHHs1 cBera. [lomagem Jn
Mbl KOrja-HRGyAb B Kakylo-1H0o YIJICBYIO KJETKY?P

5. Paspesate Ky6 Ba TpH paBHble [HPaAMHILL

X kracc

-

1. HafAiTe ®opHH ypasuenmus o
l———-i— x(x—-l) ot (— ) x(x-—l)~...-(x-—n-|—1)=0'

nl

2. Cu. 3a;[a'{y N 2 pas IX Kaacea.
n—l + 2
2xn—) *

- I{oxasa'rb, 110 0 < Xy — 1/ 2 <102,
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4, Cwm. sagauy Ne 5 pas IX xnacca.

‘5. Ha. Geckoneunofi maxmarHoft gocke crour ko#s. Hafra
pee KNJeTKR, KyAA OH MOMKET NOTacTb pOBHO 32 21 XOf0B -
(cu. mpumevanne K sagase X XII, I, 8, 5).

AXVII osumnuada (1954 200)
1 TYyp
VII kaace

1. Tlpaeunbueifl 3pe3RuaTH NIECTHYTOALHHK Pa3pesaTs Ha
4 4acTH TaK, 9TO0H H3 HHX MOMHO GBLIO COCTABHTDL BHTYK/HMY
MHOTOYTOJILHHK.
2. Jaum Jpa BHINYKJBIX MHO]"OY[‘OJI!:HHKa A A, ... A,
u B, Bg . B,. UsBecrio, uto A,A, = B,B,, sAa = B,Bs,
s A Ay = 'B 81 H n—3 yrIa oIHOrO MHOrOYIOJBHHKA
paBHBl COOTBETCTBEHHBIM YI/IaM Apyroro. Byayr sim ati MHoro-
' YTOJNILHHKH PABHH?
3. Onpefienuts 9eTHPEX3HAYHOR UHCNO, €CNH Je/IeHHe 3TOr0
WHCTIA §ia OHOSHAYHOE NPOHSBORNTCA 1O Taxofi CxeMe:
RERk ‘ *
* oKk
“FF
E 3

¥
W

a JleneHHe STOTO JKe UHCAA HA APYroe OJHO3RAYHOE MPOH3BO-
IWTCS 10 Takoli Ccxeme:

. A ER | &
Ed 3 5ok

LES
A

4. CymecTByior Jint nesHe gucAa m H 7, YAOBIETBOPIOMIAE
ypaBHenmio m® + 1954 = n?? .

5. Onpegenuts HauGo/ibee 3HAUCHHE OTHOUICEHS TpeX-
SHAYHOTO YHCI2 K CyMMe ero umudp.

VIIl xaace

1. Ms xBagpara pasmepom 3 X 3 BuipesaTs OfRY urypy,
KOTopas mpepcraBAger coboll paspepTEy NOJHOH noaepx&ocm
Kyda Jauua peGpa Kmporo pasHa 1.

\'7.
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2. M3 npouseosntofl Buytpensefi touxu O BHNYKACGTO
M-YroABHHUKA ONYLIEHE! NEpeHIHKY/AAPLl HA CTOPOHBl (Hau
Ha HX npojomkeHHd). Ha kaxjoMm nepneHgukyJaape oT TOYKH
O B HAanpaRAGHHH K COOTBETCTBYIOIIEH CTOPOHE NOCTPOEH
BexTOop, AMHHA KOTOPOrO PABHA MOJIOBHHE JJHREH 3TOfl €TO-
posnsl. OnpelesHTs \CyMMY MOCTPOEHHLIX BEKTOPOB.

3. CM. sapauy Ne 3 pna VII knacca.

4. Halith Bce peiueHMS CHCTEMBl YDaBHEHHH

1
"(“‘—')“( — )+ 2! t— ) =0
rpe n=1, 2, 3
5. Cm. 3agauy Ne 4 qng VII Knacca.

IX kaace

1. Jlokasars, uto ecad xi 4 axd 4 ax? 4+ agx, + a4——
H 4x3 + 3a,.x2 + 2a,x, + a3 = 0, T0 Mroroysed x* -+ ax" +
-+ apx® -+ azx + a, JenHTCA Ha- (x — xp)2.

2, [Jano uucio 123456789101112131415 9899100. Bu-
uepkHyTh 100 mubp TaK, wrolsl octapmeecs YHCAO ObLIO HAH-
GObLIHM. .

3. Hano 100 uucen a,, a, ..., 4y, YROBJCTBOPAIOUIEX
YCJOBH AM

a; —3a, + 2a; 3> 0,

ay—3a,+ 2a,> 0,

agg «---3(11;,0 + 2a1 > 0,
N Gue— 342, + 20, > 0.
Hoxasatb, 4TO BCe 3TH Yucna paBHbl MEXKAY coGORH.
4, Han tpeyroavhuk ABC. Ilyere A,, B,, C, — Toukn
nepecevenyusn npamuix AS, BS, €S coorsercTBenHo co cropo-
HaMy B_C, AC, AB tpeyronuhuxa ABC. oxasars, uTo no

KpaHHEH Mepe B OJHOM H3 HOJAYUYEHHBIX UETBIPEXYTOJBHHKORB -

ABSC,, C,54,8, A,SB,C o6a yraa upu C, u By, nau C, n
A, nm A u B He OCprIe (S — mobas TouKa BHYTPH /_\ABC)
-5, C}’LL(ECTByEOT T B NPOCTPEHCTRE TaKue 4 TOYKH
A.8,C.D, aro

AB=CD =38 cu,

AC =BD =10 ca,

AD = BC = 13 cm?

54



X kaace

1. HafiTh Bce geficTBHTeAbHHIE PELICHHA YpaBHEHHHA
. ' X2 2xsin(xy) +1 = 0.
2. Cm. 3agayy Ne 2 aaa [X xiacca.

- 3. Hawo 100 uucen a;, dy ..., Qg YAOBACTBOPHIOUIHX
YCAOBUAM g _
4&, + 303 = '
—4daz + 3o, > 0,

099 - 4&100 "i"“ 3‘11 .>/ O
\ Qo0 — 42, + 30, 22 0.

Mssectio, 4t0 q, = 1. HaliTh a,, a3, ..., @y, (Cp. 38831y
Ne 3 ana 1X wnacca),

4. CM. 3agauy Ne 4 gas IX Knacca.

5. CM. 3asauy Ne & pas X xnacca.

2- TYyp
VIl kagec

1. Man Jmer kmaeTyatoit GyMmMarH, Kamaeil y3en CeTkKH
Koroporo ofosHaueH HexkoTopoi Oykeo#l. HaBectHo, uTtO
Ha JOOOM OTpe3sKe, COSAMHAIOUIEM JBA Y3714, 0003HAUCHHBIX
o:m'oﬁ 6yxBoﬁ H JeKamux Ha OAHOH JHHHH, Hai'{ILETCH 110
Kpafinei Mepe ofMH y3ea, ofo3HaueHHW Apyrofi GyxBoii.
Kakoe nammenvuee wucno pasiuyHplx Oyke Tpebyercs. aas
sTOrO?

.-2. PemnTb cnc*remy.

10x, 4+ 3%, + 4x; + x4 + %, =0,

Hxg+ 203 + 2x4 + 32, + 2, =0,

16x5 + 4x4 + Bxg + 4% + x, = 0,

26y + Xy —3x3 + 12x, — 3%, -+ x5 4+ 1, =0,

61, ~ Oxy + 3xy— x4 + 175, + x, =0,

3%y + 2xy — 3x5 + 4%, + 2, — 16x, + 2x, = D,

_ dx, — 8%y - %5 -} x4 + 3x 4 19x, == 0.
3. CKOMBKO OCeli CHMMETPHH MOMKET HMETb CeMHYTOMLHHK?
4. Hawouucao N =2.3-5-7-11-13:17-23.29-31
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-

‘(npouspexdHHe npocTHX ymcen). Ilyers 1, 2, 3, 5, ..., N
— BCE €ro Je/HTeNH, BHIOHCAHHEE B NOpAJKE BO3pa-
cranita. Tlog psjoM jeautenedl BunRmeM pfAx 3 1 u —1 mo
cefylomeMy npasHay: mox ! mmuem -1, mox wMcsnoM, pas-
JardarolidMcd Ha 49eTHOe YHCJIO COMHOMKHTeNIeR, nHimem - I,
0% OCTaNbHBIME GHCJAAMH nHueM 1,

Iokasats, 4TO_cyMMa YHCEN HOCTPOGHHOrO paAja pasua
HYJ0.

. VI xaace

1. M3 kneruaroii Gymarn Beipead ksagpar 17 X 17,
B kampoit kneTke KBajipaTa HANHCAHO GAHO W3 uHeen, 1, 2,
3, ..., 70. HoxasaTe, 4TO CYMECTBYIOT YeTHIPE Da3iuUHHE
KJETKH, HeHTpH Xotopux A, B, C, D asasioTes Bepiiunamu
NapaneJorpaMMa B CyMMa YHCeN, CTOAIHX B KJETKaxX ¢ IeH-
Tpamu A 1 C paBHa cyMme WHCes, CTOSIMX B KJETKax C leH-
tpamu B u D (AB || CD).

2. Hanbl UETEIDE NPAMBIX iy, Mg, m3 H 1y, fOepecexan-
muxca B ofnoi Touke 0. Yepes mpoH3BOJBHYIO TOUKY A, nps- -
MO /12, MPOBOAHM NPAMYIO, NAPAJIEJBHYIO M1, B0 NepeceueHHs
¢ npsaMo#t m, B Touke A, Uepes A, npoBopum npsMyio, na-
pannenbRylo m,, 10 TEpeceueHus m3 B Touke Az Uepes A,
TNPOBOLKM TPAMYIO, LaPa/UICABHYI0 M, A0 TEpeceweHus- ¢
npamoii m, & Touke A, Yepes A, npopoxuM npamyio, napa-
JeAbAYIO M A0 NEpPECceueRHs ¢ m, B Todke B.

Hoxasars, .uto 08 < Q‘;—‘ (npAMpie 3amyMepoBRaHH Mo

YacoBROH CTpeJKe OTHOCHTEeJBHO TOUKH O).

3. Cu. 3agauy Ne 2 ana VIl knacca.

4. Cm. sazayy Ne 3 ana VII knacca.

5. Cm. ycaoswe sagaun Ne 4 ang VII kaacca npu N =
=2.3.5.7.11-13.17.19.23.29.31.37.

IX xaace

1. Ha asyx ayuax /, r l,, npoxoaaux uwepes Toury O,
otaoxensl orpeskn OA, u OB, Ha ayue {, u OA, u OB, Ha
Jayue ly; M3BECTHO, 4IO _

0A, , OB,
04, T OB, -

OnpefenuTh MHOMECTBO BCEX TOUEK NepeceyeHnsd HpﬁMHx
AA, n BB, npu Bpawennu .ny'{a Iy Boxpyr ToukH O (ayu
Ay — HEHO,EBH}KQH) )
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2. Cu. yenobre 3agaud Ne 2 gaa VIl xaacea. il,oxasm,

a0 OB <% | ,

. 3. C10 NOJOXKHTENLHBIX YHCEN X1, Xg, ooy Xg00 y.nonnefmo
pAIOT YCJOBHAM:
{ K+ %+ ... + Xioo > 10000,
xl +xs + s + xloo < 300.
IloxasaTe, yTO cpefH HHX HaHAyTca TpH uHCAE, cyMMa

- KoTopelx Gonbie 100.
4, Ecny pasda nocnefoBaTesibHOCTh 15 umcenm: -

Qp, Qg Qg e 5 Qg5 )

TO MOMKHO TMOCTPOHTH HOBYIO NOCJEZOBATE/NLHOCTH YHCEN:
. b],r bﬁ’ ba’ b b.lﬁ’ (2)
e b PaBHO Ko.mqecmy HHCEJT MOCJAENOBATeNLHOCTH - (1),
MEHBIIHX a, i=1, 2, ‘s 15. CymecTByeT JH nocjefoBa-

TeAbHOCTE (1), onn KOTOpOH TOCAE{0BATENLHOCTD (2) BHIARAHT
TaK:

1,0,3,6,9,4,7,2,5,8, 8,5, 10, 13, 13?

~5. U3 mouks A Buxoaut 5 orpeskos: AB,, AB,, AB,,
AB,, AB,. W3 xamaofi Touku B; MOryT BEIXOAMTL eme 5 or-
PE3KOB HJM HH OJHOTO OTpesKa . X., NMpAYeM KOHIH HH-
KaKHX JBYX OTPe3sKOB NOCTPOEHHOH CHCTEMBI HE COBHafaior.
Moxxer -1 yMCNo cBOGOAHLIX KOHIOB MOCTPOSHHBIX OTPE3KOB
papustecst 10017 (Tlon CBOGOAHEIM KOHIOM ME . IOHUMAeM .
. TOYKY, H3 KOTODOH He BHIXOLHT HH OJHOTO OTPE3Ka.)

X raace .

1. Ckonpko naockocted cmmerpnu MOXET HMETh Tpe-
_YTOJAbHAA NHpaMHOA?

2. Cm. yenoBre 3agadyd Ne 2 mos VII! Khacca. JJoxasats,
YTO .

08 <%,

3. Cu. safauy Ne 3 ana IX xaacca.
4. HssectHo, 4T0 MOZY/IH BCEX KOopHe# ypaBHeHnﬁ
. - P Ax + B =0,

¥+ Cx+ D=0,
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MEHbilIe l Jokasate, uTo MOLYAH Kopueﬁ YpaBHEHHA
84D
X+ A+C X+ + =0
TaK:Ke MeHbme 1. _
5. PaccMaTpuBaloTest BCEBOSMOXKHBIE JECHTH3HAUHHE 9HCe
Ja, 3anucelBaeMple npy noMowd uugp 1 1 2. Pasdur ux Ha
JBa KJjlacca Tak, .MTOOH INpH CAOKEHHH JWOBIX IABYX UYHCeJ

OZHOTO Kjlacca TMNoAYHalochk YHCAQ, B HANHCAHHH KOTOPOro
COCPKHUTCA RE MCHEE ABYX TpPOCK. .

XVIiHl oarumnuaoa (1955 200)
- Typ
VI karace

1. Uucna l, 2, ..., 49 pacnonoxeHs! B KBa,ILpaITHOl‘:I TaGaune:

12 345 67
89 10111213 14
43 44 45 46 47 48 49

[MpoHzaBoibHOE 4YHCAO H3 TaGAHUL! BRIMHCHIBAETCA, MOCHe
uero W3 TalGJHLBLI BEIYEPKMBAIOTCA CTPOKAa H croabel, cofep-
wamye 310 gueno. To e caMoe npojenniBaeTCs © ocTaBmefics
Tabnsueit H T. A., Beero 7 pas. Halltk cymmy BLIOMCAHHEIX
yuces {cp. 3agauy Ne | gna IX xnacca).

2. Ilau npamoyronpnuiii Tpeyroavuk ABC. M3 pepinuu
B npamoro yriia nposenena mennana BD. Tlyers K — Touka
KacaHusi CTOPOHEI AD tpeyroavruka ABD ¢ GKpYXHOCTbIO,
BNUCAHROH B 3TOT Tpeyronenuk. Hafith yram AABC, ecau
K neaer AD nononawm.

3. Iau pasHocTopoHHER A ABC. Ha ctoponax AB u
BC p3ntnt Toukd D u E 7ag, uro AE = CD. Halitu MHOXecTBO
TOYeK nepecedeHus otTpeskos AE u CD.

4, CymecTsyer JM TaKoe 0ence n, uto n + n -+ 1 geautcs
ua 19557

5. Haiitn Bce HpHMOYFOJIbHHKH KOTOPEIE MOIKHO Pa3pesarth
Ha 13 paBHLIX KBaJparos, '

Vil krace

l. Jano: 27 = l0a 4+ &. Hokasate, uTo ecan 2 > 3,
To ab penutcs ma 6. 3iece n, a, b — Ueabie NONCKHTENEHE
yncaa, b < 10
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2. Hau wernipexyronbiuk ABCD. Ha cropone AB Basta
touka K, sa ctopoHe BC — Touka L, Ha cropone CD — Touka
M u Ha cropone AD — touka N, tak, uto KB = BL =g,
MD = DN = b, Tlyete KL 4 MN. Haiitu MEOXKecTBO Beex
ToteK nepeceueHHa npaAMbX KL M MN npu usmenenun a
K b

3. Kepagparnaa Ttabuuua u3z 49 k/JeToK 3anofiHeHa yHe-

aamH oT 1 Jio 7 TaK, YTO B KaXKJOM cTosI0Ie H B KaXJ0f cTpoke
- pCTpedaloTcst Bee 9TH gMcna. Ecnu Tabamia cuMMeTpuuHa
OTHOCHTENLHO JHATCHAMH, HAYWEH X3 JeBOTC BepXHEro yraa
B ApaBpiii HHXKHHUA, TO HA ITOR JHATOHAJH BCTpeHaloTCs Bee
st uncna. [lokasarte. (Cp. sazauy Ne | gas X kKaacca.)

4. Kaxie BLITyK/BIe GHIYphl MOLYT COAEPIKATH NPSMY0?

5. Ha oKpyXHocTH jaHbl geThipe TodukH A, B, C, D. Yepea
KAXAYIO Napy COCeIHHX TOoYeK TNpOBeAeHa OKPYKHCOCTh., BTo-
pHie TOUKH IIepecedeHHs COCeJHHX OKPyXHocTeH 0GO3HaYHM
yepes A,, B,, C;, D, (Hexoropuie H3 HHX MOryT COBNJaTh
¢ npexuuMn). Ilokasate, uro ToukH A,, B;, C;, D, jexar Ha
OJHOH OKPYMKHOCTH. - —

IX kaace

1. Uueaa 1, 2, ..., &? pacniosioxkeHH B KBaApaTHOR Tabauue

1, 2, e o K

R+ 1, k+2, ey 2R

(e—1Dk+1, (R—DkMN2, ..., &
[NponsBoJibHOE YHCAO BHIIHCHIBAETCA, TOC/E Uero M3 TabaHOH
BLIUEPKHUBATCA CTPOKE H CTONGEil, COAEpIKALIHE 3TO YHCJIO.
To ke camoe npojenciBaercst ¢ ocraBuiefics Talauuedl W3
(B — 1)® uncen u 1. A k pas. Halityu cyMMy BHIMHCAHHBIX

yHCen.

2, HafiTR MHOMECTBO CepefiHH BCEX OTPE3KOB ¢ KOHLAMH
Ha JIByX DA3JHUYHBIX HENepeceKamomHXCA OKPYKHOCTAX, Je-
HaMX ORHA BHE JPYTOM.

3. HaiiTi Bce ZeMcTBHTeNbHEE peIUEHHS CHCTEMBL:

{ x3 + ya _— 1,
. Pyt=1 ‘
4. p npocTeX uHCeNd @y, 4y, ..., 4, 00pasywT BO3pacraio-

Iy apu(METHUECKYIO TNporpeccHo H a,>> p. [Jokasats,
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9T0 €CJAH p ~— NPOCTOE HHCNO, TO PA3HOCTL (IPOTPECCHH Jie-
JHICH HA p. '

5, Manw AABC w touka D Buyrpu Hero, npudem AC —
—DA > 1 n BC—BD > i. Deperca npoussoibHag Tou-
ka E suytpu orpeska AB. Hokasate, uto EC — ED > 1.

-~

X raacc

1. KpagpaTtHas Tabmuna B #% KJeTOK 3aNOJHEHA YHCJAMH
or 1 Jio A% Tak, uT0 B KAXKJOH CTPOKE H B KDKIAOM CTOJAGIE
BCTpeUAKTCH BCe 3TH uncaa. Eciu 71 HeweTHo w rabauua caM-
MeTpHYHa OTHOCHTENILHO AMAroHamd, uAyilefl H3 JIeBoro Bepx-
Hero yria B npaBulit HHXEMA, TO Ha 5To# JHaroHanu BCTpe-
TATCA Bee 3TH wucaa 1, 2, 3, ..., n. Hokasats.

2. Cm. 3apauy Ne 3 pasn (X xaacca..

3. Cm: samtauy Ne 5 St IX kaacca.

. 4. Han tpexrpanHuiit yront c sepinnHofi O. MoxHO JH
HaliTH Takoe Iockoe ceuene ABC, 4ToOb yraw OAB, OBA,
OCB, OAC, 0CA, OBC 6uan ocTpeiMu?

2-i Typ
VII kaace
1. Pemars B ne.nmx YHCIAX ypaBHeHHe
— 23— 428 = 0.

-2, Tpexunen ax’ -I— bx + ¢ mpr BCex HeABIX X ABAAETCA
TOYHO#H Oqernep'rou crenennio. [okaszath, 4TOo TOrfa @ =
o b s

3, Man AABC. lIeHTpH BHEBNHCaHHHX OKpYxHOCTeH O,
0, n O, coepunenun npameiMa. [okasate, uto AD 0,0s
oc'rpoyro.nbnuﬁ

4. B Typunpe colHpanTcs NpHHATL ydacThe 25 mraxmary-
cTop. Bee OHH MIDAIOT B PasHYIO CHJIY, H IIDH BCTpede Beeria
nobexaaer cagapHefimmit, Kakoe naumeHsiiee WHCJO NapTHit
Tpebyercs, 4YTOOH ONpeNeaHTh ABYX CHJbHEHIIHX HIPOKOB?

5. Paspesarb npsmoyroipHHK Ha 18 npaMoyrosbHEKOB
T4K, 4TOCH HHKAKHE [BA COCEJHHX He O0PAJOBHIBANH IPIMO-
YroJibHHKA, .

VIII xaace ¢

l Tpexuien ax? -+ bx 4+ ¢ npm Bcex NeNpIX X aBasercs
" TOUHEIM KBafpaToM. Jokazatp, yto Torga ax® 4+ bx + ¢ =

= (dx + e)’
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2. IlBe OKPYMXHOCTH KaCalOTCH ApYr ApYyra BHemHHM ofpa-
3oM H TpeThell H3HyTpH. [1poBoAATCA BHEIHAA M BHYTPEHHAA
ofilAe KacaTeNnbHble K IePBHM ABYM OKpykHocTaM. Jokasarts,
910 BHYTPEHHAS KacaTeJbHas AeJHT MOnoJam Iyry, oTceKae-
My10 BHELIHeH KacaTesbHOH Ha TpeThell OKPYKHOCTH.

3. Touka O JNEKAT BHYTPH BRINYKJOIO A-YroNbHHKA
A Ay ... A, # coefuHena oTpeskaMu ¢ ero BepmHHamd. Cropo-
HEl 7-YPONBHHKA HYMEpYIOTCA HHCJAaMH .OT 1 jio n, npuuem
pasHEi€ CTOPOHH HYMEpYIOTCA PasHeIMH uncaamu. To ke camoe
aenaerca ¢ orpeskamu 0A,, O0A,, ..., OA '

a) dafg n =9 nafiT =ymepauuio, npM KoTopodl Cymma
HOMEPOB CTOPOH Aasl Bcex TpeyroabHHkoB A,04,, A,04; ,...
., A0A; opuHarosa.

6) HMoxasars, yto nps n = 10 Takofi HyMepauui ocyuie-
CTBHThL HENbL3d. ' '

4. HepasencTso

Aa(Bb -+ Cc) + Bb(Aa + Cc) + Cc(Aa + Bb) >
>4 (ABc* + BCa® + CAbY)

(rze a >0, >0, ¢>> 0— nanHpie uKCA3) BHIOJAHAETCA
npu scex A >0, B >0, € >0. MoxHO nH M3 OTpe3KoB
a, b, ¢ COCTaBHTL TPEYTONLHUK?
5, Haitte pce TakHe uucna a, uto see yueaa [al, [24l, ...
2

..., [Nal pazauunu Mexay coGoi W Bee ancna [%] [—E-],

* reny [-’}]Takme pasHGHB  MeXAY COGOH.

IX kaace

1. Oan rpeyroaouuk ABC. Ha croponax AB, BC, CA
B3ATH COOTBETCTBERHO TouKH C,, A,, B, TakK, 9T0
AC;, _BA, __ CB _ 1
CB -~ AC T BA m
Ha croporax A,B,, B,C;, C;A, Tpeyronbuuka A B,C, B3ATH
COOTBeTCTBEHHO ToukH C,, A, B, Tak, uro
AICB — B]_Az . C]Bg z__n
. ’ CEBI - Agcl - BZAI * .
Hokasats, uro A,C, || AC, C,B, || CB, ByA, || BA.
2. PacnosioHTh Ha NMPAMOM CHUCTEMY OTPe3KoB AAHHH 1,
He MMeIOIEX OOIMIHX ToYeK M o0 X. KOHIOB TaK, 4TolH JKodas
GeckoneyHas apudmeTHyecKas nporpeccus (¢ moGodi pasHOCTEHIO
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¥ mOCHM HATATLHEIM WICHOM) HMENA OGIYIO TOUKY € HEKOTOphIM |
OTPe3KOM CHCTEMEL

3. HDano ypaBHeHAe

" —axtl— gt . —a, x—a,=0,

riea, >0, a; > 0, ..., a,> 0. [Jokasars, 410 3TO ypasHeHne
HE MOMKET HMETb LBYX [MOJOKHTEIbHBIX KOpHed.

4. Cum. 3amauy Ne 2 ana VI wnacea

5. Ilar, uesoBex HrpawT HECKOJABKO NapTHii B HOMHHO
{(mzoe Ha ABOe) TAK, YT0 KawIHH Hrpaomufl HMeeT Kaxgoro
OJHH pa3 MapTHEPOM H JBa pa3a NpoTUBHmKoM. HafiTH xoMH-
YeCTBO CBHIPPAHHBIX MAapTHH. W Bce ¢nocobul pacnpefencHus
HTPaIUX. :

X raace

1. JokasaTh, Y10, €CJH —";-—Hecoxpa'mmaﬂ palHOHa/IbHAA

apoﬁb ABNAICUIAACA KODHEM MOJAHBOMA
_ fy=0,%"+aq x" 1+ ... +a,
¢ NeapMH KodhpUIHenTaMH, 10 p — Rg €CTb JeNHTeNb YHCIA
f(k) npn moBoM uemtom &

2. Cu. sagauy 2 gaz IX kaacea.

3. Ha nnockoctu P crour npsamoli kpyroeofi gomye. Pa-
AUyC OCHOBaHHA ero pamed r, BuicoTa — f. Ha paccrosupn H
OT INIOCKOCTH ¥ | OT BBICOTH KOHYca HAXOJHTCA HCTOUHEK
csera. Kakywo uacts OKPYKHOCTH pajuyca R, Jexameli B
NJAOCKOCTH P H KOHLEHTPHUYECKOH C OKPYIKHOCTEHIO, .nemameﬁ B
OCHOBAHHH KOHYCA, OCBETHT 9TOT HCTOYHHK?

4. HMmeercs 1955 touek. Kaxoe MaxcHMaAbROE YHCJIO TPOEK
TOUEK MOXHO H3 HHX BHOGpaTh TaK, UTOOH KakKiule ABe TPOHKH
HMeJIH OZHY 00Iyld TOUKY?

Han  tpeyroasuuk A,B,Cy). Ha ero croposax A,B,,
B,G,, CyA, masith cooreercTBenHO ToukH C;, A,, B,. Ha cro-
poHax AIBI, B\C,, C,A; Tpeyro.nbnuxa A,B,C, B3atH c00T-
BETCTBEHHO TOWYKH C,, A,, ., A BooOme, Ha cmpouax A.B,,
B.C, C,A, tpeyrospruka A,B,C, GepyTcd COOTBETCTBEHHO
T04KH Corty Anprs Brer H3BECTHO, 4TO '
ABy _ BG _ Gy = & AB, _ B, — ClAz _ 1
BEC[) G]_An A]_Bo T Bgcl - CQAI gBl - kﬂ .
H Boofine,

"

NpH —eTHOM £,

ApBrty _  BpCuts — CpAnts 1
C.r;-l-]_ An ‘AB‘I'IBII ? npl’l HEYUESTHOM A,

ByrCp
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Jloxasatb, uto TpeyroawHuk ABC, o6pasoBarHHi HpS{MHMH
AA,, BBy, C,C,, comepxurca B Tpeyronske A,B,C, npu

XIX osramnnada (1956 200)

1-it Typ
VII kaaco

1, Hokaxkure, 4TO He CYHIECTBYeT HA NJAOCKOCTH TAKHX
yeteipex Touek A, B, C, D, uto Bce Tpeyromwuuku ABC,
BCD, CDA, DAB — ocTpOyroJibHLIE.

2. Hafity Bce ABy3HAUHBI® THCJA, CYMM2 Lubp KOTOPHIX
R€ MeHseTcs NpH YMHOKEHWH urcaa Ha 2, 3, 4, 5,6, 7, &, 9.

3. Mmeerca samkHyTas camonepecexanmancs JOMaHas.
H3secTHO, yTO OHA mnepecexaeT KaxJoe CBOE -3BEHO pOBHO-
o,tum pas. [okasaTb, YTO 9HCJO 3BEHLEB UETHO.

. HaiiTu Bce uncia, HA KOTOpLIE MOMKeT GI:ITI) COKpATHMA

051: 51+ 6 NpH IeJOM 3HAYEHMH [
Ap g7 P .

5. Kakoe nauMeHbIlee UHCJIO TOUEK MOXKHO BHGpaTe Ha
OKpY:HOCTH, HMeomeRt fauny 1956, Tak, urolm Zasa Kaxzgoil
K3 3THX TOYEK HAILIach POBHO OJHA BLIGPAHHAST TOUKA HA
pacctosiHuH 1 B POBHO OfHA Ha paccrosnun 2 (paccroanus
H3MEPAIOTCS M0 OKPYHHOCTH)?

VIl kaaco

1. Ha croponax AB u CB tpeyroasurka ABC oTkmanu-
BalOTCA paBHele oTpe3sk# AD u CE TnNpOH3BONLHOA [JIHHEL
Halitn MHO:KecTBO cepenuu otpeskoB DE.

2, B jecsrHuHOl SanucH IOJOXHTENLHONO 4HCAA & OT-
6ponleHH Bce JEcATHUHBIE 3HAKM, HAUWHAA C TPETHErO 3HAKA
focste 3anATol (T. e. B3ATO MPROIHMKEHHE YHCJIE @ C HEZOCTAT-
KoM ¢ TounocTRI0 Zo 0,01). llonyuennoe gucio gensics na-q
H 4acTHOE CHOBA OKPYIVfeICsl ¢ HeAOCTaTKOM ¢ Tol e Tou-
HocThio. Kakue ymena npe 9T0M MOTYT NMONYUHThHCA? (YKasaTs
BCe 3HAUCHHA.)

3. Ha oxpyxuocTH AauHE 15 BLfpano # TOYex, Tak 4YTO
Aast KaxJoH HMeercsl poBHO OIHA BHIOpaHHAS TOYKA Ha pac-
croaniii 1 H POBHO Oj(HA Ha paccTOARMM 2 (PAacCTOSHEA H3Me-
psiioTcA MO OKpyKHocTH). [okazaTth, yr0 n Jeaurca Ha 10
(Cp. sagauy Ne 5 gas VII knacca.)
&
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4, l'ljrc-rb a, b, ¢, d, | — neane uncaa. JJoKawkure, 91O
ecau Jipols = b éoxpamma Ha uHCHo K, To ad — b ;e

cl cd+d
JRTCA Ha k.

8. Ha xknerqaroft Gymare HanucaHa raﬁnnua, npuveM B
KaxIof KneTke CTOMT YHCAO, paBHOE CpefHeMY. apudmerH-
4eCKOMY 4YeThipeX YHCEJ, CTOfIIHX B COCEABMX KJeTkax. Ha
TaGaHLL Bbipe3aH KycoK. JlokasaTs, 4TO eC/iH HEKOTOpOe YHCI0
GOJIbIIE BCEX OCTANLHHX HA STOM KYCKe, TO OHO CTOHT ¢ Kpas.

IX kaaco

1. B Bumyk/jaoM yetHpexyroisHHke ABCD B3aT geThipex-
yronpHek KLMN, o6pasopansblii 1EHTPaMH THIKECTH Tpe-
yronearxos ABC, BCD, DBA, CDA. Hokasats, 4T0 npaMEe,
COE/IMHSIONINE CePeNyHBI HPOTHBONOVIOXKHEIX CTOPOH YeThIpex-
yroawuuka ABCD, nepecexaiorcs B TOH Ke TOUKe, 4TO H NpH-
Mble, COeAHHAIHe cepenumﬂ IPOTHEONOJIOKHEX CTOPOH 4e-
Thipexyroaseuka KLMN

2. B necsthusoi 3am{cn TONIOKKTENBHOTO YHCN2 & OT6pPO-
nleHs Bce AECATHYHHIE 3HAKM, HAYMHAA C YETBePTOro 3HaKA
nocJae 3angToi (1. e. B3ATO npuﬁnumeﬂue qHC/A g © HEJOCTaT-
KoM ¢ Tounocteio Jo 0,001). Flosmyuensoe yneno jenurcs Ha a
H YacTHOE CHOBA OKPYIJIAETCsl ¢ HEJOCTATHOM C TOH e Tou-
HOCTEIO. KaxHe yHcaa npr 3TOM MOTYT NOAYUYHTbCA? YKAasaThb
sce apauenud. (Cp. sagaqy Ne 2 qa VIII kaacea.)
© 3. Cm. zagauy Ne 5 gaa VIII xnacca.

4, Hanbl NOMOKHATE/IBHEIE THCA A, Sy, Sy B PACTIONOMKEHHHIH
B npoctpancTee Tpeyrosenuk ABC. CkonbKuMH crocoGaMu
MOXHO BplGpaTh Touky D Tak, urofmt B Terpasipe ABCD
BLICOTE, ONMYMEHHAR K3 BEPUMHH D), Grina paBHa A, a miolna-
au rpanedi ACD u BCD paspanuch COOTBETCTBEHHO S, H Sy
(McenenoBaTh: BCe BO3MOMKHEIE CJydaH.)

5. Cw. sapauy Ne 4 ana VII wnacca.

X Kkaace

1. B TpeyronbHHK BMHCAH KBafpar TaK, 4YTO JBE €ro Bep-
[IHHE J€KAaT HA OCHOBAaHHH, 4 [Be IPYrHE BEPUIHHH — Ha
GOKOBLIX CTOPOHAX TpeyronbHEKa. JI0KasaTs, 910 cTOpOHA
KBazpaTa MeHbIue 2r, Ko Gosbiue r)/ 2 , rae r — pagmyc oKpyx-
HOCTH, BNHCAHHOH B TPEYrOJIBHUK. -
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2. B RECATHYHON 3anMCH MOJOXKHTE/ILHOIO YHCIA & 0T6po-
mieHH Bce JECSATHHHBIE 3HAKH, HAUHHAfA C NATOrO 3HAKA moche
sanaTod (T. €. B3ATO TPUCTHKEHHE 4YHCAA @ € HEIOCTATKOM
c Tounocteic mo 0,0001). Tlonyuenroe uyueno JeMTCd H2 @
{ W4CTHOE CHOB3 OKPYM/IA€TCA C HEAOCTATKOM C TOf Ke TOg-
pocTel0. Kakue uuciia npH 9TOM MOryT NOAYUHTHCA? Y Ka3aTk
pee 3xauennd. (Cp. sagauy Ne 2 gag VII knacca 1 3agasy Ne 2
g VIIL knacea).

3. Cm. sagayy Ne 4 gas VIII knacca.

4, Ilana 3aMKHYTas POCTPaHCTReHHas jJomanan A,A,... 4,
HekoTopad NJAOCKOCTL DepeceKaerT BCe ee 3BeHbd: Alzﬁl2

B Toyke By, A,A; B TOUKE B,, ..., A, A, B T0uke B,. JlokasaTs,
4TO .

4By | ABy | ABy

BA, ' B, " TB,a T 't

5. HIoka3aTh, uTO CHCTEMA YpPaBHEHHI
X—X=a,
Xg—xy=00,
X4 %y + Xy F =1
uMeeT X017 Ol OJHO MOJOXKHTENBEOE PEelleHHe

23>0 >0 x>0, x4>0.
TOrZa H TOJBKO TOrA3, Korja la|+|b| < 1.

2-i ryp
VIl kaaco

1. Tpys secom 13,5 m ymakoraH B HeKOTOPOE YHCJIO Hege-
COMHIX SIHKOB. Bec Kaxaoro SmMKa ¢ rpyscM He MPEBOCXOLHT
350 xe. Joka3aTbh, 4TO 3TOT rpys MOXHO nepesestd #a 1l no-
JIYTOpaTOHKAX.

2, 64 HeoTpHNATEALHHIX 4YHC/Z, CYMMa KOTOPHX pasHA
1956, pacnosiomenst B ¢opMe KBaApaTHOHR TabAHLE MO 8 yHCEN
B KaxkJoli CTPOKe H B KaXJoM cronfue. CyMMa uHcend, Cros-
KX Ha JABYX JiHaroHaasx, pasha 112. Uucna, pacnofoxeHHble
CHMMETPHIHO OTHOCHTENIbHO Jio0ol panaroHanH, pasHel. [o-
Ka3arb, UT0 CYMMa uAcen B.JoGoll cTpoKe MeHsne 518,

3. Bce Touku Aausoro otpeska AB npoekTHpYIOTCS Ha
BCEBQEMOMKHBIE MpPAMEIS, NPOXOAsLIHE Yepes JaHHYIO TOUKY O.
HafiTa MHOMECTBO BCEX STHX MpOSKUHH.

1
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4, 100 uncen, cpeid HOTOPHX €CTh NONOKHTENBHLIE H OT-
puuartensanie, BunucawH B pAL. [loguepxuyTo, BO-NEpBHIX,
Kaxkjoe MOJOKUTENEHOE UHC/AO, BO-BTOPHX, KAaXJoe 4RCno,
CyMMa KOTOpPOTO €O CJEAYIOUIHM. NONIOKUTENbHA, H, B-TPETHHX,
KamKgoe YUC/I0, CyMMa KOTOpOro ¢ JBYMA CJAEAVIOMIHME [0J0-
KHTENLHA, MoKeT ;M CyMMa BCEX TOAYEPKHMYTHIX MHCE] OKa-
3aThCH OTPHLATENLHOR? PasHoil nymo?

5. B npsiMoyrolbHHKe IUIOMWAAB0 5 KB, €. pacnoaoxeHs
9 nNpPAMOYTONBHHKOB, IMOMAMb KAKIOTO U3 KOTOPHX PaBHa
egunune. Hokasath, 9o niomais o0mel 4acTH KakHX-HEGYIb
JABYX MPAMOYTONSHUKOBR GOMBIIE HJH paBHa /.

IX krace .

I. Cu. sagawy Ne 1 pna VIII rnacea.

2. B ky6e, pepo Kotoporo pasto 13, Bubpano 1956 Touek.
MokHo nu B 3TOT KY6 MmoMecTHTE KYGHK C pefpom | Tax, utobnt
BHYTDH Hero He OLIO HH OfHOK BHGPaHHOH TOYKH?

3. Bagau Tpu uucaa: X, ¥, z. AGCOMOTHHE BeAHUHHBI
HX HONApHEIX pasHocrell ofosnauuni uepes Xy, ¢y, 2. TeM xe
cnocoBoM N0 YHCAAM Xy, Y;, Z; TOCTDOMIM YHCHA X, Y Z
B 7. I. OKasajoch, YTO DpPH HSKOTOPOM A COPABENIHBH Da-
BEHCTBA: X, = X, Y, = Y, 2, = 2. 3Had, uTo x = 1, nailtn
Yu 2z

‘4. UeTHIpEXYrONGHUK. ONHCAH OKOMO OKPYXHOCTH. Jlo-
Kas3aTh, YTO NpAMEE, COSTHHAMIHE COCe/IHNE TOUKH KACaHHd,
HEepeceKaloTCA Ha NPOJO/KEHHH JHAFORANH MJM napaijeib-
HH €H, : ,

5. Ha knersatofi 6ymare Bmfpanm Tpu Toukn A, B, C,
_HaxojsAmHecs B BepIIHHAX KJeToK. IIoKazaTh, YTo eciH Tpe-
yroapHHK ABC — oCTPOYrosibHEIN, TO BHYTPH MMM HA CTO-
POHAX €ro ecTh, N0 Kpaiineit Mepe, ellle OfHA BepuUIMHA KNETKH. .

X kaace

1. Tlompsan BeIIMCAHK 7 UMCEJ, CPEAH KOTOPHIX €CTh IONIO-
JKHTeALHEE H oTpuuarencuwne. TlopuepxuBaercs XKamjoe no-
JIOXHTEIBHOE YHCNO, 4 TAKMKE KaXjoe YHC]O0, CYMMa KOToporo
C HEeCKOJbKHMH HENMOCPEACTBEHHO CJIEAYIOUIMMH 32 HHM YHCsa-
MH nonoxkuTenbra. Ifoka3aTh, YT CYMMa BCeX NONYEPKHYTHIX
yucesn nonowurensna. (Cp. sagauy Ne 4 gaa VIII knacca.)

2. Cm. sagauy Ne 5 gag VIII knacca. .

3. Cu, sagauy Ne 3 gna IX Kaacca.
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4. Jloxasath, 49TO €CH B TPEYrONLHON NMpPAMHZE MoSue
ABa TPEXTPAHHKIE YIVIA PABHHI HJIH CHMMETPHUHH!, TO BCE FPaHH
TOR MHPAMHAM , PABHHL. :

5. Ha npofomxenusx cropor 4,4,, A44,,...,4,4, npanuas-
HOTO N-YFONbAHKA AyA, ... A, NOCTPOUTL TOUKH By, B, ..., B,
TaK, 9100 B,B, Onio nepnempuxynspro A;A,, BB, nep-
nenfukynspao A4, ..., B,B, nepnengnkyaspxo Ajl.

XX osumnuada (1957 200)
1-i 1yp
VII xaaco

Vs

1. HaiiTu Bce paBHOGOYHHE Tpanelud, KOTOpHE pasu-
BAKOTCA IHAroHalbl) HA 2 pABHOGEHPEHHBIX TPEYTOJLHHKA.

2. Uspectro, aro ax® 4 bx® +cx + d (4, b, ¢, d — gau-
HEIE UeNBIe YHC/Ia) IpH JuoboM iejoM x jeaured Ha 5. Jloka-
34Th, YTO BCE UHCAA 4, b, ¢, d pensttest Ha 5.

. 3. YauTka nojseT mo CTOJY € NOCTOAHHOH CKOPOCTHIO,
Uepes xamzasie 15 munyr osa nosopauusder Ha 90°, a B npo-
MEKYTKAX MEXKLY [HOBODOTAMH roJ3eT 1o npamoRr. [dokasars,
UT0 OHA MOXKET BEPHYThCA B HCXOAHHI OYHKT TOABLKO uepea
fejioe gHCO HacoB. '

4, Tana npaMmoyroJibHaa tabnuua, COCTARJAEHHAA U3 RO-
JIOKHTEbHHX YMCEJ, TpPHYEM NPOM3BEJCHHE CYMMH UHCEN
MioGoro cronfua Ha cymmy qucen JnoGofi CTPOKH PABHO HHCAY,
CrOALeMY Ha HMX Tnepecedendu. JloKasarb, 4TO CyMMa Beex
yAcen B rabaune pasHa epuenue. (Cp. zajauy Ne 4 zas
VIII knacca.)

5, Or A 1o B 999 xx. Baosib JOporH CTOAT KHNIOMETPOBLE
cronfsl, HAa KOTOPHX Hanu¢apn paccrosuns jo A # jo B

01999, 1998 2]997, .., 999 | 0.

CronnKoO cpef¥ HMX TAKHX, HAa KOTOPHIX HMEIOTCA TOJAbKo
IBe pasJHyHLie UHQPLI?

VIII raace

1. HaiiTh MHOKECTBO 4ETREPTHIX BEPIUHH BCEX TAKHX Npf-
MOYI'OJIbHHKOB, TPH BEPIMHHEI KOTOPLIX JEXKaT HA ABYX . AaH-
HBIX KOHUEHTPHUECKHX OKPYXKHOCTAX (ABe BEPUIHHBI JIexat
Ha OJAHOA H3 OKPYKHOCTe, 4 TPeTha — Ha SPYroi), a CTOpOoH:
napajjefibHyl ABYM JAHHBIM TPAMBIM. s
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2. Cu. sagauy Ne 3 ans VI1I gaacca.

3. Ha mcex napannenorpaMmoB AaHHOR n.noma,nu paitu
TOT, Y KOTOpOro HauGo/buIas JAAroHaNb MUHHMAJbHA.

4, B npAMOyroJibHOH TAGMHUE MPOH3BEACHHE CYMMEI THCEN
J0Goro ¢ToN0Ia HA CYyMMY YHCe JIIO00H CTPOKH PABHO HHCAY,
cTosmeMy Ha HMX nepecedeud. [loxasarb, 4TO CyMMa BCeX
uHces B TaGAHIE PaBHA eIUHHLE WIH BCe SHCAE PABHK HYJO.
(Cp. sapaay Ne 4 pna VII xaacea.)

5. Hapectno, uto axt + ¥ +cx®+dx+e (a, b, c
d, e ~— JaHHBE eJIFIe YKCAA) NIPH BCeX LeMLX X BeJHTCs Ha 7.
Hokasarte, 4To Bce Lensie MHCAA a, b, ¢, d, ¢ JeJATcs Ha 7.
(Cp. sagauy Ne 2 ana VII knacca.)

X raaco

1. Cm. 3anauy Ne 4 gaa VIII knacca.
2. Pewnrs ypaesenue x® — [x] =3, rae [«] osmanaer
HanGoMLIIee IeJi0e YHCAQ, He MPeBOCKOAslIee X.

.3. B uermpexyroseauke ABCD Touyka M — cepepuHa
Anaronang AC, N — cepepuna guaronanu BD. Ilpamas, npo-
xonsman uepes roukn M n N, nepecexaer cropoun AB n CD
B Toukax M’ u N’. Hokasarb, 4TO ecan MM’ = NN’,
AD | BC.

4. UIROALHEK €leT Ha OAMMIHALY Ha METPO, IIATHT py6ias
H nojsygaer ¢iady. Ifoxasats, wro ecam on o0partHo noeser
Ha TpaMBae, TG OH CMOXeT YIJATHATh 3a npoes] Ges claum

[lpaumenanue po penexsofl peopmu 1961 roga npoesy B meTpo
croun 50 xom, Ha Tpameae — 30 Kon. m B oOpalleHHH HAXOQMJACH MOHe-
Te gocrounctnod B 1, 2, 3, 5, 10, 15 u 20 xom

5, [lnockuii muOroyroannux AB...CD...E cocraBaed H3
n TBEpARIX CcTepxHell, COelKHEHHHX ImapHApHO. [lokasaTs,
410 €C/IM 1 > 4, TO €10 MOXKHO JeopMEPOBATE B TPEYTOJbHHK.

X Kaaco

1. Ipn xaxux uenwx n wucao 2074 167 — 37 — 1 ge-
JuTCes Ha 3237 _ :

2. B npoctpaHcTBe nocTpoeHa 3aMKHYTas JioMaHaa Tax,
'lTO‘ BCE 3BCHbS HMEIOT OJI[HH&KOBY}O ,U,JIHHY K KaXJHe TPH 1O~
* CIeJloBaTeJIbHHE 3BEHA MOMAPHO MNepneHEHKYAapHH. Joka-
8arn, 4TO YHCAO 3BeHbeB gemurcs HA 6. (Cp. sagawy Ne 3 qast
VII kanacca.)

3. Cm. sagagy Ne 3 gna IX kaacca.
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4. HIKoJBHHK eJeT Ha KPYKOK HaA TpaMBae, N/IaTHT py6ib
g nonyuaer caauy. JJokasare, 4To Ha 06PATHOM MYTH OH CMOXKET
yNAaTHTL 33 NPOE3] B TpamBae Ge3 chauH (cM. mpHMeyaHue
K sagaue Ne 4 pgas IX Knacca).

5. Tlnocxkuit mHoroyronvhuk A,A,...A,_ A, cocrasien n3 .
n TBEPAHIX CTEepXKHEH, COCAWHEHHHIX WWApHHPHO. Moxuo Ju
ero nedopMEpoBaT: B 'rpeyro.ubHHK? (Cp. sagauy Ne 5 aaa
IX xnacca.)

2-f Typ
Vil Kaace

1. Tlpsvie OA u OB nepnenguxynspus. Haitth mpoxe.
cTBO KoHNOB M Brex soManeix OM anuuel /, nepecekalomuxces
¢ Kaxpaofi npamoll, napannensHoi OA uax OB, e Gonee,

. 4yeM B OJ{HOA TOuYKe.
2. PaamonaMna HMeeT 7 KOHTAKTOB, PACHOJOMKEHHBIX IO
KPYTY M BKJIOMEHBHIX B IUTENCeb, HMCIOMHMH 7 OTBepeTHI.
MoxHo 8 Tax 3aHyMepoBaTh KOHTAKTH JAMOH B OTBEPCTHA
wrrencesist, 4Todsl HPH AOGOM BEJIOYEHHH JaMNbE XOTH 6Ll OfHH
KOHTAKT TIONaJ Ha CBoe MecTo (T. e. B OTBCPCTHE C TEM JKE HOo-
MepoM)?
3. B TpeyronbHEKE H3BECTHH JBe CTOpOHE @ H b. Kaxoit
JomxHa ObITh 1perbd CTOpPoHna, 4“TOOH HaAGO/BIIHE yro.n Tpe-
YroJIbHHKA HMeJl HAHMEHBIIYI0 BeJUYHRY?
4. B TpeyroJbHMK BRUHCAHA OKPYKHOCTh. TOYKH KacaHHA
_ ABJSIOTCA BEpUIHHaM# BTOPOTO TPEYroJbEMKAa. B Hero Bnu-
CaHA OKPYXKHOCTH, TOUKM KACAHHS KOTOPOH — BEpIUHHEL TPeTk-
ero TpeyronsBHka. OH HMeeT Te e yIJbl, YTO H [nepBoHayaiib-
Hufi TpeyroavHuk. HafiTh st yram.

5. Hana nocaexosarennpuocts gucen 1, 2, 3,5, 8, 13,21, ...,
B KOTOPOit Kakjoe YHCJO, HAYHHAs C TPeThero, PABHO CyMMe
IByX npenuaymux. B sTofi  nocneaoBatentHOCTH BHGpaHo
8 ugymux nogpap uuces. JoKasath, 4TO HX CyMMa HE BXOJMT
B NOCJEA0BATENLHOCTD. '

VIl xaaco

1. B rpeyronpumKe m3pecTHH JA8e cTOpoHW a ® b. Kaxofi
JomKHA ORITb TpeTbs CTOPOHA, 9TO0B HAUMEHLIM YroJ Tpe-
YroJbHHKa HMen HauGoammylo seawunny? {(Cp. ¢ sajavefi

Ne 3 gas VII knacca.)
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2. Uncaa or 1 go 10° sumucann noapsaa, TaK §To0 noay-
436TCA ROCYAEAOBATEIBHOCTD Hdp: 1234567831011 ... 100000000,
HoKasatk, 4TO 9HCAO BeeX UHDp B 5TOH NOCHEJOBATENLHOCTH
PAaBHO SHCJY BCeX HyJell B nocsefoBatenbHoCTH 1, 2, 3, ..., 10°.
3. Bayrtpun pasHOCTOpOHHEro TpeyroinHuka ABC Haxo-
Aurcs touka O. Ilpsmas OG, coepunsoniad O ¢ LEHTPOM TH-
xectd (G Tpeyro/ibHAKA, NEPeceKkaer CTOPOHB TPEeyroibLHHKa
(uIH HX IOPOZOIKEHHA) B 'roqxax A’ B’, C'. Hoxaszatb, 4TO

A'0
vo*Fetoa =%
4, PeumTs CHCTEMY YPaBHEHHA:
21
T+ e
24
-T:_;%— = X3,
2
i A = X.

‘5. B HepaBHOCTOPOHHHA TPEYrO/MBHHK BIHCAHA OKPYX-
HOCTh. TOUKH Kacasusi #BJASIOTCH BEPIIMHAMH HOBOTO Tpe-
yroibHHKa, B Hero BnHcaHa OKDYKHOCTb, TOYKH KAacaHHA
KOTOpOH — BepIIMHLI TPeTHEre TPEYTroJNbHHKA, B TpPeTHH BMH-
CaHA TPEThfA OKPYXKHOCTB H T. A. JloKazaTe, uTOo B 06pazoBaB-
meficd MOC/IEJOBATENLHOCTH TPEYTOJbHHKOB HeT MNOJOGHEHIX.

IX kaace
1. JIsa mpAMOYrofbHRKA NOMOMKEHH HA MJOCKOCTh T2K,
YT0. IOYYHJOCH BOCEMb TOUEK MepecedeHHs. STH TOYKH CO-
€AMHeHH Yepe3 opHy. [oKa3aTk, 4TO IVIOWIAABL MOJYYEHHOTO
YeTHPEXYrObHUKA HE H3MEHHTCH MPH nocryna're.nhuom nepe-

MEmEeHRH OJHOTO H3 IIpﬁMOYl"O.fIbHHKOB
2. Hafitu BCce HeHcTBHTENbHELIE PeUicHEY CHCTCMEIL

. 2
[ 11— xi = x,,
l—x§=xs|
1 — x5 = Xg,
1—]659=X‘1.
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3. MrencenbHufi pastem HMeer 20 KOHTAKTOBR pacmoJo-
JEHHEIX N0 KPYTY Ha PABHBIX VIJIOBHIX pAacCTOSHHAX H 3a-
HYMEPOBaHHEIX usciamu ot | o 20 B mpou3BoJbHOM MOPAAKE.
Beerjia JH MOXHO T4K COGAHHHThL pasbeM, YTOOW HH OZHH
KOHTAKT He 6HJI 3aMKHYT (T. €. He IONAJ Ha CBOE MECTO)?

4, Pas6ute 1957 Ha 12 HenuX MONOKMTENLEBIX CAraeMbIX
&, Qs --., g TAK, UTOOH q;! - a,! + ... - @;3! GbUIO MHEHH-
MaJILHO.

5. Tpu paBHHE OKpY:KHOCTH KacatoTcs Apyr gpyra. Us
[POH3BOJILHOH TOYUKH YeTBEPTOH OKPYKHOCTH, Kacalomefics
BHEIIHHM OGpPa30oM BCeX [JAHHEIX OKPYKHOCTel, NpoBelIeHH
KacatesbHEe K HuM. Jlokasars, uTo cyMma JLJWH JABYX Ka-
CATeVILHEIX paBHa JJHHE TpeToed.

X xaace

1. Jan sernipexyroaciuk ABCD. Bnucats B HEFO NPsiMO-
YI'OJIBHHK C 3a1aHHEIME HalpapieHHAMH CTOPOH.
© 2. HaiiTh BCe [JEACTBHTENLHEC DEIICHMA CHCTEMEL

1""’.-"%‘;3‘:,
1 — x5 = xg.
C e e e
1— 2y =x,
| 1—xi =4,

{Cp. sanayy Ne 2 gna 1X rnacca.)

3. Touka (¢ — DeHTp INapa, BOHCAHHOrO B INPABHJILHEHIA
tetpasap ABCD, Ilpamas OG, coegunsioman G ¢ toukofi O,
nexameft BHYTPH TeTpasfpa, MEpeceKkaeT IIOCKOCTH rpanedi
B toukax A’, B', C', IV, Hokasars, urto

A0 B'O c'o D'o
A'G + 8'G + <G + D'ag =4.

4. JoxasaTbh, YTO YHCHO BCex wU(pP B NOCJEROBATENIEHOCTH
1, 2, 3, ..., 10% paBHO yHcay Bcex HyJell B IOCNEJOBATELHO-
e 1, 2, 3, ..., 105+ 1, (Cp. sagauy Ne 2 gns VIII knacca.)

B, Hago n uennx umcesa: @, = 1, a4y, ..., @, NPHUEM
o <1< (i=1,2, ..., n—1) 1 cymma Bcex uucen
uetHa. MoXHO JM 9TH yMcaa pasGuTh Ha jJBE TPYNNLl TakK,
9700k CYMME! SHCEd B 9THX rpynnax ObliH paBHH?
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XX!I vaumnuada (1958 200)
1-# TYp
Vil xaaco
1. Mmeerca cucrema ypassenmit:
rxfry+wz=0,
* Xt ry+22=0,
*x+2sy+xz2=70
JIza uesoBeKA NOCYEPEIHO BNHCHBAIOT BMECTO 3Be3N0YeK
auesa. JJokaszaTh, YTO HAUHHAOUIHE BCErfa MOMET JOoOHTHCA
TOro, uToObl CHCTEMA MMeNa HyJieBoe pelueHHe.

2, B kpyre npoBesesH ABa AnaMerpa AB u CD. Jokaszats,
uto ecAn M — npou3BonbHAs TOYKA OKPYXKHOCTH, 4 P u Q—
ee mpoeknun Ha amnamerpsl AB u CD, 1o anuma orpeska PQ
He 3aBHCHT OT Bhifopa Toukyu M.

3. CKOABKO CYIIECTBYET YeTHIPEX3HaUHhIXx HOMepoB (oT
0001 no 9999Y), y KOTOpHIX CyMMa ABYX N€PBHX Hudp pasna
cyMMe JBYX DOCAeIHHX wWhGpp?

4. Ha nsockocrn fauu Toukn A u B. [loctpouts Takof
KBajipat, uToGul ToukH A B B JiexajH Ha ero rpaHfile H cyMma
paccTofHH#A OT TOYKH A [0 BepikHE KBajpara Gblila HaHMeHbilel.

5. Jana chenywonias TpeyroicHag TaGnana qHCeI

012..........19857 1958
13--!--!.--.-- 3915
Kaxjoe gneno (Kpome uncen sepxnefl CTpoKH) paBHO cyMMé

ABYX OnmKafIIAX YHCeN mnpejulAymmed cTpokH, [lokasars,

9T0 YHCJO, CTOSAIee B camoil Hu}Kﬂeﬁ CTpOKe, JEeJAHTCH Ha
1958.

VI xaaco

1. Bayrpu 1peyrosienzka ABC s3dra Touka-0. Ha aywax
OA, OB, OC nocTpoeH: BeKTOPH ejMHMIHOA AJHHH. [Jloka-
3aThb, 4TO CYMMa 3THX BEKTOPOB HMeeT [JHHY, MEHBUIYIO
€QHHHIIBL

2, Noxkasath, 4TO €C/E YPaBHEHHS € UCARMA KO-

UHeHTaMH
L4 pixt-g,=0, .
Bt px+g=0 '
AMeloT o6IAA He neNbi KOpeHb, TO Py = Py, G1 = s
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.3, Ha xpyraiofi moasme paguyca R pacTyr TpH KpyriLe
COCHB OAMHAKOBOTO AHaMeTpa. [IeHTpbl HX CTBONIOB HAXOAATCA

HA PACCTOAHHH —o- OT UEHTPE NOASHH B BEPIIMHAX PABHOCTO-

POHHETO TPEYroNLHHKA, Jsa venoBeka, BuiAsA OZHOBPEMEHHO
H3 AMAMETPAJNbHO IPOTHEONONOXKHHX TOUEK NOJIARH, OOXOAAT
NOKSHY [0 KPalo ¢ OARHAKOBGH CKOPOCTLIO B B OIHOM HANpaR-
JeHHH H BCE BpEMA He BHAAT APYr ApyTa. YBUAST JH ApYT Apyra
TPH UYEJIOBEKA, €CJH OHH TaK e OyAyT OOXOfuTh MOJAsRY,
BEIAAA H3 TOYER, HAXOAMAINMXCA B BEPIIHHAX BOHCAHHOIO
B NOJSHRY OPaBHJLHOIO TPeyrojbHHKA? '

4, PetlHTb B LUeAWX MOJOKHTEIRHHX GHC/JAX ypaBHEHHe:

P - N S
1 1
2t 35 Ty

X958

) 1
+ 1o
5. [poermuu muoroyroaeHHka #a och OX, GrCCeKTpHCY
IIePBOTO H TPETHEr0 KOOPAHHATHBIX YrJIOR, ock OY u GHccek-
TPHCY BTOPOro H UYETBEPTOrO KOOPAHHATHHIX YIJIOB PABHHI CO-
oreetcTRenHo 4, 3V'2, 5, 4V 2.

MMnaomaas MHOroyronbeHWka paeHa S. [lokasatk, 410
S g 17.5. : :

'!Xmaca

1, BeckoHeunas nnockas AoManad AyA,...A,..., Bce yrim -
KOTOpO# npAMHeE, HauMBRaeTcA B TOYKe A, ¢ KOOpAMHATaMM
x=0, y=1 u obxoguT Hauano koopiuHar ( no uacosoit
crpenke. [epsoe sBeHo soManoli HMeeT JJHHY 2 H napaniens-
HO OHCCEKTpHCE YETBEPTOrO0 KOOPAHHATHOTO yraa, Kaxnoe
H3 .CJEfYIOUIMX 3BeHLEB MepecekaerT OAHY H3 KOOPAHHATHLIX
OCeH H HMEeT HAMMEHLITYI0 BO3MOXKHYIO TPH STOM LEJIOYHC-
Aernylo Anuny. Paccrossne OA, o6o3Hauaerca gepes r,, CyMMa
LJIHH TIePBHIX 7 3BEHLEB JoMaHofl — gepes S,, HoKka3aTe, 41O

; S

Rafigerca n, Ana koroporo % > 1953,

n
2. Kaxoe HauGoariiee YHCAO ocell CHMMETPHHE MOXET HMETb

NpOCTPAHCTBEHHAA (HUIrypa, COCTOAAA H3 TPeX NpAMLIX, H3

KOTOPHX HHK&KHe JBe He Napa/JiejbHnl H He COBIAJAIOT?
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3. PeumTs B LEMHX NO/NOMHTEABHNMX WHCAX YPABHEHHE:
1 ' 1

l—=—1__ -
ot —

2_|..___‘_l,_
3+ — Xyt
4+ *2+

B + =

Xp

(Cp. 2apauy No 4 paa VIII knacca.) :

4, Orpes3or piuHpt 3" pasbupaercsd B3 TPH paBHbe YACTH.
Tlepsast # TPETbA M3 HMX HA3HIBAWTCA OTMeyeHHBIMH. Kamaui
M3 OTMEYEHHbIX OTPE3KOB pasOHBAETCA HA TPH PaBHBIE YaCTH, H3
KOTOPHIX TIepBas H,TPeTbs CHOBA HA3LIBAIOTCA OTMEUEHHBIMH,
H T. J. JC TeX nop, HOKA He MOJYyuYaTcA OTPEIKH AaHHEl 1.
Konupr Beex OTMEUEHHLIX OTPE3KOB HA3LIBAIOTCH OTMEYeHHLIMH
ToukaMu. Jlokasate, Wro jaad moOOTo Heaoro & MOXHO HafiTH
;uae OTMEYEHHBlE TOYEH, paccTosinue MemAy KOTOprMH PaBHo

E(l<k<<dn

X xnace

1. Cu. 2apmauy Ne B pma VII xnacca. [okasars, uro

S > 10. ] _

2. HokasaTs, uto 11051998 = 34188842 yy pJ8 Kakoro

OEJIoTo 1.

3. Cm. 3agauy Ne 2 ana IX gnacca.

- 4. Ha cron kaanyr npasuabunil 100-yronbuux, B Bepmu-

© HAX KOTOpOr0 mo nopsiiKy HamkcaHe wucaa 1, 2, ..., 100.
3areM 5TH UHCJA [EpelHCHBAIOT B NOPsiIKe YAAJEHHS OF ne-
pelHerc Kpas crona. Ecau BepImIMHEL HAaxOZATCA “Ha paBHOM
paccTOAHHM OT Kpad, CHAayajla BEINHCHIBAETCHA JeBoe YHCJO,
zateM npasoe. Boinncansl BCEBO3MOXKHBIE pa3jHYHHE HAGOPH
YHCEN, COOTBETCTBYIOUIME pasHEM nosoxeHdHsaM 100-yross-
HHKA, BHMHCAHTL CyMMy u9Hces, CTOAIOMX BO BCeX ITHX Ha-
fopax Ha TPHHAJUATOM MECTe CJeBa.

. 5, W3 derbipex npfiMbIX Ha IIOCKOCTH HHKaKHe ABe He
NAPALIEALKEl, HUKAKHE TP He [epecekalorcs: B OJHOH 10uKe.
Mo xaxjof npsAMOR ¢ MOCTOSHHOR CKOPOCTLIO HEET MEIEXOX.
HspectHo, uro nepBeii mewexoh BCTPEYaeTcH €O BTOPHIM,
C TPETHHM H C UeTBEPTHIM, a8 BTOpPOH — C TPeTbHM H C 4eTBep-
ToiM, JIOKa3aTh, YTO TPETHil Netnexoj] BCTPEYAETCs C YeTBEPTRIM.
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2@ Typ
VIl kaaco

r .

i. Joxasarb, 4T0 HA IJOCKOCTH HeAb3d PACHOJOKHTE
Goabllle YeTHlpeX BHIYKAEX MMOTOYTOJILHHKOB Tak, YTOOH
RaKALe ABa H3 HEX HMEJH o6yl CTOPOHY.

2. Nueorea aBa nabopa us -+1 u —1, B xaxjgoMm mo 1958
guced. JJoKasaTh, 4TO 33 HEKOTOPOE UHCJIO INATOBR MOXKHO npe-
ppatuth }-i HaGop BO 2-fi, €C/M HA KaXKAOM Llare paspemaercs
OIHOBPEMEHHO M3MCHMTh 3HAK y JoGbix 11 uucen mepsoro
HaGopa. (IBa HaGopa.cYMTaIOTCS OJIHHAKOBBIME, €CJIH Yy HHX
HA OJHHAKOBLIX MECTAX CTOAT OAMHAKOBHIE 4HC/A.)

3. Kaxjas rpasp Ky0a 3ak/JeHBAeTcss ABYMS PaBHEIMH
OpAMOYTOJALHRIMH TPEYroJbHHKAMA C O0MeH THNOTeRYy30i,
OOUH H3 KOTOpHX — Genuli, Apyrofi — uepnsiii. MoxHO Ju
9TH TPEYTOJbHAKH PACMOJOXKUTh Tak, 9T00H OPH KakA0H
BeplIHHe Ky0a cyMMa GelblX yriaoB Obljla paBHA cyMMe yep-
HBIX YTJIOB? '

4. HNokaszaTh, 4To ecay genoe n > 2, 10

(nh)E > s,

rme nl=1.2.3...-n

5. Cropora xJetks kJerdarod 6yMard pasna l. [lo au-
HUSIM CETKH NOCTPOGH NPSIMOYrOJLHHK CO CTOPOHAMH 7, 7.
MoxHO /M B NPAMOYTOJGHHKE MPOBECTH [0 JHHHMAM CeTKH
JIOMAHYIO, KOTOpas POBHO ONWH pa3 NPOXOAH.NA Gbl uepes Kax-
JBIA Y3eJ CETKM, PACMOJOKEHHBIR BHYTDH HJH HA T'DaHHIE
npsaMoyronbHuka? Ecnm MoxHO, TO KaxoBa ee AnuHAP

VI xnraco

1. U3 Gymaru Bepe3an MHOrOVrOJeHEK. Yepes JBe TOYKH
€ro rpafAuisl MPOBOZHTCA MOpAMaf, 0O KOTOPOH MHOTOYIroJb-
HuK neperubaerca. JoxaaaTs, aro nepuMeTp MHOrOYPOJIRHHKA,
noJaydammerocs noche neperu6aHug He GoJbIe TEPEMETpa
HCXOAHOrG MHOIOYTOJIbHEEA.

2. Hokasarte, 4To AAd JMOOGHX 4HCEN & B 4, TAKHX, ATO
a >0 >0 a+a,=1, MOXHO HalTH TaKHE YHCIA
byuby,urob, >0,b,>0b+by=1mn

(%—_al) b1.+3(%"-as)ba>l'



3. Bayrpu Z AOB s3ara touka C. Ha Hee onymeHw nep-
nenpukyaapu: CD — na cropony U4, CE —na cropony OB.
U3 1ouek D u E onymens nepnepamxyiaspel: DN — Ha cro-
pony OB; EM — ua cropony OA. HMokasats, ytro OC L MN.

: ,goxasaTb, Y10 ecau ueaoe n > 0, 1o :
. nind i)
11.22.38. .or<n %,

5. OGosHayuM uepes a HAHGOMBLIEE THCJAO HENMepeceKaio-
MHXCA KPYroB Amaverpa |, ueHTPHl KOTOPHIX JieKAT BHYTPH
MHOrOyroJbHuKa M, uepes b — HauMmeHbLI€e YHCAO KPYroB
paguyca |, KOTOPBIMH MOMKHO MOKPLITH BeCh MHOTOYTOALHHK M.
Kakoe uncno Gosbme, ¢ wim b?

IX xaaco

1. Cu. 3agany Ne 1 mns X kujacca.

2. Mz rouxu O mposecTH n Jiyuefl Ha NJOCKOCTH Tak, 9TO0H
CYMMa BeceX MoOnapHbX YrAoB MexIY HEHMH Orla HanGosbured.
(PaccMaTprBaloTcAd TOABKO YIVIBI, He mpeBmmaiomue 180°.)

3. Urpanbhasi aocka umeeT dopMmy pomba ¢ yraom 60°,
Kaxjas cropona pom6a paszencna Ha 9 gacreii. Uepes Touku
ACNEHHs] NPOBEACHH NpPAMBIE, NAPA/UICJLHEIE CTODOHAM M Ma-
JIoit fHaroRann pom6a, pasGHsalolide JOCKY Ha TPeYrojbHbie
Kaetkd. Ecau Ha Hekotopoll KJeTke nocTaBaeHa (QHUIKA,
NPOBEJIEM Yepe3 UeHTP 3TOH KJETKH TPH NpsAMEIe, NapaiieNb-
HLIC CTOpoHaM M Majol pwarosaam pomba. Knerku, xoTopue
OHH nepecekyr, 6yAyT cunTathesd nmOOHTHIMH (muxol. Kakum
HAUMEHBUIMM YHCAOM (UIUCK MOMHO NOOHTL BCe  KJIETKA
JOCKH?

4. OGo3HayuM 4epe3 ¢ HAHMEHBILCE YHCAQ KPYTOB pajuHy-
¢a 1, KOTOPEIMH MOKHO MOJIHOCTLHIO NOKDHTh 33JaHHEIH MHOTO-
yronbHHK M, uepes b — HapGoJsbLIee YHC/IO HENepecekaro-
WHXCA Kpyros pagmyca l ¢ [eHTpaMH BHYTPH MHOTOYTOJb-
nuka M. Kakoe us uucen Gonpiue, a HAH b?

5. Mexay saxumami A u B BRIIGUEHO HECKOALKO CONpO-
TuRJeHHH. Kamgoe conpoTHpaeiiHe HMeeT BXOAHOR M BHIXOA-
HOll 3auMuL Kaxoe HaHMeHbLiee UHCAO CONPOTHB/EHH
HeoOX0AUMO HMETE H KAKOB2 JOMKHA OHITE CXeMa HX COGRHHe-
HHM#, YToGul TP mopue JOGHX 9 COMPOTHRIEHHN MEXLY
sawuMamMe A ¥ B nens ocrasack 3aMKHYTOH, HO He OhLIO
koporkoro saMukanua? (Tlopua cONpOTHBNEHMA: KOPOTKOE
3aMBIKAHHE HJH OODHIB.)

176

-



X xaacc
1, PemKTh B IEMbIX TOMOKETENLHLX HHCJAAX YpaBHEHHe:

X (x4 1P = (v + 2.

2. B MHOrOyronbHHKe CYMeCTBYIOT Takue Toukun A n B,
gro Jmofasd coelRHAWIAS HX JIOM3aHasd, [POXOAANIas BHYTPH
HJ N0 TPAHHNOE MHOTOYFOJIbHHMKA, HMeeT AJMHY Oonbme 1.
IlokasaTb, 49TO NEPHMETP MHOrOYroJbHHKA Goabine 2.

3. B wxose H3ywa10T 2n npepMeroR. Bee yUeHAKH yuyatcs
Ha «4» u «5», HAkakue nBa yueHWKa He ydaTcd ONHHAKOBO,
HH NPO KaKHX JABYX HeJb3s CKa3aTh, 4TO OJHH H3 HHX YYHTCH
ayuwe gpyroro. JlokasaTh, 4TO YHC/JIO YYEHHKOB B IHKOJIE HE

Goneie, uem Con.

Tipumeunande Mo cuuTaeM, 9T0 OAWH YUCHHK YOWTCA Jyvime
APYTOro, €CJH Y HEro RO BCEM HpeiMeTaM OLEHKH He XYKe, 4eM Y BTOpo-
TO YHEHHKa, 3 10 HeKOTOPHIM HpefiMeTaM — Jyuile.

4, Cropoun unapaniesorpamMa pasuu ¢ ¥ &, Halta ortwo-
ureHHEe OGpeMOB Te), NOJYYEHHBIX NPH BPAIlEHHH 11apasJIeso-
rpaMMa BOKPYT CTOPOHBI @ M BOKPYT CTOPOHH b.

- 5. Ha n kapToukax HAmHCaHH € Pa2HbIX CTOPOH YHCJA:
Ha l-i: 0u l, va 2-it: 1 w2, ..., Ha n-it: n.— 1 u n. Oaun geno-
BeK Oeper H3 CTOMKM HECKOJBKO KAapToueK H NOKa3LIBaeT
BTOPOMY OJHY CTODOHY Ka¥A0H U3 HHX. 3areMm 0epeT H3 CTONKH
ele oAHY KapTOYKY U TOXKE NOKA3KIBAET OZHY CTOPOHY. YKa-
33Th BCE C/TyUaH, B KOTOPHIX BTOPOil MOMKET ONPEJeHThL UHCJIO,
AanucasHoe Ha ofopoTe nocieine NOKA3aHHOE eMy KapTOuYKH.

.- XXII osumnuada (1959 209)
1-i TYp
VII kaace

1. Tlycte @ u b — uenste uncna. Hanumem gneno b enpana
0T uKcaa a. Ec/® gueao @ getHoe, TO pasfenuM ero Ha 2, ecan
OHO HEHETHOR, TO CHAUAJA BHUTEM H3 HEro EIHHHIY, 4 MOTOM
pasnemim ero Ha 2, JTonyynBmeecss 4HCIO @, HAlKUIEM IO
‘uucaoM a. CnpaBa oT uHeaa @, HanumweM guciao 2b. C gncoM
@, IPOJIENIAEM TY XK€ OHEPALHIO, YTO H € HHCIOM &, H, MONYIHB
YMCJIO d,, HAMHNIEM ero noj| yHcioMm &,. Copasa oT wHeaa g,
sanumemM yucao 45. Ionyyns aHanOrHYHEIM 00Pa3OM UMCIO g,

177



HanuImeM chpasa ot Hero uneqao 86 u T, B 3roT mpouece npo-
JOMKaeM JO TeX [op, MOKa He MOJYYHM B JIeBOM CTOAGHE
uwhcno 1. Jokasats, 4To cymma Tex yHced NpaBoro €roabua,
cJleBa OT KOTOPHX CTOAT HeyeTHHWE 4YHCha, paBHE NPOH3BeIe-
Hulo ab. .

2. HNoxasaTs, 9T0 9HCO 22‘“' ~— 1 pgenarca wa 3.

3. MOXHO NH pacmoJIOKHTh BCE TPeX3HAUHLIE YHCAA, HE
OK4HYHBAIOHIHECA HY/MAMH, B MOCASA0BATENLHOCTh TaK, YTOGHL
nocaefHsa HHpPa KAKA0ro yxcaa Guia paBHa nepsofi nudpe
CHELYIOIEro 3@ HAM?

4. Kak jpomkHa IBHraThcf Jajbd no [IaxmMaTHol Jocke,
gTo0H NOGLIBATE HA KAXKAOM [10J1€ NO OJHOMY pasy M CAenath
HaAMeHbIIee YHCAQ TOBOPOTOB?

5. Jau xBaapar co croponoii 1. Hajitn muomxecTso Brex
TOUEK, CYMMa PACCTOAHAR OT KOTOPHIX JO CTOPOHE 3TOro KBajpa-
Ta HAE HX Apojomxendll pasna 4.

VIII xraco

1. Hanw gpe Gouku Geckomeuno Gonnmoii eMroctH. Moxkuo

JH, MOAB3YACh ABYMS KOBWAMH eMkoctsio 2 —~)2 m )2,
nepesiHTh H3 OFHOH B Apyryw posHo 1 JauTp?

‘2. 3amerHM, 4TO €C/IH NIEPEBEPHYTH JHCT, HA KOTOPOM
Banucags uMdpH, To wadpu 0, 1, 8 ne namenntcs, 6 H 9 no-
MEHSIOTCS MECTAMM, OCTANBHHE TOTEPSIOT CMuCH. CEONBKO
CYIECTBYET ACBATH3HAYHEIX YHCEN, KOTOphie MpH IepeRopa-
YHBAHUK JHCTA HE H3MEHAIOTCA?

3. Jan somyKaetdt uernpexyroasuuk ABCD. Cepepnnn
cropor AB u CD o6osHayuMm COOTBETCTBEHHO depes K H M,
TOUKY nepecedeHHst otpezkoe AM B DK — uepes O, Touky
nepeceuenns otpesxkos BM u CK — uepes P. Hoxasarb, uro
nnomags vernpexyronsuaka MOKP paeua cymme miomages
TpeyronbrukoB BPC u AOD.

4. Cu. sagauy Ne 4 ans VI kracca.

5. Jauu aBe HemepeceKalolUIHecs OKPYKHOCTH C WEHTpaMH
B Toukax O, u O, Ilycth @; ¥ a, -— BHYTPEHHHE KacaTejbHLIe
K 5THM OKPYXHOCTHM, d3 ¥ (4 — BHEMIHUE KacaTelibHEE K
muM. Ilycrs, janee, @; H @y — KacaTeJbHHE K OKPYXHOC-
tH ¢ uentpom B O,, npoBejeHHbe u3 ToukH O, d;, 43 —
' KacaTefibHble K OKPYKHOCTH C 1(@HTpOM B Toyke (g, IpoBeJeH-
Hele H3 Toggk (. O6o3HaunM uepes O TOUKY mepeceueHHs
NpPAMHX @ B ay JIOK43aTh, 9TO0 MOXKHO NPOBECTH jlBE OK-
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PYXHOCTH ¢ UeHTpoM B Touke O Tak, 4yTofm nepeas Kacanach
Gs M 0y, BTOPAA Kacanach @, G, &, &y, NPHUEM pagHyc
BTOPOR B JBa pasa MeHBIIE pajHyca Mepeoil,

IX krace

1. Umeercs 1959 moOMHTENBHRIX YUCBN &, dg, ..., Oigse,
cyMMa KOTOphIX paBHa l. Paccmarpupaorcs BCEBO3MOXKHKIS
kom6uEauuH H3 1000 uucen, npuueM KOMOHHAIHH CYHTAIOTCA
COBHAJAMOIIAMH, €CJH OHH OTJHY3I0TCA TOJNbKO TNOPSAKOM
yucest. JIas kaxaoli KOMGHRANMH pacCMAaTpPHBAeTCs IpOH3Be-
JieHHEe BXOJAIIUX B Hee yHceyl. JJ0Ka3ath, 470 CyMMa BCEX ITHX
NMpOH3BEREHHH MeHbme 1.

2. Cm. 3agauy Ne 2 gna VIII Knacea.

3. TlocTpoHTh OKDYIKHOCTb, TPOXOfSILYIO uepe3 ABe AaH-
Hble TOYKH H OTCEKAILYI0 OT [LAaHHOK OKPYMXKHOCTH XOpAY
JAHHOH JJTHHBL

4. PacemotpHm JIMCT KJeTdartofi GyMAarn €O CTOPOHOH KJer-
kg, pasHo#t 1. TlycTh p, — g9Mcii0 BeexX Henepecexaminuxcs
JIOMAHLIX JJIHHH R, HAYHHAIOIMHXCA B TOYKe O — HeKOTOpOM
(bHKCHPOBAHHOM Yy3ne cerkH. (Bce JioMaHble COCTaBAEHH H3
3penbes ceTku.) Jokasare, uro gas Joforo % cnpaBefJHBO
HEPABEHCTBO p, < 2. 3,

5. JlokasaTh, YTO HE CYIIECTBYET TeTpasipa, B KOTOPOM
Kaxzoe pefpo sBAsa0Ch Okl CTOPOHOH NJOCKOrO TYNOTO yria.

X rxaaco

1. Jloxasarte, u9T0 He CYMIECTBYET TAKHX LE/BIX YHCeN
X, §, 2, 4r0 x* - y* = z* npu yeaomnax: 2 > 0, 0 < x < &,
0 <y < k, &~ nHaTypannHOe uHCJO.

2. Cum. sagauy Ne 3 qna VIII kaacca.

3. CymecrByer /u Terpasip, Kakjoe peSpo KOTOpOro
fABAsgAock Oht cTOpoHoH mJockore Tynoro yraa? (Cp. sapauy
Ne b gna IX xnacca.) -

4. B kBagpartHyio Taﬁnﬂuy N X N samucanw Bee nefoie
qncaa ot 1 go N2 no caegyiomemy 3akony: 1 ¢Tout Ha JoboM
Mecte; 2 CTOHT B CTPDKe ¢ HOMEPOM, PAaBHHM HOMEpY €TOJfIA,
coflepxamero 1; 3 CTOMT B CTPOKE C HOMEPOM, PaBHEIM HO-
Mepy croadia, CONlepIKAIIEro 2, n v A Ha croapko cymma
uncesn B CTPOKe, coiepkamel 1, oTanuaeTcs oT CYyMMB QuCeN
B croafue, cogepmamem NP
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5. Haua -Hemo3apacTaioniad - NOCJEAOBATENLHOCTL MMOJO-
KHTEABHEIX YHCEJ.
al>as>aa>/-.- }au> n.; al=.

atag+t..+a,+.=1L
Joxasars, 4To HafayTca k qdcen, U3 KOTOPHIX CAMOE MaJjeHb-
Koe 0OJBLIE [TONOBHER caMore GoJBLIOro.

1
2%

2. Typ
VIl kaaco

1. Mmeerca aBa waGopa umucen:
G >a> . >, 0 b >h> ... >,

Hokasars, uTO

@by 4+ ahy + .. +a b, >ab, + ab, 4+ ... +ab,.

2. Ian rpeyroavkuk ABC. Hafitn Takywo Touky, 9T0 ecin
ee CHMMETPHUHO OTpPa3HTb OT JiOGOH CTOPOHEI TpeyroJfbHHKA,
TO NOJIyUeHHAd TOUKA NONAJEeT HA ONHCAHHYID OKDYIKHOCT.

3. [la kakoe uenoe uyuca0 HAJO YMHOKHTH 999 999 999,
u1o0bl NONYUUTh YHC/O, COCTOAINEE H3 OAHMX €IHHHIP

4. HNokazate, 9T0 B JUOGOM IIECTH3HAYHOM UHCTIE MOKHO
nepecTaBHTh HUMpPH TAK, YTOGH CyMMa TNepBHX Tpex uudp
HOBOTO YHCJA OTIHYANACE OT CYMMBl BTOPHIX Tpex Ludp MeHb-
we, yem Ha 10.

5. JIaHO n UHCRN: Xy, Xg, -ue, X,, 0OpH 5TOM X, = +1, b =

=1, 2, ..., n. Jokasatk, 4TO €CIH XXy} XXz -+ ... +
+ x,— X, -+ %%, =0, TO 2 geautcs na 4.
VIil gaace

1. Cu. zamaay Ne 5 gnst VI xnacca.
2. HNanw 12 yucen a;, 85, ..., Gy, NPHUEM HMEIOT MECTO
chegyiollHe HepaBeHCTBA: '

ay (@, —ay +a5) <0,
ag(ay, —a; +a,) <0,

. 3 .

ay (@ —ay + a,9) < 0. ‘
Jlokasare, 4To cpeju STHX 4HCeN HaBjercs no Kpaiirefi
Mepe 3 MOJOKHTENBHHX M 3 OTpPHLATENbHHIX.
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.8, Han tpeyroawnuxk ABC;
0,, Ogs 0Oy — ero_smesnican-

- OCTPOHM BTOPYIO 06IIYIO BHEIH-

gee ORpyxKHOCTH. s kaxaoi
napsl M3 STHX OKpPYXKHOCTeR

HIOI0 KacaTenbHYIo (ofHa Tagas
KacaTeJbHAA YyXe HpoBege-
Ha — 9TC CTOPORA TpPeyroJib-
uuka ABC). Tpx noctpoenHne
npsMHE 06pasylT TpPEyroJib-
puK. HafiTu ero yras, ecan
yras Tpeyroipiuka ABC ua- Puc. 2.
BECTHEL

4. Javw jBsa mepecekawonuxca otpeska AB u CD pau-
an 1. JokasaTe, uTo no KpafiHell Mepe ogHa H3 CTOPOH ye-

_ mupexyroibika ABCD e menbme —é—]/i

5. HokasaTb, uTO WAaxXMaTHY® HKOCKY pasmepoM 4 X 4
Henb3a O0OHTH XOAOM WAXMATHOFC KOHS, MOOBIB4AB HE KAXKIOM
nojie POBHO ORHH pas.

[IpamMeuanne OapaM xofoM KOHD MOKeT NODNACTe C TIOJd, HA

- 'KOTOpOM OH CTOMT, Ha MmoGoe H3 BOCBMH Hosef, 3aMTPHXOBAHHHX Ha

pHCYHEe 2.
IX xaaco

. Jlanu TakHe CTO 9HCEA X, Xy, ..., Xipp, CYMMA KOTODBIX
pasia 1, uto kaxpas H3 aGCOMOTHHX BEJHUHH pasHocTed

1 .
Xp4 1 — X, MEHBIIE . Hokasate, 410 H3 stHx 100 umHcen
MOXHO BHIGpaTh 50 gnces Tax, 9To6H HX CyMMa OT/HYAJIACh

. 1 1
OT —- He GoJblie, YeM ga 106"

2
" 2. n OTpE3KOB AJHHH 1 mepecekaioTcd B ofROfl Touxe.

- Hokasatk, 4T0 X0OTs 6K OJHA CTOPOHA 2n-yronbHHKA, o6paso-

BaHOTO HX KOHIAMH, HE MEHbIle CTOPOHH NPABHJLHOLC
2n-yroJbHHKA, BOHCAHHOTC B OKPYXKHOCTh AMamerpa 1.

3, ~Hloxasars, 410 He Gosee OfHON BEPUIHHEL TeTpasgpa’
oGnajaer TeM CBOHCTBOM, YTO CyMMa JuoGHIX LEYX NROCKHX
YyrJoB Npu 310# BepmHRe Goneme 180°

4. HokasaTh, uTo cymwecTByeT GecKOHEUHO MHOTQ JHCEd,
He MPeACTaBHMBIX B BHAE CYMMHI TpeX KyGos.

5. B yrmax maxmatHoR JocKH pasmepoM 3 X 3 cTOsT

' KOHH: B BepxXHUX yraax Oenwle, 2 B HHXHHX — YEpHHE.
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OXHHM XOAOM paspellsercsl NepecTaBHTh MoBoro KOHA Ha
mofoe cpofogHOe roJge B COOTBETCTBHH ¢ JpPaBHJAMH I1AXMAT
(cm. mpuMmeuanue K sagaue Ne 5 gaa VIII xmacca). Mei xoTeM
NOCTAaBHTE O€/LIX KoHefl B HHXKHRE yrAibl HOCKH, @ YEPHHX
KOHEH — B BepxHMe yrial. JlOKasaTb, 4TO /A4 3TOr0 moTpe-
Oyerca He Merbme 16 xogos.

X xaaco

1. Cm. sanagy Ne 4 ana IX xaacca.

2. Tlycte ABCD — npocTpaHCTEeHHBIR UETHIpEX YIOJBHHK,
Toukn K, u K, geast coorBercTBeHHO cTOpoHl AB 1 CD B or-
HOMIEHHH @, TOuKH K H K, HeJNsAT COOTBETCTBEHHO CTOPOHHY
BC u AD B ornomennn B. [Jokasars, yto orpesks KK, u
K, K, nepecexaiorca.

3. JlaHBl HecKOJIBKO TNepeceKarollHXcs KPyros, SaHUMAaio-
ke HA MNJOCKOCTH IJOWAajab, pasuyio 1. Ilokasats, uTo M3
HHX MOXHO BHIGPATh HEKOTOPOE KOJIMYECTBO MONADHO Hemepe-

KPHIBAIOIIKXCA, 4TOGH HX ofuias nmaomags 6bijla He MeHee %.

4. Jlansl 7 KOMIVIGKCHHIX UHCENl Oy, Cp, ..., € TAKHX,
YTO €CJIH HX NpeACTaBAATh cefe KAK TOUKH MJOCKOCTH, TO OHH
ABNAOTCA BEPIIHHAMH BHINYKJAOTO 7-YrofibHHKA. Jloxasars,
470 €CJIM KOMILIEKCHOE YHCJI0 2 o0/1afaer TeM CBOHCTEOM, 4TO

1 1 1
, —atimateti=g=0
TO TOYKA IJIOCKOCTH, COOTBETCTBYIOLLAA 2, JI&KHT BHYTPHWO
N-YFOJbHAKA. :

5. Jipa aucka pasHOTO AMaMeTpa pasjfeneHs Ha 2 PaBHLIX
CEKTOPOB KAKIEH, H KaXIulli CeNTOp BHKpameH B Gesbil
HJ\ YepHbIH LBET TaKHM 06pas3oM, 9TO HA KaXJOM AMCKE OKa-
3ajnock n Genbix H A YepHHX CeKTopoB. Ecan ykpenuth o0a
JHCKA HA OAHOH OCH, NPOXOAAMIEH uepe3s HX HEHTPHI, TO OXa-
JKEeTCA, UTO OKPYMHHOCTb — Kpall MEHBIIEr0 JAHCKA — OKpa-
meHa JBAKABL H3HYTPH H CHAapyXH. IIpH 3TOM OJHH 4acTH
OKPYIKHOCTH OKPAIleHH B PagHEIE LBETA, & OCTAJIbHEIE — B OHH
nser ¢ ofeux cropoH. [lokasaTb, 4TO MOMKHO TaK NOBEPHYTH
MeHBIOHE JAMCK, YTO YACTH TMepBOre poja COCTABAT HE MEHbile
TOJIOBHHEEL JJIHHL OKPY*HOCTH.
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XXHI osumnuada (1960 200)
1-i Typ
VII kaaco

1. ¥Ka3aTh Bce JEHEXKHKE CYMME!, BHPAKCHHHE LENLIM
yucJoM py6seil, KOTOpHIE MOTYT OHITh INpeACTABIEHL KAk
yeTHBIM, TAK M HEYETHHIM YHCJOM JCHEXKHRIX GHJETOB.

Ipumeganne Cunrath, uro B ofpalieHHd HMEOTCH OHIRTHL RO-
crouncTBoM B 1, 2, 3, 5, 10, 25, 50 m 100 pyGaed.

2. Tpu pasnule OKpy:KHOCTH ¢ uenrpamn O,, 0,, O, nepe-
cexaTesl B japHofl Touke, A,, A,, A; — OCTalbHLIE TOYKH
nepeceuenns, Jlokaaarth, uro Tpeyroasnukn 0,0,0, u A 4,4,
PaBHEL

3. B cocrasgnennn 40 szapay npuesao ydacrue 30 crynen-
TOB €O BCeX 5 KypcoB. JlioObie 2 ofHOKYpCHHKA NPHAYMAaJH
Og#HAKOBOE TMCAO0 3ajau, Jlro6hie ABA CTYHEHTa € PAasHEIX
KYpPCOB TIPHAYMalNH pasHoe yHCaO 3afad, CKOMBKO 4ej0BeK
npuayMano OogHY 3ajauy?

4 M u N -~ Toykd nepeceuenus JABYX OKpyXHocrell ¢
nentpamu 0, u 0, TIpsmas O,M nepeceraeT NepByR OKpPYH-
HOCTb B TOuKe A, ‘a BTopylo — B Touke A, Ilpamas O,M
NepeceraeT NepByl0 OKPYXHOCTL B TOuKe B,, a BTOpyIO —
B Touke B,. Mokasars, uto npameie A,B,, A,8,, MN nepe-
CeKaloTCsl B ORHOH TOUKe.

5. Joka3atb, 4TO uyHc/iO Je/HTenefl uucsaa n He npeBoc-

xoput 2)'n.
VI kaace

1. MokasaTh, 9TO 4HCHO, B JECATHYHO 3amMHCH KOTOpO-
ro HMeeTcs TPHCTA EJHHHI, A OCTAJbHEE UH(MPH — HYJK,
.He ABARETCA TOUHLIM KBAJPATOM.

2. B TypHEpe KaWAL IaXMaTHCT [OJOBHEY BCEX OUKOB
rabpan Bo BCTpeyax ¢ yYACTHHKAMH, 32HABILHMH TPH HOC/IEN-
HEx Mecta. CKONbKO 4eI0BEK MPHHHMAJIO YYACTHE B TYPHHpE?

3. Uepes fanHYIO BepUHHY A BHOYK/IOIO YETHPEXYroJib-
wuka ABCD npoBecTa NpsaMylo, AENANIYI0 €r0 IJIOWAZL MO-
nosaamM.

4, anw otpeskn AB, CD u toyka O, npHueM HHUKaKHe
TpH ua ToucKk A, B, C, D, O Be JexaT Ha OZHOH MpAMOiL.
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~ KoHEl, OTpe3Ka HA3LBACTCH <¢OTMEUEeHHHM», €CJH TpAMas,
TIPOXOASAINAA 4Hepe3 Hero H Touky (), He mepecexaeTr APYroro
otpe3xka. CKONLKO MOMeT GbiTh <OTMEYEHHHX® KOHUOB?
5. JloxasaTth, 4To cymecTByeT GeCKOHEUHO MHOTO HaTypanib-
HHIX YHCEJl, He MPEACTABHMEIX B BHje p + n** HH NpH KakHX
APOCTHX p H HATYPAJBHHX 71 H k.

IX xaace

1. Hokasath, uTe mofas npaBuabuHas JApoGb MOMET OHTh
npeactasiena B BHpe (xoHedHoll) cyMMbl OGDATHEIX BeaHYHH
NONAPHO. Pas/HMHLIX WEhX WiCes, '

2. Cm. sapayy Ne 5 aaa VIII knacca.

3. JaHbl BRIYKLIA MHOTOYTOMBHEK H To9Ka O BHYTPH Hero.
Jlio6an npAMas, MpoxoAsmas depes TouKy O, JenHT naomass
MHOTOYroJIbHHKA mnonoJdaM. [okasarh, 4TO MHOTOYroJibHHK
UEHTPANLHO-CHMMETPHYHLIA H O — IIEHTP CHMMETpHH.

4, HaliTH MHOMKECTBO UYCTBEPTHIX BEpIUHH NPAMOYTrOJNbHH:
KOB, Y KOTOPHIX ABe BEPIUHHBI JIC}KAT HA AAHHOH OKpYIKHOCTH,
a TpeTb — B JAHHOH TOUKE BHYTDH OKDYXKHOCTH.

X kaace

1. 1Ba paBHHIX HPABHALHBIX TPEYrOJAbHHEA PACTIGHAOMKEHE!
B IPOCTPAHCTBE B MAPAMIEABHMX INocKoeTaX Py m P,, nmpu-
yemM OTpE3oxK, CO&}IHHS[}O]J.IHﬁ HX LEHTPHI, HEPNEHAHKYJIADEH
miaockoeraM. Hafith MuoxecTBo TOYEK, ABMAIIKEXCA .cepeay-
HaMH Becex OTpE3KOB, COCAHHAWIIIHNX TOYKH ORHOIO TPEYIroJib-
HHKa C TOUKaMH JpYrorce TpeyrojbHHKA.
i

2. EcaH 4HCAHTENE H 3HAMeHaTeNns Apolu b  BENATCH
Ha 7, TO H cama Jpobb Jendtcs Ha .- JlokasaThb.

3. Cm. zanauy Ne 4 gna IX xaacca.

4, B pecstHyno#t 3amuck npemoro umcna A Bee undpel,
KpOME TIePBOH M NOCAERHed,— HYJH, nepeas H NOCAeIHASd —
He HYJH, YHeno uH(p — He Medbme Tpex. Hokasats, yto A
He ABJAAETCA TOYHHM KB3JpaToM.

5. JlaHH YHCAA @y, Oy, ..., @, TPHYEM JAS BCEX HATYpAlb-
HbIX HEUYETHHIX 7 HMEET MeCTO pPaBeHCTBO
n n
ar + a3 + ...+ ai=0. .

184



.

Jloxasarb, 4TO T€ B3 YHCEN 4y, dy, ..., d;, KOTOPHE HC PABHH
'HYJIO, MOMKHO pasbuTe Ha mapw TAKHM o6pasoM, YToOn ABa
gHc/3, BXOAAIHX B OXHY H TY XK€ napy, 6buiH Ghl paBHH 1O
a6CcOJIOTHON BeJHYHHE, HO NPOTHBOIONONKHL WO 3HAKY.

2.5 1yp

VI xaace

1. Haunt 4 Toukn: A, B, C, D. Haiit Takywo toury O,
4TO CyMMa PacCTOAHHH OT Hee IO AaHHbIX TOYeK MHHHMAJBHA.

2. Jloka3aTb, 9TO 43 CTOPOH TMPOH3BOJEBHOTO YETHIPEX-
YLOJILHAKA MOXHO CJOXHTb TPanewmio.

3. Hokasars, uto moGofl HecaMONepeceKalomHACH NSATH-
YroJbHHK JIEXKHT 110 OfiHY CTOPOHY OT X0Ta Onl ofluo# cBoed
CTOPOHSL , .

4. B KaKoM-To TOAYy HEKOTOpOE WHCJIO HH B OJHOM Mecsle
re 6bL10 BocKpeceHbeM. OnpefeyHTb 3TO YHCJIO,

VIIl kaace

1. KaxoBo HamGoabiuee 7, IPH KOTOPOM MOXKHO TaK pac-
MONOKHTE 1 TOUEK HA IJIOCKOCTH, UTOOHl KaXKALE TPH H3 HHX
CYKHJIH BEPLIHHAMH NPAMOYTOJbLHOTO TPeyroibHHKar

2. Hmeercs Oeckoneunas maxmaruas gocka. OGosnaunm
yepes (a, b) noje, pacnosoxeHuoe Ha NEpeceyeHHH rOpH30H-
Ta/lH ¢ HOMEPOM @ H. BePTHKalH ¢ HoMepoM &. PHmIKA ¢ noas
(2, b) moxeT ciienath X0 Ha Joboe M3 BOCEMHE moJeil: (@ + m,
b 4 n), @+ n, b} m), rne m, n — QuKCHPOBAHHLIE YHCAA,
a 3HaKH (+) H (—) KOMGHHHpPYIOTCA NPOH3BOALHO. Clenas
X Xomos, ¢HUIIKA BEpHyJach Ha HcXofgHoe none. Jokasats,
YTO X 9eTHO,

3. Cu. 3anauy Ne 2 nast VII kaacca,

4, Yautka noaser pnepeg {He NOBOpayHBas HAa3aj) ¢ He-
noctostuHoi ckopoctuio. Heckonbko uenoBek Habmopano sa
Hell no oyepenu B Teyenne 6 Munyt. Kampawili paunnan naéao-
JlaTb paHblHe, 4eM KORYaJ HApeAbAYIHA, H HaGMORan pOBHO
I mun, npryeM Kaxkipii 3aMETHJ, Y4TO 33 3TY MHHYTY VAHTKA
npononsaia porro | m. Moxasars, uro 3a 6 mun yauTKa Moraa
fIponoasTH camoe Goawiree 10 m, .

5. Han natuyroaviuxk ABCDE, B xotopom AB = BC =
=CD =DE, 4B =/D=9"° [oKkasats, 410 nATH-
YTOJLHRKAMH, PaBHEIMH JAHHOMY, MOPKHG 3aMOCTHTR IOCKOCTh
_ {Ge3 wenelt w nepexpuTHi).
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IX xaace

1. Mmeerca m TO4eK, HEKOTOPHIE M3 KOTOPHX COEIHHEHH
OTpe3KaMH TaK, UTO Kampxas coeluHena ¢ ! toukamu. Kaxne
3HAYCHHS MOXKeT NpHHHMATE [?

- 2. Tan npoH3BOABHEIA UeHTPaJALHO-CHMMETPHUHELA [ie-
cruyroJsHER. Ha ero croponax, Kak Ra OCHOBaHHAX, TOCTpoOe-
HLl BO BHEMIHIOIO CTOPOHY MpPaBHJAbHBHIE TPEYronbHHKH. [oka-
34Tk, 4YTO CepEeNHHEl OTPE3KOB, COCHHSIOIIMX BepUIMHBI CO-
CEIHHX TPEYrONbHHKOB, fIBJAIOTCA BEPIUIHHAMH NPABHALHOTO
IUECTHYTOJIbHHKA,

3. Jlokazath, uTC HHKAKYI0 MPAMOYNOJBHYIO LIAXMATHYIHO
JOCKY IIHPHHOM B 4 KJIETKH HeIb3s 0COHTH X00M LIAXMATHOIO
KOHA, mOOLIBAB HA KAXKJOM II0JIe MO OJHOMY Pasy H NOCJeNHHM
XO/IOM BepHYBIIHCH HAa HCXOJHYIO KJeTKY (CM. npHMeYaHde K
sagage XXII, I, 8, 5).

4. HaliTa MHOXeCTBO HEHTPOB BCEX anMOYFOﬂbHHKOB
OIMCAHHBLIX OKOMO JAHHOTO OCTPOYLOJLHOTO TPEYTOJLHEKA.

5. B xsagpare co cropoxoil 100 pacmosnoxkeno N kpyros
paauyca 1, npuyem Beakuii oTpesox anmmw 10, mesaHkoM pac-
TIOJIOEHHEI BHYTPH KBajpara, nepecekaer XoTa Out ofHH
Kpyr. Jokasars, uto NV > 4

X raaco

1. Uueno A geswtes ma 1, 2, 3, ..., 9. Jokasare, 4To ecqu
24 npexcTtapjieHO B BHJE CYMMH HATYPAJLHEIX YKCEJ, MEHb-
mex 10: 24 = a, 4 a, + ... + a,, TO H3 YHCEN Gy, g, ..., B
MOXHO BHIGPATB YaCTh, CyMMa KOTOPHIX paBHa A.

2. 6n-3naynoe 4nucio genutca Ha 7. [locnemmiorne undpy
neperecnx B HAvano. [Hokasats, 4To no.nytzeuuoe YHC/IO TaKKe
Jenutca Ha 7.

3. Cobpanocy n 'ileﬂOBEK Hekotopuie H3 HHMX 3HAKOMBI
Mexpay cobofi, IpAYEM KaXAbe IBa HE3HAKOMBIX MMEIOT POBHO
IBYX OOIMEX 3HAKOMBIX, a Kamkhele JBA 3HAKOMBEIX He HMEWT
OOMIHX 3HAKOMBIX, [IoRA3aTs, 4TO KaMAHHA H3 APHCYTCTBY-
IOIHX SHAKOM C OfIHHAKOBHIM YHCJAOM WTEJOBEK.

4. CM. 3agauy Ne 4 paa IX kaacca.

5. JlokasaTb, 4T0 YHCAO Pas/fHYHBIX JIOMAHBIX JJHHE 21,
CTOPOHH KOTOPHIX J€KAT HA JHHHAAX KJersartod (yMard co
cTOpoHOR KJjeTku, paBuoil 1, pasuo CZ, (Bce jsoManble Hayd-
HAIOTCS B OJHOM H TOM K€ y3Jjie CeTKH).
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XXIV osusnuada (1961 200)
1-% 1yp
VII kraco

1. Joxasars, 9TO eCM 7 — 9eTHOE YACAO, To yHeaa -1, 2,
3, ..., N? MOXKHO TaKHM 00Pa30M PaCTONOKHTL B KBAAPATHYIO
rabauly 7 X 7, uTOGHl CYMMBI YHCEJ, CTOAIIZX B KaxJoM
cronfue, OBLIH OJHHAKOBLL L L

2. ViMeercs TpexsHauHoe uHCH0 abe; BO3BMEM UHCO cba m
puiyTeM M3 Goasluero Menbmree. Ilonyuum umcno a,b.c;, cae-
JlaeM C HHM TO 3Ke caMoe H T. A. (cayuail ¢, = 0 ponyckaercs).

Jlokazarb, uTO Ha KaKOM-TO mIare MEl MOJIYSHM HJIH YACIO
495, uau 0. (3aeck mHox abc NOHUMAETCA UHCMO, 3dMHCHIBAEMOE
¢ noMowwo nudp &, b, ¢.)

3. Han octpoyroasanil TpeyrodsHuK A B,C;. ITycTs Touku

- Ay, By, C, — NEHTPE KBAzApAaTOB, MOCTPOCHHBIX HA CTOPOHAX

N

B,Cy, CyAy AgB,y. C tpeyroabnukom A,B,C, fenaem To e
caMoe, moaydaeM TpeyroneHEK A,B,C, u 1. A. [lokasars,
yro rpasunst Tpeyroaenuxkos A B,C, w A, 418,41 C, 1
nepecekaoTcA poBHo B 6 TOuKax.

4. Fimeerca 100 Touek Ha IAOCKOCTH, MPHUEM DPacCTORHHE
MeXAY JIOOBMH JABYMS H3 HHX He mpeBocxoiuT 1, # ecan A,
B, C —- mo6pie TPH TOYKH H3 J@HHHIX, TO TpeyroaeEuk ABC
Tynoyronbuuifl. [JokasaTs, UTO MOMKHO NPOBECTH TaKYIO OKPYX-
HOCTB pajnyca i/y, UTO BCe JAHBHE TOUKH OKAXKYTCA BHYTPU
Hee HJH HA Heil caMmoil, '

5. Ha maxmaTholi gocKe BuiOpann XBe KJIETKH ONUHAKO-
Boro npera. MokasaTh, uTo JIafbfl, HAYaB C NEepEOd M3 3ITHX
KJeTOK, MOmer OCOHTH BCe KJeTKH N0 pasy, a Ha BTOpoO#
BLIOpAHHOH Knerke noOelBaTh ABA pasa.

VII gaace

1. Nanni tpeyroasuuk ABC u Touka 0. ObozHaunM yepes
M,, M, M, uearps Tsxectn tpeyroabuukos OAB, OBC,
OCA coorBetcTBenHO. JoKasaTh, UTO IIOWANL TPEYrOAbHHKA
M M M, pasra Y/, nnowapu tpeyroavuuka ABC.

2. Hrpaior gpoe; ofiHH H3 HHX 3arajpBaeT Ha00p W3 LeNHX
OZHO3HAYHLIX 9HCeT {X;, X3 ..., X,), KaK IOJOXKHTE/bHbIX,

_TAK H OTpHIATENbHHX, BTopoMy paspemaercd CHOpamtEBaTh,

YeMY paBHA CYMMA &y Xy + QgXp + oo + Xy, THE (@1, Ggyee.s@,)—
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moGoii Habop uncen., KakoBo HaHMeHblllee WHC/IO BOMPOCOB,
3a KOTOpOe OTrajikiBaoIuii y3Haer 3ajyMaHHHH Habop? '
3. CM. sagagy Ne 3 gast VII rnacca.

4, ToxasaTb, uTO MafbR MOXKeT OCOHTH BCE KJETKH NpA-
MOYIrOJIbHOA 1HAXMATHOH 0CcKH, MOOBIBAB HA KAMIOH KaeTke
POBHO OJHH pa3, H BepHYTHCA B HAYaNbHYI0 KAETKY, EC/H
TONLKO YHCJIO KJETOK Ha JCCKE YeTHO.

5. HaGop uacean a,, a4, ..., 4, Ha3HIBAETCA OTPE3KOM Ha-
TypaasHoro psapa, ecm ag=a, + 1, ay=a, + 2, ..
vees Gpyy= @ + k. JIBa oTpe3aka HATypaneHOrO paAa AJNHMHEH
1961 noankcamm oauH noj xpyrum. Iokasatk, 410 MOMHO
TAaK NEPeCcTABHTb UYHCJIA B KamJOM H3 OTPESKOB, 4TC mnocje
CJIOXKEHHAl YHCeJ, CTOSWHX JApYr NO4 JAPYyroM, CHOBA IOJYy-
YHTCH OTPE3OK HATYPAJBLHOrO psja.

1X kaaco

1. Cu. sanauy Ne 1 gas VIII knacea.

2. Cm. sanauy Ne 2 gaa VIII knacca:

3. Hokasate, 4TO MOXKHO TaK PpACHOJOKHTb HHCNA OT 1
Io #n? B TaGRKLY 7 X A, 4TOGH! CYMME! UHCEJI KDKI0ro cTonbua
Guisn paBubl. (Cp. sazauy Ne 1 jgasm VI knacca.)

4, 4% yenopex exanu B aBToOyce Ges KoHAYKTopa. Masect-
_ HO, YTO HH Y KOTO H3 NACCAXKHPOB He ObljI0 MeIHHIX JeHer
‘M MoHeT KpynHee 20. kon. Jlokasatk, 9To ecnu ofinee YHC/IO
MOHET B aBToOyce MeHbmie 5%, TO naccaxKHpH HE CMOTYT mpa-
BUABHO PACNIATHTECA 3a npoesd. J[las-uHcnha MoHer 5k no-
CTPOHThL NpHMEP TAKOTO PACHpPEAESEHHS IEHEr, NPH KOTOPOM
BO3MOMKEH IIDABHJILHHIE pacdeT.

5. Ha nnockoete gano N touek. Ecar A, B, C — mofbke
TPH U3 HHX, TO BHYTPH Tpeyrodwhuka ABC Her HH ojxofi
TOUKH H3 JaHHbX. JIOKA2aTh, UTO 5TH TOUKM MOXKHO 3aHyMe-
pOBaTh TAK, YTO MHOTOYTOMLRHK 4; Aj...A, Gyler BENYKJ/ILM.

X kaace

1. HaHa moclefOBATENILHOCTD WHCEN iy, Up, iy Hpp ool
U, = Uy = 1, u,,+, —u,,+1+u Hokasars, 410 U5, AeqHTCA
Ha b, npnk— 2,3, ...

2. Ha n.nocxocm NPOBEICHO HECKONBKO MOJOC pasHofl
mupuus. Hpkaxue gBe H3 HHX He Mapannefbhel. Kak nyxkHo
CABHHYTh HX MapanneipHo camuM cebe, urofnl IWIomane ux
ofime# yactk Gplia HauGoabliei?
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. 3, k uesoBek exanM B aBrofyce Ges xompykrtopa. Hasect-
jo, UTO HH Y KOTO H3 HACCAXHPOB He OLIO MEAHHIX JeHer
3 womer Kpymwee 20 Kon. HamectHo, Ranee, uto Kamami
paccadp YNNaTHA 3a Dpoe3f H noayuua cpasy. Jlokasars,
.gT0 HAHMEeHbOIeE YHCJ0 MOHET, KOTOpOC MOrac AJaAa 3TOrg mo-

TpeboBarbeA, PaBHo k + ['2'4"—3]. (Cp.3apauy 4 nna IX knacca.)

4. OxpyxuocTe S ¥ Toyka O Jekar B OJHOH IJIOCKOCTH,:
npudeM O HaxomuTea BHe OKpyxHOCTH. [locTponm nmpoussons-
ayio cdepy, NPOXOAANIYIO Hepe3s OKPYRHOCTh S, H ONHILEM
KOHyC ¢ BepmmuHolt B Touke O, Kacawoumfica 3T0H cdepel -
HallTH MHOXKECTBO HEHTPOB BCEX OKDYXHOCTEH, MO KOTOpHIM
KOHYCHl Kacawrcs chep.

5. Msmectno, uto 2, + 2, 4 ... + 2, =0, roe 2, ~ KoM~
naexkcHele d#caa. JJokasarte, 9TO cpefiM 3THX UHCe)! HaRAYTCH
B2 TAKHX YHCNA, YTO PasHOCTh HX aprymesToB GoJabnie Hag
paeHa 120°,

2-ii Typ
Vi1 kaace

1. CTOPOHE NpPOH3BOJRHOTO BHIYKJONO MHOIOYTOJEHHKA
noKpatenu crapyxu. [IpoRogmTest HeckoNbKO AMarcHasjei
MHOroyroJbHuka. Kaxpas u3 sTHX Auaronaneil Tome nokpa-
IieHa ¢ OFHOH CTOPOHH, T. €. C OLHOH CTOPOHH OTPe3Ka IIpo-
" BefieHa ysKas 1serdas nosiocka. Jlokasare, 470 Xorda Obl OAHH
H3 MHOrOYTOJLHHKOB, HA KOTOpPHIE pasCHT JHATOHAIIMH
HCXOZHLIH MHOTOYTOJBHHEK, BECh TOKpained cHapyxu. (Ho-
NYCKaeTcst, YTOGKl B BEPIIMHE MHOrOYroJbHHKA OKpacka 3sa-
XOOMna BEYTPL.)

2. B xBaapate ABCD na cropoue AB B3aTa Touxka P,
Ha -cropone BC — T1ouka Q, ua cropoue CD — touka R,
Ha cropore AD — Touka S; okasanock, gt durypa PQRS —
npAMOYrofbHHK. JloKasaTb, YTO TOrja NpPAMOYIOJbHHK
PQRS — nu6o xsagpar, nuGo o0najaeT TeM CBONCTBOM, YTO
€r0 CTOPOHB NApaJVie/IbHbl JAHAIOHAAAM KBajpata.

3. liokasatb, uTo cpeiH JOOHX 39 nocAenoBaTeNbHBIX
HaTYpaNIbHEX UHCET O0A33TeJbHO HaHJeTcs TaKoe, Y KOTo-
poro cymma nudp aennTtes Ha 11, _

4. Jauna rtabnuna 4 X 4 xaerku. Ilokaszath, 4TO MOXKHO
TAK pacCcTaBHTh CeMb 3BE3JOUEK B KJETKAaX 3Tofi TabnMiiel,
YTO MPH BBNEPYHBAHHH JIOGBLIX ABYX CYPOK U JIOOGHX ABYX
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CTONOIOBR 3TOA TAOMHNULI B OCTABUIMXCH KJeTKax BCerga Owlia
X0TA Onl 0JHA 3Bezjouka. Jorasars, 4TO eCJIH SBe3J0YeK MEeHb-
e, YEM CEMb, TO BCETA3 MOMXKHO TaK BHUEPKHYTE ABE CTPOKH
H ABa cTosI0Ia, YTO BCE OCTABUIHECA KJETKH GYIYT NYCTHIMH.

5. Jloxasate, 4TO He CYIECTBYET LENWX uucea a, b, ¢, d
YZOBJETBOPSIOMIEM PABEHCTBAM:

abed —a =1961,
abed — b = 961,
abcd —c = 61,
abed — d = 1.
VIII krace

1. Naua durypa, coctosmast w3 16 oTpeskos (pue. 3).

JlokazaTb, YTO HEAB3A MTPOBECTH JIOMAHYH, Mepeceraro-

Iy KamJAeil H3 OTPe3KOB pOBHO

l l | OJHH pas3. U.HOMaHaﬂ MOXeET OBITh

—_— HEe3aMKHYTOH H caMomepecekaiomei-

|—’ I l | ¢, BO ee BepumMun He JOMKHL

JEKATh HA OTPE3KaX, 8 CTOPOHBI-—

Puc. 3. NPOXOAuTE gepe3 ofiiHe KOHUB OT-
PEe3KOB.

2. C UeHTpaMH B BepINMHAX NPAMOYTOJbLHHKA MOCTPOEHE!
YeThipeé OKPYIKHOCTH C DaAByCaMK 7y, fy, 7, 14, TpHUEM
rybrg=ry - rg < d, TAEe d-— JHAIOHANL NPAMOYTONBHHKA.
TlpoBopATcs MBe mapu BHEMIHHX KaCATeNLHHX K OKPYHK--
Hoctam 1, 3 u 2, 4. Jlokasare, 4TO B UETEHIPEXYrOJBHMK, obpa-
B0BAHHHIE STHMHM YeThlpbMs IPAMBIMH, MOXHO BIHCATL OK-
PYKHOCTE.

3. Cwu. sanagy Ne 3 zns VI xaacca.

4, CM. sapauy Ne 4 xqs VII knacca.

5. Jlaua uetBepka umces: a, b, ¢, d. U3 Hee momyuaercs
HoBaf: ab, be, cd, da 1o caeLyIOIEMY BPABHAY: KAKJ0E YHCAO
YMHOMAEETCS HA cJeiyioulee, yeTseproe — Ha mepeoe. Mz Ho-
BO YETBEPKH II0 3TOMY JKe NPaBUIY MOJY4YaeTICs TPEThs H T. X
Joxazars, 4TO B IONYYEHHOH NOCAENOBATENBHOCTH YETBEPOK
HMKOrja He BECTPETHTCH BHOBL werBeépka &, b, ¢, d, KpoMe
cayuasi, Korja a=H =¢=4d =

IX Kaacc

1. Touku A 1 B ABHXKYTCA PABHOMEPHO W C PABHHIMH YTJIO-- -
BLIMH CKOPOCTAMH HO OKpyXKHOCTAM Oy B O, COCTBEICTBEHHO
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(no wacoBodl crpesike). JJokasath, yro BepmHHa C npasuabroro
rpeyroasanka ABC Takke ABHXKeTCs DaBHOMEPHO MO HEKo-
TOpOA OKPYKHOCTH, .

© 2, B KnetRu TAGIHIEL # X n BOHCAHE HEKOTOPHE YHCJA,
Pa3pelnaeTcsl OZHOBPEMEHHO MEHSITh 3HAK Yy BCceX WHCEN He-
goToporo ctonbua usau BexoTopoli crpokd. Mokasartb, 9To,
NpEMeHST HeCKONLKO Da3 3Ty ONepaliHio, MOMHO MpeBPaTHTh
Janayo TA0JIHLY B TAKYIO, ¥ KOTODOH CYMMBI UHCEJ, CTOSIIIHX
g Jo0oM cToafie u B JmoG0H CTPOKE, HEOTPHIATENbHEL

3. n ToYeK COEARHEHE! OTPE3KAMH TAK, YT0 KAKJAd TOUKA
coeliyHeHa ¢ JoGOR pYTOH HEKOTOpLIM AYTEM M HET TAKHX
JBYX TOYEK, KOTOPHE COCAHMHANHCH OH ABYMA DasHHME NyTs-
MH. JokaszaTs, uro ofmee 4HCJIO OTDeIKOB paBHO n — 1.

4. g, b n p— no6ue yuena. Jokazats, yTo HafayTCs TaKHe
83aMMRBO [POCTHE yucaa &, [, uro ak 4 &l peautcs Ha p.

5. Kons u Tlets geqst 2n + | opexoB, n > 2, npHuem
KaXIBIH XOUeT NOJYYHTe BOSMOMHO Oonwiie. Ilpeanaraerca
TpH cnocoba Jenexa (Kax[EH TPOXOZHT B TPH 3Tana).

1-#1 sram; Tlers jesuT BCe OpexH Ha ABe 4acTH; B Kaxzofl
He MEHR(Ie JBYX OpexoB.

2-it sram: Kosa JenuT KaxAylo 4acTk CHOBA HA jBe, B KaX-
JOH HE MeHbINE OJHOTO opexa.

(1-fi B 2-i 9ranm ofmpe 1A BCeX TPeX CIocoGoB.)

3%t srtan. flpu mepBoM cmocoGe Koas Geper
HAHGONLIYI0 H HaHMEHBIIVIO YaCTH.

INpu Bropom cmocobGe Koas Geper cebe offe
cpeinye 9gacTH. :

INMpu TpeTtbem cnocoGe Koaa Geper nubo 6ok~
Y0 ¥ MEHsINYIO yacT, aubo ofe epejnse YacTH, HO 32 IIpavo
priGopa orgaer Ilere opun opex.

Onpejeauts, Kakoi cmocol camuiii Burofumit zas Komm
H Kaxoff HaMMeHee BLIIOAEH LSl HEro.

X Kaaco

L. JoxasaTs, 9T0 AAs MOGHIX Tpex (ECKOHEYHHIX TOC/eNcs
BATEJALHOCTEH HATYPANBHBEIX YHCEN:

2 ' AR I
b, by, vev 4 by i
Cl’ Ca, ey Cn, ane

HaljyTcs TakHe HoMepa p H g, 4TO
Qy > ay b,,}bq, Cp > Cp
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2. B npaMoyrossHHK co cropoHamu 20 u 25 Gpocawor
120 ksaaparoB co croporoit 1. [okasats, 470 B IPAMOYIO/Ib-
HHK MOXHO NOMECTHTH KDY AHaMeTpa 1, e nepecekarinuiics
HH C OJHHMM H2 KBaJpaToB.

3. Cm. zdpauy Ne 2 zas X Knacea.

4, PaccrosHHA OT (PHKCHPOBAHHOH TOUKH P NAOCKOCTH
2o xsyx pepuisH A, B parnoctoponnero TpeyronpHuka ABC
paBBe: AP = 2, BP = 3. OnpenesnTh, KAKOE MAKCHMANbHOE
SHAUEHHE MOXKET HMETh ANHHA OTpeaxa PC.

5. Han mpouseoanHeli Haop H3 -1 B —1 gnuHoft 2%,
M3 nero nosnyyaercs HOBHI HaGop MO CAELVIOIIEMY MPABHIY:
KaXhoe YHCJIO YMHOXAETCA Ha CJIefyIOlee 3a HHM; Nocnex-
Hee, 2F-0e uHcno yMHomxaeTcsa Ha nepsoe. C HOBHIM HaGopoM
n3 41 1 —1 nponeaniBaeTca 10 Ke camoe M T. A,

JloxazaTe, 4TO B KOHIle KOHLOB IonyuuTea Habop, co-
CTOAMMA W3 OJHHX ENWHHIL,

XXV onumnuada (1962 200)
1-i Typ
VII xraco

1. Hana npamas [, nepneHAMKynAspHas oTpesky AB m
nepecexkawouas ero. g mo6oli Toukn M npamo# I cTpourcs
Takag Toyka N, yro A/ NAB = 2/ MAB;, ~NBA = 2/ MBA.
Hokazate, uTo alcomoTHas BeawuwHa pasHoetd AN — BN
He 3aBHCHT OT BrlGopa Touku M Ha npawofi [

2. TlpaBuabHHI TpPeyroJbHHK, OfHA CTOPOHA KOTOPOro
OTMeYeHa, OTPAKASTCH CHMMETDHUHO OTHOCHTENLHO OfHOR K3
cBOHX cTOpoH. IlosMyueHHEIi TPeyroJbHHK B CBOK OuYepeAb
OTpKAETCA H T. ., NOKA HA HEKOTOPOM ILare TPeyroJbHHK
He [IpHJeT B IIepBOHauaJbHoe noaoenne. Jlokasats, yro npa
STOM OTMEYCHHAA CTOPOHA TAKIKE 3afiMeT MCXOLHOE TOJOKEHHE.

3. Ilycts a, b, ¢, d — CTODOHW YETHPEXYrOJbHHKA, HE
annsomerocs: pomGom. JloxasaTh, uTo W3 OTpe3KoB a, b, ¢, d
"MOMHO CJIOKHTS CAMOIEPeceKamuics YeTHPexXyroabHHK. |

4. Cymmy wudp uucaa g o6oanayuM uepe3 S{a). Hokasats,
uto ecau S{a) = S(Za), 10 uncAe a genmtca Ha 9.

5. Hann! n kapTouek; Ha o0eHX CTOPOHAX KAXKHOH KAPTOUKH
HANKCAHO TIO OJHOMY M3 uHcesa'l, 2, ..., n, mpUueM TaK, YTO
K&KI0€ YHCJIO BCTPEYAercs Ha BCEX A KapTOUKaxX POBHO Asa
pasa. [okasars, 4To KAPTOYKH MOMKHO PA3JIOHHTL Ha CTOJe
TaK, 4TO CBEpXY OKakyTcd Bee yHeaa: i, 2, ..., a.
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~

1. Ha croporax AB, BC, CA npasanbHOro TpeyroAbHHKA
ABC Ha#iTH Takue Toukk X, Y, Z (cooTBeTCTBEHHO), YTOGH MJ0-
maik TPeyroJbHHEA, ofpasoBanHoro npavumy CX, BZ, AY,
6H1A BUETBEPO MeHbIle NJAoMIagH TpeyroabHuka ABC u rrroﬁm
6LL10. BHHIOJHEHO YCNOBHE:

2. Cm. 3agauy Ne 2 ang VI xaacca.
3 Hokasars, 4To aad moBoro ueaoro d Haﬂ,c(chsI TaxkHe
OejEe M, #, 4T0

_ n=2m-1

d=—3——
4, Cwm. zagauy Ne 4 mas VI knacca,
5. Cum. 3agzagyy Ne 5 o VII xnacca.

IX ragce

1. laru apa nepecekawmuxcs orpeska AB u CD. Ha
otpesxkax BolOupailores Toukd M H N (cOOTBETCTBEHHO) TaK,
uro AM = CN. Haiitu nonoxenne rozek M u N, npu xoro-
poM JIjHHA oTpe3ka MN mumuumansHa (cp. 3amayy Ne 1 gas
X knacca).

2. ¢Konem» HasmBaercs ¢Hrypd, XoI KOTOPOH COCTOUT
B MepeMelleH i HA £ KJeTOK IO rOpH3OHTaAM H Ha | mo Bep-
tTHKaj M (maH HaoGopor). KoOHB CTOMT Ha HEKOTOpPOM IoJe
Geckoneunofi mraxmarHof gockd. IlpH Kakux n OH MOMXeT
nomacts Ha mofoe safannoe nose? [Ipd KaKHX n TO HERoa-
MOKRO? ,

3. Cm. sagauy Ne 4 zas VI kaacca

4. JaHa cHcTeéMa YpABHEHHH:

xlxg LI xlgﬁz == l;

Xy —XpXg oot Xppep = 1.

xlxs_ x:;x& * -u- . xlsﬂz = l,
S X Xg t e s Xypey — Xigpz = 1

Kakne 3BAYEHHH MOXKET NPUHHMATD Xgy?
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5, HokaszaTh, 4T0 B APAMOYTONLHHKe MJomand 1 MoOmkHO
PACTIONOXUTL HEMEPECEeKAIOUIMecs) KPYrH Tak, 4Tofbl CyMma
HX paguycoB Ouia papsa 1962, _

X xaace

1. B zazaue Ne 1 gna 1X xaacca saMeHNTh OTPE3KH mepe-
CEKAIOHUMHCA JTYUaMH.

2. Ha croponax kBajpara, Kak Ha OCHOBaHHSX, TIOCTPOEHLI
BO BHEMIHIOW CTOPOHY paBHHE PaBHOGEAPEHHBIE TPEYrOMBHHEH
C OCTPHIM YIJIOM [pH BepuinHe. JlokasaTth, 4TO MOJYYHBIIYIOCS
GUrypy Henb3s pasGHTh Ha MapaJ/IeorpaMMEL

3. JIoxasaTh, 9To JI000€ HATYPAILHOE YHLIO MOXKIO Mpex-
CTaBHTL B BHIE CYMMBI HECKOJIhKHX DPA3JHYHLIX YJA€HOB INO-
cnegoratencHoCTH 1, 2, 3,5, 8, 13, ..., 0, =a,_; + a, g -

4. CM. samauy MNe 4 gna [X Knacca
5. CM. sajauy Ne 5 gna VII knacca

2-i Typ
VII kiace

1. ¥ kpas Ounamappa, mmeiomero opMy NpaBHILHOTO
2n-yronnHEKa, cTOHT uiap. Kak Hago mycTHTs map or Gopra,
uTo0Bl OH, OTPA3HBIUMCh OT BCeX GODTOB, BEPHYJICA B TY Ke
Touky? ([Ipu OTpaxeHH# YriEl HAZEHVMS H OTDAMKEHHS! PABHEL)
Jlorasath, 4TO TIPH STOM JUTHHA HYTH Mapa He 3aBHCHT OT
BHIOODA HAuaJbHOH TOUKH. .

2. ABC — pasuoGeapennniii Tpeyroasunk; AB=BC, BH —
Beicota, M — cepenuna croponnt AB, K — Touxa nepeceye-
HHA BH c¢ okpyxsocTsi, npoxopsmed uepes B, Mu C.

Horasars, uto BK = —g— R, rme R — paukyc ONHCAHHO

okono TpeyroabHaka ABC OKpysKHOCTH.

3. «¥ToJKOM» HA3BIBaeTCH (PHrypa, COCTABJCHHAA H3 Tpex
KBajparos co cToponcit | B BHIe Oykewt «[». [okasath, uro
NpAMOYrONMBHEK pasmepamu 1961 X 1963 wenpsa pasGuTh Ha
YroJKH, a TPAMOYTOARHHK pasMepamu 1963 X 1965 — Moo,

4. Hano uncno 100 ... 01; uucno uyself B mem paexo 1961.
Jokaxure, 4T0 3TO YHCJIO — COCTABHOL.

5. Ha naockoctn naner 25 Toyek; H3BECTHO, 4TO M3 JMOOHX
TPEX TOYEK MOIKHO BHIGpAaTh ABE€, PacCTOSHHE MEXAY KOTOPHIMH
mennitte 1. HoxaszaTh, uto cpeid RAHHEIX TOMEK HaHaytcs 13,.
Jeanue B Kpyre paguyca l.
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VI kaace

1. TlpoBeseM B BHIIYK/IOM MHOTOYrONBHHKE HEKOTODHE
_JHAaroHA/H TaK, YTO HHKAKHE [iBE M3 BHX He NepeceKaloTcs
(us OfHOH BEPIIMEEI MOTYT BBIXOIKTH HECKO/JBKO JMATOHAJENH).
Jokasars, uTo HAHAYTCHA N0 KpaHHell Mepe XBe BEpIIHHEI MHO-
FOYroJIEHHKA, H3 KOTOPHIX HE [IPOBEEHO HH ONHOR AMATCHAJH.

2. Kak Halo pacnoqoxutk uncaa 1, 2, ..., 1962 B nocie-
JOBATENBHOCTH . 4, g, ..., Qygge, YTOOH CYMMA:

ta; — g |+ e —ag |+ oo + [Bro61 = Crnsa | T | Crgea — i |

Ghiia Haubonbuies?

3. B OKpYXHOCTL BIHCAH HENPABHJALHEIR 71-YTOJBHHK,
KOTOPHIl NPH NOBOPOTE CKPYKHOCTH OKOJO IIEHTPA HA HEKO-
TopHl yronl o + 2rx coBmemaercs caMm ¢ coboil. Jlokasartk,
4T0 71— YHCAO COCTABHOE.

‘4, M3 uHcen x,, x5, X, X4 X; MOMHO O6pa3oBaTh JECATh

NONAPHEIX CYMM; 0603HAUHM HX Hepes a;, dy, ..., &y JIOKA3ATH,
YTO, 3HAA YHCAA @y, Oy, ..., &;, (HO HE 3HAsA, pa3yMeercs, cyM-
MOH KaKHX HMEHHO IBYX HHCEl ABJASEICA KamJoe H3 HHX),
MPKHO BOCCTAHOBUTE MHCHA X[, Xy, Xg, X4, Xg.
B, Ose okpyxHoctk O, u 0, nepecekaiorcad B Toukax M
H P. O6osnauuM gepes MA xopay oxpy:uocTH (), Kacawouyio-
csi okpyxkHocTd O, B Touke M, a uepes MB — xopay okpyx-
noctu (Y, Kacawnylocd oxpysuocta O, B.1ouke M. Ha npamoii
MP oraomen orpesox PH = MP. [lokasars, 4To geThpex-
yronbHuK MAHB MOXHO BHHCATh B OKPYXKHOCT.

IX kﬂacs

1. MIkoNEHHK B TedeHHe YueOGHOTO TOAA NOMKEH peaTh
poBHO 10 25 3a7ay 3a KaXAwE Ayinue noapsia 7 apel. Bpews,
HeoGXOLuMOe HA pelrerHe ORHON 3ajaun (uoGoil), He MeHseTCH
B Teuenue AHY, HO MEHSIETCH B TeyeHHE y4efHOTO rofa no H3-
BECTHOMY WIKOJLHMKY B3aKOHY W BCETAA MeHblle 4D MHHYT.
IIIkonbHUK XOUeT 3aTPATHTL HA pelueHMe 3ajau B ofmell cnox-
HOCTH HauMeHbliee BpeM#. JloKazaThb, UTO /IS 9TOMO OH MOMKET
BHOpPaTL HEKOTOPBIl JEHb HejenH H B 9T0T ACHb (KaxKAYIO
Heaenwo) pemars no 25 3anag. :

2. Cu. sagauy Ne 2 nna VIII kaacca, rae BMecTo yHcea
L, 2, ..., 1962 paatel 25 NPOH3BOJLHBIX DPasiHUHBIX YHCEN.

3. CTopoHkl BREIIYKJOIO MHOMOYTONBHHKA, NEpHMET]  Ko-
‘Toporo paeen 12, otoABuramTes Ha paccrosune d =1 Bo
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BHEUIHIO CTOPOHY. JIOKA34Th, UTO MJIOWIAAL Mnoroyro.'lbauua
YBENHUHTCA 1O Kpafnedi Mepe na 15.

4, Cm. 3anaay Ne 4 pns VII kxacca

5. Iauel 2" KOHEYHHX TOCACAOBaTENbHOCTER u3 nymel
A eIUHMI, NpHYEM HH OJHA H3 HHX He ABJAAeTcs HAYanIoM
aukakofl gpyrofi. Hokaszarh, 4r0 cyMMa [JHH 3THX MOCTELO-
BaTENLHOCTEH He MeHbIe 7 - 27,

X xaace

I. Ha panuoft npsamofi [, npoxoxsmefi uepes nentp O
JAHHOM OKpyxHOCTH, duxcuporaHa Touka C. Touku A u A’
PaCTOJIOKEHE HA OKPYXKHOCTH IO ORHY CTOpOHY oT [ Tak, uTo
yrael; ofpasoBannnie npaMeMe AC 1 A’C ¢ npsamod [ pasneL
QGosnaunm uepes B 1ouky nepeceueHHsi npsmuix AA" n L
Nokaszath, 4To TONOKEHHE TOYKH B He 3aBHCUT OT TOUKH A.

2. CM. 3zagauy Ne 2 gas IX kaacca.

3. Cw. sapauy Ne 3 ans [X wmacca.

4. Kag Haj0 pacno/oXiuTh B DPOCTPAHCTEE NPSAMOYIONb-
sHf papajasenenune], wToGbl NJOMAJb €r0 NMPOEKUHH HA ro-
PH3OHTAMLHYIO MWIOCKGCTh Oriia Hauboabuieli?

b. B maxMaTHOM TYpPHHpE KAX/IBIA YUAaCTHHK ChITpan c
KaXANM APYTHM OLHY napTuoo. [okasaTs, 4T0 Y4acTHHKOB
MOKHO TAK 3aHYMEPOBATh, YTO OKAXKETCH, 4TO HH OIHH ywacT-
HAK He [IPOMTpad HEeNoCPeICTBEHHO 33 HHM CJefYIOIIEMY.

XXVI osusnnuada (1963 200)

I-4 Typ
. VII kaaco

1. ¥z Bepmmeel B npouseoanHoro rpeyrosinaika ABC
NpoBefeHH BHE TpeyroNbHHKa npambie BM u BN, Tak uro
LABM = £ CBN. Toukn A" u (’ CHMMETPHUHBL TOUKaM .
A u C ortHochresnbHO npaMmx BM n BN (cooTBETcTBeHHo)
Hokasath, uto AC = A’C.

2. a, b, c — TaKHe TpH 4HCJA, 410 @ + & + ¢ = 0. Jo-

Ka3aTh, 4TO B TOM cCJydae

/ "‘/ // — / # ggpiBfiﬁiﬁ% . éOg’f‘HOHIeHHe
{

3. Hmeetca 200 rapro-
gex pasmepoM | X2, Ha xax-
. Aofi A3 KOTOPHIX HANHCAHBI
Puc. 4 qncaa +1 g —1 {em. puc. 4).
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MOKHO MM TaK 3anNONHHTL STHMH KAPTOUKEMH JHCT KJETUaTOH
Gymary pasmepom 4 X 100, 4TOGH npou3BefieHHS] uMCEN B
“RAKAOM croablle H Kaxjod cTpoke oOpasoBaBuieiics Ta6-
aunokl GBIMH NOJOKHMTEIbHEI? (Kap'roql(a 3aHHMAeT ENHKOM
pme cocellHue KaerkH.) (Cp. ¢ sapaweit Ne5 nna VIII knacca).

4. Cm. sapauy Ne 4 anst VIII knacea. :

5. MoxHO JIH Tak npoBECTH HPAMYIO MO MIHCTY .KjeTyaToi
6ymaru pasmepoM 20 X 30, uTo6Ll oHa nepecexkna 50 Kaetok?

VIl kaace

1. a,, a5 ..., a,— Takne yucaa, 9ro @, -+ as + ... -+ a, =
= 0. HokasaTh, 4To B 3TOM cJy4ae COPABEAMHBO COOTHO-
IIeHHE:

S=a0,+ a8+ ... +0a, ,0,<0;

B CYMMY S BXOJAT BCE BOSMOMHEIE TIDOH3BENEHHA Q,a; i + |
{cp. c sagaveii Ne 2 pna VII kanacca). '
2. Jauu BHINYEJBE geTbipexyronnauk ABCD mnnomags S
i Touka M muyTpH Hero. Toukn P, Q, R, S cHMMeTpHUHEI
Touke M OTHOCHTENLHO CepefHA CTOPOH UeTHPEXYrOJLHHKA
ABCD. Hafite nnowans wernpexyroashurka PQRS.
3. PemuTh B leNbiX YHCJAAX YpABHEHHE

Mo X2, g,
T+y+x 3

. 4. Ha naockoctd fAanel 7 npsMBIX, HHKaKWE [IBE U3 KOTO-
pux He mapanjenbel. Jokasate, 4to HaﬂﬂyTCH JBe H3 HHX,
YroJl MeXAy KOTOPEIMH Menbile 26°

5. Jlucr kaeruatofi Gymaru pasmepoM 5 X n 3amoJHeH
KapTouxamu pasMepoM 1 X 2 Tak, YTO KaXK71as KapTO4yKa 3a-
HHMaeT LeJHKOM jBe coceanHe xaeTkd. Ha kawnok kaprouke
‘Hamycaukl yHeaa - 1 1 — 1 (puc. 4). H3BecTHO, UTO MpOH3BEAE-
HHA YHCEJ 110 CTPOKaM H cTonbmaM obpazoBaBmedics TadJHLE
NoJIOKHTENBHEL IIpA Kakux n 970. BOSMOXHO?

IX xrace

1. Dleppuit wies u pasHocTs apudMeTHUECKOH mporpec-
CHH — Lejple gHcna. Jlokasarb, 9TO HABJETCA TAKOH WieH
[pOTPecCHH, B 3AHHCH KOTOPOro ydyactsyer uudpa 9.

2 Cu. sajayy Ne 5 gna VIII knacca

197



3. a, b, ¢— mo6ple MOMOKHTE/NbHLe yHCHd. JIoKasdTs,

qTO
i} b ¢ 3
b+c+a—|—c+a+b>/—2—' _

4. M3 miofuix ueThipex TOYEK HA TMJIOCKOCTH, HHKAKHe
TPH M3 KOTOPHIX HE JexkaT Ha OQHOH mpsAMofi, MOX(HO TakK
BLIOpATh TPH, UTO TPEYroJbHHK ¢ BEPUIMHAMH B ITHX TOYKax
BMeeT XoTa Obt 0guH yrod, ne Goapmii 45°, Hokasars. (Cp. ¢ 3a-
naveit Ne 2 gz X Kaacea.)

5. MoxHO JH B nNpAMOYTONBHHK ¢ OTHOIIEHHEM CTOPOH
9: 16 BnHCaTh NPSAMOYTOJALHWK € OTHOUIeHHeM ciopon 4:7
(rax, urtofel Ha KaxkJo#i CTOpOHE NEPBOTC MPSMOYrOJBHHKA
JIEKAJ/IZ BEpLIHHA BTOPOro)?

. X rkaacc

1. Cm. sagauy Ne | ana IX knacca.

2. Mz mo6pX WecTH ToUeK Ha IocKocTE (H3 KOTOprx
HEHKaKHe TPH He JekaT Ha ofHoll mpamoil} MOXKHO Tak BEIGparh
TPH, 4TO TPEYrOJBHHK C BEepIIHHAMH B 3THX TOYKax HMeer
XoTa Oul oaus yroa, He Gonbmmit 30°. [okazate.

3. Kakoe HauGoJbhree uyHCNO KJETOK MOMET Iepecedb
npaMas, NpoBeAeHHAs HAa JIHCTe KJIE’T‘IaTOﬁ dymarn pasMepoM
m X n KJIeTOK? :

4. a, b, ¢ — rakue Tpu uucaa, aro abe >0 a4 b -
4 ¢ > 0. Hoxasate, ute a*-+ b* + ¢" > 0 upu JgiofoM Ha-
TYpanbHOM 7.

5. Han mnpouzsonbnuifi TpeyronsHuk ABC. Hafitm mHO-
KEeCTBO BCeX TAKHX Toyek M, uro nepnemnxynﬁpm K npa-
Mem AM, BM, CM, npoBeJeHHEE H3 TOUeK A , C (cootBer-
CTBEHHO), TepeceKanTcA B OAHOH TouKe, '

XI xaaco’
1.- TTonoxurenHLe YHCHA X, Y, 2 06/a7210T TEM CBOACTBOM,
910 _ :
arcig x + arctg y - arctg 2 < =.

Jlokasath, 4TO CyMMa STHX yzcesa GoJbIme WX MMPOU3BEICHHA.

2. Jlana cucrema u3 20 pas/MYHEIX OTPE3KOB C OOIIHM
HAuaJIoM B JaHHOH Touke A H ¢ KOHIAMHU Ha npaMmodl [, He.
npoxogAmell yepes Ty TOUKy. JlOKasaTh, 4TO He CYLIECTBYET
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aMKHYTOH 25-3BeHHOA JOMaHOM, AN KakJAOro SBEHA KOTO-
erﬁ' Hamencqd Gxl OTPE30K CHCTEMEI, PABHLIE ¥ MApaJIe/IbHbil
“9TOMY 3BEHY. '

3. Cwu. sajiagy Ne b ana X kJjacea,

4. Ws undp 1, 2, 3, 4, b, 6, 7 cocTapaaoTca BCeBO3MOKHEIE
ceMH3HAUHEIE YHCJA, B 3AIIHCH KOTODHX KaMJas B3 THX Dndp
BecTpeuaeTcss poBHO ofMH pa3. Jlokasath, yto cyMMa Beex
TAKHX w4HMces Jenutca Ha 9.

5. Kamjoe peSpo NpaBHJBHONO Terpasapa paageneao Ha
TPH PABHBIE YacTH. Yepes KaMAYIO IOAYHEHHYIO TOYKY AeNeHHA
POBEAECHB JiBE [LIOCKACTH, NAPA/iJieNbHBIE COOTBETCTREHEO
JABYM TpaHAM TeTpasipa, HE NPOXOAANHM 4epes 5TY TOUKY.
Ha cxojbko yacTefi MoCTpoeHHBIE IVIOCKOCTH pasOHBAIOT TeT-
paszp?

2 Typ
VII &aaco

1. 3agop BHIycKaeT morpeMylIKH B BHJE KOJbLHA ¢ Haje-
TEIMH Ha Hero 3 KpACHBIME H 7 cHuHMH wapHxamH, CKOJbLKO
Pa3HUHEIX TOrpeMymex MmoyeT OhITh BeinylleHo? (/e mo-
CPEMYIIKH . CUHTAIOTCA ONHHAKOBHIMH, €CJM OfHA M3 HHX MO-
KeT OHTL NOJyYeHa 3 JPYrofl TONBKO NEpeIBHKEHHEM Ia-
[HKOB [0 KOJbLLY ¥ NepeBOpayHBaHHEM.)

2. Cm. sapaqy Ne 2 gna 1X knacea,

3. Jan nponsBo/ibHbiH TpeyronbHEK ABC W nposegena
TaKas HpﬂMaﬂ, nepeceKawomas TpeyI‘DJ'leHK, qTO PAacCTOAHHE
20 Hee or Toykd A paBHO CYMME PAcCTOSHHH RO 9TOH mpaMoit
ot Touex 8 u C. Jokasars, 4TO BCe TaKHe NPsAMble HPOXONAT
qepes OLHY TOUKY.

Kakoe HanGo/bilee KOMHYECTBO UHCEN MOMHO BblﬁpaTb
H3 Haéopa 1, 2, ..., 1963, uroGut cymMmMa JOCBIX ZBYX Bblﬁpal-l-
HHIX YHCeN Jequjach Ha 267

5. CHcrema Touex, COeLHHEHHEIX OTDE3KAMH, HA3IBIBASTCH
4CBASHOM», ecant H3 JOGOH TOYKH MOMHO NPOHTH B JuoOyio
ApYrylo Mo 3THM OTpeskaM. MOXKHO JIH COeAHMHHTb NATH Toyek
OTpe3KaMH R CBASHYI0 CHCTeMY Tak, 4YTOOHl NPH CTHPEHWA
MmoGore oTpe3xa o6pasoBajiCch POBHO ABE CBA3HBIE CHCTEMB!
TOueK, He CBfi3aHHme ApYyr c apyroM? (Mbl cunTaeM, 4to B
MecTax Mepecevenns OTPE3KOB MEPEXOA C OLHOrO H3 HUX Ha
J..‘l,pyrou HEBO3MOKEH. )
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Vi K000

l. a,, a,, ..., @, — NPOH3BONBHLIE NOJOKHTENLHLIE YUCIA.
O6ozHauuM uepes bk KOJIHYeCTBO YHCe] H3 HAGOPa &y, By, -..» By
YIOBJAETBOPSIIOIGHX YCJIOBHIO: @, > k. Iloxasarh, 4To

a; + as + ... -i-a,,,—bl—l—b,-{—... .

2. B Ta6nauy 8 X 8 pnucany Bece nenne yueaa ot I jgo 64.
Hokasars, yTo npH 3TOM HaljyTca ABA COCEIHHX UYHCJA, pas-
HOCTh MEKIY KOTOPHIMH He MeHbure 5. (CoceZHHMH HA3HIBAIOT-
CA YHCAd4, CTOSLIHE B KJETKAX, BMEOWHX OOULYIO CTOPOHY.)

3. HafiTH MHOXKECTBO LEHTPOE TAXKECTH BCeX OCTPOYIOJib-
HEIX TPEYroJhHHKOE, BIHCAHHEIX B JAHHYIO OKPYXHOCTh.

4, Kaxoe nanfonbliee KOJHUECTBO YHCE MOMKHO BHIGPATH
H3 Habopa 1, 2, ..., 1963, uTolni cyMMa HMKaKHX IBYX UHCEN
He Jenuniach Ha HX paanoc*rb?

5. [To annee. gnuuoit 100 METPOB. HAYT TPH UCJIOBEKA €O
ckopocTamu 1, 2 a 3 km/fuae. Hofipa fo KoHUa aiicH, KamKIelf
W3 HUX [OBOPauHBaeT M HIET Hasay c TOR KEe CKOpOCTHIO.
Ilokasate, g0 HAReTCA OTPE30K BPEMEHH B 1 MtuTy, Koraa
Bce Tpoe GyAyT H,g'm B OJHOM HAMPABJEHHA.

IX raace

1. Ilan npousBoabyuifi TpeyronbHuk ABC u.Toyka X BHE
ero. AM, BN, CQ — mexnarn Tpeyronsauka ABC. Nokasars,
UTO mIOMIAAL OAHOrO M3 TpeyroJpHukos XAM, XBN, XCQ
PaBHa cyMMe [JIOIMafed ABYX APYrHX.

2, Kakoe HauGoJIBIIEE QHC]O TOYRK CAMOIEPECEUEHHA MO-
eT HMeThb 3aMKHyTasa l4-3BeHHAs Jnomasasi, OPOXOAAIIAf
[0 AMHHAM KJeTuatofl OyMarm Tak, 4YTQ HH Ha KakoH JHEHH
He JexAr 6oJjee OZHONO 3BEHA JIOMAHOIH?P '

3. B opaeunvsiom 10-yrospHuKe npoBefieHH BCE OHATOHA-
ad. CKOABKO HOHApHO HenoJoGHHX Tpeyro.nbﬂuxos MOXKeT
. MpH 3TOM 00pAa30BaTLCA?

4. B raGanuy 9 X 9 Bnucadsl Bee Uennie yucna ot 1 go 81.
JoKasaTs, 4YTo Ha#AyTcd J4Ba COCEOHHMX WuHCAA, pPA3HOCTh
MEX]JY KoTOphIMH He MeHbime 6. (Cp. ¢ sagauefi Ne 2 gaa VIII
_KJ1acea.)

5. Cm. sagauy Ne 5 gna VIII raacca.

X kagee !

1. JoKka3aThb, 9T0 MIPH HEYETHOM N ypABHEHHe x" -+ y# = z¢
HE MOMKET HMETb pemeunﬁ B Ue/RIX YHCNAX, €CaH x + y)
HpOCTOE YHCTO.
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2. Ha nucre 6yMarn HaHeceHa ceTKa M3 1 FOPH3OHTANLHEIX

g # BEPTHKAJBHHX NPAMBIX. CKOJNBKO pas/HUHHX 2n-3BEHHRIX

JIOMaHEIX MOXKHO NIPOBECTH [0 JIKHHAM CeTKH, TaK HTOOH KaX-

pas JIOMAHAT [POXOIMIIA O BCEM TOPH3OHTANBHEM H BCEM
 BEPTHKAJILHEIM NPSIMEM?

3. U3 uentpa npaBHJLHOrO 23-YyroALHHKA IMPOBENEHH BEK-
_TOpHl BO BCe ero BepHHul, Kax Bago BHOGpaTh HECKOJLKO
BEKTOPOB M3 3THX 2D, 3T06bl HX CyMMa HMeJa HauGoJbLIYIO
JVIAHY?

4. A’, B, C', D', E' — cepesHHH CTOPOH BHIIYKJOrO
natuyroabHaka ABCDE, [lokasars, 9To MJIOMAKH NATHYIOMb-
gHKoB ABCDE mn A’B’C’DYE’ cBA3aHE COOTHOUICHHEM:

1
Sasepe > 5 Sascpe.

5. TlocnenoBarTe/bHOCTh YHCEA &y, dg, ..., 4, ... OOGpa3yeTca
clelyiomuM  obpasom:
2
: a-_,+2
a1==as=_l; ans._nl_...._.._ (n>3)
anmgp

L[oxaaa'rb, 4yTO0 BCE YHCIA B noc/1eJOBaTeNLHOCTH — eJbIe.

X1 gaaco

1. foka3aTtb, 4T0 HE CYIeCTBYeT HNONAPHO PAJIHUHEIX HA-
TYPaJbLHHX UHCeN X, Y, 2, £, AasA KOTOpuX Obio 6bl cnpaBex-
JIHBO COOTHOLUEHHE

x.].’__i_ y}' a— 22 + ff.

2. HoxasaTb, 9T0 W3 OJHHHAZUATH NPOU3EOJBHHX G&CKO-
HEURHIX JECATHUHBIX ApoGeili MOXHO BmifpaTs JBe RpolH,
PasHOCTE KOTOPHX HMEET B JecATHYHOH samuch JHGo Gecko-
HeuHoe YHCAO EyJeH, Juo GecKOHEeuHoe UHCJAO LEeBATOK.

3. Ha#itu Bce MHOrou/eHH P(x), A/ KOTOPEIX CIpaBejaHBO
TOXKJECTBO: :
x-P(x—l)E(x—26)-P(x). ;
4. Cu. 3anauy MNe 4 aaa X xnacea. '

5. Horasatb, uyTo HA cdepe HeMb3A TaK pacno.nox(mh TPH

IYTH B 300° Kaxkaan, 4Tofbl HHKAKHe jABe’ H3 uux He HMEH
HH O0mMX TOYEK, HH OCIIHX KOHIOB.
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XX VII oxuumuaaa (1964 zoa)
’ 1-it Typ

V1! xaaco

1. B tpeyronvsike ABC BbicOTH, ONYIICHHLIE HA CTOPOHEL
AB u BC nHe MeHbie 3THX CTOpoH (cootBercTsenHo). Halitu
YIVIEL TPEYTOJbHHKA.

2. Ha panHOfi OKpYyKHOCTH BHIGPAHBI JAHAMETPAJBHO TPO-
THBONOAOMKHEE TOUKH A H B u Tpeths Touka C. Kacarteannas,
MPOBCNEHHAS K OKPYXHOCTH B Todke B, u mpsamas AC nepe-
cekawores B Toyke M. JlokasaTh, 4yTO KacaresbHas, npoBe-
JeEHad K OKpPYXHOCTH B Touke C, JEJHT [ONOJAM OTPE3OK
BM.

3. Jloxasarp, uro cymma iap 4gucaa, ABISIOMErocd ToY-
HEIM KBANPATOM, He MOMKeT paBHATHCS IATH.

. 4. Ha nucre Gymarw mnpoBefcHo 1] TrOpH3OHTANBLHLIX H
i1 BepTHKANBHHIX MpPAMEIX, TOYKHM IIEpeceueHHs] KOTODHIX
HASEIBAIOTCS «¢y3/1aMH». «3BEHOM» MbF OYAEM HA3BIBATHL OTPE3OK
OpAMOH, CORNHMHAIME JBa COCEIHHX Y3Ja OfHOH npaAMOH.
Kakoe naHMeHblee YHC/IO 3BEHHEB HARO CTepeTb, YTOOL! IO-
cJ/le 3TOTC B KaK/JOM Yyane cxXojHJjoch He 0ojee TpeX 3BeHbeB?

5. TlocnegosateBHOCT ao, @y oy +ens @, - 00PA30BAHA
Mo 3aKOHY: ,

Uy =ay = I; Qpt1 =0y ap + L, n=1,2, ... =
Joka3atb, 4TO UHCIO @44, HE AeTHTCH HA 4.

VIiil raace

- 1. CM. aanaay Ne 1 gas VII knacea.

2. HafiTu Bce Takue HaTypajibyhie 4HC/A M1, 9TO HHCAO
(n — 1)! He peautca Ha 2,

3. PemuTh, B HEABIX 4HC/IaX YPaBHEHME:

Vx-i- Vx-+ e VT{-—-z.

4 KopHel

4. B wectuyroapHnke ABCDEF sce yriw paseel, oxa-
3aTh, 4TO JJIHHBI CTOPOH TAKOrQ IIECTHYTOJIbHHKA YIOBJETBO-
PAIOT COOTHOILEHHAM:

AB—DE = EF —BC=CD— AF.
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+ B, PaccMoTpeM cyMmbl nudp Bcex uucea ot 1 go 1 000 000
" pKJIOUHTENLHO. Y MOJYUEHHBIX UYHCE/ CHOBA DPAacCMOTDPHM
cyMMbl UHp, H TaK jajee, MOKA He MOJAYYHM MHJJIHOH OJHO-
SHAYHBLIX uHCel. Kaxkux yHcesn GoJbie Cpej¥ HEX -— €J\HHHI
WM ABOEK?

IX ragec

1. PeinTh B MOJIOMKUTETBHHX YHCNAX CHCTEMY?

XV =2z,
¥ =%
2 =

2. Hokasark, YTO NpoOH3BeLeHHEe ABYX NOCIEA0BATENLHBIX
HATYPAALHKEIX yHcel He ABAsAeTcd CTeleHbld HHKAKOro Leoro
uRCIa.

3. Haeectno, uto npH moGoM nenoM & == 27 qucio @ — A3
nenurcs Ges ocratka Ha 27 -— k. Haiita a.

4. CM. zapauy Ne 4 ana VIl wnacca. Kpome 'roro, JIOKa-
3aTh, YTO €C/MH LJUHBI OTPE3KOB 4, dy, @5, 04, Q5 Qg YAOBJE-
TBORSIOT COOTHOINEHH M '

al“—.a4 = a5-"—(12 = 03—03,

TO M3 3THX cn"pesKOB MOXHO MOCTPOHTh PABHOYTOJBHEIR ImIe-
CTHYTONBHHK.

. & B qe'mpexyronbnnxe ABCD w3 pepunn A u C npoge-
JeHBl TEpPneHANKY/AAPH Ha ZuarcHans BD, a u3 mepumu B
B D npopepenn nepnenikyastpel Ha juarcHame AC. Hoka-
3aTh, YTO 4eTHpeXyronbuHkH ABCD w MNPQ nopoGHbL
(M, N, P, Q — ocHOB2ZHHUS NEPIEHAHKYAAPOB.)

X—XI raaccet

‘1. YUncno N sBnsercs TOUHRIM KBaApaToM W He OKAHYM-
Baetcs HyneM. [locsie sauepkMBaHHSl ¥ 3TOro WHeda ABYX MO-
CNEIHHX UAQP CHOBa NOAyduacs TouH xBazpar. Haiira
HauboJpnee yucao N ¢ TaKMM CBOHCTBOM.

2. Cm. sagauy Ne 3 ama VIII kaacca.

3. MasecTHo, 9To npH aoGoM nenom & += 27 gucio o — J1sas
nenutcst Ges octatka Ha 27 — k. Haiitn a. (Cp. sapauy Ne 3
aasa 1X Knacca.)

4, Cwm. sagauy Ne 4 ans VII1 knacca,
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5. Ha kakoe HauMeHblllee YHC/O HENEPECEKAOMHUXCA Te-
TPasfPOB MOXKHO pa3fuTh Ky6?

‘ 2-ii Typ
VIl xaace

1. Ha orpeske AC Bri6paHa npou3BOJbHO Touka B H Ha
orpeskax AB, BCu AC, KaK Ha iuaMeTpax, [IOCTPOEHE! OKPY:K-
voctd O,, O, H O, Yepes Touxy B NnpoBOgUTCS NPOH3BOJbLHAS
npsMas, nepecexawmas oxpywxuoers Oy B toukax P u @,
a oxpyxHoctd O, H O, — B Toukax R 0 S (coorse’rc'meﬂno)
Jorazars, uto PR QS

2. Cobpaauce 2n 4esoBeK, KawIBlfi H3 KOTOPHIX 3HAKOM
He MeHee yeM ¢ 7 NPHCYTCTBYIOMHMH. J{0Ka3aTh, YTO MOMKHO
BRIOPATE 2 HUX YETHIPEX UeIOBEK H PACCAIUTH HX 33 KPYIJIbIM
CTOJIOM TAK, YTO NPH STOM KawAuli OyIeT CHIETh pAfoM €O
CBOMMH 3HaKOMHMH., '

3. B xBazpare co croponofl Anuuel 1 Bubpans 102 Touxw,
U3 KOTOPHIX HHKAKHE TPH He JlexaT Ha ofHok npamMoi. oka-
3aTh, YTO HANAETCA TPEYTONLHHK C BepmHHaMH B 9TUX TOYKAX,

mnomank KoToporo MeHblle, uyeM 100

4. Uepes npotusononoxupie pepmuHel A u G uernipex-
yroaeuuka ABCD npoBeleHa OKpYXKHOCTB, RepeceKamas
cropoust AB, BC, CD n AD cooTBeTcTBEHHO B Togkax M,
N, P u Q Mssectso, uro DP = DQ = BM = BN =R,
rae R — paguyc oKpyxHocTH. JIoKa3aTk, YTO B TAKOM Clyiae
cymma yraoe ABC m ADC pammoro YeThIPeX yrobHUKA
paBHa 120°.

5. Tlpu xakux HaTypanbHBIX @ CYIIECTBYIOT TakHe HaTy-
pajgbHBIE YHCIA X H ¥, uTO X% + Y% = axy?

VIII xaace

1. B n crakaHoB focTaTOuHO GOJBIIOA BMECTHMOCTH Ha-
JUTO 1OPOBHY BoApl. Paspemaerca nepesnsatk H3 J0SOTO
CTAKaHa B Jm0oH APYroll CTOABKO BOARL, CKOJILKC HMeeTcA
B 3ToM mnocqenneMm. [IpH Kaxhix # MOMHO B KOHEUHOE YHCIO
onepanHii CJAMThL BCHO BOAY B OAMH CTaKau?

2. Hauu Tpu ToukH A, B, C, nexauiye Ha ogHON npsAMoOi,
H Toyka O BHe 3TO# npﬂMoﬁ Odosnauum uepes.0,, Gy, O,
LEHTPH  OKPYKHOCTEH, ONYCAHHHIX OKOJO TpPEYTOJLHHKOB
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'0AB, OBC, OAC. Jlokasats, 910 TOIKH 0,, 0,, O, n O nexar

HA OZHOH - OKPYKHOCTH.

3. Ha ksagparHoM none pasmepom 99 x 99, pasrpag-

'NEHHOM HA KJETKH paamepamu | X 1, urpaior asoe. IlepBsiii
-HPPOK CTABHT KPECTHK Ha LEHTp [I0/f, BCJIE] 32 9THM BTOPOi

HTPOX MOMKET [OCTABHTb HOJHK HA JIOOVIO H3 BOCHMH KJETOK,
OKPYKAIOIMHX KDeCTHK nepeoro Hrpoka, H T. A [Ilepauft
HI'POK BHIHIDHIBAET, ©CJAH €My YAACTCA MOCTABHTL KPECTHK
Ha mofyl yrJaoBylo KaeTky. [lokasarb, 4To mpr moGo#l urpe
BTOPOr0 HIpOKa NepsLlii BCErda MOMKET BLIMIPATh.

4. BryTpH paBHOcTOpOHHEro (He 06f3aTeJqbHO NPABHMb-
goro) cemuyronbuauga ABCD EF G B3sATa 1pOH3BONLHO Touka (.
O6ozuaunm gepes M, N, P, Q, R, S, T ocHoBanus meprieH-
JHKYJSIDOB, onyiendux W3 Ttoukd O na croponw AB, BC,
CD, DE, EF, FG, (GA coorteerctBerHo. FlaBecTHO, 4To TOUKH
M, N, P, Q R, S, T nexar ua caMHxX CTOpPOHaX, a He H A
HX OpojfoaxedHdx Jlokasars, uTo

AM + BN + CP 4 DQ + ER + FS -+ GT ==
= BM +CN + DP 4 EQ4- FR +-GS 4+ TA.

5. B kBagpare co cTopoHON INHHH | B3ATa NPOMIBOJLHO
101 Touka . (He oOfA3aTelkHO BHYTPH KBAajpata), pHYEM
HHKAaKHe TpH M3 HHX He JexarT HAa ofHofl npamofi. Hoxa-
3a8Tb,” YTO CVINECTBYET TPEYTOJbHHK C BEpIIHHAMM B S5THX

TOYKAX, [AOUIALL KOTOpOro Be Goablne 00"

IX kaaco

1. Cum. sapauy Ne 4 a1 VIII kaacca.

2. Cum. sagauy Ne 1 ans VIH xaacca.

3. Hokasarb, uro mofoe d4eTHOE uHucno 2n MOXKeT OulTh
CIHHCTBCHHHIM 00pa3oM MPeJACTABIEHO B BHIe 2n = (x - y)? 4
+ 3x 4 4, rOe x U y — OeJble HEOTPHUATILHLIE YHCHA.

4. B tpeyromsuuke ABC cropona BC pasHa noaycymme
IBYX APYTHX ctopod. Jlokasats, uro OuccexTpuca yraa BAC
NEPIEHAHKYNIPHA OTPe3KY, COCEMESIONEMY IEHTPLI BIHCAH-
HOfl H ONHCAHHOA OKPYXHOCTEH TPEeyroJbHHKA.

5. Ha gmeruaroii GyMare Hagepuena 3aMKHYTas JOMaHas
€ BepIIWHAMH B y37aX CETKH, BCE 3BeHkA KOTOPOH paBHHL.
Hoxasarh, 9T0 UHC/I0 SBEHLEB TAKOH JoMaHof gerHo. -
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X Kxaace

1. B n MeHsVpOK HaAHTH # PasHHX MHIKoCcTeH; Kpome
TOro, HMeeTca OAHAa IycTas MeH3ypka. Moxro nu 3a xomey-
. HO® YHCJIO OonepauMil COCTARKTL PABHOMEPHBIE CMECH B KauIOH
MeH3ypKe (T. €. C/Ie1aTh TaK, YTO0B B KaMN0H MeH3ypKe ORLIO

PpoBHO —- OT [€PBOHATAMBHOIO KOJHYECTBA KAKA0H KUIKOCTH
H OpH 3TOM OJHA MEeH3ypKa 6rsa O mycToii)?

I1 pPHMEeYaHHe. Meusyp;{a HMEET JeNIeHHA, NO03BOJAICLIHE NSMEPHTH
OGBeM HaJHTOH KUZKOCTH,

2. [lana cucTeMa #3 71 TOYCK HA IIOCKOCTH, NPHYEM H3-
BECTHO, YTO A JHOOHIX IBYX TOUEK JAHHOH CHCTEMBI MOXKHO
YKA34Th JHHMKEHHE I[JIOCKOCTH, NPH KOTOPOM hepBas Touka
nepefifer BO BTOpPYIO, & cucreMa nepeiifeT caMa k ce6d. Jloxa-
8aTh, YTO BCE TOYKH TaKOH CHCTEMBL JIEHKAT Ha ORHOH OKPYXK-
HOCTH, ‘

3. Man tpeyronwhEk ABC, npuuem ctopona BC paBHa
foNyCyMMe ABYX APYrHX cTopoH. [loxasaTh, uTo B TaKOM
TpeyroasHHKe BepmuHa A, cepegurn cTopoH AB u AC nu
NEeHTPLl BRUCAHHOH # ONHCAHHOHM OKpYymxHOCTell JexaT Ha
OZHOH OKpPYHHOCTH (cp. 3aauy Ne 4 nia [X knacca).

4. Moxnro /M Ha Kaeryatolf Gymare HAPHCOBATh PABHOCTO-
POHHIOIO JIOMAHYIO C BEpPINIHHAMH B Y3Jax CETKH, HMEIOLyio
HedeTHoe 4HC/o 3BeHbeB? (Cp.. sagauy Noe 5 mas IX KJacca.)

5. Mueerca OeckoHedHOE KOJIMUECTBO KAPTOUEK, Ha KadK-
JOH H3 KOTODHIX HANHCAHB KAKHE-TO HAaTypalibHHE YHCHAA.
Hapectwo, uTo A m060r0 HATYPAIbHONO 4HCHAA /1 MOXKHO
yKa3aTe P OB H O A KapTouyek, Ha KOTOPEIX HArvcangl Aeny-
Tenu 3TCro uucja. Jokasatek, uto Jiofoe HaTypadbHOE YHCJIO
BeTpedaeTcsl xord Ol HA 0oJHOH KapTouke.

X1 waace

1. M3 Touxu O Ha mIocKOCTH NpOBEIEHO HECKOJLKO BeK-
TOPOB, CYMMa JJIMH KOTODHIX paBna 4. [lokasarb, 4TO MOMKHO
Bbiﬁpa"rb BECKOJBKO BEKTOPOB (HAH, GHTh MOMKET, OIHH Bek-

TOp), AJMHMHA CYMMBI KOTOpHIX Go.abute I

2, Cu. sapauy Ne 3 nas 1X Kaacca,

3. B tpeyronsuuke ABC cropona BC pasna nonycmee
XBYX jApyrux cropoH. Yepes Touxky A H CepefMHBI CTOPOH
AB n AC npoBejieHa OKPYXKHOCTL H K HeHl M3 UEHTPa THmKeCTH
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TpeYl"OJ'leHKa IPOBEEHH Kacartenbhble, Joxkazath, 4TO OJH2
§3 TOUEK KacaHWs ABASCTCH LEHTPOM BIHCAHHOH OKPYXKHOCTH
TpeyrofbHHKA ABC (cp. 3a,uatiy No 4 ,u.m-: IX xaacca v Ne 3
g X knpacca). .

4. [lupor MmMeer dopMy HPABHABLHOIO. N-YrOJbLHHKA, BIH-
CAMHOr0 B OKPYXHOCTH pajuyca 1. M3 cepegussl Kaxnoil
CTOPOHLI NPOBEAEHH MPAMOJHHefiHbte Haipesw AaHHe 1. Mo-
Ka3aThb, YTO NPH 5TOM OT MHPOra Bcerja OYAET oTpe3aH Kakoh-
HHGYIb KYCOK.

5. Tlpu aBope kopons Aprypa cofpamuce 2n prinapei,
MpAYEM KaXKIbld H3 HHX HMeEET cpeiH NPHCYTCTBYIOUIMX He
6onee n — 1 Bpara. [okasatb, 4T0 MepJHH — COBETHHK
Aprypa — moxeT TaK paccaguTh prinapell 3a Kpyrawv Cro-
JIOM, 4TO HH OJHH M3 HHX He OYyJeT CHeTh PHJOM CO CBOHM
BparoM. N



OTBETHI H YKA3AHUS K PEUIEHHIO
MOArOTOBUTEJLHBIX 3AJAY

A. AJIIEBPA

§ 1. JlokasaTelbCcTBO TOXKLECTB

(. TlpencrasbTe gucao ? g page | —1 - a, rae o<a<l.
3

Bropoe pemeHue pacCMOTpUTE tmc.na, neJsAniHecs Ba

a
¢ H He NOpPEeBACXOSAMIHE 0 a4 TakKXe 4HCJa, JeadAlirecs Ha

¢ H He MPeBOCXOAsIIHe [%]
2. I'Ipe,ZLCTaBbTe TPaBYI0 YacTh TOXIECTBA B BHJE

i (V2+ )TV 2+V74) =

{2+1
_ 3 1
T Ve VE+r
3. JIBYKpaTHHIM YMHOXEHHEM Ha CONPRKEHHOE BRIpANKE-
HHe K30aBbTECH OT HPPALMOHAJLHOCTH B 3HAMEHaTenfix O0eHX
yacTen. .
4, Hcnons3yfiTe TOXIECTBO

log, x
log, m

log,;, X =

(Tax HasoiBaeMBA «MOJYJIL Mepexojas OT OXHOTG OCHOBAaHHM
norapudMoB K JApyromy).

5. IlpusegnTe faHHOe BhIpaXeRHEe K BHAY, cOJepiauieMy
TOJRKO sin 10°, n aocno.nbsymec:b cropmy sofi: sm Jda=3 sineg —
- 4 sin%a.

6. Hcnoaesyiite cooTnomerye

ft’:"—'— n—l '"F'C
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§ 2, Cynmuponaﬂue KOHEYHBIX nocnenonarenbnocreﬁ

7 [Toxaxute, yto NpH n = ( paBeHCTBO cnpanexmuno u
waa}KHTe, qTO TIpH YBEJHUYEHHH n Ha 1 Jqepad 44acTh TaKXKe
yBEINUHBAETCA HA 1.

8. Bocnonbsyiitecs Tew, 4TO op g 5 = log,a.

- 9. Bocnonwayiitech pesysibtatom sagamd 17,
10. Boctionb3y#Tech METONOM MATEMATHUECKO# HHIAVKIIHH.
11. BocnonbayiiTeck MeTOZOM MATEMATHYECKOH HHAYKIHHE.
12. BocnogpayiiTeck TeM, 4TO UYACAA

S 2n 4n : o 2hn
W1 OSgri o g

fpeACTABAAOT COGOH JAeficTBUTENBHEE YacTH KODHe#l ypas-
HeHHS - ‘

gt —1=0.

Bropoe pemenHe: NpaBuabHbi (272 4 1)-yroJbHEK,

“ ‘ i 1
OZHOH H3 CTODOH KOTOPOrQ SIBIASIETCS OTPE30K [_, - T]

Ha ock abcuuce, CpOEKTHpYHTe HAa OCh acuHce.

2' T sin® 2r
13. IokaxkuTe, 4TO uHCAa sint 2n+], e A

SIBNAI0TCA KOPHAMH YpaBHeHHA

sin? o

e on -4 |
Céﬂ-l-l ( _x)n___c32n+l (1— X)n_l x4+ ...+ (=1 =10
14. Hokaxure, uto (2m4-1) 5o

= Cm+2 Cm—-l ’

2k-|-l 2k+l

Mob3ysics STHM B VURTHBAH, 10 C&— Ch 4 C%— w-

+ (— l)m Cin =0, ycraHoBuTe coo.momeﬂne Sm== Sm—1,

2m
2m - .
rjie S O3HayaeT JIeBYIO HACTh JJ,OKaSH‘BaeMOI‘O TOXJeCTBa.
SaTEM NpEMeHHTe MeTO, MaTeMaTHYeCKOH HH)];YKILHH

~15. Bocrommayfiteck Qopmy.ofi:

1ty

~arctgx —arc tg y = arc ctg =
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16. Bupaxtenne, crosuiee B J€BOH uaCTH, paBHO KOpQH-
UMERTY TPH X", TONYYAOUIEMYCs [OC/e PACKPBITHA CKOGOK ‘H
HpuBeJleHHA MOZOGHBIX YJEHOB B NPOH3BELeHHH

A= (2 (2=
— (4 Clrt o+ O (CE+C o+ COXT).

1

17 b — g

. ¥Ygasanune. BocronbsyifiTech paBeHCTBOM

1 1 1
REFD &

| I I |
3 [T (n+1)(n+2)(n+3}]
Yrasauue:

18,

L
Ek+DE+2E+I

1 1 1.
=T[ FEFDEFD '.‘(k+n<k+2)(k+3)]'

n .
19.' TR Vxasaunue

1 11 1 _)
k(k+2)_T BT k+2)
3aum é vapgne Pesyiasrate 3azau 17, 18, 19 HeTpyano oGoSuiHTE:

1 ] 1
T F tos e F "t = EN kL9 —

1 1 1
=%—1 [ 12k @—kfJn—k+3-..-n ]
HJH, RHavue, i
i it 2 (nwk)!
Tt e et -

i [ 1 @m—rgy
'.="k_—:'""1_ 5 i

B n!

20. 1—— VKazguHe ——— = 0 — —,
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21. (n+ IN—1. ¥YKasanue: Rlbk=(k+4 ) —k.

22, i (¥ — ) — 20— .

23, al-Chy}. Ykazaunme YMHOKHB M pasjelus JaH*
ayio cyMMy Ha nl, Bamucante cymmy Ch 4 Chiy ...+ Corh
HCIOMBb3YSl COOTHOLIERHE Ch i = CﬁH_l u sameHHB Cp Ha
.C(r)t+l- . )

24. {a (g —1+ d{nqn-H--‘f-n;i__T"—] }

Yrkasante IlpedcrasbTe f@gHHOE BHIPANKEHHE B BHE

a(l4g+¢+ .+ g +rdlig+a+..+)+
+ P+ )+ ()

1 xh"'“l—x
25—\l — ——— . Ykasauue. Bocnoms

syfitecb pesy/bTatoM npeAnAymled 3ajauu.

26. X . Imx”)
1—x(” 1=/

¥ kasanue. Bocnoaesylitech pesysntaroM 3amagu 24,
27. 2#+* —(n+3). Ykasanue Bocnosssyiiteck pe-
‘3yAbTaTOM 3ajaud 24,

1 10"t —10 : .
28. 5 |l —F——n). Ykasarue. [lokaxure, uro

HMeeT MecTo paseHcTRe: 1+ 114+ 1114 .1l 1l=n4

n
+ 10 (n—1) -+ 100 (n — 2) + 1000 (n —3) + ... - 107 . 1,
H BOCIIOJIb3YHTECh pesy/bTaToM 3ajadn 24.
29, 2+ —{n* + 7n 4 14). ¥ kasanue. Bocnoassyitrec
METOJOM MaTeMaTHUECKOH HHAYKLHH. '

L N U
smi Slﬂ——'-““2

30. e . ¥Yxasanne OO6o3Hauup uepes 2

S ——
: 2
KOMILJIEKCHOE YHCJIO COS ¢ -|-  sif ¢, paccMOTpHTe fBa BHIpa-
MeHus Jasi cyMmel 2z -+ 2* 4 .., 4 27, llepBoe BHIpamkenue
NoJIyuHTe, CYMMHDYS TeOMeTPHUYECKYIO . NPOTDecCHo; AJs
No/yUeHAA BTOPOIC BBIPAXKEHHS BOCHOJMb3yHTeCh opMy ol
Myappa:  (cos ¢ + isin¢)* = cos k¢ + isin k ¢; mpupapHsiire
MHHMble 9acTH IOJAy4eHBHX BHIPAIKCHHI.
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BTopoé peme.ﬂnez B TOXJECTBE
sin kx = 2cosx - sin(k — 1) x —sin (— 2 x

NPOH3BEJUTE CYMMHPOBaHUE MO A,

one (41
5[11—2— COS‘—"‘"2*""““" - -
31. - . CM. yxazanme K npefuaymef 3a-
sin 5~
2

Zaye; NPHpABHsAHTE JEHCTBHTE/IbHbC YaCTH MOJYICHHBIX Bhi-

paKeHHH.
BTopoe pemesHe: BOCno/b3yiiTech TOMIECTBOM

€08 kx = 2cosxcos (B — 1) x —cos{k — 2) x.

2 1
sinnp—Qnsin%—cos-g—n%

e ¥
4sin? 5

. ¥YKasanue, Pac

CMOTpUTE BhipmKenHe 2+ 22 328+ ... -1z U BoOCHOJE-
gyfiTech pesyJsbTaTaMH sajiad 25 u 30. -

33. 27cos” % €os %. YKasange JaHHam cyMMa §B-

JgeTca’  JefCTBHTEbHON 4acThio  Bhipamenns 1 -- Chx 4
+ O L Cix" = (1 + x)", rme x =cos¢ 4 ising; Aa-
[HC&B COOTHOIICHHE .

n
(1 +cosg F+ising) = (2(:032 —g— + 2i cos-ig- sin %) =

n
= 2"cos“—§—(cos %_ -+ isin %) ,

BOCTIOJIb3YirTech (hopMyJIok Myaspa (cM. yKasanue K 3agaue 30),

34, C} .. Yrkasamue. PaccMoTtpuTe KO3GbHUEEHT npH
X%, KOTOpHIMI NOJYYHTCA, eCAH pAaCKPHTh CKOGKH H 3aTeM
OPUBECTH NOJOOHEE WIEHH B NPOH3BEJIEHHH

(Co+ Chx+ ..+ Cax")  (Co4+Crl x4 +Cox™) =
= (1 + x)™" (cp. ¢ 3anaveit 16).
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e " § 3. JloKa3aTeAbCTBO HEPABEHCTB

'35. Tlyete @ > b, TOrAa My HMeeM HEPABEHCTBA:
o b>c+d, ab>ac+ ad > bc+ ad

C.nyqan a < b paccMaTpHBaeTCl aHANOTHYHO.
36. Bocnoaeayiitech HepaBeHCTBOM a+ b 2ab.

87. Cpenaiite 3ameny: = —I— @ Y=g + B,
= —-:l),— +57H BOCROJB3YATeCh OUeBHJHEIM COOTHOINGHHEM & -
+B+1=0
BTopoe pemiente: B cuiy pesysbTata npefuifyinedi
3ajauH
3P+ P+ A=+ P+ S+
2yt xety)=@x+y+2P=1

38. Paccmorpute oyeBHHOE HEePaBeHCTEO

3 A%
(VT — VT) =0
39. 3amenuTe 2% Ha 1.2, 3* va 2.3 W T. 4. H BOCNOJIb-
ayfiTeck pesysbTaToM 3ajaud 17.
40. 3aMenuTe B JaHgHod cymue:
1 1 1 1 1 1
8 3 M g, g H B g g e

' 1
Ha"r“s—HT .,
1 1

[P U W S U IO U S IS I
3 2’5'6’7' 47 9 107 "7 14 5

Ha—l- HT I -

B
. 3amennTe B gamHoft cyMmMme Kaxgoe H3 uHces k% Ha

Menbmee npoussefienne (& — l)(k + 1. u Bocno.rmsymeca
MEeTOAOM 3ajaun 17.

42, a) JlaHpas cyMmma COCTOHT H3 7 cuaraemw{, Kaxkjoe

1 .

H3 KOTOPbIX HE MEHBINE, HeM -
- 6) JlokakdTe, 9TO NPH .111060M k= 01 v, 1—1 cmpa-
BE/INBO REPABEHCTRO _

1 1 3
n+k+1‘?‘- 28—k <
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43. Bocro/baoBaBIIHCE HEPABEHCTBAMH: | X -+ ¥ | < ixl +.
+ |y 1 2|xy| < x* 4 1, nokaxure, yro
|a,b, + aghy F ... +.2,0,| <
44. BocnoJib3yiiTeCh HepaBEHCTROM! 1 +x> 2V % x, cnpa-
BeLJHBREIM AJA X > 0.
45. Ecnu ojHo H3 uucen 4, b OTPHUATENBHO, TO Hepa-
BeHcTBO ouesnpuo. Ilps a, 62> 0 Bocnonesyiitece Repabed-

cTBOM ab < (f'gib—)g H COOTHOIueHUeM a® -} 6 = (a + by —
— 2ab.

46. Bocnom:symecn: Tomnecmom I'ogab = ~Toga— H 3a-
nayeii 38.

47. Bocrioab3y#TeCk pesysbTaTtoM npe,m,w,yw.eﬁ 3afaud M
TeM, 4TO =« == 2,
48, 3amenuTe k! MeHBUINM quc.nom 2k L,

49. INokaxnTe, uto 2}/ A+ ——x V__ <2Vn¥F1

1 2(VnFl 1_1)71_—V_T_4Z_T>2(Vn+2_1)’

BOCTIONb3YHTECh Jaflee MEeTOAOM MATeMaTHYeCKOR HHAYKUUH,
JN9 IOKA3aTe bCTBa IPHBEJEHHBIX HEPABEHCTE MOKHO BOCTIQIE-
30BaThCA HepaBeHcTBOM 2ab < a® + b2,
50. IMpocymmupyiite nowsenno 1o & or 1 Jo n coOTHO-
IMeHAA
[43 a oa
et o, _"&m1 k.
4. gkt2 2 ok+1 + ok
U TIpHBEJiUTEe NMOAOGHEIE UJEHH.
51. a) Bocnoawayliteck TeMm, uTO

1

1 1
3n+ 3n 41 <2n'+ 2n n’
, I
H 3aMenHTe OCTaJbHble YJeHH! RAHHOH CYMMBI Ha g

6) BocrnosbsyiiTech ykazanneM 0) X 3afage 42.

52, Chauana uupykuWed 10 & AOKaXKHTE HepaBCHCTBO JJA
Beex gHcen 17t Buia 2%, sateM «oOpaTHOH HEAYKIHEeH» — «OT
m K m— l» pacnipoCcTpaHHTe JOKA3aTeJbCTBO HA BCe 3Haue-
HUS . ‘

53. ITaunoe HepaBeHCTRO-— YACTHHHE cJyuall HepaBeHCTBa
Kouu-Bykskosckoro:

(2,0 + aby 4 ... + a0, <
<(a}+ ai+ ... 4 aiy (b + b3 + ... + bY).
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Jlas JloKasaTesLcTBa RepameHcPBa Kowmu-BymskoBckoro mno-
NOKKTE

: o= — by - ayby + . - anby
. R e ——

5 OYEBUJHOM HEPABEHCTBE
(xa, + b))% + (xay + b)* + voo + (xa, + 0,2 > 0

(cp. sanauy 43).
54. Mokaxute, 910 | +0%° > g+a?t > @2 4-a¥ 2> .., >
> a°+a* opu a>0.
55. BocnosbsyiiTeck BospacTaHHeM SinX W y6hiBaHHEM

cosx mpH 0 < X< 4o
56. [lokaxkure, ato (21 4~ 2) > [(n + 1"

] T DIP
ByHTer_METO,H,OM MATEMATUUECKOH HHAYKOHH.

H BOCIIOJIb-

57. Buipasute o6e 4acTH HepaBeHCTBA yepes tg.g—.

| 58. [lpepatute Nanuyio ApoGb B BLIpAXKeHHe, COAepiKallee
TOJMBKC CHHYCEI, H AOKAXKHTe HepaBeHCTBO

sinm px

sin x

<ip)

IS NeJBX P H X =1,
59. [okaxure, uto (n—k+Nk>=n mpan>k>1,
H CTPYNNHPYHTE NMONAPHO MHOMKHTEJIH B BHPAXKeHHH (nh)3
r+4q = P + 4
A q no’
g= f%'—q = -"J‘T"“, rie py, g, —HeJHe YHCIA, Hponop-
1

| 1 .
60. Tak kak —p-—]— 7= 1, 10 p=

IHOHAJMBEBE P H ¢ (COOTBETCTBEHHO); MEPEeNHCAB JOKa3LiBae-
-MO& HEPaBEHCTEBO B BHJE

Pt ' Pt s
A ab < ha * +p1b P ,
S -t
PLt
NONOKHTE @y =y = .o =Q, =a " g, =..=
it

— —p T i
=8ag,+q,=0b "Y' =b u Hcnonb3yliTe HepaBeHCTBO 3ajauH 52.
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S ) -
~ 61. a) Packpuis faHHOe BhipaxKenwe no gopMyae GuEoMa
_HeloTona, orpaHAYbTech NEpsBbIME JBYMS YJEHAMH; OCTajbHLIE
yjleHbl NOJIOXUTEbHE. :
6) B pasnoxenHd GHHOMA 3aMeRHTe KaMKHOe CJaracMoe
Ha OoJblilee TaK, 9TO0H HOJyYHJach reoMeTpHYeCKas TIpo-
' TpeccHs.

‘ n
62. Bocnosb3aoBaBIIHCE HEPABEHCTBOM (l + —'l;) <3 (oM

' +i
sapauy 61), noxaxurte, 4TO ( n '3!' L )n :(%)n <n+1, ¥ mpa-

MEHHTE MeTOJ| MATEMATHUECKOH HHAYKUHH.

63. IIpaMenure pesysawTaT 33jaur 62.

64. BocnospsyiiTeck pesynbTaToM 3aja4i 52 H OUEBHIHLIM
HepapeHeTBOM: (1 —m)l n™ > nl.

§ 4. PewienHe ypaBHEHHH W CHCTEM ypaBHEHHHA

65. x;2=3+ V2, x,=—2 x,=6. YKasaune
3amenoit —xs— — —ft— ={ ypaBHeHHe CBOLHTCHA K KBAAPATHOMY
QTHOCHTENBHO £,

66. xy1934=— -g—a * ]/% a4+ YV a*4- 6% Ykasanne.
Saﬁeﬂoﬁ x4+ %a ={ JanHOe ypaBHeHWe CBOJHTCA K G6H-

KBaJApaTHOMY. .
67. x, =0, x,=7, x3=1. ¥Yxasaunue [losoxus

']/ ¥—8x+ 9+ VP—8+7=u

VE—8+9—V2—8xF+7=uv,
BOCTIOAB3YHTECh TeM, UTO uv = 2.
68. x =log,2. Ykasanue. [lpeacraspre npasyio gacTb

2
ypaBHeHHS B BHAe 2 - 4% M pasjennTe ofe yacTd HA 6%,

69. JelictBuTe/ibHbe pemleHHs: X, = 16; x, =81, Y ka-
saHnue. [IpuBeguTe ypaBHeHHe K CHCTeMe

{u+U=5,

u! + vt =97

M, CHeNIap 3aMeHY U - v =2, uv ={, nOpHUBeANTe €¢ K KBal-
PaTHOMY YPaBHEHHIO OTHOCHTEJILHO Z.
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70, 2=16-—2{. Ykazanwue, [lpencraeus-z B Buje
+ yi, MOKaXHuTe, 4TO Y = — 2, MOCJe Yero cocTaBbTe .ypaB-
jeHe. OTHOCHTE/IBHO X.

. Ilpn a0, & aé 0 pemeHHe CyUleCTBYeT JIHIL B TOM

ae, €CJaH qacmoe~ ALHOHAJILHO H HMEeT HOCJ’IE Cco-
_cJIY‘l £
2k 4+ l

.KpamEHHﬂ) BHA —yr 5~ B 9TOM C/yuae pelleHHAMH 6y11y'r
_ (@ktlng ;
uHcaa X =5, rjig ¢ —Ilenoe 9NHCNo, Ralouiee NpH Jhe-

JdeHHH HAa 4 TOT e ocTaToK, 9TOo M 2k 4 1; ecdm xoTa Gui
OZHO H3 4HCeJ @, b PABHO HYJIO, TO PelleHui HeT.

T2 k=t +rnk k=041, 42 ... Ykasauhe
MokamxuTe, uto Jaubo tgx =1, nE6o sinx -+ cosx = Q.

2 2
B %= A T 1
] ]

y
;

&~
=l

2 2
=71 1 1
—a+tyr T
Ykazanue Tak kak x+# 0, y-£0, 2+ 0 (nouemy?),
TO MOMCHO PAacCMOTpPETh BCIIOMOTATENBHYIO CHCTEMY ypaBHeHHH:

x4y I 1, L1
I xy _-_‘11-’ T+ Y '—_a"
TN B
g+z__ 1 1 R
. { ¥z ¢’ 7+ FR

. x, =3, x,=05, x3=06, x,=6, x,=05, x,=3.
Ykaszanue. Croxus Bce ypaBHEHHS, NOJNYUHM: X, +X,=6;
Jajee Hal0 HCKJIIOUHTH BCe HEH3BECTHHIE, KDOME X,

5. Xy =Xy =Xg= ... =Xy =Xy =10. ¥rasasmue
CraaapiBag ypaBHEHHS qepes ABa, MOKaXKHTe, UTO X, - Xy +
4 . - Xge = 0; pmasce, CKNajnLIBaA Bce YpaBHeHHH Bme(:'re,
HOAYYUM X, -+ Xy 4 ..+ Xygo = 0. .

76. x; =x,=.. =X4=0. Ykasanue. Bryurtas nep-
BO® ypaBHEHHe H3 OCTAJBHEIX, NOJYYHM CHCTEMY, He cOgep-
KAy x,, 3aTeM, YMHOMAs B NOJIyYyeHHOH CcHCTeme mepsoe
YPpaBHeHWe HA HajJemalllie ydc/a H -BHYATAA H3 OCTAJRHAEIX,
HO/IYYHM CHCTEMY, HE COJAEpIKallylo TaKxKe H X, H T. f. Io-
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KaXKHTE, UTO BO BCeX MONMYUYAIOIIHXCA cHCTeMax KosddHiuen-
TH MONOMKHTENbHB. B KOHUE KOHLOB MOMyYaeM KX =0,
rie k= 0, OTKYAa X5 = (. AHANOTHYHO Haxo,u,nm 3HAYeHHR
OCTaJIbHEIX HEH3BECTHBIX.
1 11 3 ) 11
77. X, = 5 yl =?, Xo =T,' Yp == 5 ¥ xasante,

Bocnosmsayiiteck TeM, 4TO 4 > 5.

2 3 . 2 3
8. x1=' T, yl:T’ 21:6, x2=—=§-, y2=-—§,
7= —=06. YKasanue. Packpels CKOOKH H CJOXKHB YypaB-

HEHAsA, HalluTe Xy - yz - xz; 3aTeM ONpeJeaHTe XY, Yz H
Xz, TIOCJIE Yero, NEpPeMHOMKHB NOMYUeHHble BbipaXKehHA, Hafi-
INTe 3HAYeHHe XYz
79. x, =9, y, =10, 2, =12,'x, =10, y, =9, 2,=12.
Ykasanne. Ilepenncap cHcTeMy B Buje

x+y=z+73
x4yt =2 37,
B yP=23t1]

H BO3BElA [EpBOE ypaBHeHHe B KBagﬁaT H B KY0, HCKJ/IQUHTE
X W Yy H nafiauTte 2.

80. x1=0, y1=0; x3=.31 yg =2; x3=—“3, ysz—?j
xg =2, 94';; Podp = —2, gy =—3 Xs = 9'8:]_/7;
Xy=Yg=—VT; 2%=V19, g=—V19; 2= —V'19, y=115.
Y KazaHHe. BBenuTe HOBble HEH3IBECTHHE: U = X -+ If, U=XY.

8l. x;, =3, ;=5 #,=—3 Y=—05 x,=36

23 : 23

Ys=—7F; %= — 36, y = 5 Ykasanne. Clomkes
JaHHBIE YpABHEHHA, HalzuTe X - 2y.

82, x,=3, Y1=2; x,=2, th =3, Xg=—3, yg=—2
x,=—2 y,=—3. Ykasanue Bocnonbsyiitect cooTHo-
IeHHeM

X+ 2P = (P 2y ) (P —xy + )
83. Ecmu |a|#|c| u [ac|# 1, To cHereMa HMeer ue-
THIpe pellieHHs:

- 2 2 Zac 2ac

=g h=g30 =g %= a5
_ 2% _ 2 e = 2a _ . .
_—ac-sl’ ya““ac+ls 4"'1__@:: y4—1+w,
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“ec/AH ONHO H3 YCJOBHH HapylleHO, TO HMEIOTCH JIBA pelleHHs
(mepBoe H BTOpOE HJIH TPEThe H YETBEPTOE), €CJH, HAKOHEL,
ia|=|c| =1, To pemennii HeT. Y Kasanue. Beegure Ho-
— _xty
' e A
84. a) BrunTag u3 NepBOrO ypaBHeHWs| BTOPOe, TOJYYHM
(x—ty)o=a—b, The o = x + y-} 2 ABanoruuHO H3 BTO-
poTO H TpeTbero ypaBHeHHH Haxoium (y —2)o =b—c. Ber-
uHTasg BTOpOe NOJYUYEHHOe COOTHOLCHHE H3 mepBoro, Hafaem
(s —3y) o= a — 2b 4- ¢, 4TO MO3BOJSIET BLHPASHTL ¥ Yepes o.
AHaJIorMYHO BHIpDAsMM X M z uepe3 o. IJoactaeHe mnosydeH-
HBle BHIDAXKEHHS X, U Z B Ji06oe H3 AARHBIX YpaBHEHWUIl,
HOJYIHM KBajpaTHOE ypaBHEHMe OTHOCHTe/bHO o. O TBeT:

1 b —2 1 — 2b
vo g —tHmE) e (ot
; (a-—- a+b—2% )’

a

E4
BHE HEH3BECTHLIC: U =

rjge ¢ HaAXQUUTCA H3 ypPaBHCHHA

az:a—l—b—l—c——B ab+ac--be |,

at+b+t+c 7

ecm g+ b+ c=0, TO peileHHe CYmECTBYeT JHIL IMPH -
=b=1c=0; B oTOM cnyyae pemexn# GeCKOHEYHO MHOIO
H BCe OHH UMEKT BHI X = Y = Z.

6) Y rasanue. Halina 13 mepeeix ABYX ypaBHeHHH u H v,
HAlTH 3aTeM 3TH Ke BEJHYHHB! M3 MOCJeNHHX IBYX YypaBHe-
Huii; TpUpaBHHBag NOJAyYeHHEE BhipakeHHWd, walifiem (B cay-
qae, Koraa x + y):

ax—b= _.L_a__d_’ ay.....bz_ci:z;.c.l_
Yy X
OTH ypaBHeHHS Haj0 BLIUECTb, 3aTeM, OCBOGOAMBIUHCH B HHX
OT 3HaMeHaTeJeH, €e pas BHEIYECTE:

2 2) e
g= LTt P—dxty, —axy+b{x+ gy =c

(xy)? !

BBOAS B STHX YDaBHEHHAX BCMOMOTATEJbHHE HEH3BECTHHE
t=xy, s==x-1 Yy, MH JI€rKo onpeienuM [ H §, a 3areM H
nepBOHAYa/bHEE HEM3BECTHHIE.
; 1 1
85. x, = Tap = la%; Xy = la%, yp=—-. YKasaume
Beegnre HOBHe HeH3BecTHRIE 4 = lgx, v =Igy.
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886. x1=k1't, y1=a%[-l1r; xe=a—[—kw, y,=[5r;'x,=

=G —etn@k+ 1) gy=——F—atx@+1)

=-——'§- —a+n(2k+ 1) gy = -g-—a-l- = (21 + 1)

Ykasanue. BpeluTe HOBHe HeH3BECTHhle: U =X y,
U= X—Y W NPUBEIHTE CHCTeMY K BHUAY, CofepzatleMy TOMb-
KO COSU K COS7. _

87. x, =y, =2; xy = ¢, =0. Ykasauue. Ilpusepure
JaHHoe ypaBHeRMe K BHAY {(x — 1} (y — 1} = ! u Bocnoan3yil-
Tech TeM, 9T0 x — | B y— | — menme aucna.

88. xj2=1, o=+ 1; X34=23, Hra= + 3. Ykasa
Hue. Jokaxute TperBapHTeNbHO, PACCMATPUBAH . LOCHE/HHE
undpe, 4To X He MoMeT Owith Goabnie 4.

p - % __2
89. x=+¢. 5 Y= TAe t — moboe HeuerHoe
: X
gncda0, Gonbiuee 1. Y kasanune. Bupasae y uepes 5 1o
KAKHTE, YTO YHCJIO % — 1 yeTHO; BBefHTE HOBOE HEH3-
X
BECTHOE [ = —

90. p=g=r=1 un ewe 6 pemennsl, MONYIAIOUHXCSH
H3 pelmenus p =2, g =23, r = 4 nepectTanoBKaMH, Y Kaza-
Hue. Beeas HoBHe HemwspecTHE a=p—1, B=¢g—1,
1=r—1, noAyuaM OTHOCRTeJBHO o, P, | ypaBHeHHe: & +
+ 8+ v =afy, npuyeM a, B, 7-— HEOTPHUATENbHKIE MeJHE
yuenaa. [Toaysennoe ypaBHeHﬂe HMEeT OUEBHAHEE pelIeHHA:
a=B=9=0mne=1, =2, =3, a Takxe pelleHus,
MOJYuaiCIIHeCs K3 noc.nezlﬂem.nepeCTaHOBKaMH.

TTokaxem, uTo APYrHX pemesdil 51O ypapHeHMe HE HMeeT.
Nyets a < B 7 B OycTs @3> 2; TorAa afy > 2+ 2. 7= 4y,
B TO BpeMs Kak a + B4 7 Bcerda Menbille, ueMm 37; CJefo-
patesibHO, @< 1. Eean a==0, 10, ouepdano, Pp=17=0.
Ecom me a=1, 8>3, 10 afy > 37, B To BpeMa Kak a +
+ B4 1 <37. SHatmT, B2

Ecmi B=1, To gast 7 nojiydaem npomsopeqnsoe ypaB-*
nenue 2+ 7 = 7. Creposarensno, e =1, § =2, 1 =3.

9, x=1, y= 11, z— mofoe deTHoe uHcHO; X =3,
y==+3,2=2;, x=1, y=1, z— moboe HezeTHOE UACIO;
X — Jo6oe. HaTypaasHoe uucho, y == If-- 21 + ... - xl, z=1

Yrasanue, JIpr z= 2k safmava cBoguTcs K sajave 88;
mas z =2k -+ | mokamMTe, uTo MpH X = 8, 2 > 3 pemenui
HeT. .
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92. x, =1, 4, =2 x,=2, yy=1. YKaaanue, [lepe
nuwnTe ypasuenne B gaze V5x—T 4 VEy—1=5 »u zo-
KaKHTe, 4TO0 X < 5, y <5,

9. Xy =y, =1 x,=2 y=3. Yrasanue. lIOKanm-
. Te, YT0 X H y— NOJIOKHTe/bHEE UHCJA; aajee, NPEACTaBb-
e 3*—1 B eHge B—1@* 1 +324 .43+ 1) u no-
KaKHTe, uTO JHO0 X = 1, AH6O X — 4YeTHOe uHCJO,

§ 5. HccaeloBanue ypaBHeHHit, cHCTeM ypannenuﬁ
H HEPABCHCTB

94. Bocnoaw3ayfiteck rpaduueckofi MHTEpnperauueli Hepa-
BEHCTB (HanpHMmep, HepaBeHCTBO ax — by < (0 crnpaBensmso
ST BCEX TeX W TOJBKG TeX TOUEK, KOTODhIE JEXKAaT BEIlle

npaMoil Y = % x)-

95. —+kﬁ<x< +k1r, E=0, +1, +2, ...
Ykasanue Pemure ﬂpe,ILBapH’"eJleO YPaBHEHUS:

smx = COS X; sinxy = — COSX.

96 [NokaxuTte, 4T0 ecau x — jmwoboe AeHCTBHTEJLHOE pe-

UleHHe JAHHOIO YPaBHEHHS, TO
gx=>b, ax=="by .., ax=5,

.97, TloneTasue B ypaBHeHHE X =,TL—, NPHBEAATE JIEBYIO
9acTh K Oo0HIEMY 3HAMEHATEJIO.

98. IlpenctapbTe X B BHAe HECOKPAaTHMOH JpobH X == —

ms
H NOKamKHTe, YTO YHCJAO " JAOMKHO GBITh LeabIM, eCqaH TOJb-

n ‘
KO X = —— - KOpeHb JAHHOrO YPaBHEHHS; MexAy TeM IpoCh

mﬂ
= HecoKpaTHMa.

99. IloxkaxHTe, 4T0 X He MOKeT OLITH HH 9eTHBIM, HH
HEYETHBHIM YHCJIOM. '

100. g, =06,=0, a,=08,=2; ay=1, bs—»5 a4—5
by=1. YKasanue. Bocnonbsyfiteck TeopeMod Buera,
u3 KkKoTopoli {npu a0, b= 0) BLIBEJHTE COOTHOLIEHHE

1 1
=+ ) +b)—1- ,
101. IlyeTe Xy, Yo, 2p — HEKOTOPOE HEHYJNEBOR [efioe. pellie-
HUE, Torﬂ,a X0Ts1 Obl O{HO U3 GHCeN Xg, Yo, 2y OTIHYHO OT HyJIsL;
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HyCTb; Hampumep, 2o # 0. Ypabuenue aX®+ bXY 4 c¥2=1
yHe HMeeT ORHO PANHOHAJbHOE pelHeHHe:
X, = :—:. Yo= g—: IoxaxpTe Tenepb, YTo MpH JHOOOM pa-
LHOHAJBHOM UHCJe R CHCTeMa YpaBHeHHi :
aX® 4+ bXY L V2 =1,
{ Y — Y, = £(X — Xy

HMeeT, KpoMe pemlesHa (X, Y,), eme ogHo pauHoHaJAbL
HOE pelleHHE,
125 2?

102, g) = ———, @, = . ¥ kasanne. Bocnonesyiitech
dopmyaamu Brerta.
103. IlepenuuinTe ZaHROe ypPaBHeHHE B BHJE

Po+ ByX + pex® = (P + P, + ) X
HJH, HHaue,
(x— 1) (pyx —pp) = 0.
104. x1— 102 + 1 = 0. _
105. a) a, = —2, q=1.6) a;,=—2, a, = 1.

Y kasanne. CocTaBble pasHOCTh 33/1aHHLIX YpaBueHHIl.

106. CyuwiecTBYIOT; HANPUMED, 0;; = Bys = 3 = Qay =0gg=
=gy = Qg =gy == Qg5 = gy = Gy == U5y = b5 = Gy = 1,
a oCTa/LHbe KO(p(HUUEHTH paBHE HyJ0. ¥ Kaszanue. [flo-
KaXuTe, uTO ypaBhehne 2x; - x; = b {b-—uenoe) me Moxer
HMeTh GoJiee OJHOrO pelleHds NpPH HANOMEHHBIX OrpaHuve-
HUSIX HA X, H X, .

107. Tpu perrenus. ¥xazanwue. IlocTpoiite rpaduxu
¢dyBKuEH y, = sinx, y, =lgx.

108. [Toxaxure, uro (1 4 )% > 2y*, H, BOCNONLIOBABIHCH
TeM, YTO 2 3> y-}- 1, JOKamuTe, YTO NpH JAHHBIX YCJIOBHAX
JIEBAR YaCcTh YPaBREHHA BCeTfa MeHbille Mpagsoil.

109. Ilokaxure, uro 2* > 2(z— 1), H BOCNOJB3YHTECH
METOAOM NpeflbiNylell 3ajaud. ,

110. PackpriBast cKOOKM B HPOH3BEJEHHH

n—1} 1
( + x5 ) {x; + %)
H nofb3ysch (opMysiamin Brera, nojyunte COOTHOLIEHHE
— — — —2
Ao 6= 6 () = (5 )
faJlee BOCIOMb3YiATech METO/OM MATEMATHYECKOH HHAYKIHH.
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111, Iyes, x4 px 4 g = 0-—Hcxodnoe  YpPaBHeHHe,
4+ py + (g + 2) = 0 — ypaBHeHue, nonyqeHoe nocJe OKpyr-
JEHHA 9YHCAA ¢ Ha &, rAe |e¢| < 0,00001. Boiumurtan sTH JBa

ypaBHEHHH, NOMYYHM x—y X+ gy p)=—s, prryaa

| x— g, =

£ . &
X+ IN. 2%+ p I—
£ . e
lo—xl  Vor—4g
(Tak Kak x; + X, = — p).

112. PaccvoTpiM orpesok aaunnl N, KaxioMmy peweHHIo
JAHHOrO VPABHEHMS! B LEJBIX HEOTPHUATENBHLIX YHCAAX COOT-
BETCTHYET Pa3fivehie OTpeska Ha A uyacted, JMAHH KOTOPEIX
BLIPAXKAIOTCS NEJBIMH HEOTpHIATE LHHME unchaamu., Ciaepopa-
TeJbHO, YHCAO PELTeHHH [JAHHOIO YPAaBHEHHS PaBHO UHCJAY
criocofos Boifopa u3 N 41 Touer (pa3GMBAOLIHX OTPE3CK
HA YyacTH IJHELI |, CUMTas H KOHIL) Kakux-To n— 1 Toyek,
HEKOTOpHIC M3 KOTOPEIX MOryT COBNAfaTh (¢COYETAHHS ¢ IOB-
TOPEHU AMH»), o

113. 3ameTtnM, uTO npu v =0 jlaHHOE YpABHCHHE HMEET
pun (2--1#-4-1=0, m, cjaegoBaTesbHO, BCE €re  KOpPHH
HMEIOT OTpHIaTesHEe HeHCTRHTENbHHE vacTH. Ecan 6W npd
HeKOTOPOM 3HaueHHH U YPaBHEHHE HMeJIO KOpDEHb ¢ [OJIOXKH-
TEeNbHOH AefCTBUTEALHONH YaCThIG, TO HALLIOCH OB H TAKOE 3Ha-
HyeHHe v, MpPH KOTOPOM YpaBHEHHEe HMesno Obl THCTO MH H-
MBI RODEHB: 2 == iX.

[Tokaxure Tenepb, YTO YHCTO MHHMBIX KOpHel ypasHende
HMETE He MoxkeT (AJA Yero AOCTATOYHO HOACTABHTL 2 — Ix
B ypaBHEHHe ¥ NPHPABHATL K HYJI0 NefiCTBUTE/LEYIO B MHUMYIO
qacTH NOJYYeHHOTO BHIpaXKeHHS),

114. Paccmotpute sinwnx, coswnX, BOCIOJAb30BABUINCE
COOTHOLICHASAMH

sinna=Clcos"Lasinae — C3cos" 2asinda -
+ Chicos" S asin®a — ...,
cosna = Chcos?a — C2 cos* 2asina -}
n B 1 i @ — ...
4 Cicos" o sint

H NpHHAB
n?—1

1 o
cos —, sinwx —

IlpuBeneHntie COOTHOINEHHS AOKASHIBAIOTCA NpPH TIOMOLIH
dbopmyapt Myaspa (cM. ykasamwe x 3ajaue 30), '
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Bropoe pemesue BOCAOJb3OBABITACH PABEHCTBOM
cos kx = 2cos xcos(k — 1) x —cos (k — 2) x,

| MOK2KHTE, JTO €CNM X — KOpehk PaccMaTPHBAEMOrO  ypaBHe-
HHS, & p— NpOCTOH MHOXKHTENb, BXOAAMMA B YHCJAO 7, TO
cos kX MMeeT BHi HECOKPaTHMOH Jpo6H, B SHAMEHATE/Nh KOTO-
pOfi BXOJMT MHOXHTENb p*, CleoBaTe/bHO, COSkX HH OpH
KakoM % He ABJSeTCH LeaulM YHCJAOM. '

115. Tlokamure, uro ecan x4 yV 5 == (9 4 4V )

x, y—ueape uucaa, 10 x—ygV 5= (9—4) 5" ecmm
n <0, To BOCMOJE3yHATECE PABEHCTBOM

94+ 4y 5)"=(9—4)V 3™
JlokasarenscTEO 0OpaTHOrO yTBep:KiAeHusi pasCHBaeTcH Ha
caenymomue sranet (cp. crp. 16—18 BBopHOf craThu). i

yao0cTBa Mul YCHOBHMCS HasbiBaTh uueno a -+ b)/5 epemre-
HHeM», €CNH LeJble YHCAd X=ad, Y =0 VJIOBJETBODPSIOT
ypaBHenuIo x2 — 5y == 1.

1°. Ecm a4-6V 5 u c+ dVS*pemeﬂnﬂ TO HX TIPO-
H3BelleHHe H UYaCTHOE CHOBZ ABJSIOTCS pellessiMi, IpHYeM

uacTHOe MpefcTaBlsiercs B Buie P+ ¢}/ 5.
2°. e a6 5 u c+dV 5— pemenns, mnpuuem
20, 620, ¢>0, d>0 u a+bV§<c+dV5"
: TO a<lec b<d
3°. Ecan @+ b}/ 5 — pementne, 10 a) ecm 0 < a + b)/'5,
0 a>»0,6) eci 1 <<a+6V 5, 10ax0 b>>0.
4°. Tokaxure, uTO He CYECTBYET LE€AOTO peLHEHHH,
PACTIONOIKEHHOrO MRy | B 9+ 4}/ & 5.
5°, TlokamxnTe, UTO BCE LE&JBI€ pelleHHs p-- qV 5,
y KOTODHIX P H g ReoTpHmATeJNbHH, HMewor BuI (9 4 4)/5),
r,lle n = 0.
,H,oxa}xme, HaKOHell, 4TO NochefHad ¢opMmynia npn
n= 0 + 1, &2, ... npeJcTaBagaeT BCe pelIeHHd,

§ 6. MHorouJeHs

116. TlycTs AamHEI MEOTOW/IEH SBJAAETCS NMPOU3BENEHHEM
MuorouseHor P(r) u Q(y). [loxaxknTe, 4TP 3TH MHOTOUJEHDI
TOJKHL COLEPXATE COOTBETCTBEHHO 4JeHB BHAa mx® u nyd.
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117. a) Hckomas cymMa paeHa Hymo. Y kasaune. CyM-
Ma K;)SC]DQJHLIHEHTOB MHOTOYJIeHa paBHa ero 3HaueHHIO [IPH
X =

6) BocrosbayiiTech yxaaaHHeM K 3ajpade a)

118, JIaHHbIH MHOTOWJEH HH NpPH KAKOM JeHCTBHTe/ILHOM
x He OOpaiiaeTcs B HYJb, MOITOMY MHOrodJeHHl p(x) H g(x),
B NPOM3BEJCHHE KOTOPBIX OH MOMKeT ObiTh pas/OMkeH, HE Me-
HMOT 3HaKa. PaccMOTpHTE SHAUEHMA MHOFOWIEHOB p(X) B g(X)
npH X =a ¥ X =b H BOCNONb3yHTech Teopemoii Besy.

119. Pacematpueas woxpdHuHeHTH npd 1%, X%, x' 8 npo-
uspefieHHd (x*F + g x*1 —|— 4 a)ix 4 by Py +...+4 b)),
NOKAKUTE, 4TO a, = b, = L[a.nee Bocno.ubsymer MeTOIOM
MaTeMatTHYecKoH unnyxuun

120. BocnoJesyiiTeck pe3yabTatoM npelbiAylledl 3agaun
# MeTopoM 3agaud 117.
© 121, Ecau x = iw — gopeHbs MHOTOW/IEeHA, TO €rd KOpHEM
ABJSETCS TAKKe YHCIO X == — [w; Tenepb no TeopeMe BHeTa
b=0, ¢ = avw?, ¥ MHOrOWIeH MPeACTAB/IAECTCA B BHAE

ot a (Y Fre YV (VY Foe VAT

122. @, = 8; 4, = 12. Ykasanue B paseHcrse
(x—a)x— 10+ 1 =(x+ b){x+0)

noJoxure x = 10. :

123. 8) —x,, — Xp .or — %, 6) —5_ L.

Xz : Xer

124. Bocnospsyfiteck TeM, 410 npu | x} > 1, & <n AMeer
MECTO HEPaBeHCTBO |x*| < |x"i NPHMCHHTE HepPaBeHCTBO

la+ bl <la|+]b}
125. Hokaxuare, uto P -Z—) He MOXeT ObThb LeJBM HHC-

JOM (4 SHAYMT, M HyJeM), ecju %—‘ HecoKpaTuMas Apodb.

126. PasGepute othensuo caydan x <1 m x> 1; B nep-
BOM cayyae pasCeiiTe MHOrodJes Ha TPH CJaraeMulx:

(1 — %) 4 (x*— %) + x1%
BO BTOPOM Ciydae NPEACTABBTE MROIOWJIEH B BHAE
(x8 4+ 1)(x4—-x) + 1.
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127. Jannptii MHOTOUJEH He MOXeT HWMeTb JeliCTBETeb-
HHIX KOPHell; cleACBaTeNLHE, €IC KOPHH ABAAIOTCA IONAPHO
KOMIIIeKCHO-CONIPSKEeHHbIME.  T105TOMY MHOTOUJEH npeacTan-
JAsercs B BHHE: \

Allx—a) - o e {x—a)) [lx—3) - ... - (x—3),
rie A> 0.

Ecau {(x) — neficTBHTE/bHAA YaCTb MHOTOUYJIEHA, TIOJTYYANO-
Ieracs noc/e PackpHTHA CKOOOK B MEPBOH KRAipaTHOH CKOG-
ke, B g(x) — ero MHHMAas 4acTh, TO BTOpas KBaipaTHAS CKOG-
Ka mpejcTaBisercA B BHAe f(x) — ig(x) (TaKk Xax oxa Kowmn-
JIEKCHO-CONPSKEHA C TEpBOi).

JaHHbill MHOrOu/Ied, CJeN0BaTeNLHO, PaBEH

A[f(x) + ig()Hx) —ig(x)} = Alf(x) + g¥x)].

128, ¢, = —38, b, =18; a,=8, b,=14. ¥Yxkazanue.
[puparusfite KOPHUMEHTE NpPH ORUHAKOBHIX CTEHEHAX X
Yy AAaHHOTO MHOTOUJIEHA ¥ Y BuipaXeHHs (mx® < nx 4 p).

129. Ocrtatok pasen x®— 1. Y kasawwue. Tlokakure,
YTO JAHHBIA MHOTOW/IeH JeJuTcA HA x% - x 4 1, mocsae yero
HalilHTe OCTATOK OT JeJEeHHS MHOTOUJEHA :

X158 o x1953 L x8 b x84 1 ma A% 4 1.

130. OcTtaToK paBen

(x—8(x—0q) (x—a)(x —e¢) (x—a)y{x— b
A fa—bti{a—c) + 8 (b—a)(b—7) +C (c—a{c—bt "

Yxkasaume. . [MoacTarans B8 TOXKIECTRO
P{x) =(x—a)(x—0)(x — ) Q(x) - R(x)

BMeCTO X uHcqa a, b, ¢, MoayuHM cucTeMy ypaBHeHHH aid
onpeje/IeHHsT KO3(HINEHTOB MHOTOUNEHA

R(xy=I224+ mx 4+ n.

[logamuTe, 4TO 3Ta CHCTEMA KMEET eHHCTBEHHOQ pelIcHUe,
B GPOBEPbTE, 4TO KOMPPHIMEHTH NPUBEASHHOID BLHIE MHOTO-
uneHa el YAOBJETBOPAIOT.

n
131. @ == —— (ecan ToNMBKO 713> 3). YKasaHwue
[lpeactaBbre NaHHHIA MHOTOYJEH B BUJE
(x*— 1V —ax(x*2—1)
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g Bocnosb3yiitech dopMynoil
=(x—DEm Fam2 g a1

u Teopemodl Beay.

132. Paccmotpute noaycyMMy OGOHX BbipaKeHuil BesJHuH-
gut A M NOKaXKHTe, YTO 9TA NOJYCYMMAa €CThb U4CTHOE [BYX
BO3BPATHBIX MHOMOWJCHOB (T. €. MHOT'OYJEHOB BHJA

Po+ Pt + PET b PRk X P puxt 4 px .

JIoxkaxHTe, 4TO BCAKHH BOBBpaTHbH':I MHOTOU4JIEH MOXKHO mOpejl-
CTaBHTb B BHJE-

1
g0 + ¢ + ... + g2, THE z=x+7.

133. [lpejctapbTe [JaHHOC COOTHOMIEHHe B BHie P?=—=
=R+ DER—QR+ i R—iQ). Tlpegnonaras, ugro
MHOTOUJIEHH R ¥ ( B3aMMHO IPOCTH d MOJL3YACh eIHHCTBeH-
HOCTbIO Pa3JIOKeHHsT Ha MHOMCHTeNM, FOKAXHTE, 4TO KAXKABLT
COMHOKHTENIb B ITPaBOH UACTH NPEACTABASET coboti YETBEPTYIO
crenedb. V3 3Toro serko BuiBecTH, aro R =01 Q= V4 rpe
U v V— uekoropbie MHOTOWIEHH (C KOMILIEKCHLIMH Koacb
¢uumertamu), u noromy U? + iV* = W4, Tlosropsia stor upu-
€M, IPHUBEIHTE HCXOJHOE COOTHOLUCHHE K NPOTHBOPEUHIO.

101 - 102 - 103 o
134. ——5 —— WICHOB. Yxazaunwe. Bocnoab3yfi-

TeCh pesyabTaToM 3aflaun 112 u (opmyaoi:

(g I (p+2)l p4n-—10

_ 1 . n 4+ p)
T pF1l (=10
cnpaBe,n;JmBon OpH JIOGRIX HATYPAJNbHBIX # H D H JIETKO JO-

KasblBaeMOH N0 HHIYKIIHH.
135. PaccMorprte MHOrouJeH

PX)==(x—DN{x—(x—3)...(x—p).

Ilasi MOKa3aTeqbCTBa BTOPOTO YTBEPMKIACHHSA ~ 3aJaul paccMOT-
PHTE PASHOCTL 3HAUEHWH MHOroOUJeHa B TOUKAX X ¥ x — Lt
P(x) — P(x— 1); 3aTeM pacCMOTpHUTe «BTOPYIO Pa3HOCTb»:

Px+1DH—PH))—-1Px)—Px—1]=
=Plx+ 1) —2P(x)+ P(x—1),
3aTeM TPeThiO . pasHOoCTh H T. .
' _ 227




HoxaxuTte, uT0 k-A pasHOCTb AJis MHOrOUJEHA CTENERH R
papHa kl, . H BOCHOMb3YiTech TeM; uTo kl He Je/MMTCH Ha p
npH TpOCTOM p H R < p.

136. Bocrnoab3yiitech MeTOXOM MATEMATHUECKOHW HHIYK-
OHH, TPHMEHHB €ro K paccMOTpeHHIO Tpeyroanuuka Ilackans
{cM. ykasanue K 3apaue 270), cocCTaB/JEHHOTO H3 OCTATKOB OT
fenenus uacen Cr na 2. :

137. Hckomas cymma paesa 1. [lns pokasarenscTBa nofl-
CTABETe B MHOrouseH (x19%8 4 x1987 4 2)18%9 ppecTO X 3Ha-
qeHHE — —;- +i ZQE’- H BOCMOJB3YHTECH TeM (hakToM, YT0 Ky6

STOTO KOMILIEKCHOTC YHCJa paBeH 1.
1
138. x* ~— -5 YKJOHEHHE ITOTO MHOTOWIEHA OT Hyas Ha

. 1
oTpeake or — | 70 | paBHO -;-. PaccMOTpHTE HaHMeHbIee

3HavueHHe MHoroueHa x® -+ px 4+ g (OHO NpHHHMAETCH TpH
= _.g;) H pasGepHTe OTAENHHO CJaYYaH lw% >1 =
p
|—4|<t -
139. a) Ilpemeapurensuo pokaxure, uto Cg-+ Ci-+
+Ci 4~ ... = 2", 135 4ero BOCIOJb3YHTECh COOTHOLICHHSAMH

ChtCht . +Chi=2" 1 Ch—Ch+Cim

— (=1 Ch =
6) PackpelB cko6kH 1o dopmyaam Guroma Heiotona,
CPABHHTE TIOMYUYEHHOE BHIpAXenue ¢ (opMynoll 148 cosna
{(cM. yxasanwe K sagaue 114), NONOKHB B He# a = arc cosx,

cosa = %, sina = }/'1 —x% Jlokamute, 4T0 yKe Ha OTpe3ke
1

or—1 go 1 dyskuusa y = 7= COS (narccosx) uMeer n
KOpHel. ‘

B) Bocnoabayfitech pesyavratamu 3ajau a) u 6).

r) Tonowue w2 =x+ V'x*— | u saverus, uto w,+
+ Wy = 2x, wyw, = 1, packpofitTe CKOOKH B BLIPAXKEHHH
(0™ 4 w?ul)_ (w, + wy).

n) Bocnonbayitech mpencrabiennem Muorousiena T,(x) B
BHJE

1 -
~gr=r €08 {71 aIc Cos X).
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§ 7. Nlporpeccun

. 140, PaccMoTpert OTAeNIBHO chyuaii, xorda ofe nporpec-
CHH BO3pacTaioiue, U caydad, Korlla ofe oHH — yGLiBalolHe.
1 1

141. Tlporpeccuio ¢ cyMMOH —- BEGpATE Heubad. CyMMy ——

uMeeT GeCKOHeuHast YOLIBAIOIAA TeOMETPHYECKas) NPOrpeccHst

1 | : ' .

5 E o Yxasanue. Jokasarp, ut0 ecan cymMma

GeckoHeuHoH yObiBalOllefi reoMeTpHYeCcKOH NpPOTpeccHd, co-

. BhIp&KAETCH HECOKDATHMOH

CTaBJMEHHOH H3 YHCeJ BHA2 o
Ipo0Bio, ¥ KOTOPOH YUCJHTENb H 3HAMEHATENL HEYETHHl, TO
3HaMeHaTeNle TPOTPECCHH pABEH ee MEepBOMYy WIeHy, a CyMma

HMEET BHI T .

142. okasats, 4TO pa3HOCTL 3TOA NPOTpeccHu AenuTCA
oaHoBpeMenHo Ha 2 u Ha 3. (Hanpmmep, ecau bl pasHOCTb
Oblla HEYETHOH, TO YK€ BTOPOH YJeH MPOrpeccHH AENHJCH
661 Ha 2.) )

143. Tloxaxurte, YTO Y pACCMATDPUBAEMOH IIPOTPECCHH CYM-
Ma @, 4 a,:, PaBHA HYJIO.

144. [Toxkaxurte, YTO H3 paBEHCTBA

b= B — gt
chepyer ,
1 11 1
a--b ¢-¢c  a-¢ b+ec'

145. PaccMotpuTte THICSUHBIN, MHAMHOHHEIR, MHJJIHAPA-
HblH B T. A, YWIEHH TPOTPeccHH, JIOKAXKMTE, 4TO CYMMBL LHGD
YHCEN ITOTO PS4, HAYKHAA ¢ HEKOTOPOro WiIeHa, He MeHSIoTCH.

146. Boipasute pashoctd Sy, — S, H S;, —S,, uepes §,
H g%

147. na poxasaTenbcTea HeoOXOJHMMOCTH [JOKaXHTe, 4TO

1 11 1 ) ‘
—_— —— |, T d — pasHOCTE MPOTPECcCHH.
ap dpiy d ap dpty jle pa p p

,EJ'IH JOKasareNnbCTBd JOCTATOYHQCTH p ACCMOTPRHT € COOTHOIIISHHA
1 1 1 k—1 '
+ .+ =

X1%y XaXa T Txp ixe T x x 7
upd 2 =n, n— 1, n — 2, U BLBEIHTe CTCIOAAa pPABEHCTBO:

Bpy— 8y =10y g — 8y .
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148. m AO/BKHO ObiTh HAHMEHBUIMM H3 UHCEN m,, AJisl KO-
TOPHIX 4, (g™ — 1) genutcs Ha p.

[0}

150. N=q , M=bg ', rae r— pasHocts apudme-

THYECKOH TNporpeccAd, a b, H ¢ -— Hauajnuplfi 9ieH W 3Ha-

MeHaTelMb TeOMEeTPHUECKOH HpOTpeccHH.
. 1

151. Yneno z pomxuo OhTe parnHo ¢ d(qmsﬂamena'renb

reoMeTpHuecKOil nporpeccHd, d — pA3HOCTE apupMeTHIeCKOH
nporpecen, g > 0, d > 0).

152. BocnonpsyiTteck METOACM MATEMATHIECKOH HHIVK-
mun. Fimenno, BeiOpaB u3 n mporpeccufl nepseie 72— | npo-
FpeccHii H OGHAPYKHB Yy HMX (COTJIACHO MNpEANOJIOMeHHID
HHAYKIKH) o0WHi 4ieH A, BHUTHTE 5T0 YHCJO H3 BCEX UJIEHOB
BCEX n MpOrpecchil; nmoKamure, uTO B nocnaenHedl mporpeccuu
HafjeTes ufieH, AensiiuMicd HAa HaHMeHplee ofinee KpaTHOE
paskoctefl d,, d,, ..., d,_, nepBeIX n — | TporpeccH.

§ 8. Heaumocte uHcen

153. Hpote = + b cokparuMa. (QGpaTHOe yTBepKIACHHE,

BoobIlte roBOps, HEBEPHO.
154. Ecan a — uenpll JeJHTENb YHCIA A, TO LeJ0e YHCIo

n
e TaK¥Ke ABAAETCA ACJHTENEM YHCJAA 71; TAKHM 06p330M, BCe

HeJdTeNH 4HCAa n, Kpome [ n, pacnananoTcs Ha MaphL.

155. Paccmorpute npousmegenne (p — g) (p + g); moxa-
HKHTE, 4TO 00d COMHOXKHTENS YeTHH, XOT9 OBl ONWH JNeHTCs
Ha 4 1 xoT9 6B OAMH H3 HHX JIEIHTCH Ha 3.

1566. Tloramure, 4TO0 3TOT OCTATOK HE MOMKET ,ue.nmbcss HE
Ha 2, HH Ha 3, HH Ha 5.

157. p-—3 YKasarue Joxaxure, 9ro NpH p = 3
aucno 8p% + 1 scersa genutea ua 3,

158. p=3. Y kas3anue Toxkaxute uroecnu p + 3k,
Ta oo u3 umcen 10 4- p wam 14 + p Gyne'r IeauTRCA Ha 3.

15%. He Gyner. Y xkazaunme Paccmorpute ocraTku
OT Jenenus uncen 2p 4+ 1 n 4p + 1 va 3.

160. Bocnonnayiitech TeM, 4To JIOGOH JequTeNs paccMar-
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. pmszaenéoro yHcha CoJblle 7 W B3aHMHO npocT ¢ YHCAAMH

161. Hoxa}xme 4YTO CpeaH wucen a, a + d, a -+ 2d,

.., @+ {n—1)d Haiizyrca Xxota Ol ABa YHCIA, JaIOLle
OAMHAKOBHIE OCTATKH NPH AeJNeHHH Ha n. BocnosbayiiTech
TeM, UTO PA3HOCTL JTHX IBYX YHCEs ACHUTCS Ha n.

162, Tlokakute, YTo paccMaTpHBaeMasn cymma npeAcTas-
aser co60H TOUHHIH KBajpar.

163. Takum siBaAsieTcsl, HaripuMep, YHeho x = n - 2,

164. Tlokazatb, uro uucna M, 2M, 3M, ..., KM pnawor
MOMAPHO pAasjIHUHBE OCTATKH [pH JieeHHH Ha K. Ecam
octatok oT aenenus N wa K paeen r, To cpeau uncen M,
2M, ..., KM nafinerca uncno Mx, pawouiee npH jgeleHnn Ha K
octatok K — r. Uneno N + Mx — HckoMoe,

165. Hokawute, uro nmocsefuue nudpn uucen 7, 7%, 73,
7%, ... — NepHOAMYECKH (OBTOPSIOTCS. ’

166 3amennTe ocHoBaHHMa 2222 W 5355 MX OCTATKAMH OT
Jenedus Ha 7. Hanee Bocmoab3yiiTech TeM, ute uucaa 3, 3%,
38, 3% ... (a Takxe 4, 42, 43, 4% ) UMEIOT NEPHOLHYECKH
IOBTOPSIOIMECS OCTATKH OT fCACHHA Ha 7.

167. IlpencrapbTe 1119 — 1 B puge (11 — 1) (119 4 118 -

.+ 11 + 1} v Bocnonpsyiiteck TeM, YTO KOJHYECTBO
cnaraeMelx B cymme (1% -4 118 .. 411 -1 pasno 10.

168. BocrmonnsyiiTech MeTONOM MaTeMaTHUECKOH MHIYK-
DHH H Pe3yJAbTATOM NpeAbiAyInell 3anaum; 3a8MEeTuM, YTO

1961 ( 1960) 10

P 1120

169. a) Ha uudppy 7 (cMm. ykasaume kx 3ajaue 165).

6) 36. ¥Yxasapgue Tak xag [43% = (14%)% = 196° =
= (200 — 4)° = 100k 4 4°* = 100k 4 4096, TO o062 uncaa
1412 y 14? = 196 oxaHuHBalOTCH ABYMR OLMHAKOBBIMH IHbpa-
MH 96. Jlokamure, HCXOAS M3 ITOrO, YTO NOCHAEAHHE ABe LHp-
pel umcen 142, 143, 14%,..., 14'%,..., RepHOAMYECKH OBTOpSI-
lorca ¢ mnepuomom 10. 3areMm HafizuTe nocjeiHIO0 LHpPY
awcaa 1414,

170. 13717421 = 3803 . 3607 Yxrazanue. Ecnu

Ne—f+df=x5+dph 10 46— =dy— v, nm

Xy — Xy d Y21 th E P
= . Ecan gucna d u x X, B3auMHO HpoC-
Ya— th X4 % . 1+ 2 p
THl, TO, COKPATHRE J[po0H, HaljieM TAKHE HaTYpPaJbHLIE YHCIA
u, v, 8 t, 9T0 (X, — X, = dut, —y, = UL,
1 P Ys 1=

Ys + Y1 = Us, X+ Xy = s,
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OpHYEM # H U B3aUMHO [IPOCTHL, OTCHofa
| N = (o + dat) (st + am).

171, a) 264 penurens {cqm‘aﬂ SIMHHIY H CaMo YHCHO)
(cm. 3anayy 6)).

6) Bce nenprtena uHcAa OTNHYAIOTCA APYT OT Apyra moka-
BATENIAMH, C KOTOPLIMH BXOAAT B HX PA3/IOXEHHA HA TPOCTHE
MHOXHTENH 4MCAA py, Py, ..., P, HUHuca0 p, MOXKeT AuOQ BOBCE
He BOHTH B pasjoKenne JelRTeNs, Jub0 BOHTH B Hero B JoGof
cTeneHd OT 1 o a,; Bcero HMeercs, cTano Ouwfth, ¢, + |
BO3MOXHOCTb. KomﬁuHprﬂ 9TH BO3MOKHOCTH JJI1 PA3/JHYHBIX
NPOCTHIX ACNHTENEH, MBI H TOJYYHM TpeGyeMoe.

(1572. [lokaxxure, 410 pasHocTe a® — @ Beerja Aenurcs
Ha 6.

173. [MoxaxwuTe, uTo KBaAPAT LENOTO YHCJAA MOMET AaBaTh
npH jeqeHur Ha 21 Toabko crepywouwe ocratku: 0, 1, 4, 9,
16, 15, 7, 18. BocnoasayhTech TeM, 4T0 HHKAKHE ABa H3 nepe-
UHCJAEHHBIX YHCel B CyMMe He genarcss Ha 21, kpome mapml
gncen 0,0. Bocnaaesyiitecs fanee TeM, 4TO caMO YHCJIO AQJKHO
Deaursed Ha 21, ecnu ero ksaspar penuntces Ha 21

174, Meronom maTemaTHuecKod HHAYKUHA s3ajata  CRO-
RHTCS K AOKA3ATeNLCTBY TOro, 4To 3*°+8 — 3 jenutcs Ha 8 npu -
mobGom n. Ilpu pokazarenncrse Bocno.nbsyﬁTecs TEM, UYTO
3% .— ] =9 — | nenurca Ha 8.

175. HL O. 1. =57. Ykasaune [lpa n-—OmeeM
72 4 82+l = 57, Jlas HOKazaTenLcTBa TOTO, 4YTO H TpH
J0GOM 1 JAHHOE BEIpajKeHHEe AeAdTCA Ha 57, npeacTaBbTe ero
BBHRe 49.-77 1 8.647 =57 .77 8.64"—8 -7~

176. I'Ipe;LCTaBbTe AauHoe Beipamenue B BHAe 20 . 808 4+
4+ 18.124.=19. 507 4 19. 127 4 (507 — 127).

177. Toxaxure, uTo fauHoe BHpakenpe fenntcana7.4n 3.

178. Bripaxenue n® — ba¥ - 4n npeacTapiseTca B BHAE
n—2dn—NDnin+1){(n -+ 2); nokaxure, 4TO H3 NATH
NoCc/efoBaTebHEX YHCES OHO AeNHTCs Ha 5, XoTH Gl OTHO
Jeauted Ha 3, OfHO — Ha 4 B eMie oflHo — Ha 2.

179, 11+2 4 19241 = 121 . 117 4 [2%7. 12 = 133 . 117" —
—12. 117 4 12 1222 = 133 . 117 4 12 (144* — 117}; panee
sameTeTe, uTo 144* — 117 fennrea na 133 = 144 — 11.

180. Crpynnmpyiive charaeMbie, paBHOOTCTOSIEME OT KOH-
UOB JAHHGH CYMMBL

181. M+ 3n+5=(n+7) (n—4) + 33; nasee, ancia n +
+ 7 1 n— 4 gensTes uAE He Jgenarca Ha 11 ogHOBpeMeHHQ,
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Mo3TOMY HX [POH3BENeHHE, C/IH OHO Je/UTCA HA ll s JOIKHO
feAuThC H HA 121

182. JdenuMocTb RAHHOTO Bblpa)!(eHHS[ na 2 ouepunna. Haa
J0KA3aTeNbCTBA AeJHMOCTH HAa 9 paccMOTpHTE OTHENBHO Cay-
gaH YeTHOrO H HeueTHoro f.

183. BY,H,EM HCIOAL30BaTL OYKBHL AJiA HAMHCAHMS YHCAA
B HecATHYHOH cHcTeMe cumcneHud. Tak,

gz uf=x 1050 L g 10572 4 2. 1073 .+ u- 10+
\——-.f—'—’

k£ wHP

NpH 3TOM X, Y, 2, ..., &, t — WudpH (KAkKAaA U3 HHX MEBbIIE
- IeCATH).
B naHHOH 3ajaue MMeeM: _
Txy..z2t =5 xy..z27. (1)

Otciofa cpasy fCHO, 4T0 { = 5; 3TO 3HAYeHHe MOMKHO IOJICTA-

BUTL B coorHomeHde (1) : 7xy...zb = 5. xy...2d7, Tenepb
Ge3 Tpyla MOXEHO HAATH npeanochaciHoone udMdpy: z = 8,
Ilpouecc HeoOXOAHMO OPOAOIKATE XO TeX TOp, MoKa
B IepBbi Pa3 HE UOAYYAM Lugpy 7, KoTopas Ao/KHa GHITH
neppoil nudpo#t nexomoro ynena. O TBe T 714285,
184. 2178, ¥Yxasauwme Ilycts xyz ... uof — HCeKoMoOe

uncao; aMeeM xyz..uvt - 4 = fou...zyx Tax xak ofa umc-
Jla — HCKOMoe H OofpauieHHOE — HMEIOT OJHHAKOBOE KOJIHYe-
CTBO 3HIKOB, TO X MomeT ObTb paBel Tosibko 0,1 wam 2,

Cayuaii ¥ = () HeyHTEpECEH U HE JAST HAVMEHLUIEro YHCJIA.
Tax kax uucyo fovuw...2yx fjeautes Ha 4, To x == 1. Crano GwiTh,
x = 2. Tepepr umeem: 4 - 2yz...uv! = {vu...zy2. Tlokaxure,
uro f = 8. [locjie 9TOro MOKAKKTE, UTO Y MOXKET GBITh PABHO
mumis 0,1 wan 2. Hakownenu, onpenenute y 1 2.

185. Bocrionssyhreck TeM, uto 4ncao 10%* — 1 pesmrea Ha -
102 — 1 =99,

186. HanscanHble uucia mMewT BuL: a, = 1 4 107 4
-+ 108+ ... + 10%. Paccmorpum eme gnena b, = 1 -}- 102 +
-+ 10* + 105+ ... + 10%, Mer mveem oqesn,zmue paBedcTBa:
%+ - | = (104—~ (1 + 1084 ... -+ 10%),
e+ 1 = (10°— 1) (1 4 102+ 10° -4 107,
Tlonb3ysach 3THMH COOTHOLICHHSMH, noxa}xu’re, 4YTO HMEeT
MeCTG pPaBeHCTBO  a, - 101 = b, - (10%+2 4 1), A Bocmoms-
ayiitecy TeM, uto gwmesao 101 — mpocroe.

187. B xawectBe umcna N MOKHO  B3SITh, HANpHMep,
(n 4+ 1)1 4+ 1.
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188, Ofo3nauuB yepes x,, NepsBoe B Hamed NocaeROBATENL-
HOCTH YHCJO, B3aHMHO NPOCTOE C &, PACCMOTPHTE OCTATKH OT
JeNeHHA YHCEN MOCHENOBATETRHOCTH HA X,y H BOCHOJAL3YHTECH
npuHimnoM JApuxae {cM. ¢Tp. 13 BCTYNHTe LHOH CTATHH)
H MeTOjOM peluedusi 3agauu 161,

189. a) 59 (cM. sapauy G)).

6) HUckomoe uncao pasao ¥ — n + 7, rie N — HaumeHb-

wee ofinee Kparsge umcen i, n-- 1, ..., n - m. oaa poka-
34TeqbCTBa 0003HAYLTE HCKOMOE YHCAO qepes X H TOKaXKHTe,
gwro N =x+n—r gemrca wan, n+ 1, ..., n+ m

190. OfosHauuM uepes a 9HCJIO, sancannoe . IePBLIMH
TpeMs UH(paMH HCKOMOTO YHCAA, a uepes b — 4HC/IO, 3amd-
caHHOe TpeMd ero mocaefHuMe uudpavua. Humeem: N =
= 1000a + b. -

IMpuGasrte K aucay N uucio a— b, 1o yeaoBHIO Aensine
ecd Ha 7, B Bocrmoaeayirecs teM, uro 1001 pennres Ha 7.

191. Paccmorprte OCTaTkH, JaBaeMple KBaApaTaMH Le/biX
YHCeJT [pH AeqeHuu Ha 9.

192. PaccmoTpuTe OCTaTKH, AaBacMble KBaJpaTaMH LeJbIX
qHCeN npu JeJeHHM Ha 8,

193. B 6-#, 12-i1, 18-k uT. 0. Ykasaumue PaCCMOT
pHTe OCTATKH, jaBaeMele uncaaMd a, a®, a®,... (r1e a = 2, 3,
4, b, 6) npn penenns Ha 7.

Brtopoe pemesnne BochnoabsyiiTece Manoll Teope-
Mol ®epma (cM. sazasy 206).

194, TlycTk 3TO — MPH3HAK AEAHMOCTH HA KAKOe-TO YHCJO R
H NYCTh UHCNO Xxyz...uvf nemutest Ha k. Tak xak nepecranoBka
unpp He BJAHfAET HA paccMaTpUBaeMuifl IIPH3HAK, TO MOMKHO
cuntath, 4to { == 0, CjenoBarenbHO, HA kB Jenatcs u4HCIa

xyz...uvtd 1 xyz...uv0f, a 3HAYMT, H HX PA3HOCTL, paBHasa 97
Ecau 6pl & menunocek Ha 2, TO NpH3HAK NEMHMOCTH Ha % Obin
6r! ¥ npu3HakoM menumoctTH Ha 2. Ho sTo HeBoamoxHO (pac-
eMoTpeTh yHeaa 12  21). Aunanorunuso, £ He MomkeT JeMHTLCH
Ha b wau Ha 7. 3HAUMT, & COAepPIKHT TOJNBKO MHOMKHTENH,
ABJsIoKecs Tpofikamu. Jlanee & == 27 uau 81. (Paccmmpme
yucaa 27 u 81.)

195. Paanoctb mexxny cymmofl udp, CTOAIIAX Ha YETHHIX
MECTax, H CyMMoH uup, CTOMIIHMX HA HEYETHHX MecTax,
JOMKHA AelMHThbes Ha 11,

Il pokasarensCTBa BHIATHTE H3 IIPOM3BOJBHOIC YHCJIA
YKa3aHHYIO PasHOCTb M MOKamHTE, YTO pPe3y.bTaT 6y,11efr Ie-
JHTBCA Ha 1l.
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196. IlycTh 9T0 HaMMeHbIee uucsIo paBHO d; Torda d =
= ax + by. EciH npeamosoxKnTh, uTo g He jeadTcd Ha d,
0 a=¢qd +r, tae 0 <r<d Ho vorpa r=a— qgd ==
=a—qlox+ by) =a(l — gx) + b (—qy), uro nporu-
BOpEUHT MHHMManbHOCTH 4Hcna d. HMrak, a penurcs mva d.
AHanoruuHo, b penurci Ha d, 1. e. d — oﬁu.um JenuTenh yHcea
a u b Hokaxure panee, uro nwo6oe yucno BHIA ax + by
(a 3HauHT, H d) JAesiutcsa Ha ofwinMi HanGOAbIUHH AeadTelnb
qHcen a 4 b

197. Ecau m — cocraBHoe, T. e. mt = pg, tae | < p-<Z m,
1 < g<Cm, to gueao (m — 1)! cORepKHT MHOMHTENb p,
a sHauuT, uucao (m — 1) <4 | e menurtca na p. Tem GoJee,
OHO “HE ACJHTCS Ha M. _

198, p® — p® vucen (BCe yHCAAZ, KpOMe KpaTHsIX p). ,

199. BocnoabayhiTech Tem, uTo cpeau uyucea 1, 2, 3, ..., n

n
HMEETCS [7] YHCeN, KPaTHEIX P, H3 HHX [piz] YHCe, KpaTHBIX
p% U T L
200. n [KBOeK. Ykazauue Ilpumenure peaynb'ra'r

apeRnayitedl sazayu K 4Hcaam nl u (2n).
BTopoe pemieH e J0KaHTe PaBeHCTBO

Ol on 20— 1)1

n!

{yMHOXHB 06e ero yactd Ha nl).
201. Bocrnosb3yiiTech pe3yJbTaTOM sa,ualm 199, oquH,n.HuM

repasenctBoM [x] < x u cooTHOmEHHEM: T+T+ .

n
"‘ o + e =ML
. 202. 2! nmepBBLIX 4HCENM HATYPaJbHOrO pAja pasGefite Ha
FPYONE MO A NOCAEA0BATELHLIX Y¥cea B Irpynne, [lokaxwure,
YTO NPOH3BEAEHHE & moOnIX TocAefoBATENLHBIX Ue/biX YHCEN
Aemutea ua kl. Jlna JokasatefbeTBa YMHOMETE M pazjiesiuTe

Apouzeefenne (@ + 1} {e+ 2)-...- (@ + k) Ha al u mnoka-
!
KHTE, 4TO YHCJO -(E‘i'kf—)' — Heqgoe (31ech MOKHO HCNOMb-

30BaTh pesyabrar 3agaud 199 u wuepaseHcTso [x 4 yl >
> {x] + Iy} necaTmxnaccrukaM e JOCTATOUHO PACCMOTPETH

qucao Cayp).
(2n)! @m
203. TToxamxute, wTo uHc/Ia @y H PRl 1e-

Juie (cM. ykasanuwe K TpefpAyiled 3ajaue), W BOCHQAB3YIi-
Tech TeM, 4TO HHCJA 2 M 71 -+ | B3aMMHO TNPOCTHL.
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204, [lpu peteHHy 3ajaud yIoO0HO BOCTIONL3OBATLCA JBOUY-
HO{ 3aNHCLIO YHCEJ {cm. yxasauue K sagaue 42 pazzena B).

Yueno n = =1 _ 4p—t 4 4p-2 L | 4 1 sanucCkIBaeTcCH

B Buae 1010... 101 (p eguur)}, a gncao 2°—2—s eugae 111...110
(n — 1 emuuuna). 3ameruM, uTo yHeao 67 3anHCHIBAeTCs
B Buje 111...110 {2p eanHnn), H HaM JOCTATOYHO AOKA3ATH, ITO
n — | geanrtca Ha 2p; nochaeiHee cJeAVeT H3 MAJOW TEOPEMB
Gepma (cM. 3amauy 206).

205. a) [ToxamuTe, yro ecau yuena 22 — 1w 29 — | umeroT
oOwmit reantent d, upHuem, p>> ¢, a p U g BIAUMHO NIPOCTEHI,
TO B 2" — | jenuTesa Ha d, [EE r €CTh QCTATOK OT JIEJIEHHS
P HA ¢; ODH 3TOM 4KCJA F W §, OUYEBH/HO, B3aHMHO [1POCTal
[Mpogo/mxast 3107 Nponece, NokaxKuTe, 410 d == 1.

Has pokazatenseTsa o0paTHOTO VTEEPKICHHSA JOCTATOUHO
NPUMEHHTL MOACTPOUHOE NMpHMeuaHHe Ha CTp. 66 K pa3HOCTIM

2ma |y 29@ ],

47006 yOeNUTECA, 4To ofe oHH JeasrtcA Ha 22 — 1.
6) [pencraeks uncna 22" — 1 B Bupe

2 1=+ )T E ) (22 ) 24 D=
=2 +1)—2,

BHIB&IHTE OTciona. uto Jmoboil obmnfl genuTesib dHCE] 2k + 1
H 2¢ 4+ 1 sBafercsl neauTeaeM 4Hcaa 2.

206. BocnoassyliTeck Tem, YTO €CJH @ He IeNHTCA Ha p,
TO 4yHcaa a, 2a, 3a. ..., (p— 1)a pawoT npu JeeHHH Ha p
[OTNAPHO PA3JHUYHLIE .OCTATKE, H NCOKaXKHTE, 4TO af — a Je-
JUTCA Ha p.

207. Hoxawure, yro cpegu umcea 0, 1, 11, 111, 111

s,

N pudp
HallAyTCA ABA 4uc/a, NAIOIME OAHHAKOBHIE OCTATKH TNPH Rene-
HHHU Ha N, paccMoTpuTe PA3HOCTE 3THX YHCEM.

208 BOCHOJIbsyHTECb Pe3yJbTaToOM npe,ubmylueu 3anaun
1 TeM, uTo wucso 173 esaumuo npocto ¢ 10. (Pasymeercs, pe-
SyJIbTAT STOR 3ajaul CcOXpaHser cuay Ansa JoGoro uHcsaa,
He Je/IAUErocd HY Ha 2, HY Ha 5.)

209. TlopGepem wucno o, 1 < a < 9 tak, uToOu y gucen
mda-ll... 1 6olag ogmuaxosme CCTaTKH npn' AeseHHH Ha 9.

pyprrres
Toraa umcao 107 + 107 4+ ... + 1099 geautcs Ha ll
kumbp
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. ecns AAs Kaxporo {=1, 2, ..., k cpeau noxasarencii g,
Ga, --+» G5 HMEETCH POBHO @ JAIOUIEX OCTATOK { — | Npu AeneHuu
Ha,k. 3areM uuclo craraeMbix B cymme 107 + 10% + ... 109ac
MOMCHO FOCNTER0BATENbHO YBEAHUHBAaTH Ha 9.

210. HokaxuTe, yro aina moforo HatypanwHore N Haii-
gercs Taxoe n, uto 0 << n < &k n uncao 10Y — 107 genmtes
ga yHeaQ p = 11 1. Tlosromy ma#aercs wucao 10™ 4 107 +

% umpp Hbp
-.l- .+ 107 (rae 0 n, < k), penameeca na p. Ecan cpean
nOKasa'reneu 7, waiiAyrcd 10 OAMHAKOBHIX, TO HX MOMKHO 3a-
MeHHTh OJHHM MOKA3aTesieM, YMEHBUIMB TeM CaMBIM 4HCJ0 L
ma 9. :
211. Bocnoanayhreck TeM, gTo yucaa 1001 n 10101  ze-
naTeH Ha 7.

212. [denutcs. ¥ xazsanune. PaceMoTpuTe, KaK Uepeayior-
cs uddpPLl YACTHOTO TIPH JEJEHUH JAHHOrO yHciaa Ha 9

213. BocnonbayfiTecks pesyabTaToM 3agaus 206,

214. a;Q-l by=3b,=9, aza=4 by=3, by=17.
Gy =17, by =

215, a-—7, b =3, c=2. ¥Ykaaaune [loxaxure,
mpeskae BCero, 9To umesa @, b, ¢ B3auMHO npocTe. asee,
yGenutecs, ure ab -4 bc+ca--1 jeamrca Ha abc m novo-
My MMeeT MecTo HepaBeHCTBO ac + ab + bc+ 1 = abe. Hanee,
CuHTag, uTo @ > b > ¢, MoKamxHTe, yTo £ < 3 (cp yKazanmue
K 3agave $0). PaccMoTpuTe orpencHo cayuad ¢ =3 u ¢=2.

216. Tax kak | -2+ . +n =”—(”§il~—), 10 10CTATOU-

HO NOKa3aTh, uro cymMma 1% + 2% 4 . 4 n% peautca no
1 \
OFNe/ILHOCTH B3 Tn wHa (n+ 1) uni na n u na i%'—— B 3aBH-
CHMOCTH OT UETHOCTH fL
HOan noxasatensCTBa CrpynimpyiTe pasHOOTCTOSILHE OF
KOHIOB CYMMEl CJATaeMue W ncnonbsyu're yKasaHHe, JaHHOE
B CHOCKe Ha cTp. 66.
217. He aenurca. Jns qoKazatenncTna npuMeHuTe pesy.nb-
1000

TaT 3apaur 199 K UMCJMTENIO H 3HAMEHATEMO Apobu E000E
HOJIONHB p == 7.

218, Hocratouno nprOGaBHTE uncao 1.
Yxkazanue TlpelcraseTe jaHsoe BHPAMEHEHE B BHAC
1(?12 — 1)1000 — (fI _— 1)1000] (n - 1)1001 + [ (n J— 1)2001 + 1] —_— 1
H BOCMOJAL3YHTECh YKa3aHWEM. ZAKHEIM B CHOCKe Ha crp. 66.
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219. CymecTsyeT; eci 7 — Takoe uucno, uto 11...1 ge-
uudp
aurca Ha 1959 (oM. yKasauue K aanaue 208), 10 063 qncna ne-
narca na 1959,
220. BocnoarsoBaBmuck pesynstarom 3ajauy 208, moxa-
JKHUTE, 4TO PasHOCTh
k.. R 00..0 — £00...0
Nt e s, bt D e
P uudp o (9—k) nudp  (9—k) undp
llenatca HA p npH moboM ApocToM p == 3 U ppu k < 10
221. TlokamxuTe cHayaja, yTo cgﬁ~= JleqiuTest Ha 2% | He
. —1
AenuTCA Ha 27-+Y; saTeM paceMoTpHTe Kosddpuigent mpx 1"
B Boipamenun (1 — x)2* — (1-— #2271,
222, BocnoanayiTech COOTHOMIEHHAMH H3 YK43aHHA K 3a-
paue 270,
223. BocrnonsayiiTeck TeM, UYTO YHCAa

(m+n—1)! (m—+a— 1l m
=C .
im0 g Cmte—b Torg Iy T Wmha—l
im+nl _ ~m n
ot =Crtn=Cnin —ueane

224, BocnoabayfiTech METOAOM MATEMATHUECKOH HHIYK-
uxK, npeicrasue gucao 26% - 1 Kak cymmy kyGos.

225. He cymectsyer. Y kasaumre [ng moboro ue-
JOro gucaa p paccMorpure nwofoe ueioe uncao N > p v mo-
Jdoxute n = 2¥ —1; Bocmonmb3y#Tech pPeE3yJLTATOM 3ajayH
199.

§ 9. 3anaun c HeNBIMH YHCJAMH

226. 800 umcen. Y kasaHHe  DByIyr BLMePKHYTH
TOJBLKO T€ UHCJA, KOTOpHe AAIOT IPY JeeHHH Ha 1D B ocraTke
qaubo 1, qubo 6, audo 11 (r. e. paior opu nenenuu Ha 5 octa-
Tok 1) '

227. HocTaTouHO 3aMeTHTb, 9TO MOMHO ymaIaTHTL 8,9
# 10 pyGneii; janee npubaensem no 3 pyGas.

228. Ilpu HeueTHOM # pas/ioXKeHHEe HeBO3MOKHo. [1pu ger-
HOM 71 CYILECTBYET TOJLKO OJHO PA3NOHKCHHE: '

o (2% ) (3 T E

Y Kasanne PaccmoTpure, HA KAKYO CTENeHb ABOAKH
MOT'YT J@JNHTLCA HCKOMEIE CHAraeMhie.

229, HNoxaxaTe, UTO CpeId AEBATH [0CJEH0BATENLEEIX
qucen 9z, 9a - 1, ..., 9% + 8(a =1, 2, 3,...) MoxeT Bcrpe-
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THTECA He GoJlee TPeX NpOCThIX; JJIS JOXA3aTelncTBa paccuMor-
HTE YeTHHe YHCJAA W yHeaa, Aendlldecg Ha 3.
230. TpefyeMHIX noc/NeI0BATENLHOCTE! CyIIECTBYET UeThHpe:
1000 = 1000;
198 - 199 + 200 + 201 + 202 = 1000;

28 + 29 + ... + 51 + 52 = 1000;

85 + 86 - ... -+ 69 + 70 = 1000.
231. 100®™ > 200! Y kasauue Bocnoasayiitec, ne-

n\" ‘
paBeHCTBOM (—2—) > n!, HoxasaTk KOTOpoe HeTPyAHO IO HH-

AYKILHH, .
Bropoe pemenune B mnpoussesennn 1991 =
=1.2....199 crpymmupyfiTe MHOKHTEJMH MOMAPHO, COe-

JMHSIA MHOMKHTEIH, PaBHOOTCTOMIUME OT KOHUOB; KaMaoe
H3 npoussegenyd meupme 1002, a neppoe ABHO MeHBIUE, yeM
5+ 1002,

232. Uucenm, B 3andcy KOTOPHIX HE yd4cTBYeT eAMAMIA,
MeHBIE. ¥ Ka3aHue [lokaxkdTe, yTo CyilecTBYeT POBHO
97— 1 ceMH3HAYHLIX HHMCEJ, B 3aMHCH KOTOpPLIX HeT mugpm 1.
(ITpu 2TOM NOA CEMH3HAUHLIMH HHCJAMH NOAPA3YMEBAIOTCA
TAKIKE YHMC/I4, HAYHHAIOMIMECS ONHHM WAH HECKOALKHMM HY-
JISIMH, )

233. Bee uncaa, oxanunpaiomuecst Ha 0, B ABy3HayHble
gmena: 11, 22, ..., 99; 12, 24, 36, 48; 13, 26, 39, 14, 28; 15;
16; 17; 18; 19. ¥ ka3 anune [lokaxure, yTo BCE HCKOMEIG
UHC/a, He OKAHUHBAIOMMECH HYJEM, NBY3HAUHK U [PH 3auep-
KHBAHHH OOCJeaHeH 1HOPH YMeHbawTcA He Gonge uyem
B 19 pas.. ’
© 234, a) Ha sropom mecte. Y xasauue [lokaxure,
4T0 BO OO Il € 9YHCnO He MOMET yMenblnatecs B 9 pas npH
3auepKHBAHHH LHQDHI, CTosiIel jaJee, yeM Ha BIOPOM MecCTe.

6) 10125 2025, 30375, 405, 50625, 6075, 70875; K Kam-
JoMy #3 9THX YHCET MOXKHO NPHIHCATh CKOJNBKO YrOAHO HY-
aefi. ¥ rwaszanue [Tlokaxure, yro ecan g, — nepeast
nudpa HCKOMOTO 7n-3HauHOre uuena N, TO HMEET MECTO

COOTHOLIEHHE
N

g =N—a - 10"%.0.

235. Hu B Kakofi cHCcTeMe CYHC/eHHSl YKa3aHHOE JEJIeHHe
HeBO3MOXKHO. JlAs RoxasarenbCTBa JOCTATOUHC NpPEACTABHTDL
9Hcno 75 B BHAe Ta -+ D, Ije @ — OCHOBaHHME CHCTEMBI CYHC-
' ACHHA.
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236. Tagux uncen cymectsyer Aea: 6256 n 376. Y ka3 a-
H ¥ e. Tlockoabky uucno N? oKaHUHBAETCS HA Te XKe TPH LH-
Pbl, uTO ¥ yucao N, To pasHOCTh ITHX uHcea fesuTes Ha 1000,
HCKOMBIE yucaa N, clefoparesicHO, YAOBAETBOPSIOT YCJIOBHIO!
N — N =N —1) = 1000k rae k— HeRoTOpoe HATY-
" pajgBHOE WUHCIO,

237. Tax kak (10a + 5)% = 100a® + 100a - 25, 710 npH
AwboM g (yetHoM uaM HedetHom) uxcqao (10a -+ 5)* — 25 pe-
gutca wa 200. :

238. HMcroMmuix cmocofoB cymectByer uyethipe: 10000 =
= (100)%, 40000 = (200)%, 90000 = (300)%; 60025 = (245).
Y kasanue. [ocTasns ga nepBoe MECTO KAMAYIO M3 UH(p
1, 2, ..., 9, H3BJeKafiTe OOLIYHLIM CIIOCOOOM KBAaApPATHHH KO-
peHb (YUMTHIBAS, UTO OH LOJIXKEH H3BJEULCA TOUHO).

: 239. OGoanauus nepsyio Uubpy n-3payuoro uuena N
. uepes g,, noxaxure, yto N > g, - 1021, npu 3TOM AAS IIPOU3-
sefenns mugpp = (V) wumeercs HepaseHcTBo = (V) < a, - 9°—L.

240. 11, 22, 33, ..., 99; 10, 21, 32, 43, ...98; 40, 51, 62,
73, 84, 95; 90 — scero 25 uncen, ¥ K az anue Ilpencra-
BHB HCKoMoe yucsgo B Buie 10a 4 b6 {a < 9, b < 9), noxa-
HHTe, uyTO PA3HOCTb @ — b ©CTh TOUHKIH KBajgpar.

241. Hcxomoe uncao pasuo 83, ¥ xas ad ue 3anucas
uckoMoe yucno B Buae 10g -+ b, nokaxure, yto aubo b, nuto
b — 1 pomxHO JendThcs Ha 9.

242. Hcromoe yneso paBHO 27. ¥ K a 3 a H ¥ e. [lokamure,
YTO YHCAC, VYAOBJIETBOPSIOIIEE YCJAOBHSAM 34144M, JEJNUTCS
HA 3 H 3aKJII0UeH0 Mexay 24 u 31,

243. Hckomoe uncio pasHo 142857. ¥ kaz anu e Ecau
X — HCKOMOE YMC/I0, TO €ro nepras uudpa pasHa | — HHage
yueso 6x 6eino Gul Gosee yeM LIeCTH3HAYHLIM. [lokawkure,
yTo nepmpie UMGpPE uucen x, 2x, 3x, 4x, 5x u 6x nomapuo
pa3JHYHEL

Ciief0BaTeNbHO, Bee MHPH YHCNA X TAKXKE NONAPHO pas-
JUYHBL W cpefn HHX HeT HyJd. [lokaxure, uTo nocieguue
LH(PHl YKA3AHHLIX YHCe/ TaKxe IONApHO Pa3jM4HEL, H [10Ka-
JKHTE, YTO K3 9THX UHCEN TOJIhKO THCAO 3x MOMKET OKAHUHBATHCS
Ha 1. Onpegenus o1cioAa NOCASARIO THPPY YHCAA X, TOJYUHM:

x-l=l***”"7, X4 =5ErEng
X Q== QFMERL g F o 7 REREE
X-3 = 4wH¥5 ]y = BEFRED
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244, CywmecTtByeT ABa Hafopa uHcen (C TCUHOCTBIO 1O Mepe-
CTAHOBKH), VAOBJETBORSIOMHX YCJIOBHAM 3aJaUH: X, = Xz ==
==X =lLy=%,=x,=Xxy=20x=x =..=
=X, = 1, X, = 2, X5 = 12,

YkaszaHue DB paseHcTBe X, - Xg- ... X+ Xy = X; +
+ Xz -+ ... o X)e DOJOKHTE X; < Xg << ... < X;o H NOKAKHTE,
uTO X, = Xy == ... Xg = |; [OKa}uTe Jajee, 4YTO €CJH
Xy =1, TO H Xy = L. (Hpumenme cnoco6, aHaforHYHEH pe-

. [weHHIo 3agaud 90.)

245. Ecnu gaunuoe ukciao sanucats B Buge 100a + 106 + ¢
(@ > ¢), 1o ofpaulennoe yucno Gyner pasdo 100c + 106 4 a.
[MokaKHTe, YTO PA3HOCTh VKA&3aHHBIX JBYX YHcel pAaBHA
100@ —c¢— 1) +90 4+ (10 — (a — o).

246. Kaxjoe H3 yKasaHme B 34jaue 4YHCe] mw\eer BHJ,
44..4 88..80=4-11...1 - 10*-+8 . 1L...1 4+ L

—_— — ———
tuHpp k-1 wudpa & oudp & nudip

o [P
Hanee moclnoassyitrech pasencrsoMm 11...] =g 10¥—1}
=
k nagp ’
247, TIpennonoxuB HPOTHBHOE, PACCMOTRHTE DA3HOCTH
MeXJY KDKIEIMH JBYMA COCSIHHMH UHCJIAMH H3 A4HHOTO. Ha-

6opa; MOKAXUTE 3aTeM, UTO B TAKOM chydae gg > 17.

248, TlpuBeas NaHHOE BRIPAKCHHE K BHAY fm+ 17 E(’" +D

BOCHOJIL3YHTECh yKazauHeM K 3ajage 172,

249, Tagumu uucnamu saeamorcea: 1L, 12, 15, 24 u 36.
¥ Kaszauue 3anucaB ABy3naunoe uucjo B Buie 10a 4 b,
nokaxuTe, yto b peaures Ha g 1 10a Jenurcs ua b.

250, KBa,I[paT LeJOTG 4YHC/NA MOXKET OKaHYdBATHCH HA
OfHy u3 caepyompx uupp: 0, 1, 4, 9, 6 u 5. Paccmorpes
OCTATKH OT JA&I€HHS TOUHOrQ KBAApaTa Ha 4, NOKAXKHTE, UTO
HHKaKoH TOuHGLIH KBafpaT He MOMeT OKaHuHBaTecs Ha 11,
55, 66 unu 99. Ecau b KBafpaT OKaHUYHBAJCA Ha 4444, 1o,
pasjienus Ha 4, MB OOJNY4HJIH Obl, 9TO TOYHBIR KBAADAT, OKAaH-
uppaerca Ha 11.

Ilpu pemuenun BTOPOR 4aCTH 3aJa4YH NOKAMXKHTE, UTO KBagpaT
HCKOMOTO UHC/Id MOMET OKAHYHBATLCA TOJABKO HA 444, a camo
YMCNIQ OKAHYMBARTCS HA OAHY 43 CACAYIOMHX KOMOMHAEMMM:

..462, . .038, ...962, ...538.

251. Hokaxwure, uro ecau n? = n -+ 1, 170 n -— npoctoe
HHCNO; IIOCJE 3TOr0 BOCIHONL3YATECh METOLOM MaTeMaTHYEeCKOH
HHIYKLHH.
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- 252. TlokamuTe, UTO ec/iM AaHHoe uheno 100...050...01 =
= 101 4 5..10° + 1 spaserca Ky0OM HEKOTOPOrO EJIOTO
yucna N, 1o N = 10* -+ a; IokauTe, 4yro 4HCIO ¢ 34KMI0-
YEHO ME}K,E[y. 1 1 2 M, cAeloBaTENRHO, HE MOMKET OITh LIEJIHIM,

Bropoe pemensne [loKaKHTe, uTO OCTATOK OT
Jleslendsl 9Mcsaa Ha 9 papen OCTATKY OT JEJIEHHS €ro CyMME
uudp Ha 9 (An4 STOrO JOCTATOMHO IIOKA3aTh, HOJL3YSChL YKa-
3aHMeM Ha cTp. 66, 4TO pasHoCTh MEXAY JOGHM YHCJOM H eTo
cymmoil undp penurca Ha 9). Jasnee mogaxure, 9to KyGoi
Ue/biX YHCeJl MOIYT RaBaTh [PH JeJeHHH HA 9 Jmwb TpH oc-
tatka: 0, 1 Ham 8.

253. J'Iroﬁoe HaTypaldLHOe YHCHO HMeeT BHN 3k, 3k + 1
HAH Sk — 1. BoaBeguTe 3TH 4HCIA B xBa,upaT

254. B cayuae, xorma OTHOLHEH!*IET pAUHOHAMBHO U

paBHO—f;-, pacCMOTPHTE J@HHOE PABEHCTBO NPU TAKHX ZHaye-

uix n 1 n—1, uro [nal=Ip, (npl=1{g9. Ecan }Ke—;— Hp-

© @
palHOHANBHG, TO BOCNIOAB3YHTECH TCM, UTO BeNHUHHA {k T}

MOKeT OuiTh crenaHa (npu HapmexkalleM BHOOpe LeJioro wme-
na k) Goavied, yem {a - B}; 3pech ju} = o — lul.

255, las JoKasaTejbCTBA PACCMOTPHTE MHOTOYJIEH
Plx) = x[{1 + x)°—(1 — )] u noxkaxuTe, 4TO TNPHU 3a-
MeHEe X Ha —X MHOTOU/JeH He MeHsieTcs; MNOK&aKHTe Telleph,
YTO MOCJA€ PACKPHITHS CKOOOK M NpHBEJeHHA NOAOOHBIX dJe-
HOB BCe Y/ICHBI, COJEDPKAILNE ¥ B HEYETHOH CTENEHH, YHHYTO- -
KaTes.

256. Ilpusenure ypaspenue k BHAY x¥= (2y—1) By + 3)
H BOCNOJB3YHTECH TeM, uto unchaa 2y —1 v 2y + 3 B3auMuO
TIPOCTH,

257. PaccmoTpuTe HAuGOJBILIEE M3 UHCET &, Oy, (g, G4,
HauboJsiree #3 udcen by, by, b,;, b, ¥ T. 0., NOKQKHTE, YTO 34
HECKO/ILKO MIATOB 5TO HanfoJjblilee WHCO HellpeMeHHO YMEHb-
IIaeTcs.

Bropoe pemenue Ilokaxkure, uro HE nos3xe,
yeM yepe3 ueTHIpe IUAra, Mul TOJYYHM UYETBEPKY, COCTOALLYIO
TOJBKO H3 YeTHEIX UHCEJI; He [I033(e, deM yepe3 8 11aros, NOJYIHM
YETBEPKY, COCTOSLIYIO TOJNLKO H3 HHCEN, KpaTHHX 4, H T. 1.

258. MckoMmoe uHenO paBHO OCTATKY OT [eqaeHHs YHCIa
123...1956 Ha 8, T. e. parHO 4. 15 [OKA3aTeNLCTRA BOCHOJb-
syftech TeM, uro 10% — 2% nequtca ma 8.
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259, HanmMeHwlllee TRCJ0 3HAKOB paBHo 27 + n — |, uKcho,
uMemomee poBHo 27 + n — 1 3HaKoB, CTPOBTCA TAK: HEOGXO-
IUMO CIEPBA BHIHKCAThL n €IHHHI, a 3ateM mucatb 0 BCAKHI
paz, KODla 9TO BO3MOKHO (T. €. KOTZA [IPH 5TOM He NOJNy4aeTcs
n-3HAYHOTO YHCJId, paHEee YIKe HANKCAHHOTO); B MPOTHBHOM
carydyae MUcaTh eIHAHILY.

260. Oaa nanHoro uucaa N BhIOepHTe Takde yucia n M
an' ‘-lTOﬁbI BLITIOMHAJHCE HepaBEHCTBaZ

<N, (nd-10>N,aq,-nl <N, (a,+ 1. n1>N,

# TIOKAXKHTE, UYTO 4, < 7.

[Mocne storo K passocts N — aq, - a! npuMendate merog
MATEMATHYECKOH WHAVKIMH.

261. B cuay npusnaka penamocTH Ha 9 cymma mugp pac-
CMATPHBAEMOrO UHCAA JEAHTCH Ha 9; HCOOMb3ys NpU3HaK Ae-
JHMOCTH Ha 11, mogaxuTe, 4TO 5Ta CyMMa UH(DpP HE MOXKeT
6nTh paBHa 9,

262. Ecau nanuoe uncno N ABAA€TCA NOJHBIM KBApaToM
H OKaHUHBACTCA HA 5, TO OHO AeNUTCA HA 25 W, cJefoBaTenpHo,
oKaHuHBaercss auGo wa 25, nubo na 75.

Ofa cayuas MCKJIOYATE, PACCMOTPEB OCTATKH OT [AENEHHSA
uypeja N Ha 4 mam Ha 8.

CnegoBatensno, uugpa, oTaHYHas OT NATEPKH,— MOCJAed-
aas. Mexmounre H 3Ty BO3MOMKHOCT.

263. Eciu £ — HauMEHbIIee H3 PACCMATPHBAEMBIX YH-
cel, TO CPeIH HHA MOXKHO HailTi He MeHee 978 — k umnces, or-
JHYHLIX OT 2 H A8I0IHX B CyMMe ¢ R YHCIIO, He fPeBOCXOfsA-
mee 1955. Ho Torma mexay %2 u 1955 (BKJIIOUHTENBHO) He
ocTaHeTe 979 uMcesa, OTJHYHLLX OT BCEX 3THX CYMM.

264, n =8 ¥ ka3 anue Bocnoawayiitect dopMynamu

nin+h P
13+23—|— +n3=[—*—*"—2“m“—],
B4+ 33455+ 4+ @2n— 1B =n@2n2—1),

JIETKO JIOKA3KIBAEMLIMH 1O AHAYKOHH.
265. HauGonpmiuM H3 TaKHX 4ucen #BjisercA yucaoc 60.
266. Takasn COBOKYNHOCTB JHQJRKHA CcOJlepxaTs R aqucel,

riie £ — YHCH0, YIOBAETBOPSIONIeE HepABEHCTBAM 24— < N <28,

Hanpumep, MoxHO B3aThb Habop uncen 1, 2,..., 2 (npm

N o 2841 cymecrpyloT M ApyrHe HaGopHL H3 & uHCeN C TeMH

e CROHCTBaMH). : )
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267. Tlpexge Brcero MOKAXKHTE, UTC NPOCTOE UYHCJIO BHAA
4k + 1 efMHCTBEHHHIM CHocoGOM TIPEACTABJAETCA B BHAE:
CYMMH JIByX B3aHMHO [MpOCTLIX KBajpatoR (cp. YKasamHe
K sagaue 170). Jlaneeé paccMoTpuTe uqucaa p**, p? . p*—%,

pt . p—4, ..., rie p — mpocToe uncao eupa 42 4+ 1.
268. Uckomas cymMa passa 111...110. ¥Yxkasanue
162 widpe

Mokaxute, uto nudpe Hanfogbiero yHcjia H COOTBETCTBY-
omyue UEQPH HAHMEHBINEro YHCad JOMOJHAIOT ApYr Apyra
1o 10 :

269. a) 14—

1
44— 1
1+ d4 ..

'6) Echn m derHo, To GoJabine Bropas Apolb, ecid /m He-

4eTHO, TO — Nepsas.
270, p{p+ 1V
: p)

¥raszaunwue Dynem ofGo3pauaTh 4YHCIO, CTOAIEE B
n-fi CTPOKE HA R-M MeCTe CleRa, CYHTas OT HYJEBOro, Yepes.
C* (cm. sapauy 57 paspena B). 3amenmum uncaa C ux actar-
Kamu P¥ or nenenns na p. Uncaa PF rakme o6pasyior tpeyrons-
#uK Tlackans. Ilokaxure, 9To B 3TOM TPeYroJbHEKE BCA p-i
CTPOKA COCTOHT U3 HyJell (KpoMe KpalHuX unenon). [Tokaxure
Jlajee, 4To B TAKOM CydYae TPEYIOJLHAK pajOHBAcTCs Ha «3Je-

- MEHTApHLIE TPEYrOJBHHKH» A’ 1O p CTPOK B KAXKIOM, NpH-
4eM ITH HJCMEHTAPHHE TPEYTOALHHKH NOAYHHEHbl COOTHOUIE-
HHAM!

a) AF R AR =ALL, 6) Af == PR .AD
Hanpuwmep, npu p=3 HMeeM

0/NO/NO
B\ / 8\ / BN/ &,

ANO AN 0 AN 0 AN 0 AN\




" [lox cymmofi ABYX TpeyroibHEKOB AX~' u A} Mb _noum-
MaeM TaKOH TPeyroMbHHK, KBl 4IeH KOTOpOro paper CymMMe
COOTBETCTBYIOIMX WJIEHOB TPEYroMbHHKoB A~ u Af. Amano-

FHYHBEIH CMBICT HMEeT YMHOMKEHHE TpEeyroJbHBKa Ha YHCTO.

271. Hcromux ppobedi Tpu: -, — H —2— YrkasaHnHe

IMpeacraBuB npolb B BHAE % {n < 3m), nonyduM % Onpege-

JeHHs /M ypaBHeHHe m = '&‘1_1“ Uncho m GyAeT LeNbM JIHIb
npn ¢ = 2.

272, 0,239... .

273. Bocnoassymec:b TEM, YTO NPOU3BEJCHHE NAHHEIX INe-
CTH 4YMCEN OTPHUATENLHO; B CaMOM JieJie, OHO pAaBHO
— @y - Qg * Qg3 - gy - Gog - Aoy * Ty * Agg * Agg)™

274, Hckompie yucia umeroT BHA p(p + q), 2pq, glp + q)
HJH NPONOPUKOHANLHEL 3THM 4HKCJAaM; (p,g§ — HaTypaabHbe
qHCIA).

§ 10. Pa3unie 3apayu

275. PaccMoTpHTe OTAENBHO CAVYAR YETHOTO B HEUETHOro
n ¥ BOCTOJbL3YHTECH METOAOM MATEMATHWECKOH HHIYKIMH,
[Tpu pokasarenscte gucao ()2 — 1)" yaoGrO TpencTaBHTh
B Bue BY' 2 —A=V)32B* —V A* wan Bouge A—B )2 =
—VR—VIB ,

276. a) He Gyner. ¥ kasanue Q6o3Hauus yepes n
IJMHY GpeanoJ/araeMoro neproaa Apofu 4 uepes £ — Koauve-
CTBO LHPP O MepHofa, HaHpuTe B I[poﬁﬂ Yu4CTOK, COCTOAILUA
noapaa us n -+ 2 uynefi.

6) 1°. Bocnoawsyittech upeefi sagaun a). 2°. Jokammre,
970 KBazpar storo uxcaa uMeer BHA:  (,0100000000200...
(exupunpl ctoat ga 2-a, 20-m, 200-m ¥ T. A. MecTax; ABGHKH
croar Ha 11-m, 101-M, 110 -M, 1001 -MHT. g MECTAX, HA OCTAJb-
HEIX MecTax cCTosT Hy.rm)

277. HoxaxuTe, 4910 ajas faioGoro ueaoro k 4Kc/Io pasHo-
creft {j — {), JenAmuxcsi na k2, He GeJvlue YBCNa pasHoCTeH
a;, — a;, jensmuxcs Ha k. Paccmotpute cHayada caywai,

KOI7ia /1 KpaTtHo &
k

278. Bce rakue uHcia HMEIOT BHJI: X = 102, rae & — motoe
neaoe YHeno. '
279. Ilycts, Hampumep, cpeXH YHCEN 7, HET CEMEDKH.
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Torpa cpegs HuX MoOryT Ourte wuesa: 70, 71, ..., 79. 3amerum,
qm N L]

11 1 1
Wt et <
Ecnn opHo H3 9THX uHcen (HampHMep, 72) OTCYTCTBYET,

TO BOSMOXHO, UTO B HaGope ecth uucnma 720, 721, ..., 729,
IIPH 3TOM
1 1 H 1

Tttt <
Q6obuHTe TPHBEISHHOE PACCY:KIACHHE.

280. HokaxuTe, 9TO €cJH —:- — HECOKpaTHMaH npaBlmb-

Has Apobb H g — TAKCe UYHCJO, 4YTO ql < b < 7, T0
. il

P ag—b o

npoﬁbm— — —— = —U—— HMeeT UHCJUTENb M e H bIIH H,

a by
ueM a.

281. a) BocnonesyiiTeck yka3lanueM K 3apaue 40.

6) IokaxuTe uro uucen N, yIOBJAETBOPSAIOUIHX HepaBeH-
ctey a- 10 <N <(a+ 1) 10 (rae a—ogHO H3 uHCe]
1, 2,..., 8 H He HMEIOIHX B CBOEM HaNHCAHHH AEBSITKH,
HMeerca 9% TlosToMy cymMa OGpaTHBIX BeJIHUMH STHX YHCEN

MeHbllle ——or » 9. 3aTeM npocymmupyfite nociejHee Bhl-
paxeH#e no =0, 1, 2, 3,.. nnmoa=1, 2,.., 8

282. llokakuTe, YTO 3HAMEHATENb APOOH, TNOJYYEHHOU

: 1 1
OpR choxeHud uucen 1, 5 g e o AenuTCA Ha GoJtee

BBICOKYIO CTel€Hb ,B,BOﬁKPI, 4geM YHCJAHTENDb.

283. a) IlpenBapHTeNbHO pa3NOMKHTE HA MHOMKHTENH BH-
payKeHHE

a® 4 6%+ ¢® — 3abe
6) PaccMoTpuTe BCeBO3MOMKHEIE BHIDAXKEHHA BHIAA
(£VaxVE£VexVd+Ve)

¥ MOKAXKHTE, UTO MPOU3BEJEHHE BCEX TAKHX BHIPAKEHHH He
COJEPHKHT 3HAKOB panukasia.

\ ,
84. - (P+g—hHl+9—2)+q
285, T[lokaxuTe, paccMaTpuBas TOXKIECTBO: d — b = .

=(Va+Vb)(Va—Vb) urouncao Va—Vb pauso-

HaNLHO.
286. Iloxaxute, YTO wyuCTas nepHopWvyeckas AposH 5'
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APHBORHTCA K BHAY 5 m‘l’g; T (k— pauna nepuosa); or-
clofia caellyeT, 4To qnc.no b BSEHMHO npocto ¢ 10. O6paruo,
echd b B3anMHO npocto ¢ 10, To mHafiayTes Takne nmenwe p
n &, uto pb = 10% — 1 (cm. sazauy 208).

287. a) [loxaxure, yro ecian Obl UMENO MECTO PaBEHCTBO
Y3 =p+ gVr, rae p, g, r — PALUOHAJIBHbIC UHC/IA, TO UHCO
V2 6bln0 Gbl. palMOHABHBIM.

6) [okaxnre, uro ecin 1 +V3 =@+ b)Y 3) +-
4+ Ee+dVIP + .4+ (m+a)3P 10 1 V3 =
=@—bV3P+c—dV3¥+ ... +(m—n¥V3)% soc
soBayiTech TeM, uro uucao | — )3 orpunarenswo.

288. b= ka, ¢ = k(a®* — 1), rie ¢ ¥ £ — NPOH3BOJBHHE
HATYpaJIbHEE 4HCIA, a o> 1.

289, (QGpaTHTe BHMMAHHE HAa TO, 4TO 00a YHCAZ NOJOKH-
TeJBHBEL H B CyMMe JaloT €IHHHLY, TAK 9TO HX UHOPH COOTBET-
CTBEHHO JOTMOVIHAIOT APYr Apyra jao 9.

290. Cum. sagauy 285.

291. [MokaxuTe, yTO 3HAMCHATEJbL HECOKPATHMOH Apobum,
" o 1 1 1
noayuaoueiica mnoc/e cJAoKeHHa Rpobel A aTik T Ae
JHTCS Ha 3 # Ha 2; BOCNOJB3YHTECH PE3Y/AbTATOM 3afaun 286,

292. 3peck 1 — HAWMEHBUIEE YHCJIO, AJS KOTOPOro nl je-

JUTCA HA ¢, TAK YTO JaEHOE DaUNOHANBHOC YHUC/IO % MOKET

i1 o
6LiTh MpeACTABACHA B BRAE Apotu al (BO3MOXHO, COKPATHMOIH).

Yucna x;, X3, ..., X, ONPENEITIOTCA TOC/TEAOBATEILHMM JeJe-
HHEM; TAK, X, €CTb OCTATOK OT J€/EHHs YHC/A M HA M X,—, €CTh

mn— X,
OCTATOK OT AeNIeHHA uucjda —* Han— 1 U T A

203. Paccmotpure gucaa: l{al, 2a}, |3ai, ..., |Na},
N 4 D)a} (agecy (x) = x — [x]). Bce atu uncaa pacnojo-
WeHul Ha orpeske of O fo 1, noaroMy cpefd HHX MOXHO Hafl-
TH 1ABA TaKHX uucna |ka} uw {{a} (R > [), 4T0 HX pa3HOCTHL

MeHblne +;. Pacemorpute uncao (B —i)a.

N
204, Ilycte m=27g — 1, roe p, g — LeJEle 4ucna, IpH-
yeM ¢ HeueTno. [TokaxuTe, 91O UHCHA c, c., .., Cnt pastn-

BAKOTCS HA g TPYIN, KAk 1as B3 KOTOPbIX COAEpKHT 27 moc.ieso-
BaTe/LHEIX 4HCel QJHOH ueTHocTH. [lpn s5ToM nepeele

27 qucen: Cy, Ch, ..., C?—) H nocneguue 2 wuces HEYETHHL.
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295. Bocnonb3yiiTechk METOAOM MATEMATHUECKOH HHAYKIHH
H = COOTHOIIIEHHEM:

Ch+Cil =Chp.
296, JokaxuTe COOTHOUICHUSA:

it 1 bft—H =&, b =, = aobo;
anp1—Vagbs _ (Van — Vbn 2= an—Vagh, \2
antt+ Ve \Vent Vo +Vandy |

297. lNokaxurte, uT0 HepaBeHCTBo Kol — ByHskoBcKoro
(cm. yxasanue K sajaue 53) ofpamiaercs B paBeHCTBO TOI/A
H TOMBKO TOTRA, KOrjaa

Bropoe pemenue Hcrnoabaya panHbe COOTHO-
INeHHSA, TNOKAXHTE, YTO

p 2 P 2
(a1—7b1)+(ag——-b)+ +(a,— L5,/ =0
298. BocnoJgnayfiTech TeM, 4TO €C/lH UHCIO 4, BXOAHT B

paccMaTpHBaeMelil Habop, 1o uHcaa 2a,, 3a,, ... HE MOLYT B HETO
BXOAHTb. TakuM o6pasoM; KaKA0e YHCJIO, 3aKNI0YEHHOe MEXAY

-2?" A 7 (BRJIOUMTE/BHO), KaK Obl 4BLIYEPKHBAET» XOTH OH OLHO
4 R .

4HCNO, JEKAllee MEKAY ~—- 1 u 2n. Ilokaxure, Kpome Toro,
2

uTO WHCJIO, MEHbILEE YeM -, ¢BBYECPKHBACT» He MeHbIue JABYX

2
yuces Ha oTpe3ke OT —- 70 2n.

299, BOCHOJIBSYHTGCB TeM, uTo ecqig @ a4+ 1 =0, 10
at = 1. _
300. JTokakure no HHAYKUHH COOTHOMEHRS:

ri—2g =1, rk—2——; > 2.
2

301. sin(cosx) < cos(sinx). [lpuBeaHTe HepaBeHCTBO K
BHJlY, COAEpMKAEMY TOMbLEO CHHYCHI, H [PH CpaBHEH}IH apry-

MEHTOB MOKAMHTe, uTO {sing + cosy|< V2 < (cp. 3a-
aauy 325, a)).
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302, chonbsyﬁ're cootHomrenue L1 +q > Vpg (cupapen-

gABOE JAJS1 HeOTpPHUATeNbHHEX p, q), MpHE 3TOM PABEHCTBO
ﬂMee-r MECTO JUUL [PH p = ¢. JIOKaXKHTe HepaBeHCTEA:
a1, by -—b,>0. 3arem ‘B cooTHOmeHHH b, ==
an—l .
—+B . '
-;“"—lii—l nepefiAuTe K UpEeny fpH i -> oo,
303. BOCHOJH:SYHTGCI: uneell pemenus 3azaud 21 us pas-
nena B.

304. f(x) = f(")-l-f{—_—x) x f(x)—-f(—x)‘

305. [lokaxHTe, UYTO €CAH TOYKA NEPEceYeHH: MpPSMBLX
tM ¥ Iy yAanesa ot npsmoili AB Ha paccroguue f, To MN ==

= |hetgay — hclgay|; nokaxuTe 2areM, 4TO h > L
. 3 __ L2
306. cos(z - [3) = ZTﬁg: Yxasanue Ilokaxure,

'ITOi =tg = +ﬁ H BhipasuTe cos (z -+ ) uvepes tg —— + B

307. anﬂCTaBHB cymMy a,cos{a; - 1) + a,cos (az + D+
+ ... +a,cos{z,-+1) B Bume (g ,cosa, }-'gsco8ty +- ...
+a,cosa,) cos | — (a,sina, + a;sina, -+ ... + @, sina,) sin 1
H ROCNOJL3OBABIIMCL TIEPBLIM M3 JAHHHX COOTHOLEHHH, no-
JyuaeM

aysina, + aysinag 4+ ... -+ a,sina, = 0.

308. Bocnonbayiiteck TéM, 4TO HCIO0 Z == COS <= 17 + isin ?;

ecTh KODEHb YpABHEHMA z” — 1 =0. 3areM BHUHCIHTE KBaJ-
paThl CleYIOMUX CyMM:
uﬁx—i—x”—l—x‘*—}-xs—kxl“+x32+x64+x123
o= x-+ x' 4+ 510 | x84
w= x -+ x18,
309. Hokaxwure, uto xy = yv. DBocnoawayiiTech 3aTeM
METOJIoM MaTeMaTHYecKol HHIYKIHH, NPHMEHHB COOTHOIIGHHE

(xn‘-l + yﬂ—l) (x A4 y) I= (urz—l + Ul’!‘l) (u -+ U).

310. IlpegpapuTeNbHO AOKAKHTE, UTO KaKHe-THOO ABa H3
uncen a, b, ¢ paBHH no aGCOMIOTHOH BeJHMYHHE H NPOTHEONO-
JOKHLL MO 3HAKY; AJS 35TONQ pPacCMOTDHTE ' COOTHONISHHE

1 l
- + —b_+ - KAK YpaBHEHHC OTHOCHTENBLHO d

“a +bb+4+¢
(unm &, uaH c).
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311, Onpenesus z 13 ypaBHeHHH z+% = 2cosa, BOC-

nosb3yfiteck dopmyJoit Myaspa (cM. yxasanue K 3ajnaue 30).

312. TTokaxure cnavana, uro Touka M, wusobpaxaemas
KOMIJIEKCHREIM YHCNOM M2y +— RZ,, TAe m+n =1 m >0,
n > 0, NeXKHT Ha oTpesKe, COEAUHAIINEM TOUKH, H300pamKal-
IIHe MHCJIA 2, U 2.

313. fix)=x. YkKasanue MHs ycnosus f(xy) = f(x) fly)
BeIBeCTH, nomoxkue y = 1, uto f(l) = 1. Hanee, noictasasa
B papeHcreo f(x - y) = f(x) + f(y) smavenna x =y =1,
HaiigeM, uTo f(2) = 2; noxaxkuTe, ute Boofwe f(n} = n, roe
n — jiofoe HaTypanbHee uxcao. PaccMarpuBag COOTHOLIEHHE
flxy) = f(x) f(y) npm x = 0, y = 2, noxaxure, aro f{0) =0.
ﬁ)zﬂ,
q
r,ue—‘;-’— — moboe panuoHadbHoe uHcao. Henomssys npnboan-

1
Iokaxkure panee, uro f —,11- == - - H 4TO BooGime f(

MEHHA HPPAUMOHANLHBIX UYWCEN PAUHOHANBHBIMH, MOKAKHTE,
Haxkonew, yto f(x) = x npu BCexX ACHCTBHTENLHEIX X.

314. Ilycts p — neprop yHKIMH f(x) = cosax + cosx.
IMonoxus x == 0 B pasencree cos(ap + a x) + cos{x -+ p) =
= COS @ X -}~ COS X, NOKaKHTE, HTO p = 2k =, ap = 2=,

315. TlpexpapHTesibHO LOKAXKHTE
HepapeHcTBa sinx < ¥ <{ig x mnpu

M o<x <—%—. [Ipn nokazarenncree

yao6HO MOJb30BATHCH TEM, HTO X
ecTh AAMHa AyrH AB pagmyca 1,
19 sinx ecTh JAMHA NEPNEHEHKYAAPA,
ONYUIEHHOro M3 TOUKH A Ha pajguyc
OB, u tgx ecTe 1nHHA oOTpe3Ka
kacateanHol MB (cm. puc. 5).
B 316. [MoxkaxuTe, UTO sinn ¢ npea-
cTaBlfeTCcsa B BHJIE MHorousaesa n-fi
crenenr oT sing (cM.  dopMydanl
B yKasaHWW K 3ajaue 114).

25
Crapinii yseH MHorou/IeHa pasen 2% 275, a BCe OCTANbLHBIE

Puc. 5.

yJleHE COREPKAT B 3HAMeHaTeje [ATEpPKY JHIb B MEHBIEH
CTeIeHH. '

317, Mickomasa cymMma paBHa HYJIO, eCli p He KpaTtHo A,
H PpaBHa 7 B OPOTHBHOM c¢ayyae. Y kasaHHe [lpex-
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- gie BCEr0 MOKAKHTE, 9TO BCE KODHH YPABHEHHs M—1=0
MOTYT OBITB TNPEICTABJCHL, KAK LEJbe cTeneHd OJAHOT O
2 -
KOpHA X, | @ HMEHHO, KODHS X = cos—f— ~+ isin 2;11) dnsa B
ypcJICHHA paccMaTpHBAaeMOH CYMMBI [IpPHEMeHHTe (opMyJay
CyMMBl UJICHOB TIEOMETDHUECKOW TPOrPecCHH W BOCTIONB3YH-
‘rech TeMm, 9To x% = |
318. Yucaa &, &, ..., §, MOXHO BuOpaTh, HaNpHMED,
rak: £, =0, £, =3, =6, ..., E,=23n Torza aaa .mo-
OpiX 1 TOUEK HA KOMIIEKCHON NJQCKOCTH HaHaercs Takas
npsiMas z2 = x + £§,, uTO Bee B3ATHE TOUKHM YHAJEHHl OT STOH
npsMoll flanbme, YeM Ha 1. BocrionnsyATech Aanee TEM, 4TO
sequunba | P,(z,)| npencrasnser coGofi mpou3pejeHHe pac-
CTOAIHME OT TOUKH 2, AQ TOYUEK, COOTBETCTBYIOUIHX KODHAM
muorousneHa P, (z).
319. Bocnoab3zoBaBmmch  paBeHctBoM  cos(R + 1) x =
= 2c08 x coskx — cos (8 — 1) x, JOKaxuTe IO HHIYKIHH, YTO

m
eCcaN X = arccos—-, A€ i — HedeTso u n > m >0, 10 yucaa
cosx, cos2x, ..., He ABafOTCA ueimnMH, OTciOJa BHITEKaer,

qTO kX HE KPATHO © HH NPH KAKOM k, T. €. BeJIYUHHA arc cos—':—
) PO (1]
(a 3HAYHT, B arc sin —n—) HECOH3MEPHMaA C T.
320. a,6) BocnoabsyliTecs HALIpHMED, pABEHCTROM X (@—x)=
_ _a_)”_ o _a_)“
=\ 5/

1
321. -
1. a) 2) ab + 6)

‘PHTE  BHIPAKEHHA

1
b+2Vac
atbxt _ a atbxdext

Ly, SEREE

Ykasanue Pacemor

a " - - £
-+ (T + cx) H BOCNOJB3YHTECH Tpeblayinedl safavefi

3
322. HauGoaplee sHaueHnue pasHo (i) H JOCTHraerca

3
OpH g = ¢ = =%. Y kasanue Bocnomwayirech me-
paBenctBoM 3agauu 52 npw n = 3. Haumenoinee sHaueHHe
23t . 18 : e T 1
paBHO T H ,U.OCTHI‘aeTC'H Inp u = v = BT W= '—8—.
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323. HaumeHrmas peHunna paswa n /2. YkasaHue
Tlokaxure, 4TO OPH JIOOHX SHAUEHHAX YHCET Xy, X3, ..., Xa,
umeer MecTo HepaBeHCTBO ) x2 +4 (1 — %) + V %2+ (1 —x5)*+

+ VL + 0 —x)>nl2.
Ipn noxasarenbcTee yao6HO paccMaTpPHBATh CYMMY, CTOS-

LIYIO B IeBOH UACTH, KaK JJIMHY HEKOTOpOH JIOMaHO#; TpeGyercs
NMOKa3aTk, UTO PACCTOSHHE MEXIY €8 HAYajIbHOH M KOHEUHOH

TOYKAMH paBHO 7 /2,
V3

324. HanGonviee 3nauenne papHo 5— H JoCTHraercs

mpE e =B =7=-. Ykasanue Bocrnomayfrtecs Tem,

YTO M3 BCEX TPEYTOMbHHKGB, BIHCAHHBIX B JAHHYIO OKP YHOCTD,
HAauGOJBIIYI0 TIOIALL HMEET NPABHJBHBIL TPeYrOJbHHK.

325. a) HamGoatwee snauekne papHoO V a® -~ b%, HaHMEHb-
LIee 3HAYEHHe OTJHYaeTcsl OT HEro 3HAKOM. Y Ka3aHHe
Jas nokasaresbcTBa YMHOKETE H PasiesiuTe JAHHOE BbIpaXKe-

e Ha VaPF 8% u MPHBEIUTE €ro K BHAY

Va2 + &% - sin(x + @),
roe
a

Slnf-P -—_—Wﬁ.

cosp =

V VaEL
6) Hanbonbmee suauetine papHo 3—;;0— + ]/52 Gl 7 L,

HauMeHbDIee 3HAYeHHe OTAHYAETCS OT Hero. 3RaKoM mepex
KopHeM. Y KasaHHe [lpu pemeHun stofi 3ajaud Boc-
NOJMb3YHTECh METOJOM 33ajauH a), MPEABAPHTENLHO RPHBEASA
JaHHOe BbIPAXKEHHe K BHIY -
m ¢os 2x -+ nsin 2x 4+ p.
14+V¥'5
2

326. HauGonbluee sHayenne paBHO H TIPHHHMA-

erca NpH arg 2= —1‘- 4-kn. ¥ K a3 aHue [IpencTaBus Kou-

ILIEKCHOE 9HCJO z B Bulie 2 = r (cosp + ;smq:), BOCIIOMB3Y -
TeCh COOTHOLIEHUEM

i 1 21
[z—lnT[:M—j—__i:l‘
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E. TECMETPHA

§ 1. 3azaun Ha BbIYHCACHHE

1. R=6. Ykasanue TpeyrolpHHK ¢ BepPIIHHAMH
B UEHTPAX JAHHHX KPYTOB MMeEeT CTOPOMH 3, 4 M 5.

2, HckoMan cyMMa paBHA IUIOIEAAH KpYrd, BIHCAHHOTO
B JIaHHBIA TpeyrosbHHK. ¥ KasaH ¥ e DBocnonmayiitecs
nofloGHeM BCEX 0OpasyioMMX s NPAMOYTOBLREIX TPEYTONLHH-
KOB M NPHMEHHTE METOJ MAaTeMaTHYeCKOH MEIYKIKH.

33 A+-B—C, A—B+C, —A+B+C V¥xka-
saHHe DBruMCANTe yIVIH TPeyroJbHHKA, o0pazoBaHHOrO
UeHTPaMH BHEBIHCAHHLIX OKPYMXHOCTEH, M BOCMOJB3yHTeCH
TeM, YTO CTOPOHH 3TOrC TPEYTOJbHHKA ABJIAIOTCA GHCCEKTpH-
caMH YTJOB MEKAY COOTBETCTBYIOULMMH CTOPOHAMH AaHHOTO
‘B HCKOMOIO TPeyTOJLHEKOB. J

4. MD = % — ab o= ¥xasaunue [Iposennre Guccekrpucy

BHEHTHere yrma B A  BOCHOJB3YHTECh  COOTHOLICHHSIMH
AD :DC=AN : CN (= AB : BC), rae N — touka nepece-
yeHHA 3T0H GMCCEKTPHCH C MPOACKEHHEM cTOPOHK AC,

5. 90°, 22°30° m 67°30'. ¥ k a3 an v e Ilokaxure npex-
e Bcerp, 4to OHCCekTpHCA pPACHOJIOKEHA MEXJY MEXHAaHOH
H BHicOTOH. JlokamHTe fAanee, YTO €C/JTH BRICOTA H MELHaHa
06pa3yioT ¢ GOKOBHIMH CTOPOHaMH PABHEIE YIUIH, TO TPEYTO/b-
HAK — OpPAMOYTOJbHHI.

6.1, 1,V2—v3, Vo—V3. Vkasaunne Ilo
Kakute, uto a +c=b+d, a* -+ 2 = b2 d% rne g
b, ¢, d— HOCAELOBATENbHBIE CTOPOHB  UETHIPEXYTOJIBHHKA.
BrisesuTe oTCHO4a, YTO pAcCMATPHBAEMEIE YETRIPEX YIONLHAK
ABAseTCs JeBTOHZOM (T. €. JBE erD CMEXHLIE CTOPOHBI PaBHLI
H jase ;xpyme TOXKE paBHBI).

7. PP} - PP} + ... -+ PP) = 2nR?, rtme R — pamuyc
OKpYXKHOCTH. Y K a3 a H K e Bocnoawsyfitece dopmyiamu

3agau 36, 31 pasnena A M COOTHOLLEHHAMH c0s? o == l—+°2°s—2“,
sin? g = 1 —&:203 2a

8. CropoHnl BceX TAKHX TPEYroJIbHHKOB COOTBETCTBEHHO ﬁp 0-
noprHoHaALHE uHcaaMm: a) 3, 4,5:6) 1, V’ +2V_5, 1‘5‘24’/?.
9. Katersl TpeyroibHHKA HAXORATCS B OTHOWEHHMH 5 : 1.

, s




§ 2. OTpickaHEHe TOYEMHBLIX MHOMECTB

10. a) OkpyxHOCTE pajuyca r = VR &, KOHIIEHTDHY-
nas JaHHod, rjie R - paguyc jpandoi oxpymuoc'm 2d —
RJHHA XOpJ.

6) OKpyXKHOCTb, MOCTPOEHHAS, KAK HA JHAMETpe, HA OTPE3-
Ke, COeQIMHSIOmEM LEHTP A2HHOA OKPYKHOCTH ¢ IAHHOH TOYKOH.

11. HcxoMoe MHOXKECTBO COCTOHT H3 YYACTKOB JIyr cer-
MEHTOB, NOCTPOEHHLIX Ha CTOPOHAX TPEYTOJILHHKA H BMellaio-
muX fagnefl yron. YacTs mMHOXKeCTBE, COOTERTCTBYIONHE CT0-
porne AC, noxkasaHsl Ha puc. 6.

12. a) Orpesok, napanienbHbl JAHHOMY H OTCTOSIHHE OT

HEro Ha PACCTOSHHH iﬁ. 6) PaccmorprTe napy yraos AND

H DNH u napy yrnoB MNG a1 MNE.
13. a) Yetslpe oTpeska, o6pasywoilye NpsiMOYTONLHHK, CTO-
POHBEL KOTOPOro NEPIEHANKYAAPHE CHCCCKTPHCAM YIVIOR MEXIY
JAHHEIMH TOpPAMBIMH; BePIIHHEI HPSAMO-
YTOJBHHMKA JI€KAT HA JAHHEIX HAPIMLIX.
Y 6} BoceMb nonynpsMeuix, SBJASIOMEX-
CH NPOJONKCHHAMH CTOPOH [PAMCYIONb-
HHKA 3a4ayd a).
14. Uetnipe oTpe3ka, ofpasymwoline
C napajjenorpaMMm € BepHiHHAMH Ha 1aH-
/ S—— HBIX NpsiMbIX. ¥ K a3 aH U e CIBHHLTE
orpeskn AB B CD Broap npaMHX, Ha
KOTODHIX OHH JIEHAT, COBMECTHR TOYKH A
1 C ¢ Toukol NMEepeceueHHsl STHX IPSMBIX.
15. Ortpe3ok, nAapajneNbHBIR JAHaro-
Puc. 6. Hami BD uerwpexyronbHHka. Y K a-
sauuae Tlpoeeaure auarowans BD n
PACCMOTPHTE MHOKECTBO BepIIMH TPEYTONbHHKOB [NIONIANK
S = |8, anp — 84 Bcp| € ocHOBaHuem BD.

16. OKpysKHOCTH C USHTPOM HA NPSIMOH, NMPOXOASILEH uepes
JAHHHE TOUKH, ¥ K azanune [lycte A, B — nannnwe Touku
H M — mobas TOUKA MHOMKECTBA; PACCMOTPHTE OGUCCEKTPHUCHL
BHYTPEHHEro M BHemRer¢ yrna M B rpeyrosbHuke AMB.

17. IlpeanosoxMB TPOTHBHGE, BO3LMHTE Ha OTPE3KE TPH
paBHOOTCTOSINMe Toukk X, Y, Z M, BouKCAWB Me IHaHbL AY
n BY TpeyronLHHKOB AXZ u, BXZ, BOCIOAb3yHTeCH Hepa-
BEHCTBAMH H3 YKA3aHHA K 3ajzave 46.

18. Tlpamasd, MepNeHANK /IS PRAS n])HMOH AB n npoxoxs-
mas uepes Takyw Todky M arofi upamoit, uto AM?* — BM? = ¢,
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19. OKPYKBOCTh, MNpoXofAwlas uepes ToukH O, u O,

20. Ecni OKpYXHOCTH JeXaT ofHa BHe JPYroH HJAH Ka-
caloTcfl, 3TO MHOXKECTBO MNpEACTABJIseT coGoH npsMymo, nep-
eHAHKYAAPHYIO JHHIM UEHTPOB AaHHHX OKpyxKuOCTelH. B cny-
- yge NepeceKdlOHIUXCA OKPYXKHOCTER HCKOMOE MHOMKECTBO Mpej-
cTapasieT coboil JBa Jy4a, COCTABJSIOULUX NPOROJKEHHE of-
mell XOpABl 3THX OKPYKHOCTEH. |

21. OKpYXHOCTb C UEHTPOM B cepeasHe atpeska OM.

22, Ecan S — naomaps Tpeyronphnka ABC u R — pa-
JHYC €r0 OTIHCAHHOH OKPYKHOCTH, TO PaAMYCH HCKOMBIX OKPYXK-

gocTeil paBHBI
re= ]/li 4%[\’.

Bameuvanue Orcioaa, HanpuMep, CJIeAYeT, 4TO A4

g
BHYTPEHHHX TOYEK TPEYTOJALHHKA OTHOLIECHHE 5 HE TIPEBOC-

XOJHT ~;— :

23. VickoMoe MHOKECTBO npeAcTaBaaeT cobolf COBOKYNHOCTD
yeTHIpex Jyded, JEKAlIHX HA NPSMBIX, TPOXOASIIHX Yepe3 ToY-
Ky, AHAMETPaZibHO MPOTHBONONOMHYIO Touke A {cM. puc. 7).
YKasauue Bocnombsylitece pesynsTatoMm sajaun 66,

24, OxpyKHOCTb C LEHTPOM B TOUKe X, nexamefl Ha fas-
Hoit mpAMOH M onpenensemMoil u3 yeaosaa AX - BX =CX . DX
{npuyeM M3 3TOH OKPYXKHOCTH JOJIZKHE OBITb HCKJIOYEHb
TOUKH eé mepeceuenust c npamoil AB).

25. MHOXecTBO MpeAcTapaseT cofoll OTPE3OK W Jyd, Je-
Kamue ua npamoii 0A (puc. 8y, Y kaszauue J[lokaxure,
9TO €CJIH TPeyroJbHHK CHMMETPHYHO OTPA3HTh OTHOCHTENIBLHO
npsmoif OA, TO UEHTPH ONHCAHHBIX OKPYMKHOCTEH NOJYyUYeH-
HOrQ # HCXONHOTO TPEYroIbHHKOB COBNALAKOT.
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26. Ilpaman, nepnepAHKyJAApHAA JAHHOA mpaMoll B mpo-
XOAnnias 4epes cepeauny N orpezka AC, 3a HCKAOueHHeM
camoli Touru N. Y k asauue [lycte M — onua u3s Touex
MHOxecTBa, a O, U O, — LEHTPH COOTBETCTBYIONIHX OKPYX-
Hocteil. Ilokaxwure, uto cepeimHa orpeska BM coenagaer
¢ cepeaunoit X orpeska 0,0,. Hokaxure janee, 4To BCe TOU-
KH X jexar Ha Npamol, nepneHAaKkyaspHol orpesky AC.

27. 1) OxpyxHOCTb, NOCTPOEHHASI, KAK HA JHaMmeTpe, Ha
OTPE3Ke, COCAHHSAIONMEM LEHTPH AAHHHX OKPYKHOCTefl.

2) Tlokamxure, uto Bce npambie BC NepecekaoT JMHUKIQ
LIEHTPOB AAHHEIX OKpPYXHOCTell B oiMoii ¥ Tofl e Touke M.
~ MuosxecTBO OCHOBaHMH BHICOT TpeyroabHHKoB ABC ecTh Ayra
OKPVHKHOCTH, OCTPOEHHON Ha oTpeske AM, kak Ha auaderpe,

28, IlpAmas, nepneHAHKYAAPHAR K [JIOCKOCTH [AHHOTO
TPEYrONbHHKA H NPOXOAALLAs 4epe3 UEHTP OMNHCAHHOH OKOJO
HEFD OKpPYKHOCTH.

29. Becxoneunas npusma (6e3 oceoBauuil), oGpasywouide
KOTOpOH mnapa/fenbHsl JHHHH TAePeceueHusl JAHHKX (LIOCKO-
cTelf, a NEpNEHAHKYNAPHLIM CeYeHHeM CHAYMKHT mpAMOYrofb-
HHK. ¥ Kasaunme 3ajaya CBOMMTCS K nnannmmpmecxon
3araue 13. : -

30. [lge npaAMbe B IJIOCKOCTH, MAapa/leNbHONl XAHHEM
NPAMBIM ¥ OTCTOAILEH OT HMX HA PaBHHIX PACCTOAHUAX. ¥ K a-
3auune CopoerTupyfiTe JaHHLE NpsAMbHIE Ha yKasaHHym
MIOCKOCTh H BOcnoJb3ylTech sapauett X1X, 1, 8, L.

_ 31. IloBepxHocTe KOHYCA ¢ BepIIHHOHA B Touke Al H yraoM a
[pH BEpIIHHE, OHPEJIB.HHEM]:IM H3 YCJIOBHA:

' _a __ pacctosmne or N 10 =

paccrosnue or N jgo M

32. Ipamas, napanieashaa pepy OC H nexamas B of-
HOH TWIOCKOCTH C 3THM peGpoM H cepelnnoil M orpesxa AB.
(Ora npamas nonyuaema s OC romorerner ¢ uentpom M
H  KOMXPHIHEHTOM —- )

33. Coepa, HOCTpOEHHaH, KAK HA RHAMETPe, Ha OTpe3Ke,

COEJHHAIOMEM IEHTP ZAHHOrO [Iapa ¢ JAHHOH Toukof (cp. ¢ 3a-
Jaueli 10a).

:

Cos 2 = const.

§ 3. 3amaum Ba 10Ka3aTEALCTRO
[. INpaMuie  MHOrOYroJLHHKH

34. HcnonpsyiiTe paBeHCTBO MJOHIAfed TPEYTONLHHKOB,
Ha KOTOpHIE AMaroHai b pa30HBaeT napaJslIesorpaMmm.
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“ 85. OCHOBAHHA NPOTHBOMEKADKHX TPEyrOSbHHKOB pamm
a cyMMa BHICOT paBHA BHICOTE [TAPAAJENOrpaMMa,

36. Hcnosb3yiiTe CEOHCTBO CMEXHHIX YIVIOB [Apasiesno-
rpaMma. TlokaxuTe, Aajee, YyTo AHArOHAJb NPAMOYTOJBHHKA
papajyesbHa CTOPOHE NapajieNorpaMMa H NpH MPOROMKEeHUH
ofpasyer MeIHaHY HPAMOYTOJBHOTO TPEYIOJMLHHKA, 00paso-
BAHHOTO GHCCEKTPHCAMH CMEXHBIX YIJIOB H CTOPCHOR napase-
norpamMMa (seifepHTe TY M3 AHAroHaJel, KOTopas MapaifiesbHa
Gonbiiell CTOpOHE mapaJsenorpaMma).

37. PaccmorpuTe cayuaid, KOria BCe CTOPOHH TPeyIoJb-
nuka KLM nepecekaiorT COOTBETCTBEHHbIE CTOPOHEI TPEYTOJb-
yuka A;B,C;, o6pa3oBaHHOr0 CPEAHHMH JHHHAMH TPEYroJb-
nuka ABC, oTRelLHO paccMOTPHTE Caydail, XorLa Y TPeyrons-
uukor A B ,C; u KLM ecTb napa HenepecekammuXca CTOPOH.

38. Hocrtpous TpeyroneHHKk ABC g0 napannenorpamma
ABCB’, noramuTte pasescTeo 1peyroavhukos BFK u BCHB’
H BOCNOJib3yiTeck paBeHcTBoM yracs 2 FKB n £ CBB'.

39. O6o3naquB yepes P ToYKy nepeceyeHHs BLICOT, a ue-
pez M u N — cepennnnl cropon AC u BC (COOTBETCTBEHHO),
JOKAXKHTE, - YTO deThipexyronabHukn EPDC n MONC moxho
BIHCATh B OKPYKHOCTb; BOCHOJB3YHTECh PABEHCTBOM YIJIOB:
LA = LEPC= LEDC, LA = ZNOC= ZNMC.

40. M3 ABYX NPOTHBONONOKHEIX CTOPOH YETBIPEX YTOALHHKA
1o KpafiHell Mepe oaHa oGnajaeT TeMm CBOHCTBOM, YTO CyMMa
NpHJeKAWHX K Hell yryioB He Menbinte 180°. M3 kamabx ABYX
Nap MNpPOTHBOIOJIOKHBIX CTOPOH BbIGEpHTE CTOPOHY, ofaana-
OULYI0 5THM CBOHCTBOM; KOHUBI BuIGDAHHBIX CTOPOH H- GYIYT
HCKOMBIMH TOYKaMH.

41. Hoxaxute, yro ecar A u B — uenaTpnl CHMMETpHH,
TO TOYKA, CHMMETPHYHAsA B OTHOCHTENEHO A, TOXKe fBJfAeTCH
IEHTPOM CHMMeTpHH. [losb3ysich 5THM, YCTEZHOBHTE, UTO €CJH
_ ¢HUrypa mmeer ABa UEHTPA CHMMETPHH, TO OHA AMEET WX 6ec
KOHEUHO MHOIO.

42, TlokaxuTe, 4T0 Y KaXKAOTO Mnoroyronbnnxa MOMKHO
HalTH IMaroHanab, PasOHBAONLYIO €ro Ha JBA MHOMOYTOJLHUKAE
C MEHBIUAM YHCJOM CTOPOH.

43, PaccMoTpHTe BHIpaXKeHHe [ CyMMH NJOLaZeR Tpe-
yrOJBHHKOB

AMB, BMC u CMA.

44. Bocnonb3yiTech uieedl NpebAyed 3afadH.
45. 3amenute cymmy AM 4+ BP 4 CQ cymmofi MD +
-+ PE + QF u socnoabayilTech pesyabTaToM 3afauH 43.
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46. JokamHTe npefBapHTENLHO -uepaneﬁcma: :
(b—i-c-—a)< m,< - (b+c)

rae a, b, ¢ — CTOpORH TPeyroILHHKA, M, — MEJHAHA CTOpo-
Hbl 4.

47. BOCHQJ!bByHTECb TeM, YTO Ccepefdna BEICOTH Tpeyrois-
HHKA NeXHT Ha cpelHell quHHA (cp. cTp. 43 BBOAHON CTaTby),

48. OGozuauuB ZauHBd TpeyroJbHRK gepes ABC, ero Bo-
cothl uepes AD, BE, CF u TouKy ux mnepeceuenns uepes H,
JOKAMXHTE, 4YTO Kaxjp#t u3 ueTeipexyroibHukoB AFHE,
BFHD, EHDC MOXHO BIHCAaTb B OKPYIKHOCTb.

49. O6oapauupe uvepes M TOUKY mepeceyeHHA OHCCEKTPHC,
a yepes DE — yxasanHH# 0Tpes3oK, Napaa/eNbHefi OCHOBAHHIO
AB (rouxa D nexur na AC, Touka £ — na BC), noKaxHTe, 4T0
TpeyroqbHHKE AMD u BME — paBuoGeapeHHEE. .

50. I'lpoTuBONONOKHEE CTOPOHBEL HOBOIO HeTHIPEXYIroOJh-
HHKA AB/IOTCS CPEeJHWMH JHMHHAMH B TPeYyroJbHHKAax, Ha
KOTOpPBI® COOTBETCTBYIOLIZA BHATOHAIL Pas0HBAeT NAHHBIA de-
THIpeXyToNLHRK. PomOoM 310T napaasenorpamm Oyjer, eciu
JHMAroHand AaHHOTQ YeTHPEXYroJbHMKAa PaBHHI, MOPAMOYIO/Ib-
HHKOM — €C/M JMAaroHaj® NepneHiuKyJspHBI, KBAXparoM —
€Cc/id OHH PABHBI M NEePNeHIHKYJAPHH.

51, Q603HaUHB OCHOBAHHS Tpaneuun uepes AD u BC, a
TOYKY NepecedeHHs. auarcnansed uepes M, JoxaxHuTte paseH-
cTBo TpeyroasiuxoB AMD u BMC.

52. OGo3HaunM B yeTHipexyroisHuke ABCD: uepes M —
cepepuny AB, uepes N — cepeauny CD u uepes P cepeguny
auaroHatH AC. Pacemorpure Tpeyronbnuk MNP u nokaxnre,
uto B HeM MP + PN = MN.

53. BocnosbsayiiTeck Bieeil pemwenus 3ajaun 43.

54. O6osnauuB uepes M cepeHHY THIOOTEHY3H TPEYrOb-
HHka ABC, pokaxuTe [UBEHCTBO TPEYIOJNLHHKOB! AcMb =
= AAMa, AeMC = AaMb. Henoansys pasencrsa BM =
=bM=MC, foKaKHTe HA OCHOBAHWH PACCMOTPEHHS TPeyroib-
nnka BCh, uto £ HBC = 45° u notomy Bb | ac. Bocnoiisayit-
TECh 34TEM CBOHCTBOM BHICOT TPEYTOJbHHKA.

b5. a) Jokaxkure paBeHCTBO NOAOBHH GOKOBHIX CTCPOH.
0) CpaBHuTe JABA BHIPAKEHWS ANS WAOWAAM TPEYTOJLHHKA.
B) JokamxuTe, uro IABa TPEYrOJLHHKA PABHH, €CAH Y HHX
paBHBl OCHOBAHMS, VIVIEL NPH BepRIMHE ¥ GUCCEKTPHCHl ITHX
yrnoB (cM. ¢Tp. 23—24 BBOAHOR CTaThH).
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56. Ecma Oy, Oy —— NeHTPE TPaBHJABLHBIX TPEYTOJBHHKOB,
[OCTPOEHHHX Ha croponax AB ¥ BC tpeyrompuura ABC,
0 — BEpIIHHA RpaBHABHOTO TpeyroasHuka 0,0,0, T0 npu
CHMMETPHH CHAaYana otHocHTeNsHO O0,, a 3aTeM OTHOCHTEABHO

00, Touka A nepexoguT B Touky C. '

Bropoe pemenne (Ofpatute BHMUMaHHE Ha To,
yTO0 CYMMa TPEX IIOBOPOTOB Ha yTJint 120° QTHOCHTENBHO HEHT-
poB DACCMATPHBAEMEIX PABHOCTOPOHHHX TPEYTOJBHHKOB Npef-
cTaBifieT cobofi TOKJecTBeHHOe MpecGpascBaHue.

.57. Bocnoawayiitech Tem, 4To Bee Touk M, Ana KOTOpHIX
npsas AM nepecekaer ctopory CD, nexar B Tpeyroab-
nuke ACD; apaiormyno Ajsi ocTaabHHX BepmmH. ilpoBeas
3aTeM BCe JHAroHa/iH, paccMoTpute 11 o6pasoBaBmmxcs
yacTeH. :

58. llepenecure GOKOBHIE CTOPOHH HAPAJJIETHHO CAMHM
cefe B cepenHY OCHOBaHHS K BOCHOJb3YATECH CBOMCTBOM
MEJHAHBl NPAMOYIOJLHOTO TPEYroJbHUKA.

59. Tako# TOYKON sIBJIsSIETCA, HANMPHMEp, TOUKA Mepeceye-
HEA AMaromanefl geTmpexyronsuuka ABCD.

60. Bocnonwayiitecs pue. 9.

61. Ecau M, N, P — ocHOBaHRA NepneHiUKyJIAPOB, ONY-
IZEHHBIX H3 TOYKH Q Ha CTOpOHEI
AB, BC, AC (cooTsetcTBeHHO), TO |
YeTHIPEXYTOALHHKE BMQN u
AMQP MOMNO BIHCATE B OK-
PYKHOCTE. Bocnonb3osasumics !
3THM, JOKAXKHTE, 4YTO NpAMbIE
MN u NP copnagawor. 71\2

62. Ilycte MN — cpenusis
JHHAA Ttpeyronbanka AA'D u
NP — cpennsag aunns Tpeyrojib- J
Huga DD'A’.  PaccmoTpute Tpe-
yroneiuk MNP u Bee anano- Pac. 9.

THYHLIE TPEYrONbHHKH.

63. Oxpyxdocts, noctpoerHas Ha orpeske AB, kak Ha
duameTpe, TPOXOAHT uepes ocHosauusi BuicoT AD, BE. Touka
P, cummerpuunas D oTHOCHTesbHO mpsamoit AB, nexuT Ha
9TOH IKe OKpYXHocTH. BrBegute orcioga, wro Z APE =
= LABE = 90° — ZA. Jloxaxure Taxxe, yto LAPQ =
= 90° — ZA u nostoMy Touka E aexur Ha upsmok PQ, T. e.
cormagaer ¢ C'.

64. Ilpopegute uepes BepuTHABLI YETHIPEXYrOAbHHKA TIpH-
MHE, napajjesbHble FAaHHOH CTOPOHE ‘KBaApata, H paccMor-
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pHTE IJONALK TeX TPEYroALHHKOB H Tpaneuuil, HA KoTophle
o1H npAMbBe PasbHBaOT HaHHHIH HeTHIPEXYIOAbHHK.

65. IIokakuTe, uTO NEPHMETP JAHHOIC OCTPOYIOJHBHOIO
TReyTroJAbHHKA HE MeHbIIe NEPHMETPa NPAMOYFOJABHOrC Tpe-
YTOJBHUKA, BIOHCAHHOrO B Ty K€ OKPYMKHOCTb, ABE BEPIUHHEI
KOTOPOro COBNAJAKT € JABYMA KAKHMH-HUGYAbL BeplIAHAMH
JAHHOTO TPEYroNbHHEA.

66. HMoxaxHuTe, YTO OKPYHHOCTb, BHEBOMCAHHASA B yroa A
Tpeyroasunka ABC, xacaercs cropounl BC B Touke E.

67. PaccmorpHTe caMBll KOPOTKHH nepneHguxy’asp H mo-
KaMuTe, yT0 OH HEe MOMKET YNacTe Ha HPOJO/IKEHHE CTO-
POHBIL.

68.. [lokaxxute, 4T0 TP NAPANNCIBHHX NepeMelleHnsx
mobod H3 CTOPOH MHOTOYrOJBHHKA OH COXpPAaHAeT CBOKCTBO,
cpopMyJPOBAHHOE B YCJIOBHHM.

[TpeepaTuTe [OaHHEIH MHOTOYTONBHHK B TNpaBHABHHE W
BOCMIOJIL3YHTECh METOLOM 3aiaul 43.

69. Ilycre B Tpeyronsuuke MNP yron MNP pasen 30°.
Tlposenem uepes Touky P npamyio /, Jexaulyio BHe TPeyroib-
HHKA ¥ 06pa3yoillyie co cTopoHoll PM yroux 8 30°; paccMoTphim
moBye Touky X 310H npamoi. llokamkurte, uto yron MXN
JOCTHTAST HAHOONBIUEr0 3HAYEHHS B TaKoH Touke X,, uTO
OKPYXHOCTb, [IpOXoAsuias yepes Toukn M, ¥ u X, kacaercsa
npamoii {. [ToxaxkuTe fanee, yTo gaxke 570 Hauboabmree
anauenue yraa MX,N ne npesocxomut 30°.

70. Ilposeante megnany HA GOMBIIYIO CTOPOHY H PACCMOT-
puTe Bonpoc O HOZOOHH HCXOJHOTO TPEYroJIbHHKA. H ofpaso-
BaBIIIETOCH PaBHOOEAPEHHOTG TPEYroNBHHKA CQ CTOPOHAMH
3, 3, 2

71. Bocnonn3oBarmmes TegpeMol 0 CyMMe Kgagparor Aua-
ronaneii napanJenorpaMMa, BEIMHCJIHTE MENHAHBl TPeyrobHHKA.

Bropoe pemensue. O6o3Ha4HB 4yepes @ ¥ b Bek-
TOPHl, HAYIIHE MO CTOpPOHAM TPeYrobHAKA, HAIUTE BEKTOPDI,
HIYIHE 1O MegHAHAM, H COCTaBbTE MX CKaASpHOE [POH3-
BejeHHe. \ ) :

72. Ecnu ocb CHMMETPHH HE NPOXOIHT HH Yepe3 OlRY Bep-
IUHHY YeTHIpexyrodbHHKA, OH TIpeAcTaBafeT cofoil pasHofoy-
HYIO TPanenuio (HIH NPAMOYTOAbHHK) H ABIAETCA BIHCAHHBIM,

B TIpoTHBHOM ChAyude NoKamure, YTO OChb CHMMETPHH Tpo-
XOAAT Cpas3y yepes JBe BepIIHHB YETHIPeXYTOJNBHHKA, H OH
SBJAETCA ONHCAHHBIM (AEJbTOHAOM HAH poMGoM). .

73. Ilyere M, n M, — cepenunsl auaroHancii uertslpex-
yrosbiika ABCD, Toyka O — UeHTp BIHCAHHOH OKDYMKHOCTH.
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,E[oxa:xme 4TO HMEIOT MeCTO pPaBeHCTRy: o .,

Samas + S./_\.Mlco = SAM,AB + Samen =
1 - = Spo0a8 + Spoch = 5 SABCD

74. HMoxkaxure, 4r0o B Takol qe'rbrpexyronbnnk MOHO
BOHCATh OKPYMHOCTh (€€ LEHTP COBIAZAET C UEHTPOM AaHHOMH
OKPYMHOCTH). :

75. LokaxuTe (IpHMeHsIs NOBOPOT H FOMOTETHIO TPEYro/b-
wuka ABC), aro BA, + CB, + AC, = 0. 3aren, Hcnoab3ys
cootnomenne MA -+ MB 4 MC == 0 (rne M — uentp t4-
secTd Tpeyronsinka ABC), nokaxute, uto MA, + MB, +

4+ MC, =0, u notomy M — DeHTp TAKECTH TPEYTOJALHHKA -
A.B,C,. '

76. BocnosmbayfiTech OCHOBHEIM CBOHCTBOM MeJKAaH Tpe-
YroJbHHKA H NOKAXKHTE, YTO CTOPOHEI HOBOTO TPEYTOJIbHHKA
napasijie/ibHbl CTOPOHAM AaHHOIO.

Bropoe pemen e Bouucinre BeKTopH, HAYLIHE
K3 Toukd O nepeceyeHHA CpeAHHX JHHHE UYeThipex yroJbHHKA
ABCD X ueHTpam TaKeCTH YKa3aHHHIX TPEYroJbLHHKOB, H
HCNOMIL3YHTEe PaBeHCTBO

0A+ 0B+ 0C +0D=0.

77. Tlporegure npamyio BB, napannensuyio A,A, (rou-
Ka B, — na npsavoii A,A,); 3areM TNpoBeZHTe NPAMYIO
BB, | A;A, (Toura B, — Ha npamoil A,A,) U T. A,

[Hokaxute, 410 MHOTOYroJbHHK B,B,...B, — HCcKOMEIA.

78. IlpepnonoxuB NPOTHBHOE, NOCTPOHTE OKPYKHOCTE, Ka-
CAOIIYIOCA TPeX CTOPOH ueTHpexyronsHuka — AB, BC n
CA, u npoeexute u3 Toukn A BTOPYIO KacaTeJpHYIO K 9TOH
OKPYKHOCTH.

79. PaccMOTpHTE OKpYXHOCTD JAQCTATOUHO GOMELIOND pa-
RHYyca H OT HEKOTOPOH TOYKH OT/IOAHTe Ha Hell B OHY CTOPOHY
HAu0OJBIIYID H3 CTOPOH MHOTOYTOJNEHHKA, 2 B APYryio cTo-
POHY NOCACACBATENLHO OTJIOKHTEC OCTAJBHLI€ CTOPOHH MHO-
royrosibHHKa (B moGoM mopszike). 3aTeM yMeHbLIaHTe pazHyc
OKDYIKHOCTH. Ecny fHamerp OKpYKHOCTH CTaHeT DaEeH HaH-
Gonpuie#l cTopoHe paHbINE, YeM JOMaHas «3AMKHETCH»,
TO HAUHHTE CHOBA YBEeNHUHBATL PAJHYC, HO YiKe TaK, YTOOH
HEeHTp OKPYKHOCTH HAXOAUJICA 110 IPYTYIO CTOPOHY OT HanGok-
el CTOPOHLI, YeM OCTajbHasg JoMmanasn. [ToKaxHTe, 1TO npu
ZOCTATOYHO OGOALIIOM pajuyce JOMAaHAR «3aMKHETCSH».
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Jaa 3roro BocnoAw3ylTech TeM, 4TO ‘HaMBOABILAA CTO-
POHA MEHBIIE CYMME! OCTANbHEIX, HOO CYIIECTBYeT KaKOH-TO
MHOTOYTOJLHHK C STHMH CTOPOHAMH.

80. a) Bocrnonp3ayiiTech TeM, 4TO BEPIUHHHE HOTHPEXYIOMAb-
HHK2 NeXKaT Ha NePReHjHKYyAapax, TPOBEKEHHEIX K CTOPOHAM
H AHaroHanaM JaHHOI'O YeTHIPEX YIOJEHHKA U€Pe3 HX CepefuHbl.
Paccmotpute obpasywolmnecs DOZOGHBIE TPEYTONbHHKM.

6) Hokaxmre, uTo CTOpoHLl yermpexyronshuka 0,0,0,0,
NPOXOAAT Yepe3 BePUIMHL JAHHOTO YeTLIPSXYroMibHUKA H Tep-
TCHARKYJIAPEl ero GHCCeKTpHCaM.

81. a,6) Ilycrs a, b, c, d——-B“KTOpr HAYHIHE 1O CTOPO-
HAM YeTBIPEeXYroJbHHKa, H @', B, ¢’, d’ — Bekrops!, HAymuE
1O CTOPOHAM KBaRpartos.

BrIpazute wepes HEX BEKTOPH, WAYIWE NO JUATOHANRM,
H BOCTOAB3YHATECH COOTHOUICHHAMH: @ - 8 + ¢ +d =0,
ad’ = b =cc' =dd' =0, ab =a’'t’, ab' = —a’'burt n

82, Moxamure, yTo cropona ksagpara MNPQ Gyaer Hau-
MCHBIICH, €CJM €70 BEPUIMHLL COBIAAYT C CEpeiHHAMH CTOPOH
HCXOAHOro KBajpara.

83. loramute, uT0 U3 JHOOHX ABYX AKAMETPAJILHO APOTH-
BONOJOMHBIX TOUEK OKPYIKHOCTH XOTR Gbl OJjHa YAOBJIETBOpSET
NOCTABAEHHOMY  VCJIOBHIO.

84. Bocnoassviirecs Qopmysol ['epoHa, COOTHOIIEHHAMH:
4RS = abe, (a-+ b+ ¢)r =25 u uepabenctsoM R 3= 2r.

85. OGosnauus vepez O UEHTD OKPYKHOCTH, ONHCAHHGH
ckoa0 TpeyrosbHHka ABC, pokaxure, uto npaMee OA,
0B, OC cOOTBeTCTBEHHO MEPHEHAMKYJSPHH CTOPOHAM Tpe-
yroaviauka DEF. Tloka:xure nanee, 4Td rioilajs TPEyroJbHuKa
ABC pupamaercs ¢opmynoi:

S= 4+ (0A-EF + 0B.DF + OC-DE)=—R - p,

H BOCTIOJL3YHTECH COOTHOUIGHHEM S = —1—~rP.

86. Ecan g, b, ¢ — croponnt Zannoro Tpeyro.anHKa (c —

e
THIOTEHY33), TO HMMEET MECTO COOTHOWICHHE —- = - +b s

HOKAXKHTE, NOJALIYACh 3THM, YTO "7{ < 0,b. .Z]',a.nee H3 COOTHO-

wepnii a* + b > 2ab, & = g® 4 b* pBHBeIUTE HepapeH-
et80 (@ + ) < c}/2u ¢ ero nOMOWbBIO NOKANKHTE, HTO

> Ve —1>04
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<\ 87. BupasuTe 00e 49acTH paBEHCTBA Yepe3 CTOPOHH H YEVIW
“ J{ABHOTO" TPEYTOJIbHHKA. :
88, Bocnosbayiitech  cooTHomenueM:  d® = R® — 2Ry,
rae R ¥ r— pajinycel OMHCAHHOH H BIHCAHHOH OKpYXKHOCTEH
~[peYFOJIbHHKA, a4 d — PacCTOSIHHE MEXAY HeHTPaMH STHX
OKPYKHOCTEH,

89. Bocnonbayfiteck dopmynoi [lronemes: nnomans enu-
CaHHOTO YeTHPeXyroJbHHKA PaBHA

| S=V{p—a) (6—0h) (p—c) (p—a),
rie @, b, ¢, d — CTOPOHB! WETHIPEXYTOJbHAKA, a p — €ro ho-
JYIEPHMETp.

80. Tlycte M u N — Takne Toukm ua auaroHany AC,
yto BM | DN ) 1. 3apaua cBoaMTCH K JOKA3aTENBCTBY COOT-
HBOINEHHS: ' :

AM AN _ AcC

| a6 T a6 < Ao

[MoxaxuTte, yto CM = AN.

91. O6osuaunM 4yepes () HEHTP ONHMCAHHOA OKPYIKHOCTH,
a uepes E Touxy nepeceuenns GHCCeKTpHcw yraa A c arait
oKkpyXkuocTeio. Bocnosamayiitech rem, uyro npsivas OF napan-
seabna suicote AD. g

92, HokaszaTenbCTBO CBOZRTCH K BBRIUHCJACHHIO CYMMBI

S(n, ‘P);"—COS"‘(—Q,%t~ ——-cp) + cos? (4—: -—c?) + ot

-+ cos? (2 —(-n—:l)—“ —_ q:) + cos? (2 — g);

fIp  BRIYHCCHHH yg,OdHO BOCIIOJNB30BATHCH  COOTHOINEHHEM

costa = -—l-i"—;(ﬁgf— H MeTOROM 2ajau 30, 31 pasgena A. Okos-

qaTeJIbHOe BBIPAKEHHE 1151 CyMMBl S He JOJIKHO 3aBHCETh OT @.
93. llenTpom uCKOMOH OKPYKHOCTH HABIACICS cepeluna
OTpe3Ka, COeNHHSIONIEr0 TOUKY NepeceueHus BHICOT TPEYrofb-
HHKA ¢ IEHTPOM OMHCaHHOH OKPYHKHOCTH.
-TlpameBuTEe X ONLCARHOA OKPYXKHOCTH TOMOTETHIO C KO3(-

Cle[HEHTOM—;— H ¢ LOEHTPOM B TOYKS TICPECeYCHHA BRICOT.

94, IlpuMeHnTe HHBEPCHIO C LEHTpPoM B Touke M ansa mo-
Ka3aTenbCTBA CAEAYIOHEro yTBePKAEHHA:

€CHIll Py, Pyr ooy Pig~1s Pa, — PACCTOAHHS OT Toukn M jo
CTOPOH BIHCaHHOrO 2n-yroabHuxa A,A,... A, 1o

PPy + tee Py = DaPy et Doy
« 263



YreepujieHne HACTOAMIEH 3aJauM [HOJYYEETCHA. M3 HErQ, ecH
BepwiMRy A, npuGauxats K Bepwiuue A,, Bepunny A, npu-
6HKATh K BepuIHHe Ay W T. ).

95. ITycte A — 6nuxadiiman K Touxke O BepluMHE 7-YroJb-
HHKa, a B ¥ C — Ape TaKkue BEDUIHHEL, 4YTO TOuKa O JeXKHT
BHYTPH MJH Ha rpanuue tpeyroieHuka ABC. Ilycte yroa
O0AB wednwe yrna OAC; nokamwure, uro yroa AOB —
HCKOMBIH.

96, Ilycte A, ® B, — OCHOBaHHA OHCCEKTPHC BHEUIHHX
yrios A u B COOTBETCTBEHHO. ITporepute uyepes Touxu 4, B,C
npAMEe, Napajie/bHbie npamoil A; B;, H paccMoTpHTe TOUKH
HX HepeceqeHH ¢ HeKoTODOH npnmoﬁ l. [danee Bocmo.bsyil-
Tech CBOHCTBOM GHCCEKTpHCH BHEIIHETO Yraa TPeyroJbiKKa.

97. OG03HAYHB JNMMHL CTOPOH TPEYTOJMbHEKA Yepes a, a - d,
@ + 2d paccMOTpHTe BBICOTY /, ONVIIEHHYI0 HA CPeIHION
CTOPOBY, H BOCHOJB3YHTeCH (opMyaamu:

aLdyh
2 ¥

rie p — TMOJYNePRMeTp TPeyroabHuKa.
98. a,6) Cnavana J0KaKHTe 5TH YTBEPKICHHS A4 cayuas,
KOTAa TPeYrOJMIbHHKH JNEKAT B PA3HLIX MJIOCKOCTHX.

S_\=pr‘=

§ 4. 3apaunr Ha A0KA3aTENBCTRO.
II. OxpyxuocTs

99. Tposesure auamerp CE w poxawute, uto AE = BD,
Aagee MpHMEHHTE TeopeMy Hmparopa K TPeyroAbHHKY EAC,

100. PaccmoTpuTe BTOPOH BIHCAHHBIH DPaBHALELIA Tpe-
yroaeHuK EDF.

101. Moka=suTte, 9TO UEHTP PACCMATPHBAEMON OKDYMHOCTH
JCKHT H2 OTpe3Ke, COEAHHAIOIEM TOUKY C ¢ LEeHTpOM JRdHHOH
QKD YHHOCTH.

102. Hckomasi Touxa X nexut Ha npsmoli PQ u ompene-
jserca H3 yeaoBHia: PX .- PQ = k%, rie k — paMHa Kaca-
TeJLHOH, TPOBEJeHHOH H3 TOMKH £ K JAHHOH OKPYIKHOCTH
(cp. nanpumep, sapauy 24).

103. TToxkaxuTe, yTO BCe 3BeHBA JIOMaHOM -—'rpaemopnn
mapa — Haxo[ATCAd HA PABHRX PACCTOAHMAX OT HEHTpa OHJ-
BVEVER :

104. BocnoaesyliTeck CHMMETpHEH OTHOCHTEJNbHO JMa-
Me-rpa NePNEeHIHKYARPHOrG XOPAAM.

105. BocrnoabsyhiTech pesyabTaToM Sajaun 20.

264



'106. Bocnoab3yiiTech TeM, YTO leHTpalbHHA Yroa Ayra
. AB Bapoe GoJblie NeRTpaabHoro yrsia nyrk AC, a paauyc
HOBOW OKPYAHOCTH BJIBOE MEHLIUe pajHyca JAaHHOM.

107. Bupasure paccMaTpHBAGMHH YroJ 4epes Yrojl MexLy
HeNOABHKHEIMHM KacaTeNbHuIMH.
- 108. Bocmoas3y#iTech TeM, 4TO KacaTe/JbHbIE, NPOBEAEHHLE
‘M3 ORHOW TOYKH K OKPYXHOCTH, DaBHH; HCIONbAYATE TaKkKe
pABEHCTBO OGIIMX BHEIIHMX KACATEbHBLIX ABYX OKpYKHOCTefl.

109, ﬂoxamm‘e pamencTBe yriioB MON u MOP (O —
HEHTP AAHHOH OKPYXKHOCTH), AJIfl YETO PACCMOTPHTE STH YIJbI
KaK BITHCAHHLIE B OKPYKHOCTH, OPOXOJASIIHE COCTBETCTBEHHO
yepes Touke O, M, N u O, M,

110. TloxaxuTe, 4T0 3Ta 337aya 3KBHBAJEHTHA 3ajave 66.

111. PaccMoTpuTe TOYKY TepeceueHHs ABYX OKpY:KHocTeH
H3 YeTHIpEX H HOKAXHTe, YTO KaxAad H3 JBYX OCTABLIMXCA
OKPYKHOCTEH TNpPOXOIHT ueped 3TY TOUKY. :

112, TlposenuTte TPETHIO OKPYKHOCTE L, Nepecekaioulyio
okpyxHocTe C; B JHAMETPaAbHO NPOTHBOMNOJOMHBIX TOUKAaXx.
Honﬁepme OKPYKHOCTb L T&K, TTOOH HHBEPCHA OTHOCHTE.b-
HO 3TOHf OKDY:KHOCTH IIeDeBOIMJA TOYKY NepeceyeHHS OKpY K-
woctell C, ¥ C, B uenrp oxkpyxuoctd C,. Ilokamure, uTO
ofipasnl okpyxHocTell C, H g CHOB2 TEPECeKAl)T OKPYKHOCTD
C, B JnaMeTpaibHO NPOTHBONOJNOXKHEX Toukax. IlogpoSuee o6
srom cM. [45), T. I, crp. 338—343.

113. Bocrionbzyiitecs nnsepcneﬁ C UEHTPOM B OAHOH H3
TOUEK MEpeceueHHs OKPYKHOCTEN.

114, Ecau M — cepennna orpesxka 8.8, To AB? -+ AB?=

= 2(AM® 4+ B, M®?); BuisicHUTe, TIPH KaKOM pacno.nomennu
Touku A cymma AM? 4 B, M® npuHMMaer HaHMeHbIlee 3Ha-
YyeHue,

§ 5. 3amaun Ha AOCTpoeKKe,

I. Muoroyroseuuks. ITocTpoeHHA C© OrpAHHYEHHLIMH
BO3MOMKHOCTAMH

115. Coegunue touky M c sepunnoft yrna A, oTaoxuTe
Ha nipamoii AM orpesoxk MC = MA; nposefuTe uepes TOUKY
C npsampie, napalicJbHble CTOPOHAM YIJjd, M DaccCMOTPHTe
JIHAroHa/ b TOJYYEHHOTO NapajlienorpaMma,

116. IlokaxuTte, 4TO LEHTP OKPYKHOCTH COBNEJAET C ce-
penuHoi otpeaka AB.

117. TlocTpoliTe cHAYana TPeyroAbHHK MO CEpeIHHAM &ro
CTODOH; 3aTEM MpPUBEIHTE IHATOHANL NATHYIOJbHHEKA H BOC-
NoAb3ydTeCh pe3yAnTaToM 3ajadd 50.
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118. Hcrkomag TourRa sBAferca TOUROA nepecevenhs or-
PesxoB, MapanaeALHNX AHATOHAJIAM YETHIpEXYrOJbHHKA; OfHH
TaKofi OTpe3oK mocTpoeH B 3ajave 15.

119. Orpasus OGuAAYapA OTHOCHTEALHO OJHOTC H3 ﬁop'ron
PACCMOTPHTE, BO YTo Nepeifer NPH 3TOM TPAEKTOPHA LIApA; -
7ocjie psija MOCNefOBaTeNIbHEIX OTPAKEHHHA TPAEKTOPHA JOJLK-
Ha NpeBpaTHTbCA B OTPe3oK npsaMolt (cp. samauy 249a)).

120. Obo3nauns yron ABC uepes «, NOKaxuTe, YTO TOU-
Ka D onpegensercs u3 YCJIOBUSA:

' @

121. BocnonnayilTech TeM, YTO IEHTP TSKECTH HEIHT Me-
Auany B oTHowenud 1 : 2, a cpegnds JHHHA JeJHT MEGHaHY
nenoJiaM.

122. TIpoussepuTe NOBOPOT OJHOA H3 OKPYXKHOCTER Ha
60° BoKpyr naHHOH TOMKH.

123. BasaB Ha Goavmeil cropore AC Tpeyromﬂnxa ABC
Takyo Touky D, uro AD = AB (AB — wMeHbinlas CTOpOHa),
NOKaxure, yTo BD = DC.

124, Iloctpofite cHavana cepejuHY CTOPOHH, IIPOTHBOJE-
HameH NaHHOW BEpLIMHE,

125. Hoctpous npﬂMoerﬂbHHH “TPEYTOJILHHK € KaTeToM
AC, PABHBIM JaHHOH BuicoTe, W rrNOTeHYy3cl AB, paBHO# Me-
Auane, HafjjMTe Ha THOOTeHy3e Todky M, a3 Kortopoil
AM : MB = 2: 1. 3atem u3 M, KaK ¥3 UEHTpa, NPOBEIHUTE
OKPYKHOCTH pajuyca AM. Eend D — Touxa ee nepeceueHHs
¢ npamoil BC, 1o AD — ocHOBaHHE HCKOMOTO TPEYrOJbHHKA.

126, lloxaxuTte, YTO MpAMbLIE, COEIHHAICIIME HEHTPH BHe-
BIIHCAHHBIX OKPYMHOCTEH, NPOXOAAT 4yepe3 BEPIIMHE! JAHHOFO
TPeyroAbHHKA H HEpIeHIHKYIAPHB ero OHCCEeKTPHCAM.

127. Ecan ABC — HckoMelit TpeyroapHHK H P, Q, R —
JAHHBIE TOYKM, TO npaMete AP, BQ, CR ABnAw0TCA GHCCEKTpH-
camu TpeyroabHuka PQR (cp. samawy 48). Huaue rosops,
BEPIUHHBE! HCKOMOTO TPeYroJbHHKA ABJIAIOTCH CEPERWHAMH
xye PQ, QR, RP. '

128. [lokamuTe nNpejBapHTeALHO, 4TO OMHCAHHAA OKPYX-
HOCTh JIGNTHT TOHOJAM OTPE30K, COSNUHAIOMHKA UEHTPH BIH-
CaHHOH H BHEBNMCAHHOH OKpYXHOCTEfl.

129, a) OnyeruM u3 TOYKH B nepneHAHKYJAP HA NPAMYIO
Iy u n%o,nonmnm €ro 10 nepecedenusa ¢ npamod ;. B Touxe C;
H3 STOH TOYKH ONYCTHM TEPHeHAHKYJHD HA npsMyio [, H,
npo,nonmua €ro J0 nepeceuenis ¢ npaMefl I, NOAYUHM TOY-

D. Hoxamure, 410 Tpeymmﬁnx BCD — #ickombifi,
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<o~ -0y TlocTpoATe. CepelHHY CTOPOHH, NPOTHBOJEXAUEA Bep-
‘pmHe B, u-Bocnosssyiiech 3anauel 115. B) Bocnoawsyitecs
pjeell salldyi a) M pesyJbTaToM 3ajayd 48.

130, a) IlpojomsuM cropony AC sa Bepury A HA OTpe-

~gok, AD = AB. Jlerko Bnpets, ut0 £ ADB =_%_Z BAC.

3agaua cBOJMTCH, TAKHM o06pasoM, K CTaHjapTHOf '3afade
0 NOCTPOEHKH TPEYTONbHHKA TI0 ABYM CTOPOHAM ¥ YIJIy [IPOTHB
OfHOA H3 HHX. AHAJOTHYHO peIaOTCA 3ajaud B) ) iK).

6) 3ameTuM, uTO BepuIMHA A JIeXHT HA BEPNEHIUKYASpE,
NpoBEREHHOM K oTpe3Ky BD uepes.ero cepepuny (oGosHayenus
npeabliymedi 3ajaun). AHAJOTHYHO pellaerca H 3ajaua e).

3) Hoxaxure, yto ecau B Tpeyrodivinke ABC Ha cTopoHe

AC su6pasa Taxan Touka E, uto AE = AB, 10 LACBE =
B '2“0. Anmanoruuyno pemaerca 3azaga T).

#) Bocnosbsyiitech TeM, wro OuccekTpHca f, nepecekaer
ONUCAHHYIO OKPYMKHOCT: B TOH Ke TOYKe, YTO H HepneHa-
KyJSp, HpOBeJEeHHH K CTOPOHE 4 uepes ee CepeiyHYy.

K} Ecau ABC — ucxomuil TpeyroiabeHK H D — ocHosauue
Guccextpucel B, To, Kax mspectio, AD : DB = AC:CB =
= b :a. Tlosromy, ecsMm 'Touka A OHHCHIBEET OXpPYKHOCTDH
papuyca b ¢ nesrpoM B Touxke C, T0 Toyka D TaxiKe omuch-
BAGT HEKOTOPYK OKPYHKHEOCTb (rOMOTETHA ¢ Kox{xbHnHeHTOM
ai 5 H LEHTpoM B); ¢ JPyroé CTOPOHHI, CD = B, — oTpe3ok
JAHHOR JNMHHL _

J} Bocnons3oBaBIINCL OCEOBHEIM CBOHCTBOM MEJMaH Tpe-
yroJbHHKA, NpPHMEHHTE MeToAd nojobus {cp. 3ajauy K)).

M) Tlpr mccaegoBaHHH ZOCTPOHTE TPeyroOJLHHK JO Napan-
JIEJIOTPAMMA CO CTOPOHaMH a B b.

‘H) Bocnoabsyiitecb OCHOBHBIM CBOACTBOM MELHaH Tpe-
YTONLHHKA.

o) Tocrpoiite cuadana tpeyronivuuk ACD, rge D — ce-
peguHa cToponu BC. -

n) JocrpoHB TpeyrolbHHK JO RApaJJIeNorpaMMa, [oKa-

2 2 2
XKHTE, YTO0 B TPEYTOALHHKE CO CTOPOHAMH —3- Ry, —3 Bpr 5~ P |

' o1 1. 1
MEAHAHLI pPAaBHEI -—2-a, —2"'b, —E"C. .

131. Taksx npamux, Boofuie roBops, TPH; 9T0 — cpenue
JHHHH TPEYro/ibHHKa, BEPUIHHLI KOTOPOro HaXOAaTCd B A4aH-
HEIX TOYKaX. : :

-
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132. Pemute npeipapHtTedsHOd ClefyioUlyld 3a7aqy. ueépes
AABHYI0 TO4YKY fIPOBECTH NPAMYIO, OTCEKAUIYI0 OT AAKHOLO
yraa TPeyroAbHuK RawuoR miomiaid. 3ajaua CBOJHTCH K 1O-
CTPOEHHIO ‘OTPE3KOB @ W b, YAOBNETBOPHIOINKX YpaBHeHRAM

ah, + bhy = 28 absina 28,
rae h; u Ky — PACCTOSTHHA HAHHOW TOYKH OT CTOPOH IaHHOro
yria a, a ¢ H & — OTpeskH, OTcexaeMble HCKOMOH HpsAMOH OT
CTOPOH ¥yTJ4.

133. oxaxure, 4To upsMas, ASRAUAN [EPUMETp Tpe-
YIOJLHUKE NOMNOAaM, JAeAHT HAOIALs [I00/aM B TOM H TOABKO
B TOM CJy4ae, KOrKA OH& MPOXOAMT Yepes LeHTp BIMCAHHOMH
oKpyxHocTH. BocnoabsyiiTech nocTpoeHHEM npe,nbmymeﬁ 3a-
Jauu.

134. B cnyyae, xorza gaHut CTopoHW AB H AD H YIJIBI
B n D, paccmotpute UeTBIPEXYFONBHHK, CHMMETPHUHEIHR
HCKOMOMY OTHOCHTeTsHO auamerpa AQ BnHMcaHHOH OKpYy-
HOCTH; B Cjlyuae, ecan Aauel yraul A 1 B (uau A u D), pemenue
QUEBHIHO.

135. a) 1°: cTopounl cMexubie. B 3ToM cayyae nocrpofite
CHauaja TPeyronAbHHK, ABE CTOPOHB KOTOPOTO COBMAAZIOT
C AaHHLIMH CTODOHAMH YeTHIPEXYIOJIbHHKA, 4 TPeTbs CTOPOHA
PaBHA €ro AHalCHAJH.

2°; cropons nporuBoaexamue, Ecan ABCD — HCKoMbi
ueThpexyronbHuK, AB 1 CD — paHHule CTOPOHH, TO NOCTpPOi-
Te arpesoxk BM, paeumil H napannenpHsifi oTpesky AC. Tpe-
yroisuak 8DM MOXHO nOCTpOWTh, TaK KAaK H3BECTHH fRe
€r0 CTOPOHH ¥ YI'OJl MEXAY HHMH,

6) 1°: yriW ApHAEXAT K OfHON CTOpOHE,-RANPHMEDP, K CTO-
pone BC. TlpopenaB mocTpoenHs I1.2° 3agaup a), 3aMeTHM,
yto yrael CBA v BCM pasnu. Touka C cTpouTes Teneps Kak
nepeceyeHHe Ayr ABYX CerMeHTOB,

2°: panpl nporuBoaexamtye yrasl. IlocTpoHM HA AHATOHAJH
AYTH ABYX CerMEHTOB, BMEAIOIHX FTH YIVBI, W OAHY H3 AYr
nepeHeceM HA paccTosHHe d, B HANPABJACHHM 3TOH BTOPOH
RHaroHanu (KOTOpOE 3aJaeTcs YIJAOM MEeXAY AHaroHasisMH).

PaccMoTpuTte TOUKy nepeceueHust CABHHYTOR R HeCABHIaB-
mefica ayr.

B) 1°. yron npuiexMT x cTopoHe. B 3ToM cayuae peure-
HHe oueBHEHO. 2°: gamu yron BCD u cropora AB. Bocnoake-
-3yfTech nocTpoeHHeM 1.2° 3azayM a).

136. [locrpoiiTe #a ctopone AD TouKy B', CHMMETPHUHYIO
Bepitdne B orHocuTeando pvarodans AC, paccMoTpute Tpe-
yroaeHuK B’DC. '
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137. TIpu noMomH napasnfiejicHOrO Neperoca Beex JAAHHEIX
3JIEMEHTOB B OJIHY H3 BepIIHH 3a7aua CBOAWTCH K CJAELYIOWeH:

JlaBbl vyeThipe KOHUEHTPHUYECKHEe OKpyKHOCTH. IIpoRectst
TAKYIO NPAMYIO, 4TOOLI €e OTPEe30oK, 3aKMICUEHHBIH MEXAY nep-
Bofi M BTOpO# OKDYXCHOCTSMH, OBl paBeH OTPE3KY MEXAY
TpeTheR M UeTBEPTOH OKDYKHOCTAMH.

Jas pemenus 3T0H 3aZaudH NpPHMEHHTE MeToAd TnOROGHA.
(cp. 3apady 181).

138. BocnonezyiiTeck TeM, uTG CyMMa CHMMETDHH OTHO-
CHTEALHO NpAMBIX f, Is, ..., [, NePEBOAHT TOUKY A, B ceda.
Hampumep, nycete A A, ..., A, — HCKOMBIK #- yro.nbl-mx H
B, — Kakas-to TOuKa NI0CKOCTH, OrpasuB ortpesox A,B,
N0C/eA0BATE/ILHO OT NPAMBIX {4, Iy, ..., /,, MBI HOJIYYHM OTPE3KH
AgB,, ..., A,B,, AB,+,. Toraatouxa A, JeXHT Ha nepneH-
JAHKYJIspe, BOCCTABJAEHHOM K oTpesky B,B ., Bero cepepune.

139. Mckomuix mpsameix XBe. B Tpanenuu ¢ ocHOBAHUSIMH
AD u BC ojsa H3 HHX NPOXOAHT 4epes TOUKH [epecedeHHs
auaroHajefi ¢ Meananamu TpeyroawvHukoB ACD w ABD, npo-
BeIEHHEIMH K cTopoHe AD. Bropas npoxoiuT yepes TOUKH
népeceuenHs guarcnajefi ¢ meanasnamu TpeyroibHugoe ABC
u DBC, npoeegennsMi K cTopore BC.

140. BocuoapayfiTece TeM, 4YTO H3 BCE€X TPCYPOALHHKOB
¢ JMaHHHIM OCHOBAHHEM H JAHHOH TNNOMAALI0 HaHMEHBIIHE
NepHMETp HMeeT paBHODEAPenHbld TPeyroabHHK,

141. Yflycts Touka B’ cHMMeETpPHYHA TOUKe B OTHOCHTE/ILHO
npamoii OM . TTokaxurTe, uTo A% HCKOMOM Toukd X cnpaeel-
JIBO DPABEHCTBO:

£ B'XA =180 —2 £ MON.

142, Tlycte B — pgaunas pepuHa ksaapata ABCD, a E,
F — panneie toykn Ha npamux AD u CD. TloctpouM Ha oT-
peaxe EF, xak Ha AHaMeTpe, OKPYKHOCTE H 0003HaUMM Tepe3 K
OTMHYHYID oT D Touxy ee nepecewenuss ¢ upamoii BD. [o-
_KamxuTe, uTo ayry £EK ® EF paBHb.

143. Ha orpeske AB nocTpoiiTe ZYTH CETMEHTOB, BMEIIAlo-
IMe Yrau a U 3, H NepBYI0 AYTY CABHHLTE HA JAHHOE PACCTOs-
HHE B JIAHHOM HanpaBjeHHH. PacCMOTPHTE TOUKY HepeceueHHs
HOBOH JYTH ¢0 BTOpoH H3 paHee TIOCTPOEHHHIX KVT.

144, TlocTpofiTe cHayana TpeyroJbHHK CO CTOPOHAMH, mep-
NEHAHKYAAPHLIME CTOPOHAM JAHHOTO TPEYrOJbHHKA, H TAKOH,
YTO TOIBKO ABE €ro BepIIHKBl JEXAT HA CTOPOHAX RAHHOrO
TpeyroAbHHKA,
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145. a) l'IocrpoeHue OYEBHEAHO; 3a,naqa HMeeT Ko qe'rbzpex
pelaenuii,

6) Tlycre O — npoexuus HEHTPA JAAHHOH OKPYHKHOCTH Ha
Janiywe npsmyo. Ioctpofite kBajpar, FOMOTETHURHIA WHCKO-
MoMY, 9To0Hl ToYKa () RBAANACH CEPEAMHON €r0 CTOPOHH, Je-
wameli Ha JaHuoft mpaAmoii.

146. TIycte Touka A’ cHMMeTpHUHA TouKe A OTHOCHTEILHO
Janno# npsamoil. Jdokaxnre, yro npsimag BM Kacaerca oKpyx-

HOCTH paguyca R = % AA’ ¢ uentpom B Touke A’

147. Bocnosneayiitech MeTofiom 3ahadn 145 6).

148. JlokakuTe npelBapHTeAbRO, UYTO €C/AM NEepeMernarh
pepitERY B TpeyroavHnka ABC napajanelbHO OCHOBAHHIO
AC ¥ coXpaHSITb TIPH 3TOM HEH3MEHHOH - BLICOTY IpPSMOYIOJb-
HHKA, TO AJIHHBE JHATCHAJM H OCHOBAHHA BIHCAHHOTO MpAMO-
YTOJNLHHKA TaKxke He OYAYT H3MEHAThCH.

149, [TocTpoHM KacaTeNbHYK K AyTe JAHHOLO CEerMeHTa,
ofpasywlyio yroj B 30° ¢ €ero OCHOBAHHEM; Yepe3 TOUKY Ka-
CaHKs MPOBEJEM pajuyc RO fepeceueHud B Touke A ¢ ocuoma-
HHeM cerMenta. [lokaxute, uto Touka A — BepHIMHA HCKO-
MOTC TPeyrolsHHKA.

150. Boacnonwsyittece MetofoM 3ajaun 142,

1561. PemnTe BenoMorateNBHy0 38Aauy: JAaHe B3 Jy4a
k Touxa A. IlpoBectd uepes AaHHYI0 TOMKY NPAMYIO, nepece-
Kawuyio ayud B Toukax B u C, Tax, 4ToGH OTHOLenNe oTpes-
koB AB u BC 6ui10 3aganBuM. [IpH peleHHn BOCOOAB3YHTECH
romMoTeTHedl ¢ ueHTpoM A.

152. Bocnosmesyfitech Teopemoi:

Ecom ¢urypa F HaMeHseTcst, oCTapasck nololHOl cama
cebe, Tak, 4TO TPR npsiMee [, m, # 5Tol QUTYpH, He NpOXo-
AAliiHe yepe3 ofHY TOYKY, NPOXONAT BCE BPEMSA 4epes TPH He-
NOXBHXHBIE TOUKH, TO KAKAASA OpAMAas GHTypw F NpoxXoauT
BCE BpEMs HEpe3 HEMOABHXKHYIO TOYUKY, a KaXKAas Touka (H-
rypbl ONUCHBAET OKPYXHOCTb,

HoxrasarensctBo 5104 TeopeMbr oM. [45), 1. 11, eTp. 126.

1563. HokaxuTe, 4o ecjii oTGpOCHTH 'rpeéoaaﬂne pacnoso-
JKEHHA TouKH A Ha JaHHO#A npsiMofl, TO MHOMECTBO BCEBO3-
MOKHBIX TOJION<eHHH BepiHEp A npexctaBaser colofi oKpyK-
HOCTb, KOHUEHTPHYHYIO ¢ AaHHOf. [as Aokasartenncrsa BoC:
ROJL3yHTECh TEM, YTO AHAJNIOTHYHOE YTBEPMKAEHHE MOMKHO
chenaTs OTHOCHTEeJAbHO BepiihHe B.

154. Jlokaxnre, 4To OJHA H3 BEPIIHE TPEYrOJBHEKA He-
NPEMEHHO IO/MKHA COBNAAaTh ¢ BEPIIAHON Napasie/iorpamMma,
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Fcnr A — STA BeplIMHA TPEYTONLHHKA H M | N — OTHOMEHHE
OH, CXOJfIHXcA B BeplmHe A, TO C HEHTPOM B Kakofi-
" sa6o pepmuEe M napannenorpamma MNPQ cosepmmre no-
popoT Ha yron A # romorersio ¢ koadduumentoM m : n. TIpH
_groM cropona NP- nepediner B npamyo N”P”. TlokaxHTe, 4T0
rouka nepeceuedss npamux N'P" u PQ apaserca sepmyHON
JACKOMOIC TPeyroJbHHuKA, .
155. TlokaxkuTe mnpeisapHTeNLHO, YTO CTOPOHH JOGOro
_rpeyrojibHEKa ABC aBamoTess GHCCOKTPHCAMH BHOIHMX YIJIOB
B TPEYrOJbHHKE, BepPIIHHAMH KOTODOIO CJYHKaT OCHOBaHHS
BHICOT Tpeyronwuika ABC (cp. sagauy 48). Ina BosMomxHoCTH
pemeHHsl JAanHLe - [PAMbIE ROJKHLL OGPA30BLIBATL O C T P O-
yroabHu#d TPeyTONbLHHK.

156. PaccmoTpuTte Gosee of6myio 3anagy: s JaBHYI0 OKPYH-
HOCTL BNMCATL N1-YTOJBHHK, £ HAYIHX NOLPAJ CTOPOH KOTOPOTO
MPOXORAT Yepe3 R JaHHEIX TOUEK, @ OCTANbHHE CTOPOHE HMEIOT
H3BeCcTHLIe Hanpaenaesdsa. [IpHMenuTe HHAYKIHIO NO wucay .

157. Tlyers A,A,...A, — McKoMbill Muoroyroabnuk, M;,
M, ..., M, — fansele HeHTPH p-yroasHukos, CopepumdM mno-
cnefloBaTenbHble NOBOPOTH ¢ LcHTpamu M, M,, ... _Ha yron

2 o
a?ﬂ. Toraa Touka A, mochie BcexX 3THX NOBOPOTOB mepeifijier

B ce0s. Hanpumep, ecne B, — npousBoabHasi TOYKA, TO OTpe-
30k A,B, nepeiiier npr nepsoM BpaiiesHn B A,B,, 3T0T oTpe-
30K TepefiieT npu BTOpoM Bpamnesud B A,B; W T. A, 7MOKa,
HaKOHell, MBl He MoJiyyHM oTpeska A,B,. Dror orpesok npu
nocJefHeM MOBOpoTe nepeiijer B orpesok A B, .. Jlokaxure,
HCXO/A K3 3TOrO, UT0 BepIIHHA A, NEXHT Ha NEPNERJHKYASpe,
NpoBeNeHHOM K OTpesky 8,8, , Yepes ero cepeauny.

158. BnummTe B OfHH H3 YIVIOB TPEYTo/ibHHKA, HampHMEp
B yron BAC, npou3BosbHYIO OKPYKHOCTB; TIOCTPORTE BTOpYIO:
OKPYKHOCTB TAKOFQ XK€ pafnyca, Kacaouyiocs Nepeoid OKpy«-
HoCTH K cTopoHE AC; 3aTeM npoBefHTe KAcaTefbHYIO K ITOH
HOBOH OKPYXHOCTH, mapannesnbhyw cropone BC. Ilyers F —
TOYKA Kacanus; npoBefute npamyio AF u ofosHaubTe yepes D

TOUKY €€ nepeceuenna co cropornoi BC. CoBepuHTe FOMOTETHIO

€ LEHTPOM B Touke A ¥ ¢ KO3(pHUMEHTOM R = %%

159. PaccmoTpHTe BCNOMOraTeLHYIO 33Ja4y B NPOCTpaH-
CTBE: 9epe3 TPH TOUKH, JAHMHBIE B rpaHsX NpsMOro TPexrpas-
Horo yrua (1o ofHOR To4YKe HA T'paHH), NPOBEJEHA TACCKOCTD.
IlocTpouTh CTOPOREI TPEYrOJAbHHUKA, 06pasylomierocs npH me-
pecegeHHH 3ToH. IJIOCKOCTH € TPaHAMH yrJa.
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Jannad sajaua spJAAETCA Kak Ol mpoemseﬁ» 3TOR BCIIO-
MorareNkLHOl 3ajauH. .

160. ITocrpoiite BCnOMOTATENLHEA Yyrod, c*roponm KOTO-
poro napajgJelbHEul CTOPOHAM JaHHOMD YIfA, OTCTOAT OT HUX
COOTBETCTBEHHO HAa PaBHAIX DACCTOAHHAX M [IEDECEKAlOTCA B
npejeiax udepTexa.

161. Jlocrpou’re tpeyroasiuk ABC 10 napanne.norpamma
ABCD 1 nocrpoiite menuany Tpeyroasinka BCD,

162. 3ameTHM, uTo —:1—5— . 54°=18°=—;-- 36°=-;—(90°—54°).

Ecan npexsaputensio Tpeyercss HOCTPOMTE yroa 54°, To
MOKHO BOCIO/NB30BATRCH AOCTPOEHHEM IIPABHJIBHOTO BIIHCAH-
_HOTQ JeCATHYTOJBHHKA.

163. BocrnosnayiiTech TeM, YTO CTOPOHA NPABHJBLHOTO Ie-
CTHYTOJIbHHUKA PABHA PAAHYCY OMMCAHHON OKPYXHOCTH (pH
YABOCHHH JlAHHBIH OTpPe3OK SiB-
nAeTCs pajHycoM  TakoW OK-
pyskHocth). [lpouecc gpenenus
OTpesKa INoNoJaM MOKasaH Ha
puc. 10. 3aecs AC = 248,
X —cepennna orpesxa AB.

164. IlpeapaputensHo yBe-
JMULTE JAAHHBIE OTpPE30K B N1
pas, JAJs Yero BoCHOJbL3yHTECH
MeTO/loM TIPeABIAYIIei 3ajaun.

165. Bocnonpsyiitech Tewm,
YT0  npAMas, COeJHHANNAA

Puc, 10, TOUKY NePECeUeHHs IHAroHa-
Jefl TpaneuMH ¢ ToYKo# nepe-
ceyeHUA GOKOBHIX CTOPOH, AEJIMT 004 OCHOBAHHA MONOJAM.

166. C noMollbio ABYCTOPOHHEH JHHEHKH. YAOOHO CTPOHTE
pPOMORL;

a) BOCTIONB3YHTeCH TeM, 4TQ JHArCHAIH poMOa SBASIOTCH
fHCCEKTPHCAMHE IO YIJIOR;

0) BOCNOJL3YHTECh TeM, YTO ARATOHAJIH poMGa nepres-
JHKYJAPHBL,. H . 10CTpOATE HeKoTopbii KBagpat. Hcenoawsys
KBAADAT, MOXHO CTPOHTE NepmeHiMKyasap K mololl npaAMOH.

B) BOCHOOJIL3YATeCh 3ajadeil 6) u sagaueir 165.

167. Bocno.rlbsyme(:b METO,ILOM ajaud 166 u caegyrouiei
TeopeMoil.

ecnn B napaanenorpamme ABCD Touka M newuT Ha oT-
peske AD, npuuem AM - n = AD, u npsamMue BM u AC nepe-
cekawotes B Touke N, 10 AN - (n + 1) = AC.
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... Ilpn JokaszatenscrTse 3ITOH TEOpPEMH HCHDOMB3YATE Merof
‘MareMarHiYecKoH HHIYKLUHHM HMJH pe3yabTar 3ajaud 90.

168. IMocTpoiiTe NpAMOYTO/ILHHK, BIOECAHHHIE B JaHHHI
Kpyr. 3ateM, NOL3YACh YKA3AaHMEM K 3ajade 165, HA AaHHOR
ApAMOfi nocrpome OTPE30K, CcepefHHA KOTOpPOrQ H3pecTHA.
Hakouen, noctpojite npsiMyio, NapanieibHyi0 AaHHOH.

169. Bocnonesy#iTeck, HanpuMmep, ciepyiolieii Teopemoi:
ecJM HA TJIOCKOCTH JaHsl IBe npsiMele [, [, ¥ Touka P, ue
JIeXKAMasd Ha HHX, H eCNH H3 TOUKH P NpoBeleHs! TpH NpAMbE,
nepeceKalline JaHHble NpsMble B Toukax A H C, cooTBeTCTReH-
go, B u D, cootsercreenne £ u F, 10 Touku MepeceueHu
npaMpx AD ‘W BC, BE u FA, I, m 1 nexar Ha ofHoH npamoi.

JIoKa34Te/IbCTBO TEOPEMbL CM. {45] T, II, eTp. 369.
MoxHO TakXKe BOCNOJNBL30BATLCA PE3YJLTATOM 3ajauu  98.

170. Bocnoanayiitech TeM, 4TO TPH BLICOTH TPEYFOALHHKA
NepecekanTes B OfHOH Touke,

§ 6. 3apauH Ha MOCTPOEHHE,
II. OxpyxuocTn

171, PaccMoTpHTE TPeyroJbHHK ¢ BepUIMHAME B XAHHLX
TOUKAX H €r0 BNHCAHHYIO OKPY¥KHOCTb.

172. Bocnoab3yliTech TIOMOTETHEH ¢ EHTPOM B JAHHOH
TOUKE.

173. HokamHTe, uTto npu JoGOM NOJOKEHHH TOYKH M
Ha panHoil gyre AB Guccextpuca yrna AMB npoxoauT uepes
CePeNRKY AOMOMHHTENABHON AYrY; OHCCEKTPHCA HCKOMOIO Yyraa,
Kpome Toro, ResMT xopay AB B JaHHOM OTHOLIEHHH. )

- 174, Tlpoussenute roMOTCTHIO € LCHTPOM B JAHHOW TOYKE

H ¢ koxbduunenTom rér; PACCMOTPHTE TOYKY NepecedeHus

HCXOOHOH H MOJIYUeHHOH OKpYKHOCTEH.

175. Ilycte OA, OB — panubie pajuychl; OTJOXKHM HA
npamoit AB orpesok BC = AB n ofosHauum uepes X TOUKy
nepeceuenun okpymHocTH ¢ npaMoli OC. Hcexomas npamas
napaiaencia AB u npoxomut uepes Touky X.

176. Tlocrpoiite okpyxuocts O, paBHYiO JAHHOA OKpyH-
HOCTH H Mepecexaiiyo npaMyio [ B Toyke M mof AaHHLIM
yrioM a.

Tlogamure, 4TO UEHTP HCKOMOH OKPYMHOCTH JIEKHT Ha
NEPNeHAHKYAApe K AHHUHE LenTpoB 00, [(poBeAeHHOM uepes
cepeguny 00"

177, Tlyers O — ueHTp OKpPY/KHOCTH, BIIHCAHHOA B ARad-
Het Tpeyroarnuak ABC, I, Iy, Ty — OKPYXKHOCTH, BIHCAN-
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Hule B TpeyroasHukH AOB; BOG; COA. Hposegure ofmue
BHYTPEHHHE KacaTelbHhle "5THX OKPYKHOCTEH H MOKAXHTE,
410 KakKAad H3 HCKOMBIX oxpymnomﬁ Kacaercs JByX H3
9THX KACATeJLHHX,

178. a) IMocrpofite oKpy:KHOCTE, CHMMETPHUHYIO OfHOR H3
HaHHBIX OKPYXHOCTEH OTHOCHTE/NIBHO TOUKH HX NepeceHeHHsd.

6) HocTpoiite Ba oTpeske, COEMHAIOMIEM WEHTPH AAHHHEIX
OKPYKHOCTEH, KaK Ha rUnoTesys3e, MNpAMOYroAuHLf Tpe-
VIONMBHHK € KaTeToM, PaBHHM TIOJIOBHHE JARHOA CYMMEL

B) OTpasus MeHLIIYIO OKPY#HOCTb OTHOCHTE/BLHO TOWKH
nepeceteHds, NpUMeHHTe MeToj 3afjadu 6).

179. OrpasHTe OZHY 43 CTOPCH ZAHHOIQG YIJa OTHOCHTEALHO
- AepreHAMKyadpa K JaHHOH npsAMOE, NPOXOAAUIEro yepes Tod-
Ky O.
180. 3ajaua cBOJMTCA K MOCTPOGHMIO TPEYroJbHHKA MO
CTOpPOHE, NPOTHROJEKAWEMY YIJIY H PasHOCTH JBYX APYIHX
cTopoH (cM. 3ajauy 130, 1)).

181. IlpuMeHHTe roMOTeTHIO MEHbIIEH OKPY)XHOCTH C LIEHT-
poM B /0G0l TouKe BHEWHEH OKPYKHOCTH H ¢ KO(pHIHEHTOM

1
—2-; PAcCMOTPHTE TOUKY nepecedeHHA cpe,gneﬁ OKPYXRHOCTH

¢ o6pazoM MeRBuel; OKPYXHOCTH.

182. Tloctpoiite cHavana mo6ylo OKPYKHOCTb, BIHCAH-
HYI0O B TOT H3 YrJoB, OOpAa30BAHHWX JAHHBIMH NPAMBIMH,
B KOTOPOM JIeXXHT JaHHas Toyka. Bocrosabsyfitech TeMm, 4T0
HCKOMas OKDYKHOCTb TOMOTETHYHa IIOCTPOEHHOH,

183. Ceenute 3ajiayy K mpeAbiAyliedf, paccMOTpes ABe nps-
MbI€, MapaniesibHbe JAHHHIM (COOTBETCTBEHHO) H OTCTOMANAE
OT HHX H& DACCTOAHHM, PABHOM PAajMycy AaHHOH OKPYMHOCTH.

184. Pemute npeapapHTeNbHO 3aZa4H;

I°, TlocTporTs OKPYKHOCTH, NPOXOASNLYIO Yepes JBe jan-
HBIE TOYKH M KaCcalouLylocs NaHHOH OKPYMHOCTH.

2°, TlocTpoMTb OKpYMKHOCTH, NPOXONSIIYIO uUepes LAHHYIO
TOYKY H Kacaouyocs JBYX LAHHBIX OKDYKHOCTER.

§ 7. Mpameie # MIOCKOCTH B NPOCTPaHCTBE

185. BriGepuTe H3 NAHHHX TPAMHX JOGHE ABe H PaccMoT-
puTe noJoxeHue JipGol npsAmoil OTHOCHTENBHO 3TOR mapsl.

186. Hokaxute, uTo npoekuuH otpeskos AB, AC, AD
Ha IVIOCKOCTh -Tpeyronbkuka BCD 6yg.y'r BLICOTAMH 3TOr0
TpeyroJIbHHKA.

187 3amHUINTE YCJAOBHE 3anaqu H BOCTIONL3YATECE TEM,
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. m y ,unyx cxpemuaammnxc;: NpsAMBIX HEMeeTcd eJlHH ¢
geHHB I OOMMA nepneRARKyAsp.

188. Ilepenecute Hauaja Bcex Jnydell B OfRY TOUKY ILTOC-
" KOCTH H PacCMOTPHTE NPOCKLHIO NEPBOro nyua.
~ 189, Bepro.

190. Mmeercs cemb TAKHX NAOCKOCTef: 9eTHpe NIEOCKOCTH,
OTAEASIONEE MO OJHOR TOUKE OT OCTaNbHBIX, H TPH IJIOCKOCTH,
pasiensoie TOUKN Ha PaBHble IPYINLL

191. PasGefiTe YeTHIpEXYroJbHUK AHATOHAJIBIO Ha JABa Tpe-
YrOJBLHKKA W TIPHMEHHTE TEOPEMY O TWIOCKHX YIaiaX JByrpaH-
‘Hore yriaa. -

192. CopoeKrHpyirte nyTh nyua Ha AWGYI0 TPAHL H J0Ka-

- JHTE, 4TO NPOEKLHSA NpAMOro H OTPAKEHHOTO JyUel napa.n-
JIeJTHHEL,

193. Bce Takue npsamMble KacawTcR LHJAHHAPA, OCBI0 KOTO-
pOro CJAYXKHT [JaHHAs TnpAMasi. )

194. ITposesute mapy napadenrHBX HMOCKOCTeR, Kax-
Aasg 3 KOTOPLIX NPOXOIMT YEPe3 OfHY M3 AAHHLIX NPAMLIX,
H PaccMOTPHTE [pAMBIE #1 ¥ £, 10 KOTOPHIM STH IJIOCKOCTH
riepecekaioTes ¢ JaHHOf TockocThiw P. BruifepuTte oTpesok
NaHHOR [JHEEl, KOHUbI KOTOPOTO JeXaT Ha OpAMbIX {, H [,
Hckompifi oTpesok pgoqmen GelTh napadjefed BolGpaHHOMY.
3agaua uMeer He (oJee ABYX peruerHi.

195. Heanza: npoekuun MOFyT OBITL PACTHOJOIKEHH B [LJI0-
CKOCTH, TEpNeHAHKYNAPHOH 00eHM AAHHBIM IMIOCKOCTAM; pac-
cMATpHBaeMas /idHMA Oyler JexaTe B oTofl IJIOCKOCTH H
MOMKET He GhiTb NPAMORL.

196. CnpoexkTHpyfiTe pe6po SB  TpexrpaHHoroe yraa
SABC ua nnockocts SAC; o603HauuB TMpoeKuHIO uepes SH,

nokaxure, 4ro xora Oul oAud H3 yraos ASH n HSC ue mpe-
Bocxonut 90°. Ecnu TakuMm  yriiom seageres yroa ASH, To
NpOBeAHTE uepe3 TOYKY S IJIOCKOCTb, TNEPHeHAHKYIApPHYIO
pepy SA. '

197. MckoMas mnocKOCTh MPOXONMT 4Yepes MpAMYIO, Mo
KoTopo#t ofHa H3 rpaHell JaHHO-
TO ABYTPaHROrC YIrJa nepecexaer-
€ ¢ IJIOCKOCTHIO, CHMMETPHUYHOR

Ipyroét rpaHM’ OTHOCHTENRBLHO AaH- V——
HOH IpsMOH.

198.  Haumennmée  umcio
3BEHLEE  3ay3JeHKOH  JioMaHOR

paBro- tectH. Tlokaxure, YTO JIO- :
MaHas, HMEWIAas MATb 3BeHLEB Puc. 11.
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H u300paxennasl Ha pHc. 11, He Moxker ObITh [POCTPAHC TBEHHOH,

199. a) TlokaxkuTe cHayana, YyTo HaHAYTCS YETHIPE BepIIM-
HEl (WAH TPH TIOCJELDBATE/ILHEIE CTOPOHLI) MATHYTOJBHHKA,
Jgexaiiye B ofKOH . NAOCKOCTH.

*6) BozbMuTe npaBunbHME 2Z-yroJbHHK K €ro BepilHHEL
MOAHHMHTE Uepe3 OAHY Ha OAHY M TY e BHICOTY Haj nmJoc-
KOCTBIO 3TOT'C 2k-YIrOJbHHKAE.

B} (22 + 1)-yroswHukH nonyuaTcs neperufanxem (1o
HYHKTHDAM)} GHryps, Toaydamonlefica noche jofarieHus X
NPAMOYTOJIbHHKY C OTHOmEHHEM cTopoH 1 : (& — 2) natu-
YTrOJLHUKA, BCE CTOPOHL KOTOPOTD pPaBHbl, 4 YrOMd NpH OAHOH
U3 gepwMH pased 90° {eM. pue. 12).

200. INyers ACE  npaBuibHelll Tpeyrogeuuk, B'D'F’ —
TPEYTOIbHHK, NOJIYYaouLHi-
cs U3 ACE napanjielpbHbIM
MepenccoM Ha BeKTop, mep-
NEHJHKY/SPHBI  TJIOCKOCTH
Tpeyroasunka ACE; nycTb,
HaxoHeu, BDOF — Tpeyrone-

Puc. 12, HHK, DOJyuaioumicsa noso-

porom B'D'F’ B ero naoc-

KOCTH BOKDYT UEHTpa 3T0re TpeyroanHHKA. Bektop nepenoca
H YToa noBopoTta noifepeM Tak, 9TOGH BRINOJHS/IOCE DaBeH-
ereo: AD = AE. Toraa wectnyronsuik ABCDEF — HCKOMBIH.

201. Ecnu ABCDEFGH — BOCHMHYTOJBHHK C PaBHBIMH
AuaronaaaMy, 1o rerpasgp ACEG npasunnublll, Tak Xe Kak
BDFH; noxamaTe, yTO TOrAd OCTAJNLHLIC JAUATOHAJNM HE MOTYT
. Bee OHITH DABHBLIMH pefpaM 5THX TeTPasApoB.

90°

-
ERR——
-~

— o

§ 8. MuororpaHHHKH

202. He cymectsyer. ¥ Ka3 2 H 4 e. BO3LMHTE CceueHHe,
napanaensioe aobomy pedpy MHOTOTpAHHHKA M Ilepeceka-
niee Bee pedpa, uMewonive ofyi0 BePIHMHY € 3THM pelpom.

203, HauBosbilee UHCAO CTOPOH — LI€CThb. TakK, WIECTH
CTOPOH HMEET CEYeHHe, NAPA/IeNbHOe TPAHH OKTa3Apa M npo-
XOEALEE NOCPEeRUHE MEXKLY ITOH H NPOTHBONIOIOHKHOH FPpaHAMH.

204, TpeyronnHHK, KBAZpaT, LIECTHYIQJLHHK.

205. TloxaKuTe cHAYANA, YTO MHCIOIPAHHHK, COCTARJICHHbINR
H3 ceMd peGep, MOMET HMETb TOJBKO TPEYIOJIbHLIE TPAaHH.

206. IlpumepoM MHOTorpasHiuka ¢ 2n pedpaMiu MOmer cay-
MHTH A-YrOJeHAA NHRaMMJA; MHOCOTpaHHME C 2n 4 | pe6-
paMH Tnoayuaercs H3 {(n — 1}-yroJbHOH NHDAMHAH, €CNH Ha
Mo6yo GOKOBYIO I'PaHb MOCTABHThL TETPaAp.
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. 207. PaccMoTpHTe [JHMArOHANBHHE CeYEHHS HapaJiiene-
7 ANeAd.
~ 208, Hoxraxure, uro ofosHauuB uepes I, P, B uucno
2pP

rpanei, pedep H BE€PUIHH MHOIOTPAHHHKA, MBI HMEeM B < <5
a ecaH KaXjas rpaHb uMeeT GoJee msTH CTopoH,To P > 3 I
Bupepure orcioad, uto I — P+ B <0, u Bocnonbaywrer
teopeMofl Jitiepa 0 MHororpanuukax (cm. [47], ctp. 97).

209. Buifepure B Kamjoil IpAaHH HO OAHOH TOUKE, COENH-
HHTE 3TH TOYKH C BEpIIHHAMH rpaHefl H NOACYHTAHTE CyMMy
Yri0B NOJYYEHHBIX TPEYroJbHUKOB., [aa npeobpaszosanus
NOJYYEHHOro BEIDAXEHHA BOCNOJb3YiiTech TeopeMofl Diliepa
0 MHOTOTpaHHHKAX.

210. BocnoabsyiiTech TeM, UTO TOMKH OHCCEXTOPHON MJIOC-
KOCTH JBYTPAHHOIO YrJia PaBHOYAAJeHH OT erc rpanefi.

211. JIoxkaxuTe, yTO BCe IIJOCKHE YIibl JAHHOTO TpexrpaH-
HOro yma HE MOT'YyT OLITh O,E{HOBPEMEHHO OC'I‘pblMK HJIA OJHO-
BpeMeHHO TyneiME. [lokakkTe Janee, 4YTO Kax/[adA TIpaHb
nlecTUrpaiyuka MMeeT N0 Kpailkell Mepe ABA PUBHREIX MJIOCKHX
yria.

212. Vg .

213. Srtoro yTBepKAATH Henb3d. Y KasaHHe Pac-
CMOTpHTE JBe MHpaMkibl ¢ OOOIAM OCHOBZHMEM H PAaBRLIMH
BHICOTAMH (M, 3HAYHT, HMEIOLIHE PaBHLIE OGLEMBI), MPH 3TOM
OAHY M3 THDaMHJ BO3LMHTE OpAMOH, 2 JPYTYIO — ¢CHABLHO
HakJIOHEeHHO».

214. IDTH ceyeHHA npe,ncrannmo'r cobofl napasnesorpaMMhl
¢ NepHMETPOM, PABHEIM YiBOEHHOH JJHHE Dedpa TeTpasapa.

215. Ecau ABCD — terpasgp u Touxs E, F, G nexar ga
peGpax AB, AC, AD (cooTBercTBEHHO), TO MOKHO NOKasaThb,

YTO NAOMAAL TpeyronbHuKa EFG MeHbIle TIOMAKH OJHQrO
H3 TpeyroncHikoB AEG u CEG. (Bce Tpy TpeyroJbHUKE
HMeloT ofmee ocHoBanue.) Ecsl 3THM TPEYIOJLHHKOM fBJISET-
~ca A CEG, To npEMEHNM K HEMY aHaNOrHYKOe paccyxieHHe,
HT I .

216. ITycts E — cepepvna pebpa AB rterpasapa ABCD.
Ilokaxure, uyro miockoets CDE Jeanr ofbeM TeTpasipa Ha
llBe paBHBIE® 4acTH, Npu¥eM OHa NPOXOZHT uepe3 CEepeiHHHl
pe6ep CD u AB; paccMOTpUTE, K&K H3MEHAWTCS OGbEMb
NIpH NOBOROTE 3TOH IJOCKOCTH.

217, Mekomblx ceueHHit GecKoHEYHO MHOTC H BCE OHH 1I&-
pannenbHEl [VIOCKOCTH, TPOXoJAInell dYepes NpaMEe, 110 KO-
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mpuu nepecexamca MPOTHBOTIONOKREIE IPAHH JAHHOTO HETb-
pexrpaHHoro yraa.

218. Tlpumennte ofmuBYO Teopemy Iludaropa.

219. Bocnonp3yftech TeM, 4TO PAacCTOAHHE OT BEpPIIMHEL
Ky6a A o npsamoi I, npoxopameii gepes ero uentp O, paBHo
nponsBefeHuio AMuBH OA Ha CHHYC yraa, oﬁpasorsanaoro
ayyoM OA u npsamolt [ aa Hcc/eNOBaHHA CYMMEL KBajpa-
~TOB CHHYCOB 3THX YIJIOB BOCHONL3YATeCh TEOPEMOH KOCH-
HYCOB.

220. R > 2. ¥ xaszaunme. [na nokasarenscTha He-
O0XOAHMOCTH 3TOrO YCJAOBMS HCMOJL3YiiTe TEopeMy O HAOCKHX
YIrJiax TPEXTPAHHOTO Yyraa; Aas JOKasaTe)bCTBa J0CTaroy-
'HOCTH mocTpolTe mnHpamuzy ¢ ocHoBanEeM A A,...A, H
pucoroit A=V RE—2Rr (r ® R — paguycul Ma/10fl U Go/lb-
WIOH OKpyXHOCcTe).

221, PaccMmorpuTte passepTKy TeTpasapa Ha anockocts ABC.

222, ¢ = 90°,

223. CymecTByeT O€CKOHEUHO MHOIO TaKHX MHOrOrpal-
HHKOB; B KQuecTBe MpHMepa YKameM MHOPOTPAHHHK, NOJY-
qa;oumﬁcs{ €CJIH /B HAK/IOHHEIX MapaIeNenue]a ¢ PaBHbIMK
OCHOB2HHAMH MOCTABATH OfHH HA JAPYroi.

224. BocnoawsyfiTece Tem, wro Jw0asg NNOCKOCTh, Npo-
XopdAllas depes IEHTp napa.nnenennne,na JeNuT ero ofmem
nomnosaM (H oGpaTHO).

225, JokaxuTe cnepBa 3TO paBeHCTBO AAA CJ1yHas, Korja
G6okoBrie pebpa a, b, ¢ yIOBAETBOPHAIOT YCJOBHIO A = b = ¢ =

2.26. Bocrnonnsyiitech cooTHomerHeM o -4 B+ 1 < 2r H pe-
BYJLTATOM 3344yl 36.

227. TlpoBeguTe ILUIOCKOCTh, HApaNJEJLHYIO JBYM HpOTH-
BONONOMHEIM pefpaM TeTpasApa, W NepeMEImanTe ee, ocTas-
n4a napandencHoii camoil cefe, HaGnoJas s3a H3MEHEHHeM
OTHOIIICHHA CTOPOH NOJYYAOIIEToCs B CeyeHHH napaJiieno-
rpamMa. Hafijurte cBsiab-MEKAY YrJIOM 3TOTO Hapasjesiorpam-
Ma # YTIOM MEXAY NPOTHBONOJIOMKHBIME pPeCpamu.

228, CoBMectuTe paBHHE (N0 TPEM CTOPOHAM) PPaHM pac-
CMAaTPHBAEMBIX HHpPaMHJ.

229. BocnoabsyiiTech TeOpPeMOH, HPHREJCHHOH B YKasaHHH
K sajaue 167,

230. JluGo Bce TPHM NNOCKHX yraa TpeXxrpanHoro yraa @
pasmn, Jubo HaHAyTcR 1BA NJOCKMX YIJa, CYMMa KGTOPHIX
menbie 180°. B nepeom cayuae ceyenne ABC ciaepyer mpo-
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pecTH 'TaK, 4To6bl TpeyroasHHK ABC Geln mpaBHJAbHEIM; BO
sropoM chyuae {cuurasg, uro LAOB =g, BOC=1§, a 4 <
‘¢ 180°, rae O — BepuHa yraa Q) cieayeT npoBeCTH CeyeHHe
~ABC, st KOTOpOro cnpasejiugsl cooTHowenns: ZOBA =B,
~Z-0BC = a.

231. CnpoexTupyfiTe MHOTOTPaHHHK Ha MJOCKOCTb, Mep-
MeHAMKYJAAPHYI0 MoboMy ero pelpy, H Bocnosnbayifiteck pe-
8yAbTATOM 3afiaud 283.

:

§ 9. lMoBepxHOCTH W TeAa BpaUICHHA

232. Vickomoe paccrosiHEE paBHO 4 r, TRe r — paguyc

3
BAHCARHOrO Lapa.

233. Bocnosisyfitech paBeHCTBOM KacaresibHeIX, MpOBe-
JEeHHBIX M3 C[HOA TOYKH K JAHHOMY Mmiapy.

234. Paccmorpute TpeyrOMBHBIE NHpaMUALL,  HMeiollue
OCHOB2HUSIMH I'DAEM JAHHOTO TETPASAPA K BepUIMHAMH — LEHTp
onucaHuoi ctepsl.

"~ 235. BocnosbsyiiTech TeM, YTO BCe 3TH KAaCaTeJLHBIE Iep-
NEeHIMKYASPHE pajiHycy, NpPOBEJEHHOMY B TOUKY KacaHus.

236. Takux cdep MoKHO TpoBecTH NHGO 5, AuG0 6, Ao 7,
6o 8; RanpuMep, 5 cep BOIMOKHEL B C/1yuae, €CIH MJIOCKO-
cTi 06pasyloT NpPaBHABHBLA Te'rpaanp, BooOIWIe roBops, Gyaer
8 coep.

Y kasauue PaccMorpute uacTi, Ha KoTophle 4 mnoc-
ROCTH pas0HBAIOT NPOCTPAHCTBO; NOKa)KHTe, HTO M3 JABYX 4a-
crefi, He NPHMBIKAIOIIHX APYT K APYTY HHU ORHOH TOUKOMH, TOJb-
KO OfIHA MOMKET cofiepxars Tpebyemyio cdepy.

237. Takux ciep moxer OuTH He Gonsle 16; KomHuecTBo
HX 34BHCHT OT 'fOr0, CKOJbKHM OKTAHTAM IIPHHALJIEKAT TOUKH
Hannofi cpeprl. Tak, ecan JanHas chepa UETHKOM JEKHT B
NepBOM OKTaHTE, TO CYMIECTBYOT Beero jime cfiepsl — OfHA M3
HHX KacaeTcs JAHHOH cdepsl CHAPYXKH, Ipyrasa — H3HYTPH.
Ecan ke, Hanpumep, UEHTP AAHHOH ctephl HAXOZHTCH B ofmieil
TOYKE BCEX MJIOCKOCTeH, TO CymecTsyer 16 TpedyeMux chep —
no JjBe B KAKIOM OKTa]-!’De. .

238. p=2 arccos 57— R+h

" 239. Bocnonnsyiitecs TeM, 9ro o0BneM pACCMATPHBAEMOIO
Tena Gonpine 06LeMa KOHYCE € - NOAYKPYALIM OCHOBaHHEM
H ¢ BepiyHOi B TOUKe A ; ¢ APyroif CTopoHsl, 3T0T 0GbeM MeHbIIe
noAoBHHEL 00BEMA un.nnﬂgpa c nonyxpymm: OCHOBAHHEM H
oﬁpasymmen AB.
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240. Cuayana JOKaXHTe, YTO JBE OCH BpAUlEHHs TeJaa
BCerja MepecekalorTes (BAf 3TOrO MOXHO HCHONb3OBATh HASIO -
YKa3aHHA K 3agaue 41), 3areM NOKAXKHTE, YTO TOMKA mepece-
YeHHA OCeHl BPAlleHHs! ABJIAETCH UEHTPOM CHMMETPHH PUTYPH,
TIPHYEM BCE €€ TOUKH YAaJeHbl OT 3TOr0 HEHTPa HA OXHHAKOBOE
paccToAHHEe.

241. PaccMoTpure cedense, wuMelomee HanGoablUuii Aua-
MeTp, M BCe CCYCHHS, [POXOAfIHe yepe3 AHAMETP 3ITOro Hau-
fOABINEr0 CEUCHHA.

242, CTOpOHB! CHEPHYSCKOTO TPEYTOMbHHKA JISHAT Ha 60k~
LIHX Kpyrax, KoTopue pasfupaoT ciepy HA Tpud naps coe-
. PHUECKHX JBYYTOJBHHKOB; BOCHOJL3YHTECH T€M, UTG B RAEpe-
CeYeHHH STHX JBYYTrOJbHHKOB 00pAa3ywTes B2 CHMMETPHUHBLIX
(4, cJeJOBaTE/IbHO, PABHOBEIHKHX) cepHUYECKHX TPeyrodhb-
HHKA.

243. BocnonpsyfiTecs pesysLTaTOM Npeauiyiied 3anauu.

244. Hoxaxurte MpeiBapHTENBHO, YTO IJIOLIAZL LCBEpX-

HOCTH, 00pasyiouleics NpH BpalleHHH JOMAaHOH JJIMHBI f;w BO-
Kpyr NpAMOH, NMPOXONSIEH 4epe3 ee KOHEl, He MPEBOCXOAHMT

! o
4 ™d% Znanee pasGefite AaHHYIO JIOMAHYIO HA [BE /IOMaHbIX
PaBHOR ANHMHEL '

§ 10. 3azaud Ha Haufosbile W HAHMEHBINHE 3HAYEHHS

245. Orpasure ToukH A ¥ B OTHOCHTEJBHO CTOPOH yIva
- OM u ON (coorsetctBento). Mexoman nomadas joakea npu
STOM NepefiTH B OTPe30K NpAMOi.

246. Kpatuafimum nyTteMm #aBasietca Jgomanas OABCO.
Yrasanue. [Jns [QOKa3aTesbCTBA OHYCTHTE W3 TOUKH O
nepnenaukyaapet 0D, OE, OF ua cropoum BC, AC, AB u
JOKaXHTe, YTO HMEIOT MeCTO HepaBeHCTBa:

0A > 0C > 08B, 0A — AF < 0C—CE < 0B — BD,

247. B cnyuae, xorja Tpr Aaunpie Touxku A, B, C ofpa-
3YIOT OPAMOYTONBLHBIA WX TYNOYTOJbHEE TPEYToJLHHK, HCKO-
MBIt KpYF HMeeT AHaMeTpoM HauGoALIIYIO CTOPOHY 3TOrO. Tpe-
YroJjbBHKA. '

‘B cnyuae, xorna TpeyroibHHK ABC — ocTpOyronbHbif,
HCKOMHH KpYr ONHCaH OKOJIO HEro.

248. Bocnons3yHATECh «METOIOM OTPANKEHHA» {(CM. 3a1aun
245, 119). IlpuMeHHB 9TOT MeTO], NONYYHM, BOOSINE TOBOPA,
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. fpH  JOMaHEle (N0 YHCAY BO3MOMKHBIX CIOCOGOB  OTpaxe
- gHA); M3 3THX JIOMAHBEIX HYXHO eue BbIGparb HAUKparT-
- yalilnyo.

249. Ecau npsameie [ ¥ AB napansencur, TO peilieHHe

~gafaufl a) CYIIeCTBYeT: HCKOMAas TOUKA JIOKHT Ha NepneHAu-
KyJspe, NPOBEAEHHOM K OTpesky AB uepes ero cepeiuuy;
peuIeHns 3a1au 6) B cayuae [ | AB mne cymecTsyer.

Ecau npsameie ! # AB nepneHAUKYASpHb, TO pemeHHs
3ajaud a) He CYUIEeCTBYET, a 3ajjaua 6) HMEeT pelleHKe. HCKO-
Mag TOYKa JIEXKHT Ha npsaMod {. Bo Becex ocTalbHEIX caydasx
ofe 3ajauH HMEIOT pelleHHe.

250. 3710 -~ npaMasn, Laa KOTOpofl JAaHHAd TOYKE H OCHO-
BaHHE TEpPNEeHIHKYNspa, ONYIUEHHOrD HA Hee H3 BEpPLIMHbE
yIJ2, CHMMETPHYHEI OTHOCHTEJILHO CEPEJHHB OTPe3Ka, Bhice-
KaeMoro npaMofl Ha CTOPOHAX JAHHOTO YIJa. :

251, Orpaszute JAHEYX TOYKY OTHOCHTENbHO OOEHX CTO-
POH YI/a; KOHTYP HCKOMOTQO TPEYrOJbHHKA XOJKeH MepedTH
IIpH 3TOM B OTPE3OK MpsAmMol (cp. 3afagy 245),

252, Bcee CTOPOHH TPEYTOJNBHHKA BUAHLL H3 HCKOMOH TOUKH
nox yraom 120° (ecau Takas TOYKA JIEKUT BHYTPH TPEYronb-
HEKa). B nporuBHOM ciiywdae HCKOMoH Toukoff fBsasercs Bep-
[IHHA TYMOTO yrJaa.

253. TocTporM Ha NPOTHBOMOJIOKHEIX CTOpPOHAX KBajparta
ABCD papuoGegpenusie TpeyroarHHKH ABM u CDN ¢ yriom
npu BepurkHe 120° cOeZHHHM BEPIIHHEI 3THX TPEYIOJBHHKOB
orpeskoM MN, Torma orpeakn AM, MB, MN, CN, DN
06pasylT HCKOMYIO CETh.

2564. OnycTuTe H3 HEHTPOB OKpYXKHOCTEH NepneHpHKyAapEl
HA CEKYILYIC H DaccMOTpHTe ofpa3oBaBIIYIOCA TPSIMOYTOJk-
Hylo Tpamemuto. HauGosbluas cekymias napaiiellsHa JUHHM
ICHTPOB;, HANMEHDIIASA CCKYILAA ABAACTCA WAW NPOADIANKEHHEM
ofieli XOpAsl, WJIH KacaTeJbHOH K Gonbiueit U3 oKpYIKHOCTEl.

255, PemnTe BCIOMOTATEALEYI0 3aJauy. Tepe3s JRaHHVIO
TOYKY BHYTPH YIAa NPOBECTH NPAMYIO, OTCEKAOLIYIO OT YIJa
TPEYroJAbHHK HAHMEHELICH NJOANH; MNOKAXKHTE, YTo OTPE3oK,
BHICEKAEMbIH CTOPOHAMM yriia Ha HckKomofi npsamoil, henures
B JAHHOH TOUKE MONOJaM.

256. Bocnospayiitech ujeed vkasauus K sagaue 69. aa
npoBeieHHs TpefyeMoll OKPYKHOCTH NOCTPONTE TPAMYIO, CUM-
METPHUHYID IaHHOH npaMofl [ OTHOCHTENRHO OCH CHMMETpHH
orpeska MN. _

257. TloxkamuTe, UTo Kaxaast CTOPGHA HCKOMOTO TPeyrofb-
HHK3 J0/KHA ORITh NapainiefibHa KacaTtebHOH, MPOBEAEHHOH .
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K COOTBEICTBYIOMEH OKPYXHOCTH B IMPOTHBONOJOXKHON - Bep-
mune, [loxamure janee, YT0 OPTOLUEHTPH (TOUKH nepeceycrHs
BBICOT} BCEX TakHX TPEYFOJILHHKOB COBINAJAIT ¢ OOWHM Htex-
TPOM JAHHHIX OKPYKHOCTefL.

258, a) PaccMOTpHTe OTAENBHO ClywaM; Koria Touku A
H B /exkaT 1o pasHele CTOPOHEI OT JaHHo#l NpsaMoil H mo oHy
CTOPOHY OT Hee.

6) PaccMoTpure OTHensHC cAyu1ad, Korga BepmHHa A
JEXKHT BHYTPH TYNOre yraa, oGpa3oBaHHOrO JAHBLIMH TIpS-
MLIMH, H BHYTPH OCTPOIO YTJIa; PacCMOTPATE TAKKE CJIYy4aH,
KOrja AaHHbie NpAMBE Mapaiie/ibHEl HIH NepHeHinK Y/ apHEL,

B) PaccMoTpuTe OTRENsHO BCE BOBMOMMEIE CAYYAH BIAHM-
HOTO PACIOJOMNKEHHS BAHHHX NPAMBIX; B CJyuae, KOIJa BCE
NpsIMbIE AONMADHO MePECceKaKTCs, PACCMOTPHTE CIYy4aH, KOrha
06pa3OBasHEIH HMH TPeYroibHHK XY Z oCTpo-, npsAMO- HAH
TynoyronpHLi. B nepeoM ciyyae BepHIMHAMM HCKOMOro Tpe-
YrOJABHHKE. SBASIOTCH OCHOBAHHS BHBICOT TpeyrosibHEKa XY Z.

259. Hckomeie Touk# o6pasyioT NpaBHABHEIN TPEYTOALHHK,
BIMCAHHHH B OKpPYKHOCTb, KOHUEHTDHUHYIO HaHHOH, BiBoe

MeHbLIero paguyca.
Vkasanue Jlannas 3a1aya SKBHBAJEHTHA CAeayio-

Inel: MOKpHITh KPYr TPeMst PABHEHIME KPYraMH BO3MOXHO MeHb-
IIero pajuyca. ’

260. VICKOMBIlL TpeyrofibHHK — MpaBHAbHEA, ¥ K 43 a-
Hue 3alaya paBHOCHJLHA CJAEAYIOLLeH: H3 BCEX TpPeyroJb-
HHKOB, BIMCAHHLIX B A4HKYIO OKDYHOCTb, HAHTH TOT, ¥ KO-
TOpOro CyMMa KBajpaToB pacCTOSHHH OT LEeHTPa OKpPYXKHOCTH
0 CTOPOH MHHHEMAaJLHA.

261. Hckombie XopRel 06pa3yioT pABHEIE YIJIH ¢ JHAMETPOM,
NPOXORAIAM Hepe3 NAHHYIO TOUKY. ¥ K a3 aHu e OfGosHa-
9HB 4epe3 & H ¢ PACCTOAHHA OT LUEHTPA OKPYXKHOCTH A0 XOPA,
CReINTE 3a0auy K OTHICKAHHIO HAu(OMRUIeH BEHYHHH [IPOH3-
BeIeHHA # - U; BOCIIOJB3YATECh NPH 3TOM TeM, uto u? | % =
= d?, rhe d -— paccTosHuMe OT UeHTpa OKPYMKHOCTH JO JaH-
HOH TOUKH.

262. HMcxowmoll TOUKON ABMAETCHA LEHTP THIKECTH TPeyroib-
HUKa, Y Kazanue Haligure ceasbt mexay cymmolt AM? -
+ BM: + CM? - (M — ueHTp THKECTH  TPeYroJbHHKA)
H cymMmolt AN? + BN® + CN? (N — mofas TOUKa WJIOCKO-
KOCTH).

263. Hoxaxure, 4T0 CTOPOHA HCKOMOTO Kaanpa'ra napaal-
JnesbHa - cropone mecmymﬂbunxa.
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264. [IpoBejute TPH rA2BHLIE JUATOHAM LIECTHYTOJLHHKA
H BOCHOJL3YATECH HEPABEHCTBAMM TpeyrosnbHHKA (cp. 3a-
- Aay XXHLR.7. 1)

- B cnyuae naruyronbnnka coe,unume ero UeHTP C BepliH-
HaMH H, TPedTONoKHB, YTO ToYKa M HAXOAMTCS B OfHOM H3
" 06pa3cBaBUIEXCA TPEYTOJBHHKOB, NDHMEHATE Ty XKe HJEO.

265, BocnoaeayiiTeck TeM, 4YTO H3 Bcex TPeYyrONbHEKOB
RAHHOTO NEPHMETPA ¢ RAHHEIM OCHOBAHMEM HAHOOJBIYIO TLIO-
114Jb HMeeT pasHEoOeIpPeHHEI.

266, HanGoasmass OoKoBasd [MOBepXHocTh paBHa  2a°.
¥ kasanre OG603Ha9HB CTOPOHH Napajje/endnela depes
X, Y, 2 4 EMed B BHAY, 4TO x2 -4 12 4+ 2 = @2, Haligute Mak-
cuMyM BhipameHusa S = xy + xz 4 yz (cm. sapaun 36, 37
paszena A). ‘

267. HauGonpmylo NMOILAZbL HMEET cedeHHE ¢ [PSMBIM
YIIOM [IpA Bepiuuie, )

268. Uepea pe6po MA Tpexrpannoro yrna Q u TOUKY 0
NpoOBEAEM MAOCCKOCTh; nycts MD — mpsaMas, no xotopodl sra
MAOCKOCTs Mepecekaercsl.¢ rpausky BMC yrna Q. Baas wa
ayue MD. npoH3BOJIbHYIO TOUKY, NPOBEAEM yepes Hee mpsMyIo
l, orcexawmylo or yria BMC TpeyronbHHK HaumMeHpllell
mnomanys (cM. ykasauue K 3ajauve 255). Toraa Hckomas mjoc-
KOCTb JOJDKHA BHICEKATh W3 yrya ) TpPeyroJibHHK, CTOpPOHA
KOTOpOr'o, Jealnas B nockoetd BMC, napannensna [

BreiBenute OTCIOZA, YTO HCKOMas IJIOCKOCTh Nepecexaer
yron Q mo TpPeyronpHHKY, AJsL KOToporo Todka O aBjfercs
UHEeHTPOM TRMECTH, -

§ 11. PasHule 3apaun
269, He moryr. ~ _
270. ) 284D L1 6 n(n— 1)+ 2

B) Ha /moloe yuciIo yacreft, Goasinee 2.

Ykrasanue Ilpu AOKa3aTebeThe cpopMy.n a}, 6) Bac-
TOJb3YATECh METOAOM MaTeMaThuecKofl WHIYKUHH.

271. TlokaxuTe, YTO [Ba pPasARYHHX DPAMOYIrOJILHHKA
MOrYT NepeceKkaTncsi He Gosee ueM B BOCHMH TOUKAX,

272, Tlpesge Beero pasCefiTe Ha TaKkHe TPEYIONSHHKY npd-
MOYTOJELHHK. 3arem CE€THI0 IOPH3CHTAJMLHBX H BEPTHKAJLHLIX
npsAMBEIX pasbefiTe NJIOCKOCTh ‘HA NONApHO HEpaBHHE M He-
MOJOGHEIE IPAMOYTOJBHHKH, IS 3TOTO JOCTaTOYHO, HANPHMED,
yTofbl pacCTOsiHHe MexJy JMOOBIMH [BYMS! FOPH3OHTAILHBLIMH
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NpAMUMH OHJI0 HECOHAMEPHMO € PACCTOAHHEM MEXKAY JIOGHIMM
ABYMS IPYTHMH TOPH3OHTa/fbHEIMH HPAMEIMH H HECOH3MEepHMO
C paccTOAHHEM MexcAy JIOOHMH IBYMS BepTHKAaJbHEIMH MNpH-
MbIMH; AJ1 BEPTHKA/ILHBIX HPAMBIX JOMMKHO BHIIOAHATECA
TAKOe K€ YCJOBHE,

273. M3 aByx TPEYroJbHUKOB CJQXKHTE NAPANIenorpamm,
4 H3 [apaaieorpaMMoB — TIONIOCY, H3 ABYX UETHIPeXYIOMb-
HHKOB C/IOKHTE HEHTPANLHO-CHMMETPHUHLIH NIECTHYTOJNBHHK,
APHAOKHE HX PABHLIMH CTOPOHEME; H3 HEHTPANBHO-CHMMETPRY-
HEIX IHECTHYTOJBENKOB CIACMHUTE «CTYIEHYATYIO NO0J0CY», NpH-
KNajbBas KX MO ONPeAeNeHHOA nape  NPOTHBOUOACKHLIX
CTOPOH.

274. n-yroapHHK pasobbeTcs Ha (p=bin—2 0’ —3n+12

24
yacTefi. ¥ K a3 aHH e DBocnoabayliTecs MeropoM wmarema-
THYECKOR HHIYKLHH. :

275. He moryr. ¥ xa3anue Ofe TOUKH nepeceuehus
okpyxuocreit C, C, (touku A u B} newar ua ogHoll npaMol
¢ uentpom O oxpywuoctd C,, npuuem OA - 0B = Ri, rre
R; — papuyc okpywsocry C,.

276. BooGuwe roeopsa, nesepdo. Hanprmep, BospmeM Touku

Ay A, A, Ay, A, KaR 3T0 noKasako Ha
- A; puc. 13, H nonoxHM o == 180°

277. Jlokaxute CRelYIOUYIO JeMMy:

€c/H JAHHAS JIOMAHAA HE HMEET XOpAhl

JUIRHBL @, napaJjuienbHoll npamofi AB, u

He HMEeT XOpAH IJMHHB b, napainne/nHoil

Ay apamoii A8, TO OHa He MOXET HMETh
XOpABl AMHHE @ 4+ b, mapannencHol mps-
Az moi AB. Manee, npumeHaTe 3Ty JeMMy,
A
Pue. 13. NONOKHB @ = b = -

278. He ofazarensro, ecy ONYCTHTL, YTO HA GAHOH cTO-
poue pomba MOTYT JEXATE JBC BEpINHHBL OPAMOYTOJb-
HHKA.

279. Bepno.

280. MoxaxuTe, 4TO €C/H PACCTOAHHE MEXAY ABYMS TOY-
KaMH MHOTOYTOMBHMKA PABHO €ro AHAMETPY, TO 06¢ 5TH TOYKH
ABMATCA BEPIIHHAMH MHOTOYFOJLHHKA.

281. OGpatHoe OTpamen#e npausoifier npH Ja0GoH . BeaH-
YHHE yOAa «, HpUYeM NpPsMoe H ofpaTHoe HanpaB/ieHHA Oy-
AYT Napanaienbibl
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982, [Tokamute, uTO NUACIMAAL TAKCTO MHOTOYTOJILHKKA
MOXKeT OHTh CAENAHA KAaK YrogHO Manoil (HanpHMep, MeHblue
0,001 cx?). [lpH 9TOM, KOHEHHO, MHOroyron»HHK He Oyaer
BHITYKJIBIM,

283. Bbmeﬂme KAKyI0-T160 CTOPOHY JAHHONO MHOrOYTOJIb-
HHKa M DPACCMOTPUTE NPUMBIKAOMINE K HEH MHOrOVIOALHHKY
pasbuenusa. CTOPOHR 3ITHX MHOTOYTO/IbHHKOB, IIPOTHBOIIO-
JOMHEE BRIGpAHHON CTOpOHE, napaisenksHH el; K 3THM MHOro-
yro/bHHKAM BAOMb DACCMATPHBAEMBIX CTOPOH TPHMLIKAIOT
HOBBLI€ MHOTOYTOJIBHAKH, H T. B, -

TlocTpoeBnas uenoyka napajiieNibHHX OTPE3KOB 3aKAHUH-
BAETCH, OYEBHAHO, HEKOTOPOH CTODOHOH HCXOIHOrO MHOro-
YroNbHHKA.

284, Takum MHOTOYTOJNIEHHKOM fBJISETCS, HanmpHMep, npa-
BHABHBIH 12-yTOABHEK.

285. ‘PagencTso Tpeyronbﬂnms He ofszarensHo. Tak,
ec/IH CTOPOHKLI OZHOTO TPEYTOAbHHKA paBHH |, @, g%, a2 cTopoNE
Zpyroro - a, @®, a® ¥ @ == |, TO paBeHCTBO He HMeeT Mec-
Ta. [lpH 3TOM, OAHAKO, HEOGXONHMO BHINOJIHEHHE YC/OBHH

l<a? < at1, 1. e 1<a(1+y unuycnoimﬁ1<a2+a,
a<1, T e 0<a<V5MI
286, HauGonsimee uucIo cTOpoH paBHo Co = ﬂ%”—t@ .

I'Ipnmepom MHOFOYTOJRHHKA, IJA KOTOPOro 370 UYHCIO KAk

pas pasuo C,, ABARETCA NPABHJLHBIA 7-YTOJLHHK: BCe Tpe-
YIOJBHHKH RO/KHBL HMETh B KadecTBe BEPIUHH CepejuHbl CTo-
pOH n-yroAbHHKA.

287. KoHTyp npapH/bHOrO ONHCAHHOFG 71-YTONBHHKA TNpH
AOCTATOUHO (OJIBIIOM 11 HE MOMET NOJHOCTHIO OGEpTHIBATHCS
OKOJIO OKpyxHOCTH OoJiee OAHOrO pasa; ¢ ApYroH CTOPOHHI,
¢CHNBHO BBITAHYTHI» OMHCAHHEIl A-YIOJBHHK MOMET HMETE
CKOMb YrogHo OOJBINOH MEPHMETD.

288. a) Ha 10 wacrei,

6) Ha 16 gacreit,
B) Ha mo6oe uucno yacTefi, 6onbmee 2 (ananorus
¢ aajaueit 270, ).

289, Bocnomsymecx; uieeit pemwesns sajaud XX.IL7.1,
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B. CMEMIAHHBIA OTAEN

3apaun koMOMBATODHBE, JOTHUECKAE, 33134l
Ha Xaervartod Gymare W xpyrve 3ajavd

. Ykasaunne DByreM cuntarh, 4To Ha KaxJod JH-
HEM HMEETCS [Ba «BBOL&» — K ORHOMY H KO BTOpOMY af0HEH-
1y. IlogcunTaliTe AByMs cnocobaMH ofIIee YHCAO BBOJOB:
1) no abonentam, 2) no npeanosaraeMuM TeneQOHHEIM JTHHEAM.

2, Hemess. VYV kaszsanue Hoxaxure, 9gro npu moGoM
" PACIIONIOHKEHHH BCeX KOCTEeH JOMWHO B Pl COFJIACHO TIPABHIAM
HIPHl HA KOHUAX psAja OKAXKYTCA paBHER UHCJA.

3. JokaxuTe cHayaja, 9To o0Ilasg cCyMMa BCEX YHCEJ PYKO-
NO¥KaTHA, CAENAHHLIX KAKALIM H3 JIOAell, weTHa.

4. Tlopcugraiite cyMMy 4HC/Aa CTOPOH IO BCEM TPaHSIM.

5. TIpoxonn Ramamil y3es, Mbl BLIYEPKHEAEM JIBE KPUBHIE,
BXONAIMKE B HEFO, HCKJ/IOYCHUSA COCTARNAIOT HAYAALHHIA U KO-
HOUHBIR Y3J1Bl (eC/TH OHH HE COBNAZANOT).

6. BocnoabsyHTech MeTOIOM MaTeMarHuecKoi HH;LyKuHH

7. Cq. yxasamue K Ipenbgymiedl sapade.

8. Boamoxuw zBa (¢ TOuHOCTBIO O moao0us) Hadopa ua
JIEBATH KB3jpaToB, YAOBICTBOPHIOHIAX YCJOBHIO; CTOPOHBI
9THX KBAJPATOB HAXONATCH B OTHOUICHHAXK!

l-finabop:1:4:7:8:9:10: 14:15: 18;
2-H Habop: 2:5:7:9:16:25:28:33: 36

-9, Pewmenne norasanc na puc. 14

Pac. 14



. 10. Pemenne gns caydas -n = 6 Hokasako Ha pHc. 15;
AB=V6.

< 11, PaccMoTpuTe, Kak MOTyT ObITh IPHJOKEHE KYOH K HaA-
‘MEHBUIEMY B3 KyGOB, NPUMLIKAIOUHX K KaKo#-JHO0 Tpand

KUPIHYA.
12. Paspexbre nauty Ha 2 qacm n c.nox(me H3 HHX napa.n-
JeJefHOes ¢ oTHomeHneM peGep 8 : 12 : 18,

13. BocnoaeayiiTecs . uaeedl pemeuns{ sa,n,aqu 11.

14. Pasfiuenue npoH3BOAMTCS, HANPHMEp, cpeiHedl JHHHeN
TPEYroJIbHHKA H OTPE3KOM BHICOTH OT BEpIIMHEL L0 3TOH cpefHel
JHRHH.

ST T T T 15

Puc. 15. X

15. MlcKOMBIX MHOFOTPAHHHKOB JBa: CaM TeTpasip H
«GUnHpaMHZa», TONAYyYaoNancsa TNPHK/aJLBAHHEM ABYX paB-
HEIX TeTpasapoB. ¥ ka3 aH H e JByxrpammsiii yroa mnpa-

BHJILHOTO TETpasgpa pPABEH arc CoS - l = 70°32’. Tloatomy

6oanie ABYX TeTpasipoB HpPHJO-
XHUTE K OJHOMY peGpy Heabsd —
HHave MOJYyYeHHbli MHOTOrPaHEHK
OKAMKEeTCHA HeBBITYKJIEIM.

16. Orceur or naHHOTO Tpe-
yrOMBHHKA €My TOHoGHBIA C KO-

shbuiHeRTOM nogo6ud 4 : 5.
i7 4995 . 5

-—2-30 .¥Ykasanue
Bocnosinayfitech MeTonoM MarteMa-
THUECKOH HHAYKIHH (cM. pHe. 16). Pac. 16.
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18. Henb3a. ¥ x a3 aH® e PaccMOTPHTe CYMMH YFRIOB
CeMHARUATHYTO/LHUKA H BCEX TPEYTONbHHKOB pa3CHeHHs.
: 19. Hcnonssyiite HppaudodanbHocTh 4HCNA 2w — AJHHL
OKpyXKHOCTH paauyca | {em. cmp. 14—15 srogHOd cTaThk).

20. CyuiecTByeT; TaKHM SIBASIETCA, HaNpuMep, MHOKECTBO
Bcex Touek A, Ay, ..., A,, ..., ONHCAHHLIX B npegsiAymed
3ajaue,

21. Henosansyiite Haew peulenua 3ajyauu 19.

22. Paccmorpum npsaMmoyroneHHK ABCD. ByaeM otmedartb
NOJAOMEHHE JBUKYIEroca ofbekTa (aBToMOGMAR HJIW BO3a)
Ha nepsolt Jopore Toukok orpeska AB (B macwitaGe), a noso-
#eHHe offbeKkTa Ha Bropoil fopore Toukoit orpeska AD (s ToM
ke Macurabe). Torga coBMecTHOE NMOMOKEHHE JIBYX OGDBEKTOB
Ha MepBoil H BTOPOH Joporax H306pa3dTCA TOYKOH NpPAMO-
yroaeauka ABCD. HauanoHoMy NONOMKEHUIO MJIIMH COOTBET-
CTBYeT ToyKa B, HX KOHEYHOMY MHOJCIKEHHIO COOTBETCTBYET
Touka D.

HauaneHoOMY H KOHEWHOMY NOMOMKEHHIO BG30B COOTBET-
cTByoT jBe Touku — A u  C (coorBercreenno). Hafizwte
B (PIMOYTOJIbHHKE TOUKY, COOTBETCTBYIOULYID TAKOMY NONO-
WEHWI0, B KOTOPOM, ¢ OfiHOH CTOPOHB!, HAXOAHJHCh MAaUIHHHL,
a, ¢ APYroil CTOPOHE!, NOMKHBL 0KA3aThCA BO3SL.

23. Ecim MapmipyT NpoXomuT Hepes yaes KBaJpaTHOH CeTKH,
TO Oy/1eM CUHTATH, YTO OH MPOXOAUT HEepes BCe YeThpe KBaipara,
cxoaaummecs 8 sTom yaae. Jlokasars, 4yTo, €BRUIPAMJSIA» OT-
JeNbHBIE YYACTKH MapulpyTa, MOMKHO HOCTPOHTH MapuipyT
MEeHbIIeH JAIHHL, NPOXOASIMMA IO TeM Ke KBajparaM
H npejcTansisionmiufl cofoll noMaHyic ¢ BepHMHHAMHE
B y3max cerTk K. Jloxkazars 3arem, 4To Takas JoMasas
noMemaeTcH He Oogee, ueMm Ha 36 xpajgparax. (Boobue, ecnH
Kapra paspesaHa Ha kBazpaTol 20 xm X 20 ks, TO MApwIpyT

nv

. 3
IPuHB [ k4 moMemiaercs me Gosee, kHem Ha [2% Vi 4+ 4

KBaJpaTax.)

24. Tposecth (21 — 3)-3BeHHYI0 JOMAHYIO 11O CcXeMe,
vkasaHHOH Ha puc. 17, 7 JQokazaTb, YTO OCTABIIHMHCA TpeMma
3BEBDAMY MOMHO NepesepKHYTh OCTANBHHE yijsl. Pacemor-
PeTh OTAGNBHO CIYYaH, KOTA2 A uMeeT BHL 3k, 32 - |, 3k +{ 2.

25. Mexonss M3 AauHOrO nNapaiesorpaMma, MOCTPOHM
«KOCYI0O CETKY® H3 paBHRIX H [apa/iieibHo  PacnoJIORKeH-
HeIX napasuesiorpamMMoB. [lokaskute, uyTO nNAapasIesor paMmmbl
4KOCOA CeTKM» PpaBHOCOCTABNEHEl ¢ KBajpaTaMd JauHoH
CETKH. '
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‘BTopoe pemeH K e paccMorpute pasOHeHHe OUeHb
paIbIioro (Mo MIOMAAK) KycKa IJIOCKOCTH Ha xaa;xpam H Ha
'punenorpammu ¢KOCOH CETKH».
"'26. CymecTByer: nycts pb + @ = r3, ad + b= c2 rae
b, ¢, p, q, r — Harypaspuule yucna. Torga cymecTByer
mpesox AAHEH 7 (He napanjeapHbl JTRHENAM CeTKH) C KOHIIAMH
p yanax cerkd. OToKHM TaKoif OTPE3OK @ pas B OAHOM HAnpa-
BJIEHHH H b pas B nepneHAHKYJAAPHOM HANPAaBJaCHHH, MBI {10-
JY4HM - TIPAMOYTONBHBLR
TPEYrONLHHK € BEPIIHHA-
MH B Y3JaX CeTKH H CO
cTopounamu ar, br, cr.

27. Ecom moGoik “or- 13
pe3s0K, KOHIM KOTOpOro
JASKAT B - y3JaX CeTKH,
CABHHYThL - HAPAMIENBLHO
caMoMy cefe TaK, yToGH
OGHH €ro KOHell CHOBa
OKa3aJca JeXamuM B
ysjie, T0O 4 BTODOi ero 74 g
KOHEIl TaKXKe [ONajer B 8 -
y3ea ceTkn. Bocnonezo- 2 T2 16 13
BABIIHCH 9THM, JOKAMATE, Prc. 17,

YTOo 11 IPABHJILHOTO

n-yroibHHKa (n=5 HJH :
n > 6), uMellero BepilWEEL B Y3/JaX CETKH, - CYIECTBYET
MeHpbWHH# MPAaBHALHEIN 7-YTOABHHK C TEM XK€ CBOHCTBOM,
OTAeJBHO JOKDKUTE HEBO3MOKHOCTL NOCTPOCHHA NPABHJILHOIO
TPEYroIbHHKA (K, CAEIOBATENLHO, NPABH/BHOTO HIGCTHYFOJIB-
HHKA) C BepIIMHAMH B y3J1aX CETKH,

28. PasGefiTe MHOTOYTOJBHUMK Ha [B4 MHOI‘OYI‘O.HI:HHK& c
MEHbUIHM 4HCJOM CTOPOH H npoeeguTe wHAyKnuio. ITocnepo-
BaTeNBHEIMH jeNeHHAMH pastefite MHOTOYTOJLHHK Ha Tpe-
YrOJLHEKE H BOCHOJB3YiTech PesyabTaroM 3ajaud 25, -

. 29, ITpu nepBoM B3BEMHBAHMH NIOMECTHTE Ha KaXAYIO 4aul-
KY BECOB TO 4 MOHETHL.

30. Tlpu DepBOM BSBEWIHBAHAMH TONCXKHTE  HA KAXAYIO
YaWKy BecoB no 27 MOHeT.

31, Paccmorpure nojocy MHPHHH 2, OKaRMJIAIOLIYIO ceth
TPY6, M AOKaXHTE, YTO IIOmMEAEL 5TOH NOJOCH GYAET MEHbIUE
100, ecnu ofmas AjauHa TpyS MeHwiule 48,

32. TIpsimuiMH, mapannenbHLIME CTOpPOHE KBaupara, pas-
Gedite ero Ha noJochl WHPHHE 1 M 20 cM H poxamm‘e, 4T0 B

B ] 5
K PWNE !
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TYCTOM JIECY B KaXKJOH TAKOA HOJOZ€ PACTET HE MEUDIUS JeBATH
JEpeBLes. ‘

'33. Hanmenbinee usncsio gacteft papso Tpem. Ha xBe wactu
MeHBIIEro pasMepa He/Mb3A pasturb, HAIPHMED, KpPYyr AMAa-
merpa 1. Jokaxure, aro yas mobofl duryps niuamerpa d cyie-
CTBYET IPABHMIbHLH LIECTHYFONLHHK, LETHKOM COAepHKallui
9TY (ULYpY, DAcCTOSHHE MEKLY NPOTHBOMOJONKHEIMH CTOPO-
HaM# KOToporo He SoJbiue d. PajbeiiTe 3arem 3TOT WIECTHYTOAb-
HMK HA4 TPH YacTH, AHAMETPEl KOTOPHIX MeHblle d.

34. Bocronb3yiiTech METOZOM MATEMATHUECKOR RHIAYKIHH:
NPOBE/IHTE NPAMYIO, OTASIAIOIYIO OZHY H3 71 4 1 Tod4ek oOF
OCTAAbHHIX; MOKAXKATE, 4T X0TA Obl 0fHA CTOPOHA MHOTOYIOJb-
HHKA ¢ BCPIIHHAMH B 5THX 71 TOYKax LEJHKOM BHIHA H3 NepBOA
TOUKH. '

35, TloxaxmuTte cHadana, 4T0 Ha NARAOH DpsMofl. [ JeXHT
HeYeTHOE YHCIO TAKHX BEpPIIMH JIOMaHOH, uTo 064 3BeHa,
CXOASIINXCA B 5TOH BepHiMHE, JEMKAT 0 OJiHY CTOpOHY OT
Apamolt [, OTMeTbTe BCe TaKHe BepUIHHB (BOCNOJb3YHTECH
TEM, UTG NpsiMad { JO/MKHA CTOJNBKO X € pas «BoH-
T H» BHYTPBL OG/MacTH, OrpaHHYeHHol JoMaHOH, CKOJN b K O
H «BBlHTH» U3 370l oGnactu). Hanee, nycTeh K nmpamoi !
NPHMBIK210T B OTMEYEHHHX BEpIMHAX 22 3BeHLeB ¢ ofHol cTo-
porel B 2m 3BeHBeB — c jpyrok. [lyere £ > m (ucno
& 4~ m peuernol). CapuuLTe npaMyo [ B 3TY CTOPOBY.

36. I'loxcuuraiite ofulee KONHYECTRO CTOPOH Y BCeX Tpe-
YroMpHHKOE pastHeHHd, CUHTAA KaAYID CTODOHY ABAMAH,
€CoM OHA NPHHALJIEKHMT ABYM TPEYTOJbHHKaM.

37. Brulepem m060ro yeqcpexka H3 JaHHBX UIECTH, HA30-
pem ero A. Ilycts ¢ A anakomnl % yenoBex. Paccmorpate oT-
AeasHo cayuan: k=1, k=2, k> 3.

38. Ilycte A B B — age cocefuve OTMEUEHHBIE TOUKH . H 4
oTpeske Joxaxnure, YTO cpeiH NEPHEHANKYIAPOE, OCHO-
BaHNA KOTODBIX JIeXKAT MeKAY Toukamu A u B, camoe Gonbiiee
Ha OFHOM HET OTMEYeAHOH TOYKH. -

39. OrBeTt: 207861 850 1 850 = 31 486. ¥ kasarmue.
IMpexae Bcero, 3amerTbTe, UTO HHCAO fert + fen OKAHUMBAETCH
ABYMS HYJRAMH, OTHYAA n = 0, ¢ = 5. [Ianee npy camKenun
umdp Tperbero paspaga (r -+ ¢ -+ ¢ 4 1) monydaercs meHee
30, T. e. B yeTRepiLifi ¢ KOHUA pa3ps) NEpexoiuT He Gonee
ABYX €IHHHI; TaK KaK B NATHMl paspsf Toxe K OJXKHaA
HEePEXOfUTh €IMHHNA, TO 0 = 9, { = |, TAK UTO U3 TPETLETrO
paspfafa nepexoAAT A Be eIMHMunl. Jlanee joxamuTe, uTO.
£>>6 u paccMoTpHTe ocTaBlLHecd BO3MOXKHocTH: f =7, { = 8.
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- 40, JokaxuTe, uT0 ROACYET HOJDKEH B peay.nb-ra're JAaTh
LqUCSIO, JLAIOIee TIpH JevIeHHH Ha 6 octatox 1.

%+ 41, TIycTh IMAXMATHCT CHIFPAN 32 KAKOH-TO TOHENEALHHK &,
*@apTHi; 32 9TOT JIeHb H cHeRyiomHil — a, napTail; 3a 3TOT JeHb
.38 iBA CNEAYIOIWHMX — a3 NapTHH, H T. 4. Pacemorpute 154 gne-
Al ag, Oy, ..., @, gy + 20, a, + 20, ..., a,; 4+ 20. [Tokaxkure,
gTe HauboAbee U3 HHX HE NMpeBocXoauT 132, B AokaxHTe,
yTO CPeAd 3THX UHces HaHZyTCH MO KpaiiHell Mepe ABa OfHHAE-
KOBBHIX, ,

- 42. Dty zafauy yloOHO pewiaTh, NpHMeHsS Tax HasniBae-
MYI0 «ABOHYHYIO CHCTEMY CUHCJCHHS» B ofiwenpunatodl, neca-
THMHOR CHCTeME CYUMCACHHA M000E HATYPAJNLHOE 4HC/O npel-
CTABNSETCH ENMHCTREHHBIM 00pasoM B gHJE

a, - 10f4a, - 105+ ...+ a - 10" +a,- 10
rie KosgipuumenTsl @y, @y, .... @, MOCYT NPHHHMAETL JA00HE
nenpie 3Hauenda ot ( g0 9. Tax, nanpumep,

467 =400 4+60+7=4.10°+6. 10t 7 - 102,

AnancruyHo, B ABOHUHON CHCTEMC CUHC/ICHHSA NM0Goe RATYpanib-
HOE YHCAO NPeRcTaBAfAeTcs OAHO3HAYHO B BHAE

by 2 by g BTN by 2 by - 2,

rae KosdpuunenTs by, by, ..., b, MOTYT npuuuMars 3gavuenns 0
HJ'IH 1. Tag, 467 =256 - 128+64 +w4+-24+1=1. 23+

P27+ 1.264-0-2541.2040.283-0-22 41 - 214
+‘1 2°, unH, COKpauenHo, 467 = «111010011». 3amerum, uto
Jo6oe anco or 1 no 1023 MoKeT GbiTb TPEACTABJIEHO B ABOHY-
HOMl CHCTEME CUHCJEHHS KaK JecATH3HayHoe uHceso. Tax, wHa-
npuMep, )

1023 = «1111111111»,
1000 = «1111101000»,
513 = «1000000001»,
32 = «0000100000» u 1. m.

3ameTHM Teneph, uTO JAAS BRISCHeRMa moGof uudpr K3
JABOHYHOl 3aITHCH HEKOTOPOro YMCJa ROCTaTOYHO 33aAaTh 1 Bo--
npoc. Hanpumep, A1s BuifAcHeHHs nepBod uudpbl JOCTATONHO
CTPOCHTE: «HBAsETCH JIH 33]lyMaHHOE YHCAO MEHBUIHM, HeM
512

Takem ofpasoM, za 10 BONpOCOB MBI CMOMEM Y3HATh Bee
nH$pE JABOMYHOH 3anycH “YHCJA, T. & Y3HAEM CaMo YHCIOo
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Menpmero, wem 10, XonHuecTBa -BOMPOCOB HEROCTATOMHO,
TaK KaK Ajid JoGHX 3afaHuEX JEBATH BONPOCOB KONHYECTHO
BO3MOKHRX OTBETOB THIIA «4a — Her» HMeercd 512, wro He
noseosiger pacmosHarte 1000 yucen. . .

43. a) JlocraToyno NMPOCTO MOBTOPATh KamAwifi BOIpOC Tipe-
AHAYIEH 2]3KAUM W, eCHM H3 KAKOH-TO OBaXAM 3afdxBhil
BONPOC MOJY4eHbi PasHbie OTBETH, TOBTOPHTL €r0 B TPeTHi
P 6) 3azas cuavaia 10 BompocoB (cM. mpeamAymlyio 3aja-
gy}, MBI 3aTeM C MOMOLLLIO YEeTHIPEX AOTOMHHTENBHEIX  BONPOCOB
HafjeM HEBepPHYI0 LUHPPY H HCHPABHM ee, TeM CAMBIM Y3HAR
yHeAo (6O e BHIACHWM, 4YTO Bee LMPpH — Bephbie). ILna
BLIAACHEHUA HEBepHOH LML NOCTYINHM TaK: OTACTHM TepBhE
naTh uAbp yucAa (B ABOHYHON 3AHCH) H CHPOCUM: «3TH LHOPH
BepHuIe?» (3aMeTHM, YTO 5TOT BONPOC Jerko mepedpasupoBars
B TpefyeMyto ycnoBHaMu Gopmy.) TloayusB orprnatensuuit
OTBET, BLIOEDEM TPH NUQPLl H3 NATH M 3243/IUM TOT Xe BONPoC,
u 7. A. Tlogaxute, wro oreer ¢«la» B 9TON CATYalMH HHKOTAZ
He MOWeT ObTh OOMAaHOM.

44. TlepBLli HrpoK JOJIKEH TNPH NMEPEOM XOAE NMOJOXKHTbL
CBOI0 MOHETY HA LIEHTP CTONA, 4 BCE C/IENVIONIHE XORE! Je1aTh
TaK, YTOOB PacnOACKEHAS MOHET Ha cToJic GRIIO UEHTPAJIBHO-
CHMMETPHYHEIM,

3ameuanne HauHnaomud Hrpok BHHTPWHBAET STY MIPY H B TOM
ciay4ae, KOTha BMeCTO NPAMOYTOJNBHOrO CTOMIA B3AT oS0 croda LHEHTPaIk-
HO-CHMMETPHUHOK ¢OpMbl (KDYFJRIA, OB&/JbHBE, B (opME NpaBHABHOTG
WECTHYTOMLHAKS, B (OpME IIECTHKOHEUHOH opesfiul M T. m).

45. a) Ecau urpok A coegunua rouxn 1 u 2, Haxogsmmecs
HA ORHOH BepPTHKAJH, TO OTBETHHIM XONOM HIPOK B Jo/axeH
COEIHHHTL TOoukH 2 H 3 (eM. puc. 18).

Ecou xe urpok A coeguina Touxku 4 M 5, Haxojsumgecs
Ha OXHOR TOPH3OHTAMM, TO HTPOK B AOMKEH COSIHHUTL TOY-
ku 5 u 6 (cm. puc. 18).

_ Tlpn Takofi crpateruu wur-
poKa B HauMHAICIEMY HIPOKY
HHKOrAa HE YAACTCA CHENATh,
! g JABUranck CBepXy BHH3, «Je-

]! - - BWil NOBOPOT» C  BePTHKANH
5 (4 Ha ropH3cHTANAbL — a BEih J0-
: 6ol 3aMKHYTLIH MHOIOYTONIBHHK

A " COIEPHHUT TakoH HOBOPOT!
- 6) Bocnonpayiitecs - Hjee
Puc. 18. pelilednst 3ajaud a).

N
o
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.46, utern B v C panu ofRHAKOBLII OTBeT HA OBMH H TOT
‘BONPOC; 'CNEJOBATEALHO, OBH XKHBYT B o,gﬂoM ropoge —
KpuBjiHHE,

47. Bor HeolxoIHMEIE weTHIpe Bolpoca:

1. PaBen nu Hyne HymO?

2. PaBna MM eluHHNA eaMHHne?

3. 910 ropog A?

4. 2ro ropopg B?

- Tlepeue ABA Bofipoca AAIOT BO3MOXHOCTL (OMOSHATHY CO-
fece/lHHKa H, €CJM 3T0 EuTeNb ropoga C,— y3HaTb, mpaBiy
MJH JIOb OTBETHT OH Ha CACAYIOIHIt BORPOC.

- 48. Jokaxure, 4T0 pasHOCTL @ — b He MeAfeTCs IPH nepe-
- cTAHOBKE IBYX COCEJHHX 3HAaK0B. IlepecTaBrTe 3aTeM BCe 3HAKR
~ 7aK, YTOGBI IJIIOCHI LK TIOAPAX,

" 49. BocroesyiiTech DpefluiAyIiel  3ajauei.

50. Tloxamurte chauasa, 9TO KOJHYECTBO A-LENIOYeK, YAOB-

: i : n—
" JETBOPAICIGHX YCJI@BHIO, HE MOXKEeT GRITE GOJII:H.{E, ueM

KN )

_ 2
. [lanee nokamMTe, 910 TIPU BCAKOM npocmM n, GoJbiieM yeM
N k 1

* 2, 370 KO/HUECTBO KaK pa3 paBHO - —— 2 . Urax, ; <5

51. a) [lpumenHTe MeTOX MATEeMATHYECKOH HHAYKUHH.
6) Pacemotpare cHayana cayyafi, Xorna Bce 9HCJA @, HEOTPH-
‘IaTeNbHE (HJTH Bece HenoaoxuTenbhu). Ecin cpein uHcen g,
- €CTh K TIIOJONKHTEIbHEE, H OTPHIATeNsHLle (Hanpumep, a,> 0,
g < 0), To mp n > 3 KaXKAOMY TpaBHJIBHOMY Hadopy, YAOB-
'~ JIeTBOPSIOLIEMY COOTHOIEHHIO - 8,%; + Xy -+ ... + a,x, = 0,
MOKHO CONOCTaBHTh INpaBRJbHBIE RaGop, HE YJAOBAETBO-
paoDMmi  9TOMY COOTHOMIGHHIO, TO CJCAVIOMEH cieme:.

0,0, x5 oo, 2, 0,1, x5, ..., 7,
0, 1, Xy ey, x, > L1, g, L, x,
L0, x5 s x> L1, X5 ..., %,

1, 0, X3, ..., X, €cau xoTsl Okl OAHO
: . H3 QHCeN Xz, Xgp v
L X x> <, X, paBHO 1.

0, 0,1, .., 1, B IpoTHBHOM c/iyuze.
52, JocTaTodHO ZOKA3aTb,. uTO ecAH [x, y, Y, % .0
_CTpoKa ¢ HoMepoM n, a f(2).= aq,2* + a2*1f .+ a, —

NPOH3BOJBHEIR MHOTOWIEH CTeNneHH £ < n To cymvza A =
=f)—fb+r— f(b + 2r) + f(b + 3r) — ... paBHa Hy-
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o (3HAK «+» CTABHTCA, €C/IH B CTPOKE HA COOTBETCTBYIOLIEN
MecTe CTOHT X, a «—» — ECH CTOMT ). Ecom k=0, 1o
paseictBo A = 0 oueskaso. [lpn & >0 nonoxkum g(z)
= f(z) — f(z + r). Torma g(z) — MHorouNen crenenu & —I|,
a cymma A umeer eug g(b) — g(b + r) — ..., r&e, Kak J1erko
"BHAETb, 3HAKH YEpelyloTCA B COOTBETCTBHH C PAacCTaHOBKOI
uHCceN x H ¥ B (n — 1)-f ctpoke. Jlanee npUMeHHTe HHAYKIHIO.

53. Hckomoe mnpouseegenne paeuo 8l-.-abcedefgh,
TaK KaK Ha OfHOM BepPTHKANH MJH HA OJHOH TODH3OHTAa/NH He
MOT'YT CTOAITh ABE JIaJbH.

54. Ofo3paukb uepes x UHCAO XOAOB BAPERD, YEped y —
YHCAO XOROB BBEPX M 4€pPe3 Z — YWCJO XOJ0B «BHH3 — BNICBOY,
NOKaXKHUTe, 4TQ AJsl MOGOro UyTH, BE,ILYUJ.EI"O us A B B, cnpa-
BEA/IMBE COOTHOLIEHHS

x=g+l=2+1n 32-—=N2-—-2.

TMokaure nanee, yro gucjao N? — 2 He jgesures Ha 3.

55. IlyeTh nepsas mwamKa CTOMT Ha Moje ¢ HOMepom R,
k- BI3lIKa CTOMT Ha node ¢ HomepoM [, [-A 1AlmIKA CTOMT
Ha nmosie ¢ Homepom fm U T. A. BosMokusl gBa caysas: aunto
HafileTcA B TOH Lenodke n1auglka, ¢TOAMas Ha noJje 6e3 Ho-
Mépa, JH60 HaBfeTcd [IAllKa, CTOAIRAA Ha NoJie ¢ HoMepoM 1.
Hoxaxure, uT0 ecan B 3TOH LENOYKE £ WIameK, To 3a n 5 |
XON HX MOMHO PACCTaBHTb HA CBOH MecTa.

58. BosbmeM nosiocy wupHHOA B8 2 KJAeTKH, HAYILYIO IO
kKpaw jockn. TlokaxuTte, uTo CymecTBYeT 3aMKHYTHH NyTh
KOHg, MpOXOAAIMEA pPOBHO 1O OJHOMY pa3ly 4eped Kawmpoe
nosne sTof noaocut. Pasbefite zanee Beio NocKy Ha Takue no-
JIOCH H HEYHHTE NMYTe ¢ UEHTPANBHOH KJETKH.

57. Ecau ToukH OTCTOAT APYr OT APYra Ha M KJETOK MO
FOPH3CHTA/H H HA 1 KJETOK NO BEPTHKAJH, TO HCKOMOE YHCHO
nyteit paBHO Chiy = Cpyn JI8 J0OKA3aTENLCTBA® ZOCTATOYHO
3aMETHTDb, YTO BCE NYTH HUMEIOT JNMHY m -+ n H KakAsli nyTh
Tako#H AJHMHbI 33jaetca BLIGOPOM /11 FOPH3OHTANBHEIX OTPE3KOB
H3 o0mero yucaa m -+ n OTPe3KOB.

nf—n - -
B8, ——— 4+ n cnocoBamn. ¥ Kaszaunue Ecnm 6u
OKPAcKH, COBIAfjaoliye [P N0BOPOTAX KPYyra CYHTRMHCH pas-
JHYHLEIMH, TO HMEJ0Ch OH 77 CNocOG0B OKPACKH.

3amenwanne Tak kak 9uCnO PasAHIHBIX OKPACOK 3aBESOMO  LEJIOS,
0 3J6Ch, IO CyIIECTBY. RAHO HOROE J0KazaTe/bCTRO ManodH TeopPeMBl QJep—
Ma: n[:{r MpOCTOM p 4HCAO #P — n AenMTCA Ha P (CcP. 3a_maqy 206 n3 pa3x
dena A)
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59, ITycTb Ha ABYX FOPH30HTAJNBHEIX MPAMEX JAHH TOYKH
Ao A -os Ap W By, By, ..., B, (ue ofasarensno m = n),
puueM TOUKa 4., pacnosioxeHa npasee, uem Touka A,, ¥ ToY-
a B,i; — mpasee, yeM B,
s DyjleM pacCMATpHBATL JIOMAHHE, HAYHHAIOLIHECT B TOUKE
A, H HE HMEIOIIYe «MONATHBIX» YY&CTKOB (T. €. [PH IBHIKEHHH
" 110 JIOMaHoU oT TouKH A, Touka A; ¢ HoMepoM i < BcTpeyaeT-
sl paHbie, yem Touka A;,"a Toyka B, BcTpewaercs paublile,
uem B)). HloKasaTe no HHAYKUHH, $TO YHCAO TAKHX JNOMaHbIX

— i)
" paBHO %Jr__—”l)—,n—!) Orciofa caefyer, 4T0 HCKOMOE YHCJO Jig-
(8n — 1

MaHblX (Hauunaiomuxes B A, uaum B B,) pasuo 2 AT =T

Ilpu KeNaHHH MOXKHO YY€CTb M JIOM3HBIE ¢ «NOMATHBIMH»
y4aCTKaMH.

60. Uncno saMxoB pasHo Cj; = 462; uncno kmouel y KaK-

o

AOrO 4eHa OPrKOMHTETa PaBHO —’%—6— = 252,

61, [Iposeaute M06YI0 XOPAY W pPACCMOTPHTE OTAEJIHHO
XOpAbl, PaCIIOJIOKEHHLIE MO pasHLIE CTOPOHHL OT Hee. [Ipume-
HHTE METoJ MareMarHyeckoH HWEAYKIUH. *

62. [Tycto npuayMad Takoff NopsyIOK AJIST UMC/4 HIPOKOB,
MeHbINero, yeM 2%, u mycth n=2F - m, rge 0 << m < 2%,
Ilpu™ m < 2% — k MoxHO pasOHTL HTPOKOB HA JBE Tpynibl
no 28 — 1 1 no m + 1 MrpoKkoB, BHISICHHTL KX PACHOJOKEHHE
1O CHJ€ B KAXKIOH rpymnme, nocse yere JocTaTouHo n — | nap-
T Ang BRISICHEHHA OGLIEro pacnofokKesHA UTPOKOB IO CHJE,
Ecau ke HepaBeHCTBO m < 2% — k He BoNOJIHEHO, TO HAZO
pas6uTh MTPOKOB HAa [BE I'PYNNEL 10 2* H MO M HIPOKOB.

63. Cywecteyer 30 BO3MOMKHEIX HTPadbHBIX KOCTEl,

64. 3a oanH pefic MOXeT ObITb HCIOAL3OBAHO, camoe GoJlb-
utee, 67 copToB GHieToB. Y ka3 aHHe [lokakure, wTo
HA y4acTKe MeN(ly CefbMOol H BOCHMOK GCTAHOBKAMH B I P H H-
I HIe MOXeT HcrosiblosaTecsl 49 copToB GuieroB. Crepe-
BaTeJIbHO, He MeHblie 24 COpPTOB OHMETOB B TEUCHHE OAHOTO
peiica Boo 6l e He GYLYT HCIOML30BAHLL, H, 3HAYHT, OyIeT
HCNOJIb30BaHO He fonelne, uem-67 copros Guaetos. [locrpoiite
ApUMEP TAKHX MOE3J0K, MPH KOTOPHIX 33 OfMH pefic HCIOMb-
‘3yercd poBHO 67 coptoB OHJETOB.

85. OGo3HaYHM HCKOMOE 4HCHO TEPECTaHOBOK 4epes X,
HmMeer mecTo cooTHOmeHue: k., == n(k, -+ k,—,). Jlaa rokasa-
TeALCTBA PACCMOTPHTE cHAuana caydail, KOria HAa HepBoM
MecTé CTOHT HEKOTOPOE YHC/IO @, 8 Ha MeCTe ¢ HOMEPOM & CTOHT
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e;mmma, najgee PacCMOTpHTE Cayuall, KOrina Ha NepBoM Mec-
Te CTOHT WRCJO @, A4 GAHHHUA CTOAT HA MeCTe ¢ HoMepoM ba,
H TIOCTaBbTE Ba 3TO MECTO 4HCAO &.. ‘

[Toxaxure 3ateM, uTO cnpaae)mﬂso COOTHOMmERME ks

=(n+1) &, +(_—_-_-l)"+1 KoTOpoe (Mcxols . H3 oqenmﬂom
paBeHCTBa kl 0) nosponserT NOCHENIVBATEABHQ BHITHC/ATH
snauenust -k, Uurarenp, KoTOpOMY H3BECTHO, uTO CyMma Oec-
KOReUHOro psma

L1 1 g
Tt —g + o+ D

1
paBHa - -, CMOXET H3 HamucaHHo#l Boiute QOPMYJBl BHBECTH
LIS k, caejyioliiee SBHOE BHpAKEHUE:

by, = [(zn)s] 1, by = [(2n+1)!]

66. Mckomoe uucno cnocofoB X, PABHO (2(':; -I—gll . 2n,
Yxasaune JIpensapute/bho NOKAXHTE, HTO BHNYKIHH
N-YTOJILHUK MOKHO DA3GHTL HEMepeceKaIOUMHCA JHATOHA-
JAMK HA TPEYFONSMMKH, NPHYEM UHCAO CnocoGoB y, PABHO
R

(n— 1)t )

TToxaxute janee, 90 Y, = (2"_'3) Yo Xp=prs

.

67. CyiuecTByer TOJIbKO ORHO (C TOYHOCTEIO 10 3€PKANBHBIX
oTpaweHuf) Takoe pacnonomenwe. Y kaszaunme. Iloxa-
JKHTE, UTO YHCJA | B n* HenpeMeHHO pacmojaraiTcs B HPOTH-
BONOJIOKHHX yraax Tabuawust (Ha ozmoft guaronanm). [loka-
XuTe Aajee,  4TO B CTPOKE H CToaie, COAeKAaIlInX uHcao I,
PASHOCTH COOTBETCTBYICIIMX apHMEeTHUeCKMX mporpeccuit une
NPeBOCXORAT N H cocTaBiaswr B cymme 2 -+ 1. Hakonen,
ofpaTHTe BHHUMARUE ¥a TO, YTO €C/H TH PA3HOCTH OTJHUHEI
or 1 H OT #, TO B YKa3aHHHIX CTPOKE H cTonbue HaligyTca
' [BA OLHMHAKOBEIX UHCAA, YTO HEBO3MOMKHO.

68. BOCIIOJIbElYHTecb OPHHIHIOM ﬂnpnxne (eMm. crp. 14
BCTYNHTENBHOH craThu).

69. Bufupas HECKOJLKO HpEAMETOB, paccmanaaaﬁ're
OCTABIHALCS. .

70. Heobxoaumo BasTe 38 Iuapop.

-7 I HME‘.HHTE METOA MareMaTHuecKod HHAYKHME HO yHC-
ay §> 2, .0pH § =2 YyTBEDKICHHE JETKO goxasr:mae'rcx
npu s ==1 OHO OYEBHLHO.
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. Hlokaxmure, uTo cpepu genexHux cymm 0, 5, 10, 15, ...
95 100 komeex (OCTAMYXCA OT PYGNA, €C/H HECKONLKO
43 BRIYECT IO & Komeek) aMeercs Govbmee qHCI0 JleJIHU.lHXCH
ja 2, ueM Jensmumxcs Ha 3. :
we: 73, CymiecTByer 29 ¢nocoGOB TAKOTrO. pasMena. .
74. Heo6xoanMo packosaTh TPH 3BeHa. Y.KasaH ye.
-PaccMOTPHTE BCMOMOTATENLHYIO 3a7lauy: NPH KAKOM HaHGOMb-
WeM 7 JOCTATOUHO PAacKoBaTh & 3BEHLEB LENOYKH (CoCTOsMLeH
" 43 N 3BEHbEB) TaK, 4TOGH M3 MONYYEHHHIX KYCKOB, YUHTHIBAA
" pacKOBaHHBie 3BEHbS, MOXHO OBLIO COCTABHTH BCe Beca of |
Ko n. OkaspiBaercs, ecid 28 R <A S 2 (k+1)— |, TO
MOXHO OGOHTHCH % pa3phiBaMH LEMOYKH, HO He MEHBIUMM YHC-
Jiom!
75. JlocTaTowdo JOKa3atbh, 41O ¢ OOMOMIBIO DAasHOBECOB
B Y, 2,21 b Mz MOXHO cocTaBHTh Aio0oH Bec oT 1 go 10 me,
H  BOCTOJIb30BAaTHCA METOAOM MAaTeMaTHuyecKol MHAYKIHH, -
76. [Tycte y nac mmeercss k2 GHAeToB JIOCTOMHCTBOM B. G
pyback u [ GANETOB JOCTOMHCTBOM B b py6nedi, npHuem a > b,
" &+ { = 100. Paccmorpute cymMmuL: @, 2a, 3a, ..., ka, ka 4- b,
" ka+-2b, ..., ka-+ b — Beero cto cyMM. PacCMOTPHTE OCTATKH
OT penenust 3THX cymM Ha 101, Ecnn AM oiHa H3 9THX cymMm
pe feanrcd na 101 m Huxkaxwe ABe He AOT npu JEJICHUM A
101 opuHaKOBHX OCTAaTKOR, TO PACCMOTPHTE - €IIE CYMMY
(k—Da+b.
77. Iposenute anasornio ¢ sagaved 71.
: 78. . lnn Kaxjoff MOJAYNIOCKOCTH PACCMOTPHTE JOTIONHH-
. TeNMBHYIO NOJYIVIOCKOCTh H TIPHMEHHTE K STHM NOJAYIIOCKO-
CTAM TEOpeMy: echiH Kaxawe 3 H3 43 NoNynJaoCcKoCTeH HMeoT
OGILYIO TOUKY, TO BCE MONYILIOCKOCTH HUMEIOT OGILYI0 TOUKY.
, 79. Hokaxure NpeABApPHTENLHO, UTO MOMHO OTGPOCHTH
HEeKOoTOpHEe H3 43 OTPesKoB TaK, yTOOH OCTABLIHECA BCE elle
TIOJJHOCTHIO MOKPHBANH OTpPE30K ARHHEI 1, HO 4TOOH HUKAKas
Touka He OhJIA MOKPHTA GOJiee 4eM JBYMH OTPE3KaMH,
80. Hoxaxurre, 9To ¥ jepesa c n JIHCTBS{MH Moxmo oro-

pBaTe OAHH JHCT, OCTaBHB NpH 3TOM HE MEHee J‘e}m

1

81. Ilposesure amanormic ¢ 3ajzauvefl 78.
- 82, BosbMeM Ha nepBofi OKPYMHOCTH €me ofHy Touky O,
HAJMOXHM NepBYIO OKPYXKHOCTb Ha BTODYIO M GyAeM HOBOpa-
YKBATH NEPBYI0 OKPYXKHOCTH, OCTABJIAS BTOPYIO HenoABHXHOM.
OTMeTHM Bce NOJOKEHMA ToukH O, NpU KOTOPHX nepBas H3I
OTMEYEHHLIX TOWeK . NonajaeT Ha OIHY M3 3alaBHsIX Ayr. T4
WOJIOKEHH TOUKH O sanojiusioT uecKo.ubKo Ayr, CyMMa JUIHA
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KOTOpHIX MeHbHIe 1. AHanOruiHo paccMOTPHM BTOPYIO, Tpe-
THIO,... OTMEUECHHHE TOYKH. _

83. PaccMoTpuTe UBeT4, B KOTOPHI® OKPALICHH BOPIIHHLI
[paBUNILHOTO TPEYrOJLHHKA, BIHCAHROIO B OKPYKHOCTD,
€CNH OfHY €ro BEePUWIHHY MOMECTHTE B TOUKY, OKpaneHHyio
IBYMA KpacKaMH. _ .

84. 44 pasa B cyTkH. Y Ka3zaHHe B Teuenue rax-
JOr0 4aca CTPEeNKY ZBAMALL PACHOMATAIOTCR NOJ, HPAMEM YIA0M
EPYT X APYTY; IPH 9TOM TpeTdfl M ueTBepToldl, NeBATLH U jJe-
CATHI uacsl TIPMXOAHTCS DaccMaTpHBaTh 0cobo.

85. IlycTh yron MexRy cTpeikaMH papeH a. YTobbi uack
NOKA3LIBANH NepBLIi Yac, HeoOxoaHMo, YTOOE 4acoBas CTpeskKa
06pa3oBEIBaNIa HEKOTOPBIH YroJr X ¢ Jy4oM, HAYIIHM 43 LEeHTpa

-]
K iudpe 12, npu 3ToM 0 < x < 3?3 ;

3YeT C TeM e JIY4OM, C OZHOH CTOPOHBI, yros X +a, a — ¢ Apy-

MHHYTHas cTpenxa obpa-

roit — 12x. Hs" ypasmenus 12x = x+ a Haxomum: x= -f—l
86, Koraa mkoneHHK KOHUMJA padoTy, uack NOKAa3mBajH
(npumepHo) 17 wacoB, 2 MHHYTH, 08,7 cekyHAn. Y Kasa-
HHe BocnoassyiAtech MeTONOM MpeNbIAVINeH 33FavH.
'87. Ha 12 vacop; Ha 24 yaca; Ha 36 4acoB B CYTKH.

PELIEHMA OJIHMIHAAHDBIX 3AJAY

O6o3suayenns: sanuce XI1X. I 8 3 osnauaer: samada Ne 3 gzaw VIII
Kaacca 2-ro typa 19-H onuMnHajm. :

XV.1.9.1. Kaxauit ujned reoMeTpHYECKOH mpOrpeccHH
NPeNCTaBIAeTCs, KAK H3BECTHO, B BHAE ag” (n > 0). Ilyers,
BONPEKH YTBEPKIACHHIO 3aMaud, BAfRYTCA TAKHE DAs/IMYHLE
HEOTPHILATENBLHbIE UeNbie YHCN Ry, Ry, ..., By, m > 2, uto

aghs + agh + ... + ag'm = agtmit (1)

Pacnonowxum uucaa Ry, ky ..., Ry, k,4, B mOpAgKe BO3-
pacTaHug:

ba < leg << Ry < ' @
n npeotpasyeM Buipamenue (1) x Buzy:
qq"“ =ag” + ag"1 +... . @
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(paTHM 00¢ JaCTH pameHcTBa (3) Ha ag™® H B Nparoll wacTH

JONIYIeHHOTO DABEHCTBA BHIREceM g¢* —* 3a CKOOKE (3T
MOXKHO B CHJIY HEpapeHCTs (2)):

L=gh— bt gh~ b 40y |
ol : =% =% (1 + g —% 4 ..). 4
Mu BH}IHM,’.H'I‘S npapaf 4acTb paBeHcTsa (4) AenRTCR HA
pesoe YHCAD 4P "¢, B TO BpEMSA KaK JieBas ero yacTb paBHa l.

TMoayuennoe NPOTHBOPEYHE NOKA3LIBAET, 9YTo YHCENA K,
kg, -ors Rmt,y, YAOBJIETBOPSIIOIIAX YehoBHiO (1), He cymecTByer.

XV. L. 10. 4. [lycte a > 0. Torza rpaduk dyaxuua

_ g=ax*+bx+c+p.
npeActasaser colfoi napabosiy, OOpameHHYIO BOrHYTOCTHIO B
CTOPOHY MOJOKHTELHONO HAMNPABJEHUS OCH Y («BBepX»,pHC. 19).
Y BesIHYeHHE CJlaraemMoro p, OYEBKAHO, CIBHTAeT napafony BBEPX
no ocu y. Crenaem p TakuM GOJbuMM, uToGE napadoja He
nepecexasa 6oabie ocH x. IIpy 5ToM spavenny p (u npu a > 0)
BEiCTBUTENLHEE KOPHH, OUEBHAHO, OTCYTCTBYIOT. Mtak, npexn-
nonoxexRHe g > 0 BeJleT K NPOTHBOPEYHI ¢ YCJIOBHEM.

,,\x

14

4

Puc. 19 Pre. 20,

Nyers Teneps a < 0. INlapaGona npu 3ToM ofpailexa Bo-
rHyTOCTEIO «BHH3» (puc. 20), # ypesnHuenHe p CABHraer ee BBEpX
Mo OCH y, DpHUeM TaK, 4T0 MeHbIHA H3 KOpHEH ypaBHEHHA

y=at +bx+c+p=0
CABUTAETCA BJEBO MO OCH x (yMeHbmiaercs). :

BriGepeM p HacTOAbKO GOABMHM, 4TOOH 3TOT MeHbUHE
KOpPeHb ypaBresus y = 0 CTan OTpHIATETbHEIM.

Tlpu 5ToM p # a < 0 MBl TAKXKe [PHULIE K NPOTHBOPEHHIO
¢ ycJoBHeM 3aJlauH. : '
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Hrak, ofa npeanosomenus: a>> 0 1 @ < 0 Bexyr x npotu-.
popeunto. Caenopatensho, a = 0, uto M- TpefoBanoch. :
XV. 1L 9. i. Vis nepBoro u Broporo ypapHenmit cpasy no-
Ay4dEM; ,
x = xs
(560 xg, OUEBMANO, HE MOXET SWTH PABHO HYMO),

M T1petbero u uerseproro modydaeM x, = x; B T. X. Ecanm
TeRepb 1 HEUETHO, TO, OUEBHJHO, MBI TAKHM NyTeM nn.nqu.
xl"_- xs— »--—xn_z —x

CoBepuIeHHO 2HANOTHYHO YCTAHABJIWBAEM, UTO Xy = ¥, =

—3- £18 TOCTIEHEero ypaBReHHs HaxoluM Tenephb: x? = l
'r. e x, = -+ 1, 4, nofcTaBnAf 3T0 3HAYEHHE X, B MEPBOE ypaB-
HEHHe, [oJygaeMm:

. —

1
xg-——-? =%, (= 4 1)

Hrak, gna HeWeTHOro n1 HMeEM X, = Xy == Xy = ... == X, =
= x, = %+ 1. QueBnpRras npoRepKa MOKA3KBAET, ITO 06a HAICH-
HHE DRIIEHHA X; = Xy = ...=X, =1 U X;=Xpy=... =%, = —1]
YLORJIETBOPSIOT 3aJaHHOMH cucrexe,

ITycts Temepr n gerno. Toyuo Tak Ke, Kak H DaHbIle,
HOJMYUHM: Xy == Xy = ... == X35 Xa = Xg == ... == X,

H3 nepporo ypaBHeHHsA HAXOLUM

Xy == ?. .
ITyeTs ;= x3= ... = x,;= &, TOTAa ¥g== X,=|,, =¥, = —:;
OueByHO, ¥TO NpH MOGOM @ %= O TR 3HaYeHHA HEH3BECTHBIX
GyRYyT yROBAETBOpATL cHcTeMe. Mrak, cHcreMa umeer caegyio-
L€ PEHIeHHR!
(PH HEYETHOM f1: X, = Xy == ,,. = X, = i 1; TIpH 9ETHOM 71
Xy = Xg==,.., =Xy =&,

1
x2 =.1’.'4 m..u =Vxn:-'_a—£, d%o.

XV.11.9.5. Ilycte yuenuk A — caMuifi BBICOKEH H3 HH3KHX
YYEHHKOB, & YYeHHK B — caMui? HH3KHH H3 BHICOKHX. Pac-
cMOTpHM yueHHKA C, CTOSMIETO Ha NepeceyeHHH TOro nonepey-
HOI'O pAXa, B KOTOPOM CTOMT A, B TOro BPOLOALHOrC pAja,
B KOTOPOM cTOHT B.

Tak KaK y4eHWR A — caMuii HH3KHA B CBOEM NONEPEUHOM
paay, 10 A He seune C. C apyrofi cropount, C He Briuie B,
T2K K&K TNocheARMfl ABRAETCA caMbiM BEICOKMM B CBOEM TIpo-
JoasHOM pany. CaefoBaTesbno, yueHHK A He BuiIue y4eHHKa B,
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-$lcHO, 9TO MOPYT MPEACTaBHTLCH CAY4aH, KOTA2 YUECHHKH
-4 B ofHOTO poOCTa, HaNpHMEP, KOrAa BCe YUCHHKH OJHOTO
octa. C ApYyroil CTODOHHI, MOKHO NPHBECTH NPHMEpP TaKOro
OCTPOGHHSA YUEHWKOB, NPH KOTOPOM pocT yueHHka A oOKa-
—geTCH CTPOTO MeHbIIe pocTa yueHHka B (pac. 21).
j PocT yueHHKOB HA BCEX HEOTMEUEHHHIX MECTax pased
165 cm. : :

B sroM npamepe poct yueHHka A paesen 160 cu, a pocy
yaenrka B pasen 170 cxu. .
"~ Hrag, 064 ciyuas (pocT yueHHRa A paBer pocTy y4eRHka B
H POCT yueHHKa A MeHLlIe pocTa yueHHKa B) BO3MOMHEL

lonepeursie pads:

175
) 175
155 | 155 Q160 Q155 | 155 | 175 | 155 | 155 | 155 | 155
: A 155 | 175
L 175
175 |
170 §8
175
175
175

fpodonsrvia padet

Pre. 2L

XVL1.9.3. Ilyerb ejrmecmym TaKde JBa MHOTOW/SHA
Wy =axr" +a,xv 2 ag x4+ ..+ a,
g) =by* + by + vt by
97O o ‘
) -gly) =080+ 1 (H

Tlonoxum x = 0. Torpa muorowien f(x) mpuMeT 3HAYEHHE
a, TYlpn stom 8 cany (1) GyAer BHITOJIHEHO COOTHOLICBHE

a,- gy) = 1 (upu moGom y), oTkyAa gl = _;;.,
TOUHO TaK e, HONOKHB g = 0, moayauM {ApH JHOOOM ¥)

=g
rae b,,_, = g(0). '



Ecin Teneps ME NONOKEM X == y == (), TO OGHAPYHKHM,
uto f(0)-g(®)=1, 1. e a,-b,=1. Ho B Takom cnyuae

m
npH MOGHX X, § MBI HMEeM

i 1 1
f@-eW) = 5-=537="
YTO, OUEBMANO, HE pasHo x200. 004§ -

XVL 1L 7. 3. Tlyctb nepBoe Koseco BpamlaeTes NO 4acoBoi
cTpenxe. Torna BTOpoe KOJeco, OYEBHAHO, BPAIACTCS NPOTHB
yacorofl cTpeskn (pHc. 22), TpeTbe CHOBA, KaK nepBoe,— Io
yacoBOd CTPesKe M T. A Ml 8HAHM, UTO Ka)KAoe KOAECO ¢ He-
YETHHIM HOMEpoM BDAHIAeTCH,
KdK W HepROoe, N0 YACOBOH
cTpenke.

Ho ecnu oapHHaguaTtoe Ko-
Aeco BpalllaeTcd TNO Yacosoh
cTpenKe, TO CHENCHHOE C HUM
nepBoe  KoJIeCo JOUKHO Bpa-
IWATLCS [IPOTHR 4acoBoil cTpeln-
KH (BOTIpEKH HaIleMy Mpexso-
weudo). Mul nokaszama TeM ca-
MBbIM, YTO OCYIUIECTBHTE JBHMe-
HHe CHCTeMbl 3yGuaTbix KoJec
C TAKHMH YCJOBHAMH HEBO3-

Puc. 22. MOKHO.
XVH. I. 7. 4. Tlyets n? — m? = 1954, Ecam m? uetHo, TO
= 1954 -+ m®, oueBHgHO, TOXe uyeTHo. Ecan me m? He.
qemo TO HEUETHo U n2.

I/I'rax, yHesaa n* H m® OOHOH YeTHOCTH, a CJIE,I[OB&TEJ‘IBHO
YHCJA M H 11 TAKXKE HMelOT OJHHaKOoBY10 YerHocTb. Ho B Takom
cayvac yucna m + n u n— m 06a 4eTHH, H, 3HAYHT, pas-
HocTe n? — m* = (n — m) (n + m) neaurca ua 4. C apyroi
croporsl, 1954 Ha 4 He nennTCs.

Tem caMbIM MOKA3aHO, 4TO LEJbIX YHCER i K 1, YAOBAETBO-
pAIIHX yeaoBHI0 h2— m? = 1954, HE CYIIECTBYET.

XVIL L. 7. 5. Has uwncen 100, 200, ..., 900 orvowmenue
uucna Kk cymme ero undp pasHo 100. Ilycte Tenepr abc —
NPOH3BOJNBHOE TPEX3HAYHOE UHC/IO, OTJIHYHOE OT NepeyHc-
JIERHHIX BHIUle, B €10 AeCATHUHON 3amucH; a, b, ¢ — cooTser-
CTBEHHO 4YHCNA coTeH, JHecaTKoB U efunHi. Cymma umdp
. TAaKOTO YHCJla, OYEeBUAHO, HE MEHBIIE, YeM a 4 1, Tak Kak Xora
6ul ofHa B3 UHGD b HAK € OTAHYHA OT Hy A, Bumecte ¢ TeM camo

YHCIO, OUEBHAHO, Mexble, ueM @+ D00 =100 (@+ 1).
02 -




abe
at+é+o

""B_axm.t 06pa3cM, HHTEPECYIOIUEe HAC OTHOLIEHHE
MEHEBLIE, YeM

a-- 1

TH NOTOMY HaHOOMbIIEE OTHOLIEHHE TPexXaNaqyHoro wncaa K cyM™-
me ero uudp paeso 100. Ito Haubonbiiee OTHOWEHHE JOCTH-

raerca TOJbKO Jas udcen: 100, 200, ..., 900, 1. e. ans Kpyraex

COTeH. .
XVIIL. 1. 9. 2, 3aMeTHM, BO-NepBLIX, YTO NPH BLIYEPKHBAHHH
#3 jauHoro uncaa 100 wudp, Mu Beerga GyAeM noayyaTh yueaa
¢ OAHHM H TeM K€ UHCAOM 3HAKOB. BO-BTODHIX, SCHO, YTO #3
ABYX UHCEJ C OZHHAKOBHIM UHCJIOM 3HAKOB GoJIblIE TO, Y KO-
Toporo Gojbwie neppas uHdpa; NPH COBNAfeHHH XK€ MepBRIX
HECKOJIEKHX IHdp Ooapie TO 4MCIO, Y KoToporo CoJbure
nepsas Hecosnazawomas Uudpa.

Teneps NOHATHO, YTO Bee mepBele UM(ppL HCKOMOro uHcsa
AOMKHEL OHTb, N0 BO3MOXHOCTH, AEBATKAMH. 3HAYHT, ANH
MOJY4EHHA TpefyeMoro 4Kc/a MEl LOJIKHB BHUEDKHUBATH CJIeBA
NOAPAR Bee WHEDH, KpoMe AEBSITOK, MOKa 3T0 OYNeT BO3MOXK-
Ho. [Tocne Toro kak Mul BhuepkHeM 84 wndph (H nocnegHO0
H3 HHX ~— UETBEPKY Yy unc/a 49), y Hac OCTaHeTcs HHCJI0

999993051 ... 5758596061 .... 99100,

M3 KOTOPOFO MbI KME€EM MpasBo BblllepKHyTl: emwe 16 mudp (mpo-
BepbTe).

$lcHo, uTo caenare c.nenylomyro Py HeBATKOH MBI yKe
HE CMOMeM, TaK Kak AMS STOTO NpHILiock Obl BHIYEPKHYTh
19 wudp. ﬁcuo TAKHE, YTO CACAVIOILYIO BHAPY Heab3d cje-
JIATH BOCBMEpKO#! (noTpeSoBanoch Gu BrgepkHBanue 17 uudp).
Ho Bor crenaTob crenylomyio nidpy ceMepKol M yiKe MOXKeM,
BLiuepkHeas 15 mudp: 5, 0, 5, 1,..., 5, 6, 5

TIlocoie 3Toro MBE HMeeM NpaBo BHNEPKHYTH elle o,zmy uHdpy;
QUEBHIHO, 3TO JOKHA ObiTh IHdpa 5 U3 yHCA

Urtak, vckomoe uucso pasHo 9999978596061 ... 99100.

XVIi. 1. 4. 3. Hep Boe pemeHHye HonyeraM, 410
HE BCE 4WHCIA 4y, O, ..., ;9 PABHEI MeXKAY COGOM, H NyCTh @, —
HauGoNbLIee B3 STHX UHCEM. BooGime rosopsi, HeCKOJLKO <O-
CEIHHX YHMCE/ MOTYT GHITh PABHBI YHCIAY 4,, HO He Bee. Moryt
OpPeACTABHTRCA ABA CJyqas: JKGO CpeRH UHCER &), dy, ..., (png
€CTb YHCNO, MEHbIIEE, YEM @, JHOO CPeLH GHCE Qyyry, Tpts s
ey Opg €CTH 9HCNO, MEHbILee, 4geM g, (AHGO X BHIIOAHEHO
M T0, H ApYroe).
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l'lycn HanpHMep, AMeeT Mec'ro nepnuﬁ c.nyqaﬁ H nyc'n:
4, — AOCJEJHEe H3 9UHCen a,, a,, weer @y_y, KOTOpOE MEHDBIIE
aem T € Q<O ... =& 10TAd MH HMeeM:
Ay < Qpypar Qg 2 Ay (Hﬁo 4HCAO @, = @, — HaHGOJIb-
mee), H MOTOMY
-a _-3am+l + 2,14 =(a, ""am-H) + 2((1,,,4-3“‘ i) < 0,
9TO MPOTHROPEYHT 3ajarHoll cHcTeMe HepaBerncTB. Takum ofpa-
30M, BCE UHCJIZ 4, dy, ..., @, JOKHB! GBITE PABHH MEXKAY cOB0f

Bropoe pemenue

ChouM Bee AaHRBE HepageHcTBa. Tak KaxK Kamioe qucio
BXOIHT B cyMMY ¢ xoadupunpentamu 1,2 v 3, To B Jesoil uactu
noayuutes Hysab. Kamaoe cnaraeMoe npu 3TOM GhIIO HEOTPH:
[ATEABHO: HMEHHO STOT GaKT H 34UHCAH B JAHHOH CHCTEME.
Ho ecnu cyMMa HECKONBKUX HEOTPHHATENALHHMX YHCEA paBHa
Hy.TIEO. T0, .OHEBHAHO, " KaAXKI0E H3 HHX paBHO HYJI]O.

C.nenoaaremno B AACTBHTEALHOCTH MH HMEeM AEJNO He
C CHCTEMOH HEDaBEHCTB, 4 ¢ CHCTEMOR YypaBHEHH I

@, —3a,+ 2a; = 0, {a, — gy} 2 (ay— ay) =0,
@y — 3y + 20, = 0, W HHaYe (@s — ag)+ 2(a,— ag) =0,
Q00— 30+ 20, = 0, © b (@g0— 8422y —a) =0.

M3 -niepBOre ypaBHEHHS BLIPA3HM Qy — @, W HOLCTABHM

MONYUEHHOE SHAUYEHHE BO BTOPOE ypaBHEHHe:
1 ' 1
Gy — 0y = 5~ (@y — a3) =""—‘(01"“"“z)-

{locraBnsa 310 snavenke (a, — a,) B Tpembe ypaBHEHHE,

DOMYWHM:
—as""_‘(as""aﬂ"'-" (al—a!)
®7 L Haxoueu, u3 uocnegaet‘o ypaauenuﬂ chefyer:
Oy — g = *"‘(amo - @) =55 2100 (@, — ay),

NTO BOIMOXHO JHNIL TPH- YCROBHA ay = @, Ho 'mrg,a H
Oy = 0, ¥ Oy =0a;, B T. 4., Tak uro BOOGLE
‘ O = 8y = o = Gygqe
XVIL.1.9.5, Tloctpoum Tpeyroabuur ABC co cropouamu
AB =8, AC=10, BC = 13.

I'Ioc’rpom. Zanee, Ha cropoe BC TpeyrosbHmEK BCD co
croposame BD = 10, CD = 8 (sosmoxHO, BE JeKaWui B
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WAROA nocKocTH ¢ tpeyransankom ABC), Ofosnatum vepes M
neauHy cropousi BC. B TPEyrOALHKKE AMD, no nanec'moﬁ
eopeme, AD < AM 4 MD,
- - 3ametHM,: 4T0, KOTZA Tpeyroanuuxkn ABC u BCD nexca'r
-offHoli nnockoctH, durypa ABCD npepncrapnser cobofi na-
pasnenorpamm (w60 AB = CD, BD = AC). ChefiopatensHo,
8 3ToM chayuae toukd A, M u D jexar Ha ogmolt mpsmon,
.tak wro AD = AM - MD. 3amernm TENepPb, YTO ANUHH
‘orpe3koB AM u MD He 3aBHCAT OT NOJOKEHHS TOYKH D,
w60 AM 1 MD — 310 MefHaHH TPEYrOAbHHKOB C 3a]aHHEIMH
cropodaMu, TakuM ofpasoM, BHaHCosblliee BO3MOXKHOE 3HAaye-
Hue AJuHa orpeska AD mpHHHMAer, Koraa Touka D JIexur B
naockocTH ABC. B sroM cayuae yron BAC Tynodl, Tak Kak
AB? 4+ AC* =8 + 102 < BC* = I3 u, c/1e50oBaTeNbEoO,
yron ABD — octpuit. Ho B TakoM ciyvae o

" AD* < AB*4- BD? =82 4 102 < 132,

T. & AD < 13. Mp mnokasaju, uTo HauboJbliee 3HAYEHHE,
KOTOpOE MOXKEeT NPHHHMATL JauHa orpeska AD (ecau AB =
=CD =8, AC = BD = 10, BC == 13), mennme 13, 1. e. yec-
JnoBHe AD = 13 HeBHIMOAHEMO,

XVILIL.10.5. Tlycte uMeloTes ABa pas.rmqablx JecsiTH3nAY-
HBIX YHCJIA, B COCTAB KOTOPHIX BXOAHT OZMHAKOBOE KOJHYECTEO
ENHHHI ¥, CAEIOBATENBHO, OJMHAKOBOE EOMHUECTBO JBOEK.
Ecau panucats 9T# YHCAA OAHO NOA APYIHM, TO B IEPBOM uuCae
6yfer Takaa eNUEHNA, NMOJ KOTOopo¥ oKamercs ABofika (Tak
KaK HHCAA pa3fMuHel, 2 eIHHHI OAHHAKOBOE KOJHYECTBO).
Ho Ttak kak nop kaxoli-ro eguuuueil mepsoro uHcha Syner
CTOSITE JABOHKA, TO HAJ KaKOH-TO €JHHHIEH BTOPOro YHC/IA TOKE
JOMKHA CTOATH ABOHKA, MBI BHAMM, 9TO B 3aNHCH CYMMBI TAKHX
unces 06G53aTe/IbHO BCTPETHTCA HE MeHbIne AByx Tpoek. Hrak,
qHC/a € OAMHAKOBHIM KOJIHYECTBOM efHHMIL MOrTYT OLITH OTHe-
CEeHbI K OZHOMY KJaccy.

Cpeau Hammx uHcea ecrb uucio 111... 11. OtHecem ero K
nepsoMy knaaccy. Hucao 11...12 paer B cymme ¢ mpeIBIAyIIuM
TONBKO OfHY TPOHKY H NIOSTOMY XOJIKHO OhITb OTHECEHO KO
BTOPOMY KJjaccy.

K sTomy e KJacCy, Kak ME BHAEM, MOTYT GHTH OTHECEHEH
BCE uMC/IA, HMEOIHe B 3aHCH TOALKO OZHY JBOHKY.

Uncno 11...122 cuosa jomxno GHTL OTHECEHO K NEPBOMY
Ka8ccy, Taxk XaKk B cymme umcqom 11...12 OHO RaeT Toabko
OOHY TPOHKY.

- Tenépb HeTpyZHO ZOTAZATHCH, KAKOBO JOJDKHO GLITH pele-
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Hue 3anaun. MMenHo, oTHeceM X HepBOMY KJlaccy Bee UHCAZ,
B 3aIHCH KOTOPEX HMEETCH YEeTHOE YHCRO JBOEK, a KO BTOPOMY —
YHC/A, B 3AMHCH KOTOPHX HMeeTcs HeuyeTHoe uHcno ABoex. [lBa
gHesa OfHOro kaacca JHG0 UMEOT OIMHAKOBOE KOJMHYECTRO
-JBOEK — B 3TOM cllydae, KaK Mp! YKE MoKasanu, B 3anHCH UX
CYMMBE BCTPETHTCA He MeHee JByX TpoeK,— NHG0 B OZHOM
qHCAE ABOEK no xpaknefl mepe Ha jaBe GOAbMIE, YeM B JPYroM,
H TOrA& TEKXKE B 34mMHCH HX CYMMbI TPOHKA BCTPETHTCH, OYe-
BHJIHO, He MeHee IByX pas.

Takum o0pasoM, MEl NPOM3BENH Tpefyemoe pasbuenue.

XVHLIL.7.4. 3amMeruM, 9T0 npu NepeMHOMEHHH ABYX yHCen
OCTaTKH OT Je/IeHHS HX Ha HEKOTOPOe WHCJIO K TAKHKEe NePEMHO-
WawoTed. B caMoM fedne, BYCTh OCTATKH OT JeNieHHA dHCenl a
H bHa kpasHBl a 1 B, T. €

a=km-4a, b=k 18, 0 <a<k 0<PB<E.
Torpa ab = & (2l + Em - Imk) + aB, T €. OCTATOK OT jeJe-
HHS 4Hcha ab Ha k pasen «f {pasymeeTcs, ecsay HOpH 3TOM
a (3> k, TO Hajio B3ATH HE CAMO 9YHCJIO 28,3 OCTATOK OT Jede-
HHA eTo HA k).

Ecan cymecrsyer rakoe 7, uto uucno n? + n 4 1 AenuTes
Ha 1955, 10 n® + n'4 1 neautea W HA 5, ¥ MOTOMY OCTATOK
OT Jlenienus yucqaa n* +- n ua 5 pasen 4.

Ho uneao n® 4+ n = n (n -+ 1} npegcraenser cofofi npo-
H3BeJeHHe SByX moc/ej0BaTenbHalX unces 71 u n + 1. Ocrarkw
OT IejeHHs uucen n M A+ 1 Ha 5 ToWe, OueBHAHO, OYAYT
JABYMsSl HOCTEJOBATENBHEIMH 9HCAaMH x H x -~ 1, T, e 3To
6yer nmuGo 0 u 1, rbo 1 1 2, mubo2u 3, irGo 3 1 4, nubo 4 u 0.

HenocpegcTBenHe npoBepsercsi, YTO HH B OJHOM H3 STHX
cay4aeB NpoHaBefeHHe He GyAeT HMETh NpH JeMeHHH Ha S ocTa-
TOK 4.

TeM caMuiM mMOKasado, uTO 4HCAE 7, YAOBJAETBOpAIOLNIEro
yeaosHio n2 4+ n - 1 = 19554, B Jaxe uyuchna n, YAOBJETBO-
pAtowiero ycnoekio n? -+ n + 1 = 5/, He cymecrsyer

XVIILL7.5. Tlockoabky KBajparel, Ha KOTOpHE pa3bHT
NPAMOYTOJBHHK, 1O YCJIOBHIO PABHEL, TO KaxJas cTOPOHA Nps-
MOYTOJIBHHKA OKaXeTcs pazOHTOf HA pABHHIE YacTH: OfHA —
Ha m, Apyras — ua n uacreil. Ho torga ofmee uucno kBajpa-
TOB pABHO mn, OTKyZa MoJyyaeM COCTHOIUIEHHe mn = 13,
B KOTOPOM M ¥ n — Uejnie gucna. Tak kKak 13 — ducao npo-
cToe, TO H3 ITOTO CJAefyeT, 4To OJHO M3 uyHcen m, 7 paseo l,
a apyroe’— 13, Taxum o0pasoM, €JHHCTBEHHLIM NPAMOYTOJib-
HHKOM, VAOBJIETBOPSIOUIHM YCJIOBHAM 334a4H, fBJAETCA nps-
MOYTOJILHHK co croponaMt 1 ® 13
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XVIILL9.1. 3annmen Tabauny B BHJE:

£-04+1 E£-042 ... k-044
E-1+4+1 kB 142 ...  keld4k
BE—1)+1 kE—D+2... klE—1)+ A

Kaxaoe uncno NpPeicTaBi€H0 HaMH B BHIE:

ka + b, . (1

rie @ ¥ b NPHHHUMAIOT 3HAYEHHS!
a=0,1,2 .., k—1b=1 223, .., k&

Mpr Tenepr OTAENBHO NMPOCYMMHpYeM (1% BCEX EBRINMCAH-
HEIX ‘UHCeJ} TepBhle cnaraeMble ko W OTAEALHO BTODHE Cna-
raemeie & (cM. (1)). Tak Kak y Hac BHINHCAHO & YMCEN, MPHYEM
B3 KaXJACH CTPOKH MOXHO, OBIJIO B3fiTh TOJBKO OIHO YHCJIO
(10 NpH BLIMUCHLIBAHHYM YHCIA BCE OCTAJBHEIE UHCTA 3TOH me
CTPOKH BLIYEPKMBAIOTCA), TO Y HAC BHIMHCAHO B TOUHOCTH NO
ORHOMY uMcAy U3 KamJofl cTpoxd. Ho pxns umcna, crosierc
B NIepBOi CTpOKe, mepsoe cnaraemoe paedo & - 0; jia uucaa,
CTOSIILero-BO BTOPOH CTPOKE, NEpBoe cnaraeMoe pasuo £ - 1; ...;
JJIS1 YHCJA, CTOSIIETD B NOC/AeJHEl CTPOKE, OHO paBHo &k - (k—1).
Takum 00pa3soM, CyMMa BCEX MepPBLIX CJAraeMbiX B BLITHCAH-
HBIX YHC/IAX paBHa

B0+ k- 14+ ..+ 2(k—D=kO0+} 14 ... E—1)=
(k~-1)k
=k
ARajlorHyno, BHINMCAHHEIE YHCNA 06/aJatOT TeEM CBOHCTBOM,
UTO M3 KaWJOro ctonbia B3ATO POBHO OfHO uHcko. Ias uucna
H3 MnepBoro cronfua BYOpOe CJaraeMoe pasHo |, AiasA uHcaa
W3 BTOporo cTonfiia oHo paBHo 2, ..., 718 YHCAa M3 HOC/eNHEr
cronfua BTOpoe cnaraemoe paBHO k. TakuMm ofpaaoMm, cymma
BCEX BTODHIX CJATaeMbIX PaBHA

_ kG4
I+ 24t =0 E0,

B3aB Tenmepr cyMMY M BCEX NEPBLIX, H BCEX BTOPHIX cJa-
raeMbiX, MB H NOJYYAM CYMMY BCEX BRIMMCAHHBIX uuces. Hcko-
Masi cyMMa, TakuM o6pasoM, paBHA

S=bk. k(k2—1) + k(k;—l) ICES)

2

(#, cTano OLiTh, HE 3ABHCHT OT cnocofa BHIIHCHIBAHHA).
XVIL 1. 9. 2, TTycrs O,, O, — IEHTPH OKPYKHOCTEH, a 1y,
1 2 1
ry — HX pajHyChl; IPHYEM I; > Fg.
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3axpenumM Koren A orpeska AB, Jexauyii Ha OKPYKHOCTH
¢ uentpom O,, u GyieMm nepememars KoHel B 1o OKpYKHOCTH
¢ uentpoM O, Ilycrs O — cepepuna orpeska AO, u M —
cepeanna otpeska AB. Tak kak O'M — cpeguas JuHHA Tpe-
yroacugka ABQ,, To ' ' :
oM =28
. 2 "
Mzl BHAMM, YTO TTPH 34KpenIeHHOM KoHle A AnuHa otpeska
0’ M ocraerca nocrosarol (1 pasHof ——é— rs), IPHUEM OUEBHIHO,

. 1

yTo Jiofan Toyka M, Haxonsmasca ot O wa PACCTOSHUH - 74,

MokeT ObITh MOJYTeHA TAKHM oO0pa3doM. 70 03HAYAET, UTO
' 1

Touxka M OMHCHIBAET OKPYKHOCTbL pajHyca—; ry ¢ HEHTPOM B

touke (. -

Hcenenyem Temeps, kak nepeMemnaerca Touka (7, korna A
ABHKETCH 11O - OKpyxuoct# O,. PaccyKIeHre, COBepuieHHO
aHANOrBUKOe BHIUCHIJIOKEHHOMY, NOKA3LBaeT, 4To Touka O
OITHCEIB2ET OKPYIKHOCTH € UEHTpOM B Touge 0, paguyc KOTopoi

04 1
paBeH —— = —- ry, TAe O — cepequna otpeska 0,0, (puc. 23).
Hrax, utofbi monyuutc MHOKECTBO ToweK M, MBI ZOKHEI

1
B3ATH BCE OKPYXKHOCTH PAJHYCA —5-7y, HEHTPH KOTOPHIX B CBOI

. ouepelb TpoferalnT OKpPYKHOCTb pa,unyca%rl ¢ LEHTPOM 0.

$lcro Tenepn, WTO MHOXeCTBOM Touek M Gyuer xoawuo, 3a-
KJIOUEHHOE MEKAY JABYMA KOHHEHTPHUECKHMH OKDYHHOCTAMH
¢ HeHTpoM B Touke O, pajHyChl KOTOPLIX paBHHL

r. r r r
R=F+g Re=F—%

{cv. puc, 24). Ecam ry = ry, TO 3TC KOJBLLUO NpeBpainaercs B -
Kpyr pamuyca 2r; (=2ry). '




Banevanne Jlerxo nonats, xax no gamuofi Touke M M3 Xoanua
Hajirn o7pesok AB, cepeMHOR KOTOPOro 573 TOWRE ABJNNETCH; HYXHO TIO-
CTPOHTb OKDYIKHOCTB B KOJIbUE, BPOXOAAWIYIo uepes M, mo ee wuedtpy
Hallra chxy A 8 no nonomeRm© Toukd M Ha OKpYKHOCTH HalTH
rouxy B. o

XVIILL9.3. Hecnenyem, npexpe BCETo, KaKHe Orpasnde-
g QO/OKALL ObiTh H&JI0KEHbHl HA pellleHHs CcHCTemul. IlycTh
£ < 0, Torga x* <C 0, H H3 NEPBOrC YpPABHEHHA BHIHO, UTO
y* > 1; cnegoparensro, ¥ > 1, y* > 0, u n3 BTOpOro ypaeue-
HH ClefyeT, uTo x* < 0; HO 3TO HEBO3MOKHO: UETHAs CTElEHb
JeHCTBHTENbHOTO YMCAA BCErja HeoTpHuatenbHa. ITycTb Te-
nepb £ > 1, torga x3 > 1, y* <0, y < 0; 8 cany nomuoi
CHMMETDHH YDaBHEHHAI OTHOCHTENBHO X H ¥ 3TOT CAyYail TAKKe
HAJO CUMTAThL yXe HCKJIOYeHHBIM. HITaxk,

0<xgl, O0<y<l.
Econ 661 6pt10 0 << x << 1, To MBI HMeaH Gh:
=18 x<x3. 1 = a3

Kpoue Toro, ¢* <y? (tak Kak 0 < ¢ < 1). Hrak, »* << »9,
vt < 4% u noromy x* + y* < x®*+ y? 9TO TDPOTHROPEYHT
IagHOM cHCTeMme,

CnegoBatennto, HepasenctBa 0 < x <C 1 ne moryr GuiTh
BHINOJHERE, H ITOTOMY JuHb0 x = 0, nufo x = 1.

Takum oGpasom, CHCTEMA HMEEeT TOIBLKO JBa AeACTBHTeIbHBIX
pemenns: x, =0, y,=1; xa=1, y, =0 (10, uTO 3TH HapHI
S8HAYEHHA X, y ABJAOTCA PeLICHHAMH, [POBEPAETCS jenocpen-
CTBEHHO).

XVIIL.1.10.1. Tlockonbky B KaxJofi CTPOKE H B K2XKJIOM
cronfie BCTPEYAloTCes 1O YeJOBHIO Bee uucna 1,2,...n, To,
OYEBHIHO, KBKI0E TUCJO BCTpeya-
erca B moOoM croabue (i B .moGofi
CTPOKE} POBHO OAMH pPas. 3HAuHT,
Ecero B TaGJHIE POBHO 71 €IHHHIL,
n jiBoex H T. A, [lo yeaoewio, a4
K@ I0TO UHCAa, CTOSILETO BHE JH-
AroHaJiM, MUMEeTcs TAKOe Ke UH-
0, CHMMETPHYHOE OTHOCHTEIBHO .
Zuaronanu (puc. 25). = N i

Takum ofpasoM, BHe ZHa- 1
TOHaMM CTOHT YeTHOEe KO- :
JRYECTRO  efHHHIL, yeTHO®
KOJHUECTBO JBOSK H T [

=
=

Puc. 25.



MeKay TEM 11 HEUeTHO; CJIENOBATENBHO, HA JHATOHAIH JODKHO
CTOATh HEeHYEeTHOE KOJNHUECTBO €fHHHI], HEYETHOE
KOJIH4€CTBO IBOEK M T. J., TO €CTh, BO BCAKOM CJydae, He MeHee
OZHO# eZHHHIIH, He MeHee opmofl ABodKH M T. A Ho Bcero Ha
AHATOHANH 1 KJETOK, a RKamJ0€ YHC/IO AOMKHO BCTPETHThCH
He MeHee OfHOTO paaa, 3HAYHT, KAXKI0e YHCIO BCTPEYAeTes Ha
Jnarodany posxo |

XVILIL7.1. I'IEpeHeCH BCe WJEHH, KpoMe X3, B [IpaByiO
4acTh, Ml ofHapymuM, 4to x% = 2 (y3 + 22%), t1ak uro X%
YETHO; B TAKOM CJIy4de H X LOJIKHO OLITh 4eTHO: x = 2x,,
X8 = 8xi.

TlopcraBuB 310 Bmpameﬂne ANs x* B ypaBHEHHE, MLl TpH-
BEJeM €erc K BHIY 8xF — O — 428 =0, wm 4x; — y —
— 228 = 0, Octapasg y® B J€BOA YACTH, MOJYUYHM §° = 445 —

— 228, u Mpt yGexpaemcs B TOM, 4TO y¥ H BCJEL 33 HHUM y
YeTHH: Yy = 2y, ¥ = 8yl. ToyHO Tak ke MOXHO NOJYUHTE
g10 23 4 2 JOKHBE OLITh YeTHH: 2 == 22, 2° = 82,

Ilocne nopCTaHOBKH TOJYYEHHOTO 3HAYEHHA z” B ypaBHe-

HME OHO MpHUMET CJRENYIOWHA BHA:

X —-2y1—— 42] = 0,

rie x =2x,, y =2y, 2= 22, ,
Wrak, ecau uucna %, y, 2 YAOBNETBOPAIOT YpABHEHHID,

2
TO OHM BCE YETHBLI, H HHCAA —- 2 , g ' g TOXEe YAOBJCTBOPAIOT

yparsesnio, Ho B TakoM cayyae H 5TH TPH 4HCaAa JOMGKHH
ObiTh YETHH H T. 4. Mel BHEHM, 9TO UHcaa x, y, 2 ©o6Grajazor
CJEIYIOIIHM CBO{ICTBOM: OHH YEeTHBl H CKOABKO Obl Mbl HH Je-
JIHJH HX Ha 2, Bcerza OyAyT NOJY4aTheA LeJble yHesa.

Eauncreennoe umcso, obnajamnilee noAo0HHEIM CBOHCT-
BOM,— HYJb.

CJ’IEAOBETEJ‘IBHO eNHHCTBEHHOE PElIleHHe HALero ypasienns:

x=0,y=0, 2=0.

XVIILILT7.3. Tlyets' O — ueHTp BuHCAaHHOH OKDYXHOCTH,
0,, 0y, Oy — LeHTPH BHEBNHCAHHLIX OKpyXHocTedl, Kak us-
BecTHO, Touka O ecThb TOYKA MEPeceyeHHs GHCCEKTPHC YIVIOB
ACB u ABC, a touxka (O, siBasierca Todkoll nepeceqeHus Guc-
CEeKTPHC BHEHIHHX YIVIOB TpeyroJuHHka ABC an sepmuHax
B u C (cM. puc. 26).

V3 oueBHAHOrO pPABEHCTBA

£ ACB + £ BCA = 180°
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Puc. 26.

nosyuaem
£ 0B+ £ BCO= 4 £ ACB+-5 £ BCA=90°.

Cneposarenvro, OC 1+ 0,C u, Toudo Tak xe, OC 1 O,C.
[loayyennuie COOTHOMIGHHA IOKAa3LBalOT, uTo To4KH O, C
u O, nexxat Ha ofxoli npamoit, npuuem 0,0, 1. OC. Ananoruuso,
Toukn Oy, B H O, nexar Ha ogHof npsmol, npuaem 0,0, 1 OB.

Iloxasem, teneps, uto / CO,B — octpmiit. Tak Kak B uye-
Teipexyroastuke C0,80 yran C ¥ B — npamue, 10

£ CO,B + £ BOC = 180°.

.CnejoBaTeNLHo,

£ COB = £0CB+ £ OBC = £ BCA+ 4 £CBA<
<5 1807 =907,

T. & £CO,B, um, uto To Xe camoe, / 0,0,0, — ocTpaii.
IlokazatenncTso TOro, uT0 OCTANbHEIE YIVIbE OCTPHIE, MPOBO-
JUTCA - GHANOTHYHO. - '
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XVIILILS.2. Bubepem cucTeMy OTPeSKOB CaeRyioUiHM 0F-
pasom; B nonomme.nbnoﬁ 9aCTH OCH X BO3LMeM OTPe3KH

t; 21, [2—- 3 ] [3 = 2]., vy @ B OTPHUATENBHON

YacTH OCH X cnmme?puquo Orpeaxu NOCTPORHEL TAK, 4TO NPO-
MEKYTKH MEHMAY HHMH o0pasyiorT yOHIBAIOMYI0 TEOMEeTpHYe-

CKYI0 NPOTPECCHIO: —5-, 5= ~g - {(cm. puc. 27).
—— . 3% 2% s
-3 -2 o 7 2 M3an 4 445 6

Puc. 27.

[lycts Teneps ay, @y, ..., @y ... — NpOH3BONBHAs -aphMe-
THYECKAas TPOrpeccHs ¢ MO/OKATENLHOR pa.’SHOCTbIO d u mep-
BhIM WIEHOM 4.

Kakoe 6u HH 6b110 331aHO uHCHO A, MBI MOXeM BHOpPaTh
HacToJIbKO Gojibiiol HoMep N, uTO 4jleH @y paccMaTpHBAEMOMH
NpOTPECCHH ¥ BCe cAELYIoMHe 3a HuM 6yayT Goneme A. B ca.

MoMm jpene, npa N > A:a‘ + 1 umeem: (N —1)d> A—a,,
H OOTOMY

av=a +N—1)d> A
O6oanayuM uepes '(d) HanboJbIlee YHCMO, MeHblllee d
Aanee, NONOMHM { dy =d—(d). Tag, jna d=2 —3— HMeeM
@=2 (d)=-—pd=5nveen () =4, (d) =1

PaccMoTpHM Temeps NPOTPECCHIO:
1 1 3 1 3 1

-2—0=—-=1 o W=T’ -Ei, e THEY e s

SIcHo, uro aqa moboro umHeaa ¢ d ) 0< (dyg
Halizercd Taxoe umcao k>0, 410 :

. !
o <<y <5
BriGepem teneps Taroe yncno M, 4TO cnpasa OT HEro Bee
TIPOMEXKYTKH MEXKLY OTpPe3KaM CHCTeMEl MeHbLIe - 2;_[_, . 1o

'MOXHO CHe/aTh, TaK. KK [POMEXKYTKH MEXKJY OTpesKaMH
no MOCTPOeHHI0 00pasyoT yéuBalomyfo reOMeTquecxyxo npo-
TpeccHio.
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A F, - .
¢ “JIerKO BHJSTD, YTO CYMMa BCEX TIPOMEMYTKOB, PACTOOMEH-
X cnpaBa ot M, MeHble, ueM. (-rax KEK —o +

: LI
""f' ékl+a o *‘2?147 no dopuyse cymmm reomeTpuqec-

- KoM nporpeccmx).

PaccmorpeM JqioGpie [Ba IOCIEJOBATENLHEIX UIEHA JAHHOR
apH(pMETHYECKOH NPOTPECCHH, PAacToNOXKEHHHIX chHpaBa or M
(M0 AOKA3aHHOMY Bbile, TaKHe WieHH CymecTByor). Obosna-
YUM STH YJEHHL Yepes @, H ,4,; Ec’aH xora 66 ofHO uucio,
a, HIH G4, JEKHT HA KAKOM-THGO M3 OTPE3KOB CHCTEME,
TO HaM neuero Gonblue JoKasuiRath., [lycth, HampotHe, o6a
3TH YMCJA JIEKAT B IPOMEXKYTKAX MeK/Y OTPE3KaMH CHCTEMEL

Ha orpesxe [a,,; a,+,! pacnonoxens HeCKONbKO OTpE3KoB
CHCTEME M HECKOJIBKO TPOMEKYTKOB (MpHYEM NEPBHE K NO-
clefHull MPOMEXYTOK MOTYT Jexath Ha otpeske la,; a,.,]
HE NOJHOCTHIO, a wacTusho). OfosHauum o6IyI0 AJHHY BCeX
TAKMX OTPEIKOB uepes X, a OOMmYI0 AJHHY NPOMEXKYTKOB —-
gepes y. C ojiHOi CTOPOHBI, 110 ONPEJENIeRNo, NJHHA OTpe3Ka
l@y; @,+4] paBHa d, ciepoBatentho, x -+ y = d. Tak kak npu
aToM, oueBHgHO ¥ > 0, 10 x <C d. Ho Bezp x — uenoe uneno;
3HAYHT, ‘

x < (d). ()]
C npyro# croponul, B cuay Buifopa uucna M ofmas Ajamza
BCEX NPOMEXYTKOB, JEKAIMX crnpasa or M, Menbne 2:_‘_1 .
cTano GRITh,
1 ' :
y< ok 41 <<d>' (2)

CkaagpiBas HepasescTBa (1) u (2), monyuaem x + y < d.
[TonyuenHoe npoTHBOPERHE MOKAILIBALT, UTO YHCHE @, H G4y
He MOTYT OBHOBPEMEHHO JieXKaTh B NPOMEKYTKAX MOXKAY OTpes-
KaMH ' CHCTeMEL. :

Ocraetcs 3aMeTHTb, YTO B C/yyae NPOrpeccHH ¢ OTpHia-
TeJILHOH PasHOCTLIO ¢ MBIl TIOBTOPHJIH GBI BCE HAMIM paccyxie-
HHSA, HCHO/Jb3YSl NPH 3TOM CHCTEMY OTPE3KOB, JIEXKAallyio B OT-
pHuAaTeNLHON 4acTH GCH X. .

XIX.I.7.1. PaccmoTpuM cneppa cayualt, Korka TOYKH A,
B, C, D ofpa3yior BBINYRJL YeTHPEXYroJbHuK. CyMma ero
yIJIOB paBHA, K&K H3BecTHO, 360°. Eciu Obl Bee yriml YeTwpex-
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YrOJILHHEA GBI OCTPHIMH, TO HX éymma 6bli1a GHE, OUEBHIHO,
merbwe 360°. Cregoparensho, Halijiercd BepuiHHA, Yroa Npu
KOTOpOPI He ocTpulft (Tynol HaM npsmof); nycTh 5TOR Bepn-
HOH ABNAETCA, ANS ONPeLeEeHHOCTY, Touka A. B Takom ciyyae
TpeyroabEEK BAC ne ompoyro.nbnuﬁ

ITycre Tenepn Touxu A, B, C, D ue oGpasyior BLIYKJIOr0
ueTLipexyronbHuxa. B 'raxom c.nyqae OLHA M3 TOYEK, CYeBHIHO,
JIEKHT BHYTDH TPEYroJbHHKA, O6PA3OBAHHOIO TPEMH 0CTAlb-
BBHIMH ToukamH. Jlam onpejeneHHOCTH, nmycTh Touka D ne-
#HHT B TpeyroabHuke ABC. Cymma yraos ADB, BDC, CDA
pasda 360°. CneaoBatenpHo, XxoTs Obl OAMH U3 3THX VIVIOB
Zomxen Ouite He Meuniue 120°. Ho torga TPEYTOAbHHK, HMeIO-
mMH 3TOT yroJa, — T}’HOYI‘OJU:HHH

XiX.1.7.2. Tlyers @ — aBy3HauHoe uwucao u S{ag) — cymma
ero Hgp. Uneno 92, 1o yooBHIO, HMEET TY Ke CyMMY uudp,
YTO H YHC/IO @, T. & S(a) = S(9a). Ho, no npusnaky nenumocty
Ha 9, uucno S(9a) momxkHo AenmtheA Ha 9, Taxkum o6pasoM,
cymMMa uudp UHCAA a TAKKE NOHKHA AeNHTLeA Ha 9, a BMecTe
€ HEIO JIO/IKHO IeJHTHCA Ha 9 M camo uHeno a.

HTax, Bce HCKOMBIE HHCJA COAEDIKATCA CpelM uuces, Kpar-
HEIX LEBATH

18, 27, 36, 45, 54, 63, 72, 81, 90, 99.

Jlerxko Buaers, 4ro yucsa 27, 36; 54, 63, 72 u 81 ne yaonae-
TBOPAIOT YCJOBHIC 3a8Ja4H (3T0 MNpOBEpAETCA YMHOMEHHEM
cooTBeTcTBeHHO Ha 7, 8, 7, 3, 4, 9. '

Mu npencTaBateM YUTATEN0 BOIMMKHOCTD CAMOCTOSATENRHO
NPOBEPHTEL TPHTORHOCTL OCTaNbHHIX 4mcen: 18, 45, 90, -99.

XIX.L7.3. ITycTh uMcsio TOYEK CaMONEPECEYeHHs JoMa-
Holt paBHo m. llojcuHTaeM YHCJO € 3BeHbEB, Bo-mepBhix,
_ gepe3s KaXAYI TOYKY CIMONEPECEYeHHs NPOXOXHT POBHO ABa
3BEHA. B NPOTUBHOM C/y4ae KaXKJ0e H3 3BEHEEB, NPOXONALIHX
uepes 3Ty TOUKY, Mepecexkanocs Obt noManok Gosee, yeMm opHo-
KpaTtHo. Bo-BTOpHIX, HAa K@XJAOM 3BeHE JOMaHOH JEKAT POBHO
OZHA TOYKa camonepeceueHHs. CleZoBaTe/IbHO, UHCNO 3BEHLED
JOMaHOi PoOBHO BIRoe foablie YHCAA TOYEK CaMollepeceyeHHd
H TOTOMY OHO YeTHO.

X1X.1.7.4, Tlycrs Xxpobi = iﬁ COKpaTHMa Ha k. 210 3Ha-

gyt, wTo yucaa Sl 4+ 6 u 8£ + 7 genatca Ha & B TakoM
¢ny4yae M KX Pa3HOCTH

&+ 7)-(51 +6)=31+1
ata



y,ue'f Jenuthc Ha k. Mo ecar ungna 5/ +6 w 3! + | oba
eNATCA Ha k, TO JesiTcAd HA AH uucno 2/ + 5 = (5l -+ 6) —
= {31 4 1), Tlpoponkas 3TOT mpouecc, ME QGHAPYXKHM, 9TO
g4 & JOJDKHEL JEJINTLCH C/EAYIOLLMe YyHeaa:
. l—4 =34 1)— 2+ 5),
'+ 9=Q2{4+5)—({—4),
B=({4+9H—{—4.
5146
Htak, ecnn  gpobs HET cokparuma Ha &, 1o 13 goax-
HO flennthea Ha A Tak kak 13 — npocroe uncno, 10 £ MOMKeT
NPHHHMATL TOAbKO JABa 3nayeHus: 13 # L.
CregoBatesnsHo, Hawa fpoGb MomeT OWTh COKpaTHMa
TONbKO Ha 13,

Onyn W3 npuMepoB Takoll ApoOH NOJYYHM, NOJOHKHB
I'=4: npoﬁb%'% = g—gs camom jene coxpatuma Ha 13,

XiX.1.7.5. Ilycth Ha OKPYHHOCTH YiKE HMEeTCs cHeTeMma
TOYEK, YAOBMETBOPAWILLAR [OCTABJEHHOMY YCNOBHI, H OYCTh
A — mo6as Touka stoft cucreMel. [lo yenoemo, gaa touku A
cyulecTByeT Toyka B na paccrosnHH 1 u Toyka C Ha paccros-
HHH 2. Ecan 6u Toukn B u C OGuliH pacnodiodkeHs! N0 ORHY
CTOPOHY OT Touk#t A, To Touku A u C Obid 6ul yIAJEHH OT
B8 Ha paccrognue 1 (puc. 28, a), 4TO, 110 YCNOBHIO, HERO3IMOK-
HO. ITycTe Touka B pacnosnoxena cnpasa ot A, a Toaka C —
cieBa. Jna touxw C jgoyxHa HaliTeh Tenepn Touka D Ha
paccToAHHA 1, mpHueM 3Ta TOYKaZ JO/DKHA JI&KaTb CJEBa OT

Puc. 28 _
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L]
Ce npmnnom caryuae (cM. pHc. 28 6) Mul rMenH Ol nBe TORKH:
A u C, yranennne or D Ha patcrosizue 1). .

Touno rak XKe fo/mxRa HaHTHCh cnpapa or B Takas 'qua
E, uto ayra BE papsa 2. Mul noayenie xpe AYTH JAAHHW 3!
DA u AE (puc. 28, B). 3amerum, uto 1956 meawnrca Ha 3; no-
9TOMY, MNPOXOJ/KASA ONHCARHBLIA BHIUE MPOLECC NOCTPOERHA
HOBBIX TOYEK, M B KOHIE KOHIOB NOJYYHM pa3sCHEHHE OKPYK-
HOCTH Ha ayr¥ pauent 3. OweBdpipo, Takux Ayr Oyjer 652,
Touex, JeAAIIHX OKP VEKHOCTL HA TAKHE UaCTH, Toxe OyAeT 652.
Kpowme Toro, Ha Kamjof Ayre JEWHT elle 0 OfHOH TOUKe CH-
cremut. [locTpoenHan HaME CHCTEMAa CORep:RHT 2 - 652 = 1304
TOUKM, HPH STOM HEOOXONHMOCTH HAJMHUHS KaKROA TOYKH
6bi1a BRIBEACHA M3 CYWECTBOBAHHS BCEX NPEXHAYIHX. TakHM
05pa3scM, HauMeHbllee BOSMOXKHOE UHCIO TOUEK HAa OKPYKHO-
CTH, YAOBAETBOPSIONIEE NOCTABJSHHOMY YoloBHo, ecth 1304

XIX.L.8.1. OGosnauum cepeauny OTpeska DE uepes M.
Tlposegem npamyo AM H oTAOKEM Ha Heli oTpesok MP = AM.
Coeaunum Touky P ¢ touxamu D u E # paccMOTpHM YeThIpex-
yrompsuk ADPE- (puc. 29). B oToM ueTHpexyro/bHuKe
- BHAroHa’H, nepecexasnch, jeasTcs mnomnojiaM. CneaoBaTesbHo,
ADPE — napaaaenorpamm. Crano Owts, PE = AD. Ho
ne yeqaoemio AD = EC, TaK wto PE = EC, M TpeyroibRHK
PEC — pasnoGenpernnwii. ¥Yron mexay npamumve PE u EC
HE MeHseTcs, Tak Kax PE Bce Bpema oCTaeTcs NapannienbHod
npAMof AB B pasnoBeppennom Tpeyronpuuke PEC HMeeM:

L ECP = (180° —_ z_’PEC) Tak uro yron ECP TaKKe

ocTaeres HEHSMEHHHM
OTcm,ua CIEAYET, YTO BCe TOYKH P Jexar Ha mpsMoi,

Puc. 29,
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XOAsuLed . gepes 'rom{y C 1o/l HEKOTOPHM BHOJHE - onpege-
FeHHBEIM yraom X ctopoue BC.

> CoegunuM Touky A ¢ moGoit Toukofi P’ s1oit npamoii i pac-
emoTpEM cepenwny M’ orpeaka AP’ (cm. - pre. 30). Acho,
.4TO BCE TAKHE TOYKH M’ AexaT Ha cpejueli JHHHH TPeyrob-
inuKa APC unx Ha ee nponomeﬂnu. ‘C Hpyroii’ CTOpORSI,
‘70 moboft Touke M” 3T0fi cpenHefl NHHAH MOXKHO MOCTPOHTH
.To4Kky P” na npamofi PC u no Helt — touku D" u E”,

TaxkuM 0O6pa3oM, HCKOMBIM MHOYKECTBOM fIBJIFIETCH IIpaAMas,
npoxoAsias uepes cepeiuny Y cropons AC napannensuo
npsamoii PC.

YKaxeM crocol NOCTPOSHHS 3TOR MPAMOf, HE HCIOAL3YIO-
ue# BenomoratencHod npamok PC. OfHY TOUKY ME! YiKe No-
cTpousid, npuHsaB AD = CE = (0 — 3T0 cepeuna Y cTopoHu
AC. Hdpyryio TOUKY NOJAYYHM, OTJIOKHB MEHBLUIYIO H3 CTOpOH
AB u BC ua Gonpmeli (wa puc. 30: AB wMenbie BC u
CB’' = AB) u B3qaB cepeguny X oTpeska BB’

3ameTHM, €ume, uTo B C 5 npsMas XY [ONyUHTCH JAMUIL
B CJydae, KOTJa OTPE3KH PaspelleHo oTKAaAsBaTh HAa NPOAOJ-
JKEHHAX CTOPOH 33 TOUKY B H Ha HX npOROJMEHHAX 32 TOUKH
A u C. B npOTHBHOM C/Ty4ae HCKOMBIM MHOXKECTBOM SBJsETCH
JHmb oTpesok XY.

. XIX.1.8.2, Ilycte maHHOE YHCIO PaBHO @, OKPYIVIEHHOE
paBHO g, H @ — @y = a. OyeBHAHO, g, < @, TAK 4TC & > 0.
C apyrol cTOpOHHL, NO onpejeleHHI0 okpyraesud, a < 0,01

1) Ecnr a < 0,01, umeem q, =0, H, SHAYHT, 5"—= ,

2) Ecom a > 0,01, TO Mbl TIPEACTABUM qac.no——s Bn,ue
.E.'l &—a a

- =1,

o 2 }

TMpr srom a,> 0,01 B, kak yxasuBajioce, a <C 0,01
CnegoBateqbHo, a < @, Ilpubasiss K ofesM 4YacTaM 3TOro
Hepaneﬂc'rna qHCO - a, no.nquM 2a < ay,4-a=ga, OTKyAa

- <3 2 . C . Zpyroit CTOPOHBY, - > 0, TaKk uyt0 0<-%<-é~.
C.negoaa'renbno, . o7
a
T <I-7<L

TloKaeM, 4TO BEJMYHHA —- MOKET NPHHUMATH MOGHE 3Ha-
YeHHS {3 ynosnersopmomue HepaBeHCTBy

<B<L &
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B camom pene, nosoxum a,= 0,01 B paccMorTpEM ypasre-
HHe ’ '

14
00T Fa T g _
3To ypaBHeHHE — repBOH CTENneHH OTHOCHTENBLHO o, H,
OuUEBMIHO, NMPH Jo6oM f == 1 OHO HMeeT pewenne:

a=0,01

8
T—p"

3amersm, uto npu 0 << B<C -;— MH BMeeM

H NOTOMY
0<a<0,01.

a,
CrneJJoBATEIbHO,  BEJHUHHA —a"— = ] - -%- MOMeT [pHHH-
MaTh JIOOLIe 3HAUCHHS, YAOBJNCTROPSAOUINEG HEPABSHCTBY

i a
7 <5 <l
a Ttaxxke sHauenwe 0.

Ecian Teneps CHOBa — B COOTBETCTBHH C YCJNOBHEM — OKPYT-
a
JHTH YHCAA — -, TO, O4EBHRHO, MPH STOM MOFYT NONYaTbCH

) a,
NHMG CAELYIOUIHE 3HAUCHHSA -ai:

0; 0,50; 0,51; 0,52; ...; 0,98; 0,99; 1,00,

MpHYEM KakJ0e M3 STHX SHAYEHHA, MO ZOKA3aHHOMY, MOMHO
ACJYYHTE TPH RaAZJIENKAILEM Bmﬁope YHCA 4.
!
XIX.1.84. To, utd gpodn alid
yaer, yTo yucaa &l + b u of - d genntes wa k, T. €

af L b= Fkn,
ol +d = km.

YMHOXKAaA NepBOe paBeHCTBO KA €, 4 BTOPOE — HA 2 W BHl-
YHTAA HOYACHHO TIOJYUYCHHHE pABEHCTRA, NOJYUHM

ad — be = k(am —cn).
310 # o3nauaer, uto ad — bc jenuTcs Ha B,

coKpaTHMa Ha £, OzHa-
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XIX.1.8.5. Ilycrs .a OGoapwie BCEX UHCER, CTOAWMX Ba
- BHPE3ARHOM M3 TallHup KycKe, H NYCTh, BOOPEKH YTBEpKAe-
'AHK 3aJa9H, OHO CTOHT He ¢ Kpas. OTo 03Ha¥aer; 4To YHCNO ¢
'BMeeT deTHipex ¢cocenei»: b, ¢, d, e, TaKie NPHHAANEKAMHX
_raGanue. Tak xak no ycnosuo a> b, a>c¢, a>d, a>e, 0

Z bycddte
4

a>

-
‘yTO TIPOTHBOPEUHT YCAOBHAM 33aadH.

" XIX.IL8.1. I'lpy pacnpegmesenuH rpysa no MaulHHaMm Mo-
CTYNHM clieayiolnM ob6pasoM: GYAeM TPY3HTb AIMHKH HA Tep-
BYIO MAlLHHY, He BLIGHpAas, MOKAa HX BeC HE TMPEeBHI CHUT
1,5 m. Tlocnepuuit AINMK CHEMEM H MOJGKHM PALOM C MAILIHHOM.
Tlocne atoro OyAeM FPYy3HTh ALMKHE HA BTOPYI0 MALIMHY,
noToM — HAa TpeTblo, M TaK JO Tex Hop, noxa He GyAyT 3a-
rpyxeHul 8 MammH. [Ipx 5ToM Bec SIIMKOB, JIEKAIHX H a
MaWHHAX H PAAOM C HHMHE Oyler GoJablue, yem
1,0 m-8 = 12 Toun, OcraBuiHeci HA CKJA3Je SIIHKH BECAT
menblue, yem 1,5 m (Tak xak obmuii Bec rpysa 13,5 m), u ux
CMOIKET YBE3TH ZeBSIfas MAILHHA.

B Hawrem pacnopsiesrH ocTajoch ele fBe MAaurHHe!, KO-
TOPHIE LOIKHEl YBe3TH 8 AMUKOB (paHee CHATHIX H J€KADUX
pazom). Ho mo6bix 4 smuka BecaT He Gosee, yem

350 - 4 = 1400 xe,

TaK 4TO [Be MAIUMHE MOTYT YEE3TH OCTABUIHECH 8 AIHKOB.
XEX.IL.8.2. [Tycts B CcTpOKe ¢ HOMEpOM kK cyMma d4HCed
paBHa S 3> 518. M3 ycnoBHa cBMMeTpHH TaGMHIbI HCHO, YTO
TOYHO Takas e cyMma GyJeT y 4HCen CTPOKH C HOMEpoM
8 — %&£+ 14uycron6uos ¢ HoMepame £ u 8 — &+ 1.
CyMMa BCeX uHces, CTOALIMX B 3THX CTOAGLAX H CTPOKax,
JIEMKO BBIUHCAAETCHA: ACHO, 4dTO [JA €€ BbhIYHC/EHHSA HY}KHO
H3 uncaa 4S5 BHUECTL CyMMY UHCE, CTOAIIMX B YeTHpex KJeT-
Kax nepeceyeHHs B3ATHX CTPOK CO B3ATHIMH cToa0mamp (KGO
3TH YMCJA YYTEHBl ABAXIBL B uucse 4S).
Ho cymma nocnegpux dertsipex ymcen HE Goablue CYMMBI
B C € X YHCeNd, CTOSINHX Ha nuarosanax, T. e, He Goasue 112.
HMrak, cyMma 4ncen B JBYX CTPOKax M JABYyX ctonbuax
Tabiuipl He Medsine, geM 4S5 — 112, T.e. He MeHbine, ueM

4.518 — 112 = 1960,

B TO BPEMH KaK ofilias cyMMa CTOALMX B TaGaKlie ywce/l paBHa,
no ycioBuio, 1956.

*
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~ Ilonyuennoe nNpOTHBOpEUHE H JOKA3ILIBAET YTBEPHKJEHHe

344K, :
. XIX.1.8.3. ITycte M u N — e ¢uECcHpOBaHHHIE TOYKH
‘H P — npoexnus ToukH M Ha HeKOTOPYIO TNpsMYIO, TPOXO-
. pamyio uepea N. Tax xak ZMPN = 90°, 10, ouesHgHo,
Touka P JEeKHT Ha OKPYKHOCTH, NOCTPOEHHOH HA OTpE3Ke
MN, xaxk Ha gmamertpe. .

IMpymennM a10 paccyijenue K xoHuam A A B pasmoro

~ otpeska H Touke 0. Myl monyuuM ase oxpymHocTH O H O,,

nmocTpoeHHble Ha orpeskax AQ m BO, kKak Ha AuaMerpax, H
nepecexawiuuecs B rouxkax O n R. Ilpu sroMm Touka R mexut
Ha npamoi AB, Tak Kak ZARO = ZBRO = 90° (yram,
ONMHpAIONHEeC Ha JHAMETPHI). :

[Tyere Teneps K — moGast Touka oTpesxa AB. [lpoekuus
TOUKH K oOnuchiBaer okpyxzocTs Oj, mpoxogsamyio depes O.
Tax kak AB 1 OR, To npoekuueit Touku K Ha npsamyio OR
sipagerca Touka R. Taxum ofpasom, paceMaTpHBaeMas OKpyK-

S HOCTB TIPOXOZHT H Uepe3 TogKy R.

ITa OKPYKHOCTb HH B KAKHX ApY-
THX TOMK2X He nepecekaeT OK-
pyxHocteit O, 1 O, (B NPOTHRHOM

. GIyyae JBe pAasJHUHLE OKpPYX-
HOCTH HMenH Om TpH - ofmime
ToukH). M3 crasanHoOro chenyer,
410 OKpY:KHOCTh O, LEIHKOM he-
KHMT BHYTPH (PHTYPH, COCTOSIIEH
H3 JBYX «IyHOueK», 06pa3oBaH-
HEIX OKpYxHocTAMH O, 1 0, (cMm.
puc. 31, a). D1 «IyHOYKH» €O-
CTOAT H3 TOYEK, KOTOPHE JEKaT
BHYTPH OHHOH H3 OKpYKHOCTEH
0,, 0,, HO BHe Apyrofi. Takum
00pasoM, HCKOMOE MHOMKECTBO Ife-
JIHKOM IpHHAIJIERHT 5TOH QHrype.

-~ Tlokaxem ofparnoe: BCfKas
A (5) Touka L UTrypH, COCTOALUEH H3
: OBYX «ayHouek», 0O6pa3sGBaHRLX
oxkpyxkuoctamu O, u O, npusaz.
"JIEKHT PAcCMaTPUBAEMOMY MHO-
xkeerey. [Haa sroro. mposegeM
npaMyio OL (cM. puc. 31, 6) u oGo3mayum wuwepes X u Y
TOYKH €¢ mnepeceyenuss ¢ oKpyxHocTamu O, n O, coorper-
crsedno. Tak kak LAX0 = 9° u £BYO =00°, 10 nep-
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SUKYAAp k npamod OL B Touxe L napansenen mpsmeiM
R X M BY ¥ JIeXHT MEXAY HHMH, 8 MOITOMY NepecexkaeT orpe-
% AB B Hekotopoll Touke Z. 3HaguT, Touka I sBanercs
poexuuedl Toukn Z otpeska AB Ha mpamywo OL a, cremosa-
L TC/IbHO, TIPHHAJNEXHT PACCMATPHBAEMOMY MHOMCCTRY
Mzl nokasand, 9To HCKOMOE MHOKECTBO NpPeICTaBageT coboil
" ONHCAHHYI0 Buitle (PUTYPY, COCTOSIHIYIO H3 JBYX «IYHOUEK»
(prc. 31, a). :

XIX.H.8.5. IlycTb, Bonmpeky yTRepKIEHHIO 3ajauH, obuas

9aCTh JIOOHIX JBYX NpAMOYroAbHMKOB MeHbiue —- [lepeny-

MepyeM JaHHbie 9 npsaMOYTOMLEHKOB B JOGOM NOPSAKE U BHL-
SCHHM, Kakyl IJOHlaAb OHH MOTYT 3anuMaTe. Bropok npa-
MOYTOJIbHHK MOXKET TepecekaThCs MEPBBIM MO MJIOMANA, MEeHb

1 o
med, 4eM —5-; CJIElOBATEbHO, BTOPOM NPAMOYTOJbHUK A00as-

JsieT K ILTOINAAH MepBoro GOJBbIIE, GeM —8-, T. e. ofmas mio-

Mafb, 3AaHUMaeMasl STHMH JBYMH NPAMOYrOAbHHKAMH, GOJbILE,
8

qeM I+ —g—'o

Tperuil npAMOYroJbHHK MOIKET [epecekarscs Kak ¢ mep-
BEIM, TAK H €O BTOPHM LPAMOYTOAHHKOM, HO C KamXJbiM H3

HHX 0O TMJCIAAH, MeHbIe 5> T € € NePBEM B CO BTOPBIM

2
BMECTE MO MJOMAJH, MEHbINeH, yeM <5

CrefoBaTe/ibHO, TPETHA NPAMOYTOJBHHK JoGABASET K nep-
7 .
BLIM JBYM TIPSMOYTOJbHHKAM IJIOMAAL, COJBIYIO —-, T. €

oflnas Wiollafb, 3aHHMaeMasi NEPBHIMH TpeMsl NpSMOYTOJb-
BHKAMH, OGoJblue, yeMm

8 17

I+t +3
Mpoxomkas 3TH pacCy:KJAEHHA, NOAYYHM, Yro 006masn
MNOIEAb, 3aHHMAeMasd BCEMH HEBSTLIO INpPSIMOYIOJbHHKAMH,
Gonpile, u&M _ ' '
8 7 }
| I+ g +g+.tg
Mexny tem, 3Ta cymMmma pasHa 5. .
Cneposatennio, ofas NJOMAAL JAHHMX NPAMOYTOJABHH-
KOB Oonbme 5, .3-370 BPOTHBOPEYAT TOMY, YTO BCE OHH pasMe-

mens Ha NACMAAH, paBHO# b .

Il 3ak. 387 . . 321



. XI1X.11.9.2. Tnocxocram, napaiienbHLMR FpaHsaM KyGa,
paso6eeM ero Ha KyGHKH ¢ peGpom 1. Taknx KyGukos Oyzer,
oyeBHgHo, 132 = 2197. &

Ecau Gm Temeps BHYT P H KaXKAOTO KyGHKa Hauuiack
6u Touka (M3 uHC/I2 BHIOPAHHBEIX), TO MHE HMejn Gbl He MeHee
2197 pasnHuHRIX TOMEK, BoNpexkd YcnoBHi0. ChefoBaTelbHO,
HallieTest KYOHK, BHYTPH KOTOPOTO He JIEKHT HH OfHofi BEIGpan-
HOH TOYKH. -

3ameuanue. Ecaq 60 Mul norpeGopand, yrobhii ToueR He Obo
He TOJBKO BHYTPH, HO M HA TpasHue KyGHKa, TO HIIOKEHHOS peHleHHg

66110 OBl HEIPHTOAHO, TAK KAK OJHA TOUKA MOr/a On «obCayiKHTE» Cpasy
8 ky6uxos.

XX.1.7.2. [Tonoskum x = (0; Torma MHorousien ax3 -+
+ bx? + cx -+ d npunHMaer sHaueHHe d, ¥ MNOTOMY, N0 YyCJIO-
BHIO, d JOMKHO AeaThed Ha 5, T. e, d = 5d,. [lojoxkus x = |
H X = —1, NOAyYyuM COOTHOLICHHSI:

a+b-+c+5d, =5m,
—a+b—c+ 5d, = bn.

CHOXKHB HANMHCAHHBIE DABEeHCTBA, MH YBHIHM, uTO 25 fe-
JadTCA Ha 5, 3HauHuT, b geaurcs Ha 5 W, CJeNOBaTeNBHO, & ¢
Jeautess Ha b. Ilonowum Tenepp x = 2. Muorounen ax® 4
-+ bx% + ¢x + d npumer snavenue 8z + 46 + 2¢ -+ d = bp.
YuurtnBas pasencrBa d = 5d;, b = 5b, H coBepiHB popManL-
HBIE npeoOpasoBaHHSA, MOJYTaeM:

8a4+26=3a—3c+5(@+c)=5(p—d,—4b).
O1cIona #CHO, 9T0 @ — ¢ JeNUTeS Ba 5
a—¢ = DR.
[IppruMaa Bo BHMMAaHMe JOKA3aHHOE paHee PABEHCTRO
a 4 ¢ = bl, nMeem:
20=5(k+1), 2e=5(1—Fk).

TlockoneKy uncsa 2 # 5 B3auMHO npoCTH, KO3(hHIHEHTE
aHu ¢ obsa3annl jeanteca RHa O. Mrak, Bce kosdpHUMEHTH!
MHOTOUJIeHA Jensres Ha b.

XX.1.7.4. OGospaumM cyMMy 4UHCes, CTO4IHX B KA-il
cTpoke uepes S,, cymmy uucen I-ro croabua — uepes S,
a4 CyMMy BceX 4Hces, CTOAUHX B TaGaHue — yepes I,

Ilycte Tabanua umeer m cTpoK u 2 cToabuoe. Toraa, oue-
BHJHO,

S+ Sst et Sy =S+ S8 b S =1,
22
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Ei’ O6o3naunm 'mc.no, cTosmee Ha nepecedernn -ro c'ro.ndua
: 1 k-fi CTPOKH "epes ai.

-/ Tlo onpefieniennio uncaa S, BMeeM:

oG+ i+ ... +di=S5,
Kpome Toro, me ycnaoBWio safaqu,

_ =S8, - S.
Crano 6uth, fis moboro £ =1, 2, 3, ..., M Mb HMeeM:
S;=ai+ai+ ... + =85S, + 88, + .. +
, + 87§, = §, - L.
H NOTOMY
=848+ ..+8,=8L+8L4..+5,E=
. =TS + 8+ ... +8,) =12z

H3 cootromennss X2 = & poaydaem: Ju6o L = 0, jnbo
L = 1. Oznako paBeHCTEO I = ( HEBO3MOXHO, TaK Kak
TAGMHANA 3AM0JHEHA TIONOKHTENLHEIMA uHcaamMu. ClefoBaTens-
o, £ = 1, ure ¥ TpeGoBanoChL J0KA3aTh.

XX.1.9.2. Ifyers [x] = x — y; no onpeiesennio uucaa
[x} umeem:

. gy <l
Hame ypapneHue sanpurercs teneph TaK:
B—x4-y=3.

[IpEHEMast BO BHMMAHHEe wepapeHcTBo 0 < y < 1, momyunm:

2L —x <3,
HJH
' 2Zx(xt— I <
Ilycts x>2 B srom caygae x(x2—1)> 2.3=6, u,
3HAYHT, NpH X > 2 HepaBeHcrBe X (x* — 1) < 3 He BHIOJ-
HSETCSL,

IMycts Tenmeps x < —1. Torma x* — 1> 0 u npousse-
Zenne x (x* — 1) oTpHEATENBHO, YTO NPOTHBOPCUHT YCJOBHIO
x (x? — 1) > 2. Ocraerca McCaAeIoBaTh oTpesku: or —1 no 0,
mD,zxoiHO'rlno2

I. Iyets —1 K x <C 0; B sTOM CAyyae [x] == —1, n ypas-
HEBMe HpPHBEMaeT BHA: x°-- 1 = 3, oTKyZa X = 1/ 2. Ho
5TO 3HAYEHHE X BOBCE HE JIEXKHT Ha oTpeske of —1 100, T. . Ha
STOM OTpE3KE HeT PelIeHUH PacCMATPHBAEMOTO YpaBHEHHS.
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2. Tyets 0 < £ << 1; B 9T0M cn_yqée [x] = 0 u ypaenexne
EMeeT BHL: x% = 3, oTkyna x = 3. Ho sto uncno Sonbwe 1,
TaK 4YTCO HA oTpeske.or O 7o | peulennit Takike Her.

3. Hakoneu, npu 1 < x << 2 Ml umeem [x] = 1, v nony-

uaiomeeca ypasHeHHe x3 — ] = 3 HMeer pemeHHe x = ¥ 4,
KOTOpOe AefiCTBUTE/ILHO YAOBICTRODSET HepasereTBaM | < x <2,

Taxum ofpasoM, x = / § — eHHCTBEHHOE pellleHHe AaH-
HOTO' YpaBHEHHs.

XX.1.9.5. BriGepem moGofi orpesok AB somanofi; nyCTb
€ro JauHa pasHa a. PaccMoTpuM Touky M, pessmyio momosam
JUIHHY BCed ocTaBmelica JsoMmaHoli. EciH 3Ta TouKka fBaseTcs
BEPLIHHOH JoMaHOH, To, pacnpsMeB Jomagele AM u BM,
MBl TTOJYYHM Tpedyenqu TPeYroJbHHK (paBHOGEIPEHHHE B
DaHHOM CJy4ae).

Tlycrs Teneps M He sapnsiercs Bepmnﬂon nomauofl, a npu-
HAANEeXHT KakoMy-To ee 3seny CD pnuHH b (pHC. 32) IMyers
AjHEH JomadeX AC u BD pas-
HEl ‘COOTBETCTBEHHO X H y. Ecau
H3 OTPe3KOB @, X + b, iy HAH M3
v OTpE3KOB a, ¥ + b, x MOXHO
‘COCTABHTD TPEYroAbHEK, T0 32-
Jaua peliesa.

IMpeanonoXuM, YTO HEBOIMOK-

e b M "

u
HO COCTABMTL TPEYTOJNLHUK M3

4 a B OTPE3KOB &, X + b, y H HEBO3MOK-
Pre. 32, HO COCTABHTb TPEYTOJILHHK H3 OT-

peskoe @, y -I- b, x. Hanomamum,

4TO HEBOIMOMKHOCTH HOCTPOEHHA TPEYrONLHHKOB H3 Tpex
OTPe3KOB 03HAyaeT, UYTO OJHH H3 HHX HE MeHblle CYMMEI

IBYX APYTHX. _
[Tockonsky x -+ y -+ &> a (noManas Bceria JJHHHee
oTpeska) M X -+ & > y, y + b > x ( B cuny sriopa Touky M),
TO HEBOIMOMKHOCTb TOCTPOREHSA ’rpeyronbﬂnxoa H3 YKAa3aHHHX

OTPE3KOB NPHBOLAT K HEPABCHCTBAM:

x+b>a+y’ y'l"b a- x,
CJIOKHB KOTOPLIE, MAl [OMYYTHM:
2>2a T.e b>

BrifepeM Tenepb B MpeInIyIUX PACCYXKACHNHAX B KaUecTRe
otpeska AB Han6oabWHH H3 BCeX OTPE3KOB JIOMaHOH.
Hepapenctso b > a Tenepb HEBO3MOXHO, SHauuT, b = ¢
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% HepaBeHctRa x + b > a+y, y+ b>a-+x npunn-
‘MaroT BULI X > J, Y > X, OTKyJa x = y.
"~ B cuay ycnoBua 2 > 4 Ha oidHoli H3 JOMaHBIX X HJH Y
_HMeeTCs BepUiMHa JOMaHof (MYCTh Aas OrnpefeneHHOCTH, OHA
MMEETCS Ha JIOMAHOHR X), KOTOpas pasbHBaeT STy JOMAHYIO
HA JBe yacTH: x = u + v (puc. 32). -
Toxaxem, 9T0 H3 OTPE3KOB a -+ u, b + v, y Mox#o NO-
CTPOMTb TpPEyronbHHK. Ham HYXKHO NPOBepHTH BLINOJHEHHE
TpeX HepaBeHCTB. ~

at+ut+y>b+v, atutbtov>y brot+y>adu.
- JloKa3aTenhCTBO 3THX HEDABEHCTB HE COCTABJACT HHKAKOro
TPYAA, €CJH yYecTb, YT0 @ = b H Yy =X = 4 + V.
atu+y=btut+x=0tututov>b+tuv,
a-bu-btv=atbfx=a+b4y>uy,
bt+v+y=a+vd+y=atvtutv>>atu
XX.1.10.1. 3ametim npexze Bcero, yro 323 = 17 . 19.
[Mycrs n uweto, 1. e n = 2k Pasaocts 20% — 37 neamrea
Ha 20 — 3, 7. e. na 17. IlokaxeM; uto pasHocTs 16 — 1
TaKxKe jgeqantcd Ha 17. JelicTBATENLHO, YUCAO
167 —1 = 16% —1 == 256% — 1
ILeJNHTCA Ha .
256 — 1 = 255 = 17 - 15.
Yueao 20 — 1 gemwrca wa 20 — 1 = 19, IToxaxen,
4T0 M pa3HocTe 167 — 37 genmtes Ha 19. Mol umeem:
16" — 37 = 16 — 32 = 256% — 9%,
a 9T0 YMCJO JEMUTCS Ha
. "256—9 =247 = 19 - 13.

Htag, npu vernoM n cymma 207 + 167 — 37 — 1 geqntcs
#a 17 n na 19, a caefoBaTesbHO, M Ha MX NPOHU3BEJEHHE (TaK
KaK 3TO YUCJI2 B3AHMHC HPOCTHE).

Tlycrb Tenepn n HeyeTHo, T. e n =2k +- 1. Uncno 20" —
-— 37 ne-npexHemy Zeyurtca Ha 20 — 3 = 17, [anee, Mu
HMEEM:

167 — 1 = 16241 — 1 = 168+ —16 + 15 = 16(16%—1)-15.

Uncno 16%% — |, kak noxkasano Bume, geanres Ha 17,
Torga kak 15 Ha 17 ue genwrca. Ho ecan u3 Asyx gSuceN OLHO
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JEeNHTCA HA @, a JpYroe He JeMHTCH, TO HX CyMMa He JZeqaHTCH
Ha a. Otciona caeayer, yro yucao 162¢+1 — | ne penurcs Ha
17, a 3paunt, ue geanten na 17 u cymma 200 4- 167 — 3¢ — |
npr ReyetHoM n = 2k + 1. Ho Torza sta cyMma He Jejautcs
u na 323. :

Hraxk, uucao 207 -+ 167 —3# — | pequtcs ga 323 npH mJo-
Gom yeTHOM n > O B He JenuTcA Ha 323 HM 1pH KaKoM HeuerT-
HOM 7.

. XX.L7.1. Tlpexjie Becerc 3aMeTHM, 49T0 HCKOMCE MHO-
JKECTBO, OQUYEBHAHO, CHEMMETPHUHO OTHOCHTENRHO npaMumx 04
H OB; nosroMy Mul OyJeM paccMaTpHBaTbh JIHIIb TOUKH YIia
AOB. :

IMyeth Toukn A # B ynaneust ot O na paccrosiane /. Ove-
BHAHO, YTO BCSL AVFA OKPYMKHOCTH pajHyca ! ¢ nentpom B O,
3aK/IIOYEHHAs MeXAy cTopoHaMH yraa AOB, NpUHaJJIEKHT
'HCKOMOMY MHOXKECTBY («JIOMAHHIMH» B 3TOM C/Iyude SBJISIOTCA
paARycH, NpPOBEIEHHHE B COOTBETCTBYIOLLYIO TOYKY).

flcHo TakKe, 4To Jo6ad TOYKa, JeXKamas BHe 5T0f OKpyx-
HOCTH, HAM Be NMOKXOJUT, TAK KAK DACCTOSHHE A0 HEe OT TOU-
ki O 6onsie [,

[Mycte Temepr M — Touka, nexamas BHYTPH Kpyra H
NPHHAVIEKANIAA HCKOMOMY MHOXKECTBY, B myeTh OA, A,...A,M
— JOMaHasg JJHHBL !, YAOBJETBOPAIOIAS TOCTaBIEHHOMY
ycaopno. $IcHO, 4YTO 3Ta JIOMaHas WOEJHKOM JEXAT BHYTPH
npsMoyrosiviaka OPMQ, roe P U Q — NMpOEKHMH TOYKH
M ua mpample O4 n OB (cMm. puc. 33, a). B camom pene,
BHIAIS 32 mpefesbl 5TOrO0 NPAMOYFOJIBHHKA, JOMaHad JOMKHA
GyJleT CHOBA BeDHYTHECA B Hero (XoTd Oul B Touke M) W npu
3TOM HEMHHYEeMo fepeceyeT BTOPOH pas ero CTOpPOHY.

To e paccykiedHe NpANEAHMO K HENOJHOH JOMaHOH
AApyy.-.AM, u notomy komen A, moboro asena AA,;,
JioMaHoll pacnosioeH Bbille H NpaBee, UeM €ro Hayasao (puc.
33, 6). Unaue rosops, Touku B,, B,, ..., B, dasimiowmuecs
npoexuMamu Touek A,, A,, ..., A, #a cropony OP. npaMoyroab-
raka OPMQ, pacnoaokeHn Ha otpeske OP cHH3Y BRepX
B yxasanHoM nopsaxe: B, B,, ... B,. TouHo Tak xe, TOUKA
Gy, Gy, ..., C,, ApnMmOLIEECH NPOCKUHAMH Touek A,,4,, ..., 4,
Ha cropony 0Q, anyr chepa nanpaso. Tak Kak Kamuasa Cro-
poHa TPeyroJbHHKA MEHBUIC CYMMbl ABYX JApYTHX, TO MH
aMeeM (cM. puc. 33 a): ’

0A, < OB, + 0C,, AAy< BBy+ C,Cy, Aydy< BsBs-+
+ CCy v , AM < BP+C,Q°
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ﬁii(‘;.r:e:};;oBﬁ're.rx1~,Hc: -

. OA, + A4, + +AM<(OB +BB,+ .+ 8.+
Tax Kax JJHHA Jsomanoﬁ OA A, e A M pasna !, To nocnes-
gee HEPABEHCTBO MOXKEO IepeidHcarh B Buie { < OP 4 0Q
i ! < OP + PM.

Puc. 33

Hrak, ecnu Togka M npHHAAJNCKAT HCKOMOMY MHOMECTBY,
10 OP - PM > I. M3 3Toro nerko 3akJiouuTh, YTO HH OJHA

TOUKA, JEXKalas BHYTPH TpeyroipHuka OAB uan HA oTpesKe
AB, sromy MHOXKECTBY HE UpPHHAIMEHHT.

JeficteurensHo (cM. puc. 33, B),

OP 4 PM < OP 4 PM’ = OP 4 PA =1
(£ PAM' = £ AM'P = 45°).
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Takum oGpasom, BuyTpH yria AOB ncKOMOMY MHOXECTBY
MOrYT NPHHAJ/IEXKATb JHIUb TOYKH, Ji€xanlne BHYTDH CerMes-
Ta, OTCeyeHHoro xopno# AB, unnm Ha ayre AB storo cer-
MeHTa, ‘

M moGoft Touku M, u3 sTOrTO CcermeHTa TpeGyeMyO Jo-
MaHyly JIETKO NOCTPOHTb: HMEHHO nycTk (cM. pHe. 33, B)
TOuKa X — TOuKa nepecedenus OKpyxHocTefl pagnyca M, Q,
c nentpoM M, u paauyca OR ¢ nenrpom O (OKpYXHOCTH mepe-
CeKyTcsl, TAK Kak HHaye paccTosiHHe OM, Gbiio 6bi Gosibiue ).
flcuo, 4ro nomanas OXM, — ucKoMaf, Tak Kak

OX + XM, = OR + M,Q, = OR + RM’ =1,

OxongartespHelll BHJ, MHOXeCTBAa NOKasad. Ha pac. 33, L.

XX.I1.7.3. Ofoznayum Jpe JaHHLE CTOPOHH TPEYTOJb-
HHKA uepes a H b. Ilycrs, fua onpeneneHHocTd, @ > b, flcuo,
YTO ecaH TOUKE A B C HenopBUMKHEI, TO NPH H3MEREHUW CTO-

POHEI ¢ BepmmHA B oni-
CHIBAET OKPYMXKHOCTL pa-
. AHyCa a ¢ LUeHTPOM B TOU-
ke C. Ilonateo, uTo MM
MOJKEM OrpaHHYHTLCA pac-
CMOTpEHHEM TOJIBKO
BEPXHEH IOJMYIJIOCKOCTH.
HspectHo, uwt0 M3
ABYX TPEYLOMbHUKOB €
JABYMSI  COQTBETCTBEHHO
DABHBEIMM CTOpOHAMM
TPeTksl CTOPOHA GOJIbILe
y TOTO TPEYroJbHHKA, ¥
KoToporo GoJbllle NOPOTHBOJIGKAUIMA 3TOH CTOpPOHE YroJd, H
obpatHo. OTCIofa CASAYeT, YTO OPH YBedHUEHHM CTOPOHE
¢ yron C Takxe ypequyuBaercd. TAKWM o6pa3oM, YBeJH-
YeHHe CTOPOHE CBA3AHO ¢ ABHXEHHEM TOUKH B mo oKpyxHO-
CTH MPOTHB uacoBoit cTpeaku (cM. puc. 34). Ilpu stoM, ove-
BHAIHO, yroa A ymenbllaeTc. ,

lNockonuky B TpeyrodbHHKE NPOTHB GOJbIIEH CTOPOHB
JexHT OoAplnHil yrod, a, mo yCI0BHIO, @ » b, To HanGods-
LWHM YIJIOM BCErfa fBafdercA ojuH u3 yryos: A wm C,

B cnyuae, korna a = ¢, yrim A u C npHHHMAIOT paBHHE
suawenus A, n C,. Ecan a > ¢, 70 HanGoabmuM yrioM fe-
Jasercs yroi A H, Kak Owjo nokasaro, 4 > A,. Ecan xke
a < ¢, T0 HaHGOABMM YrJAOM CTaHOBHTCA yroa C, npHueM
C>C, .
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. CrenoparerbHo, uauGonbumil yron TpeyroJesHHKA npH-
HHMAaeT HAHMEHLIIEe 3JHAYCHHE MNPH YCNOBHH a = C.

XX.11.7.5. [lycte § = psy + Gpya + oo + Gpeq — CyMMa
HEKOTOPHIX BOCBMM HAVIIAX NOAPSL WIEHOB MOCHENOBATE k-
HocTH.  OueBHIHO, S > Gyy; + Op15 = dpsy {TaK XaK ace

"YNeHH  OCHAEIOBATENLHOCTH  HOJORUTEILHL),
C apyro#t cTopoltl, .
Qpt10 = Qgpto + Tpag = Aptg + Opps F Oy =
= Gptg + Gyt Qpiy T Bptg = oo = Bpyg + Qg +one
oo e+ Qppo + Ay '
4T0, KA HETPYIHO 3aMeTHTh, Goabite S,

Takum o6pasoM, cyMMa S 3aKJIOYEHA MEXKIY ABYMS noche-
JOBATENLHBLIME WIEHAMH (49 H @441 M, 3HAUHT, HE MOKET GHITh
paBHA HHKAKOMY WIEHY HOC/eJ0BaTe/ibHOCTH.

XX.11.8.4. 3aMeTuM cHauaja, YTo BCe TPH HEH3BECTHRIX
Xy, Xs Xy MOTYT 00pamarsca B HYJAb JHINb OJHOBPEMEHHO.
B camoMm gese, ecau BanpuMep, x, == 0, To (¥3 nepeoro ypas-
HeAus) x, = 0 u (M3 BTOpOro ypasHeHHA) x, = 0.

I'ch'rb” TENepb XXX, %= 0. TlepenuuieM AaHHYIO CHCTEMY
ypaBHeHHH B BHIE: '

1 Va3
2R
1 14
X 24 °
RIEEE X
. X 2%
OTKYIA 4
xg 2 x? i
1 1 1 !
w7 gt
L1 00
2 kT T

YMBOKas ofe uacTd ypaBHeRHH Ha 2 W OPOM3BOMS MOUIER-
HOE CJIOXKEHHE BCeX YPAaBHEHUH, MOJYSHM:
1 1 1 1 1 i
2. o +2'—;;+2"x'-;=”-af+';§+;§*+1+1+1.
HJIH, HHAYS, :

vy el =2te)s
+gre o+ 1) =0,
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HNH, HaKOHEL,

=4+~ + (= Ao

HanucanHoe pPaBeHCTBO MOXKET BHINOJHATHCHA JAMIIb NPH
YCJIOBHH:

OTKyﬂa Haxomum:
xl = xz = Xa = 1.

MTak, fagHAA CHCTeMa ypaBHEHMH HMeer JIHIUb ABa peLie-
HHSL: : .

x1=xgﬁx3=0; xlixgﬁxh:l-

XX1.1.7.2. 3amerum, uto uepes Touku O, P, M, Q MoxHO
“[IPOBECTH OKPYIKHOCTb, TIPHYEM AHAMETpPOM e¢ GyJEeT OTPesok
OM (tax xak £ MPO = ZMQ0 = 90°). B mnocrpoenHoOk
OKPYKHOCTH xopia FPQ

~ CTArMBaeT JIYry, Ha Ko-
/ ~ / TOPYIO OMHpAeTcsi  yrod
POQ (uny cMeRuLH ¢ HEM

yroa).

Tarum OﬁpaB(zM, B

i / paBHHIX Kpyrax (BjBoe

e MEHBILEro JHAMETpa, YeM
/ "’>/<—’ / JLaHHEH KpPYT) HeKOTOpHe
XOpAB CTATHBAIOT paB-

nute xyru. Ilo n3sectrol
TeopeMe, BCE TaKHE Xop-

: B e IEl paBibl, YTO ¥ Tpely-
/ - / erce. A

' XXI.1.9.2. HanoMaum,
4TO CHCTEMA H3 JIBYX He-
napajJie/lbHEIX  [PAMHX
HMEET TPH OCH CHMMET-
pun. Mmenno, ecin npo-
BECTH Yepes 5TH IpsMEee
napaebHEE IIGCKOCTH
H INpPOBECTH EMIE OAHY
I0CKOCT,  Iapaniens-

HYIO STHM ABYM ¥ YyAasieH-
HYI0 OT HHX HA papHbie

a
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pacCTORHHSA, T ABE OCH CHMMETPHH NONYYaIOTCA KAK GiHes
CEeKTPHCEl BEPTHKA/ILHBIX YIVIOB MEKNY IDOEKIHAMH IBYX NaH-
HHIX NpAMEX HA TPETLIO NJOCKOCTHL (cM. pre. 35, a), Tpémn
OCb CHMMETPHH — oOWMHl "NEepneHAMKYJNAP AAHHBIX TPAMEIX.
B cnygae nepecexanomuxcs NPAMBIX NOJOMEHHe Bellel ada-
aoruyue (pue. 35, 6).

JlaHHas nHaMm cHCTeMa COCTOHMT H3 TpeX NMPAMEX, H3 KOTOPBIX
MOXHO 00pa3oBarh, OUEBHAHO, TpA napei 1 u 2,1 u 3, 2 1 3.
Kaxpnast napa HMeeT TPH OCH CHMMETPHH, TaK uTa ofiiee 4mcio
ocefi CHMMeTpHH He Moxer Owtb Oojsine 9, # 3TOT caydak
GyneT JOCTHIHYT JMIb TOFJla, KOFZA KAM A28 OChb CHM-
MeTPHH K a3 J Ol NapeE ABAAETCH TAKKE OChI0 CHMMETPHH
AnfA TpeThell NpsMol, T. e, JHGO COBNajaer c 5TOH TpeThel
npaMoli, nno el nepueHIUKYISPHA.

ChopMyapoRaHHOS YCAOBHE BRITONHACTCS, KK HETPYIHO
3aMeTHTb, B CcJAyYae, KOra Bce TPH NpsAMele B3&HMHO NepleH-
JMKYJADHE % NepecekainTes B OAHOR Touke.

Hrar, Hanbonbmee qucao ocell CUMMETPHH ¥y GHIYDHL,
0o0pa3oBaHHOI TpeMs HenapasyielbHBIMH NHpsIMBIMH B MPOCTpaH-
¢TBe, paBHC 9.

XXLL10.5. OfosnaunM /AGCKOCTb, B KOTOPOR JeRaT npsi-
Mble, yepes o ¥ PACCMOTPHM nepneHIukynssap [ K sTofi mujoc-
KOCTH. . '

Ecomn ma npamofl ! oTkjaajsiBate BpeMs, -TO OBHIKEHHE
neiiexofla Mo NPsSMOH, Jemamell B NACCKOCTH o, BHPAasKTCA
rpaQHKoM, KOTOpblit OyZeT TOXe, OYEBHAHO, NPAMOH (H 0
Jey)al e, pasymeercs, B MPOCTpPaKCTBE),

Tor ¢axt, uTo nepBHit memiexol BCTPEUALTCS €O BTOPBIM,
o3HayaeT, uTo rpaduu [, ¥ [, IBHIKeHHA STHX DNEMEXONOB
nepecekaoTca. TOYHO Tak e, HMET oﬁm,yio TOUKY: mipsimMas
Nyelguly, anpamaa 3 —c [y

Paccmorpum npsmpie [, u Iy, Tlpamas [y aveeT ¢ mHMU
ofeuMH TO OfiHOR oOniel TOUKe, npHdeM He NPOXONHT 4Yepes
TOuKy nepecedeHns npamsix [, ¥ [, Ilostomy npsamas [y
JIEGKHT B IJIOCKOCTH, ompenenseMoli npaMbiMu [, [,

[Mpsas [, no Tofl e npUUMHE JEXKHT B 9TOB e NJIOCKOCTH. .

Ecan 6u temepn mpamble {; A, OblAH napaanennHsl,
TO HX NDPOEKUMKE HA MJIOCKOCTL & ToN(e OblaK Obl [apaanesbHH,
4TO NPOTHBOPEUNT YCJAOBHI, 3HaunT, npamsie [, 0 [, nepece-
Kaiorcsa {(nemar 8 O#HOH NAOCKOCTH H He NapaideNbHhl).
Ho, Kax MBI yXe OTMeTHJIH, 9T0 O3HAYaeT, YyTo TpeTuil memexon
BCTpEqaercsl C YETBEPTHIM.
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XXIL.IL.B.1, Pacemorpum yuactkn npamoil AB, nennkom
IpOXOAfAIlEe BHYTPH AZHHOrO MHOTOYrOAbHHKA. DTH OTPE3KH
He BXOLAT B COCTAB TPaHHMIL MHOTOYrOJbHHKA, HO Noche
nepernGanks OHH NPEBPAAIOTCA B 3BEHbA JOMAHOH — rpa-
HHIH HOBOTO MHOroyroabHHKa (otpeskn A B,, A.B8,,
ey ApB,; ua pHe. 36,8 k= 5). . :

\

Ay

B B

Puc. 36.

Ipoeenem 4epes Kax[ylo BEpIUHHY JAHHOIO MHOTOYIOJb-
HHK2 NpsAMyo, nepnesnkyaapayio AB. Kaxawii u3 oTpeskos
AB, 6yper pasGHAT 3THMH NpAMBIMH HAa HECKOJbKO <JeMeH-
TAPHBIX OFPE3KOB», USJUKOM JIeKAMNX BHYTPH JAHHOTO MHOTO-
yTONbLHHKA. :

PaccmoTpum /i0G0# TakoH OTpe3ok ab H COOTBETCTBYIOLLYIO
OOJIOCY MEXRY NpPAMbIMH, NepPIeHARKYJAsAPHLMH AB H npo-
XOJSIIUHMH Yepe3 TOUKH ¢ U b. B 3Tofl noJioce, 0 NOCTPOEHHIO,
He JEXHT HH OJHOH BEPIKHLI HCXOQHOrC MHOTOYIOJbHHKA,
NO3TOMY TOJOCA «BHICEKAET» H3 €ro IpaHulbl JBa HIAH Gojee
OTPe3KOB (a He JOMaHnX) — no ofe cropoHl or AB
(puc. 36, 6). '

Pac. 35, 6, &
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- Paccmotpum orpeskw I, u I,, Gnumalmne X npsMod AB
[0 pasHble CTOPOHH OT Hee (B Tonoce wag oTpe3koM ab). Pac-
CMOTPHM, KpOMe TOTO, OTPE30K l;, CHMMETpHYHH} /, OTHOCH-
teasHo AB. Eciu oTpesku [ ¥ [, He nepecekaiorTcs, To OJHH
U3 HHX, OUEBHJHO, UEJHKOM IONaNeT BHYTPhL HOBONO MHOTO-
yronbHuka. Econ ke onu nepecexarotes, To ofpasyercs ABYX-
sBeHHasn Jomadas XY Z, rnonagaioas BHYTPL STOTG MHOrO-
yronphuKka (puc. 36, B, r). Hakomnen, ecan. otpesks /4 u I
COBNAJAI0T, TO B TpaAHNUE HOBOTO MHOTOYTOMBHHKA YYHThH-
BaeTcd JAJHRA TOJNLKO CLHOTO H3 HMX, Kak ecan 6W APyroi
[IPOXONHJ BHYTDH.

3ameTHM Temeph, uTo KaK AMHAA JMOGOro M3 OTPE3KOB [
HJH [, Tak A JUHHA ABYX3BeHHO# Jomano#h XY Z He MeHbue
AMUHBL oTpe3ka ab. TaruM oGpa3oM, ec/iH K IpaHuIe MHOTo-
YrOJIbHHKA W A00aB/IfeTCH NMpH NeperHfaHui «3JeMedTapHEIHR
OTpe3oK» ab, TO ONHOBpPEMEHHO IPAHHIE «TepsieTy JOMaHYio
HAd OTpe3oK He MeHbhweHl RJAAHKA

TpuMeHas 5TH PACCYKACHHA KO BCEM ¢3NEMEHTZPUBIM
oTpesKaM», MBI H TOAY4HM Tpelyemoe yTBepaACHHE.

XX1.1.8.3. ITpononxum orpeskn CD n CE 3a pepuany C
IO TIepeceyeHnsl €O CTOPOHaMH YIJla COOTBETCTBEHHO B TOYKAX
P n Q (puc. 37) :

Pue. 37.

[Mokaxem, wto PQ I MN. 3amerum, uro Toukn E n D
JeXaT Ha OKPYKHOCTH, ZHaMeTPOM KOTODPOH SBJsieTcsl oTpe-
aok PQ (yrawl QEP u PDQ, no yeaoswio, npsmue). Crefto-
BaTENbLHO,

~

£ EDP = £ EQP.
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C npyro#t CTOpoHsl, OKPYMKHOCTL ¢ ZHaMeTpoM £D npoxoput
gepes ToUKH M n N, H, 3HAYHT,

£ MND = 2 MED.

Ho EM | PD (npamue £M n PD nepneﬁ,mxy.nﬂpﬂm K
onnoft npaMo#), u notomy yran EDP u DEM pasun.
CaenosBatensHo,

£ MND = £ EQP.

[lponoc/mius Tenept orpesok DN jo nepeceuenust ¢ npsiMoi
P@Q 8 nekoTopoli Touke R, Mpl Rafitem, uto £ EQP = ZNRP
(rax kax NR | EQ), n -motomy ZMND = ZNRP. Ho stu
yrJLE — HaKpecT Jexamue (IpH nepeceueH#H npamuix NM
u P Qccexymed N R); u3 ux paseuctsa serrexaet, uto MN | PQ.

Paccmotpum Tenepb . TpeyrosibHu OFP Q. Lro Beicornl QF
d PD pepecexawrtcs B touke C, H, sHauuT, OC — TOXKE BLI-
cora, T. e. OC | PQ. Ho PQ | MN,; cnejoeatensuo,

0C L MN,

uTo H TpeloBaJoch IOKABATh.

XXLIE10.1, Tipr y = (0 ypapHeHue, O4eBHAHO, He HMeeT
pemenns. [lpnm y = 1 ypaBHeHue ofpallaercs B KBaJpaTHOE,
HMeolilee JHINL ORHO pellieHHe x = 3 (BTOpo#l Kopenb x = —I|
OTPHUATENEH),

[Tycts Tenepb y > 1. 3amerum, 4to yncaa x® u (x 4 2)¥
OJlHOH UEeTHOCTH, a moToMy uHcnao (x -+ 1) uerHo, Tak 4rto
x4+ 1 wetho: x4+ 1 =2k otkyEA x =2k — 1, x4+ 2=
= 2k + L. TloxgcrasuM 3TH 3HAUEHHS B YPABHEHHE H PacKpoeM
cko0KH 1o dopMyse pasJokeHHsi GHHOMA:

2k — 1) + @R = 2k + 1), 1)
(2k® — 2y - (2B .. — 2y - 2k 3+ 1]+ (20)™ =
o= (2R 4 2y - (RPN b o - 2y - 2k 4 1.

Tak xag y > 1, 10 2y > 3 n waenn C3, + (2k)? Gyayr cyme-
cTBOBaTkL. IlepeHeceM Temepn Bce uJieHH, kpome 2. 2y - 24,
B NpaEyl 4acTb H BrHeceM (2k)® 3a croOKH:

2. 2y - 2k = (2K)°12C3, + 2C5, (2RP + ... +-
+ 2C3, (2k)2r—3 + (2k)y»—3),

uad y = k- [...]. Mo Buaum, uto npx y > | 4aueso y Jomkneo
DenuThCA Ha A _
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Pasgenim Teneps cnaraemmie B pareHcTse (1) na (2&)p:
{ 1\ 1\
[lpn 3TOM, OYEBHAHO, (1 — %5)2" <1, tak w0 1+

| 2y N i 2y
+(1—'§'E) < 2. C papyroii cTopoHs, (1 4. uﬁ) = 1

2 142 ;2

+ -Q% + Ci, (—273-) 4~ ..., TEK 49TO (1+,§_k_) S 14 %.
2 2

Otcrona clefyer, u9TO 1-5-_2% < 2, orkyza % <1, g<h

Takum ofpa3oM, y He MOMKeT JAGJHTLCH Ha 2, H, 3HAYHT,
npu y > 1 ypaBHeHHE He BMECT peICHHIL.

Hrak, enHCTBCHHOE pEIICHHe YPaBHEHHS: x = 3, y = 1.

XXLIL10.2, IlycTs cnavana otpesok AB umesmxoM mupo-
XOMHT BHYTPH WJH IO TPaHuue MHOTOyrosibHHKa. Ofo3Hauum
yepes A’ Touxy nepeceuenusi upsamMoli AB ¢ rpanunnedi muoro-
YroJbHHKA, NEKANLYI0 HA MPONOIKEHHH oTpeska AB 3a Toyky
Ay 6nvskattinyio k Touke A. Touka B’ ompegenserca aHaioruyqo
(em. puc. 38, a). Toukn A" u B” pas-
GHBAIOT FPAHHLY MHOMOYTOJLEHKA
HA ;Be JIOMAHEX, Kaxkaasd H3 Ko-
TOPHIX HMeeT JNEHY, OO0ALIYIO,
gem A’B’, B cBow ouepens AB <
< A’B’. Ho otpesok AB we pu-
XONHT U3 MHOIOYIOALHMKE, H,
3HAYHT, ero AJuHa Goanme 1. Tle-
pPHMETp MHOFOYTOJNBHHKA B 5TOM
cAy4ae -HMeeT JIAHHY, OOJbLIVIO,
ueM 2, 9r0 ¥ Tpedyercs.

Tlycts Teneps otpezox AB mHe
NPOXOAKT OEJHKOM BHYTPH HJH 1O
rpaHAne MHOrOYrOJbHAKE, T. €, Ha
orpeske AB ecTh TOUKH, Nexaulue
BHe MHOroyroJbHuka. B atom cay-
yae, kpoMe rtouek A’ u B, ompe-
JensieMhX, KaK H paHbile, priepeM
elne gBe TOUKH: A"— Gamxafimas K
A Touka nepecegenss orpesxa AB
¢ TpaHHIel MEOrOYronbHUKA; TOU-

336



Ka B" onpepennerca ananoruauo. (Toukn A” w B” senpemen-
HO Da3jH4HLI, TAK KAaK B NPOTHBHOM CJydae Bech oTpe3ok A8
npoxoJuJ- 66 BHYTPR MHOrOYNOJILHHKA HJK NO €ro CpaHHue.)
: Orpeskre A’A" u B"B’ jexar, nO NOCTPOEHUIO, BRYTPH
MHOTOYro/IbHHKa H, 3HAUHT, pasGHBaiOT BHYTPEHHIOO 06JIacThb
MHOrGYroflbHHKa HA Tpu 4actu. [pamHueii ojHOH B3 HHX AB-
asetcs oTpesok A’A” W wacTh rpasuisi MHEOrOYroJbHHKA —
JoManas a. TouHo Tak ke r_pa}mlfa BTOpofi o0.TacTH COCTOHT
13 orpe3ka B’B” u nomanofi §. TpeTba uacTh orpaHiyeHa ot
peskamn A’A” » B’B” u wacTAMH rpaHilisl MHOTOYIOJILBUK2
1 u 8. Jlomanre AAYB"B u AA"8B’B (puc. 38, 6} He BRIXOZAT
M3 MROTOYTOJBHAKA H, N0 YCJIOBHIO, HMefOT AMHHY Gojsmie I,
3Hauut, nepeMerp MHOroyroabHuka A“A’yB"B’Y Gosbme 2.
OcTaercsi OTMETHTb, YTC OEpUMeTpP AAHHOrC MHOTOYIOJBHHKA
nojyyaerca sameHodl orpeskoB A"A’ u B'B’ 60abmsMH 1O
ANHHE JIOMAHEIMH a B B, ¥ HNOTOMY OH Takke Gojbire 2,

Oruetum eme, ato BMecTo JoMaHux AA' (BB u AA"B'B
MOKeT [oTpefoBaTLCH paccMoTpeHne Jjomanbx AA’B’B u
AA"SB’B (s10 saBucut or pacnosomenus orpeskos A'A”
u B’B” B Muoroyroacuuxe). [locaefuee saMeuarue, OZHAKO,
He CO3jdeT HOBHIX TpyAsocrel (cM. puc. 38, B).

XXI.1.7.4. Mu 6yzem ropopHTb, 4TO Jafbd JBHIKETCH
BAOJA L [IOPHIOHTANN (MM BEPTHKAJM), €CJM IPH CBOEM
X0Jle OHA NepeMeliaeTcal ¢ OJHOrC [oAf STOH IOPH3O0HTAIM
(BepTukanu) #Ha ppyroe.

HooycruM, uro Naibs copepuiiia 06X0j MAaXMaTHOH JOCKH,
NOOHBAB [PH 3TOM HA KAXKIOM MOJE N0 OJHOMY pasy.

[Noxaxem, uto npu ofixome AOCKH Jsafed JOJKHA JHGO
X0T$1 O OJHMH pa3 ABHTATHCA BIONL K aK J OH BEpPTHRAJH,
JHO0 XO0Ts Obl OJHH pa3s ABHraThCH BAOAL K A3K J 0 H TopH-
SOHTAMH.’

IleficTeHTeIbHO, NyCTs HafifeTcsi BEpTHKAJb, BAOIE KO-
TOPO# Nafipst HH Pa3y He JBHralach. JTO 3HAUHT, 4TO KAWA0E
noJjie 3TOH BepTHKA/W (HA BCEX THX LOJAAX Jadbd, O YCJIo-
BHIO, MOCHIBANA) Jajbsi NPOXOAHAA, JIBHI'2SICh «IIONEPEK» BEp-
THKEJAH, T. € BAOJAL COOTROTCTBYIOCE COpH3OHTANH,
Caegopatesbho, Jaaba ABHTANACE XOTS OHl OZMH paz BAOMb
KaKJIOH rOpH30HTaJH, )

[lyctn, AnA ompefencHHOCTH, Aafbf LBUranach XoTd Gbl
OAKH pa3 BjoJb KaxAOH BepTukand. Ha kaxpyio BepTHKanb
(kpome, GEITE MOXeT, TO#l, ¢ KoTOpoH HAauKMHaercs obxo0l, B TOW,
HA Kotopodl o0Xop SaKkanu¥BaeTcsl) AajeA AG/EKHA BOHTH M
nocsie ABMMKEHHS BJOJAL BepTHKaau — Bifitd ¢ Hee, [lpn
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. STOM BXOJ B BRIXOJ ocymeCTBJmIorcsr 0653aTe/IbHO € TIOBO-
pOTaMH.
~ Taxum ofpasom, oflee gHCIO nosopmoa He MeHblle, qeM

6:2+1+41=
(6 BEPTHKAJIER CO ¢BXOJOM» H ¢BLIXOLOM», HAYAILHAN BEPTHKANb
TOMBKO C «BRIXONOM», KOHEUHAsi — TOJALKO CO ¢BXOJOM»).

Mrak, mensuwe 14 nosopotos
: CAENATE Hedlbad, B To me Bpe-

f//-////-/////-%’//

M, 06XOALI, CONEpKAUIKe POBHO //n///f-zf//-//,
I
14 nosoporos, %ymecmym'r (oM , %/}.W%,,,_;/_ ,é!!
f// //
Hanpumep, puc. 39; stor BAPHAHT, Ilé%’ﬂm_%élléé
KOHCYHO, He EAHHCTEGHHI:IH). 1 %ﬁ, 2 I
XXILL8.3 3Samerum, 4TQ 4%!;¢¢¢g# 177”%7/,,/
naomage  Tpeyroavhska ABD !!éé!!é&é%éé!!éé
BIsoe Gonewe naowapu tpe- U VUALEZ T | |
yroawauka AKD, tak kak stn gg ./4///-///"?%
TPEYFOJIBHUKH HMET OOILYIO Bbi- -z-r.éﬂéy A ///-mi“’
COTY, @ OCHOBAHHE OJHOTO ¥3 LLV///-///-////

HUX BABoe Oo0Jbile OCHOBAHHSA 39
apyroro: 2AK = AB Urak, Pre 39

~5Saasp = Saaso-
Touno Tak e
5 SACBD = SABMC
CJ]O}KKM paBenctBa (1) n (2):
Spakp + SABMC == % Sascp.

INpuMenue aHAJOTHYHOE pacCy#IeHUe K Tpeyrodbankam AMD
n ACD u k TpeyronbHukam BKC u BAC HOKaMeM, YTo :

Spamp + Sprke = —2- Sasco.

ChefioBaTeNkHo,
" S5=Spakp + Sasmc + Saamp + SaBke = SABCD 3
C zpyroft cTopoRyl, '
Spakp + Sasuc + Saanp+ Sapxe =
= Sanco — Surko + Sasce + Saaon, @
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TaK KaK mlémagm TpeyroasEHkoB BCP u AOD B cymme 8
yurepnl Apaxinl. Conocrapass papeHctsa (3) u (4), HOJTYYHM
TpeGyemoe: ‘

Supxo == Sance + Sazop.

XX11.1.9.3. IlokaxeM cHauaga, 4TO O6LIME XOpIHl OKPYXK-
HocTH O B KaXJoH M3 OKpYKHOCTeH, NPOXOAAIUHX uepe3 TOY-
Ku A u B, nepecexaotea B ofuoli Touxe. Jaa 3Toro nposenem
yepes ToukH A M B /oGy oxpyxuocTs (;, NEpeceKanuyio
JaHHy1o OKpYyxBocth O B Toukax M, u N, 1 o6o3saunm vepes
P touxy nepecevenns npsamuix M,N, u AB. Ilposegem Teneps
uepes Touky P cexymyio M,N, x oxpyxuoct# O B IOCTPOMM
OKpyXHocTe O,, npoxopsmyio uepes touku M, N, A. Ilo
H3BECTHOH TeopeMme,

PM, . PN, = PA . PB’ (B oxpyxuocta 0,),
PM, - PN, = PM, - PN, {B oxpyxuoctu 0),
PM, - PN, = PA - PB (B oxpyxuoctu 0,),

rie B’ — Touxa mnepecevennst npamoit AB ¢ OKPYXHOCTBIO
0,. Orciona PA - PB’ = PA . PB, 1. e. PB’ = PB, u no-
ToMYy TOukd B u B’ coBnagaior. $IcHO, ¥TO TakuM crocodoM
MoxerT ObITb TIOCTPOEHA J00Ad OKPYKHOCTb, NPOXOAAMAT
uepes ToukH A u B u nepecexaromasn okpyxkuocts 0. B ca-
MOM JieJle, KpoMe 3HaRHs Touek A u B, 1151 olpefenenis okpyx-
HOCTH HeOGXONHAMO H JOCTATOYHO 3aJaHHA elle OIHOH TOUKH.
[MycTe 310 6yAET OfHA H3 TOUEK NMepeceueHHS HCKOMOH OKpYyX-
HOCTH ¢ okpykuocTeio 0. Tlo »Tofi Touke M MBI TIOCTPOHM
cekymyio PMN u vepes toukn M, N 1 A nuposeneM oKpYKHCCTE.
Kak 6BIO MOKasaro, OHA HenpeMeHHO npofifierT H Yepes ToU-
Ky B. _

Hrak, MBE nokasans, uro mobas OKPYKHOCTb, HPOXOAfA-
Hias yepea Touku A 1 B ¥ nepecerammanca ¢ oxpyxuocTsio 0,
uMmeer ¢ O ofiyls ceKyiiyl, BPOXOASLIYID uepe3 PHKCHDO-
BAHHYI0 TOYKY P, KOTOPYIC MOMKHO IIOCTPOHTH (C NOMOLILBIO
moGo# TakoH OKPYKHOCTH). 3aMmeTuM Tenepb, YTC B AadHOH
OKPYKHOCTH BCe XOpJb! ZAHHOH JJIHHBI JeXaT Ha OJHOM pac-
CTOAHHH OT [IEHTPA M, 3HAYHT, KACAIOTCH HEKOTOPOH OKPYHKHO-
CTH, KOTODYIO TaK:Ke MOXKHO NOCTPOMTH ¢ MOMOLbIO J0GoH
TAKOH XOpZEL

TocTpoenne, sapepmammiee peineHue 3ajaud, Tellepb Oue-
BUJIHO. HYXHO H3 TOYKH P NPOBECTH KaCATEALHYIO K BCIOMO-
FATENLHOH OKPYIKHOCTH ¥ 10 3TO KAacareNnbHOW ROCTPOUTD
HCKOMYI0 OKPYMHOCTb, KaK GhIAO ONMCAHO BhIIle,
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3ameTuM, HaKOHEl, 4TO B TOM CNYYae, KOTAA neprenpm.

" RyJ[p, NPOBEJEHHHHN uepes cepefiuHy oTpeska AB, npoxogur

yepes UEHTP OKPYKHOCTH O, ofiHe XOPAb AAHHOA OKPYXKHOCTH

E KaXJOH H3 OKPYHHOCTef, NPOXOASIIYX Yepe3 Touky A u B,

- yxe He OyAyT nepecekaThcsi B ORHOH TOYKE, HO GYAYT Bee ma-

pannencHbl npsmoit AB. B stoM cayuae saBepuiaiomee mo-

CTPOEHHE COCTOMT B NPOBEACHHH NPAMOH, NapalIenLHON jan-

Holl npsamMoil AB U Kacalomefica BCIOMOraTe/bHOH OKpYyx)uocTH,

H B NOCAENYIOIEM ITOCTPOEHHH HCKOMON OKPYMKHOCTH N sTOl
KacareJLHoH, ‘

XXILL9.5. Tlyete Takoil TeTpasap cymecrsyer. BriGepem
B HeM Hamfoasilee pefpo A 0003HAYMM ero uepes @ (ecyH TaKux
pefep HECKONbKO, TO BO3bMeM Joboe H3 HHX), Ilo ycaoemio,
JOMKHA HAHTHCH Panb (TPEYroJbHHK), B KOTOpoM pefipo a
6Lwio Gbl cTOpOHOH Tynoro yraa. Tak Kak Tymo#l yroa B Tpe-
YrOJbHHKE — 33aBEJOMO HAHGOJIBIIMHA, a I[POTHB Goablmero
yria Bcerad nexHT Goblias CTOPOH3, TO Y TeTpasjapa cyiue-
cTByer pebpo, Goablnee, ueéM @, BONPEKH HaIIEMy BHIGOpY..
[Mosyyennoe npoTHBOpeyHe NOKA3BIBAET, YTO TETPAIRPOB C
TpeGyeMRMH CBOHCTBAMH HE CYIIECTBYeET. :

XXIH.1.10.4. Bynem ofo3nauare KNeTKy, HAXOASILYKCA Ha
nepeceueHHH cTpokH Nea H cronfua Neb, uepes {a, b). Kamnoe
3 yucent 1, 2, ..., N scTpeyaercs B Takol 3amHCH Bce X
KJeToK poBHO 2N pas; N pas kak Homep cton6ua m N pas
Kak HOMEp CTPOKH. '

ITycrb renephb 1 cToMT B KJeTxe (¢, x). Homep cTpokH, B xo-
TOpPOH CTOHT 2, MO YCJOBHIO, paBeH HOMEpy CToAGua, coAepika-
mero 1, To ecTs paseH x. 3HaunT, 2 cToMT Ha mone (x, y).
Hanee, 3 croaT Ha noJyie (y, 2) ¥ TAK panee; HaxoHell, N2 cTouT
Ha HEKOTOpoM mone (rm, n).

$lcHo, uTo HOMEP @ BCTpeuaeTcH BHYTPH (T. €. He Ha DEpBOM
H HE Ha MOCJAEJHEM MECTE) LEMNOYKH : -

(a,x) .5 (4.2) .. (mn)

yerHoe 4YHea0 pas. Tak Kak npa SToM @ CTOHT B Hauane
UeNOYKR ¥ BCETO HCNOABL30BAH, KAaRK OLIIO 3aMeueHo, YeTHoe
udgcyio pas (2N pas), To aTOT HOMEp AOJDKEH CTOSITh B B KOHIE
gemouky: 1 = ¢. Hrax, crpoka, cogepxamas 1, HMeer ToT xe.
HOMeEp, 4TC H cTonbel, coAepmamigi N2 ;
PaccmotpeM JoGoe, xpome 1 u N2, uucao p H3 cToalua,
B KoTOpOM cToMT N2, Cnéayiomee uucio, T. e p + 1, crour,
KaK cJelyeT H3 JOK43aRHOr0, B CTPOKe, cofepikamed uucho 1,
WUrak, KaxpoMy uacay H3 cToafua, copepxamero N2, coorT-
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BeTCTBYET H8 EIHHHLY OOJblIEe YHCNO M3 CTPOKH, COAEPIKa-
meit 1. Hcxmouenue coctapaser nmuwsb N2. Kpome Toro, uwe-
Jo 1 rakKke He mmeer cefe mapu B croabue. ClefcBaTeNbHO,
HCKOMAs pasHoCTh. paBHA 7
—1IN—-—D+N—1=N—N.

XXIIL.1.10.5. Tlycrs, wanpot#s, cpeiy MoO6GHX & uwHcen Ha-
mell MOCAEAOBATELHOCTH HAHMEHBIIee MEHLUIE HIH paBHO
TIOJIOBHHE HauGogpulero. PaccMoTpuM umcsa @y, Oy .., 4
Io ycnoswio, @ — HauGoJblliee CPEJH HHX, @, — HAHMEHb-
Imee; COMVIACHO CASJAAHHOMY TNPEINO/IOKEHHID,

1

ap < 7 4
PaccmaTpuBas umcna @, @u4q, ..., Ggp—q, TOUHO TAK IKe
NOJTYYHM : :
i 1 1 I
U1 <7 B< 7 - FTh=Fh

Ilpono/mkas nanee 3ToT npolece, o6HApYXKHM Booflle, uTo
1
n (—1)+1 < ~gn Oy
PaccMoTpuM  Tenepr CyMMy:

S,=a; +a,+ 8y + oo F Cre—n+1 -

BeneseTBEe MOJYYEHHBIX BhlIIE HEPABEHCTB, MBl, HCHNOJB3YS
GOpMYJTy CYMMB F€OMETpPHUECKOR NPOrpeccHH, NOJTY4HM

1 i 1
Slgal(l —!—T+—27+...—}— —'QT—l— ...)=2l11.
Orciona cJaefyeT, 4T
S =ay,+ Aty + o - aQy =42 F e K 2!11,
Sy ==a;+ ak+2+ o Qnpmpyps + o < 28,
Si—1 = Qg1 + Qo2+ o + Cn gt e—1) F+ - < 20,

TaK KAK KamkJOMY CJlaraeMoMy B 3THX CYMMaxX COOTBETCTBYET
He MEHblIee cqaaraeMoe B cymMMe S,. CyMMHpPYS NONYYEHHEIE
HepABEHCTBA, OYEBHIHO, OyieM HMeTb

S=8 4S8+ +Si<2 k=1 a= 2 k-l <1,
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) 1 T
TaK KaK @ =3 B 710 xke Bpema S jomxHo 6wTe paBmo 1,

TdK KakK

S S+SS+°"+Sk+i“a1+az+a.+a+ =1
no ycaosuio. IlonyueHhoe NpOTHBOPeUHe H JoKA3nBAET Haue

yTBEpHIEHHE,
XXIL.1L.7.1. Paso6eem BEIDaXKEeHHA

A - albl "‘}‘ azba + e ‘i* aﬂb’,

B = alb + azbn—l + e + aﬂbl
HA CcaaraeMble CEAYIOUINM 0GPA3OM:
A= (ab; + a,b,) - (@b, + a,,_,b,,_,) s
B == (ab, + a,by) 4 (@bt + Gnibs) -+ e -

Ecan n ueTho, TO ANA KaXJOTO OJHOUREHAa HAHAETCH «Tapas,
ecqaM e N HEeueTHo, TO B OGEHX CyMMax COfepKuTcs obuiee
caaraeMoe

CocTaBuM pasHOCTh
A— B ={ab + ab,— ayb, — a,by} + (2302 +
+ @o b1 — Qobu1 ~ G 1bg) + oo o
b, +1 YHHUTOXHTCA, 70

2
npH BCex n B BepaxeHne A -—B HHuEro, KpoMe CKoGOK

BHjA

Cy = (b, + ntp1 Onip1 — Qpbnmitt — Auptpi by),
He BOWAET; IPH 5TOM £ < —2"— PaznoxuM K2RAYIO TaKYK cKoG-
KY HA MBOXHTCNH:

Cp=(a, — Qu—pt1) (0, — bp—t41)-
Tak kak, o YyCJaoRHIO,
Qp > Qaer 41, Op > bt 414
TtoC, >0, . e. BCe cJaraeMble NOJOXKHTENIBHE H, 3HAUHT,
pasHOCTh A—B MONOMKHTENbHA, A 3T0 H' 03HATAET, YTO
A B, T e ayby + aby . Fah, > @b, —1-
+ agbn + - ta WD

[lockonpky mpu HeueTHoM 7t wJeH a, +]
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XXILIL7.3. 3ammmem vuwucio 999999999 B BHIZe
1000 000 000 — 1. OGo3naysM HCKOMOe Sucao 4epes A ©
nycte A — pgecatHunas samuce’ umcaa A.  OueBmgno,
999999999 - A = ¥ 000 000 000 A — A = A000000000 — A.
370 uMCAO B HOMKHO COCTOATH M3 OFHMX epunmi Hrag,

1000000000 A4 — A = 111...11,

OTKYyZa
A = 10000000004 — 111... 11

HJH

A = A000000 000 —11...1. ()
Tak kak nocrepue uHGPH YMEHBIIAEMOT'O H3BECTHHI, TO Mbl
MOMKEM IIPOH3BOAHTL BHIYHTARKE (¢B CTOJAGHKY), BHISICHSAA TeM
CaMblM TIOC/IENHME 3HAKH CAMOroO 4heaa A, CTOAIEro B JeBoH
4acTH paBeHcTBA (+). [IpHIOHCHIBAA 3TH 3HAKH CJIEBA K HYJIAM
B IIpaBOH 4acTH, MBI CMOKEM NMPOJC/AHTE BHYHTAHUE, BLISCHSS
HOBHIE 3HaKH, H TAK Jajee, NOKa 3TO BOIMOXKHC (T. e IMOKa
BHOBb MOJYYeHHBIE 3HAKH uHcaa A He CTAHYT paBHbIMH 1).

IMokaxeM, xax NpPOHCXOJUT 3TOT IpoilecC Ha npHMepe

GoJsiee KopoTKOro ukcaa 99:

994 = 1004 — A = 111 ... 11,
TaK 4Ta

A=100A—111..11 =A00— 111 ... L.

Bor nochepoBarenbHoe BHYHUC/HEHHE 3SHAKOB:

... 00 ... 8900 ... T78900
e L T (15 S D 15561

89’ 7789 ° 667789’
¥ Tag jganee. .
B Hamem cayyae, Kak HeTpYAHO YOEAMTLCH, NOJAYUHTCS

HHCJIO
A= 11..122..2..77..788...89.

[ ——— i it St gt
9 undp 9 uudp 9 uudpp 8 nudp
MMonyyennoe uuchao A,, OueBHZHO, HauMEHbHIEE OF
Jagaroinee TpefyeMeIM CBOACTBOM, TaK Kak KaXIblH sHAK gucna
A, ¢ Heob6xofHMOCTEIO TIOAyYaJaCA H3 mocaexyiomux. Ho sto
YHCJO0 — HE eMHHCTBEHHOE, TAaK KJK HAII {IpOHEecC MOMKHO
NPOAOJIKATL, AOMHCAB cJeBa oT A, nepars nyaed (111...11 —
— 11L...11 = 000...00) ¥ po30GHOBHB BhHYHTaHHe.
dcno, uto moboe yHea0 A, ¢ TpeGyeMbIM CBOMCTBOM HMeeT
BHE:
A = A 000..00 A4, 000...00 4, ...0 A; 000...00 4,.
S, ettt

S —
¢ nugp & unpp 9 undp
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XXILIL7.5. [Toxaxxem cHauana, 4To 22 YeTHO. B camoM Jere,
Cpenu 7 uHcen (x; X,), (XaX3), ..., (%, ¥;) NOMKHO GHITH CTONLKO
xe +1, ckompko —1, Tak KaK OHM BCe PaBHH + 1, a HX cymma
paBHa Hy/o. HMrak, cpelll 3THX n gucea k& pas BeTpedaercs
41 u k& pas —1, 1. e. n = 2k. PaccMoTpuM Teneps Bce uncaa,
paseuie —i. Ecmm x,,-%,4, = —1, TOo uwnena x,, x,,,, — paa-
Horo 3Haxa. O6paTHO, ecAH YHCJIA X, X,4+,; DA3HOTO 3HAKa,
TO XX, = —1. Takum o6pasoM, 2 €CTb YHCJIO nepeMen
3HAKA B IIOCJHENOBATENLHOCTH X, X, ...y X,, %,. HOo B KoHue
NOC/EIOBATEILHOCTE CTOMT TO XK€ UHC/AO, UYTO M B Havaje.
3HayuT, YHCJO NEpeMeH 3HAKA B HeH JOMKHO GhITh HeTHO:
k=2 Orciopa n = 2k = 4i, uro U TpeGoBaNOChH JOKA3ATD.

XXIILIL.9.5. 3anymepyem nosfd ZOCKH (KpoMe HLeHTpa/ih-
Horoy B mopsijke 00X0fa HX INAXMaTHLIM KoHeM (puc. 40, a);
fenbie KOHM CTofT Ba monax 1 m 3, uepHbie — Ha moJax 5
u 7. PaccMOTpUM BCIIOMOTATENBHYIO CXeMY, H300paKEHHYIO

Ha puc. 40, 6. )
Honoxenns Koned

060o3nayeHs! CHMBOJAMM: 11 s61i 3
O — GeJnE KOHb, Z
X ~— gepHHIH KOHB. 4§ &

Xoa KOHH H3obpaxka-
eTCH HA CXeMe JBHKEeHHEeM 7 2 5
OIIHOTQ M3 CHMBOJIOB Ha
OJHH WIAT' TIO HJIM NPOTHE a)
YacOBOH CTPEJKH.

3aMeTHM, 4YTO TIOCHe Puc. 40.

BCEX TepPecTRHOBOK KaK-

IEH  KOHR Ce/IaeT YeTHOE WYHCJIO XomoB (Tak Kag Hocse
OFHOro XOfa MEHAETCA LBET NOJs, HAa KOTOPOM CTOHT KOHb,
a Bce moaa 1, 3, B, 7 — oAHOTO TReTA).

IMycre KakoH-TO KOHB CAENAJN 33 BCe BpeMsl NepecTaHOBOK
TOXBKO 2 XONa; HanpAMep, nycTh Senwlil Kodb 1 BeTan Ha noje 7,
npofing gepes mode 8.

Tak Kak npu 51oM GeJiplli KOHb 3 JOJIKER BCTATh Ha noJe 5,
a yepHLIH KOHS 5 Ha OJHO H3 moje#t 1 mau 3, TO 9TH ABa KOHS
IIOJKHE HA CXEMe «IIEPECKOYHTbY OJEH yepes JPyroro il uepes
KOHsl, cTosiliero BHauame nHa none 1. Ho Takoe «mepeckaxu-
BaHHE» O03H4UAeT, 4TO IIPH KAKOM-TO Xoje B ofuoH k/aerke Oy-
AYT HAXOLUTLCA Cpasy JlBa KOHS, YTO NPOTHBOPEYHT IIpa-
BHJAM, .

Htak, Hr OAHH KOHb He MOXeT cJelaTb TOAbKo 2 xopa.
D10 sHayyT (BBHRY UYETHOCTH YHCJAA XOJOB KA&XKIOrO KOHA),
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uyto Bcero OyAeT CRENaHO He MeHbme, qem 4.4 =
= 16 xopmoB. '

XXILL7.t. [IpeinosoXeM chauana, 9To Msl HMEeM Je-
HEXHYIO cymmy B 10 py6ael wuaw Gosbmre. [Toxaxem, 4ro
Jofasi Takas CyMMa MOMET OBITH MPEeJICTABJIEHA KaK YETHRIM,
TAK ¥ HEYETHHM KOJHUECTBOM IEHEKHHX OHIIETOB,

Hmenno, mo6as wernas Aenexxknasa cymma {8 10 pyGnei
Hau GoJjiee) npeNCcTaBNsAeTCsl, ¢ OJHOH CTOPOHHI, YETHBIM YHC-
oM OHJIETOB JOCTOHHCTBOM B 1 py6ib, a ¢ zpyroil — onuum
6uneroM B8 10 pybrneft ¥ emle YeTHHIM 49MCAOM OHJETOR 1O
opHoMy pybOmo. Touno tak xe, mobas HeveTHas JeHeXKHas
cymMa (B 10 pyGaeir niu Gonee) npeacTaBasiercs, ¢ OJHOH CTo-
POHEI, HEUETHLIM YuC/IoM GHJIETOB [O OXHOMY Py6ao, a ¢ Apy-
rofl — ofHuM GuaetoM B 10 py6aefi H enle HeHETHHIM YHCJAOM
“ORJIETOB TI0 OJHOMY pYyO.IIO.

PaccMoTpHM Teneph CHEXKHbIE CyMMbi, menbine 10 py6-
Jei. Jlns npeicTapieHHs 3THX CYMM B HallleM pPacrnopAKeHHH
HMeioTesl b GuJsieTnl focTorHeTBOM B 1, 3, 5 pyGaeii — Bee
HeueTHHe. [loHATHO, UTo HeweTHoe uYHCJG OHAETOB, KAKABI
H3 KOTOPBHIX HPEACTABJACT HEUCTHYIO CYMMY, MOTYT COCTABHTL
JMIIb HEUETHYIO CYMMY; C/€OBATENLHO, HHKAKYI0 HYEeTHYIO
cymMmy, Menpmiylo 10 pyOuseli, HEJNL3A NPEACTaBHTH HEUCTHBRIM
GHCJIOM OHJIETOB. AHAJNIOFHYHO, YeTHOE YHCAC GHJETOB, KaMK-
JHIfi H3 KOTOPHIX TPEACTABAACT HEUETHYI0 CYMMY, MOTYT
COCTABHTL JIHIIb UETHYID CYMMY; CJIEOBATEJILHO, HHKaKYlO
HEYeTHYIO cyMMy, Membmyio 10 py6neldi, Hennss npefcta-
BHTbL GeTHLIM uHcjoM Ouaetos. Mrak, uetnas cymma, MeHb-
nast 10 py6aefl, momer OHTB npeAcTas/jeHAa JHIHL YETHEIM
gHcaOM OHJIETOB, a HeyeTHas cymMma (Mensmas 10 pyGaeir)
TpebyeT RAA CBOETO TPEACTABJACHHS HEUETHOTO KOJMUECTRA
Ouneros.

Taxum ofpasom, Bce cyMMb, re menbmme 10 pyGaed,
YIOBJIETBOPSIOT NOCTABAEHHOMY YCJIGBHKY, BCE OCTA/bHBIE CYM-
MLl HE YIAOBJETBODSIOT.

XXHLL7.2. Tlyete K — ofman Touka Bcex TPeX OKPYXK-
pocrell (puc. 41). Tak KaK OKPYKHOCTH 0O YCJIOBHIO PABHH,
ta KA, ecTb NepneHAuKyJaap, INPOBENEHHLIH uepes CePerHHY
M, orpesxa 0,0,; manee KA, — nepnenamxyasp, NpoBeeH-
HLIR uepes cepeauny M, otpeska 0,0,, u KA, — nepuengn-
Kyasp, NpoBEAeHHbiH yepes cepequny M, orpeska 0,0,. Touku
M, M, M, aBraoTcA TaKKe cepefAHAMH O'fpesl(ms KA,
KAy, KA, B TPEYTOJIbHEKAX KA,A, u 0,0,0, otpesor M M,
ABASACTCH CDEeAHed aunuedf H, cnenosareubuo.
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0,0, = IM,M; = A,A,.
Auanornuxo,

0103 = 2M1M3 == A1A3,
0,0, = 2M M, = A A,.

Orciofa H caenyer Tpe-
6yeMoe paBeHCTBO Tpe-
YTOALHHKOB!

A A A A = A 0,0,0,.

XXII.1.7 4. Tlokaxem
Npexje BCEFO, 4TO TOY-
ka A, N u B, néexar ua
ofHol mpamMoH. B camom
Iene,

£ ANB, = £ ANM + Puc. 4L
+ £ B,NM. ‘

Ho yram A NM n B,NM — fipample, TaK KaK ONHpAanT-
cd Ba gaametpH. Utax, £ A,NB, = 180°, 1. e. Touka N Jjewur
Ha oTpeake A B, ' '

Paccmotpum Tenepr tpeyroseumk. A MB, [lockomexy
yrant A BM w BAM — npsmuie (0oHA  OnNEpaioTcA  HA
AuameTphi), a yron  MNB, Kaxk [0KasaHo BHIIe,—— TOXe
npamoif, To npameie MN, A,B, n A,B, sBamoTca BHCOTaMK
B paccmaTtpuBaemoM Tpeyroabiuke A ,MB, CnenosatennHo,
STH TPH NpsIMBIE NepeceKaloTcs B ONHOR TOuKe

XXII1.1.8.1. Cymma undp paccMATPHBAEMOro YHCJIA paBHA
300, 1, e. gesauTca Ha 3. CleqoBaTeNbHO, H CaMO YHCHO JOJIKHO
JenuThea Ha 3 (mo npH3naxy geqaamocth Ha 3). Ilyeth Tenmeps
x = 4%, TAe d — uesoe uHesao. Torja a Takxe AEHTCHA Ha 3
(BHaye M YHCAO X He JNeNHJiock Obl HA 3), W, 3HAYHT, YHCJIO X
JOJIXKHO JeuTbea Ha 9. Onnako cymma uudp uHciaa x (pasHas
300) Ha 9 He jenuTcsA, a notoMy H x He genutea Ba 9. Tloay-
UeHHO® NPOTHBOPEUHE [OKA3HIBAET, YTO WHCIO X HE MOXKer
OLITE . TOMHBIM KBajpaToM. :

XXIHIL1.8.2. BygeM ajan KpaTKOCTH HasbiBaTh HIPOKOB,
3aHABIIHX TIOCJIG[HHE TPH MECTa, «IIOXHMH», 8 BCEX OCTA/E-
HBIX — «¢XOPOIIHMH»®

[TnoxHe WrpoKH coirpaid Mexay colofl, KAK HETPYAHO
BHIETb, TPH NAPTHH, H B FTHX NapTHAX GblIO HAGPAHO B OOMeH
CAOXKHOCTH TPH OUKA.




Ilo ycaoBH0O, 3TO — MOJMOBHHZ BCEX OYKOB, HAOpaHHHIX
N/IOXHMH HIPOKAMH; SHAYHT, B HIpax ¢ XOPOIHAMH IJIOXHE
MrpoRM Halpasy eme 3 oyxka. Ho Bcero Mexay mioxume m
XOpOUIHMH HIPOKaMH ObO chirpaHe (n — 3) -3 naptuii »
PasbIrpaHo CTOJBLKO XK€ O4YKOB (12 — ofliee YHCJIO HUTPOKOB).
Hs #ux 3 ouka B3saaH MJI0X1e UIPOKH, 4 OCTANBHEIC OUKH B3I
xopowne, CnepoBaresbHO, B NAPTHAX € IVIOXMMH HIPOKAMH
XOPOLIHE HTPOKH -3aBoeBajiit (n — 3).3 — 3 ouka, W, sHauur,
CTOIBKO K€ OYKOB XOpOIlHe HrpokH Halpany (B obwed cnox-
HOCTH) B Hrpax ApYr ¢ ZPYIoM.

Kak Aerko suners, Mexy XOPOWHMY HIPOKaMy GuJIO mpo-

BEJIeHO -9-_—3)2&:0— NapTH ¥ PA3EIFPAHO CTONBKO e OYKOB.

CregoBaTenbHo,

(_“_“‘_.?.L;i:_ﬂ_=(n_3) .3—3,
OTKY/ia TIOAYYaeM ABa peweHud: n = 4, n = 9.

SlcHo, Mexay TeM, YTO BapHAHT n = 4 J[oumeH OBHTb
HCKJIOYEH, TaKk Kak B 3TOM C/yyae eJWHCTBEHHHIH XOpommi
MrpOK Halpan Bce CBOM OUKH BO BCTPEYAX ¢ TPEMS OCTAMb-
HEIME yuacTHHKamu. Ocraercss ofiHo pemenne: n = 9, OnHaxro

STHM 3ajaJa ele He pelleHa,

5To 1717171717171 72K K&K eille HEACHO, IoJHTCA

2 7117171717171 u 210 3Bauesde n. Jus Toro
BN 1o T 717171 9roful yGenuTeca B 9TOM, HYX-
T 7101217 7| HO mokasath, 4TO BO3MOKHO
ArARRE 7171217 Takoe pacnpefeneHue OUKOB B
AN R T 1715 TYPHIpe MEXAY ACBATHIO yHacT-
ICACARRA T 7 Tz] HUKaMH, NpH KOTOPOM BHILON-
VAN AER A A 7] BAoTCs TpeGOBAHHHA, YKAa3aH-
A A RVAL HElE B ycJioBuH sajaym [lpu-
| Mep TypHHpHOH TabAHlEl, Ko-

Puc, 42 KaspiBapliei, 4To Takoe pac-

npejeNenye OYKOB BO3MONKHO,
' : npuBefieH Huue (cM. pHe, 42),
XXI1.1.8.3. Tlposegem auarorman, AC B npsMylo, npo-
XOASIYIO HePe3 TOUKY B H mapaiebHYI0 3TOH JHaroHANH.
OGosnaunM yepe3 P TOUKy mepeceueHHs 3TOH MPAMOH ¢ mpo-
Zomxenuem croponnl DC (puc. 43, a). Tpeyronvruku APC
H ABC nMeior obiee ocHoBanne AC H, oyeBrIHO, pAaBHHE BhI-
corel.  CHeloBaTeNbHO, MX MUIOIaAY PaBHHL
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TNpeanonoxum chavana, uro cepenuna R otpeska DP
mexur pa orpeske DC. Tlpobeaem Mexmamy AR x cropome
DP B tpeyroneHike ADP. Tak kak BbICOTA Y TpeyroJLHHKOB
ADP n ADR ofmas u OCHOBAHHE OJHOTG COCTABJNET MHOJO-
BHHY OCHOBAaHHS JPYroro, ToO .

1
Saapr = —5~ Spapp -
Tak xax mpu sTOoM
Saapp = Spanc + Saarc = Saapc + Saasc = Sasco,

10 mpsMass AR — uHckomasi.

Puc. 43.

Iycte Tenepe Toyka R okaxercs BHe oTpeska DC, . e
PC > CD. B TaKoM ciyuae npopefeM elle NpAMYwo, mapal-
nenvuylo pguaronann AC, # mpoxopfmyio weped Touky D
(puc. 43, 6). LFenr @ — Touka mnepeceyeHns sToif npaAMoil
¢ npofomKeHueM cropoHn BC, To cepeguHa S orpeska BQ
3aBEJIOMO JeXHT HA OTpeske BC. '

[eficTBHTENBHO, H3 NONOGHs TpeyroasHukoB BCP u DCQ
Brtekaer, uto BC: CQ = PG,: CD, a tak xak PC > CD,
To PC:CD > 1 n, sgauur, BC: €Q > 1. Huaue rosops,
BC > CQ, u riotomy cepeiuna S orpe3ka BQ JeXHT HA OT-
peske BC. '

M3 s1oro, KaK H paHbiue, jerko CJeAyeT, YTO B pacCMaTpH-
BaeMOM cJjiydae npamasa AS — uckoMas.
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XXHI.L8.4. [Tposeaem npsmeie OA n OB n 3am'rpl—1xyem
yron AOB (r. e. 10T yroa, B KOTOPOM PACTIOJIOMEH OTPe3OK
AB) H BepTHKAJbHEE ¢ HUM yroa (puc. 44, a). dcHo, uro Tou-
ka C (unu D) GyneT oTMeueHa, ec/H OHA HE JEXKHT B 3amTpH-
XOBAaHHBIX YIVIaX, H He OVAET OTMEYeHa, €CJIH OHA JIEKHT B
OZIHOM H3 3aBITPHXOBAHHEIX YIVIOB.

MOryT npelcTaBHTLCH CHEAYIONIHE BO3MOMHOCTH:

1) Orpesok CD He mepeceKaeT HH ONHOH H3 NpPAMBIX
0A, OB. B stom cayuae ofe Toukd A, B ABASWOTCH OTMeueH-
HbMH. Touke e C # D jexaT ofe B OJHOM H TOM Ke M3 4eThl-
pex yrics, .ompexeaseMuix npamuME OA u OB, T. e. ju6o
ofe ABARIOTCR OTMEUeHHEMH {(pnc. 44, 6), nuGo ofe ne aB-
JNAIOTCA OTMedeHHEIMH (puc. 44, B). MTak, B paccMarpHBaesMoM
cayuyae orMedenn Jgubo 2, JuGo 4 TOYKH.

Puc. 44.

2) Orpesok CD nepecexaer Tosnpko oaHy H3 npsamux OA,
OB, 1. e TONLKO OLHA M3 TOYek A, B snjdercs oTMeueHHOH.
Touku xke C 1 D nexar B JBYX CMEXHBEIX yIrJaX, onpejesase- .
MuX npaMsiMi OA, OB (puc. 44, r), T. €. 0lHA JIEKHT B 3alUTPH-
XOBAHEHOM YAy, a Apyrag — B HE3aluTpHXOBAaHHOM; CJefo-
BaTebHO, TOJNLKO OfHA H3 Touek (, [ ABnAeTCA OTMEYEHHOH.
Hrak, B paccMaTpHBaeMOM CJay4ae OTMEdeHE! 2 TouKh.

3) Ortpesok CD nepecekaer oGe npsmpie OA, OB, T. e.
BY olHa M3 Touek A, B He sapasercd oTMeuentol. Touxi C
H D nexar B 3TOM cayuae B ABYX BEepPTHKAJbHBIX YIJax,
T. e. aufo obe ormedennl (pHc. 44, 1), aubGo HH oAHA H3 HHX
He oTmeueHa (puc. 44, ). Mrtak, B paccMaTpHBaeMoM ciaydae
aufo 2 TOUKM OTMeueHbl, Ju(o HHM OJHA HEe OTMEueHa.

ConocTaBiisian Bce BO3MOMHOCTH, Mbl BHIMM, YTO MOTYT GhiTh

_OTMeueHHuiMU (, 2 #an 4 TOUKH. ~
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XXILL8.5. Mu nomxum mokasats, uto cymecrsyer Gec-
KOHEUHO MHOI'0 YHCEJI 71, He MPEACTABHMHWX B BHIE m=p - n2*,
M=l nokaxeM Jaxe, uTO cpeaM vuucel, SBASICHHXCA TOU-
HHIME KBAIDATaMH, GECKOHEYHO MHOTO uHCEN OGVIANAIOT
TpeOyeMbiM CBOACTBOM. B camom nene, ecniw Mm Bosbmen
m = @%, T0 i p NONYYHM BEIpAKEHHE:

Yrobn p 6Oe10 BPOCTEIM, HEOGXOAMMO -Tenepb, YTOOH ORMH
u3 compoxuteneil 6ma pasen 1. Tak kak a -+ n*, oueBHzHO,
GoJibiile YeM @ — R, TO JO/KHO BHIIO/MHATHCH KMEHHG COOT-
HOLICRHE; -

a— nt =1,

B rakom cayyae n* =a— 1, 7 notomy p = 1. (a + n¥) =
=a+(@—1)=2a— 1. Ocraetcs JHIIL 3aMETHTb, YTO
HEYEeTHBIX HHcea 2¢ — 1, He ABJASIMHXCA MPOCTHIMH, GecKo-
HEUHO MHOTO (TAaKOBHI, HanpHmep, Bce uwHcsa Buja 36, rae &
nevetHo). TakuMm o6pasoM, MOXKHO NofoGpaTh GeCKOHEWHO
MHOTO 4Mcen g1 == g, Iy KOTOPHIX MHCJO P B COOTHOLIEHHH
m = p -}- n%* He MOMET GHTH HPOCTHIM. .

XXII1.1.9.3. Ilycte I — HexkoTopas mpsAMasi, MpoXofsAmas
uepes Touky O; A m B — Touki ee mepeceyeHns: ¢ rpaHALned
MmHoroyrosieHuka. ‘Ham Hago noxasate, yto OA = OB (aas
Jo6oft npaMoit [, npoxogsimieli uepes Touky O). Honyerum,
HaNpoTHB, uTo oTpesku OA u OB He paBHH; MYCTb HAnpHMEp,
0A > OB. .

BostmeMm npamyo I, npoxoaamyo gepes O H nepecekan-
Y0 FPasuily MHOTOYroJbHHKA B Toukax C H [J, HACTOALKO
6AH3KO PACHOJMKCHHRX OT Touek A H B (COOTBeTCTBEHHO),
yrofs 6o OC > 0D u, kpome ToOro, YTo6H HA y4acTKax
rpaunnnst oT A jo C 1 ot B 1o D He 6110 BEPUIMH MHOFOYTOJB-
HHKA (B CHNY BHIMYKJOCTH MHOTOYTOJNLHHKA 3TO BCETAA MOXHO
caenars), Ilpsmas [ pas6HBaeT njoMAaZb MHOTQYTONLHHKA .
Ha uacth S, u S, nupAmas [’ — Ha uacTH S; ® S, OpHIEM,
Mo YCJIOBHIO ' :

r r
SI = Sﬂ, Si = SZ-
BounTas OHO PABEHCTBO M3 APYrOro, NOJYIHM

Sasop = Sx acc. )
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OIHAKO H3 paBeHCTB
Saoc = - 40 - OC - sin Z AOC,

Sasop = = BO - OD - sin 2 BOD

B CHNY COOTHOIIEHHH
0A>0B, 0C > 0D, £ A0C ="/ BOD

BBITEKAET, 4TO S Aa0c > Sapob. I"Ionyuenuoe TPOTHBOpEXHe
-MOKAa3LBaeT, 4To Jjaa Jmobofi npamoii [, npoxoasuet
. gepes Touky (), mMeer MecTo pasencrso OA = 0B. Bro u
03HAYaET, UTO O ects LUEHT) CHMMETPHH MHOIOYIOJbHUKA,

XXIIi.1.9.4. O6o3HaunM TOUKY, 3aAAHHYID BHYTPH OKpYX-
soctu, uyepes A. Ilycrs cHauana uerBeptas BepumiHa D sB-
Jasgerca B IPAMOYTOJBHHKE  BEPUIHHOH, NPOTHBOJEKAIECH
pepurRe A {puc. 45, a). B 3ToM cayuae no Teopeme [Tudaropa
0D* = OF* 4 FD?, tak kak OF | CD, OH 1 BD. Yunrh-
Basi paBeHCTBA

OF = HD, BH = AN, FC = ON,
noaygyaeM oOTCioza '

OD? == OF* 4- OH?* = OF? 4 FC* — FC* - OH® 4 BH* —
— BH? == (OF2 4 FCﬂ) + (OH® -- HB%) — (FC? 4+ BH?) =
= 2L R — (ON? + AN%) = 2R — OA3.

Taxum obpasom,

D? = 2R* —0A3,
T. € JAHHa oTpe3ka 0D He 3aBHCHT OT MOJOMKEHHS INPAMO-
YTOAbHHKA. JTO 3HAYHT, UTO TOUKA D JEWUT HA OKPYXKHOCTH
panuycay 2R® — QA2?, KOHUEHTPHYHOH ¢ JanHOl, 3amernM,

YTO /2R*— A0* >R, T. e 9Ta OKPYWKHOCTH JIEKUT BHE
JaHHOH OKPYIKHOCTH.

Ecau Tenepn Touka D sBasieTcss B nNpsAMOYTOJNBHAKE Bep-
LIMHON, cMexHo# ¢ A, To, Kak Jerko Bufets, OD = OA (B cuny
CHMMETPHH pPHCYHKA 45, § OTHOCHUTEJILHO IIpSMOH, NpoXoaf-
el gepes HeHTp ¥ ReprneHIuKyasipHofl AD); chepoBaTenLEO,
Touka ) JEKHT Ha OKPYXHOCTR papmyca OA, TAaKKC KOHUEH-
TpuuHOH ¢ ZauHoH. Ilpu sTOoM, pasymeercda, Touxka D gomkna
OuLITh OTJHYHOH OT TOYKH A.
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[Tokaxem Tenepsb, 4To J0Gas
TOYKA KamJOH HX ITHX JBYX OX-
pyxHOCTel, 38 HCKIOUCHHEM TOY-
KE A, NPHHAANEIKHT MHOXKECTBY
YETBEPTHIX BEPHIHH [PAMOYToJb-
HuxoB. Ilyers X — nwbast touka
BHYTpEHHEl OKPYXHOCTH, OT/NHY-
naa or A (puc. 45,6). Coepunus
Xu A, npoResiem nepnenIHKYAsphl
AB’ u XC' x orpesky AX jo
nepecedeHust ¢ JAHHOH OKpyH-
HocTelo B Toukax B’ m (. [loka-
xeM, ut0 AB’C’'X — npaMoyrob-
HuK. CyMMa YIJIOB NpPH Bepuid-
Hax B’ w ' ueTHpexyronbHHKa
AB’C’X paBua, oueBufHo, 180°
C npyrof CTOpPOHEL, 3TH YIJIbl pABHE
B CHJY CHAMMETDHH UYeTHIpeXyroJb-
HHKA OTHOCHTEJIBHO TepIeHIHKY-
JApa, IpoBeeHHoro 3 uerrpa O
K otpesky AX. Tem caMeM AoKa-
3aHo, 9to AB'C’ X — npaAmMoyrop-
HHK, H, 3HAUHT, Toyka X npuHag-
JIEXHT PacCMATPHBAEMOMY MHOKe-
CTBY.

PaceMoTpHM Tefleph MPOR3BOIE-
HYIO TOUKY Y BHeIIHEH OKpYXHO-
cri. CoeapnuM Toukd ¥ 04 A 1 Ha
otpeske AY, kak Ha ZKuamerpe,
MOCTPOHM  OKpyxkHOCTh. [TycTh
B — ogna H3 Toyek ee mepecede-
HHA ¢ JaHHOH oKpyxHocThio. 1o
ToukaM A u B yke MOXHO 1no-
CTPOMTh INIPAMOYrOJIBHHK, TpPeThbf
BepminEa C KOTOpOro, NpPOTHBO-
JMexaman BeplirHe B, nexur Ha
JaHHOH  ORpysuocTH.  Takux
OPSMOYTOJbLHHKOB  GyIeT ABa
(puc. 45, B), npHYeM YETBEPTHIE HX
BEPMLHHEL, M0 JOKA3aHHOMY, AOJI-
KHLI J€K4Th HA BHEUIHEH OKpYK-
HoctH. C Apyrodl CTOpOHBI, 5TH
yeTBepTLIe BePIIHHLE 0GOHX ITp AMO-
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YTOJIBHHKOB AOMKHbL J&KATh Ha npamoit Y B, rak kak Y B | AB
no nocrpoennio (yron YBA onupaerca Ha guametrp). Hoy
npsmoit BY ¢ BHeutHell OKpYXHOCTRIC €CTh Kak pas JABe TOUKH
nepeceyenus, 3HAYUT, HMCHHO OHH H HABJAKTCA YeTBEPTBIMH
BCPUWIHRHAMH ITDAMOYTOJIBHHKOB. Tak xax OIHa H3 TOUeK OEpe-
ceueHHs InpaAMoll BY ¢ BHemnHell OKpPYMXHOCTHIO, OYEBHJHO,
coBnazder ¢ Y, To Touka ¥ NpPHHAAMENKHT paccMaTpHBaeMoMy
MHOKECTBY.

XXILL10.5. Pacniojoxum uucaa a,, @, ..., @, B HOpPALKE
yOLIBAHHA UX A0COMKTHHIX BEJAHUHH:
Bp ?2’ sre oy @k; iﬁl‘! = =Bﬂ'> ret >’erkl!

H COOTHOIIEHUe
Br+fi+ ... +B=0
paszennM Ha B )

G

O6oanaunM uepes B;,.; nepBoe uHCI0, a6COAIOTHASL BeJH-
YHHA KOTOPOro OTJHUHA OT alCOMIOTHOH BEJIHUYMHBI HCAA f§,:

Bl =B = e = (31> (Bt 3 > B
Cootromenne (1) nepenmmercs Torga TakuMm o0OpasoM:

1+1+1+...+1+(3'+‘)"+ ‘.+( ):o. 2
BuifepeM Temeps A CTOA5  GOMLIIHM, 9TOGH (ﬁ%ﬂ)” 6BLIO
1

MEHBILIE, 4Y&M 2TO BCerja MOXHO CLe/1aTh, Tak Kax

1 <
A=)’
NOCJEADBATENBHOCTD

Biti ( Bit1 )2 ( Bi1 )”
B 7 oo/ f1 P
npeactaBaser cofofl  yOLBAOHIYI TEOMETPHYECKYIO Tporpec-

CHIO {38METHM, UTQ Fié"+ll I < 1). Ilpu Taxom BriGope n aGcoaioT-

HAst BEJHUYHHA CYMMBE
S=(B’+’)—|— +( Be )"
Ba B .
6VACT, OYeBHIHO, MeHbme%. fIcHO Temeps, UTO KOJMYECTBO
+1 u —1 B pabenctse (2) JoEHO OHITh OZHHAKOBEIM, TaK

1 .
KaK CyMMa S, MeHbias -5 1O alCcomOTHOH BEAMUHHE, HE CMO-
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KET KOMNEeHCHpOoBaTh H3OLITKa, NpejcTaBAasiollero cobofi (no-
MOKHTENBHOC HITH OTPHUATENBHOE) W eaoe yHeao. MTtak, ume-
712, paBHbC 1O aGCOMOTHOH BeJHYHHe uMeay 8;, pasGusaioTcs
Ha napel B COOTEETCTRHH C YTBEpACHMEeM 3anauu, Mckmouus
STH YHCJAa H3 PAaCcCMOTPCHHS (YTO BOIMOMKHO, TAK KAK HX
cyMma pasda 0), Mbl MpoOBEJEM TOYHO Te K€ pacCyACHHS
AJIl OCTABIIHXCSA YHCEN H TaK Jajee, NOKA He HCyepnaeM Beex
uKCeJI. .

XXHLIL7.1. Tlpn pemeHH# 337ays MOIYT NpeiCTaBHTHCA
TPH BOZMOXHOCTH.

1. Touxn A, B, C, D 06pa3syloT BHNYKIHI YeTHPEXYroib-
HHK. B sTOoM cnyuae gi1s moGoit Toukm M HMeeM HepaBeHCTEa:

MA + MC > AC,
MB 4+ MD> BD,

CKAANBIBAA KOTOPLIE, Mbl YOEIHMCA B TOM, YTO HCKOMOH TOUKOH
ABJIseTcA TouKa nepeceuennsa jpuaronaneii AC u BD. (Hns
TOH TOUKM CYMMa PacCTOSHHI 10 BepuidH Kak pas pasia AC +
+ BD; nasa BceX oCTAJBHBIX TOUEK 5Ta CYMMa, KaK MBl BUIHM,
GoJnie. ) '

2. Touxn A, B, C, D nHe o6pasyioT BEIIYKJIONO UETHIPEX-
YyTOJIbHHKA, HO HE JIeXKAT Ha OJHOH npaMoi. B stoM cayuae
OflHA H3 TOWEK — OycTb 3T0 OyZer [ — neXuT BHYTPH MJIH
HA CTOpPOHE TPeyroJLHHKA, 06PasoBAHHOTO TPEMS OCTAJNBHLIMH
TOUKaMH.

ITycts Touka M nexMT BHYTPH HJH HA CTOPOHE TPEYrofb-
uuka BDC (ecau 0wl Touka M nexkana BHYTDH HAH HA CTOPOHE
Tpeyroaueuka ABD unn ACD, paccyxfenue Gpio Obl aHANIO-
riynem). [Tposenem npamyio AM H paccMOTPEM TY U3 BEpPUIHH
B, C, XoTopas JeXuT N0 Ty Xe cropony or npsMoit AM,
yTo H Touka D; mycts 570 Gyfer sepuuHa C (puc. 46, a).
Torga

AM + CM = AD 4- CD,
DM - BM > BD.

CKaanBas 3TH HEpABEBCTBA, MBI OGHAPYHUM, UTO
AM 4+ BM 4+~ CM 4+ DM > AD -+ BD 4- CD,

T. € J4Jd TO4YKH D HCoenyeMasa cymMa MHHHMAaNBHA.
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Ecan Touka D JeHuT N0 Ty JKe CTOpoHY oT mpsmoft AM,
yro W BepwmHa B (puc. 46, 6), To BanucaHnbie HepaBeHcTea
3aMEHSIOTCH  CJIEAYIOMIHMH:

AM+BM>AD+&1DM+CM>CQ

Pue. 46.

OTKYZAAa, CKJAjJLBafA, NOAYIaeM TO e cooTuomenHe, Eciu
Touka D nexut Ha npsamoii AM (puc. 46, B), TO NpHMEHHAMH
mobbe-H3 HAMHCAHHHX HEPABEHCTB. I/ITaK BO BTOPOM Ci1yuae
HCKOMAfd TOYKA — Touka D.

3. Toukn A, B, C u D nexar na onnoh npsamoii. ITycrs,
HanmpHMep, TOUKH € u D nexar Mexny A u B (puc. 46, r);
TOrAa HCKOMofi Toukoff Gymer Jmobas Touka M orpeska CD
{nast moboi Takol Touku M cymma AM 4+~ BM + CM -+ DM
paBra AB 4 CD; ansa touku M, ne nexamedl Ha orpeske CD,
9Td CyMMa, KakK JIerKo BHAETE, CoJbime).

XXILIL7.2. TlycTs a > b > ¢ > d. TloxaxeM npexzie Bce-
ro, YTO MOMHO [IOCTPOHTH TPEYrOJBHHK CO CTOPOHAMH a — d,
b, ¢. Iaa sroro neoOxofumo, 4TOOH BHIIOJHSJAHCH HEpaBeH-
CTBa

a—d < b+e 4]
b<a—d+4ec 2
c<a—d+ b _ 3)
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Hepagencreo (1) paBHOCHABHO
HepaBeHCTRY _ d

el b+ e d,
KOTOpO€ BHITOJHEHO, TaK Kak
a, b, ¢, d — cToponH yeThpex-
YroNbHHKa (B MHOrOYTOABHHKE -
K4XKJad CTOPOHA MEHbIne CyM- a-d -
MBI BCEX ocTanbHbix). Tak xkak ' Puc. 47
b<a,c—d>0 (s cuny Ha- P
IHX NPeAnOJOMEHHH © uHcaax a,b, ¢, d), T0 BHIOJHEHO H
HepaBencTBo (2). AHanormuno, HepasencTBo (3) cnefyer u3
TOTO, 4T0 ¢ < &, b-—d > 0. TlocTpous Teneps TpeyroasHUK
CO CTOpOHaMH a-—d, b, £, MBI JIErKO JOCTPOHM €ro Ao Tpame-
{HH CO CTOpPOHaMH 4, b, ¢, d (cM. pHe. 47): HYKHO TPOJOJ-
®HTb CTOpoHY @ — d Ha orpe3ok d (B o6y CTOPOHY, HA-
NpHMEP 3a KOHEU CTOPOHR ¢) H Ha OTpe3Kax ¢, d MOCTPOMTE
napanaesorpaMm. :

XXILIL7.3. Bynem o6xoauTh rpaHHnyY RATHYTOJbLHHKA
ABCDE rak, uto0Ll €r0 BHYTPEHHOCTb OCT2BaNdch BCE BpeEMS
cnesa. [lpn 06x0Ae Mbl Ie/1aeM TTOBOPOTHI HAMPABO WX HAJEBO.
Ecan Mbl JenaeM MOBOPOT HANpPaBO, TO BHYTPeHHHA yroa B
takoft BepmmHe Gojbme 180°, a ecan — noBopoT Ha’lEBO, TO
BHYTpeHHMI yroa meHbme 180° (puc, 48, a, u 48, 6). Tak kax
cyMMa YIVIOB NATHYTOMABHHKA paBHa 540° TO npaBniX NOBO-
POTOB MOXeT OHTh He Gonblne ABYX: €c/H Gbl HX OBJIO TPH,
TO CyMMa YIJIOB [IATHYTOJBHKKA Gblna Ok Gonbme 540°. 3Ha-

Pre. 48.
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YMT, JEBHIX NOBOPOTOB GYNeT He MeHbIIe TpeX, H TNO3TOMY
XoTq OHl JiBa H3 BHX 0673aTejqpHO MAYT NOApAN. IlycTe Takhe
JIEBLIE TIOBOPOTH! NPOH3ouLIH B ABYX BepunHax A u B. Torzxa
cropoel AE u BC Jjexar no oauy cropoHy of npsimofi AB
(puc. 48, B).

Ecan Touka D nexuT B TOM e HONYN/IOCKOCTH (OTHOCH-
TenbHo npaMoit AB), uto orpeskn AE u BE, 10, oueBHAHO,
cropona AB — nckoMad. IlyeTh Touka D J€XKHT 1O APYryio
cropony oT npsaMoil AB. Torpa npameie AD w BI) pasbusator
BEPXHIOI TIOJMYIVIOCKOCTh Ra TPH 4acT (oM. puc. 48, r). Bep-
muas C # E MOryT, OueBHAHO, JeXaTh TOJBKO B l-# m 3-i1
yACTAX, TAK KAK HHAYe NATHYTOAbHHK O OB camomnepece-
kapmwuMmed, Ecav roukn C v £ nexar B pasHelX 4acTax,
TO Hac YJA0BAETBOPHT JioGas u3 cropon: CD uau DE. Eciw xe
Toukn C u E Jjexar B ofHOH uacTH, To obe cTopoHel, CD H
DE, mepecekaor npsaMyo AB 1o ogHY CTOPOHY OT OTpe3Ka
AB ¥ Hac yJOBJIRTBOPHT T4 CTOPOHA, TOYKA MepeceyeHud Ko-
Topol ¢ mpsiMoit AB OTCTOMT Ranbime OT GuKAHIIero Kouna
otpeska (cTopona DE Ha puc. 48, 1).

XXIIL.I1.8.1. Buifepem H3 BceX OTPe3KOB, COEZHHAIOIIHX
(nonapuo) Bce TOYKH, HAMGOALMIMI (HIH OXHH H3 HAHGOJBIIKX)
H 06o3HauuM ero uepe3 AB. OueBHANO, UTO BO BCEX TPEYIOJb-
HHKA4X, COJepXKA4IUX TOUKH A M B Kak BepIIHHH, OTPe30K
AB (kar napGonbiInil) JOMKEH JeKAaTh IPOTHB NMPAMOro yria.
Takum o06pasoM, BCe paccMaTpHBaeMble TOYKH JIEKAT HA
OKDYIKHOCTH ¢ IHamerpoM AB.

ITycte C — ozpHa u3 ToueK. BLISCHHM, Te MOXeET JeXarb
enle ofHa Toyka D, ecan oHA CyLIeCTBYeT.

B Ttpeyroneruke ACD yron ACD ne npamol, Tax Kak
HHaue Touka DD coBnagana 6wl ¢ Toukoil B. Hanee, £ ADC =
5= 90°, Tak kak oH omupaercs Ha xopiy AC, He ABJAAOMYIOC
IuameTpoM. CrejoBaTesbHO, B TpeyroabHuke ACD npsiMpiM
xomgeH Ooite yron DAC; orcioga caegyer, uro CD — nua-
MeTp.

-Hrax, ecan kpome A, B, C ecTs eiile TOUKH, TO JioGas H3
HHX JLO/DKHA COBHAfaTe C KOHLOM JHAMETpa, HPOXOAAMLIero
yepes Touky C, OTKyZa S§ICHO, 4TO HAHGOJLIIEE BO3MOMKHOE
SHAYEHHE /1 PABHO 4 (YeThIpe TOUKH PACHOJIOKEHH B BepIMUHAX
NpAMOYTONbHUKA).

XXIILIL8.4. TTycrs a; — nepBuiil rabmonarens. Pacomor-
pHM Bcex HadmoJatenell, KOTOPEIE HAUANMT CJEIUTh 32 YJIATKOH
Jaufo B TOT MOMEHT, KOTZa KOHUHJ @,, JHGO ellie paHbuie (1o
YCAOBHIO, TaKHe HA(/IOZaTe/ll ecTh).
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ITyctb a, — nocnenuuii u3 Takux maGmonareneli. Pacemor-
puM janee Brex HabmozaTenell, HAYABMHX CACIHTEL 34 YAUT-
KOH, He Mo3e, 4eM KOHUHJ @5, H 0G03HAYHM 4epes d, noc/ek-
HETO M3 HHX. AHANOTHYHO BhiGepeM wabmoaatens ay H T. 1
Quepnano, UTO B KOHLE KOHLOB MHl A0MAeM N0 HaGmopaTessi,
OKOHYHBIIEro Hab/MONaTh KaK pas B KOHLE IHECTON MHHYTH
(ecan nabmopnarenb @, KOHUMJ HAGMOATL PAHBLIIE, TO MMEIOT-
€A Hamogaread, HauaBLIde CNEQHTE NO3XKE, TeM d,, a MOTOMY
MOXHO BHOpaTh Habmoparenst ag.,). Ilycts aq, a,, ..., g, —
BCE BHIGpanKbie TAKHM 00pasoM Habmopnatenu, fcho, yto mpo-
MEXYTKH HaOMONEHHA a,, Oj, Oy ... HE NEPECEKAOTCH; TOUHO
TAK e He mnepeceKalorcs TMPOMEXKYTKH, B KOTOPHE CJeqM/IH
HaGmofaTeNu d;, 4, Og, ... . JIeACTBHTENBHO, €ciM Owl, Ha-
NpuMep, HAmencs MOMEHT BpeMeHH, Korja nabmopanu a,
H @3, TO 3T0 o3HauaJo OH, YTO HabmogaTeNs a, BLIGpaH Henpa-
BHJLHO, TaK KaK d, Hauaj HaOMIOAATh TO3WKE, UeM g,, HO emle
JO TOro, Kak KOHYUHJI @,. TaKk Ka8K NPOMEXYTKH HaGMOfeHHA
4, @, ... (KKALH JAHHOHA B 1 MHHYTY) He mnepecekaiotcs, TO
Habmoparened a,, g, a5, --. He GoJsblIe 5, n6o BeChb MHTEpBAN
Habmojenus coctaeaser 6 muuyr. Toudo Tak me Habmopga-

Teneli @, @, ... He Gojee O, T.e. Bcero HaGmogateneit
a,, Gz, ..., @, EMeeTcd He Gonee Jecatu: & < 10.
Serr)

10

9

8

7

6

5

4

]

2

1 ¢ v’

g i 2 3 4 3 §
d; [a; s a, G
a, 2] s g 4
Puc. 49, N
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Teneps y Hac 3a y/anTKof Bce BpeMs HaGmioAaeT KTO-HHGYAb
H3 mojed a,, g, ..., @y; BCErO TAKMX uafmopareneii He 6oqee
10, u KaXAWH BHIAT, KaK YJHTKA nponojsna 1 m. 3HauuT,
Gosbwe 10 # ynaaTke He nponoastd. Huxke {puc. 49) npurenen
IpHMEp JBHXKEHHS YJAWTKH, KOTA2 OHA TPONOJ3ACT POBHO
10 » (& = 10).

¥auTka noJi3er TOLKO TOTEd, KOrjda HA Hee CMOTPHT
POBHO OfHH HaGMIOAATC]b, H 34 3TC BpeMms OpomoJsaeT 1 u;
OCTaJNbHOE BpPEMs YJIHTKA He JABHMKETCH.

XXHILIL9.3. Mu npencrasnseM cefe Iocky n X 4, uMeo-
mell 4 BepTukadH W n ropusontanseli (puc. 50). «Kpafinumus
MEl OyiZeM HasHBaTbh KJETKH, PACIOJIOXKEH-
HBIE #Ha mepec M ueTsepTof  BEPTHKANAX;

N OCTafMbHEIE KJTKH Ha3oBeM «CpefHHMH».
N S 3ameruM, yTo ¢ aw00ofi H3 KpalHHX Bep-
ST THKaned KOHh 338 OAHH X0 MOXET NOnNacTh
: II { TO/IBKO Ha CPELHIO KJETKY.

b 3HauHT, ecin 661 KOHB MoOr TpedyembiM
i ¢ (. ¢nocoGoMm OGOHTH JOCKY, TO KJETKH, HaXo-
g |
by
P!

JAmpecs HA Kpaluux BEPTHKAAAX, OwIIH
Okl pacHoNOMeHbl B NOCAAOBATENBLHOCTH
XONOB KOHR He noapsA (MMEHHO, HH K &-
KHE JBE TaKHe KJETKH He HIYT moA-
psd).

C Japyrofl cropoHH, KpaHHHX KJETOK
CTOJNLKO e, CKOJMBKO CPellHHX, a4 KOHb, TO

Pue. B0 yenoBmio, OGXOAHT BCE KJETKH NO OFHOMY
pPa3y H BO3BpALIAETCS HA HCXOAHYIO KAETKY.
fleno moatoMy, 4TO Kpafinne KNETKH pPacnoOXeHH He pexe,
qu Yepes ofiHy, B TpeGyeMol NOC/IELOBATENLHOCTH XOAOB KO-
A. (Ecnn Gbl rle-HuGYAb BCTPETHAHCH MOAPAA ALBE Cpenune
KJleTKH _TO B KauecTBe «KOMOeHCAUMH» LO/KHEL ObliH Okl Hail-
TACE H JBe KpaiiHue, WAyiHe NOAPHAA; MNOCAElHee, OAHAKO,
HEBO3MOXKHO, )

Mbl BHAHM, 4TO KpafiHHe KAETKH [0J/KHH 61:11‘5 pacmnoso-
HKeHEl B TpeOyeMofl moCHefoBaTe bHOCTH X008 CTPOro uepes
oy, .

Ho B T0M chyuae oHu Bce GRLIH 6wl OJHOTO HBETa, a 3T
UPOTHBOPEUHT YCTPOHCTBY INAXMATHOR JOCKH.

XXNL11.9.4. Tlo cMuCAy TepMHHA «OMHCAHHBINY, KaXKas
CTOPOHAZ NPAMOYTONBHHKA LO/DKHA IIPOXOIHTL Yeped KaKyro-
HHOYAb BEPUIHHY TPeYroJbHHKA. Tak Kak NpH 3TOM BEpIIHH
'V TPEYroJibHHKA Ha OZHY MeHBbIlIe, YeM CTOPOH Y BPAMOYToJib-
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HAKA, TO XoTH GH OfHA BEPUIMHA NPAMOYrOJbHHKA NOJLKHA
COBNazaTh ¢ OZHOH H3 BEpWHR TPEYroJbHHKA. Mur Gynem
HaskIBaTh TAKYI0 BepIAHY <rnaBHoi». [lyets A — ronasnas
BEepIIMHA TPEYrOJbHHKA, Q — coBnajaiomas ¢ Hed BepmHHa
npAMOYroJibHHKa, N — BepmuHa NpAMOYronbHHKA, MPOTHBO-
noaokuas Q. Tak kax ZCNB = 90°, 1o, oueBHAHO, TORKa
N J€XNT Ha TOAYOKDYKHOCTH, TIOCTPOEHHOH Ha cTopoRe BC,
KAK HA fuaMerpe ([OJIYOKPYKHOCTh JCHKHT BHE TPEYTO/bHHKA
ABC). Tlycrs terrepp R u 8 — cepenunnt croporn AC u AB,
0 — Touxka nepeceueHus cpefHell nmaun RS ¢ mepuanod AL
cropoust BC; X — nponssoibHasA TONKZ IIOCTPOERHCH riony-
OKPYXHOCTH, ¥ — cepepusa orpeska AX. B Tpeyrojbeuke
ALX
LX BC

0¥ =% =7
TaKk Kak OV -— cpenHad JHEHA o
Crano GpiTh, TOMKA Y JEXMT HAa MOJYOKPYXKHOCTH pajHyca

BC _ RS
K

nocrpoennofi Ha RS, Kak Ha guamerpe (puc. 51, a). 3amerim
TEernepb, UT0 UEHTp Mpf-
Moyroabiuka ecth Touka A4 M
llepeceyeHus ero JHAaro- Ky
Haned H, 3HAaYAT, Ce- >
peauHa moOoH Juaroua-
an. Tloka Bepmuna A
TPEYroJbBHKA  OCTAETCH R
rAaBHON, UGHTP NpPAMO-
YroJBHHKA  ONHCBBAET,
KaK Mbl TOKa3ajg, Ka-
KYIO-TO 4acTb JAYTH TIO- 5 - N
JNYOKPYHKHOCTH, NOCTPO-
eHHoli Ha RS, kaxk Ha W_/
nuamerpe. BoiscHuM, Ka- a) X -
KyI0 KMEHHO YacTb NoO- Puc. 51, a
JAYOKPYKHOCTH OLHChIBA-
©T HEeHTP [pPSMOYTOJbLHH-
ka. Fcnu A — roasnas BepmMua, To cropoda PN nopsamo-
yronsuuka o6pasyer co cropouofi AC TpeyroabHEKa Tyno#
yrosx: £ NCA > 90° (em. puc. 51, 6). Dror yroa cTanoBHTCH
NpsMLIM KaK pas Torja, KOTAA pOJb FAABHOH BepiHHEL
nepexoauT K Touke C. Touno Tak ke yron NBA ue menb-
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A0

1)

“Puc. 51, 6.

we 90°. [ocTponm nepmes-
JUEKynAphl K cropoHaM AC
# AB B Toukax C v B
(COOTBETCTBEHHO); OHH BHI-
CEKAIOT Ma Ayreé mnoay-
OKPYKHOCTH Kak pas Ty
ee 4acTs, KOTOpan 3aMera-
eTcs BepmuHOH N npsmMo-
YroJbHHEA ([I0K& ToYKa
A ocraetcs raaBHOH, CM.
puc. 51, 6). Ecam Te-
nepb NOCTPOKTE Ha Cpell-
HHX JIHHHAX TPeyrofb-
BuKa ABC pyrn nony-
OKpYXHOCTE} BABOE MeHb-

Iero pajuyca ¥ BLHIIENMHTb HA HHX COOTBETCTBYIOILHE YACTH,
To 06pasyercd KpPHBOJHHEHHEH TPEYroJbHHK, KOYOPHH H
ABASETCS HCKOMBIM MHOXecTBOoM (CM. pHC. bl, B).
XXIILIL.10.2. TIpeacrabum McxogHoe gHcae A B BHAe
A=10a+ 5.

INocne mepectanoBKH nocnenwedi HEGPe b B Hasaso MH HO-

AYIHM, OUEBHIHO, YKCAO
B=10#1.b-ta

Pacemotpam grtio

3B — A =3b. 1081

+3a—10a—b=—T7a-
+ &(3 - 1051 —1).

H3 aByx craraeMelx B mpa-

BOH YACTH paBeHCTBa OHO

Jenutea Ha 7. [loxamewm,

4TO H APYroe JAejiurcs Ha 7.
B camoMm rene,

4 3

_5)

Puc. 51, B

31051 —1=300..0—1=299999 99 ...9.

[ —
tn—1 npdgpa

|
& {(n—1) nubpa

Jlerko npoBepHTL, uTo 299999 n 999999 jensrca ma 7,
B noToMy uueao 3. 10%—1 — 1, a guauwr, 3B — A, nesutcs
Ha 7. Tlockoneky 38 — A pemurca uwa 7 mw A jenurca Ha 7
(no yecnoBH0), uneao 38 Towe JOMKHO AeNHTLCA Ha 7. Orciofa
ciepyer, 4T0 B KpaTHo 7, 4yTo W TpefoBasoch A0KA3aTh.
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XXILIL10.3. ycTs KT0-TO H3 COGPABIMXCA — HA3ZOBEM
€ro X — HMeer m — 3HaKOMBIX: @), Qy, ..., 4, [0 ychoBmIo,
HHKAKHe J[BA YeIOBEKA M3 &, &y, ..., 4, (3HaKoMuX ¢ X) apyr
C JpyroM HE€3HaKOMbl. JHAUHT, IJS KaMIBIX ABYX GC/IOBEK
(a;, a;)) momxen HafiTHChL €l OAMH OGIUMA 3HAKOMEIE, KpoMme
X. 3107 uenoBex NOMeH ObiThb, OYEBHIHO, HE 3HAKOM ¢ X:
NpH ITOM pa3HBIM napam (a; ;) AOKHH COOTBETCTBOBATH
pasHuie Jon (ecnd Obl ONMH K TOT K€ 4el0BeK Obi/1 OBLIMM
3HAKOMBIM OJIHOBDEMEHHO [/ JBYX HJH Gosiee 1ap H3 4HcHa
@, ay, ..., d,, TO OH, OYEBHIHO, HMeJ Ol ¢ X Gosee AByx o6
IUEX 3HAKOMEIX).

Mul BaEM, YTO uHCAO BCeX JHOJEH, HE 3HAKOMBIX ¢ X,
HE MEHBIIIE, UeM YHCJO Nap JIOASH M3 4HCAA Qy, Qg ..., O,
T. € HE MEHELIle :

C2=m(m-—1)

* C Zpyrofi CTOPOHH, KaXAHH we/0BeK, He 3HAKOMH ¢ X,
HMEeT C HUM pOBHO ABYX OONIHX 3HAKOMBIX — pasyMeercsd,
H3 UHCIA dy, Oy, ..., &,. 1IpH 3TOM Da3EBIM JIOASAM COOTBETCT-
BYIOT paduble napul (ecu Obl ofHa mapa (a;, a;) COOTBETCTBO-
BaJla IBYM KK GOJIee JIO[AM, TO @; ¥ @, MMEIH Obl, OUEBHJIHO,
6o/abie IBYX OOMHX 3HAKOMBIX, YUHTHIBAA X).

TakuMm ofpasoM, uueao mofgedf, He 3HAKOMEIX ¢ X, He

Goavine, uem C.. Chenosarenvso, n =1+ m + m__(r;aﬁ:__l)
{1 — 510 caMm X, M — GHCJIO €ro SHAKOMHIX H ”—1%—-) -

UHCIO JIOAEH, ¢ HEM He 3HAKOMBHIX).

PaccMmaTpuBad 370 BHpaikeHMe Kax KBAaJpATHOE ypaBHEHHE
OTHOCHTEBLHO #7, MBI BHIHM, YTO OHO HMEET TOJBKO ORHH
TMOJIOKHTENLHEIH KOPEHb, @ 3TO W O3HAWaeT, uTo AaA Beex X
UHCJIO /1 3HAKOMBIX STOTO UesOBeKa IOCTOSHHO,

3ameuanue Ha yparHenna BHAHO Takie, 4TO BOBCE HE MPH BCEX
# GHCHO M MOMET ObiTb LeabM, a Toasko mpe =1, 2, 4 7, 11, .. (m
cooTBeTcTBeHHO paspoe O, 1, 2, 3, ..

XX1V.1.7.1. 3anumes wucaa or | jgo 2n B OBe CTPOKH
CASRYIOWHM 06pasoM:
1 2 3 ..n—1 n .
2n2n—12n—2 .. n+2n+1.
CyMME! YHceNl B KaKIOM CTONIONE, KaK BHAHO, PaBHH. “TaK Kak
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7 4eTHO, MHl MOXeM Da3bHTh CTPOKH HA NMAapH H B -NEPBYIC
napy CTpoK sanHcarts wHcia or 1 o 2n Tak, kKak Obl1o yKa-
33HO; BO BTOPYiO Napy — uHcna or 2n -+ | ;Lo 4n aHANOrHYHBIM
cnocoGom:
2n+1 2n+2.. 3n,
4n n—1..3n+1,

H T. I
B xampofi ape CTPOK CYMMH! YHCES B CTOI61AX OJHHAKOBH,

NOTOMY TOCTPOEHHAA Ta0/MHUA YROBJIETBOPAET TpPeGYeMEM

YCJIOBHAM.
XXIV.1.8.2. IlogaxeMm, 4TO 3afAyMaHHBIi HaGEpP MOXHO

OnpeneJHTb, 3a43B BCEro OAHH BOIIpOC. Hmenno, ROCTATOUHO

B3ATh
a, = 100, a; = 1008, ..., a, = 100",
Torpa coofinerHana Ham CyMMa paBHA
S, = 100x, 4 100%, + ... 4 1007x,.
PaccMoTpHM Temneph COOTHOLIGHHE

Sy 100x; + 1008, - .. 4 1007—E 5,
oo = 1007 + %5

H NOKaXeM, 4uTo

100x, - 1002, 4 ... - 1002~1 x,_1 ’ <
’ 1007 SR

JefcTeUTO LD,
[100x, 4 100%x + ... + 100"~1x, ., | < 100 - | x,| +
4+ 1007 - | xg) 4 ... + 10071 o | %, 1 <
<9 (100 + 100% 4 ... 4+ 10071y,

TaK KaK X,, Xy, ..., X,—, — OFKHO3HAUHHE uucna. Yucao
9(100 4+ 100° + ...+ 100"-1) KAK JIErKO [MOHHATH, HMeeT
2n — 1 ,uecmuqﬂblx 3HAKOB M COCTOMT H3 HYyJe# u JeBa-
TOK, T. € OHO MeHbme, ueM 99...999, m nojasHo MeHbIe,

— e

‘ Zn—1 urdpa,

yem 10201,

TakuM ofpasoM, HHTEPECYIOIIEE HAC OTHONIEHHE MEHbILE,

uemM
a1 :
102n—l 107 » _l"' _ 1

00r <TI0 T W
Mut nokasanu, ato omomeﬂnel—gé,,— OT/MYALTCA OT Ie-
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' 1
Joro yHcha x,, MeHbILEe, 4YeM Ha 'ﬁ-; 370, OQEBH)IHO, no3no-

JARET OFHO3HAYHO ONPEASNHTH X,. 3Han x,, Mb MOXEeM HaATH
CYyMMY

Sy = §;— 1007, = 100x, -+ 100%x, -+ ... 4 10071 %, _,
H N0 Heil HaliTH x, , (pasgenus Ha 10071}, u 1. 1,

3amevaune Ecay see wnena xi, X3 . Xp DONOHHTEMBHH, TO S,
npeicTapifer coGofl umCAO, Y KOTOPOrO Ha HEeyeTHHIX MecTax CTOAT umpel
X @ HA YETHWX MecTaX — HYJH, TaK YTO pelleHWe SaZaul B STOM CJydae

OCOGEHHO MPOCTO.

XXIV.1.,9.4, Tak xak npoesl B antobyce CTOHT 5 Koneek,
4 HH Y KOro H3 naccaXXKHpoe, no Y¥CJOBHIO, HET MOHET MeJIhye
10 xoneek, To nocne onsaTh Npoesia KaXALH naccaKup
JOMMKEH TOJYYHThL cAayy, T.e. MOCHE ONAAThl NPOe3fa Y Kaxk-
JIOTO H& PYKax [O/uKHA OCTAarhCsl XOTH
' 6ul onHa MoHeta. Takum ofpasoM, nocne
OIIATHL HA pYKax Y MNacCakKupoB
NOJKHO OCTATHCH He MeHbie, uem 4k 50
MOHeT. BMecTe ¢ TeM CTOMMOCTb Npo-
e3fa 4k maccaxupop cocTapiser 208 .
KOMeexK, H JMA ee OmJaTH jaxe
20-koneeyHHMH MOHEeTaMH (ca- .
MBIMH KDPYNHEIMEH A3 HMelOmHXcd) mo-  4Y
TpeGopasoch Gbl HE MEHbIIE, YeM &
MOHET. 3HAuMT, B Kaccy asBToGyca Kacca
GyzeT OnyIleHo He MeHbiue £ MOHeT,

H o0ilee HEOOXOAHMOE KOJHUECTBO MO- Puc. 52,
HeT paBHO 5&.

HaMm ocrasoch nOCTPOHTE OpPHMEp NPAaBHJBHOH OMJIATH
npoesfia NpH HAJHYHH Y JaccaXupos poBHO 5k momer. Pa-
30656M NAcCAXKHPOB Ha k TPYIN 10 4 yenoBeKa H MyCTb B Kak-
AOH Tpynme JACRbIH pacnpeleseHH caeayiommuM olpasoM:

.

L

oo

1-fi maccamup: 15 xom.;
2-fi maccamup: 10 4- 10 xomn.;
3-# maccaxup: 15 xom.;
4-# maccaxup: 20 xom.

(5 MoueT HA KaxAylo rpynmy H3 4 uesioBek; Bcero, 3HaYMT,
5k Momer). Pacuer B rpynne nponCXOAMT creayoumuM ofpa-
som (puec. 52):
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fi nonyvaer 10 xon. B3amen 15 kom.; .

2-i » 15 xon. » 20 xon.; :
% » 10 xom. » 15 xom.;

4-0 » 15 xom. » 20 xkom.

B Kaccy onymeHo 20 KON 3a 4eTHpex NacCakHpoOB.

XXIV.1l.7.1, Ham gan MHOroyroAbHHK, B KOTOpOM HpoBe-
JieHBl Kakue-To juaroHanau. CoTpem ux u 6yjeM NPOBOJMTh
CHOBA, HO YyXe N0 OJHOfi, 0 OYepejH.

[leppag juaroHans pasjesH/ia MHOTOYTOJIbBHHK HAa JBa;

Kax/IbIf M3 HUX NOKPAUIEH CHAPYKH BCIOAY, KPOME JHArOHAJH.
Ho Tak xak ;amaroHanb mokpaumieHa ¢ OAHOA CTOPOHH, SICHO,
YTO OJMH M3 ABYX MHOTOYIOJLHHKOB IIEJHKOM MOKPAILEH CHa-
pyxHu (puc. 53, a),
" Jlpoeefiem BTOpyIO hvaroHanp. Ecam oHa NPOXOIMT TaK,
4YTO He nepecekaer BEIGPAHHOrO HAaMHW MHOTOYTOJBHHKA, TO
HHYEro He MeHseTcA — BHOPAHHBIl MHOTOYTOJIBHHK OCTaercs
OKpAHIeHHEIM CHAPYXH (pHe. 53, 6), €csH e AHArOHaAb Hepe-
CEeKdeT MHOTOYIOMLHHK, TC OH2 CHOBA pasGHBAeT ero Ha jge
UACTH, OfIHA U3 KOTODEIX, KK W PHELIE, OKDAIIEHA CHAPYXKH
{puc. 53, B). .

\_\_/ \ \____J
g d) 8

H kaxapii pas, OpoBoAs HOBYW AMAroHanb, MH JuGO
NPOCTO COXPaHnsieM y:Ke HMEeoUUics MHOTOYTOMBHNE (OKpalneH-
HBIH CHAPYXKH), 16O MOJyuaeM HOBHIl — H TakK NOKa He Tpo-
BeJeM BCe JAHAroHAJM.

XXIV.11.7.2. Paccvorpum Tpeyronsaukn APS 1 BQP
(puc. 54, a). Tax kak AP1BQu PSLPQ, o 2 APS=
= £ BQP n ASP = / BPQ, Anajormuo, 2 BQP = /CRQ=
=/ DSR u £BPQ= / CQR = / DRS. TlockonbKy B
NDPAMOYTONLEYKE POTHRONOJIOKHEEE CTOPOHE PABHH, T0 CApa-
BeLNHBEL cooTHOmeHus: PQ = RS u QR = PS, oTKyAa Bb-
TekalT paBeHcTBa: A BPQ = A DRS u A APS == ACQR,
Crneposareneno, AP = CR =%, BP=DR=1—x AS =
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=CQ =y, DS =BQ =1 — y (Mt cunraem amecy, CTOpOHY
KBazpata pasHod 1). ' Bumucannme cooTnomerna sepmm,
TakuM ofpasoM, AJAH JIKOGOro mpaMoyrodbHHKa PQRS, Brhu-
canxoro B kBagpatr ABCD. '

8 g ¢ 8 g x
a d
: 9
P P
o
A S D A X $ D
x @ aj’_ﬂ az
B c 8 //—— -‘\\ c
&) &) | R N
J I
P 1
9 \\ '//.D
A s * 0 A4 S S
Puc. 54,

Ilycrs Tenepy P u R — moGble Taxye TOYKH HA CTOPOHAX
AB 1 CD coorercTBeHHO, 970 AP = CR = x, BP = DR =
= ] — x. Ecoin Mul BuiGepeM Tourn Q u S ma cropomax BC
A AD Takum o6pazoM, uTOOH BHINOJHAJIHCE COOTHOLIEHHS:

CQ=AS =, BQ=DS=1—z ()
HIHA
BQ=DS=3x CQ=AS=1—%, @

TO B TOM B ApyroM ciyuae durypa PQRS Gyner npencraBasts
cofoft upsMoyroibHHK (npoBepbTel). B mepeoM cayuae ero
CTOpOHEL GYAYT NMapajJeqbHLl ZHATOHAMAM KBAafpara, BO BTO-
poM cayiyae oH caM Gyzer KBajpartom {cM. puc. 54, 6 ¥ 54, B
COOTBETCTBEHHO). 3aMeTHM Tenepn, uro Yy Moloro JAPYToro
OpSMOYTONLHHEA, BIHCApHOTO B kpappar ABCD, Bepiinupl
gotoporo P u R newar na ctoponax AB u CD (cooTBeTcTBeH-
HO), ABe APYrHe BEPINHHB JO/BKHEI JCKATh HA OKPYKHOCTH,
nocTpoeHHoOit HA oTpe3ke PR, Kak Ha guamerpe,— Kaxkjad Ha

365



cpoeli moayokpyxkHocTH. Kaxkaas ¥3 STHX HIONYOKPYKHOCTER
TIepeceKkdeT COOTBETCTBYIONLYIO CTODOHY KBajapara He Oouee,
yeM B JBYX Toukax (puc. 54, r); sHaunT, Goasme ABYX MPAMO-
TOJNBHAKOB, BIHCAHHLIX B KBAIpaT, ¢ BEPRHIHHAMH B TOUKdX
H R, uecymecrsyer. Bmecte ¢ TeMm JBa TAKHX IPAMOYIOJb-
HHKA MBI YK€ MOCTPOHAH Bhime. TéM cAMBM YTBEDKJACHHE
AOKA3aHO. :

XXIV.IL.7.4, [Iycth B TabaHue paccTaBJIEHO MEHBIIe, YeM
ceMb 3Besfiouek. Torga BOMOMKHHL JBa Caydas: :

1) Moxer C/IY4HTECA, 9TO B KJKOH-TO CTpoke TaGJHUK
3Be3ZIOYeK BOBCE HET; HYCTh 910, HanpuMmep, NEpBas CTPOKA.
Toraa naiigerca cTpoka, B KOTOpofl pacnosioxeHo He Goabiue
JIByx sgeaouek. HeficTBHTeNLHO, ecaH Ghl B KAXKIOH H3 Tpex
OCTAJBHHX CTPOK COEPHKAJIOCh HE MEHbUIE TpeX 3Be3fiouex,
TO O6IIee KOMHYIECTHO 3BesfoueK B TAOMHLE NpeBICHA0 Ol 6.

IMycrs pas OnpefencHHOCTH, CTPOKOR, cCopepkalief nHe
Gonee ABYX 3Be3Jl0ueK, ABJAAETCH BTOpad. Brluepxuem us tab-
JEIL TPETHIO M- Y9eTBEPTYI0 CTPOKH, & TaKme CTONGUH, COxep-
HKalMe 3Be3fOYKH BTOpoll cTpoku (9ThX cTONOUOB, KaK OB
NIOKA34HO, He GOJIbilE IBYX).
INonyuusiascs Tabauna

* ¥ ¥ X! BoRCE HE CONEPKHT SBe3-
*1 * %| [ouek.

% [ 3% 2) Iycry Temepn B Ta6-

- JMIE HET CTPOK, He cofep-

*] 1% bt Kl Kamux 3pesjiouek. Ecau 6

Puc. 55. OPH 3TOM B Tpex CTPOKaxX

HAILIOCH [0 ABE 3BE3NOMKHU,

TO YHCAO 3RE3HOUEK B Talau-

ue npeBricH0 Ol 6. CrienopaTenbHo, HAHAYTCA ABe CTPOKH,

B KaXKIOH H3 KOTOPHIX COJEPXKHTCS TONBKO 1O ORHOH 3Be3-

Houke; nycte 3to GyRer mepsas M BTOpas CTPOKH. Bhiuepk-

BEM TPeTbi0 d YETBEPTYH® CTPOKH Tabauum M Te CTONGLH,

B KOTODHIX CTOAT 3BE3JCUKH NepBoit u BTOPON CTpoK (Takmx

CTOA6LOB, KaK MH BHAenH, He Gosblte ABYX). OcTamascs
TabJIHIla He CONEPIUT 3Be3J0UEK.

Taxum obpasoM, nochejuee YTBEPKAEHHE 3aKauH JOKA3AHO.

Ocranocy NOCTPOMTL APHMED PACHONOKEHHS CEMH 3Be3fo-
vek. JlBa Takux npumepa noKasaHe Ha puC. DH.

XXIV.I1.8.5. Ilyctn, HanporHs, rae-HHOYAL B NOCTPOGH-
HOH MOC/ENOBATENbLHOCTH BCTPETHJIACh YeTsepka (a, &, ¢, d).
Ilokaxem, uT0 B 3TOM Coyuae Bce uHCJIa JaHHOH UYeTBEPKH
BosoRuTeAbHEL. T1yeTh cnepBa B yeTBepke uMeeTCs OXHO OTPH-
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LaTeNbHOR YHCNO, T. € 3HAKH B HEH PACTIONONKEHH Tak: (¢ Tou-
HOCTBIO [0 LMKNHYECKOHl NepecTaHoBKH):

+ 4+ 4+ —
PaccmorpuM Toraa nepebie NATH LIATOB HCCJETYEMOTo Rpo-
necca:

L A++—2 ++——3 +—t—4. — 5. bt

Mu1 BHAMM, YTO HH HZ KaKOM LUATY-HE NOJIYYAeTcs yeTsepka,
coflepiaias OAHO OTPHUATeNbHOE YHCAO (KAK HCXomuas),
a nocrie NATOrO niara BooOle BCe YHCAA CTAHOBATCH MOJ0-
AKHTeJILHEMH.

3ameTsM, 4TO Mbl NMOMYTHO pasoGpand cayyafi JBYX OTPH-
IATeIbHEIX Y9/IEHOB: 3TH CJAYYaH COOTBETCTBYIOT BTODOMY M
TpeTheMy IuaraM pa3o6paHHOrO npHMepa (OTPHuIATENbHBIE
YHCJIA CTOSAT B YeTBepKe PAAOM HJIH He pAfoMm). Mol BHaesw,
4TO H B 3THX CIyuasx NOBTOPEHAs He BO3HHKaeT. Cayuait
HeTHIPEX OTPHUATENbHLIX yHCed Takxke pas3ofpan (ueTBepTaiit
mar npumepa). OcTajJock paccMOTPeTh TOT caydYad, Koraa
JHITE OJHO YHCJIO B YeTBEpKe MOJOMHTENBHO:

L +———2 —~ft— 3 —F—t 4 e 5. 4.

3aMeTum ellle, UTO HHCE/], paBHBIX HYAI0, TAKKE HE MoXer
BbiTh, 00 3TO NPHBOAWT K PaBEHCTBY HY/IO BCeX UHCE Yer-
BepKH yiKe 4epes TPH Liara:

1. 0, a, b, ¢ 2. 0, ab, be, 0;3. 0, ab’, 0,0, 4.0,0,0,0.

PaccMoTpuM Terleps NpOU3BeeHRE SHCeN KaKI0R YETBEPKH.
Y nepsoii uersepku oHO paBHO abcd, y BrOpoft (abed)?,
y tperseli (abcd). Boo6me y n-# yeTBepKH NPOH3BENEHHE
ancen pasuo (abcd)?™ . TlycTh Temeps KaKue-TO ABE Pas/my-
HEIE YETBEDKH — C HoMepamMm & H | — cobnagaioT. Orciena
caenyer, uto (abed)® ™ = (abed)® ' u, snaunr, abed = 1.

PaceMoTpuM fajee moByio ueTBepRy M, #, p, ¢ U3 Haned
noc/eIoBaTeLHOCTH. [Ipo3BeNeHHe ee uHHCET PABHO, KaK
Mpt BHIENH, 11 mapg = 1. VI3 1BYX NOJOKHTENHHRX UHCEN
mn >0 u pg > 0, npoussenenne Kotopelx paswo 1, ofHo,
OUEBHJIHO, AOMKHO BHITH He Goabie |, a xpyroe — He menbue 1.

ITyets, anst onpegenenHoctT, mn=ga > 1, pg = — < L.
Touro Tak %e 0GCTOHT JeNo c uuchamu np U mg. Ilycrs np =
=821, mg= 4 < 1 u nyeTs, g onpeseNeHHOCTH, a > B.

B
PaccMOTpHM CSZYIOMME TPH UeTBepKH:
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)

m n p -9
mrn=a np==_§ --=~7.1;—mq=—~é—
I
g 7}2— -B!’— 2

B nocnennefi uerpepke naunfoapiiee UHCJAO PABHO, OUEBHIHO,
of, 4TO He MeHBle o, TaK XKak a > |. B npeapnymef uersepxe
gaHboNbIlice YHCAO DAaBHO «fB, YTO TAKKE He MeHble a.

Mel BHgHM, 4TO HaROOMbIIEE YHCIO B YETBEPKE ¢ KAMK/IbIM
OIArOM YBeJHUYHMBaeTcs, ecim a %= 1 u B+ L

ny(:Tb Telleph NepBas YeTBEPKA COBNAA C HEKOTOPo#
yeTBepko# x, y, 2, v. Ecanm 310 — Bropasi ueTBepka, TO MH
aMeeM: @ = x =@ab, b =y=bc,c=2=cd, d = v=ad,
otkyga b =¢c=d=a=1

Ecan ke ar0 — mo6ag Apyras 4eTBepKa, TO, KAK MLl BH-
JleJTd, HayHHa#s CO BTOPOH, YeTBepKH, HAMGOJbIDEe YHCIO B
YeTBEPKE VBEAHUHBAETCHA, ecau a == 1, B = 1. JlomycTHTh
YBeAMUEHHS 3TOr0 HAKOOMBIUErO UHCIA Mbi HE MOMEM, TaK
Ka8K B HTOTe ¥ HAC J O JI 3 H 4 [ONYIHUTLCA 9eTBepKa, [ a B-
Haa wucxopuoli. CnefjoBarenrHo, o = 1, B = 1, #, HaunHHas
€O BTOPOH, B CE UETBEDKH COCTOAT H3 €IHHAN, B TOM
YHCJA€ W T4 4YeTBEpKAa KOTOoOpas COBIRA-
1aeT ¢ nepsof TeM camwM yTBepxJeHHME AOKZ33HO.

XXIV.1L.9.2. C noMomBi0 NepeMeH 3HAKA Yy uucen HeKoTo-
poro cT1oa0ua HJAM HEKCTOPOH CTPOKM TaGaHILl MBI MOMKEM,
OYEBHIIHO, [OJYYHTL He GoJbilie, deM 277, pa3auyHelx Tad-
Ju; (2m2 — upeio cnocofoB BHGOpA 3HAKOB Y MA UHCET).
Tockoabky Takux TaGjull HMEeTCs KOHEUHOE UYHCHO, Cpenf
HHX CYIeCTRYET (MOWET OLiTh, HE OfHA) TaGauna, cymMa Beex
yHce KOTOPOH MaxcHManbHA.

Ecau 6n1 y sToli TabjaHLB cyMMa UHCEJ HEKOTOPOH CTPOKH
Oplia 6b1 OTpHLATENBHA, TO NYTEM [EpPEMeHb 3HAKa Y Brex
yuces 3Tofl CTPOKH MBI NOJYYHJH On Tabnuny ¢ Ooubmefi
ofiefi cyMMol (TAK KaK CyMME! SHCEeNT, CTOSIIIRX BO BCEX OCtallb-
HHX CTPOKAX, NPH STOM HE MEHFANTCH).

ITo Toit ke npHYHHE HE MOXKET OhTh OTPHIATEJNLHOH cyMMa
yHCed HHRAKOro croafua Tab/iHIlb.

Hrag, MB! JO/DKHEL, MeHAS 3HAKH Y YHCET HEKOTOPHIX CTPOK
A croabuos, npHiTH K TaGanie c¢ Haubonbimed obmedi cym-
Mot — oHA H GYAeT HCKOMOH.
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XXIV.1.10.1. MokaxeM cnepsa, yTo ua joGoil noc/egosa-
TeJIBHOCTH HATYPAILHBIX UYHCE MOKHO BHGpATH HeyGBIBal0-
YK LOANOCAELOBATEABHOCTE, T. €. TaKYl0, 4To Kapgaui ee
WIEH HE MEHEINE NPefbIAYIIEero.

ITyets %y, %, ..., %, ... — NPOHM3BOJBHAA MOCIE/OBATENb-
HOCTH HATYPaJbHEIX UHCe/N. TaK Kax BCe YACHH Noc/ielppaTeip-
HOCTH HEOTPHIIATEBHH, TO CPEIH HHX CYUECTBYET HAHMEHL-
mHi — nycts 310 GyAer x,. Ecam cpejn uiemos x4,
Fptgs -oe» CACRYIOUHX 32 X,, UHCJO, PABHOE X,, BCTpeyaercs
6gcxor1eqno MHOro pas, To, BLIODAB Bce TAKHE UNEHHl, Mbl yiKe
moayyuM TpeGyeMyio NOANOC/HEAoBaTenbHoeT. Ecny ke Tta-
KHX WISHOB JHLIl» KOHEYHOE YHMCIo, Te Bhifepem ux pce. M3
Hiyiedl nocne nocnefHero BHIOPAHHOrO uYJeHa (pasyoro x,)
44CTH NOCASNOBATENLHOCTH CHOBA BLIGEpEM HAHMEHbLiee HHCIIO

*p, (oHO, oyeBuiuo, GyAer GOABIUE X,) M BCE UMEHEl, PABHEE
Xp,, H TAK Jalee; NOJTYYHM HeYOGLIBAIOWIYIO NOCAE0BATEIbHOCT:

Xgs Xgy wes Xy Xp s Xy eeny Xp oXp s wen
[epeiigem x pewennio sagayu. Brifepem u3 nocneioBaTeNb-
HOCTH &,, Uy, ..., G, ... HEYObIBAKLIYIO TOLNOCICA0BATENb-
HOCTb!
r L} *
iy Q2, 1eey Aygp s o

W3 COOTBETCTEYIOMER [OCIENOBATENLHOCTH by, Do, ..y Oy o0t

Ay gy wens ai, ey a;,..., a,',, crry
Bis Bay weuy b1y ey B2y arey By oo
B CBOIO Oyepeib BhHIOEpeM HeYGHIBAIONIYIO MONIOCAELOBATE b=
HOCTE.
by, by - U,

Haxkonen, BuifepeM HeyGHIBAICULYIO NOATIOC/EJOBATENLHOCTD
L4 L)
H3 COQTBETCTBYIOUICH MOCACHOBATENLHOCTH Ci, €3, +vay Cry »evi

~

» "
C1y €2, iy Chy wna o
pﬂCCMOTpHM TEMEps INOANOC/ICA0BaATC/BHOCTH

w o= L]

a], a2, Naey an, 1aey
L] L4 -

b1, bay wuny by oy
w

L.} o
Cl: Ca, ey Cry een s
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Bcee oy He yOLBAOT (10 MOCTPOEHHIO) H, 3HAYHT, AAs JIOOHX
P, g (p > ¢} UMEIOT MECTO HEPABEHCTRA:

Ap > Aq, By 28y, €p > Cy. \
Mgi, TakuM 06pa3soM, AoKazaaH Aaxe Gosbule, yeM TpefoBanach

B 3ajage.
XXIW.N.10.2, OxpyxuM Kaxapii KeagpaT co CTopoHod 1

«TOTPARHYHOK NOAOCOMH» UHPHEL —- (samTpuxoBaBHOH  Ha.

puc. 56, a). Ilnomager ofpasopasmeiics OBANLHOH QHIYPHL,
COCTOAIIER M3 KBajparta W' «MOrPAHHYHON NMOJIOCHY, KAK JErKo

2
sajlers, pasaa | +4- 1. %4— 4. "zli' . n(—%—) T. €. paBHa

3+ HL—E—, d, 3pauuT, Mednuwe 3,79, ubo =<7 3,16. Bee 120
Takux QHCYp 3aHEMAOT MIOLLAAL, HE GOJBMIYIO, YeM

120 - 3,79 = 454,8 < 455.
25

'_:\\ll_.

24

NN

a)
8)

Puc. 56.

Hanee, Bce TOYKH NMPAMOYTOALHHKA, OTCTOSUIHE OT €r0 KOH-
1
Typa Gofiee ueM Ha —-, 00pasyloT MEHBIIMY RPAMOYTOJLHKK,

pasmepom 19 X 24 (eMm. puc. 56, 6}, miomazs KOTOporo paBHa
19 - 24 = 456, Orciofa cleiyeT, 4To B ITOM MEHBIIEM TpsSMO-
yroiphMke Haffercs Touka O, He neKamas W4 BHYTPH, HH

Ha rpasHie HH O{HOH 43 oRaluumX duryp. Kpyr pajuyca -

¢ uentpoM B 3Tofi Touke O, OUEBUIHO, HE MEPECEKAETCS HH
¢ KaKHM KBafipaTOM, TaK KaK B IPOTHBHOM CJyude BHOGpAaHHAsS
TOYKa nonana Obi BHYTPL $NOTPAHWUHON TOJAOCH» 3TOTO KBa-
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Apara. KpoMe toro, Kpyr paauyca —2‘- C mentpoM B O NeXKUT

IeJHKOM B npaMoyrodabhuke 20 X 25, Tem campmy yTBEepxKae-
HHE ROKA3aHO. ,

XXIV.I1.10.4. Tlyets A, B, Cu P — Takue Touky mI0CKoCTH,
yr0 AB=BC=CA, AP =2,
BP = 3. IlposeueM H3 TOU-
KH B takcfi ayu BM, uro
Z CBM = ~£ABP, u orio- 2’
MMM H& B5TOM Jyue OTpesoK
BP" = PB (puc. b7. a). Hs
paBeHetBa yraos: £ CBM =
= / ABP surekaer, uTo A
 LPBP’' = ZABC=60°, u no- a)
TOMY TpeyroJbHHK PBP' —
pasHocTopoHHUll {60 PB ==
= BP"). Cnenosatejibho, PP’ ==
= PB = 3. Hanee, A PAB =
= A P'CB (rak kak AB = BC,
PB=P'B, LZABP = ZCBP).
Caneposatensuo, P'C = PA =
= 2. Takum ofpazom, nsoMma-
uaa PP'C umeer gauny PP’-|-
4+ PC=3-+ 2=>5, a noto-
My J1aHHa otpeska PC uHe Mo-
WeT OumTh Goasme 5. Ha
pdc. 57,6 NOK438H0  Io-
CTPOCHHE® paBHOCTOPOHHErO TPe-
yronvuuka ABC, pis KoToporo
PC =15 (s no-npexuemy AP= Puc. 57.
= 2, BP = 3).

Touky A BrifepeM MpOH3BOMLHO HAa paccrofiud AP = 2, or Zandoft
TOYKH P.

[posegem oxpyxHocTH pagwycoB Ry =3, Ry =D ¢ UenrpoM B TOU-
e P (st¢ OKpysuocTH HA pdc. 57,6 ofoanaueHbl COMOWIHOHA JHHHER)
H noBepHeM BTOPYIC CHKPYMHOCTL Ha Yyroa 60° ornccuremsEs ToukH A.
[Tycts P’/ — ueHTp HOBOA OKpymHOCTH, AP = AP’ =2, / PAP’ = 60°.

B xauectse Toukd [ suilepeM Touky mepecedeHHST BHOBL NacTpoeHHOR
okpyxrocTH {oBodnadeda Ha pHac. 57, § NYHKTHPOM} C OKPYMHOCTBIG pa-
anyca R, = 3, mocTpoeHHOH paHee ) :

Takum ofipa3zoM, MakCHMaJbHOE BO3MOXNKHOE pacCCcTOsMAHE
or Toukd F a0 touku C paBuo 5.

XXIV.IL 10,5, PaccMorpuM HECKOJBKO MEPBHIX INaroB Hc-
caegyemoro npouecca. HMexoauwii Habop:

@y, Ty, dg, Qgu ooy oke

8
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HaGop, nonydenHufi mocsie nepBoro mara:
a,0q, gy, Agly, ..., Q5.
HaGop, nonyunsmmiicss nocie BTOPOro ara;
)03, Aoy, <oy Qurlly

2
(rak Kaxk q; = 1}. Urak, nocse ABYX MIATOB MBI TPHXOAHM
K Halopy, WHCAA KOTOPOTO TOMYYAIOTCH H3 YHORN HMCXONHOTO
HaGopa YMHOXeHHeM uYepe3 opxHoO. Eme uepes japa
mara ¢ 3TEM HalopoM NpOH3OHAeT TO Ke caMoe, 7. € MH II0-
JyunM Habop:
2 2
ala3a5, a2a4as, sasy
HJH, HHAue rosops, Hadop:
Q1. Qollyy Oglly, vy Goplly.
Hrak, B peaynbTalte UETEIPEX WIATOB MK NPHXONHM K Haﬁopy,
UHCJIa KOTOPOro MOJYYAIoTCA H3 YHCE HCXOIHOTo Hadopa yMHO-
kenneM uepe3 3. Emte uepes 4 mara ¢ 3THM nocefHEM HAGOPOM
TIPOH30IJET TO KE caMoe, T. e. Mb[ MOy IHM Haﬁop

a1a5£19, agaﬁalo, seny
HJIH, HHaue roBops, Habop
A0y, dolyp, Aglyyy oy azka@-
Boo6me, nocae 27 1HATOB MHL I0JTYIHM HaGop
a1a2p+1, azazp.}.g, veuy agkazp,
4TO JIErKO JIOKA3bIBAeTCs [0 WHAVKOMH. B gacTHoCTH, nocne
2%—1 1aroB MBl HOJTYuHM Ha6op:

alazk—l.H’ azagk—1+3’ e azkazk-—l’
a eme nocqe 2%t maros (T. e. Beera mocsie 2% maros) — HaGop,
E oy
COCTOALIMN W3 OJHHX elHHUIL,

XXV.L.10.1. TIposesiem depes Touky M npamyw, napan-
JeabHyio BN, u BosbMeM HA Heli Takylo Touky P, utoBP | MN
(puc. 58, a). Tax xak BPMN — napaanenorpamm, u MA,
no yciaoBHl0, paBHo BN, To me nonywaem: AM = MP,
1. e. TpeyroaeHEK AMP — pasnoGempenunii. OGo3HaTHM
uyepez « YroJ MeXAY NAHHBIMH Jy9aMH (d, 3HAUHT, MEKAY
npaMeiMa AM u MP). B takom cayqae

/ MAP:‘—S";—"“L

Mp! BHaEM, uTo £ MAP He 3aBHCHT OT LOJOXKEHHS Toukd M
Ha Jyue AO. D10 3HAUHT, YTO TOYKa P BCerAa JIEKHT Ha He-
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Kowoylagaﬁ BIIOJIHE OMPEACJCHHOH NpsMofi (cocraBasiomedt yron
B=—5—c zanuuM nysom AO). 3amerum Teneps, wro

PB = MN, a wmu HmeM Ta-
Koe nmosoxenne Toukw M,
2T0 oTpesok MN MuHuMaNeR.
JT0, OUEBHAHO, NpPOH3CHAET B
TOM ciy4ae, xoraa PB 1 AP
(prc. b8, 6), uTo M ompegenHeT
BRIGOD ToukH P, a cuefopa-
TeNLHO, M TOYKH M.

XXV.IL7.3. Tak kak mnJo-
majgby «yroJkar paeHa 3, To
NACMALL NPAMOYTOJBLHUKA, KO-
TOpHIA MOMHO pasfHTb Ha
«YPOJIK¥», JOJKHA HeJdHTHCH
Ha 3. Hu oguo us gucen 1961
g 1963 na 3 He jeaurcsa, M 10-
STOMY HE JeJuTca HAa 3 W ux
npoussefenne 1961 1963, Tax
4YTO YTBEPKAEHHE [epBOH NOJOBHHH 33JA9H JOKA3aHO.

[TokaxeM, uT0 BTOPOii MPAMOYFOJLHHK PA3CHTbL Ha «yroJ-
KH» MOXHO, JJifl 9T0r0 NpAMBIMH, NaDaJIeTLHBIMH CTOPOHAM
NPsIMOYTOJIbHHKA, pasoObeM €ro Ha NpsIMOYTOMbHHKH pasMe-
pamu 1965 X 1958, 1956 X 5 u 5 X 9 M nokaxeMd, 4TO
KaXAnH M3 STHX TpeX NPAMOYTOJLHHKOB MOXKHO pas6HTh Ha
«YTOJIKHD,

Y nepBoro npAMOYroJIbHEEA IJ/THHA OZHOH CTOPOHHI UeTHA,
AJUHA JpYrofl ZeJHTCH Ha J; CAEJOBATE]BHO, €r0 MOXKHO pas-
6uTh HAa OpAMOYrOJBHHKH pasMepams 2 X 3, KaxAuit H3
KOTODHX B CBOIO oyepelb pa30HBaeTcs Ha J[Ba «YroJKay.
¥ mroporo mpAMOYroJbHHKA OfHA CTOpOHA pasHa b, AJMHA
Ipyroi jgemutca Ha 6; pasoObeM ero Ha MPAMOYrOJMbHHKH
pasmepamn b X 6, xaxjH# ¥3 KoTOpHIX pasfHBAaerTcs Ha
«YTOJIKH?, KaK nOKasaHo ua pHCyHKe 50. Haxonen, paso6reM
HAa YroJKH TNPAMOYTOJALHMK & X 9 cjepywomuMm o6Gpasom:

gigl glins
1Y A

Puc. 58.
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XXV.IL7.5. Ilyeth x—— moGas M3 3agayHbix 256 Touex.
Ecou Bce TOYKH HAXONATCH OT X HA PACCTOSIHMH, MeHbiueMm 1,
T0 HAM HEYero JOKAa3LBaThL.

B npotuBsoM cnyuae o603HauHM uyepe3s gy Kaxkyw-HHOYAbL
TOYKY, PACCTOAHHe KoTopoil oT x Gonbme HAH paBHO 1.

ITyets 2 — mwobaa W3 octanabhbix 23 Touek. B Tpeyroaw
HHKE XYz, MO YCJOBHIO, €CTb CTOpoHa, Mesbmas 1. Tak kax
paccTosiHAE MeXAY x M y GoJbilie HJH pasHO 1, To 3TO# CTOpO-
HOH AO/DKHE OBITH HJAH X2, HIH yZ. '

Hrak, kampag Touka 2z H3 OCTaJBHHIX JABAjUaTH Tpex
NH6O NEXKMT B Kpyre pamuyca 1 ¢ neHTpoM B x (echH CTOpOHA
xz Menniie 1), AuGO B TAKOM e Kpyre ¢ UEHTPOM B .-

flcHo, uTo npH sTOM He MeHbme 12 Toyek monajer B OXHH
KPYyr, HANPHMEp B KPYT C HEHTPOM B TOUKe y {(ecnu 6b B Kax-
IHA Kpyr monano meHbine 12 ToweK, TO oflllee KOMAHYECTBO
ToUeK 6110 6b MeRbie 25). Ho B TakoM cayuae Touka y 1 12 To-
YeK M3 Kpyra paguyca ! ¢ IeHTPOM B 3TOf TOUKE — HCKOMBIE.

XXV.11.8.5. TposeneM nepneHIRKYNApu H3 ToueK O H
0, x xopgaMm AM u BM co-
OTBETCTBEHHO M O003HAYHM ue-
pes R HX TOUKY nepeceueHHd.
Ecau Mm poxamxeM, uto RP L
L MP, o orciopa nocneayer
pasenctso MR = RH, u Mbl
JOKAKEeM TeM CaMbiM, uto R
€CTb LEHTp OKPYMKHOCTH, OIH-
CAHHOH OKOJMIO YeTHPexyroJb-
nuka AMBH (rak kax AR =
= MR r BR = MR no mo-
cTpoeHnio; oM. pHc. 61, a).

Hrak, . Heo6xonuMo  fOKa-
-3ath, wyro RP1 MP. 3aMe-
THM, ut0 O,M 1L AM (13K
kag 0,M — paguyc, npoze-
JEHHHIA B TOUKY KacadHs), H,
suayar, O, M| O,R. Tlo Toil
xe npuunne OM | O4R. Ho

Puc. 61 Toraa O,MO,R — napaanejo-

_ . rpamM, u noroMy Q,R =-OM

u O,R = O,M. 210 3HauAT, YT0 TOUKA R JEKHT Ha mepece-
YeHHH OKpYkHOcTell ¢ menTpamMr O, H- O, HMEOWHX pajd-
ycol 1y W ry; cootBercTBeHHO (puc. 61, 6). Hs ouesugHolt
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CHMMETpHH sicHO Temeps, 4t0 RP [[0,0,, T. . RP 1 MP,
4710 B Tpedyetcs.

XXV.11.9.1. [lycts @, Qg ..., @, @y — YACHO 34ajau,
PEIIEHHLIX IUKOJBHWKOM 34 HEKOTOHE MWIyIMe MOApsA
8 aueil. Mo yeaoswio:

a1+a§+ ...+0‘.7 225,

dy+ a3+ ... +ag =25,
OTKYJA @, = 0. MTax, 4ucjo 3a1au, pelaeMblX LKOJILHUKOM
32 JeHb, ROVIKHO NOBTOPATHCA udepes kaxase 7 Auedl. [Hxoab-
HHKY, TAKHM o0pasoM, HyXHO BbLIGpaTb He HEKOTOPLIH «06-
M N/aHy, 3 JHUb KIJ1AH HA HENeIOp.

TIyCTh ot O, .. a 27 — [IPOHIBOJIBHLIA ILIAH HA HOLEMRO. ITO
3HAYUT, 9TO Kamjhli [OHEJENEHHK IIKONBHEK pelaer o,
3aJay, KaXKApll BTOpHUK — ¢, =agad U T. A. Ecau Ol wkKoAb-
HHK pelnan Bce 25 3a7au B NOHEAILHUK, TO OH HCTPaTUa Gl
Ha Bce 3ajayK B TeYeHHE y4eGHOIO roja HeKOTOpoe BpeMs,
KOTopoe 06o3xaunM Jepes S,. Toyno TaK e onpefeneHt Yycaa
Ss, S, ..., S;. Peman no nonepensHAkam Be 25, a o, 3ajay,
IIKOJMHHEK 34 BCe INOHEeJEeNnbHHEKH, OYeBHAHO, NO-

TPATHT BpeM, pannoe% S,. TouHO TAaK e, 33 BCe BTOPHHKH

OH TOTPATHT BpeMA 25 & Sy B T. A. Ofliee 3aTpatveHHOE INKOMb-
HHKOM BpeMsd, PABHO, TAKHM oﬁpaaom.

.S'.-..~—4-(ac]S]-I—at2 s 1 ver 85 S )
[Tpu sTO0M, DO yc/oBRHIO, '
o+ g+ e =2

fIcHo Temeps, yto, BLGpap u3 uucen S,, S,. ..., S, HaHMeHb-
miee H NOJATAS COOTBETCTBYIOIGHHA Eoo{pHUHEHT %, pAaBHEM
25, a ocTasbHbIC — HYMO, MBI y,oﬁbemcsl TOro, YTo S cramer
MEHHMAJILHEM.

XXV.I11.9.5. Ha6op nocnepopaTensHOCTel, YAOBAETBOPSAIO-
INHH YCJOBHSAM 33JaYH, MBI HA30BEM <NPABHJILHEIM».

TlyeTs fan npaeuabumit HaGop, cocroamufi u3 2% nocneno-
parensHocTel. [locseqoBateNlbHOCTH NJIMHEL CTPOrO MeHLIHE 7
(ecqn Takne B Halope MMelOTCS) Mbl OyAeM Ha3LIBATh «KOPOT-
KHMH?, B OTJHUHE OF &IJHHHLIX» — JJMHHE OoAbINe 7 H
«IOJAHHX> — JJHHL poBHO n. Ilokaskem npexzie Bcerg, 4ro
€CHH NpaBHJILHBIH HAO0p, COCTOAINHE H3 2% moc/efoBaTelbHO-
cTefl, COAePHKHUT KOPOTKHE MOC/EN0BATENbHOCTH, TO OH He-

an



HPEMEHHO COREPIKHT H JJAMHHHE IociaefoBarenbHocTH, Jlomy-
'CTHM, MTO CYIIeCTBYeT HAGOp, HE coAepXKamui HH ofgHOH AIHH-
HOli MOCJIEROBATENBHOCTH, HO COAepXamuil Xota Oul OfHY KO-
potkyto. CocTaBuM IO 3TOMY HAGODPY HOBbIH NPABHJLHMIN Ha-
Gop mo cuenywuleMy DpaBHay. Bee nonHbe nociefoBaTensHO-
CTH NIepCHeceM B HOBRIH HAaGop Oe3 H3MeHeHHi:, a Bce KODOTKHE
MOCJeAOBATELHOCTH JONMHIIEM BCEeMM BO3SMOXHRMH
cnmoco864aMHu J0 NOMAHEX H BCE MOJNy4YEeHHbIE NHOCIER0Ba-
TEJABHOCTH  BRMOYHM B HoBbE HaGop. IIpaBHALHOCTE TAKOLO
Hafopa o9eBHpHA.

HoBwlii HaGop COCTOHT TOJNLKO H3 NOJHHIX NOCAEGLOBATENE-
HOCTelt, H TOTOMY B HEM He Gogplle, ueM 2%, moc/efoBaTenb-
Hocrell (MO0 CYMIECTRYET POBHO 27 HOC/IELOBATEILHOCTEH [I1H-
Hut 1, cocrosuux s 0 u 1). C apyroft croponrl, HOBHIL RaGop
CONEPIKUT GOJIBILE IIOCAENOBATE/BHOCTEH, YeM HMCXORHEIR, TaK
Kak KaKINas KOPOTKas MOC/AeJ0BATEALHOCTE MOPOXKIAeT He
MEHBILe ABYX NOJHBIX. 3T0, OLHAKO, WPOTHBOPEUHT TOMY, UTO
B HCXOHHOM Halope OHI0 2% [oCdeloBATeNbROCTEH.

Ecau teneps B Hadope HET KOPOTKHX NOCJEI0BATeNBHOCTEH,
TO HaM HeJero XoKasuBath. OCTACTCH NpPesNOoNCXKHTh, UYTO
AAHHLIH TPABHJBHBIA HAG0pD H3 2° MOCNENOBATENBHOCTEH CO-
JEPKHT JITHHHEIC, KOPOTKHE H, BO3MOXKHO, MOJHLIE NOCJEJ0BA-
TENBHOCTH.

TIoCTpOHM TOTKA 1O AAHHOMY HAGOPY HOBHIH [PABHBHLL
Habop crenyomuM ofpasom. BoasMen camyio LAHHHYIO 1OCTe-
JOBaTeNBLHOCTL (€C/H HX HECKOMbKO, TO Ji0GYI0) M 3aUepKHEM
B Helt mocneguuil 3Hak. Ecam npu 2TOoM Habop octancs npa-
BUJIBHLEIM, TO NOCTYIIHM € 3THM HA0OpOM TOUHO TAK XKeE, H'T. 1.,
fIOKa TIPH HEKOTOPOM BRUEPKHBAHMH HOBHIH HaGop — o6o3na-
yuM ero uepes N — He cTaHeT HenpaBuabHBEM. [locnenunee
fIPOH30IAeT B TOM Cjy4ae, KOTa YKOPOueHHAad HAa OHH 3HAK
TIOCJAENOBATENLHOCTE COBNAJET ¢ HEKOTOPOH ApYrod HJH CTAHET
ee HauasnoM. CoBnaZenHe, OIHAaKO, HEBO3MOXKHO, TAK KAK B 5TOM
cayuae yike mar Hasaj HaCop ObUT HenmpapuJeH: BTOpPasg Io-
CNEeNOBATENBROCTE OHUIA HAYANOM NepBOH (HEYKOPOUEHHOH).

Urax, B naGope N HexoTopad NOCJEIOBATENLHOCTH 4 SB-
JIeTCA HaualoM HEKOTOPO# APYro# Noc/ieA0BaTe/bHOCTH .
Tpu sToM ‘b ML HA ONKH 3HAK AJHHHEE @, TAK KaK AC YKO-

pauHBaHHA TNOCNeNOBaTeIbHOCTE @ Ohlna camofl AMHHHOM.
IMocKonbKy CYImECTBYET ML  ABE NOC/IEAOBATE/IBHOCTH

TpeSyeMoii ANHHL ¢ HauanoM a; a0 u al, To, Kpome b, B HaGope
N He MoxeT OhIThb ApYyro#i focaefOBaTeNLHOCTH, A9 KOTOpOH
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@ 6una Gbl HAYaNOM (TaK Kak OHA UMeNa Gbi CBOMM HEUALOM
HJIA b, HIH HEYKOPOYEHHYIO MOC/IEROBATENLHOCTS q).
Brmepkuem Teneps u3 naGopa N nocaenosatenprocts B,

Torxa HaGop cTaHer npaBHALHEIM. KpoMe Toro, posmMenm .o
6YI0 KOPOTKYIO NOCHE/OBATENbHOCTH d, BLHIMEDKHEM € H J0-
GarhM B naGop ABe nocefosatenbrocts: d 0 u d 1. Ilpasus-
HOCTb HOBOrC Hafopa TaK:XKe OUEBHAHA.

IlocMoTpsM, KaK MEHAJACk NPH 3THX IPeoGpasoBaHMX
CYMM3 JiHH BCEX TIOCAENOBaTesibHOCTeHl HaGopa. 1lpn Beivep-
KHMBaHHH TIOC/IEAHEro 3HAKA Yy XJIHHHOM MOCJELOBATEILHOCTH
CyMMa, OYeBHAHO, yMeHblanach. IIpH Bhuepxupanum paun-
Mol NoC/IeloBaTeNIbHOCTH & TEP AETC A HE MeHbule, yeM
n + 1 3HaK, 4 mpH J0G2BJIEHMH BMECTO KOPOTKOH mocJenopa-

TeALHOCTH d, JNHAA KOTOpo# He Gosbie n — 1, aByx nocae-

nopatenpHocTei d0nd 1l mpuobGpeTaeTca He Gosbue,
geM (7 — 1) + 2 =n - 1 snax. Takum ofpasoM, u B 3TO0M
C/y4ae CyMMa JITHE BCEX NOC/TEAOBATENBHOCTEH HE YRETHUH-
Baetca. (Obmee YACAO MOCAEJOBATENLHOCTEH B Hafope HeMa-
MEHHO: OHO paBho 27

B peaysinTate oncaHHLIX MpeoGpasoBanHii MB IPHAEM K npa-
BAJBHOMY HafGopy H3 27 NOCNEROBATEALHOCTEH, B KOTOPOM He
Oyaer Gosblie AAHHHLIX TocnefosaTenbHocTefi. Ho, mo goka-
33HHOMY BhIte, TaKOH HAO0D HE CONEDKHT TAKKe H KOPUTKHX
nocaeqoBaTeNLHOCTER, T, €. COCTOHT H3 27 nocnenopateasHocTel
oauHe . CyMMa IJHH HCXOJHOTO HaGopa OKashlBaeTcd, Ta- |
KHM 06pasoM, HE MeHbIIe, ueM 71 - 27, uTo  Tpebyerca.

XXV.11.10.4. Tipoekuust nPsAMOYTOJLHOTO [apasiieseny-

craBjiger coOOH IecTH-
,, 7

yroJbHUK (GhITb MOKeT,

BHIDONKJAKMHAACA B He-

ThipeXyroipHHK). Tak kak e

NpOeKUHs KaxAofl rpaHu ///

napajJieNenuneAa  ecrhb /

[apaanenorpaMM, To Mio- ’

majs» Tpeyroyisuuka ABC

(puc. 62) coctaBisier pos- Puc. 62

HO NOJOBUHY IJIOWAAK Beelt mpoexugn (HGo AMaroHasb rapas-

neorpaMMa pasGHBaeT ero Ha ABa paBHbLIX TpeyroasHuka), Ho
" tpeyroasiHK ABC npepctapsser co6oii OpOEKUHIO COOTBET-
CTBYIOILETO TPeyroisHuKa A'B’(’, «BricaHHOro» B mapasnjiene-
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nunes. Pacnoaoxenue Tpeyronshuxa A'B’C’ oueBHpHO, onpe-
JeJisieT Pacno/OKeHNe B IPOCTPAHCTEE BCEro napaJlieNenHnesa.
Kak napectho,
Saasc = Saaipc - coSa,
rae A’B’C’ — TpeyroJnHHK, OpoexiHell KOToporo sBJAsercs
Tpeyronshuk ABC, H a — yroa MexJy IJIOCKOCTAMH Tpe-
yroasuukos ABC u A'B'C".

flcHo Tenepsb, uyro naomage TtpeyroneHHka ABC Gyger
HauGoapule (a cTano OwiTh, 6yJeT MAKCHMANBHON & naoaihb
OpOeRIEH RAHHOIO NPAMOYroALHOTO napasnnenenuieia), Ko-
raa cose = 1, 1. e. & = 0, uaH, WHaYe rOBOPH, KOrjZa TOYKH
A’, B’ u C' nexar B ropu3OHTANBHOM MJIOCKOCTH.

XXV.1N.10.5. JorasarensCTBO NPOROIHTCA 0O HHAYKIEH..
Tlpu uuc/e YYacTHHKOB, PABHOM 2, yTRepMJAcHHE OUEBHEHO.
TlycTb ME MOMXeEM PACNOJOXKHUTL £ YYACTHHKOB TaK, KAK 3TOrO
TpeSyer yc/lOBHE 3ajauH: g, dy. ..., d, BosbMmeMm (k£ + l}-ro
YUACTHHKA H NOCMOTPHM, K28K OH chirpan ¢ a,. EcnH oH Bh-
HEIDA/ HJH CHIPAn BHHYLID, TO CTABAM €rc B Haualio CTPOKH;
B IPOTHBHOM CJY4ae CPABHKEBAEM C HTPOKOM dy, H TAK X0 TeX NOp,
TIOKA HE O0HADYMKHM TAKOrD YY4ACTHHKA U3 YHCAA @y, da, ..., O,
Yy KOTOpPOro OH BHUIPAN MJH CHrpajl BHHYBIO (A Npeikl-
AyuieMy nporrpan). Hafind. Takoro yyacTHHKAa, ME TOCTABHM
{k + I)-ro yuyacTHHka nepep M. Ecaum xke (k& + l)-B yua-
CTHHK NMPOHIPA] BCEM IMAXMATHCTAM &,, dy, ..., O TO CTABHM
€ro B KOHEN TENoYKH.

XXVILI.8.3. 3aMeTuB, uTO BCE YHCAA X, Y, 2 OTAHUHH OT
Hyn4 (Tax Kak Kaxjoe H3 HHX ABIseTcs 3HaMeHarteqeM ApolH),
HpHBEAEM JaHHOE YPABHEHHE K BHAY

2yt 4+ 22 + 28 = 3wy, 1)

Ecnn tpofika uncen x4, y,, 2, SBAGEICS PEUICHHEM ypaBHe-
Hua (1), To GO Bee WHCAA X, Y, 2, DOMONKHTEABHEL JHGO
OfIHG H3 HHX RONOMUTE/bRO, 8 JBA ApYrie — OTPHHATENbHEI
(nnave npaBas vyacTb paseHcTBa (1) Oyjer oTpuuATeNLHOH).
Ecnu manee Tpofika uucen x,, y,, 2, ABAACICA PEIIEHHEM, TO,
H3MEHHMB 3HAK Y JOGHX ABYX MHCEN H3 3TOH TPOHKH, MEl IO-
Nyu4nM, OUEBHIHO, CHOBA pewieHue ypaBHeHHA. OTclofa cie-
AYeT, 4TO Mbl MOMKEM OIPaHHYHTLCH PACCMOTPEHHEM TOJILKO
HOJIOMKKETENBHEIX pemenni: x > 0, g > 0, 2> 0.

BhifACHHM CHAawana, HeT JiH TaKMX PeIleHHl, IS KOTOPHIX
X =y = z, B 3TOM cJydYae H3 ypaeHeHnus (1) HeMejjenHo Ha-
XOAuM: - - :

3t =313, ¥ =1 x=y=2=L
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TTpexnonoaM teneph, 9TO HE BCE UHCNA X, ¥, Z PABHH
Mexay coGoil, H paccMOTPHM HCXOHOE YpaBHEHHe :

xy %oy ¥
'_'z_'+'_ff+x 3. (2)

TycTb, AnA ONpeNeNeHHOCTH, X < y < z. Moryr npeacra-.
BHThES fBA CAyuas:

1°. x < y < 2z B srom caysae z»>y>»x+ 1, ucna

(x+l)*=ﬂ_t2£ir._1:2+x+l

x x x’
910, OAHAKO, Gogbme 3, TAK KaK % — HONOMKHTEARHOE 1165108
qncao. Tem campiM 3TOT caydad HCKJIIOU3eTCA. | .

2, x = y< z. B 31OM CYHAE, OUEBMAHO, 2 > 2, ¥ CyMMa

Z
raeMoe y; He Menbuie, 4eM

yz xz : o
T = 92 TIPEBOCXOLHT 3, TAK uTO H 3TOT CyYad HCKJIO-

yaercs.

JiTaK, egHECTBEHHHIM NOJOXHATENLHEM peleHneM ypaBue-
aus (2) ABAsETCS pElenne X, = Y = z, = 1, H BCe OCTA/IbHBIE
pEllenHs NoJyHAoTCa H3 STOrO 3@MEHOl 3HAKOB y ABYX HEH3-
BECTHBIX!

x2=1,y2=2,-—-—1;x3=y3=-——1,zs=1;
x4=24=-—1, H4=1°

Bropoe pemenHe
3amerTHB, KAk ¥ BHlle, 4TO MBl MOKEM paCCMATPHBATD

TOJBKO TONOXKRTENbHbIE DEHIEHHS{, nepenHueM Hawe ypaBHe-
HHe B BHJE '

udy? + 2422 + 2t = 6xyz (3)
H BOCHOAL3YeMCsl H3BECTHBIM HepasencTBOM a@* b2 > 2ab
(KoTopoe  ABASETCA  TIPAMBIM cNeICTBHEM — HEPABEHCTEA
(a — b)* = 0). Hmeem:
bxyz = (x2y + x%2°) + (P + g2 + (72 + y22%) >
> 2tyz + 2ytxz + 22°xy = 2xyz (x + ¥ +2)s
TaK 4TO
t+y+z<3
Tak KAK 0pH 3TOM X, §, 2 -— HATYpajbHHIC yueaa, T0 eARHCT
BeHHBIM TONOKHTESLHBIM DEIEHHEM ypaBHeHHs (3) amasiercd
Tpoi’ma:x=y=z=l. ' _
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XXVLI.8.4. BosbMeM Ha JIOCKOCTH TPOA3BOJILRYIO TOUKY A
H NpOBEJIeM uepes Hee 7 NPAMBIX, HDAPAJIENBHEIX MPAMBM
JAHHOR CHCTeMBI. 3aMeTHM, 4TO, 110 HM3BECTHON TeopeMe 06
yraax co B3aHMHO MAPA/IEIBHEMH CTODOHAMH, YIVIbl MEXJY
TNIOCTPOEHHEIME TIPAMBIMH  GYAYT pAaBHE COOTBETCTEYNOLIHM
yriiaM MEXIY NPpSMBIMH HCXOLHOH cHeTemel. Ho vepes touky A

Y HAc mpoxofuT 7 NpAMEIX, KOTOpHe jenar yroa B 360° ma
360°

14 wacreft. $ICHO, 4TO nMGO BCE STH YrUB PaBHB — - = 25%/,°,
qu6o HaaeTcA yroJ, MeHBLIAH, ueM 25°%/.°, H, clejoBaTelLHO,
MeHBIIHA 26°.

XXVLLS8.5. Mu cyuraem, uyro Tabamua HMeeT CTOIGUEI
IJIHEB D U cTpoku AnMHH 7. Tak KaK mpoM3BeleHHe yuces
. B KAXIOM CTONGNE DONOKUTENbHG, TO (—1)
BCTpeudeTcs B KAamwAOM crojllie YeTHoe
YUCJIO pas3, a 3HAYUMT, H BO Beefi Taliaxue
(—1) BcTpewaercst gwetHoe uncso pas. Ho
(—1) Becrpeuaerct B TabMHUIE CTOMBKO
paz, CKOJAbKO HMeeTcs KapTouek., TakuMm
00pazoM, ofllleeé YHCAO KaApTOYeK HETHO;
oGosuauuM ero yepes 2m. Torna ofiee
YHCAO KJETOK B Tabndue (KoTopoe BABOE

Puc. 63 Sonomie) pasro 4m, T. €. JenHTcA Ha 4,

Hrak, 5n pgeanrtcd Ha 4; crajgo OblTh,

n gesutca Ha 4. IlokaxedM Tenepn, uT10 JAAs  Juo6oro

n =4k BoaMoxHO TpeGyeMoe pa3MeilleHRe KapTouek. Jlns sToro

JIOCTATOYHO pA3MECTHTL KAPTOYKH HA JIHCTe pasMepoM 5 X 4 u

MIOBTOPHTh 3TG pacnofckenue & pas. TpeGyeMulil pHMep NPH-
pefex Ha pue. 63.

XXVLL10.2. Bo3pMeM Ha IJIOCKOCTH OXPYIKHOCTL HACTOMb-
Ko GonwiLoro pajmyca, uToGkl OHA o
COfepXana BHYTPH cels Bee JAHHHE -~ ~ '
TOYKH, H paccMOTpuM Moy npdA-
Myio {, ne}amyld BHe 9STOH OK-
pyxHocTH. DByneMm Teneps npubiu-
JKATH NIPAMYIO [ K HAIIHM TOYKaM, No-
K4 OHAa He CTAHET NPOXOAHTb Yepe3
OHY H3 HHX, NycTb, HATPHMEp, OHA
npokaer yepes Touky A. Coemusnm
TOUKYy A €O BceMH OCTAaJNbHBIMH TOY-
KaMd — Yy Rac ofpasyercd 5 ayueit:
AB, AC, AD, AE; AF (m.
puc. 64). ‘
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Ecn nipu oM yron BAF menbme iy pasen 120°, 10 siyqu
AC, AD, AE pasGHBaIOT €ro Ha Y€ThPe YacTH, CPelH KOTOPHX,
OYEBHAHO, HalifjeTrcA ©fHa, MEBLINAsd HA® paBHaa 30°,

Ecsn xe yroa BAF Gonbme 120°, T0 B Tpeyroasnuke ABF
cymma yrnos ABF u AFB wmenpme 60°, u, aHayur, oguE u3
HHUX AO/DKeH ObiTb Menbie 30°.

XXVLI1.8.2, PaccMOTpHM TOPH3GHTANBHYIO CTPOKY TaG/H-
B, collepwKaulylo THCJAG 1, M BePTHKAJIBHHEA cToaGel, cozep- -
®aumii uneno 64, Mn MoxeM, ABHrasch CHayana IO CTPOKe,
4 NoToM 0o ¢ToalIy, MPOHTH OT KJETKH, B KOTOPOR HAHCAHO
yucsIo 1, K KJeTKe, B KOTOpPOH Hamucawo wucno 64, mpuuem
Haw nyTh GyXeT cocToNTh He Gofee, yeM M3 14 xomoB (xozomM
MBI HA3HIBaEM Ilepexofl M3 JCoH KMETKH B cocelHiow). B ca-
MOM JeJie, ABHTasch MO rOPH3OHTANH, Mhl He cAesaeM GoJblue
7 XOXOB, TaK KaK HAMGOJbIUAS BO3MOKHAS JJIHHA TOPHIOH-
TandsHOro orpedka paena 8. To me camoe crpaBejMBo AnR
BEPTHKAALHOIG y4acTKa TYTH.

TlpeanonoxuM Temepb, YTO PasHOCTL MEXAY  MOGLIMH
IByMA COCEIHHMH WYHCJAMH B TalJKle, BONPEKH YCJAOBHIO,
MeHpUIe 5. 2To 03HadzeT, 4TO NPH KAMKLOM XOAe K IpeiLiny-
IIEMY YHCTY npudapasercs He Gojee, yeMm 4, a 33 14 HIH MeHb-
II1€e TUC/I0 XO40B, KOTOPEIE MBI CACIAJH TIpH nepexoge or 1 K 64,
K HexopHoMY yHeay 1 mpuGasurcs ne 6ognee, gem 14xX4 = 56.
Mexay TeM (mpu nepexone ot 1 ¥ 64) X gucay 1 gonxHo mpu-
GaBuTbca 63. [lonyuesHOE® mNpPOTHBOPEYHE MOKA3LIBAET, YTO
HeTpeMeHHO HARAYTCA XOTA GBI ABA COCENHHX HHcJa, PasHOCTh
MexAY KOoTOphMH Gogbuie 4, 9T0 M TpeGOBANOCE J0KA3aTh.

XXVLIE8.4. Tlokaxem, cHauana, 910 H3 JAHHOTO Habopa
MOXHO BEHIGpaTh TpeGyeMbiM crnocoGoM 655 gucen. B camom
Jene, BoabMeM Bce uucsaa euaa 3k - 1; k= 0,1, ..., 654,
PasHocTe J1106bIX JBYX TAKHX UHCEN, OYEBHAHO, EUTCA HA 3,
B TO BpeMs KaK cyMMa MOOLIX ABYX H3 HHX JAeT NpPH JeJeHHH
Ha 3 ocraTok 2. Orcioza clefyeT, 4yTo cyMMa HHKakKHX ABYX
ulcest H3 BHOpPARHBIX HAMHE He JeIHTCH HA UX PARHOCTD, T. €. BLI-
Cop NpOM3BeNEH NPABHJLHO,

Hokaxes Teneps, ure BRG0P GOJRUIENO KONHUECTBA HHCE,
YAOBJICTBOPSIOMAK YCJIOBHSIM 3ajayd, HeBoaMoxeH., Jlekcr-
BHTQILHO, eciH Oul Mb BHIGpanu Goaboiue, wem 655 umcen,
TO HamHCh Ohl JABA YHCJAR, OTIHYAIOMUXCA APYr OT Apyra
MeHee, 4eM Ha 3 (B IPOTHRHOM CJTY4ae pasHOCTb MEKLY HauGOJb-
[IHMH H H4UMEHBIIHME YHCJIaMH JAHHOrO HaGopa Obliia Gul Goub-
e, geM 3 X 654 = 1962, uro HeBO3MOXKHO). HTax, JO/KHM
HalTHCH ZBa THC4, OTJHYAIOUIFECs APYT OT Apyra Ha 1 nnu na 2.
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B nepBom ciyuae pasHocTh MeXAY HHMH paBHa 1, a ma | ge-
ABTCsH Mo0oe YHCAO, B TOM uucAe H HX cymMMa. Bo BropoMm
cy4ae pasHoCTb MEXAY B3ATHIMH YHCJAMH DAaBHA 2, H MOTOMY
o6a 3TH 4HCIa MMEIOT OAHHAKOBYIO 4ETHOCTH, d 3HAMHT, HX
CcyMMa -— geTHoe yucj0. H B aTOoM CIyuae CyMMa B3ATHIX YHCE
JeNHTCH HA HX [a3HOCTh,

Mul moxkasanu, uto ¥3 JaHHoro Hafopa HesMb3s BHGpPaTh
Gonee, uem 655 uncen Tax, 4ToOHl BEINOJHAJHCH YCJIOBHA 3a-
AAUH, H TICCTPOMIIK TIPUMEP TOTO, KAK MOXHO BLIGpaTh 655 un-
cen. C/efoBaTeNbHO, HAHGOJBIICE KOJHYECTBO YHCEN, KOTOPOe
MOMHO BHIGpaTL H3 J@HHOro EaGopa B COOTBETCTBHH € YCJO-
BUAME 3ajaud, paBHo 655.

XXVLIL9.2, TlokaxeM cHauana, 4ro J06as SaMKHyTad
14-3pensasn JOMAHAA HMEET 7 TOPH3OHTANBHEIX H 7 BEPTHKAJb-
HBIX 3BeHLeB. JleficTEMTENILHO, M3 KaKJAOH BepIUHHL JOMaHOH
BEIXOAAT OJHO BEPTHKAJNLHOE H OJHO T'OPH3OHTANLHOE 3BEHO.
Ilo ecem 14 BepuinHaM MBI HACUMTAEM, TAKUM obpasom, 14 ro-
pPHSOHTANBHLIX H 14 BeprukanuHbIX 23senbes. Ilo mpH TaxoM
MOACHeTe KAMA0C 3BEHO Mbl VUMM JABAMABL. 3HAUNT, HMEETCS
7 TOPH3OHTAABHEX M 7 BEDTHKAJLHHIX 3BEHLEB.

3anyMepyeM Tenepb rOpH30HTAJbLHLIE 3BeHbS Halleldl JoMa-
HOM «cBepXY BHH3» H BHESICHHM,
CKOJIBKO TOMEK caMonepeceye-
HHS MOXKEeT JIEKATh Ha KaM oM
3peHe, Ha nepeoM u cegbMOM
3BEHLSAX BOBCE HET TOUEK ca-
MOIIEpPecedeHH A, TAK KAK BEILIE
IIEPBOrO H HHIKE CEJIhMOTO 3BeHa
KeT BepMH JoMaHoft. flcHo,
KPOMe TOro, YTe Ha BTOPOM H
ILIECTOM 3BEHLAX MOXKET OHITL He
Goabine JIBYX, @ HA3 TPeEThbeM H
[ATOM 3BEHBAX — HE GOJBIIe

Pue 65 geTEIpEX TOMEK CcaMmonepecede-

HH$ — N0 YUCJAY BEpIIHH JoMa-

HOfi, JeXauinx CBepXy (COOTBETCTEBEHHO, CHHM3Y) OT 3THX
3BeHbeB.  Ha uerseprom 3pene MomeT OHTh He GoJiee LHECTH
Togex camonepeceuends. IToxamem, uTo HA YETBEPTOM 3BEHE
MOKET JIeKATE HAa CaMOM JeJe TOJbKO NATH TOUeK
caMonepecetennd. JlefcTBUTeAbHD, ecaH Obl HX OLLIO HIECTE,
TO HIpPH 5TOM K44 BEPIUMHA JICMAaHOM, JICIKAMAA BHIIC YeT-
BEPTOr'0 3BeHa, okasanach Obl COETHHEHHOH c OQHON M3 Bep-
IHH, JeXaUlMX HU¥E 2T0oro 3peHa, H obpartHo, Fakum ofpa-

N N S
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30M, BEDIIMHL, TIPHHAJIGKAUIHE YETBEPTOMY 3BEHY, He C UeM
6bl7i0 Gl COERMRATL. M noKasanH, 4YTo Halla JoMaHas He
MOXET HMeTb Gombiue, ueM 2 + 4 + 5 + 4 + 2 = 17 Touek
camonepecesesud. [lpumep Jsomanolt, y xoTopofi 4ncno Tosek
camonepecedesns pasHo 17, nokasam ma puc. 65
XXVLIL10.1. M3 kypea anreSpuw W3BECTHO, Y4TO NpH HEueT-
HOM n cyMMa x” + y" fenutcs Ha x + y. Iycte x7 + y# = 21,
rAe x, y, 2— Ueible YyKHeaa H x -+ y — nmpoctoe yucno. Met
BHAHM, 4TO 2 JeNHTCA HA npocToe 9ucho x -+ y. Ciaenosartelis-
HO, H CaMO YHCJIO Z AOVDKHO JeMHTeCAHA X + ¢, T. e. 2 > x -+ y.
Ho Ttorma zf > {x -+ ¢)*, H Mbl NONYUaEM HEPABEHCTBO
x4yt =2 > (x+ ¥, KoTO- y
poe, OueBHARO, HE CRPABELJIH- 4
BO; 3TO H JIOKa3plBaeT YTBEpK-
ICHHE 3a7aYH. oo
XXVLIL10.3. Tlycts Mbl yeke oy =
BLIOpasH TpeSyeMEIM cnocoGoM He- ; )
CKOJIBKO BEKTOpOB; nyceTh OS —
CyMMA 3THEX BeKTOpoB. {puc. 66).
IpoBegem uepes roury O (ueHTp
25-yronchMKa) npsmywo [, mnep-
NeHaHKyAapHYio BekTopy OS.
IlpepnosnoxuM, 9TO CPeRH Bh-
O6paHHEIX BEKTOPOB COJEPRHTCH
X0Ta Obl QAMH, Jexamufi Ha nps- - Puc. 66
Mmo#i [ HaH o APYryio CTOPOHY OT '
npsMoil {, uem BexTop OS. Ecim Mul HCKJIOUHM 9TOT BEKTOP
H3 4yucAa BHIGPARHBIX H BoluTeM ero 3 cyMmul 05, To HoBag
cymma 6yjer uMers Gonbwyio AJHHY. [eRcTBHTeNbEHO, Tpe-
yronbeHK OAS — npAMOYTONLHE HIH TYUOYTONBHEE, U 3Ha-
gut, SA > OS (puc. 66, a}, Ho |SA| =]05— 0A.|
TIpenmonosuM ele, 9T0 B YHEJAO BHGPAHHLIX BEKTOPOB
He BomeNn KakoH-AHGO BeKTop, JIeKAWHH [0 Ty Me CTOpPOHY
or npamoft [, uyro u sekrop OS. [IpRCOENHHHM 3TOT BEKTOD

K gHC/Y BRIOpaHHBIX H NPRGABHM ero K cymme OS; HoBasg cyM-
Ma Gyfier uMeTs GOAbIYIO AMHHY: Tpeyro/piuk OB'S — tymo-
yroawHslt ¥ OB’ > OS (puc. 66, 6), Ho |0B"| =|0S + OB|.

Mur BHZHM, 4TO B UYHC/O BHIODAHHBIX BEKTOPOB JOJDKHEL
BOATH Jiofble 12, HAyIIHe NOAPAA, TAK KAK yroi MexAy Kpah-
HHMM BexTOopamn MeHbire 180°, a mpu jo6aBneHHH TpHHaALA-
TOrO BeKTopa 3TOIO YrOJi CTAHOBHTCA GoJbllie pasBepHyTOrNo.
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