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[NMpeaucnoeune

Pernenue onmuMnuaqubIx 33134 CIYKUT XOPOIIEH MOATOTOB-
KoOU K OyayIIel Hay4HOU AeATeILHOCTH, 3a0CTPIAET NHTELICKT.

Ha ocmoBe ombiTa paGoTel B BedepHen MaTeMaTUIeCKOU
IIIKOJE MBI OTOOpAIU 33a0a4K, 9aCTO HCIOAL3YEMBIE HA 3aHs-
TUAX MATEMATUIECKUX KPYIKKOB. JTU 3aJa4d, UHTEPECHBIE U
camMu 1o cebe, CIyXKaT MaTepUaIoM IS ONMUCAHUA pAga 00IIe-
MATEMATUYECKUX WU PElIeHns 3a1a4.

B KHII'e OIMCAHBI KIACCHYECKHE 116K’ PerleHns OMMMINA -
HBIX 3a7a4. K 5TUM uaesM moJ00paHbl TPUMEDHI DEIeHnA 3a-
OAY ¥ 33491 18 CAMOCTOATENLHOrO pertenus. CI0XKHOCTD 3a-
A CYLIECTBEHHO pasiuyHa. /s penenns HeKOTOPBIX U3 HUX
MOCTATOYHO CMEKAIKH, JOTMKY W TPOCTPAHCTBEHHOTO BOOOPa-
x)enus. JIpyrue 3agadu TpeOGyIOT HEKOTOPOT'O ONBLITA, UHTYHU-
Y ¥ HAOII0 JaTeIbHOCTU. ITOOBI pemuTh Hanboaee TPy THbE
331891 TOTPe0yeTCAa YMEHNe OPTaHu30BaTh PaboTy HAJ 3a/a-
4enl (IPOSICHUTH CUTYALMIO, BELBUTL KPYI MAeH, nogo0parhb
VIOOHBIN «A3LIK») W BIAJETH ONPEICTEHHOU TexHukou. B wa-
ctu 1] mpuBeaeHEI 33121 OJUMINATHOTO U UCCIETOBATEIbCKO-
'O TUIOB, KOTOPELE CrPYIIIMPOBAHEL 10 KIACCAM.

KpOMe 3319 u H,qem pEIleHNns, B KHUTE €CTh CJIOBAPUK
MATEMATUYIECKUX TTOHATUN U COBETHI YIACTHUKAM OJUMITAATE.

Mer 6aaromapum I'puropus Kompakosa 3a 6osbInoe yda-
cTHe B OATOTOBKE TeMmbl «IIpormecch.

Meur GygeM paibl, €Cau 9UTATEIN HAUAYT APYTUE WHTEPEC-
HbIE WU U IPULLIIOT HAM COOTBETCTBYIONIME TIONO0PKY 32 0a4.

A npec: 119002, Mocksa, Bos. Bracbesckun mep., 11.

E-mail: kanel@mccme.ru

koval@mecme.ru
bugaenko@mccme.ru

LOrmeTuM, 9TO CIOBA «MAEA» W «METO) MHOIA WCIOIL3YIOTCA KAK
CUHOHUMBI, XOTH (METOI» — ITO AJIIOPUTM DELICHUsd, a KUIeA» — ITO
MyTHh K PENIeHUIO.



Kak paboTaTb C KHUIOU

OcBanBaTh ujen 1 METOIBI PelIeHns 3a1a9 MOXKHO [BYMs
cnocobGamu: 1) cHadajsa OPOYATATH ONUCAHKE WAEH, IIOTOM Da-
300paTh IPUMEDPHI, IOTOM OPEIIATH 338491 HA 3Ty TEMY, WX
2) cpasy HaYaTh ¢ 3a0a4, YTOOBl CAMUM YJIOBUTEL UACK, & YKE
[IOTOM NIPOYUTATH KOMMEHTAPUY U PA300paTh IPUMEPHI.

Pemare 3agadu MBI cOBeTyeM He BCe HOAPSAL, a BeIOHpas
Te, KOTOPBIE BAM MHTEDPECHEI.

Ecan xaxas-to 3agaga 0cO6EHHO TOHPABWIACH, TO, PEINB
eé, He IePEeXOAUTe CPa3y K CAeHyIOmen, & IOAyMANTe eIe Ha
orou. [lompobynTe MOHATD:

e KAKWE UJEU MPUBEJIN K PEIIEHUIO, UeM DTa 3313493 MOX0XKA
WIN HE IOX0XKA HA APYTUE 330a4u;

e T/ B DEIIEHUN HUCIOIL30BAHBI T€ WIN UHBLIE IAHHBLIE, TIe-
pecTaHeT JuM yTBEepXKIeHWe OLITH BEPHBIM, €CAU KAKOe-TO
ycaoBue yopaTh uin 0CJabuTh;

e MOXHO JIU JAHHBIE U OTBET MOMEHATH MECTAMU, T. €. BEPHO
Ju 0OpaTHOE YTBEDXKIEHUE,;

e MOXHO Ju OOOOMUTL 33134y WIX BLEIBECTU WHTEDPECHBIE
CTeJCTBUA.

He cTpemmrecy pemars MHOrO 3amad. Eciam BeI pernuTe
3a JeHb OJHY—/IBe 33Ja4YM U XOPOIIO BCE MPOLYMAeTe, TO 3TO
Oy geT Jiydine YeM PemnTh AeCATh 33134 H0BepxHOoCcTHO. Baxuo
He KOJIMYEeCTBO PEIIeHHBEIX 3a7Jad, & TO HOBOE, YTO yAATOCh
TIOHSTh.

Ecau y Bac mocse pelnenus XOpOIIen 3a4a4u IO THUMAESTCSA
HACTPOEHNE — DTO MPU3HAK YCIEITHON PabOTHI.



Yactsb |

Npoen n meToabl pelueHus
3aaau

[Monck POACTBEHHbLIX 3a4a4

Ecan 3amada TpyaHa, TO MONBITANTECH HAUTH W PEIUTH
60Jiee IPOCTYIO «POACTBEHHYIO» 330a9y. DTO YACTO TAET KIIOY
K perrennio ucxoquHou. [lomoraooT caegyonme cooOpaKeHns:

e paccMOTpeTh HacTHbIA (6ojee IPOCTOU) Caydad, a 3aTeM

0000 TEL UIEI0 PEICHUST;

e pa3buUTh 33aJa4y Ha MOA3a 14K (HAIpUMED, HEOOXOIUMOCTD

U JOCTATOYHOCTD);

e 0600IUTE 3309y (HATPUMED, 3AMEHUTH KOHKPETHOE IHCJIO

TIEPEMEHHON );

e CBecTH 33134y K 6oaee npocrou (cMm. remy «[IpuuécpiBanue
3a0a19%).

ITpumep 1. B yruoBon kaeTke Tabiuibl 5 X 5 CTOUT ILIIOC,
a B OCTAJBHBIX KJIETKAX CTOAT MUHYCH. PaspermaeTcsa B m060u
CTPOKe WM JI000M CTOJOIE OMEHATH BCE 3HAKU Ha IIPOTUBO-
MOJOXKHBIE. MOXHO JI 33 HECKOJIBKO TAKUAX OIEPALUU CIENATh
BCe BHAKN TLTIOCAMU’

Pewenue. Bo3zbMéM KBaIpaT TOMEHBIE, pazMepa 2 X 2, B
KOTOPOM CTOAT OJWH TUTIOC U TPU MUHyca. MOXHO 1 crenaTh
Bce smaku mmocamu?! Hecnoxuei nepebop MOKA3LIBAET, 4TO
HETb3.
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BocnoabsyeMcs 5TuM pe3yabpTATOM: BBLISIMM B KBaapaTe
5 x 5 kBagpaTuk 2 X 2, cogepxkanmu oqun mwitoc. [Ipo ero yxe
MU3BECTHO, YTO CAEJIATH BCE 3HAKM IUIFOCAMU HEIL3s. SHAYUT, B
KBaJpaTe 5 X b U MOMABHO.

ITpumep 2. TocTpouTe OOIIYIO BHEITHIOW KACATEABHYIO K
IBYM OKPYXHOCTSM.

Pewenuve. Ecan ogua 3 oxpyxuHocTen OymieT TOYKOU, TO
3aa49a CTaHeT Jerde (BCOOMHUTE, KaK W3 TOYKUA MPOBECTH

KaCaATeIbHYIO).
Mycts Oy u 1y — UEHTP U PALUYC MEHBIIEU OKPYIKHOCTH,
Os u 79 — UEHTp U paauyc OOJBIIEN OKPYKHOCTU. Paccmo-

TPUM TPAMYIO, TPOXOAAIIYIO Uepe3 O U MapaLIeJbHy 00uen
kacareapuon. (puc. 1). Dra npamas yzatena or Oy Ha PaccTo-
AHUE T9 — 71, 3HAYAT, ABIAETCA KACATEILHOU K OKPYKHOCTH C
erTpoM Os U PAAUYCOM 75 — r1. [lOCTPOUM BTy OKPYKHOCTS.
U3 Touku O nposeném kacareabuyio k Hen. [lycts C' — Touka
xacauua. Ha opsayon OoC JeXUT UCKOMAasg TOYKA KACAHUA.

&)

» 1. Jlerko pacnuiuTh Kyouk 3 X 3 X 3 Ha 27 KyOUKOB IIECTHIO
pactunamu. MOXHO Ju yMEHBIINATE YUCI0 PACTIWIOB, €CJAN Pa3-
pelaeTcs NepeKIaiblBaTh acTy Iepes TeM Kak UX IUIATH?

» 2. J[oKaxXuTE, 9TO B BHEIIYKJIOM 7-YTOJBHUKE CyMMa, BHYTDEH-
HUX yrioB paBHa 180°(n — 2).

» 3. Joxaxwure, aro n(n + 1)(n + 2) gerurcsa Ha 6 npu J106oM
[EJIOM 7.

Pnc. 1

3apaum
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4. Pemmre ypasrenue (z° 4+ — 3)> +22% + 22 — 5= 0.

5 (mas Tex, KTO 3HAKOM C MOHATHEM uMHBepcuu). IlocTponre
OKPYXKHOCTb, KACATEILHYIO K TPEM TAHHBIM.

6 TlocTponTe OOUIYIO BHYTPEHHIOK KAaCATEIBHYI) K [IBYM
OKPYKHOCTAM.

[MpuuécbiBaHue 3agay
(MU «MOXXHO CYUTATb, YTO. . .»)

NaBecTHO, 9TO YEI0BEK HEKYJILTYPHBIM €CT KaK TPUAETCA,
& KyJbTYPHBIM CHAYAIA IPUTCOTOBUT TUIIY. Tak U HEKYJILTYD-
HLIA MaTEMATHUK PEIIaeT 330349y KaK IPUIETCA, 8 KyJAbTYPHLIA
(TIPUT'OTOBUTY 334a4y, T. €. TpeobpasyeT eé K yI0OHOMY s
pelieHus BUAY.

IIpuroToBienue 331351 MOXKET COCTOSITHL B mepedOpPMYyIn-
POBKe yCIoBUA Ha Gotee yIOOHOM A3bIKe (HAIpUMep, Ha A3bI-
Ke rpadoB), OTIIEIIEHAN IPOCTHIX CAYIaeB, CBEIEHUN OOIIEro
cay4as K 9aCTHOMY.

Taxue mpeobpa3oBaHMA COMPOBOXKAAIOTCA (PpasaMu «B CHU-
Jy CUMMETPHUWY, «IBHO HE XYkKE», «IJII OINPEICTEHHOCTHY, «HE
Hapymas OOIIHOCTHY, «<MOXKHO CUYATATH, 9TO. . . ».

IIpumep 1. Kaxapl y4yeHUK Kiacca XOOWI XOTsA OBl B
OfUH U3 IBYX HOXOAOB. B KaxkJI0M mOXOJe MATBLUMKOB OBLIO
He Ooubute 2/5. JokaxuTe, 4T0 BO BCEM KJIACCE MAILYUKOB HE
Gouabie 4/7.

Pewenue. «JIoboBoe» pelreHme COCTOUT B PACCMOTPEHUU
KOINYIEeCTB MAJIbYINKOB, XOAUBIINX TOJBKO B HepBBIfI moxoa, XO-
OUBLIMX TOJLKO BO BTOPOM IIOXO[, XOQUBIIKX B 00a 1MoXo1a, TO
K€ IUIA TeBOYEK, COCTABICHUY U PEIeHUN CUCTEMEl YPABHEHUN
¥ HEPABEHCTB. JTOr0 JeJaTh HE XOYeTCs, IODTOMY Oy aeMm n3ba-
BAATBHCA OT JIMIIHUX [IaPAMETPOB, CBOIA 33,4349y K €€ YaCTHOMY
caydaro. MBI mpomenaeM 3TO B HECKOJBKO Iaros. Ilocme ka-
KIOTO mara yupormeHUuss CTAHOBUTCA OYCBUIHBIM cnegylonmﬁ
miar.

Ey,qu YBEIUYIUBATHL YUCJI0O MaJbYUKOB B KJjacCe, HC U3Me-
HAA IUCIa OEBOYEK W HE HapyUIasad YCJIOBUA 3adaIU.

1 wae. «Boumem» Bcex 1eBOYEK B UKCIO YIACTHUKOB 000MX
IIOXOJOB. OT 9TOTO IO MaJbYUKOB B IOXOOdaX YMCHBIIIUTCA,
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a B KJiacce — He m3MeHuUTCsI. MTak, MOXKHO CINTATD, ITO BCE
AEeBOYKU XOIUIN B 003 IOXO0IA.

2 wae. Eciu Manbuuk XOAWI B IEPBBIA MOXOJ, TO OCBOGO-
QUM €ro oT mocerteHus BTOPoro. [Jons MaIpIuKOB B IOXOIe
yMeHbIMTCA. UTak, MOXKHO CIUTATH, UTO KAXKIABIU MATBIUK
XOOUJI TOABKO B OJUH IIOXOZX.

8 wae. Eciu B 0mHOM IOX0 1€ OBLIO MEHBIIE MAILYIAKOB, IEM
B IPYyrOM, TO JOOABUM B KJIACC MATLIUKOB. /OIS MATLINKOB B
MOXOJaX OCTAHETCA He GoJbIe 2/5, a N0 MAIbINKOB B KIACCE
yBeanauTCsa. MOXHO CINTATh, ITO MAILYUKOB OBLIO B IIOXOXAX
TTIOPOBHY.

4 wae. 3aaa4a CTAJa TPUBUAILHON: B 0G0UX MOX0AaX OLLIN
BCE IEBOYKM 1 POBHO IOJOBUHA MaJLYMKOB. O603HAMUM IUCIO
AEeBOYEK 3, TOrJa MAJIBYMKOB B HOXOHaX ObLIO He OOJbIIe
2x, a BO BCEM Kiaacce — He Oouabire 4x. MakcuManbHOE HUCIO
MaJbYMKOB B kaacce 4z, a 510 4/7 xnacca.

Ilpumep 2. N3 6yMakHOr0 TPEYrOIbLHUKA BLIPE3AIH IIa-
pamwtenrorpamMm. JokaxkuTe, 9TO €ro IO IL He TPEBOCXOIUT
TTOIOBUHEI IIOMIAAN TPEYTOIbHUKA.

Pewenue. TpyAHOCTH COCTOUT B TOM, UTO IOJOKEHUE IIa-
paJLIeiorpaMMa BHYTDHU TPEYTOJbHUKA MPOM3BOJbHOE. Byxem
npeo6pa3OBEIBATE NAPALIEIOrPAMM, HE YMEHBIIAA €ro ILIO-
wans (puc. 2).

1 wae. «YAIMHIMY TApaIENOTPAMM TaK, ITOOHI OJHA €ro
BEpIINHA [ONATA HA CTOPOHY TPEYrOJbHUKA.

2 wae. IlepexpouM mapajrensorpaMm, He MEHsA ero ILIOMa-
IV, TaK, ITOOBL €0 CTOPOHA MOIAJIA Ha CTOPOHY TPEyrOJIbHU-
Ka.

3 waz. «¥YAIMHUMY TAPALIETOTPAMM BIOAL OOIIEN C TPe-
YT OJIBHUKOM CTOPOHBL TaK, YTOOBL BCE YeTHIPE BEPIIMHEL IOIA~
JU Ha CTOPOHBI TPEYTOJBLHUKA.

4 wae. Ilepexponm mapaaresorpaMm, He MEHSS ero TLUIOIIA-
IU, TaK, ITOOBI OAWH €ro Yo COBOAM C YIVIOM TPEYTOJIbHUKA.

5 wae. Tenepr 3amada pemaercs jgerxo. Hampumep, mo-
KPOEM TAPALIEIOrPAMM JTOMOJHAINIAMEA €I'0 TPEeyrOJIbHUKA-
Mu (OVH U3 TPEYTOMLHUKOB OTPAKACTCA HEHTPAILHO CHUMMe-
TPUYHO OTHOCUTEILHO CEPEeqUuHBL €r0 OOIIEH ¢ IapaLIeIorPaM-
MOM CTOPOHBI, 8 BTOPOU MAPALIETLHO TEPEHOCUTCA).
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Ilage 5
Puc. 2

ITpumep 3. B 9 suerikax 3amucadbl 4UCaa: B IEPBOA —
€IMHALIA, B OCTAJBHBIX — HYJIM. 34 OMHY OMEPALNI0 MOXHO BbI-
O6paTh ABE AUCHKA W 3AMEHUTH KAXKI0€ TUCAO B HUX TOTYCYM-
MOU dTux umcen. Kakoe HAUMEHbIIEe YUCIO MOXHO MOJYYUTH
B IIEPBOU AYEUKe?

Pewenue. HeTpyaHo mOIyIuTh HUCIO 2%, VCPEIHAA TUCTO
B IIEPBOU AYEUMKE CO BCEMM OCTAALHLIMU IO ovdepenu. Tpynuee
MOKA3aTh, ITO MEHBIINE TOJIYINTH HEIB3.
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Usmenum ycaosme sanadm. [lycTh mocae KaxI0U onepanun
BCe HEHYJIEBLIE MCJA CTAHOBITCA PABHBIMU HAWMEHLIIEMY U3
HUX. JTa HOBas omepanus TaéT Pe3ybTaT B KAXKIOU SIEHKe
He OOJbIIle, YeM MCXOTHAA ONepaITus.

Temepr BCE sCHO: HOBAA Omeparusa JuO60 HUIEro He MEHIeT
(ecmu wmcaa paBHEBL), MO0 YHUYTOXKAET OJUH HYJIb U YMEHb-
IaeT BCE 4YMUCIA B ABa pa3a. lloCckonpKy HOBas omeparus He
TTO3BOJIAET TIOAYUUTh UCIO MEHbIIee TO MUCXOHAA OMEpa-
s — TeM OoJee.

28

3apaum

» 1. B xuagosou exat 300 camor: 100 xpomosbix, 100 kup30BbIx
u 100 A10BBIX, TPUYEM JEBBLIX W TPABHIX TOPOBHY — mo 150.
llokaxuTe, 9TO M3 MMEIOMINXCSI CAINOr MOXHO COCTABUTH IO
kpauuen mepe 50 map.

» 2. U3 GymakHOro mapaLieorpaMMa BHIPE3aan TPeyrOJIbHUK.
llokaxuTe, 9TO €ro MIOMATL HE TPEBOCXOIUT TOJOBUHBI TLIO-
A TAPALIEIOrDAMMA.

» 3. Ha miockocTr HApUCOBaHO HECKOMBKO TOUEK. /[Boe mo o1e-
peu coeauHsIoT ux orpeskaMu. OTPe3Ku MOrYT BBIXOIUTH U3
OJHOW TOYKW, HO HE JOMKHEI TepecekarThcsa. KTo me moxer
CIenaTh X0/, IPOUrpeiBaeT. JokaxkuTe, ITO NPK JIOOBIX X01aX
“rpokoB nobexuTeneM OyAeT OUH U TOT XK€, & KTO UMEHHO —
ONPENCIACTCA JUIIL HAYAILHON ITO3UIINCH.

Yxazanue. Urpa 3akaHINBaAETCA, €CIN PUCYHOK MPEICTABIICT
000U MHOT'OYTOJBHUK, PAa30OUTHEIN HA TPEYTOJbHUKHN.

» 4. /lan BoIMyKJaBM MHOrOyroabHEMK momanu 9. Ero mepece-
KAIOT IeCATH MApaLIEIbHBIX MPAMBIX HA PACCTOAHME 1 ApYT
ot apyra. JJokaxuTe, 9TO CyMMa IJIMH OTPE3KOB, BLICEIEHHEIX
MHOT'OYT'OJBHIKOM HA DTUX IPAMEIX, HE O0IEE NeCATH.

» 5. B n-meprOM Kybe moxparneso 60see MoJOBUHEL BepIiuH. Pe-
OPO HABBIBAETCA TIOKPAIIEHHEIM, €CJIHU MOKPAIIIEHE! 00€ OrPAHN-
YUBAIOIINE €0 BEPIMHLL [[OKaKHUTE, ITO IOKPAIIEHO HE MEHEE
n péodep.

» 6. [[an MHOTOTPAHHWK C 7 BEPIIMHAMM W TOYKa A BHyTpH
uero. [IycTs €; — eMHUYHBIN BEKTOD, HATTPABICHHBIA U3 TOIKY
A x -1 Bepumme mmOrorpanmuka. [Jokaxure, aTo | > €| <
n—2.

» 7. AndpasuT HEKOTOPOTO A3BIKA COCTOUT U3 N OYKB. U3BeCTHO,
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YTO HU OJHO CJIOBO HE ABAACTCA HAYAJOM APYTOTO. A — YUCIO
o0

ay
CJIOB SI3BIKA, cocToAmX u3 k Oyxs. JJokaxkure, 4T0 E — <L
n
k=1
Yxazanue. IlompobynTe 3aMEHUTH CJIOBA MAKCUMAJTLHOW M-
HBI H3, MEHBIINE CIOBA.

ﬂ,0Ka3aTen bCTBO OT NPOTUBHOIO

Paccyxaator mpumepHO Tak: «/lomycTuM, ucxomuoe yTBep-
XKIeHre HeBepHO. ECam u3 »TOro moaydImM mpOTUBOPEUUE, TO
HICXOIHOE YTBEPKIEHUE BEPHO.

IIpumep 1. /JoxaxuTe, ITO TPOCTHIX MHUCET GECKOHEYTHO
MHOIO.

Pewenue. llpeanonoxumM TPOTUBHOE, TYCTH P1, P2, ---,
Pn — BCe IPOCTHIE yucaa. PacemorpuM uuciao N = pips ... pp+
1. OHo HE HEAUTCS HU HA OJHO U3 TUCET D1, P2, - - ., Pr, AHBIMEA
CJIOBaMU, HU HA OJHO TMpOoCToe [uucyao. Ilomydaem mpoTmBOpe-
ume ¢ TeM, UTO J60€ UUCI0 UMEeT XOTA Obl OJWH TPOCTOU
LeMuTeNb.

IIpumep 2. IlaTh MAILUYMKOB HAULMM AeBATHL rpuboB. [o-
KaXWTe, ITO XOTsA OBl JBOE M3 HUX HAuL IpubOB IOPOBHY.

Pewenue. MomycTuM, ITO MaJILIUKKN HAILTA PA3HOE KOJIU-
4gecTBO rpuboB. PaccTaBum mx mo BO3pACTAHUIO YUCIA HAWIEH-

HBIX rpuboB. IlepBei cobpan He MEHbIE HyJs, BTOPOUM — HE
MEHBIIE OTHOTO, TPETUU — HE MEHBINE BYX, UeTBEPTHIN HE
MEHbIIE TPEX, MATHIM — He MeHbIle YeTHIpEX. Bcero — me

MeHblIe fecsatu. lIporuBopedne.

IIpumep 3. [okaxuTe, 4TO HE CYLIECTBYET TPEYTOJLHOU
OUPAMUILL, ¥ KOTOPOU K KAXKAOMY PeOpy NPUMBIKAET TYION
YTOJI OHOU U3 TPAHEN.

Pewenue. HomycTuMm, 9TO Takada NMUPAMHUIA CYIIECTBYET.
IMockonbKy B TPEyroJbHUKE TPOTUB TYIOTO YIVIA JEKUT CAMAST
IUHHAA CTOPOHA, TO A KAXKIOTO pebpa Haugércsa Goiee
IIUHHOE PeSpPOo. DTO HEBO3MOKHO, TaK KaK KOAMIeCTBO péGep
y mupaMuIel KoHeIHO. [IpoTuBopedne.

3ameuanue. Bmecre ¢ paccyxkIeHueM OT MPOTUBHOLO MEI
ucnonb3oBaau «MeTon KpanHero.
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IIpumep 4. [lokaxute, 9TO 4uCIO l0g, 3 UPPAITMOHAILHO.

P

q )
P

Tae p, ¢ — HaTypaabHbIe umcaa. lorga 2¢ = 3 mmm 2P = 39.

ITocretHEE PABEHCTBO HEBO3MOXKHO, UOO YETHOE UUCAO HE PABHO

neaéraomy. IIporuBopesine.

Pewenue. Ilpegnonoxum mporueHoe. Ilycts log, 3 =

3apgaum

1. Ilo xpyry paccrasrensl 100 wucesn. U3BecTHO, 9TO Kaxgoe
YUCJIO PABHO CpeqHeMy apudMeTnieckoMy AByX cocegaux. [lo-
KaXXWUTe, ITO BCE JYUCJIA PABHEL.

2. Ha miockocTy 0TMEYEHO HECKOIBLKO TOYeK. U3BeCTHO, ITO
JIIOOBIE 9eTHIPE U3 HUX SBJAITCA BEPIINHAMY BEITYKJIOIO Y€ ThI-
péxyroabanka. /lokaxmnTe, 9TO BCE OTMEUEHHBIE TOYKY SIBJS-
I0TCs BEPUINHAMY BBILYKJIOI'O MHOI'OYT'OJBHUKA.

3. Mokaxure, uro ecau (m — 1)! + 1 nexurca HA m, TO IUCIO
m — IPOCTOeE.

4. CymecTByeT Ju BBITYKJILIM MHOTOYTOJBHUK, Y KOTOPOTO
60JblIe TPEX OCTPLIX YIVIOB?

5. [MoxaxuTe, 9TO HE CyIIECTBYe€T MHOIOIDAHHUKA, ¥ KOTOPO-
O YMCAO T'PAHEN HEYETHO M KaXKAasd IPaHb UMEET HEUYETHOe
YUCAO BEPIINH.

6. lokaxnTe, ITO CYIIECTBYeT HECKOHETHO MHOTO MPOCTHIX
4ucen, uMmeromux Bug a) 4k + 3; 6) 3k + 2; B) 6k + 5.

YeTHoCcTb

MHorue 3amadm JeTKO PEIaloTCA, €Cal 3aMEeTUTh, UTO He-
KOTOpPas BEIUNIMHA, UMeeT ONPEAeIEHHYIO I€THOCTh. 3 »Toro
CleyeT, YTO CAUTYAILUU, B KOTOPBIX Ta BEIWUWHA UMEET APY-
CyH0 9YETHOCTH, HEBO3MOXHEL. WuHOrma Ty Beamuuny (pyHK-
[UI0) HAZO0 CKOHCTPYWPOBATH, HAIPUMED, PACCMOTPETH 9éT-
HOCTBH CyMMBI WIH IPOU3BeNeHus, pa3buTh OOBEKTH HA HAPEL,
3aMETUTH Y€PEIOBAHNE COCTOAHUN, PACKPACUTE OOHEKTH B 1B,
uBeTa. YéTHOCTEL B UTPaxX — DTO BO3MOKHOCTDH COXPAHUTD IET-
HOCTH HEKOTOPOU BeJUYMHbL npu cBoeM Xoge (cm. rembr «Mu-
BapUAHTED , «/lemuMocThy, ATphD).
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ITpumep 1. Kysueuuk mpwirai BIOJbL TPAMOU U BEPHYJICA
B MCXOQHYH TOYKY (anuna mpbikka 1M). [Jokaxure, 9TO OH
COesal 9€THOE THCJIO IPLIKKOB.

Pewenue. 11oCKOTbKY Ky3HEUNK BEPHYJICA B UCXOTHYIO TOY-
Ky, KOJAUYIECTBO IIPBRKKOB BOPABO PABHO KOJIMYECTBY HPHRKKOB
BJIEBO, MO3TOMY OOIIee KOIMIECTBO MPBIKKOB YETHO.

ITpumep 2. CymecTByeT Ju 3aMKHYTas 7-3BEHHASI JOMa-
Had, KOTOpas IepeceKaeT KaxkKoe CBOe 3BEHO POBHO OAUH pa3?

Pewenue. NomycTtum, 9To cymectByer. Torga mepecexaro-
IMecs 3BeHbs 00pasyioT mapbl. CaeqoBaTesbHO, KOIMIeCTBO
3BEHLEB J0/DKHO OLITh YETHLIM. [IpoTuBOpEetne.

IIpumep 3. Y mapcuan 6b1BaeT OIPOU3BOJILHOE MUCIO PYK.
O gHAX B BCe MAPCUAHE B3SIACH 33 PYKH TaK, 9TO CBOGOIHBIX
PYK He OCTAJIOCh. /lOKaXKMTe, 9TO YUCAO MAPCUAH, ¥ KOTOPHIX
HEYETHOE YUCIO PYK, YETHO.

Peuwenue. Hazorém MapcnaH ¢ Y€THBIM YUCIOM PYK Y€ THBI-
MU, & C HEIETHBIM — HEYETHBIMU. [I0CKOIBKY PYKH 00pa3yioT
napel, TO obiiee ducao pyk 4érHo. Obiiee 9ucao pyK y YETHBIX
MapCHaH YETHO, MODTOMY OOIlee YMCIO PYK ¥ HEUETHBIX Map-
cuaH Toxke 4éTHO. CreqoBaTeNIbHO, YUCI0 HEYETHBIX MapCUaH
46 THO.

3apaum

» 1. Moxuo Ju pasmeHsTs 25 pybmen AeCATHI0 KYDIOPAMU I0-
crouncTBoM 1, 3 u 5 py6uen 7

» 2. [leBaTh MIECTEPEHOK 3ALEIVIEHBI 10 KPYLy: IEPBas CO BTO-
pOU, BTOpAA C TPETHEH U T. X., AEBATAA C mepBou. MoryT Jm
OHM BpalATLCA?! A eciu 1ecTepeHok n?

» 3. B psazx croar 100 ¢umex. Paspemaercs MensaTs mecramu
JI00BIe MBE (PUIIKU, CTOAIME UYepe3 oaHy. MoxXHO 11 Takum
CIIOCOOOM TI€PECTABUTH (PUIIKKA B OOPATHOM HOPSIKe?

» 4. Mane! 6 aucen: 1, 2, 3, 4, 5, 6. Pazpemaercs k Ji06b6IM a1ByM
u3 HUX npubasaaTh 1. MoxHO ju Bce Yucaa cenarb PaBHBIMU!

» 5. Bce xocTu [OMMHO BBLIOXKWIK B LENOYKY II0 IIPABUIAM
urpsl. Ha omHOM KOHIIE OKasaltach MATEPKA. dTO MOXKET OKa-
3aTbCA Ha IPYroM KoOHIe?

» 6. Moxer au mpsMas, He OPOXOIAINAA epe3 BeprmHbl 11-
YTOJBHUKA, TEPECEKATH BCE €r0 CTOPOHBI!
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» 7. Ha cTone cToaT 7 mepeBEpHYTHIX cTakaHOB. PasperraeTcs
OJHOBPEMEHHO IEPEBOPAMUBATE JIOOBIE TBa cTakaHa. MoxkHO
Ju JOOUTHCA TOrO, YTOOLI BCE CTAKAHBL CTOSIM HPABUILHO?

» 8. B sasbike aukapenm XOTUWIEB BCETO ABA 3BYKA: «BDY M Y.
[Ba c10oBa O3HAYAIOT OLHO M TO XKe, €CAU OJHO IOIYyYIAETCA
7“3 APYroro mpu IOMOINYX HEKOTOPOI'O YKUC/IA CIAEIYIOIINX OIle-
paIuil: TpOIMyCcKa UAYIMX TOAPAN 3BYKOB (BIY» WIN (YYBIBD U
nobapieHus B J060M MeCTe 3BYKOB «ybl. O3HAYAIOT JU OLHO
U TO XK€ CJOBA, «YBIy» U «BLyLD 7

» 9. Ha gocke wmamucambr uwwmcaa 1, 2, ..., 101. Paspemaercs
cTepeTh JIOObIE [Ba UKCIA U HAINCATDH UX Pa3HOCTL. lloBTOpDUB
a1y onepanwio 100 pas, Mpl noxyyurm oguo umcao. [loxaxwure,
YTO 3TO YUCIO He MOXKET OBITH HYJIEeM.

» 10. YauTka moa3ér mo mIOCKOCTU € MOCTOAHHOU CKOPOCTBIO
n kaxjawre 15 mMuuyT moBopauuwsaer Ha 90°. [lokaxwre, 4To
OHA MOXET BePHYTBLCA B MCXOTHYIO TOUKY TOJBKO Uepe3 Iejoe
YUCIO YACOB.

» 11. B Tpéx Bepmmnax kBagpara cugenu Kysuedunku. OHu cTa-
JU UTPATH B I€Xapay: OAWH M3 KY3HEUYMKOB MPHITAET B TOUKY,
CUMMETPUYHYIO OTHOCUTEIBHO APYToro. CMOXKEeT Ju XOThb OuH
KY3HEYHUK [ONACTh B YETBEPTYIO BEPIIMHY KBAAPATAT

O6paTHbIN x0p,

Ecau B 3agade 3agana HEKOTOPAs ONEPAIUA, U DTA OIEPa-
1A 06pPaTUMAa, TO MOXHO CAETAThH «OOPATHHEIN XOA» OT KOHEU-
HOT'O PE3yabTaTa K UcXonubM nanHbiM. (Hanpumep, HamO BbI-
mecTy mKad u3 kKoMHaThl. [Iponaér au on yepes asepn? Ipon-
OET, TOTOMY 4YTO HY€pe3 OBEepb €ro BHeCau.) AHamms ¢ KOHIA
UCTIONB3YETCA B UTPAX TPY TIOUCKE BHIMTPHIIITHBIX U TPOUTPHIII-
HLIX CATYALIUM.

IIpumep 1. Ha ozepe pacusena ogua auamsa. Kax qoim genn
YUCIO [IBETKOB YIBAUBAJIOCH, U HA ABANUATHIM NEHB BCE 03€pO
TOKPBUIOCH TBeTaMu. Ha KOTOPBIN JeHb TOKPHLIACH TBETAMU
[IOJIOBUHA, O3€epa’

Pewenue. Haunem ¢ kxouua. Ilycrs ceroans nonoBuua 03e-
pPa HNOKPBLIACH IBETAMHU. epe3 CKOMbKO JHEU IMOKPOETCs BCE
o3epo? 3asTpal! U oo Gymer 20-u fgeHn.

Omeem: 3a 19 muen.
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ITpumep 2. Tpu mangsunka geawiu 120 dpantukos. Cuada-
aa Ilera man Bane u Tore cToabko (paHTUKOB, CKOJIBKO Y HUX
6bw10. 3arem Bawmsa man Tone u Ilere cTonbko, CKOIBKO y HUX
cramgo. M makoner, Toas gan [lere m Bane cToabko, CKOIBKO ¥
HUX K DTOMY MOMEHTY UMeIOCh. B pesyiapTare BceM n0CTaIOCHh
nopoBHy. CKOIbKO (PAHTUKOB OBLIO Y KAXKIOTO B HAYAJE?!

Pewenue. Mu1 3HaeM, 9TO B KOHIIE ¥ BCeX OKazanock no 40
danTukoB, a nepex 3tuM y Illetu u Banu 65110 BABOE MeHbIIE.
3uauut, y lleru u Banu 6610 mo 20, a y Toam — 80. A mepen
otuM y Iletu m Tonu 6GB110 BABOE MeHbIe, T. €. v IleTn ObL1O
10, y Tosmm — 40, y Bauu — 70. I makoHel, BO3bMEM ITOJOBUHY
¢antuxoB y Bauu u Toau u Bepuem Ilere.

Omeem: y Iletn 6puto 65 damTukos, y Banm — 20, a y
Tomn — 35.

ITpumep 3. B kBagpare ABCD ma cropone AB BuyTpu
KBapaTa TMOCTPOWIN PAaBHOGEAPEHHBN Tpeyroabuuk ABE ¢
yruamu mpu ocHoBaHuu AB pasubivu 15°. [lokaxure, 9TO
rpeyroapuuk C'DE npaBuibHBIN.

Pewenue. Permum obpaTHYIO 3amady: JOKaXKeM, UTO €Can
mpeyronsauk CDE) npaBunbHBIN, TO y Tpeyroabuuka ABE
yrunl npu ocuosanuu AB pasupt 15° (puc. 3).

IMockoavky ZADE, = 30° u DE;, = AD, to ZE,AD =
ZAE1D = 75°. 3mauur, LE;AB = 15°. Amanoruyno
/EyBA =15°.

Wrak, MBI TOKa3adl, YTO BEPIINHA F| TPaBUIBLHOTO Tpe-
yroavuuka CDE; nonmagaer kak pas B Ty Touky F, koTopas
JaHa B YCJOBUU 3a1a4u. 3HAYUT, Tpeyroasuuk C D FE mpaBuib-
HBIN.

D C
60°
30°
60°
750 75° \{ F1
15°
A B

Puc. 3



>

v

Hodcuém deyma cnocobamu 17

3apauu

1. Oxnax Il Haph HACPAIWI KPECThAHUHA AOJIOKOM U3 CBOEIO
caga. Ilomén KpecTbAHNH K Caly U BUIUT: BECh CAJ OTOPOXKEH
TPOVHBIM 3a60POM, B KaXKA0M 3a00p€ TOIBKO OJHU BOPOTA, U
B KaXKJBIX BOPOTaxXx CTOUT CcTOPOXK. llomomén KpecThbaHumH K
TIEPBOMY CTOPOXKY U MOKA3AT MAPCKUU YKa3, & CTOPOXK €My B
oteT: «M 11 BO3BMU, HO TIPU BEIXOE OTAIL MHE TTOJTOBUHY TEX
A0JI0K, 9TO HECElIL, U emé OAHO». 10 XKe eMy CKaszaiu BTOPOU
u TpeTun cTOpok. CKOMBLKO AGIOK JOMKEH B3ATH KPECThAHUH,
4TOOBI OCTIE PACILIATHL CO CTOPOXKAMK ¥ HETO OCTATIOCH OJHO
s16.10K07

2. Tpéwm Oparbam maau 24 Gy6iMKa Tak, 9TO KaXKIALIM IIOJIY-
yua Ha Tpu OyOJIMKA MeHbIe, 4eM emy JeT. Menwmmu Gpar
OBLT COOOPABUTENBHBIN U TMPENIOKIT TIOMEHATL 9acTh Oy0au-
KxOB: «fI, — cxasajn oH, — 0CTaBIIO HOIOBUHY OyO/IMKOB, & Ipy-
TYIO PA3 6T MK Iy BAMU OPOBHY; TIOCHE DTOTO Cpequun 6par
TakKe OCTABUT MOJOBUHY OYOINKOB, a APYTYIO PA3ACJUT IIO-
POBHY MexXIy MHOU U cTapmuM OparoM. B koume crapmmin
6paT momenuT Tak wey. Tak omm m cpenanu. OKas3anock, 4TO
BCe moayvmiu TOpoBHY. CKOMBKO JeT Kaxk oMy 6pary?

3. YumTenb pasgaBag IMIKOTBHUKAM OTKPHITKU. llepBomy oH
JAJI OQHY OTKPBHITKY M OJHY LECATYIO OCTABLINXCA. BTopomy oH
IaJ IBEe OTKPBITKY W OMHY AECATYIO OCTABIIUXCA U T. 1. /lens-
TOMY OH AaJ A€BATH OTKPBITOK U OJHY AECATYIO OCTABIIUXCA.
Oka3anock, 9TO BCE MOy IUIN IOPOBHY U BCE OTKPBITKYU ObLIN
posgaubl. CKOTBKO BCETO OBLIO OTKPHITOK?

[MoacuyeT apymMsa cnocobamu

[Ipu cocTaBmeHUN yPABHEHUN BHIPAKAIOT HEKOTOPYIO BEJIU-
YUHY ABYMs crocobaMu (Hampumep, IIOWAAL, IyTh WIA Bpe-
Ma). HOT 13 HEKOTOPYIO BEIMUNHY OLEHUBAIOT ABYMA CIIOCOOA-
MU, TOTa MOIYIAIOT WA HEPABEHCTBO, WM BEAUTUHBI PA3HOU
9€THOCTHU. JDTa UIeA TECHO CBA3aHa ¢ ugeen uupapuanra. Oua,
OLIBAET MCTOYHUKOM TpoTuBopedus (cMm. Temy «/Jlokazarens-
CTBO OT MPOTUBHOIOY).

IIpumep 1. MoXHO /M PacCTaBUTL YUCIA B KBaAPATHOU
TabauIe H X 5 Tak, ITOOI CyMMa, IUCET B Ka¥K 0N CTPOKE OB
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TTOJOXKUTEIBHON, 8 B KAXKJAOM CTOJIOIE OTPUITATETHLHON !

Pewenue. [lomyctum, ayTo Mmoxkuo. Haraem cymmy Bcex 4um-
cen. Ecan cumTarh €€ mo cTpokamM, TO cyMMa OyJeT MOJOKM-
TEIBLHOU, 8 €CJHU MO CTOJAOIAM — TO OTpHUIaTeIbHOu. [IpoTu-
BOpeYMEe. JHAYMUT, TAK PACCTABATE UUCIA HENb3A.

ITpumep 2. B kinacce 27 yenoBek. Kax bt MaibIuk apy-
JKUT C YeTHIPbMS TEBOYKAMU, & KAXKIAA TEBOYKA — C IATHIO
MambunkaMu. CKOJIBKO B KJIACCe MAJIBYUKOB U CKOJBKO J€BO-
qeK?

Pewenue. Ilyctb m — 9IuCI0 MAIBLIUKOB, d — HHCIO IEBO-
gek. Hamgem oO0Imee KOIUYIECTBO «APYKO» ABYMS CIOCOOGAMMU.
IMockoIbKy KaxAbIM MAAbYUK APYKUT C G€THIPHMA JIeBOYKAa-
MU, BTO 9uCI0 paBHO 4m. C IPyron CTOPOHBI, KAXIasA T€BOU-
Ka IPYXKAT C TATHIO MATBYUKAME, 3HAYUT DTO YUCIO PABHO 5d.
IMonywaem ypapuenwe 4m = 5d. Ilockonsky m + d = 27, To
m =15, d = 12.

ITpumep 3. Hangnre cymMy reOMeTPUIECKON TPOTPECCUN
S,=14+34+9+...4+3".

Pewenue. 3ametum, 9T0 3Hasg S,, MOXKHO IOJIYIATH CJe-
OYIOUIYI0 CyMMY Sp11 OByMsa cnocobamu: aubo xobasuthb 37,
Jn60 YMHOXUTEL BCE CIaraeMble Ha 3, a MOTOM TPUOABUTEL 1.

Hoxywaem ypastenne: S, +3" = 3-S, +1. Orcooga S, = ¥5-L.

IIpumep 4. /Jokaxure, 9TO MEIUAHBI TPEYTOJLHUKA, TIE-
PECEeKaIoTCA B OMHON TOYKE.

B

Pewenuve. Ilycts AAy, BBy u C'(C] — MexuaHbl TPEYroib-
uuka ABC, O — Touka mepecedenus meauman AA; m CCy.
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IIposeaém orpesku BO u OB;. O603Ha9nM ILIOMAINA IIECTH
TPEYrOILHUKOB, Ha KOTOPBIE pasbuica Tpeyroabauk A BC kak
ua puc. 4. Bocmosb3yeMcs Tem, ITO MeIUaHa AeIUT TPEYTOlb-
HUK Ha [Ba PABHOBEIUKUX TPEYTOJbHUKA. [lencTBUTENBHO, y
DTUX TPEYTOJILHUKOB PABHBI OCHOBaHUA U 00IIas BuicoTa. 1lo-
aromy S; = So, S3 = 5y, S5 = S6. Kpome Toro tpeyroabuuku
ACC; n CAA, paBHOBEMWKY, TOCKOJBKY TUIOMAAL KAXKIOTO
U3 HUX COCTABAAET MOJOBUHY IUIOMIATU UCXOMHOTO TPEYTOdb-
nuka ABC. BuibpacbiBas u3 HuX OOLIYIO 9aCTh — TPEYrOJb-
uuk AOC, mony4aeM paBHOBEINKOCTH Tpeyroabuukos AOC
u COAq, 1. e. 51 = 8S,. Cregosarensno, Sg + 251 = S5 + 254,
sHaquT deTbipéxyroasauku ABOB; u CBOB; paBHOBeIUKH.
C apyrom croponsr, meauana BB, Toxke gemut ABC Ha nBe
PABHOBEIMKHUE FACTU, MO3TOMY TOuka (O HOMKHA JEXKATH HA
orpeske BB.

IIpumep 5. MoryT Jqin BCe TpaHM BBIMYKIOTO MHOTOTDAH-
HUKA UMeTh 6 u Oogee cTOpOH?

Pewenue. Her, me moryT. Ouennm 1ByMs cnocobamu cpe-
Hee apuPMEeTUIECKOe BCEX YIUIOB Beex rparen. C 0JHOU CTOPO-
HEI, cpegHee apudMeTHIeCKOe YIVIOB N-yI'OJbHUKA npu n > 6
me Menbie 120°. C mpyrom CTOPOHBI, K KaXJIOU BEPINAHE
MHOTOTDAHHUKA TPUMBIKAIOT HE MEHEE TPEX I'paHer, U CyMMa
nprMBIKaOmMuX yriaoB crporo menbiie 360°. [loaromy cpenuee
apuGMeTUIeCcKoe yIVIOB IPK KA JOU BEPIIUHE CTPOTO MEHBIIE
120°.

IMoay4uernoe npoTUBOpEYNE AOKABBIBAET, UTO TAKOIO MHO-
POIPAHHUKA HE CYLIECTBYET.

3apaum

» 1. MoxHO 1r coeguHATH 5 rOPOLOB AOPOraMU TaK, ITOOHI
KX LI TOPOA GBI COEIUHEH C TPEeMs TPYTUMU?!

» 2. B xaxa0u kaeTKe TpAMOYTOJLHON TabAUIIB PA3MEPOM 1 X k
KJIeTOK Hanmucano 4ucao. CyMma dmcen B KaXKAOU CTPOKE U B
KaxaoMm crosbie pasua 1. [lokaxure, 1T0 m = k.

» 3. CymecTByeT i BRIyKABIN 1978-yroqbHNUK, BCE YIMIBI KOTO-
POT'0 BBIPAXKAIOTCA IEABIM UHUCIOM I'DALyCcOB?

» 4. Haugure cymmy Koo PUINEHTOB MHOIOLICHA

(.%’3 —r4 1)100.
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» 5. JokaxuTe, 9TO HE CYIIECTBYET MHODOTPAHHUKA, ¥ KOTOPO-

ro
a) BCE TPaHU — MIECTUYTOJIbHUKU;
0) B KaXK 0K BepluuHe cXOaarcs 6 rpanel.

» 6. TpeyromrbHUK paspe3anu Ha BLIMYKIBIE Y€ THIPEXYTOJEHUKY.
HJokaxure, 9T0 XOTsA OBl y OJHOIO YETHIPEXYLOJILHUKA €CTh
yroa He MenbIire 120°.

» 7. B ropoze 0OTIMMHUAKOB OT KaXK JOU ILTOMIA AN OTXOIUT POBHO
5 ymum. Jlokaxute, 9TO YUCIO TUIOMA AN IETHO, & IUCIO YIIUII
OEIUTCA HA 5 (YJAUIBI COENHAIOT ILIOMIAIN).

» 8. B xBagpaTe cO CTOPOHOM €IWHUIIA TMOMECTHIN HECKOIBKO
OTPE3KOB, MapaLIEIbHLIX CTOPOHAM KBagpaTa (KBagpaTy IIpu-
HaIeKUT I'PAHULA, 8 OTPE3KaM IpUHa1exaT KoHIe ). Orpes-
KU MOTYT mepecekaTs apyr apyra. Cymma ux mave pasHa 18.
[lokaxkure, ITO Cpenu YacTed, Ha KOTOPhLIE KBAAPAT pa30ouT
o0beIMHeHeM OTPE3KOB, HAUAETCA TaKas, ILIOIAlL KOTOPOU
e MenbIe 0.01.

Yrazanue. OueHure AByMs CIIOCOOAME CYMMY [T€EPUMETPOB Ya-
cren. Yem MeHBINE MIOMA AL, TEM OTHOCUTEILHO OOJBITNN TIe-
puUMeTp Ha HEeE MPUXOTUTCA.

» 9. YeTbIpe Ky3HEUNKA CUAAT B BePIIMHAX KBaapaTa. Kaxnyio
MUHYTY OJUH U3 HUX IPHITAET B TOUKY, CUMMETPUIHYIO OTHO-
CUTENBHO APYIOoro Ky3Hedwka. [Jokaxkure, 9TO Ky3HEIUKU HE
MOT'yT OJHOBPEMEHHO OKa3aThCA B BEPIINHAX KBaApaTa OOJIb-
IIEr0 pasMepa.

» 10. Ha Oummme ecTs urpa: Bcem 60raM HATUBAIOT TOPOBHY aM-
6posuun, 3aTeM OquH OOT TEPENUBAET APYTOMY CTOJBKO aMOpo-
31N, CKOJBKO ¥ TOT'O yiXe OBLTO, I 3TO IOBTOPAETCS HECKOILKO
pa3. OgHaXIbl YAATOCH CINTH BCIO aMODPO3WIO B AIIY JeBCa.
JokaxuTe, 9T0 KOAMIECTBO GOTOB ABIAETCA CTEIMEHBIO BOUKY.

CooTBeTCTBMUE

Mgpr rOBOpUM, MTO MEXKIY IBYMS MHOXKECTBAMU YCTAHO-
BJEHO B3GUMHO 00HOZHAUHOE COOMEEMCMBUE, ECAN KAXK TOMY
DJIEMEHTY MEPBOT'0 MHOXKECTBA MTOCTABJEH B COOTBETCTBUE HJle-
MEHT BTOPOT'O MHOXKECTBA, PU DTOM KAXK IHIN DJEMEHT BTOPO-
I'0 MHOXKECTBa COOTBETCTBYET POBHO OJHOMY 3JI€MEHTY IIepBO-
T0 MHOXecTBa. WHaxde ToOBOps, MBI Pas3sOWIM DIEMEHTH 000UX
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MHOXECTB Ha Taphl, TPUIEM B KAXKIYIO Tapy BXOAUT TIO HJe-
MEHTY M3 KaxXA0T'0 MHOXKECTBA.

Ecan mexay 1ByMs KOHEIHBEIMU MHOXKECTBAMHA yCTAHOBJIEHO
B3AUMHO OMHO3HAYMHOE COOTBETCTBUE, TO MOXKHO YTBEPXKIATH,
9TO OHM COAEPKAT ONUHAKOBOE KOJIMYECTBO 3JIEMEHTOB, aXe
€CJIM [IePEeCYUTATH DIEMEHTHL 3TUX MHOXKECTB MBI HE MOXKEM.
K mpumepy, 94TOOBI y3HATDL, pPABHOE JU KOJUIECTBO TaM M Ka-
BaJEPOB IPHUILIO HA 6aJ, JOCTATOYHO OOBABUTHL TaHel. Eciam
HAKTO HE 0CTaJCA 6e3 NapHl, 3HAYUT Te€X U APYTUX IOPOBHY.

Ecan xe MBI yCTAHOBWIN COOTBETCTBUE MEXKIY BCEMU DIIe-
MEHTAMH OJHOI'O MHOXKECTBA U YACTHIO JIEMEHTOB APyLOro
MHOXECTBA, TO KOJIUYIECTBO DIEMEHTOB B MEPBOM MHOXKECTBE
MEHBIIE, IeM BO BTOPOM.

IIpumep 1. B BLIIYK/IOM N-yrOJbHUKE HUKAKUE TPUA IUA-
POHAIM HE [IEPECeKAITCs B OAHOU To4Yke. CKOIBKO TOYEK Ie-
pecedenus y >rux guaronanen? (KOHIBI quaroHazen He CIuTa-
IOTCA TOYKAMU [I€PECETeHU. )

Pewenue. Kaxmgon To4uke nmepeceveHus IUArOHAJEH COOT-
BETCTBYET YETBEPKA BEPIMUH — KOHIIOB COOTBETCTBYIOIINX
guaronasen. meerca u o6paTHOE COOTBETCTBUE: KaXKJOU de-
TBEPKE BEPIIMH COOTBETCTBYET TOYKA IIEPECEICHHA NUArOHA-
Jen 06Pa30BAHHOTO UMY YETHIPEXYTOALHUKA. [lopToMy YmcIo
TOYEK MePEeCcedeHnsa AUArOHAJCH DABHO KOJMIECTBY 9E€TBEPOK
BEPIINH, T. €. IUCAY COICTAHUA U3 1 110 4.

IIpumep 2. Ilpuagsopusii acTposor uapsa I'opoxa HasbBa-
€T BpeMsA CYTOK XOPOIINM, €CIM Ha Iacax C IMeHTPAJbHOU Ce-
KyHIHOU CTPEJIKOM IPU MIHOBEHHOM 00xone mudepbaaTa 1o
X0y 9aCcOB MUHYTHAsA CTPEIKA BCTPEYACTCA MOCIE YACOBOU U
mepen cekyHaHon. Kakoro BpeMenu B CyTKax GOJBIIE: XOPOIIe-
O WK ILIOXOr0?

Pewenue. OcHoBHas ujes: ecau CTPEIKH IOKA3LIBAIOT XO-
poltee BpeMsA, TO WX 3ePKATBHOE OTPAKEHNE TOKA3LIBACT ILIO-
xoe, u Hao6opoT (puc. 5).

B noamoyus crpenku cosmagamot. Ecau mycTuTh Mackl HA3a1,
TO CTpeaKu, Oy IyT MOKA3HIBATE KAKOe-TO BUEPAIITHEE BPEM, &
UX pAaCHoJoXKeHue O6yaeT 3epPKaIbHO CUMMETPUYHBIM PaCIIONO-
2KE€HHIO CTPEJIOK Ha 06bI‘IHbIX qacCax.

NTax, KaxX 0MY XOPOIIeMY MOMEHTY CerOfHS COOTBETCTBY-
eT ILIOXOM MOMeHT Buepa. IlpuueM MHTEpBasy XOPOLIErO Bpe-
MEHU COOTBeTCTByeT MHTEPBAJI ILIOXOI'O. SHa‘{I/IT, Xopo1uiero
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BPEMEHU CET'OMHA CTOJBKO e, CKOJBKO OBLIO IIJIOXOT'0 BUepa.
ITosToMy XOpOIIEro U IIOXOT0 BPEMEHU B CYTKAX IIOPOBHY.

Xopowee Ilaoxo0e

Puc. 5

IIpumep 3. Homep aBTobycHOro Omaera cocrouT u3 6
undp. Buner Ha3BIBAIOT cuUGCMAUBLIM, €CIN CYMMa IIE€PBBIX
TpE€X mudp ero HOMEpa pPaBHA CyMMe TPEX MOCAeTHUX Iudp.
Kakux aBTOOyCHBIX 6MIeTOB OOTBITE: CIACTANBBIX UK TEX, YbU
HOMEpa, genarcsa Ha 117

Pewenue. CyacriauBble OGUIETHI, YIOMAHYTHIE B yCJIOBHUH,
OymeM Ha3bIBATL CIACTIMBLIMU MO-MOCKOBCKU. Hazorém OmiaeT
CYACTJIUBLIM MIO-TUTEPCKY, €CIN CyMMa Iudgp ero HoMepa, CTOo-
SIMUX HA 9ETHBIX MECTaX, PaBHA cyMMe nudp, CTOAMNX HA He-
IETHBIX MeCTaX.

Bruicaum cravanta, KAKUX CYaCTJIUBBIX OUIETOB OOJIBIIE —
[IO-MOCKOBCKH Wiyt HO-tuTepcku?! X IOpOBHY, IOCKOABKY MeX-
Iy HUMU MOXKHO YCTAHOBUTH B3aWMHO OJTHO3HATHOE COOTBET-
cTBEE caenyomuM oopasom. IlepecTrapum nudpsl HOMEPa, Huie-
Ta, CIACTIUBOIO II0-MOCKOBCKU: II€PBBIE TPU UU(PPEHL IIOCTABIM
Ha HEIETHBIE MeCTa (MIePBOE, TPETHE U TATOE), & MOCIEIHIE TPU
uudpel — Ha YéTHBE (HanpuMep, HoMep 129345 npespaTurcs
B 132495.) Tlony«uum cH4aCTIUBBIA DO-NUTEPCKU OUIET.

Teneps 3aMeTuM, ITO HOMED JIOOOT0 OUIETA, CIACTINBOTO
no-muTepcku Jeantea Ha 111, O6paTHOE HEBEPHO: CYIECTBYIOT
HE CYACTJHUBLIE [IO-IUTEPCKU OMIeTHl, HOMEPA KOTOPBIX JeJAT-
ca Ha 11, HampuMep, eciim PasHOCTh CYMM TdP, CTOAIMX Ha
HEUYETHLIX M YE6THBIX MecTax, paBua 11. IlopTomy GmieToB c
HOMepaMu, geasmumucsa Ha 11 6oublile, YeM CYaCTIUMBBIX IIO-
TIUTEPCKU, & 3HATUT U TTO-MOCKOBCKH.

Mpusnak nemumocTu Ha 11: «Umeno gemmresa Ha 11, TOra M TOIBKO
TOra, KOrZa CyMMa ero uudp, CTOAMNX HA Y€THBIX MECTAaX, MUHYC CYyMMa
undp, CTOAMMAX HA HEIETHBIX MECTAX, LeJNTCA HA 11y,
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CooTBeTCTBHE MOMOTAET HE TOJBKO ONPEIeIAThb, KAKOe
MHOXKECTBO OOJBINE, HO M PemaTh Apyrue 3anaan. [lpusegém
HECKOJIBKO IIPUMEPOB. (cM. Takxke Temy «rpon).

IIpumep 4. Haiiaure cymmy umcen 14+ 2+ 3 + ... 4+ 100.

Pewenue (ero, corviacHo Jjeresjge, IPUAyMaJ MaJICHbKUL
lFaycc). Hanmmem Ty ®e cyMMy B OGDATHOM TOPAIKE W CJIO-
KUM YMCIa IO CTOJIOLAM:

r= 14+ 24+ 34+ ... 4+ 100
100 + 99 + 98 + ... + 1

2¢ = 101 + 101 + 101 + ... + 101 = 10100
Omsem: 5050.

T

O6bexT MOXKeT CTaThb 60JIee eCTECTBEHHBIM, €CAM Y HEro
HangéTca mapa. Hampumep, BMeCTe ¢ UPPaIUOHATLHOCTHIO & +

¥V D paccMaTpuBaOT COMPSKEHHYIO UPPAITMOHATHLHOCTD T —
yv'D.
999

Ipumep 5. Hoxaxute, uto B wucie (6 + v/37)°?° mepeore
999 undp copasa moCae 3aNATOU — HYJIH.

Hoes pewenus. [JodaBuM CONPKEHHYIO UPPATUOHAILHOCTD
(6 —+/37)%%9 u 3ameTnm, aTO cymma (64 /37)%99 + (6 — /37)999
ecThb 4ucIo nenoe, a wied (6 —1/37)%% nocrarouno mai.

3apaum
1. [okaxkute, 9T0 ApO6H % u %
[JIAHY TEPUOIOB.
2. JlokaxuTre, 9TO CyMMa HOMEPOB CIACTJIUBLIX OUIETOB [6-
aurcs zHa 13. (Oupegenenue cum. B npumepe 3.)
3. Ilo xpyry paccrarneHE 8 ToUeK. [[BOe IO O¥EpeIN COeaMHA-
0T UX OTpe3kamu. [lepBLIM OTPE30K MPOBOAUTCA MPOU3BOML-
HO, & KaX LI CAEIYIOMNUNA OTPE30K HAYMHACTCS U3 KOHIIA, [Ipe-
OBIAYINEro. [IpourpeBaeT TOT, KTO HE MOXKET TMPOBECTU HO-
BHI OTPE30K (BAXKILI IPOBOJNTH OTPE30OK HEMb3s). [Ipenmo-
JIOXKUM, YTO UDPOKHU He JeqaroT ommbox. KTo us Hux nobegur:
TIEPBLIN WX BTOPOU?!
4. Ha oxpyxuoctu ganwsl 1987 Toduek, ofHa W3 HUX OTMEHe-
Ha. PaccMoOTpuM BCEBO3MOXKHBIE BBITYKJIbIE MHOI'OYTOJILHUKH C
BEPIIMHAMU B OTUX TOUYKaX. KaKUX MHOTOYTOMLHUKOB OOJBIIE:

UMEIOT OIMHAKOBYIO
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TeX, KOTOPHIE COAEPKAT OTMEIeHHYIO TOUKY, WIN TeX, KOTOPLIe
eé me comepxkarT?

5. Mokaxure, aro uucio (V3 — /2)?%° mpeacrasumo B Buge
aVv/3 — bv/2, npuaénm 3a® — 262 = 1.

6. CymecTBYIOT M1 TaKHe PAMOHAILHEIE vy U ;, UTO

(a1 4 B1V2)2 + (a2 + BoV2)2 + ..+ (i + B V2)2 = 5+4V/2 7

7. Mokaxwure, aro uucao (/2 — 1)" mpeacrasumo B BuAE
vVm+1—/m,raem € N.

8. [IBoe GpocaioT MoHeTKY: oaun 6pocut eé 10 pas, gpyrou —
11. Yemy paBHa BEPOATHOCTH TOT'O, UTO Y BTOPOT'O MOHETA
yIaJga OpJaoM OOMbIIee YUCJAO Pa3, 9eM y MepBOro?

9. B camoaére 100 mecT, Ha aBuapenc npogausl 100 6mieTos,
NPOHYMEPOBAHHBIX COOTBETCTBEHHO MecTaM. B camon macca-
JKUPEL BXOAAT 10 odepenu. IlepBou BxoguT cymaciueamas cra-
PYIIKa, KOTOPAas, He TVIALA HA OWIET 3aHUMAET MEPBOE MOMaB-
meecs MecTo. Kax b CAeAyIONMN TacCaXKUp, BXOAA B CAJIOH
HIIET CBOE MECTO, U €CJIM OHO CBOOOIHO, TO 3aHUMAET ero. Ecan
JKe €r0 MECTO BAHATO, TO CAAUTCA HA TPOU3BOILHOE MecTO. Ka-
KOBa, BEPOATHOCTD TOIO, UTO MOCJAETHUN BOIIEAIINN TACCAKUD
CALET Ha CBOE MecTO?

['padpbl

Bo mHOrUX curyanusax yao0HO M300pakaTh OO0BEKTHI TOU-
KaMMW, & CBA3M MEX Y HUMU — JUHUAMEA WK cTpeakamu. Takou
cnocod mpeacTaBIeHna HazkBaeTca epagdom. Hampumep, cxema
MeTpo — 210 rpad. Touxu Ha3eBarOT Gepwunamu rpada, a
JUHUA — Pebpam.

Bepmuny Ha3bIBAIOT 4€muot, €Can U3 HeE BHIXOAUT IETHOE
quca0 pEGep m neuwémuoti B MPOTUBHOM Caydae. I'pad HaA3LI-
BAIOT CBA3HbIM, ECTU MEXTY JIOOBIMU BEPIIMHAMY CYIIECTBYET
[y Thb, COCTOSAMYA U3 pEé6ep rpada, oPueHmuUp o6 GHHbIM — €CIN
Ha KaxXIOM pebpe YKa3aHO HAIIPaBIEHUE, NA0CKUM — €CIN OH
HAPUCOBAH HA TUIOCKOCTH M €ro pedpa He MmepecekanTca (Bo
BHYTPEHHUX TOYKAX).

IIpu perrreHUr MHOTHX OMMMTOUATHBIX 337189 UCTOIB3YIOTCS
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CTeVIONNe YTBEP K TeHIsA, OTHOCAIINECA K 06Xony pebep rpa-
da:

1) eca B rpade Gomble IBYX HEYETHLIX BEPIIVH, TO €0 Mpa-
BUJBHBIA 06X07 (T. €. 06XOI, TIPU KOTOPOM Ka¥xKa0€e pebpo
[IPOXOAUTCA POBHO OQUH PA3) HEBO3MOXKEH;

2) nA BCAKOTO YETHOTO CBA3HOTO Tpada CYIECTBYET Mpa-
BUJILHBIN 06X0 1, KOTOPBEIA MOXXHO HAYATh C JIOO0U BEPIINHELL
U KOTOPBIM 00A3aTENLHO KOHIAETCA B TOU K€ BEpLIUHE, C
KOTOPOU HAMAJCH;

3) ecau B cBA3HOM rpadye POBHO ABe HEYETHBIE BEPLIUHBL, TO
CYIIECTBYET MPABWIBHLIU O0XO[, TPUIEM B OJHOU U3 HUX
OH HAYUHAETCSA, & B IPYTOU — KOHYAETCA;

4) B 11060M rpade KOIUIeCTBO HEYETHBIX BEPIIUH I6THO.

IIpumep 1. B yriax maxmaTHON TOCKU 3 X 3 cTOAT 4 KO-
H: 2 Genblx (B cocegnux yraax) u gsa 4épubix. Moxno au 3a
HECKOMBKO XOJA0B (TI0 IMIAXMATHBIM MPABUIAM) TOCTABUTH KO-
HeW TaK, YTOOBI BO BCEX COCEJHUX YIVIAX CTOSIN KOHU DA3HOI'0
nseTa’

Pewenue. OTMETHM IEHTPHI KIETOK TOCKW W COCIMHIM OT-
pPe3KaMM Maphkl OTMEYEHHBIX TOYEK, €CIM U3 OJHOU B APYTYIO
MOXKHO IIPOUTHM XOOM KOHA. MBI moiydmm rpad, comepxa-
A7 UK 13 BOCBMY TOYEK W OJHY M3OIMPOBAHHYIO TOIKY
(puc. 6). Ilepememienne KOHEH MO JOCKE COOTBETCTBYET JABU-
JKEHUIO TI0 pebpaM 3TOro IHKIA. SICHO, 9TO IPW ABMXEHUM 110
UKy HETb3S U3MEHNTD MOPSAA0K CICTOBAHUA KOHEH.

6 7
1 2 3
B B v \A/ 4 1 2
O <IN ,
q q 7%’?« .

Puc. 6

ITpumep 2. Brmumnmre B psag mudpset oT 1 10 9 Tak, 97068
YUCI0, COCTABIEHHOE U3 IBYX COCENHUX IU(P, AEIATOCH JubO
Ha 7, ubo Ha 13.

Pewenve. Hanumem uupper vHa aucre. CoegquHuM cTpes-
xaMu Te mudpPBI, KOTOPBEIE MOTYT CJAEIOBATH APYT 33 APYTOM
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(puc. 7a). Teneps AcHO, 9TO TIEepBON UAET 7, 3aTeM 8 u 4. Yoe-
PEM «IMIIHUE» CTPEIKY, BEAYIINE B YK€ UCIOIL30BAHHBIE IIM-
¢pet 8 u 4 (puc. 76). Eciw uz 4 noiru B 2, TO HECHOKHBIM
mepebopoM yOeauMCs, 9TO STOT My Th TYMUKOBBIN. SHAYNT, TIO-
cre 4 maér 9. Janpime nugét 1, 1 OCTATOK MYTH OIPEAEAACTCS
O JHO3HAYHO.

Omsem: 784913526.

S« 6

IIpumep 3. B cTpane Pagonexnn HeKOTOpHIE TOPOA CBSA-
3aHBI MEXKY cOOOU aBuaauauamu. U3 cromunst Berxogut 1985
aBuaMHUN, U3 ropoga [Jaibuero — ogHa, a U3 OCTAJLHBIX ['0-
pogos — 1o 20 junun. JokaxuTe, 9TO U3 CTOJUILI MOXKHO
nodparbea 10 JasbHero (OBITH MOXKET, C IEPECATKAMMT).

Pewenue. PaccMOTPUM MHOXECTBO TOPOAOB, 1O KOTOPBHIX
MOXKHO H00paTHCA U3 CTOIUILL. DTO r'pad: ero BePIIUHLL — [0-
poaa, pedpa — aBUAIMHUY, UX COIUHAoNmMe. 3 KaxX 101 Bep-
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MUHEEBL Tpada BEIXOAUT CTOIBKO PEGEp, CKOMBKO BCETO ABUAIU-
HUU BBIXOAUT U3 COOTBETCTBYIOIIErO ropoja. I'pad comepxur
HEYETHYIO BEPIIUHY — CTOAUIY. [[OCKOABKY 9UCaA0 HEYETHBIX
BepIIMH B rpade IETHO, B HEM €CTh elé OfHa HeIETHAd Bep-
IIMHA. DTOU BEPIIMHON MOXKET OLITH TOJLKO ropof lansuui.

3apauu

1. Pacmomoxute Ha m10ckocTH 6 TOUEK U COENUHUTE WX HEIe-
PECEKAOIIMMUCA JUHUAMY TaK, ITOOBl U3 KaXKJOU TOYKU BHI-
XONUJIN Y€THIPE JIAHUML.

2. B Tpéx BepmmHAX TPABUJIBLHOI'O MATUYTOJBHUKA PACIONO-
kunn 1o ¢umke. Pazpemaercs nepegBurars ux 0o JuaroHaIN
B M00y10 cBOOOAHYIO BepumHy. MoxHO a1 TakuMm 06pa3oM 1o-
OMTHCA TOro, YTOOH O1HA U3 (PUINEK BEPHYJIACH HA CBOE MECTO,
a IBe Npyrue MOMEHSINCH MECTAMU?!

3. B mapcuanckom merpo 100 crammuu. OT mo6ou cTanmum
O JIOOOU OPYTOM MOXKHO IMPOEXaTh. 3a0aCTOBOYHBIM KOMUTET
XOUeT 3aKPLITh TPOE3[ Yepe3 ONHY W3 CTAHIMU TaK, ITOOBI
MEX Iy BCEMU OCTAILHBIMU CTAHIUAMY OBLT BO3MOXKEH [IPOE3 .
[MokaxuTe, 9TO TaKasd CTAHINA HAUAETCA.

4. Ha maremarudeckon oauMmnuage ObLIO npemioxkeno 20 3a-
nad. Ha saxporrue npumio 20 mKoTbHUKOB. Kaxan u3 Hux
pelImI mo ABe 3aJadu, NPUIEM BBLICHIIOCH, YTO CPEIU IIPU-
LIeAIINX KAXKAYIO 33134y PElunIo POBHO ABa MIKOJAbHUKA. [lo-
KaXXuTe, ITO MOXKHO TaK OPraHM30BaTL pas3bop 3a1ad, ITOOBI
KaXKIBIU MIKOJBHUK PACCKA3AM OJHY U3 PENIEHHBIX UM 33134, 1
BCe 3a1a4u ObLIu Pa3soOpaHbL.

5. Moxaxute, 9TO B IIOCKOM rpade HaUIETCA BEPIIMHA, U3
KOTOPOU BHIXOAUT HE GoJee 5 pébep.

6. a) Bepuunnl miockoro rpaga MOXKHO packpacurs B 6 npe-
TOB TaK, ITOOBI BEPIINHLI, COEMMHEHHBIE PeOPOM, UMETH Pas3-
HBIU [IBET.

6) Kouneunas miockas kapTa HOIyCKaeT PACKPacKy B 6 mse-
TOB TAKyI0, 9T0 COCEQHUE CTPAHBI OyIyT OKPAIIEHB B PA3HEIE
1IBETA.

Yxazanue. a) BoCmoib3ynTech pe3yabTaTOM MPENbIIYIIEn 3a-
AU — HAUIUTE BEPINUHY, U3 KOTOPOU BHIXOAUT HE Oosee b
pébep. lanee mpuUMEHUTE MHAYKIWIO — €CIN YIAJIOCH IMOKPa-
CUTH BCE BEPIIMHLI, KPOME 3TOUW ONHOU, TO W [Jd He€ IIBeT
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HanIETCA.

7. B cuoprxay6e tpenupyorcs 100 ToICTAKOB, BECa KOTOPBIX
paBuEl 1 KT, 2 kT, ..., 100 xr. Ha xaxoe HanmMeHBIIEE TUCIO
KOMaHJ WX MOXHO Pa3jeJuTh, YTOOBI HU B KAKOW KOMAHIE
He OBLIO ABYX TOJCTSKOB, OAWH U3 KOTODBIX BBOE TsKeJee
apyroro?

8. Kuerdaras I0CKOCTE PACKPAILIEHA JECATHIO KDACKAMU TaK,
9TO cocenuue (T. €. MEoIue OOy 0 CTOPOHY ) KICTKHA MOKPa-
LIEHBEl B PA3HBIE I[BETA, IPUIEM BCE NECATH KPACOK HCIOIB30-
Baubl. KakoBO MUHMMAIBHO BO3MOMXKHOE YKCJIO IAP COCEIHUX
kpacok? (/IBe KpacKu Ha3BIBAIOTCA COCEIHUMY, €CAU UMU TIO-
KDAllleHbl KAKIE-TO ABE COCENHNE KJIETKH.)

9. B TpuaeBATOM APCTBE KAXKABIE ABA TOPONA COETUHEHBI 10-
pOrou ¢ OOHOCTOPOHHUM ABUXKeHWeM. [JOKaKuTe, ITO CyIle-
CTBYET IOpOJ, U3 KOTOPOrO MOXKHO IIPOEXaTh B JIOOOU APyrou
He OOJee 4eM IO ABYM JOpPOTaM.

10. B ropoge Ha Kax10M IEPEKPECTKE CXOTUTCA TIETHOE THUCIO
yaut. U3BecTHO, 97O ¢ JI000U YIUIEL TOPOIa MOXHO MPOEXATh
Ha J00y0 apyryo. [loxaxwuTe, 9TO BCe YJIUILI FOPOLA MOXKHO
00bexars, NOOLIBAB HA KAXKIOU II0 OXHOMY pPa3y.

11. IMocaegoBareabHOCTEL U3 36 HyJe U €JUHUI] HAYMHAETCA C
oty Hyden. Cpeau nATEPOK HOAPAL CTOSMUX UudpP BCTpeda-
I0TCA BCe 32 BO3MOXKHEIC KoMOuHanny. Hanaure mars mocaen-
HUX [P MO0CAELOBATEALHOCTH.

12. /lan mpasuabHBU 45-yroabHuUK. MOXHO JU Tak paccTa-
BUTL B €ro BepimHax 1udpsl o 0 10 9 Tax, 9T068! 4715 JH060K
[aphl PA3IWYHBIX OudpP HAILIACH CTOPOHA, KOHIIBL KOTOPOU 3a-
HYMEPOBAHEL DTUMHU IU(PPAMHU.

Yrazanue. PaccMoTpers mOMHBIA rpad, BEPIIMHBI KOTOPOTO
cyTs mudpsr ot 0 10 9. 3amada cBOAUTCA K ero 06Xomy.

13. [Moxaxute, 9TO MOXKHO PACIOJIOKUTL 110 KPYI'y CAMBOJIEBL
0 m 1 Tax, 9TOOHBI JIOOOM BOBMOXKHEIA HAOOP M3 7i CUMBOJIOB,
AAYIIUX DOAPSAT, BCTPETUICA.

Yxazanue. PaccMoTpeTh rpad, BEPIIMHBI KOTOPOT'O CYTh CJIO-
Ba mausbl 7 — 1. /IBe BEPIIUHLI u U ¥ COEIUHAIOTCS CTPEIKOH,
€CJU CYIIECTBYET CJIOBO JJIUHLL 71, y KOTOPOrO U SBJIAETCSI Ha-
JaJoOM, & U — KOHIIOM.

14. Péopa gepeBa OKpallleHBI B ABa IBeTa. Eciu B Kakyo-TO
BEPIIMHY MOPUXOAAT PEOpPa TOIHKO OTHOT'O IIBETA, TO UX BCE
MOXHO TEPEeKPaCcUuTh B Apyrou mser. MOXKHO Ju BCe XEPEBO
CIenaTh OTHOIBETHBIM !
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» 15. [lokaxwuTe, ITO KOAUIECTBO BEPIIWH JIOOOTO MEepPEBa, Ha
eIUHULY OOJBIIIE KOJUTIECTBA €ro pebep.

UHBapuaHThbl

Hneapuanm — BernuuHa, KOTOPasa He U3MEHAETCA B PE3Y.Ihb-
TaTe HEKOTOPBIX ONEPAIUK (HAIPUMED, PA3PE3AHNE U ePecTa-
HOBKa 4acTel Guryp He MeHseT CyMMapHOu Iowanu). Ecau
VHBAPUAHT PA3IUIACT ABA TOJOXKEHUSI, TO OT OTHOTO HETH3s
MEPENTH K APYroMy. B KadecTBe MHBAPUAHTA MOXKET UCIOIb-
30BAaTBHCA UEMHOCMb WM packpacka. B 3amadax mpo cymmy
P UCHOTL3YIOTCA OCTATKU OT AeneHud Ha 3 wau 9. [oay-
UHBAPUAHT, — BEIUYNHA, U3MEHAIOMIAACA TOJBKO B OTHY CTO-
poHy (T. €. KOTOPas MOKET TOAbKO yBEIUIUBATHCHA UIU TOJIBKO
YMEHBIIATHCA). [[oOHATHE TONYVHBAPUAHTA 9ACTO UCTIOAb3YET-
€A IPU IOKA3aTEJbCTBAX OCTAHOBKIU IIPOLECCOB.

IIpumep 1. Ha uyno-sbione pacTyT GaHAHBI ¥ AHAHACHL.
3a OMVH Pa3 PaspernaeTcsa COPBATH ¢ Heé nBa mwioga. Eciu co-
pBaTh aABa OaHAHA WIKM IBA AHAHACA, TO BBIPACTET €II€ OIUH
AHAHAC, & ECJIK COPBATH OquH OAHAH M OLWH AHAHAC, TO BHIPA-
crer ojauH OaaH. B urore ocranca oaus mwioa. Kaxon 5To miof,
€CJIM M3BECTHO, CKOJBKO OAHAHOB U AHAHACOB POCJIO BHAYAJIE?!

Pewenue. TérHOCTD MCIa GAHAHOB HE MEHAETCS, IIOITOMY,
ecan uuca0 GAHAHOB OBLIO YETHBRIM, TO OCTABIIMUCA TLION —
aHaHAC, ecIu YUCJI0 OAHAHOB OBLIO HEYETHHIM, TO — OaHaH.

Ilpumep 2. B ogHOu kieTke KBaapaTHOU Tabaumsr 4 X 4
CTOWUT 3HAK MUHYC, & B OCTAMLHLIX CTOAT ILUIIOCHL. Paspemaerca
OJHOBPEMEHHO MEHATH 3HAK BO BCEX KICTKAX, PACTIONOKECHHBIX
B OJHOU CTPOKE WM B OMHOM CTOIONE. [[oKax)uTe, IT0, CKOIBKO
OBl MBI HU MPOBOJWIM TAKUX IEPEMEH 3HAKA, HAM HE yIacTCA
TOJYYNTh TAOIUILY U3 OJHUX TLUTIOCOB.

Pewenue. 3aMeHIM 3HAK «+» Ha 9uCI0 1 M 3HAK «—» Ha
qucao —1. 3aMeTuM, 9TO NPou3eedente 8Cex Huces 6 mabauye
He MEHAETCS MPU CMeHe 3HAKa Y BCEX UHMCeJ CTOJOIA WIN CTPO-
xku. B Ha9aIbHOM IOJOXKEHUN 5TO MPOU3BEIEHNE PABHO —1, a B
TabIKIE U3 OAHUX ILIIOCOB +1, 4eM 1 AOKa3aHa HEBO3MOXKHOCTH
Iepexoaa.

ITpumep 3. Ha mpsaMon cToaT aBe GUINKHU: CIeBa KPACHA,
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cupaBa cuHaA. Pazpermaercsa npon3BoaAnTs J0OYIO U3 ABYX OIe-
panui: BCTABKY JABYX (DUIIEK OJHOrO LBETa MOAPAA (MeXIy
(QUILKAMY WX C KPAIO) U YIAJEHKUE [APhl COCELHUX OLHOLBET-
HEIX umek (MeXIy KOTOPHIMA HET Apyrux duirek). Moxuo
JIU ¢ TOMOIIBI) TAKUX OMEPAIM OCTABUTHL HA MPAMOU POBHO
oBe QUINKYU: CIeBa CUHIOKN, a CIIPABa KPACHYIO?

Pewenue. PaccMOTpUM 9HCI0 PA3HOIBETHHIX Tap (HE TO-
JBKO COCEJHUX), TJe JeBas (UINKA KPACHAA, U 3aMETUM, 9TO
4€THOCTB DTOrO MOKazaTens He Mensercs. Ho B ucxoguou cu-
TyaIuy HAIl MOKA3ATE b PABEH 1, 4 B XKEIAEMOW CUTYAIUN —
uymo. [losToMy mepenTu K XKeIaeMON CUTYAIU HEBO3MOXKHO.

ITpumep 4. Ha octpoee CepolypoMainH KUBYT XaMeaeo-
uel: 13 ceprix, 15 6yprix u 17 manuuoBbx. Eciu nBa xameneona
PA3HBIX LIBETOB BCTPEYAIOTCS, TO OHU 0064 MEHSIOT CBOU LBET
Ha TpeTuid. MoXeT Ju CAYIATHCA, ITO B HEKOTOPBIA MOMEHT
BCE XaMeJEeOHBI HA OCTPOBE CTAHYT OTHOIO IBEeTa?!

Yrazanue. OG03HATNM KOMINIECTBA XaMEJIEOHOB Ka¥X JOT'0 I[Be-
ta B, C u M coorBercTBenno. /loxaxuTe, 4TO OCTATKU OT
nenenus ua 3 pazaocreun 5 —C, C'— M u M — B ue MeHAIOTCA.

IIpumep 5. Ha 44 nepeBbax, pacnoNOXKEHHBIX MO KPYIY,
CHIENN 110 OJHOMY BECEJIOMY JHXKY. BpeMs OoT BpeMeHU KaKue-
TO JBa YMKA TMEPENETAIOT OJWH MO YACOBOU CTPEIKE, a mpy-
TOU — MPOTUB, KAXKALIU — Ha COCeAHee nepeso. MoryT au Bce
YKU COGPATHCS HA OJHOM Aepese?

Pewenue. Ilporymepyem mepeBbs mo Kpyry oT 1 no 44.
CyMMa HOMEPOB J€PEBBEB, HA KOTOPBIX CUAAT UUKU, JUOO HE
MeHseTcs, b0 ymenbinaercsa Ha 44, iub0o yBeamduBaeTCs HA
44. Tem caMBIM, OCTATOK OT [EJEHUA DTOU CYMMEI HOMEPOB Ha,
44 we menserca. 3HAYAIBHO 3TOT OCTATOK PaBeH 22, a ecjau
BCe YMXKF YCALYTCA HA OLHO NEPEBO, TO OH OyIeT PABEH HYJIIO.
IMosToMy wumKM HE CMOTYT COOPATHCA Ha OMHOM TEPEBE.

IIpumep 6. MoxHO g1 KPyTr paspe3aTh HA HECKOJIBKO Ha-
CTEN, M3 KOTOPHIX CIOXKUTEL KBaapar? (Paspessr — 5T0 ydacT-
KU IPSAMBIX U AYTU OKPYKHOCTEH. )

Pewenue. PaccMOTPUM MHBAPUAHT: PA3HOCTH CYMM JIJIWH
BOTHYTHIX U BBIMYKJIBIX TPAHAYHBIX TYT BCEX TACTEU. JTa Be-
JUYWHA He M3MEHACTCSA DU PA3PE3AHUuU OJHOU YaCTH HA IBE U
TIpU CKIATBIBAHUY OJHOW YACTU U3 ABYX.

[l e IMHUYIHOTO KPYTa DTOT MHBAPUAHT PABEH 277, & I
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KBagpaTa — Hymo. [looToMy «kBampaTypa Kpyras HEBO3MOXK-
HA.

3apauu

» 1. MoxHO a1 paspesaTh BHIIYKJIBN 17-yroabHuk Ha 14 Tpe-
YL OJLHUKOB?

» 2. MOXHO M KPyT pa3pe3aTh Ha HECKOIBKO YaCTeN U CIOKUTE
w3 Hux kBagpar? (Paspessr — 510 npsamble u Lyru OKPyKHO-
cTen.)

» 3. Boseabmuk Bacs mapumcoBas pacnoioxeHus UTPOKOB Ha
$yT6OIBHOM TOJE K HAYaly IepBOIO W BTOPOrO TAWMOB.
Oxazanock, 1TO HEKOTOPHIE MI'POKM MOMEHAINCH MECTAMH, a
OCTaNbHLIE OCTAJUCH HA CBOUX MecTaX. Ilpu 5ToM paccToaHue
MEX Iy JIOOBIME IBYMS UMPOKAMU HE yBeInIuioch. JJokaxure,
YTO BCE DTU PACCTOSHUS HE M3MEHILINCH.

» 4. JokaxuTe, 9TO CyMMa KBaAPATOB PACCTOIHUM OT BEPIIWH
TIPABUILHOTO N-YTOJILHUKA, 10 JIOO0U TPAMOU, TTPOXOIAIICH 1Te-
pe3 ero HEHTP e€CTh BeJUINHA MOCTOSHHAA.

» 5 (cusudos tpya). Ha rope 1001 crynenpka, Ha HEKOTODLIX
JEKAT KAMHH, TI0 OJHOMY Ha cTymnenbke. Cusnd 6epet sobon
KaMEHL ¥ I[IEPEHOCUT €r'0 BBEPX Ha OJIMKAWIIYI0 CBOOOTHYIO
cryneHbky (T. e. ecau OJUDKAUIIAS CTYIEHbKA CBOOOLHA, TO
Ha Heé, a ecJqW OHA 3aHATA, TO HA HECKOIBKO CTYIEHEK BBEpX
o nepsou csoboguon). Ilocae sroro Aupg ckareiBaeT Ha Of-
HY CTYNEHbKY BHU3 OJWH U3 KAMHEHU, Y KOTOPBIX IPENbLIYIIasa
cTynenbka cBobonaa. Kamuen 500 n nepBOHAMAIBLHO OHU JEXKA-
au vHa HuxkHUX 500 crymembkax. Cusud u Aug IecTBYIOT HO
ouepeau HaduHaeT Cusud. Hear Cuzuda noaokuTs KaMEHb HaA,
BEPXHIOW CTYMEeHBKY. MoxeT au Aujg eMy TOMEmaTs?

» 6. Cromuna crpansl coeguuena apuauuausymu co 100 ropoxa-
MU, 8 KaX I TOPOJI, KPOME CTOJUIIHT, COEINHEH ABUATUHUAME
posuo ¢ 10 ropogavu (ecaiu A coegunén ¢ B, To B coeaunén
¢ A). UsBecrHo, 410 13 a1060r0 rOPOLa MOKHO HOLACTD B JIO-
6o apyron (MOKeT OBITH, C mepecagkamu). [Jokaxure, 9TO
MOXHO 33KPBHITh MMOJOBUHY ABUAJIWHUAU, UIYIIAX W3 CTOJUIL,
TaK 4TO BO3MOXKHOCTDL IIONACTHL U3 JI000r0 ropoga B JoO0OU
IPYTOU COXPAHUTCA.

» 7. Bo Bpemsa mepeMupus 3a KPYyIVIOM CTOJIOM Pa3MECTHINCH
PHIIAPY U3 ABYX BPAXKIYIOMZX CTaHOB. OKa3a10Ch, YTO IUCIO
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PBITIAPEN, CTTPaBa OT KOTOPHIX CUJUT BPAar, PABHO YUCIY PHIIa-
penu, cupaBa OT KOTOPBLIX cuautT apyr. [lokaxure, 9TO IUCIO
pLinapen geauTcs Ha 4.

8. B oamom 6maone HaxomuTcs 1a BOABI, a B ApyroMm — 1
cnupTa. PaspemaeTcsa mepenmBaTh Ja00YI0 YacThb KUAKOCTU
w3 omHOro Guaona B apyroun. Moxno au no6uTbcs, 4TOOLL B
MepBOM 6MIOHE KOHIEHTPAIAA CIIMPTa OKazatach 6oabime 50%
9. Kpyr paspesasu Ha 9aCTV U CJIOXKUIN BHIIYKIVIO (QUCYDY.
Hoxaxure, 4ro »ro ouarb kpyr. (Paspessl — 510 yuacrku
IPAMBIX U IYyTU OKPYXKHOCTEH. )

10. MoxHO Ji1 pa3pe3aTh MPABUILHLIN TPEYTOILHUK HA 9aCTU
¥ CIOXWTH KBAaAPAT, €CANA YACTHA MOKHO INAPALIEILHO IIEPEHO-
CUTB, HO HE MOBOPAYMUBATE?

MeToa KpanHero

Oco6rle, kpanHue 0OBbEKTEL YACTO CIYKAT «KPALyTOJbHLIM
KaMHeM» perteHns. Tak, HampuMep, PacCMaTPUBAIOT HANGOIb-
mee 9YucJa0, CAMKAUIIYI0 TOYKY, YIVIOBYIO TOYKY, BBIPOXKJIEH-
HYIO OKPYKHOCTD, IIPeIeJbHLIN ciay4an. IlosToMy monesno cpa-
3y PAcCMATPUBATHL OCOOBIE, KDAMHNE OOBEKTHI.

B zagagax Ha MeTonq KpanHero paGoTaeT METO ] MUHUMAIb-
HOIO KOHTPIPUMEpA: JOIMyCTUM, YTBEPKACHUE 33,1349 HEBEpD-
wo. Torga CymecTByeT MUHUMATBHBIM B HEKOTOPOM CMBICJIE
xouTprpuMep. W ecan OKaKeTcs, ITO €ro MOXHO eIl yMeHb-
[IUTH, TO HOJIYIUTCSI UCKOMOE IIPOTUBOpPEYHE.

IIpumep 1. IlaockocTs paspesana BAOIL N IPAMBIX 00IIIe-
o moJokeHus. [[oKa)nuTe, ITO K KaX 0N IPAMOU TPUMBIKAET
TPEYrONbHUK.

Pewenue. BoibepeMm mpAMYyIo u PACCMOTPUM TOUKH IT€pece-
YEHUA IPYTUX TPAMBIX MEX Iy cobou. Cpenu >Tux TOYeK mepe-
cedeHusa BeIOepeM OIMKANNIYI K HAIen TpaMon. [IBe mpaMbie,
[IPOXOIAIINE Yepe3 3TY TOUYKY, MEPECEKAIOT UCXOTHYIO IPAMYIO
” 00pPa3yI0T C HEW TPEYTOJbHUK. DTOT TPEYTOILHUK HE MOTYT
[EPECeKaTh APYTHUE MPAMBIE (TOAYyMaNTE, IOIEMY ).

IIpumep 2. [loxaxuTe, ITO y JIOOOTO MHOTOTDAHHUKA
€CTh JBE PPAHK C OJAUHAKOBBIM YUCJIOM CTOPOH.

Pewenue. PaccmoTpum rpanb ¢ HauOOJBIIMM HACIOM CTO-
por. O6osuaumM >Ty rpab G, 9ucio eé cTopoH n. K kaxmgon



Memood kpaiineeo 33

cropore (G IPUMBIKAET T'PAHb MHOTOMPAHHUKA, BCErO MPUMBI-
KAOIMX MpaHen 1. Uucao CTOpOH y KaXK oW I'PAHU 3aKII0TEHO
mexay 3 u n — 1, Bcero n — 3 Boamoxkuoctu. Ilockonbky 4u-
CJI0 BO3MOXKHOCTEW MEHBIE UMCIa TPUMBIKAINUX TPAHen, TO
no npunuuny [Jupuxae (cMm. Temy «([Ipunmun [Jupuxmier) oxHa
13 BO3MOXKHOCTEH NOBTOPUTCA. TakuM 00pa3oM, Cpeau MpaHen,
TIPUMBIKAIONINX K TpaHu (7, HAUAYTCA IBE TPAHU ¢ OJUHAKOBBIM
YUCJIOM CTOPOH.

IIpumep 3. B kaxgou KIeTKe IIAXMATHOU LOCKM 3aIld-
cano wucao. Okazanoch, 4TO J1060€ YUCJAO PABHO CPEIHEMY
apupMEeTUIECKOMY TUCEI, 3AMUCAHHEIX B COCENHUX (IO CTOPO-
He) KIeTKax. [JokaxuTe, 9TO BCE UUCJAA DABHHL.

Pewenue. Paccmorpum mambouasinee w3 wucea. OHO paBHO
couM cocefiaM. ILoCKOIBKY JMI0OBIE IBa YUCAA COEAUHAIOTCA
LEMOYKON COCENHUX FYUCET, BCE YUCAA PABHEL.

IIpumep 4. U3 TO4UKEU BHYTPHU BHIIYKJIOIO MHOTOYT OJILHI-
Ka ONYCKAT MEPIEHINKYJIAPLI HA €r0 CTOPOHBI WIN UX MPO-
nokenus. Jlokaxkure, 9TO XOTA Obl ONUH IEPHEHIUKYIAD HO-
nagéT Ha CTOPOHY.
Yrazanue. Paccmorpure GmMKanIIyo TOYKY CPAHUALGL.
IIpumep 5. Hokaxwure, 9To wmciao 1 + % + % +...+ % He
SIBJISIETCS LEJIBIM.
Yrazanue. PaccMoTpUTE MAKCUMATBHYIO U3 CTEIEHEH IBOUKM,
BXOJAIINX B 3HAMEHATEIN CIATAEMBIX.

3apgaum

1. TlyTemecTBeHHNK OTMPABWICA W3 CBOETO POSHOTO TOPOA
A B caMbIll yIATEHHBIU OT HErO TOPOJ CTpaHwl [3; 3aTeM u3
B — B camnin yaaiéuuniu ot mero ropog C u T. 1. Jokaxure,
uTo ecau C' HE COBMAZAET ¢ A, TO TMyTEIIECTBEHHUK HUKOTIA,
He BepHeTcA nomon. (PaccTosnma Mexay ropogaMu CTPaHBI
Pa3JIAIHEL).

2. HazoBéMm aBTOOyCHBI OmieT (C MIECTU3HAYHBIM HOMEDPOM)
CYACTIAUBLIM, €CIM CyMMa mudp ero HOMepa [IeJUuTCAa Ha 7.
MoryT s nBa GuieTa MOAPAL OBITH CIACTINBEIMU !

3. B ogHy 3 TOJOB CTOTVIABOTO APAKOHA TIPUIILIA, MEICIL PAC-
TIOJIOKUTH CBOW TOJOBBI TAK, YTOOBI KaxXK 1as HAXOAMIACH MEXK-
oy asyms agpyrumu. Cmoxer au on 310 cgenars? (Fonoser gpa-
KOHA MOXHO CYMTATH TOYKAMHU B MPOCTPAHCTBE. )
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4. Ha crone JexaT OIMHAKOBHIE MOHETHI 6e3 Hamoxenun. [lo-
KQXKUTE, 9TO HAUAETCA MOHETa, KOTOpasd KacaeTcA He Oosee
TPEX APYTUX.

5. Ha crose nexar NpoOuM3BOJLHEIE MOHETHI 0€3 HAJIOXKEHUMU.
[MokaxuTe, 9TO HAUAETCA MOHETA, KOTOPAsA KACACTCA He Gosee
IATH APYTUX.

6. Ha crose jexar MoHeTHl 0e3 Hanoxenuu. Jokaxure, 4TO
OJHY W3 HUX MOXKHO IEPEIBUHYTH II0 CTOILY K €r0 KpPak, He
COBUHYB MPYTUX MOHET.

7. Ha moasx maxMaTHOW AOCKU PACCTABIEHBI IIEIBIE HUCIA,
npraéM HUKAKOe YHCI0 He BeTpedaercs gpaxkael. [loxaxwure,
9TO €CTh Mapa COCeTHUX (MMEIOMMX O0IIYI CTOPOHY) KIETOK,
UUCAA B KOTOPBIX OTINYIAIOTCA HE MEHBIIE, €M Ha, 5.

8. Ha oxpyxHocTu cToaT 30 yncen, Kax 10€e u3 KOTOPLIX PABHO
MO0 PA3HOCTH ABYX CJACIYIONIMX 33 HUM IO 9aCOBOU CTPE-
xe. Cymma Beex uncen pasna 1. Hanaure >Tu uncaa u mopsamgok
UX CIeIOBAHUA IO OKPYKHOCTH.

9. Ha npsamon pacmo/ioxkeHa KOJOHUA U3 KOHEIHOrO Iucaa 6ax-
repunt. B MomenTor 1, 2, 3, ... HEKOTOpBIE U3 GAKTEPUL MOTYT
MOrubATh; HOBBIX OAKTEPUN HE BO3ZHWKAET HU B OJUH MOMEHT.
IToru6aror Te u TOALKO Te HGAKTEPUH, OT KOTOPLIX HU CIEBA
Ha PAcCTOAHME 1, HM CIpaBa HA PACCTOAHME /2 HeT GakTe-
puu. CyIecTByeT Ju KOJIOHUA GaKTEPUH, KOTOPasA OyAeT XKUTh
Be4HO?

10. B Teuenne gua B GubamoTexe moOwbmaao 100 umrarenen.
Oka3anock, 9TO B TOT AEHDb U3 JIOOLIX TPEX 4UTATENCH IBOE B
6ubamoTeKe BCTpeTUaNCh. /lokaxxuTe, ITO COTPYTHUK ONOINO-
TeKU MOI CAEJATh BaxKHOE COOOIIEHNME B TAKUE ABA, MOMEHTA
Bpemenu, 4robnr Bce 100 wenosek ero ycusimamu. (Kaxabin
YUTATENb TOOBIBAI B GUOIMOTEKE TOJIBKO OIUH Pa3.)

11. Ha miockocTu OTMEYeHO HECKOTLKO TpsAMbiX. W3BecTHO,
9TO Yepe3 TOUKY IePEeCcedeHus J0BIX TBYX OTMEYEHHBIX IPsi-
MEIX, IPOXOAUT II0 KpauHen Mmepe emé oxHa. Jokaxure, 4TO
BCE OTMEUEHHBIE TPAMBIE TTPOXOAAT Iepe3 OJAHY TOUKY.

12. Ha miockocTu OTMETHIM HECKOIbKO ToueKk. Toukm, Ha-
XOAMMECA OT TAHHOU HA HAMMEHBIIEM PACCTOAHUU, HA3OBEM
OoukaimumMy (UX MOXeT OBITh HECKOIbKO). [Jokaxure, 4To
HAUJETCA TOYKA, IMEIOIAsA He Gojee TpEX OAMmKaNIINX.

13. Hangnre HaumboIbIIee 3HAYCHNE BLIPAKEHUS L1 T2 + Lox3 +
...+ Zg99X100, "HE L1, T2, ..., T100 — HEOTPHULATEJILHBIE IUCIA,
CyMMa KOTOPBIX paBHa 1.
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Yxon Ha 6€CKOHEYHOCTb

n Malnbl€ LLUEBENEHNUA

Merogy KpawHero pOACTBEHHBI PACCMOTDEHHE CUTYAIUN
Ha GeCKOHEYHOCTH (B GCUMNMOMUKE) U METON MAJLIX LIEBe-
JIEHUT.

IIpumep 1. Ha miockoctu pacmosnoxeno 10 touex u 10
TpAMBIX. [JOKaX)uTe, ITO0 MOXKHO HAUTHU TAKYI0 TOUKY, PACCTO-
SHUE OT KOTOPOU IO JIOO0U TPAMOU OyAeT MEHBIIE, YeM 10
000U U3 TOYEK.

Hodes pewenus. Boibepem HampapjeHue, He IIePIEHINKY-
JLIDHOE HU OAHOW U3 NPSAMBIX. BymeM ABUraThb MO 3TOMY Ha-
TPABJIEHUI0 TOYKY C €IUHUTHOU CKOPOCThI. CKOPOCTH yia-
JIEHUs DTOU TOUKM OTHOCUTEJBHO JIOOOU OTMEYEHHOU TOYUYKU
CTPEMUTCA K €IUHULE, & CKOPOCTH €€ YIAICHUS OTHOCATEABHO
JHO60U OTMEYEHHOU TIPAMOU MEHBINE €IMHUIIHL.

IIpumep 2. Orpanudennas Gpurypa Ha IWIOCKOCTH HMEET
mwioma s S > 1. Jokaxkure, 9TO €€ MOXKHO CABUHYTDL HA IEJI0-
YUCICHHBIN BEKTOP TaK, YTOOBI MCXOAHas (purypa u eé obpas
[I€PECEeKANUCH.

Pewenue. IlycTh paccTosuue MexIy JIOOLIMEA ABYMS TOY-
Kamu QUrypsl He npeBocxomuT d. PaccmoTpum casuru Hamen
(GUrypHI Ha BCEBO3MOXKHBIE TEIOUNCICHHBIE BEKTOPLL. Hapucy-
€M Ha, ILTOCKOCTH ABA KBAAPATA ¢ OOIIUM IEHTPOM U CTOPOHA-
MU, TapaLIeJbHEIMA KOOPAMHATHEIM OCAM — OJUH CO CTOPO-
HOU [, a Apyrou — co cTopoHon | + 2d (3uadenue | Mbl onpee-
JIMM [I033K€, OHO JOJIKHO OBITH JOCTATOYHO BEJIMKO). Boubmon
KBAPAT «OKAUMJIAETY MAJLIA, MMUPUHA «KauMbDh pasHa d. Ilo-
DTOMY JIOOOU M3 PACCMATPUBAEMEBIX 00Pa30B PUIYPHL, Tepece-
KAIOIUY MAJBIA KBAAPAT, MEIUKOM JE€KAT BHYTPH OOMLIIOrO.
JIeBBIN HUXKXHUU yTOM MATEHBKOTO KBAIPATA, PACTIOIOKUM TaK,
4TOOHI OH MPUHALICKAT PACCMATPABAEMON (PUTYDE.

OnenuM mwoMans GUTyp, TEPECEKAIOIMNX MATBLIN KBAAPAT.
Takux ¢puryp He MeHbIIe {2, TaK KK CABATU HA BEKTOPLI BIAA
(myn) (0 < m < 1[,0 <n <) nepeBossar JeBHIH HIKHAK
YyTOJI KBAAPaTa B TOYKY BHYTPU KBAAPaTAa, & TAKAX CIBUTOB
Beero mmeetca ([I]+1)? > [2. Eciu npenonokuTh, 9T0 06passt
(PUTYPEL HE MEPECEKAIOTCA, TO UX CYMMAPHAA ILIOMAIL TOIK-
HA HE TPEBOCXOMUTD IIOMAIM OOIBIIOro KBaapaTa. [loayuaem
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HEPABEHCTBO
SI? < (14 2d)?
win
(S — 1)I* — 4dl — 4d* < 0.

B JseBon wacTw mOCIeTHErO HEPABEHCTBA, CTOUT KBAIPATHBLIA
TPEXUIEH OTHOCUTEIBHO | CO cTapmmM KO PuuueHToM 60b-
nmM myaA. [Ipu gocTaToqso 60Ipmux | OH IPUHUMAET ITOJI0KH-
TeTbHBIE 3HAMEHNA (er0 TpaduK — Mapaboma ¢ BETBAME BBEPX ).
3HAUUT, MOKHO TIOA06PATH Takoe [, Ip:u KOTOPOM MOCIENHEe
HEPABEHCTBO He OyJeT BLIIOMHATHLCA. 1103TOMY Ipeamosoke-
HUE, 9TO 00pa3kl HAen (GUTyPHI HE MEPECEKAIOTCA TIPUBO AT
K MPOTHURODCUNIO.

Tak kak gBa o6pa3a PacCMaTPUBAEMON (PUTYPEHI IPU CABH-
rax Ha [eJIOYUCIEHHBIE BEKTOPH TIEPECEKAIOTCA, TO TIPHU CIBUCE
HCXOMHOW (PUTYPHI HA PA3HOCTBL DTUX BEKTOPOB MOJYYNM (Du-
I'ypy, IepPeceKaloIyio ee.

IIpumep 3. dokaxure, ITO CYUIECTBYET HECKOHETHO MHO-
r'0 HATYPaTbHEIX 9HCe], He IpeIcTaBUMEIX B Buge z° + y°, rae
T M Y — HATYPAJbHBLIE YUCIA.

Pewenue. Paccmorpum HaTypaabHoe qmucao N ¥ OIEHuM,
KaKOe KOJIMYECTBO YKCET, HE TPEBOCXOMANINX er0, MOXKET ObITh
mpejcTaBieHa B ykaszaHHOM Buge. OQ4UeBHUIHO, ITO FUCJAO I B
TAKOM IIPeICTABICHNN IOLKHO He mpeBocxoguth VN, a y —
He nperocxoauTh v/ N. KoImdecTBO BCEBO3MOKHEIX TAKUX TIAD
(z,y) He 60mbme VN /N = N§. [I05TOMY 1 KOTUIECTBO MPe]I-
CTABUAMBIX YUCEJN He GOJbIIE 3TOU BEJUYWHLI. JHAYUT, CPEIU
4qucen, He mpeBocxoasmux N, TOis TeX, KOTOpBIe NPEACTABU-
MBI B YKA3aHHOM BHIE, HE [IPEBOCXOLUT % = %\/ﬁ IIpu zo-
cTaTouHO Ooabinx N oHa 6ymeT CKOJb YTOJAHO MAaJa.

3apaum

1. MokaxuTe, 9TO TIOCKOCTb HEMb3A TOKPHITH KOHEYHBIM Yd-
CJIOM «BHYTpeHHOCTeN mapabous. (Ilon BHYTPEHHOCTBHIO mapa-
OOJIEL MBI MOHMMAEM BBIIYKIYIO (PUTCYPY, TPAHUIECH KOTOPOU
SBJAETCA Tapaboa. )

2. MoxaxuTe, 9TO IIOMALbL TAPALICIOTPAMMA, C BEPIIUHAME B
HEJBIX TOIKAX, HE COAEPKAIIEr0 BHYTPU U Ha IPAHHIE APYTUX
[EJBIX TOYEK, PABHA, €IMHUIIE.
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» 3. Orpanuvennas ¢purypa Ha MWIOCKOCTH MMEET ILIOmATs S >
10. MokaxwuTe, 9TO €€ MOXKHO MapaLICIHLHO MIEPEHECTH Tak,
9T00BI OHA MOKPHLIA He MeHee 11 LeJbx TO4ek.

> 4 (memma MunkoBckoro). [lokaxuTe, 9TO MEHTPAIBHO-CUMMET-
pUYHAS OTHOCHUTENIBHO HAYANa KOOPAWHAT BBITYKJIasd (Gurypa
IO, I OOJIBIIE 4 COTEPKUT eIe XOTI ObI OTHY IEIYI0 TOUKY.
Yxazanue. Tlpomssegure roMoTeTHio ¢ Koadduimentom 1/2 n
BOCHOMB3YUTECH PE3YJILTATOM MpUMEPA 2.

» 5. Ilpsamas nepecekaer 3aMKHYTYIO JOMaHyio B 1995 Toukax.
[MokaxkuTe, ITO HEKOTOPAS NPAMAas, He TapalIelbHas HU OTHO-
MY 3BEHY JOMAaHOW, IepeceKaeT eé He Oomee 4eM B 1995 Toukax.

» 6. IIpoBegennr 100 Xopa OAHOU OKPYXKHOCTH, JAOOLIE ABE U3
HUX IepecekaroTcsa. Bcerjga am MOXHO NPOBECTH €I€ OTHY
XOpIy Tak, 9TOOBI OHA MEPEeCceKaIa uxX Bce?

» 7. [MokaxkuTe, ITO €Cau HATypaabHble Yucaa ki, ko, ..., ks
TAKOBBI, 9TO

TO CylecTByeT OECKOHEYHO MHOI'O HATYDPAIBHBIX 4HUCE]I, He
NPENCTABUMBIX B BUJE n’fl + n’f + ...+ nF nna mexoroprrx
LEJBIX HEOTPULATENBHBIX TUCET 101, Mo, ..., Ng.

» 8. [okaxure, 9T0 mIs J0O0r0 HATYPAJBHOIO THUCIA 71 CyIIe-
CTBYeT OECKOHETHO MHOT'O HATYPAIBLHBIX IUCE, HE TPEICTABY-
MBIX B BHJE€ CyMMBI 1} CIAraeMBIX, KaXKJ0€ U3 KOTOPBIX SBJs-
€TCSL N~ CTENEHBI0 HATYPAIBHOIO YHUCIA.

MpuHuun [Aupuxne

B mpocrenmem Buge ero BepaxkaiorT Tak: «Ecam mecaTts
KPOJIUKOB CUISAT B HEBATH ANAKAX, TO B HEKOTOPOM SIIUKE
CHOAT HE MEHBIIE IBYX.).

O6mas popmyauposka: «feau n xKpoaukos cudam 6 k auyu-

KAT, Mo HAUIEMCA AUWUK, 8 KOMOPOM CUOAM HE MEHDULE YEM

T KPOAUKOS, U HATUOEMCA AUWUK, 6 KOMOPOM CUOAT He 6O0Ab-

we uem 3 Kpoauxosyr. llycTh Bac He cMymaeT IpOOHOE TUCIO
KPOJIIKOB — B IPENBIAYIIEM CIy4ae [IOIYIaeTCA, UTO B AMNKE

He MeHbIe 10/9 KPOTNKOB, 3HAUNT, HE MEHBIIE JBYX.
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JlokasaTenbcTBO mpuHIUNa, Upuxie mpocToe, HO 3aCIy-
JKVBAET BHUMAHUS, IMOCKOJBKY IIOXOXKWE PACCYXKIEHUS IACTO
BCTPEYAIOTCA.

MomycTum, 9TO B KaXKJOM AMIMKE CUAAT MEHBIIE TeM
kpouaukoB. Torga BO Bcex AMMKAX BMECTE KPOJUKOB MEHBINE
qeM i - k = n. lIpoTusopetne.

IMpuunun /Jupuxie KaxeTcsa OYeBUIHBIM, OTHAKO, ITOGHI
€ro IPUMEHUTD, OLIBAET HE MPOCTO AOraIATHCS, ITO CINTATH
KPOJUKAMU, a 9TO — SAIUKAMIY.

3uas npuanun Jupuxie, MOXHO NOMaIaThCA, B KAKUX CIy-
YafX ero NpuMeHsaTh. Hampumep, ecam KaxooMy >IeMeHTy
MHOXKECTBA A COOTBETCTBYET POBHO O/TMH DJIEMEHT MHOXKECTBA
B, 10 nrieMeHTHI A MOXHO HA3BaTh KPOJUKAMU, & BJIEMEHTHI
B — ammkamu.

Ipummnun Aupuxie 66IBaeT HEMPEPLIBHBIM: «Ecau n kpoau-
K06 Chel M K2 MPAsbl, MO KAKOU-O KPOAUK Cbed HE MEHbULE
™ ke u KaKol-mo cvea ne boavwe T Ke» (& eCIn KTO-TO Chel
OOJIBILE CPENHEr0, TO KTO-TO ChEJ MEHBIIE CPELHEro).

3aMeTuM, YTO B HOCAEAHEN (POPMYIUPOBKE KPOJIUKA UI'Da-
0T POJIb SIMIUKOB [JisI TPABBI, & TPABA — POJb KPOJIUKOB, CH-
IAMMAX B ANTAKAX.

IIpumep 1. B mxose 400 yuenukon. /[lokaxuTe, ITO XOTS
6Bl JBOE M3 HUX POJWINCH B OQWH A€HH ['OJA.

Pewenue. Bcero B rogy GuiBaer 366 nuen. Hazosém nuu
SAIMUKAMU, & YIeHHKOB — Kpouaumkamu. Torga B HEKOTOPOM
SIUKE CUIAT HE MEHbIIe % KPOJUKOB, T. €. OOJBINE OTHOTO.
CaenoBaTebHO, HE MEHBINE IBYX.

MoxHO paccyxkgaThb OT NpOTHBHOro. JomycTum, 4TO Ka-
JKABIU NeHb OTMEYAIOT NEHb POXKICHUA He GOJIbIIE OTHOIO yUe-
HUKA, TOTIa BCETO YIEHNKOB He 00abine 366. [IpoTuropetine.

IIpumep 2. Kot Baszuano moobeman BypaTnHo OTKPHITH
BEIMKYIO TAWHy, €CIU OH COCTABUT YyNECHBIM KBagpaTr 6 X 6
u3 uncen +1, —1, 0 Tak, ITOOBI BCe CYMMBI IO CTPOKAM, TIO
CTONONAM W TO OOJBIINM AMATOHAIAM ObLIM pa3iaunvHbl. [lomo-
rute Byparumo.

Pewenue. HomycTum, ITO KBAIPAT COCTaBIeH. Torga cym-
MBI YHCEJ MOT'YT MEHAThLCSI B mpememax or —6 go +6. Bcero
13 smavenun. CTpox B kBajApaTe 6, cTOIOMIOB 6, Auaronamen 2.
IMonywaem 14 pasmuanasix cymum. [IpoTuBopetne, 3uaduT cocra-
BUTH TAKOW KBAAPAT HEBO3MOKHO.
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ITpumep 3. Ha 3emse okean zaHnMaeT GOMBIIE MOJOBUHLI
IUIOMIAAYN TMOBEPXHOCTHU. JOKaXXuTe, 9YTO B MHUDPOBOM OKEaHE
MOXKHO YKa3aTh [BE IMAMETPAJBLHO IPOTHUBOIOJIOXKHEE TOIKH.

Pewenue. OTpasuM oOKeaH CAMMETPUYHO OTHOCHTEIBLHO
neHTpa 3emum. [lOCKOMBKY CyMMa IJIOMAMEN OKEaHa U €ro
006pasa MPEBBIIAET ILIOMAIL 3EMHOU ITOBEPXHOCTH, TO CyIIe-
CTBYET TOUKa, TPUHAIJIEKAIIAI OKeaHy 1 ero 06pa3y. Bosbmém
DTY TOYKY BMECTE C MPOTUBOIOIOKHON K HEH.

IIpumep 4. Ha cobecenoBanume mpunuii 65 MIKOJILHUKOB.
UM mpegmoxmin 3 KOHTPOJBHBIE PAOOTHL. 33 KAXKIVIO KOH-
TPONBHYIO CTAaBUIACH OXHA u3 oueHok: 2, 3, 4 mim 5. Bepuo
JIW, 9TO HAUAYTCA ABA NMIKOJABHUKA, TIOJYYIUBINAE OJUHAKOBHIE
OIIEHKU H3 BCEX KOHTPOJIBHBIX !

Pewenue. PaccmoTpum MHOXECTBO HAOOPOB U3 TPEX OIle-
HOK 3a COOTBETCTBYIOIINE KOHTPOJLHBIE. KonmuecTBo Takmx
Hab0pOB paBHO 4% mm 64 (4 BOBMONKHOCTHY 33 KA IyI0 I3 TPEX
kouTpoabHblX). [lockonbky uucio y4amumxca Gouswme 64, 1o
npuHIuny /upuxite KAKIM-TO IBYM YHIAIMMCI COOTBETCTBYET
oauH HaOOp OIEHOK.

3apauu

1. B xuacce 30 yvenuxoB. Bo Bpems KOHTPOIBHOU pPabGOTHI
ITeTsa caeman 13 ommbox, a ocTadbHbIe — MeHbINe. [lokaxuTe,
UTO HAUAYTCA TPU YUEHUKA, CAEIABIINE OJUHAKOBOE UUCJIO
OmubOOK.

2. Ha 3emue Gosbllle WECTH MWLIMAPAOB KUTEJIEH, JIOIen
crapire 150 geT me cymecTsyer. JJokaxkuTe, 9TO HA 3eMJe €CTh
[IBa, IEIOBEKA, POUBIINXCSA OHOBPEMEHHO C TOYHOCTHIO A0 Ce-
KYH[TEL.

3. Ha mmockoctu mposegeno 12 mpsambix. JoxaxkwTe, €9TO
KaKWe-TO ABe U3 HUX 00pa3yoT yroa He 6omabire 15°.

4. B amuke mexat Hocku: 10 wépubx, 10 cunmx, 10 Genwrx.
Kakoe mHanMenbIiee KOJIUIECTBO HOCKOB HAI0 BBIHY Th HE TUIAIA,
4TOOBI Cpey BEIHYTHIX OKA3aJ40Ch ABA HOCKA a) OLHOI'O LBETA,
6) Pa3HBIX IBETOB; B) YEPHOTO HBETA?

5. Ha kaprepe no6wuin 36 kamuen. MIx Beca coCTaBIAIOT apud-
MeTuiaeckyio nporpeccuto: 490kr, 495 kr, 500 kr, ..., 665 kr.
MoxkHO 11 yBe3TH 5TH KaMHU HA CeMU TPEXTOHHBIX 'PY30BU-
xax”?
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» 6. Kakoe HamMeHbIllee YUCIO0 KAPTOUIEK CIOPTAOTO «6 u3 49y
HAJ0 KyIUTH, 9TOOBI HABEPHAKA XOTH HA OJHOW U3 HUX OBLI
yrajgal XO0Thb OJUH HOMEp?

» 7. [MokaxkuTe, 9TO Cpemu JIOOBIX MATH YEJOBEK €CTh IBOE C
OJMHAKOBBIM YH(JIOM 3HAKOMBIX CDEIN DTUX TSATU YEJOBEK.
(Bo3MOXKHO, 5T IBOE HU C KEM HE 3HAKOMHI. )

» 8. [lokaxkuTe, ITO U3 JIOOBIX H2 IEJBIX TUCET BCETIA MOXKHO
BLIOPATDL IBA, CYMMAa WIN PAa3HOCTHL KOTOPHIX geauTcs Ha 100.

» 9. Ksagparuas rabauua (2n+1) X (2n+1) sanonnena qucaamu
oT 1 1o 2n+1 Tak, 9T0 B KaXA0U CTPOKE U B KA JOM CTOJOIE
NPENCTABIEHBI BCE DTU YKCIA. [OKaKkuTe, 9TO €Cau DTO Pac-
[IOJIOXKEHVe CUMMETPUYHO OTHOCATEIHHO JUATOHAMN TabInunEL,
TO HA DTOUW AUATOHAIN TOXKE TIPEICTABICHBI BCE DTU TUCJA.

» 10. B xmacce 25 wemosex. U3BecTHO, WITO cpenn JIOOBIX TPEX
U3 HUX eCTb ABOe nApysen. /lokawxure, 9TO €CTh YUEHUK, Y
KOTOpOro He Menee 12 npysen.

» 11. Komuccus uz 60 genosex nposeaa 40 3aceganuu, npuiém
Ha KaXJIOM TPUCYTCTBOBaIO poBHO 10 wreHoB komuccuu. [lo-
KaXWTe, YTO KAKWE-TO [BA “IEHd KOMUCCUU BCTPEYAIUCH HA
e€ 3acelaHuAX 10 KPAUHEH MEPE IBAXK IbL.

» 12, Kaxgas w3 9 npsamerx pazbmBaeT KBaIpaT HA ABA I€THI-
PEXYTOMbHUKA, TLIOMIATN KOTOPBIX OTHOCATCA Kak 2 : 3. Joka-
JKUTE, 9TO T0 KPAWHEN MEPEe TPU U3 DTUX MPAMBIX TPOXOIAT
qepe3 OfHY TOUKY.

» 13. Ilepsokmnaccuuk IleTs suaer Toapko nudgpy 1. Joxaxure,
YTO OH MOXKET HAMUCAThL YUCI0, Aesaieecsa Ha 1989.

Muaykuuns

Meroa nokazaTenbCTBA yTBEPXK AeHun Tuna: «/[11 kax 10ro
HATYPAJBLHOTO N BEPHO, 9TO ...». TaKoe yTBEPKICHUE MOXKHO
paccMaTpUBaTh KaK MEMOYKY yTRepxk aeuun: «/[1a n = 1 BepHO,
4uTO .. .», «/[laa n = 2 BepHO, ITO...» U T. I.

IlepBoe yTBepXKIEHWE MEMOYKM HA3BIBACTCA 6030l (miu
OCHOBAHMEM) MHAYKUUK. Ero OOLIMHO JEerko HPOBEPUTL. 3a-
TeM JOKABLIBACTCA wa2 undykyuw: «FKcau sepno ymeepacdenue
€ HOMEPOM T, O 8epHo ymeeparcdenue ¢ womepom (n+1)». Mar
MHIYKIUA TAKXKe MOXKHO PACCMATPUBATH KAK LEIOYKY LIePexXo-
moB: «Ecau BepHO yTBepkaeHue 1, TO BEPHO yTBepXKIeHUE 2»,
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«Ecam BepHO yTBEpKACHUE 2, TO BEPHO YTBEPKACHUE 3y U T. 1.

Ecnu Bepna 6a3a MHAYKIIUYM, U BEPEH IIAT UHIYKIIAA, TO BCE
YTBEPKACHUSA BEPHEL (3TO NPUHYUN MAMEMAMUUECKOT undyK-

Nuorga mia 10Ka3aTerbCTBa OIEPETHOTO yTBEPK IEHUA [E-
[IOYKW HAJO ONUPATHCA HA BCE NPENBIAYIIAE yTBEPXKTCHU.
Torga MHIYKTUBHBEIA MEPEXO] 3BYUIUT Tak: «Ecau eepubl ace
ymeepacdenus ¢ nomepamu om 1 do n, mo eepno ymeepmucde-
nue ¢ womepom (n—+ 1)».

BriBaer y100en undykmuenbiil cnyck — €CIn yTBEPK ICHIE
¢ HoMepoM 7 (1 > 1) MOXKHO CBECTH K OJHOMY WU HECKOJIBKIM
YTBEPK ACHUAM ¢ MEHBIIMMU HOMEDAMU U MEPBOE Y TBEPK IEHUE
BEPHO, TO BCE YTBEPIKCHUA BEPHBL.

ITpumep 1. Jokaxure, 4TO YUCIO cocTosmee u3 243 equ-
HUII, JeauTCa Ha 243.

Pewenue. 3amerum, ato 243 = 3°. IlompobyeM JoKa3aThb
Oosee 0OO0Iee yTBEPKACHME, UTO HUUCJIO, COCTaBIeHHOE U3 3"
enununi, geautcs Ha 3. Oxa3plBaeTCs, 3TO MPOILE.

Mas n =1 yreepxkaenue sepro (111 gemutca ma 3).

3amerum, uro 111111111 = 111 - 1001001, u BoOOIIE YUCIO
u3 3" eqUHUI] PA3TaraeTCsa HA MHOXKUATENN:

1...1=1...1-10...010...01
——
gn+1 3n

uprdéM, BTODOM MHOXKUTEIb AeHUTCA Ha 3 (IO LpU3HAKY
nerumoctu Ha 3). Urak, B mocaenoBarersHocTH udmcen 111,
111111111, ..., «3" emguHUIY KaxXIO€ CIEAYIOIIEE PABHO Ipe-
OBIIYIIEMY, YMHOXEHHOMY HA 4uciao, KparHoe Tpém. [loaTomy,
ectn 1...1 gemurea ma 371, To 1...1 gemurca ua 3. Teneps
——r ——r
3n—1 3n
WHIYKITUA OYEBUTHA.
Samevognue. MBI ciennansbHO HE TPOUSHOCHIN CJIOB «0a3a
VHIYKIUWY U (AT UHIYKIAY %, 9TO0BI HE OTBIEKATH BHUMAHAE
0T 60JIee CyIIeCTBEHHBIX MOMEHTOB.

IIpumep 2. Ha mrockocTu IpOBEIM HECKOJABLKO MPAMBIX
u OKpyXHOCTen. /[okaxkuTe, 9TO YaCTU HA KOTOpHLIE Pa3bu-
Ta TIOCKOCTH, MOXKHO PACKPACATHL B ABA IIBETA TAaK, YTOOLI
cocegHue dacTu (MpaHuyalnye [0 OTPEe3Ky Wil Ayle) ObLIu [o-
KPAIlleHbl B PA3HLIE [[BETA.
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Pewenue. Cuavana cOTpEM BCE MPAMBIE M OKPYKHOCTH, HO
3aIOMHUM IJie OHM HaXOmuauch. [lokpacmM BCIO IIOCKOCTH B
OJUH OBeT, a NOTOM OyZeM BOCCTAHABINBATL DAHUILL, IIepe-
KPAIUBas TIPYU DTOM TaCTHU, Ha KOTOPHIE OHU AEIAT TIOCKOCTD.
Kax e pas, 100aBisdsa IpAMYIO, Mbl TEPEKPAIUBAEM B TIPO-
THBOIOJIOXKHLIA IIBET BCE YACTH, JeXKAlIue 10 OLHY €€ CTOPOHY,
U OcTaBJdeM Oe3 M3MeHEHUA JacTH, JeKalllde Mo APYTYI CTO-
pony. [lo6aBiaa OKpPyKHOCTh, MBI IEPEKPAIINBAEM BCE IACTH,
JIeXKalle BHYTDU He€ W OCTaBaAeM 0Oe3 M3MEeHeHUd, JeXKallue
cHapyx)u. TakuMm 00pazoM, KaxkIb y9acTOK JHOOOW U3 Ha-
PUCOBAHHBIX JUHUU OyeT ABIATHCA TPAHUIEN ABYX O0JACTEn
pa3HOro OBeTA.

IIpumep 3. Jlokaxure, 4TO ecam T + % — 1esoe, TO £ +
%n — TOKe [eJoe.

Pewenuve. llycts T, = z" + I% 3ameTum, uto Ty =
2ulT, = x+ % — meable. PaccMoTpuM Ipom3BeneHue
G+l @+l =42+ L =Ty +2

Orcroga Ty = Tf — 2 — nenoe. O600IMM HIEI0 U PACCMO-
TPUM TPOU3BEICHUE

1 1
x Z
n+1 1 n—1 1
—\* + pn+l Tz + zn—1 = Totr + To-1.

Orcroga moayunm, 410 Ty = 1,71 — T —1. HosTomy, ecan
T, nT,_1 — ueaste gucia, 0 1,41 — Toxe nejoe. Temeps 1o
VHIYKIUU TOJIyYuM, 9TO 1, — IIeJ0€e IPHU BCEX 7.

IIpumep 4. Ilarepo pazsGoOMHUKOB TOOBLLIN MEIIOK 30J0TO-
ro necka. OHE XOTST MOEAUTH €0 TAK, YTOOBI KAXK JBIN ObLI
VBEPEH, ITO OH MOJYYMI HE MEHBINE OJHOU MATON 3070Ta. Hu-
KaKUX CIOCOGOB M3MEPEHUs Y HUX HET, OMHAKO KAXK LI yMeeT
OLIEHMBATH HA [VIA3 BEIMYMHY Ky4dn necka. Muenwus pazbounHu-
KOB O BeJUYHHE KyY MOTYT PACXOAWThCA. Kak UM momemuTh
400Bray?

Pewenue. Iepswiti cnoco6. IlycTs cuagana gBa pa3sGoOMHUKA
TMOAETAT AOOBITY MEXKIY COGOU: OJUWH TONEJUT MECOK Ha [BE
PaBHLIE, [I0 €I'0 MHEHMIO, Ky4H, a BTOPOH BLibepeT cebe Kydy.
3aTeM KaXIBU U3 HUX TOAEMUT CBOK Kydy HA TPU PaBHLIE,
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0 €r0 MHEHUIO, KYUU, & TPETUN BO3BMET ¥ KaXkK JOTO TIO OJHOU
Kyde. 3aTeM DT TPOE JeJAT CBOM KY4UM HA UE€THIPE DPABHEIE,
[I0 UX MHEHHUIO, 9acTH, 8 YeTBEPTHIM pPa3bOUHUK BO3LMET y
KaXK OO TI0 OTHOU Kyde. AHATOTMYHO 1A MATOTO Pa3OOnHUKA.

Bmopoii cnoco6. HangéMm «camoro CKpoMHOrO» pa3bonHu-
Ka U OTAAIUM €My ero pouio. /s 3Toro monpocum IepBoro
pa3boMHUKa OTAeINTh 1/5 9acTh MeIIKa M CIPOCUM BTODPOTO
pa3bonHuKa O pasMepe OTAEJIEHHON YaCTU: €CIM OH CIUTAeT,
4ro oHa Goubwie 1/5, To mycrs ymenbmuT ee g0 1/5, a ecau
CIMTAET, 9TO OHA He OoJbIme 1/5, TO MOBOBEM TPETBETO Pa3-
GOUHUKA U MOBTOPUM MPOLEAyPy. B urtore orgagum ky4dy To-
My, KTO HOCIEIHAM K HEU TPUWIOKUI PyKy. Cpenu oCcTaBmuxcs
Pa30OVHUKOB OTATH HANEM CAMOTO CKPOMHOTO U OTAAIUM €My
MIOJYYEHHYIO KY9Iy U T. [.

3apauu

1. Jokaxure, 9T0 JI0O60€ IUCIO pyOaen OOJbIIee CEMU MOKHO
pasMeHATE Tpémkamu u nATépkamu. (Tpémrkavu u naTépkaMn
HA3LIBAIOTCA KYITIOPHL B 3 1 5 py6iIen COOTBETCTBEHHO, KOTOPHIE
Haxoguiuchk B obpawenun B Coserckom Coroze go 1991 roga).
2. Heckoapko TPAMBIX JeMAT IJIOCKOCTH Ha JacTu. Kaxmas
npsAMas «3allITPUXOBAHAY C OJHOU CTOPOHBL [lokaxkure, 4TO y
OHOU M3 YACTEN BCE TPAHUIIL «3AIITPUXOBAHED U3HYTPH.

3. U3 xBazpara 128 x 128 Bripesanu oguy xiaetky. [Jokaxure,
9T0 HTY (PUIYPY MOXKHO 3aMOCTUTE YTOJKAME U3 TPEX KIETOK.
» 4. /lokakuTe, ITO TPOCTHIX TUCET OECKOHETHO MHOTO.

» 5. st 1106000 HATYPAILHOTO k IOKAKUTE HepaBencTso 2° >
k.

6. Toxaxure HepapeHcTBO Kormm:

1 +Ia+...+Tpn
n

= Yxry X2 ... Tp,

rae xi, 2, ..., Ly — HEOTPUIATENbHBIE THCIA.
Yrazanue. UcnoapzynTe 6osee CIOKHYIO CXeMy WHIYKIUM I10
KOIMYIEeCTBY [EPEMEHHEIX: CHAYAIA [0 CTEeHAM ABOUKY, IIO-
TOM OT CTETMEHN ABOUKU K MEHBIIEMY TUCTY.

7. YeTspe oanHaKOBBEIE OAHKYM HAMOIHEHBI KPACKAMU HA TPU

YeTBEPTU; LBETA BCEX KPACOK pasaudHbl. VmeerTcs BO3MOXK-
HOCTH TIEPEIUBATE JIOOYH YaCTh KUAKOCTU U3 OJHOU OAHKU
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B Apyryio. MoxHO Jau BO Bcex DaHKaX CAeIaTh OTMHAKOBYIO
cvech? ([pyrou mocyasl HET, BBLIUBATH KPACKY HEJIb3A.)

8. B ropoge N gomoB. Kakoe Hambosblilee WnCiIo 3a00pPOB
MOXKHO TIOCTPOUTH B 3TOM IOpPOJE, ecjau 1) 3a60phl He mepe-
CEKAIOTCs, 2) KaXKABIU 3a00p OropaxkuBaeT XOTs Obl OLUH AOM,
3) Hukakue nBa 3a00pa HE OMOPAKUBAIOT OJHY U Ty XK€ COBO-
KyIHOCTB JOMOB?

9. /lokaxuTe, YTO NPEATOCICTHAA TU(DPA TECATUTHON 3ATIUCH
JIIOOOU CTEleHy TPOUKHU IETHA.

10. [Masa ao6oro £ > —1 m HATYPAJLHOTO N TOKAXKUTE HEpa-
BeHCTBO Bepuymin:

(1+2)" 21+ na.

11. Xawotickaa Gawns. Losososomka «XaHOUCKAA OGaITHs
npejcTaBigeT cOGOM TPU MITHIPHKA, HA OAUH U3 KOTOPBIX HAa-
HUBAHBI CeMb KOJell yOBIBAIOIINX PA3MEPOB, KaK MOKA3AHO HA,
puc. 8. PaspemaeTcsa CHUMATEH O OAHOMY KOJBITY C JIOOOTO
IITHIPbKA U HAHU3BIBATE €00 HA 000U IPYTOU MITHIPEK, HO TPH
DTOM 3aNPEAeTCs KIACTH OOJIbIIee KOMbIO IOBEPX MEHBIIIEro.
MoxHo au, COOII0aA DTU MPABILIA, TEPEIOKUTE BCE KOJBIA HA
OPYTOHU HMITHIPEK?

Puc. 8

[enumocTb n ocTaTKm

Ecawn smcaa ¢ u b 1a10T 0ZUHAKOBBEIE OCTATKY DU LEJICHUN
HA 9UCAO 1M, TO [OBOPAT, 9TO G CPABHUMO C b IO MOZYJIIO M 1
BANUCHIBAIOT
a = b(mod m)

[IBa 4ucaa o u b CpaBHUMBL IO MOIYJIIO M, TOT'AA W TOJBKO
TOrAa, KOUAa UX Pa3HOCTDL JEIUTCA Ha M.
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CpaBHeHUA MOXHO CKJIAJBBATH U YMHOXaTb. Ecamu a =
b(mod m) u ¢ = d(mod m), n — IPOU3BOIBLHOE MEIOE MIOIO-
KUTEIBHOE 9UcIo, T0 a+c¢ = b+d (mod m), ac = bd (mod m) u
a™ = b" (mod m). Takxum 06pa3oM ONpeneaseTca apudmemura
0CTNAMKOS WIN GPUPMEMUKG 6bIYEMOE.

B cayuae, eciu m = 10 npuBenénnoe yTBepx geHue ocobeH-
HO HAMVIALHO: YTOOBI HANTY MOCAETHION TU(PY NeCATHIHON 3a-
[ICU CyMMBI ([IPOU3BELEHU), JOCTATOIHO CJAOKUTH ([IePeMHO-
XKUThH) nocaesaue uudpbl CIAraeMBIX (COMHOXKUTENEN) U B3AThH
TOCAeTHIO TUMPY pe3yJbTaTa.

Ocrarok MOXeT BEICTYNATH B DOJIM MHBAPUAHTA (HAIDU-
Mep, OCTATOK OT NeJeHusa Ha 9 B 3a1a9aX PO CyMMy 1udp).

3

IIpumep 1. /Joxaxute, ITO IUCAO n° — n AeAuTCa Ha 6

Ipuy BCEX LEJBIX 1.

Pewenue. Paznmoxum nanHOoe BhIpaxKeHHE HA MHOXKUTEIN:
n® —n = (n — D)n(n + 1). M1 noayamin npousseeHne TPEx
MOCJAEJOBATEIBHBIX HeAbX dncen. OnHo U3 HUX AeIUTCA Ha 3,
nosToMy npousBegenue peautcsa Ha 3. Ilo kpanaen mepe OIHO
13 TPEX MOCAENOBATENBHBIX IUCET IETHO, TIOITOMY TPOU3BEIE-
ure 4érHo. Yucmao, nensameecs HA 2 u 3, geaurcsa HA 6.

IIpumep 2. Jokaxure, ITO CYMIECTBYET OECKOHETHO MHO-
O 4KCed, He IPEJCTABAMBIX B BUAE CYMMBL TPEX KBAIPATOB.

Pewenue. KBampaT nesoro umcia npu meIeHUM HA 8 1aéT
ocratok 0, 1 wmm 4. Yrober y6eauTsCsa B DTOM LOCTATOTHO
[IPOBEPUTH KBAAPATHL BCEBO3MOXKHBIX OCTATKOB OT NEJEHUS HA,
8 — uwmcaa ot 0 go 8. IlosToMy cymMMa TpEX KBaIpaTOB He
MOXKeT MMeTh OCTATOK 7.

IIpumep 3. [Jokaxure, 9TO YUCIO, B JECATUIHOU 3AIUCHA
KOTOPOrO YYaCTBYIOT TPHU EIWHULBI U HECKOJIBKO HYJECH, He
MOXeT OBITH KBATPATOM.

Pewenue. Ecam Takoe 9UCIO CYIIECTBYET, TO OHO IEJIUTCS
Ha 3, HO He feauTcA Ha 9 (o Npu3HAKaM ZeIUMMOCTH HA 3 1 9).
Ho ecnm wmeno pennTesa Ha 3 M ABASETCS MOMHBIM KBAJPATOM,
TO oHO geaurcs Ha 9. [IpoTuBopetne.

3apauu

1. Kakue 4mcna MOXHO IIPESCTABUTEL B BUAE PA3HOCTHU ABYX
KBAIPATOB IIEIBIX TUCET?
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» 2. Ecau p — mpocToe uncio, 6oabliee Tpéx, To p° — 1 nernTcs
Ha 24.

» 3. Ilpu kakux n gucao 2" — 1 gemurcs va 77

» 4. U3BecTHO, YTO CyMMa HECKOJBLKUX HATYPAJbHBIX UUCENT ae-
aurcsa Ha 6. [okaxure, 9T0 CyMMa KyOOB DTUX UHCEJS TOXKE
peanTcsa Ha 6.

» 5. [lokaxkuTe, ITO €CIN TMETOTNCTCHHAA APUPMETUIECKAT TTPO-
rpeccusi COOEPKUT KBAAPAT LEJIOr0 UUCIa, TO OHA COAEPKUT
6€CKOHEYHO MHOI'O KBAAPATOB LEIBLIX THCE.

» 6. Tpy IenBIX WHCIa CBA3AHEI COOTHOmeHHeM 2 4+ 32 = 22.
[lokaxwure, YTO & WIKA Y AEIUTCA HA 3.

» 7. IllecTtwanagnoe yucao geawrcs Ha 7. [Jokaxure, 9T0, ecan
TIOCIAETHIOI0 eT0 TPy TePeCTABUTEL B HAUATO, TO MOTYIEHHOE
quCaI0 TOXE OyIeT IeJuThCA Ha 7.

» 8. Hangure Tpu nonapHo B3AUMHO IPOCTHIX MUCJAA TAKUX, ITO
cyMMa JIOOBIX ABYX W3 HUX TEJUTCS Ha TPEThE.

» 9. [okaxkure, ITO MPOCTHIE UUCIA OOALIIIE TPEX MOXKHO 3a-
IUCAThb B OOJHOM M3 ABYX BuaoB: 6n + 1 aubo 6n — 1, rae n —
HATYPAaJbHOE UUCJIO.

» 10. JokaxkuTe, 9TO €CAU CYMMAa KBAIPATOB IBYX UUACENT JEIAT-
cA Ha 3, TO U KaXKA0€ M3 DTUX TUCET TOXKE MeIUTCA Ha 3.

» 11. [Tamo HarypambHoe uncao N. K HeMy cmpaBa IpUONCHIBA-
10T 110 OHOU nudpe, KpoMe neBaTku. JoxakuTe, ITO PAHO WK
TIO3JHO TOTYUYUTCSA COCTABHOE TUCTO.

» 12. JokaxkuTe, 9TO CYIIECTBYET OECKOHEYHO MHOI'O IIEJBIX U1~
cesl, KOTOPBIE HEMb3s NPELCTABUTEL B BHUIE CYyMMBL

a) Tpéx KyOoB;
0) CeMU WIECTHIX CTENEHEN HEIbIX TUCE.

Anroputm EBknupa

Anropurm EBkiauga mosBossier HaxoquTh HauOOAbIIME 06-
UM JeJUTeTh YUUCeN, PeliaTh JUHEUHLIE YPABHEHUA B Ie-
JBIX YUCIAX. AIrOpUTM OCHOBaH Ha caemyiomeM dakTe: «Fc-
AU NPU JeaeHuy WUCAa @ Ha b nosyuaemcsa ocmamox r, mo
HO(a,b) = HOH(b, ).

IIpumenenne anroputMa EBkania 3akmovaeTcsa B TOCIETO-
BaTeAbHOM fejenuu ¢ octaTkoM. CHavana Mbl geauM 0oJbiiee
U3 IBYX MCea Ha MeHbinee. Ha KaxkmoM caemyromeM Iary Mbl
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JeNVM 9UCI0, KOTOPOEe HA MPeABIIYIIEM IIary ObLIO AeTUTeNeM,
Ha YUCJI0, KOTOPOE Ha IPEIbIAYINEM MAary ObLIO OCTATKOM. Tak
OCTYHAeM [0 TeX MOpP, MOKA He HOIYYUM HyJIeBOM OCTATOK.
OTO 06A3ATENBHO TPOU3OUAET Uepe3 KOHEUHOE HUUCJIO IIATOB,
IIOCKOJABKY OCTATKM BCE BpeMs yMeHbnaioTcsa. [locaenuuu me-
HYJEBOU OCTATOK ¥ OyaeT HamOOILIIUM OOIIMM AeJUTENEM UC-
XOMHBIX THUCEJ.

OTMmeTuM, YTO 3TOT ATCOPATM MOXKET OBITH IPUMEHEH [1JIs
HAXOXK JeHUA HaOOABIIEr0 OOIINEro IeJUTENI He TOJABKO TUCE,
HO TaKXKe MHOT'OWIEHOB U APYTruX 00bLeKTOoB 00Jee O0Ien Ipu-
pPOJLI.

IIpumep 1. [lanwr yrasr m® u n°, rae m u n — B3aUMHO
npocThle nensle yucaa. [locrpouts yroa 1°.

Pewenue. IlycTs mpu geneHun m Ha n IOAYyIaeTCA TACTHOE
¢ n ocTaToK . Burauras ¢ pas u3 yrua m° yroa n°, moay<SuM
yroa r°. AHATOTVYHO MBI MOXEM TIOJYUIUTH BCE YIVIBI, TPATYC-
Hasg Mepa KOTOPBLIX PABHA OCTATKAM, BO3HUKAIOIINM IIPU TIPU-
Menenun anaroputma EBkimmaa x ucaam m u n. Ilockoabky m
U 7 B3AMMHO TPOCTHI, TIOCICIHUN U3 DTUX OCTATKOB — 1.

IIpumep 2. Noxaxwute, a0 umcaa 2™ —1 n 2" — 1 B3auMHO
IPOCTHL TOI'JA ¥ TOJBKO TOI'AA, KOI'LA HYUCIA 7b U 17 B3AWMHO
TIPOCTHI.

Pewenue. Tlycts n > m. O6osuayum F(n,m) = HOI(2" —
1,2™ —1). Toraa F(m,n) = HOJL(2" —1— (2™ —1),2m — 1) =
HOL((27~™—1)-2™,2m —1) = HOL(2" ™ —1,2" —1) = F(n—
m,n). Takum o6pasom, mapy auces (1, n) MOXKHO 3aMEHUTD Ha,
napy (n—m,n). C nomompo aaroputma EBKAnLa MBI OpUIEM
k nape (d,0), rge d = HOd(m,n). Urax, HOA(2"—1,2"—1) =
HO(2¢-1,2°—-1) = 2¢—1. B mamem cryqaed = 1,29 -1 =1,
nosTomy umcaa 2" — 1 m 2" — 1 B3auMHO ITPOCTHI.

3apauu

1. Pemnre ypaBHeHre B HATYpaIbHBIX duciaax (¢ — 11y = 1.
2. Pazgeants yroa 19° na 19 paBHBIX dacTen.

3. Yucra m u n — B3auMHO IpocTHL. JokaxuTe, 4TO ypaBHE-
HEe MZT + ny = 1 uMeeT pemeHNe B HEIbIX YUCIAX.

4. JokaxwuTe, 9TO IPU JIOOBIX HEIBIX HEOTPULIATEILHEIX 1 U
n uncta 227 + 1 7 22" 4 1 gBIAIOTCA B3AMMHO TPOCTHIMIL.
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» 5. BuBeauTe m3 mpeabIAyIIEN 3aJadu, UTO TPOCTHIX UUCET
6eckonevHo MHOrO. (/Ipyroe 10ka3aTeabCTBO GECKOHETHOCTH
MPOCTLIX YUCEN BLI HanAéTe B rviase «/oka3aTelbCcTBO OT Ipo-
TUBHOTO», mpuMep 1.)

» 6. Yucna m u n wewéruoe. [Jokaxure, uTo umcaa 2™ + 1 u
2" + 1 B3auMHO MPOCTHI TOr'JA U TOJBKO TOLA, KOTAA N U 1M
B3aUMHO MPOCTHI.

» 7. Opun npubop gejaeT NOMETKH HA AJIMHHOU JEHTE Yepe3 Ka-
KIBIE 171 CM, IPYTON — 9epe3 KaXKIble 7. CM (1T U 1 — B3aUMHO
mpocThie). BepHo Jau, 9TO Kakas-TO CHHAA MOMETKA OKAKETCS
Ha paccTosHuK He GoabimeM 1cM 0T KaKOU-TO KPACHOU?

» 8. Ilepmogmveckas MOCIEIOBATEIBHOCTEL UMEET MEPUOABL 17 U
n. Jokaxure, aro HOI(m,n) — Toxe eé nepuogn.

» 9. Paspemaerca casurath QUINIKY BAOAL TUCIOBOU MTPAMOU
Ha +1 u ma +v/2. JlokaxuTe, 9TO M3 THOGOTO HAYAILHOTO
TTOJIOXKEHUS €€ MOXKHO IPUABAHYTH K HAYAIY KOOPAMHAT OJIIKE
geM Ha 0.0001.

» 10. «Kpoxkommaom» HaswiBaeTca ¢urypa, Xon KOTOPOU 3a-
KJIOYAeTCA B IPBLKKE HA KIETKY, B KOTOPYIO MOXHO IIONaCTh
COBUTOM HA ONHY KJIETKY TO BEPTUKAJN WIN TOPU3OHTAINA, 4
sarTeM Ha N KJICTOK B NMEPIEHIUKYJIAPHOM HAIpaBIeHUN (Ipn
N = 2 «pokoguwm» — >TO maxMaTHBIU KOHb). [Ipu kakux N
KPOKOIWIY MOXKET TIPOUTH C JI0O0U KIETKYM OECKOHETHON TTaX-
MATHOM MOCKU Ha JIOOYIO TPYTyIo?!

» 11. [Jan npsaMoyroabauk co cropoHamu 1 u a. OT HErO OTpe-
3aI0T KBAJAPAT, & C OCTABIIMMCS TPAMOYTOJIBHUKOM MTPOBOIAT
Ty X)e mporenypy. PaccmarpuBaeTcsa mocaeqoBaTeabHOCTE OT-
HOILEHUY CTOPOH HMOJLIYYUBIIUXCA [IPAMOYIOILHUKOB (6OJbIIen
Kk Menbien). [lepuogudna u 5Ta MOCIEI0BATEIBHOCTD, €CIN
9UCI0 (¢ PABHO

a) V2; 6) v/2; B) v/2001.

» 12. Cro60m HAZBIBAETCS MOCIEIOBATENLHOCTE OVKB, Npou3ee-
denuem uv IBYX CJIOB % U U HABBIBAETCA PE3yJbTAT NPUNUCHI-
BaHUA OZHOIO K apyromy. [lokaxwuTe, 9TO €Cau uv = VU, TO
CYIIECTBYET TAKOE CJIOBO S W HATYPAJbHBIE uucaa k u [, 4TO
u=s" v=s

» 13. PemmnTh ypaBHEeHUNE B MENBIX MOJOKUTEIBHBIX YACIAX
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nOKprTI/Iﬂ, YNaKOBKNU U 3aMOLLUEHUA

Ecmn o6bemuHeRne HECKOMLKUX (GUTYP COAEPKHAT NAHHYIO
Gurypy ®, To roBOpAT, ITO 53T PUTYPEL OOPA3YIOT NOKPbIMUE
duryper ®. Ilpu 5TOM MOKpHLIBAIOMIE (PUTYPHI MOTYT TIEpece-
KaThCS.

Ynaxoexa — 5TO pasMeIleHre BHYTPU TAHHOU QUTYPHI He-
CKOJIBKHX (PUrYD, HE UMEIIUX O6IMUX TOIEK, KPOME, OBITH MO-
JKET, PPAHNIHBIX.

B mekoTOphIxX 3agadax QUrypa paspesacTcsa Ha MEHBIIne
vacTu (HampuMep, Ha JBE ONUHAKOBBIE), WK HA0O0POT, U3 He-
CKOJIBKHX JAHHBIX (PUTYDP COCTABAAETCA OAHA OOIbIIAL. DTO —
3AMAYN HA PA3PE3aGHUE WIN 3aMOULEHUE.

3aMOmeHne ABAALTCA OJHOBPEMEHHO TIOKPHITAEM 1 YITAKOB-
KOM.

IIpumep 1. MoOXHO /M IOKPBEITL PABHOCTOPOHHUU Tpe-
YTCOJBHUK ABYMA PABHOCTOPOHHUMU TPEYTOJbHUKAMA MEHBIIIE-
ro pasmepa?’

Pewenuve. KaxXapll U3 MEHBIINX TPEYTOJLHUKOB MOXKET
TIOKPBITH TOJBKO OMHY BEPIIUHY OOJBIIErO, HO BEpIINH TPH,
a TPEYrOMbHUKOB TOJBKO ABA.

ITpumep 2. Ha mome 10 X 10 g1 urpsl B «MOPCKOU BOM»
HYKHO PaCCTAaBUTDL OauH KOpabab 1 X 4, nBa kopabusa 1 X 3, Tpu
xopabist 1 X 2 u gerwnipe xopabis 1 X 1. Kopaban He TOJKHBI
UMeTh OOIMX TOYEK (ake BEPIINH), HO MOTYT TPUJIEraTh K
rpanunaM kBajgpara. [JokaxwuTe, 4TO €CIM PACCTABIATL UX B
YKa3aHHOM nopsiake (HaduHas ¢ GOIbLINX), TO KAXKIOMY KOPa-
OJIF0 BCEra HAMAETCA MecTO (Kak OBl UX HU CTABWIM HA JI060€
cBOGOJHOE MECTO).

Pewenue. Kopabab 1 x4 nmocTaBuTh MOXKHO. /[loKaxeM, ITO
odepeaHon kopabas 1 X 3 momecturca. [as sToro Hapucyem 8
BCIIOMOT'ATEALHEIX Kopadaen 1 X 3, mapaleJbHBEIX APYD APY-
Ty, C M'HTEPBAIOM nMBe KJeTKU. [locTaBieHHbBIe KOPAOJN MOTYT
3a7eTh (Iepecedb WM KOCHYTHCA) HE GOJBIIE IBYX BCIOMO-
PaTEAbHBIX, I0ITOMY OCTAHETCS HE3a,eTHIU BCIOMOIaTeIbHbIN
KOpabJIb, Ha, MECTO KOTOPOT'0 MOYXKHO MOCTABUATEL OIE€PETHON KO-
pabab 1 x 3.

IIyctes yxe paccraBaensr kopadmu 1 x4, nBa 1 X 3 u MeHbIIE
Tpéx 1 x 2. okaxem, 910 emé onue Kopab/ib 1 X 2 mOMeCTUTCA.
[na sToro ormeruM 12 BCmoMOraTeabHLIX Kopabaen 1 X 2 ma-
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PALTEIBHBIX IPYT APYTY ¢ WHTEPBAIOM IBE KIeTKU. Kax Ibin
MOCTABICHHBIN KOPaOJIb MOXKET 3aJeTh HE OOMBIIE IBYX BCIO-
MOTATEABHLIX, TO3TOMY OCTAHETCS HEe33AeTHIU BCIOMOIATe b
HBIU KOPAOIb.

AHATOTMYHO TOMECTUTCA OUYEPEIHON OMHOKICTOUHBIU KO-
pabas. Ormerum 16 BemoMoraTenbHBX kopabmen 1 X 1 ¢ uH-
TepBaioMm aBe kieTku. [locraprennvie xopabiam 3ageBaroT He
6osbire 15 BCIOMOTATETHHBIX.

IIpumep 3. Bayrpu xpyrioro 6auna pagmyca R sanexim
MOHETY paguyca r. KakuM HAMMEHBIINM YUCAOM [IPSAMBIX Pa3-
PEe30B MOKHO HAaBEPHsIKA 331eTh MOHETY?!

Pewenue. Ecan paspessl IpOBOIAUTEH HAPAIIENLHO, TO MO-
HeTy MOXKHO 3a[eTh 32 5. Pa3Pe3oB, eCl’ TUCIO0 5. — Leloe, I
sa [£] +1 paspesos, ecmn 4 — nenenoe. TpyJHOCTE COCTONT
B JOKa3aTeIbLCTBE TOr0, YTO MEHBIINM YUCIOM PA3pPe30B 000U-
TUCL HEAL3A.

PaccymoTpuM MHOXKECTBO BO3MOXKHLIX IIOJOXKEHUU LEHTPA
MOHETHL. KaxXI0My MpAMOINHEMHOMY pPa3pe3y COOTBETCTBYET
TIOJIOCA TUPUHBL 27, OTBEYAINIAA MHOKECTBY BO3MOXKHEBIX II€H-
TPOB MOHETEI, 33JeTOi 3TUM paspesoM. Takum obpaszom, 3a-
natda mepedopMyIupyeTca CASAYIOMUM 00pa3oM: HAUTH MUHU-
MAJIBHOE YUCJIO MOJOC MUPUHEL 27, TIOKPHIBAKOIINX KPYT Palu-
yca R.

Bocnonbsyemcsa caeayommM 3aMedaTeabHBIM (PakToM: ec-
Jan cdepy mepecedb ABYMS HAPALIEIbHBIME ILUIOCKOCTAME, TO
oA AL ChepBl MEXK Y HUMU 3ABUCAT TOJLKO OT PACCTOSHUA
MEX Y IIOCKOCTAMU U HE 3ABUCUT OT UX IIOJIOKEHU.

Onuiem Bokpyr Gavua chepy. depes Kpas Kax [0 moJ0CkL
[IpOBEAEM ABE MEPHEHIUKYAAPHBE K Hel IockocTu. OHU BhI-
cexyT Ha cdepe KOIbIa OAUHAKOBOM mwiomaan. Ocranoch mo-
KPLITH ¢(hepy HaMMEHBIIIM YKCAOM KOJEL M3BECTHON ILIOIA, M.

IIpumep 4. 3a Kaxoe HANMEHBINIEE KOIUIECTBO BHICTPEIOB
MOXKHO C FapaHThel MOAOUTL IeTLIPEXKIETOYHLIN KOpalib B
Urpe «MOPCKOU 6oy ?

Pewenue. TlpousBegeM BBLICTPETLI TIO TMOIIM, OTMEIEHHBIM
Ha puc. 9a. Jlioboe monoxkenue xkopabasa 1 X 4 HAKPLIBAET OTHO
otMmedenHoe noje. [losTomy 24 BBICTPEIOB XBATHUT.

IMoxaxkem, 9TO HEAB3A OrPAHUIUTHCI MEHBIIIM YACIOM BhI-
crpeaos. Pasmectum Ha gocke 24 kopabasa 1 x 4 (puc. 96). B
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KQXKJB U3 HUX [OMKEH TOMACTh BBICTPEI. JHAYUT, HYKHO
caenaTh He MeHee 24 BLICTPEJIOB.

Puc. 9

3apgaum

1. KBagpaTHEIZ KATOK HATO OCBETUTH YETHIPBMs MPOKEKTO-
paMu, BUCALIUME HA OJHOU BeicoTe. KakoB HAMMEHBINNN paLd-
YC OCBEIIEHHBIX KPYTOB?
2. MOXHO /MU TOYEYHBIM MCTOYHUK CBETA HA IUIOCKOCTHU 3a-
CJIOHUTL TpPeMs KpyraMmu (4ToOBL J0GOU JIyd, BBHIXOLALMY U3
UCTOYHUKA, TIEPECEKAT XOTA Obl OUH KPyT)?
3. Kopugop nomHOCTHIO MOKPEIT HECKOABKAMY KOBPOBBIMU [0-
poxkamu. [Jokaxkure, 9T0 MOKHO yOPATH HECKOJIBKO NOPOXKEK
TaK, ITOOBI
a) KOpuAOpP OBLI MOJIHOCTHIO IIOKPHIT, & O0LIAs IJAMHA OCTAB-
IIIAXCA TOPOKEK OBLTA HE OOMBINE YIBOSHHON IIUHBI KOPUIOPA,;
0) OCTABIIMECA NOPOXKKHA HE MEPEKPHIBAINCH U UX CyMMap-
Hasg AanHA OBLIA HEe MEHBIIE [TOJOBUHBL JINHEL KOPHAAOPA.
4. Hoa B TpAMOYTOIBHON KOMHATE 6 X 3KB. M MOKDHIT KBa-
APATHBIMU KOBPAMU PA3HBIX PAa3MEPOB, KPas KOTOPBIX MapaJ-
JeabHBL creHaM. [lokaxuTe, 4TO MOXKHO yOPATh HECKOJIBKO KO-
BPOB TaK, YTOOBI OCTABIINECA KOBPHI TOKPHIBAIN OoJee 2 KB. M.
5. Ha crone sexar 15 xKypHAJIOB, IOJHOCTBIO [IOKPHIBAS €r'0.
[Moxaxkure, 9T0O MOXKHO yOpPaTh 7 XKYPHAJIOB TaK, ITOOLI OCTAB-
mIMecs MOKPLIBAIK He MeHee 8/15 miomagn croia.
6. Kpyrubii ¢TON TOKPBIT KPYIVIBIME CAA(PETKAMU PA3HBIX
pa3mepoB. JlokaxkuTe, 9TO MOXKHO BHIOPATH HECKOJIBLKO cade-
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TOK, KOTODEIE He MEPeCeKaloTCsA W 3aKPHIBAIOT He MeHee 1/9
IJIOIMIAAYN CTOJA.

7. Jliobble Tpu u3 YETHIPEX BHINYKIBIX (PUIYDP HA IIOCKOCTH
nepecexaioTca. Jlokaxure, 94T0 Bce PUTYPHI TEPECEKAIOTCA.
8. I10CKOCTh MOKPBITA KOHEYHBIM HYHUCIOM IIOJYIIOCKOCTEH.
JokaxuTe, 9TO W3 HAX MOXKHO BHIOpATh Tpu (WId ABE) IO-
JYTLUIOCKOCTY, KOTOPBIE MOKPHIBAIOT BCIO IIOCKOCTbD.

9. IIpoxexkTOp OCBEIAET IPAMOU yIroa. JeThIpe MpOXKEKTOpa
TOMECTUIN B TPOM3BOJIBHBIX TOYKAX MmiockocTu. [loxaxwure,
YTO HPOKEKTOPHI MOXKHO [TOBEPHYTH TAK, YTO OHU OCBETAT BCIO
IJIOCKOCTh.

10. Ha maxmaTHOU [OCKe PACCTABIAIT KOPOJEN TaK, ITOOLI
onu Ouiu BCe KJIETKHU. KKaKkoBO HauMeHbIIee IUCA0 KOpOoJen?
11. U3 gucra kaervaTon oGymaru 29 X 29 kaeTok Bepesaan 99
KBaAPaToB 2 X 2. /lokaxuTe, 9TO U3 OCTATKA MOXKHO BEIPE3ATh
emné ONMH TAKOU KBaIpaT.

12. llycte A — mambosbIliee YUCJAO MOMAPHO HETEPECeKaIo-
UXCSA KPYroB muaMeTpa 1, HeHTPB KOTOPBIX JIEXKAT BHYTPU
MHOT'OYTOJbHUKA, M, B — HamMeHBINIee 9uCI0 KPYTroOB TUaAMe-
Tpa 2, KOTOPBIMU MOXKHO TMIOKPBITH MHOTOYT'OJBHUK. 1TO GOIB-
me: A wnu B?

13. Ha xpyriom ctose paguyca R aexar 6e3 HATOKEHUU 71
KPYTUIBIX MOHET pajgmyca r. [Jokaxure, 94T0O

1(R—1)<¢5<R.
2\r r

14. IlycTe S — miomagb BBHIIYKJIOrO MHOIOYTOJbHUKA, P —
ero mepuMeTp, R — paanyc MakCUMaJbHOTO BIMCAHHOTO KPY-
ra. [lokaxure, 94T0O

15. OKpyX)HOCTB MOKPHITA OECKOHEYHBIM HUCJOM OTKPBITHIX
ayr. [JokaxuTe, 9TO MOXKHO BEIOPATH HECKOJIBKO AYT, KOTOPEIE
TIOKPEBIBAIOT OKPY2KHOCTD U UMEIOT CYMMAPHYIO LJIUHY He 6ojee
720°7

16. Ha gucte 6ymaru pacronokeHO HECKOJABLKO IMPIMOYIOJIb-
HUKOB, CTOPOHBI KOTOPHIX MapaLIeJbHbI 0caM Koopanuat. Ka-
KIBIE TBa MPAMOYTOJBHUKA UMEIOT obmme Touku. /lokaxuTe,
9TO CYIIECTBYET TOYKA, IPUHAITEKAIAA BCEM IIPAMOYTOJbLHI-
KaM.
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» 17. Ha xreTgaron GymMare JaHBI TPOU3BOJILHBIE 1 KIETOK. [[0-
KaxknTe, YTO CPeAU HUX MOMKHO BHIODATHL He MeHbIue 7/4 Kie-
TOK, HE UMEIMUX O00MrX TOYEK.

» 18. Kragpartuaa momans pasmepoM 100 x 100 BbLTIOXKEHA KBa-
ApaTHbIME mnTaMu 1 X 1 4eTHIpEX 1BeToB: 6€J0r0, KPacHoro,
IEPHOT'O M CEPOT0 — TaK, UTO HUKAKWE MBE TIUTHI OTUHAKO-
BOI'O [IBETA HE COMPUKACAIOTCA APYT C APYTOM (T. €. HE UMEKT
obwwen cTopousl uiu BepumHel). CKOABKO MOXeT OLITL Kpac-
HBIX TLIAT?

» 19. [IBoe 110 ovepenu CTABAT HA MAXMATHYIO JOCKY KOHs, [IPHU-
€M er0 MOXHO CTAaBUTH Ha JOOYI0 HE3aHATYIO KIETKY, KOTO-
pas He OBETCA HU OJHUM W3 y¥Ke CTOAMUX KOoHen. ToT, KTO
HE MOXKeT IIOCTaBUTL KOHsA, HpourpeBaer. Kro nobeaur npu
TIPABUILHOU Urpe?

Yrazanue. Pazbenre 10CcKy Ha mapbl HEHTPATLHO CUMMETPUY-
HBIX KIETOK.

» 20. I3 maxmMaTHON IOCKHU BLIPE3AHEBL ONHA Y€pHAasg U OaHa Oe-
Jas kaeTku. [lokaxuTe, IT0 €€ MOXKHO 3aMOCTUATD IIPSMOYOJIb-
HUKAMU U3 IBYX KJIETOK.

Packpacku

ToBopaT, 9T0 purypa mOKpameHa B HECKOIBKO IBETOB, €CJIN
KX JIOU TOYKE (PUTYPHI TPUMUCAH ONPEIeJEHHBIN 1TBET. bhiBa-
0T 3303491, TA€ PACKPACKA YKE MAHA, HAIPUMEDP LA MAXMaT-
HOH JOCKH, OBIBAIOT 33,0341, ['e PACKPACKY C NaHHBIMHU CBOU-
CTBAMHU HYKHO TIPUIYMATH, U OLIBAIOT 3AJA4U, TI€ PACKPACKA
HCIIONB3YETCA KAK U6 PEIIeHus.

ITpumep 1. W3 maxMaTHON JOCKYW BHIPE3ATN IBE TPOTUBO-
[TOJIOXKHEIE YTUIOBBIE KIeTKHU. [loKaxuTe, 9TO0 OCTABLUIYIOCS (u-
T'YPY HEJIb3S Pa3pe3aTh HA «IOMUHO» U3 IBYX KJIETOK

Pewenue. Kaxngas ¢purypa «IOMUHO» COLEPKUT OXHY Oe-

ayo u ogny 4épuyio kaerky. Ho B mamen gurype 32 498pHbIX
7 30 6enbIX KIeTOK (WM HAoG0pOT).

IIpumep 2. MoxHo au Bce kiIeTKu Jocku 9 X 9 obouru
KOHEM IO OJHOMY Pa3y U BEPHYTHCA B UCXOAHYIO KIETKY?!

Pewenue. Kax oM X0I0M KOHb MEHSIET IIBET KJIETKH, ITO-
DTOMY, €CJHU CYIMECTBYET 00X0I, TO YUCIO YEPHBIX KIETOK PaB-
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HO YUCTY 66.7'IBIX, YTO HEBEPHO.

ITIpumep 3. /lan xy6 6 x 6 x 6. Hangure maxcumanibHO
BO3MOXKHOE 4uciIo napannenenunetos 4 X 1 x 1 (co croponamu
MAPALIETLHBIMA CTOPOHAM Ky0a), KOTOPHE MOXHO MOMECTUTh
B BTOT Ky0 6€3 mepecevuennn.

Hoes pewenusn. Jlerko momecTtuTh 52 mapaiiesenumnena
BHYTpb Kyba. [lokaxeMm, ©TO Heab3sa Oouabire. Pazobbem Ky6
Ha 27 KyOuKoB 2 X 2 X 2. Packpacum ux B HIaXMATHOM MOPAI-
ke. Ilpu »rom obpasyerca 104 kaerku ognoro usera (6eroro)
u 112 gpyroro (uéproro). OcTamroch 3aMeTUTh, YTO KAXKIbIN
apaJuIeJenuIe COMEPKUT MBE YEPHBIX U ABE OEIBIX KIETKHU.

Omsem: 52.

IIpumep 4. IlrockocTh packpaiiieHa B aBa mBeTa. [loka-
JKUTE, 9TO HAUAYTCA MBE TOYKKM ONHOTO IBETA, PACCTOAHUE
MEX Y KOTOPBIMH PaBHO 1.

Pewenue. PaccMOTpUM PAaBHOCTOPOHHUU TPEYTOJBHUK CO
croponon 1. Ilo mpunarnuny /lupuxsie mo KpauHen Mepe IBe u3
€ro TPEX BEPINUH JO/LKHBI OBITH IMOKPAIIECHBI B ONUH LIBET.

3apauu

1. B kaxaou k1eTke JO0CKU 5 X 5 CHIed XKyK. 3aTeM KK IbINA
KYK TIEPETION3 Ha COCENHIoN (0 ¢TOpoHe) KaeTKy. [Jokaxure,
9TO OCTAIACH XOTs OBbL OAHA, IIyCTasa KICTKA.

2. [pAMOYTOIBHUK 17 X N Pa3pe3aH Ha YTOJKU U3 TPEX Kie-
ToK. [lokaxkuTre, ITO PA3HOCTD MEXKIY KOJIUIECTBOM YTOJKOB,
OPMEHTUPOBAHHEIX KaK Ha puc. 10a), 1 KOIUIeCTBOM yIOJKOB,
OPUEHTUPOBAHHEIX Kak Ha puc. 106), neaurca Ha 3.

a) 6)
Pwuc. 10

3. Ilpsamas packpaiiena B 18a usera. JokaxuTe, 9TO HAUIYT-
ca 3 rouku A, B, C' oguoro nseta Takue, utro AB = BC.
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» 4. PackpachkTe IpAMYIO B TPU IIBETA TaK, ITOOLI HEIL3S OBLTO
manTu Tpéx Touek A, B, C' paszHoro npera Takmx, 9uto AB =
BC.

» 5. IlnockocTh packpamena B Tpu useta. [Jokaxure, 9T0 Hall-
OYTCA IBE TOYKU OTHOT'O IIBETA, PACCTOSHUE MEXK Y KOTOPBIMU
paBmoO 1.

» 6. PackpacbTe miockocTs a) B 9, 6) B 7 UBETOB TaK, 9TOOHL HE
HAILIOCh IBYX TOYEK OJHOI'O I[BETA HA PAcCTOAHWM 1.

» 7. Moxno iz 3amocTuTh LOCKY 6 X 6 KIETOK IIOJIOCKAMU K3
TPpéX KIETOK U OJHUM YTOJKOM M3 TPEX KIETOK?

» 8. Moxno nu 3amocTuTh focky 10 X 10 mpsaMoOyroJbHUKaMU
4x17

» 9. MoxHO Jm 10CKy 5 X 7 HOKPBITE YTOIKAMY U3 TPEX KJIETOK
B HECKOJBKO CJ0eB (ITOObl Kaxias KiAeTKa OblLIa IIOKPHITA
OUHAKOBHIM YUCJOM YTOJKOB)?

Yxazanue. PaccraBuTs uncaa, 9ToOB 00Ias cyMMa OBLIA TO-
JOXKUTEIBHA, & CYMMa B KaX/OM YIOJIKe — OTPUIATEIHHA.

Urpsbl

Ilox monsTreM mamemamuueckoti u2pbt MBI IOHEMAEM UTDY
IBYX COTIEPHUKORB, 00 TAIONIYIO CICAVIOIINM CBOUCTBOM. B Ka-
JKABIU MOMEHT WT'PHI COCTOSHUE XAPAKTEPUIYETCA No3ulued,
KOTOPAas MOXET W3MEHATHCA TOJIBKO B 3aBUCUMOCTH OT XOLOB
UTrpoKOB. [l Kam I0T0 M3 UTPOKOB HEKOTOPHIE MO3UIINYN 00H-
ABJAIOTCA BRIUTPHIIHBIMEA. [OOUTHCSA BLIUTPBINHON A ce0s
[IO3UNWY U €CTh Leiab Kaxknoro. IHorga urpel JOnyCKamT HU-
YbI0. JTO O3HAYAET, YTO HU OJUH U3 UTDOKOB HE MOXKET M0-
OUTHCA BHIUTPBINTHON [JIA HETO MO3UIUY, WX HEKOTOPHIE TO-
3UIUYU OODIBICHBI HUYENHBIMU.

Hanpumep, mraxmaTser, MIAMKY, KPECTUKA—HOIUKY SABJISAIOT-
CA MATEMATAICCKUMY UTPAMU. A UTPHI B KOCTHU, JOMUHO, 6OIb-
IIMHCTBO KApPTOYHLIX UT'D MATEMATUICCKUMY UTPAMU HE SBILI-
I0TCs, TAK KAK COCTOSHWE UIPBL 3aBACUT HE TOJBKO OT XOLOB
COTIEpHUKA, HO U OT PACKIATA WIA PE3YyIbTaTa OPOCAHUA KO-
CTHU.

B maTemaTudeckux urpax CymecTBYIOT IOHATUL 6bIU2PbillL-
1ol cmpameeuu, T. e. HaObOpa HPAaBUI (MOXKHO CKa3aThb, WH-
CTPYKIMA WIA AITOPUTMA), CAEIYSA KOTOPHIM, OJUH U3 UTPO-
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KOB 06A3aTEIbHO BEIUTPAET (HE 3aBUCUMO OT TOr0, KAK UT'PAET

€r0 CONEPHUK ), U HU4eUHOT cmpamezut, CIeaysa KOTOPOU OIUH

13 UTPOKOB 00s3aTeIbHO T0OBETCA MO0 BHIATDLIIIA, JJUOO HU-

YbEN.

B mo6on mMareMaTHYeCKOW WIpe CYMeCTBYET JUOO BbI-
WCPHIIIHAA CTPATErUA I/ OMHOIO U3 UTPOKOB, JIUO0 HUYEHHEBIE
cTpareruu nasa 06oux (€Cau Urpa IOmyCcKaeT HUYbo). B 3aBu-
CUMOCTH OT DTOr0 UTPA HABBIBACTCS BEIUTPLIIIHON JJs TIEPBOTO
WIY BTOPOrO UIPOKA, WK HUYEHHOM.

Hanpumep kpectuxu—HoavKu (Ha HOCKe 3 X 3) ABIAKOTCA
HuIenHon urpon. K kakoMy u3 mepevucieHHbIX CIyIaeB OTHO-
CATCS IIAXMATHL U MIAINKY HEM3BECTHO. XOTs crparerus (Jau-
60 BEIUTDHIIHAA, TUO0 HUYEHHAA) B 3TUX UIPAX CyIIECTBYET,
OHA HE HAWJEHA, MOTOMY COPEBHOBAHUA MO DTUM UIPAM TTOKA
[IPEICTABAAIOT UHTEPEC.

Coomeemcmeue. Hamudue ygadnoro oreeTHOro x04a (MOKeT
00eCcnednBaTLCA CUMMETPUEH, pa3bueHueM Ha, [Iaphl, JOIIOJ-
HeHVeM 9nCIa).

Pewenue ¢ xonya. IlocaenoBaTeabHO ONPEIENAIOTCI TO3UINAL,
BBIMCPHIMIHBIE W [POUPBIMIHBEE s HadrHaoomero. Owe-
peIHAA TIO3UINA ABIAITCA BHIMTPHIIITHON, €GN U3 HEE MOXK-
HO MOJIYYUTH PAHEE ONPEIeJEHHYIO MPOUrPHIIIHYIO II03M-
LU0, U SABAAETCA [IPOUrPBILIHON, €CIM JI00M XOn U3 Heé
BEIET K MOMAMAHUIO B PAHEE OMPEIEJEHHYIO BEIMTPHIIIHYIO
TIO3UIHIO.

Iepedaua zoda. Ecam Mbl MOXKEM BOCIIONB30BATHCA CTPATEr M-
el MPOTUBHUKA, TO HAIIM €14 He XyXKe YeM y Hero. Hampu-
Mep, BHIUIPLIN (WU HUYbs) 0GeCIeYuBaeT s, KO Aa MOKHO
IO CBOEMY XKEJTAHWIO MOMACTh B HEKOTOPYIO MO3ULIAIO Jrb0
3aCTABATH MPOTUBHUKA TOMACTH B HEE.

ITpumep 1. [IBoe xaamyT MO OUEPENU TIATAKNA HA KPYTIIBIT
cron. [IpourpeiBaeT TOT, KTO HE CMOXKET TIOJOKUTE OUEPEIHON
narak. KTo Bemurpeaet?

Pewenue. BruiurpoisaeT nepsbii. OH KT 6T IATAK B IIEHTD
CTOMA, TOCe 9ero Ha JIGOU X0 BTOPOrO y IEPBOIO BCErza
€CTh CUMMETPUIHBEIN OTBET.

ITpumep 2. B xyde 25 kamuen. Urpoku 6epyT mo ouepen
2, 4 u 7 xkamuen. IlpourpeiBaeT TOT, y KOro Her xoga. Kto
nobequr?

Hoes peuwsenus. Caygam 0 m 1 KaMHsA IPOUCPBINHEL NI
maunHatommero. Hosromy caygam 2, 3, 4, 5, 7, 8 xamHen nia
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HAYMHAIOMIETO BHIUI'PHIIIHEL: CBOUM XOJ0M OH IEPEBOIUT UTDPY
B MO3UINIO, TPOUTPHIIIHYIO [ MTPOTUBHUKA. AHAIOrUYHO, 6
v 9 KaMHEU MPOWrPBIMIHBL A1 HAYAHAIOMIErO, HOCKOIBKY U3
HUX MOYXKHO TIEDEATH TOJBKO B TIO3UINIO, BHIUTPHIIHYIO 1
IpOTUBHUKA. Paccyxmas aHAJIOTMIHO, JETKO YCTAHOBUTDH IIe-
PUOAUYIHOCTD BHIUT'PBIIHLIX W IPOUTPHINHBIX TO3UIANA U O-
JYYUTHb OTBET.

IIpumep 3. [loxaxwuTe, 9TO B UI'pPe «KPECTUKU-HOTUKIH
Ha OECKOHEYHOU NOCKE YV HOJUKOB OTCYTCTBYET BBIMIDBLIIIHAS
cTpaTerus.

Pewenue. TlycTb y HOMMKOB €CTh BRIUTPHINIHASA CTPATETNA.
Torga sTon cTpaTeruen MOI'YT C TEM XK€ YCIEXOM BOCIOJIb30-
BaTHCS KPECTUKM, UCHOPUPYs cBOU HadaubHbl 3Hak. (Korga
KPECTUKAM TPUXOUTCA XOAUTD Ha TOJe, TIe KPECTUK YKe CTO-
UT, OHU XOJAT Ky[a yrOITHO.)

Ilpumep 4. /e xommamum A um B moayyuymiu mpaso
OCBEIATH CTOMAILY MEXKIYHAPOIHOU IaxMaTHOU Mbicau Hbio-
Bacwoku, TpencTaBisionyo coOG0U MPAMOYTOILHY0 CETKY YJIHII.
OHyu 1o ouepesn CTAaBAT Ha HEOCBEIIEHHLIN IEPEKPEeCTOK IIPO-
JKEKTOpP, KOTOPLI OCBEILAET BECh CEBEPO-BOCTOYHLINA YI'OJ ['O-
pona (ot myas go 90°). Hpemuro O. Bengepa moaxyanT Ta KoM-
TAHUsA, KOTOPOU HA CBOEM XOje Hedero OyaeT oceemarh. KTo
BLIMI'PAET IIPU IPABUWILHOU urpe?

Pewenue. CaMbil ceBEPO-BOCTOYHBIN KBAPTAI TOpOga Oy-
IeT OCBEIIEH B JI000M CIydae mocje mepBoro xoxa. Jomycrum,
y B ectb Bbmrpemmaas crparerms. lorga y Heé eCThb BBI-
WUCPHIMIHBIL OTBET HA X074 A, COCTOAMNN B OCBEIIEHUYW TOJIb-
KO CEBEPO-BOCTOYMHOTO KBapTana. Ho ¢ »TOro ke xoma MOXET
HAYaTh Urpy A u 3aTeM BOCHONB30BATHCA BLIMTPBIIIHON CTPa-
Termen B! IpoTuBopetune. 3HAYMUT, BHINTPHIHASL CTPATETUA
ecThb y A.

3apauu

1. Ects kxywa u3 n cuomuek. Paspemaercs 6pars or 1 go 10
CTWYEK, BHINTPHIBAET B3ABIIUYU MOCJAETHION CIUYKY. [Ipu kakux
7 BLIAI'PLIBAET HAYMHAIOMIAN !

2. B kpannux xaerkax mnomocku 1 X 20 croar Genas u 9épHas
IIAIIKY. TBOE TIO OUEpequ TEPEIBUTAIOT CBOO INAIIKY HA OIHY
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WU [Be KJIETKU BIEPET WM HA3a[, €CId DTO BO3MOXKHO (me-
PENpLIrUBATE €Y€pe3 MAIKY Heab3dA). I[IpourpeiBaer TOT, KTO
HE MOXET ABHHYTH CBOMO HIAmKy. Kak urpaTh HAYMHAIOIIEMY,
4TOOBI BEINTPATH !

3. Ilo xpyry paccrasnensr 8 Touek. [Boe 110 Ouepesn COequHs-
I0T UX OTpe3KaMu. [IepBLIl OTPE30K TPOBOAUTCA MPOUZBOIBHO,
a KaXKJIBIA CACAVIOMAN HAYUHACTCA W3 KOHIA TPEIBIIYIIETrO.
IIpourpeiBaeT TOT, KTO HE MOXET IIPOBECTHU HOBBIM OTPE3OK
(IBaX BT TPOBOAUTE OJUH OTPE30K HembasA). KTo mobegur npu
TPABWILHOU Urpe?

4. B crpouky Beinucassl HaTypaiabHble ducaa oT 1 no 20. dsoe
[0 O¥epeNy CTABAT MEePe] STUMU TUCIAMUA 3HAK + Win — (3HAK
MOXKHO CTAaBUTH Iepes JI0ObIM YUCI0M, IIepe] KOTOPBIM OH eré
He CTOUT, BKIIO4as epsoe). Urpa sakagauBaeTcst LOCe TOro,
KaK TIPOCTaRJEHHI Bee 20 3HAKOB, 3aTeM BBIMUCIACTCA 3HANCHIE
MIOJYYUBINErOCA BEIPAXKEHUA. [IepBbIN X049eT 106UTHCS, ITOGBI
OHO OBLIO 110 a0COIIOTHON BEJIMIMHE KAK MOXKHO MEHBIIE, & BTO-
PO — Kak MOXKHO Goabine. Kakoe HanGoabimnee mo abCcoT0THON
BEJIWYMHE 3HAYEHUE MOKET 00€CIeYnTh B UTOMe BTOPOU UIPOK !
5. B cTpouxy Bemmucaner 1992 3Bésmouku. /[Boe MTPOKOB TIO
ovepean 3aMeHsI0T uX Ha uudpsl o 0 10 9. MoxeT Jgu BTOpOR
ArPOK JOOUTHCS TOrO, YTOOBI OKOHIATENBHOE JUCJIO IEIUI0CH
651 Ha 19937

6. Ectp aBe kyuum xamuen, npuuéMm B 6ojbuien — 8 KaMHEH.
[IBa urpoka mo odepeau O6epyT JAUOO HECKOJBKO KAMHEW u3
OMHOU Kyuu, Au00 MO PABHOMY KOJUYECTBY KAMHEN U3 00enx
Kky4. BeiirpeiBaeT TOT, KTO BO3bMET MOCJAeIHUN KaMeHb. KTo
BEINTPAET TPU MPABUILHON UTpe?

7. Ha Tpéx xpalHux cIpapa HOJIaX JOCKK 1 X7 CTOUT IO (puLl-
xe. /IBoe o ouepenu 6epyT OnHYy u3 (PUINEK U IEPEIBUTAIOT €€
Ha HECKOJIBKO TOJEN BIeBO. [[poUrpBIBAET TOT, KTO HE MOXKET
COenaTh CBOM X04. KTO BLIUIPBEIBAET IPU NPABUILHON Urpe?
8. B 50 xopobkax mexar 100 xouder. /leBovuka u MaibiInk
6epyT moouepenHo no koudere. MoxeT Ju MaIbIuK TOOUTHCS
TOro0, YTOOBI HOCAeIHIE ABe KOH(DETEL JeKAI B OJHOU KOPOO-
xe?

9. B oznou xyue 18 xouder, a B gpyrou — 23. [Isoe mo
ovepear ChefaroT OAHY M3 Kyd, a APYTYI0 JeIAT emé Ha TBe
kyuau. ToT, KTO HE CMOXKET TOJEIUTH Kydy (ecam Tam OxHa
kougera), npourpoBaer. Kak gomxen urpars HaIMHAIOLIMN,
4TOOBI BEINTPATH !
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» 10. Ha 6eckoHeTHOM JUCTE KICTIATON OYMAr ABOE TIO OUepe-
IV COEIUHAIOT Y3JIBL COCEIHUX KJIETOK IO BePTUKAIN WU MOPU-
BOHTAJM, OJAUH KPACHBIM OTPE3KOM, IPyrou — cunuM. Henbas
OOBOJUTEL OWH OTPE30K ABAXKALI. MOXKET JU TepBBIN UTPOK
CO3/aTh 3AMKHYTHIN KOHTYD KPAaCHOTO I[BETAT

» 11. IlaTe aMOK pAacHOIOXKEHBI B PAL. B KaxIOU JEXKUT IO
MAPUKY. 33 XOJ Pa3PEIIaeTcs MEPENIOXUThH BCE IMAPUKU U3
KaKOU-HUOY b AMKHA B COCEIHION CmpaBa AMKY. [IpourpeiBaer
TOT, KTO HE MOXET CAeJAaTH X04 (KOraa Bce WIAPUKU JeKaT B
caMol TpaBou AMKe). KTo mo6GenuT, ecau UCDOKHA HE NeTaioT
omun6oK?

» 12. Ha GeckoHe4HON ILIOCKOCTY PACIOJIOKEHEL (PUIIKA-BOAK U
50 ¢umrek-osen. [[Boe X0AT IO OYEpPEU: OLUH WUI'POK IIEpe-
IBUTAET BOJKA, a APYTOM — OAHY U3 oBell. Ml BOJK, U OBITHI
MepPeABUTAIOTCA 33 OAWH X0 B JIOOYI0 CTOPOHY He HoJsiee yeM
Ha oAuH MeTp. BepHo su, 9TO mpy J11060M TEPBOHAYATBLHOU IO~
BUIUY BOJK MOUMAET XOTA ObI OMHY OBILY?

[Mpouecchl n onepauunu

IIpu pemeHuu MHOTMX OTUMIHUATHBIX 331aY OPTAHU3YIOT
TIPOLECCHl. BBIBAIOT TPOIECCHI MOCTPOEHUA HYKHOTO OOBEK-
Ta, (IPUYECLIBAHUAA 330aMMy, HOCACIOBATEALHOIO Yy IIIEHU
HEKOTOPOU BEeNWYMHBI U Apyrue. OTMeTUM, 9TO CIOyCK W WH-
OYKIWSA TOXKE ABIAIOTCA IPOLECCAM.

IIpumep 1. B mapramenTe y Kaxaoro He 60jiee TpEX Bpa-
roB. [lokaxuTe, 9TO mapJaMEeHT MOXKHO Pa3[IeanTh HA [BE Ia-
JATHL TAK, YTO Y KAXKIOr0 MapJIaMeHTapus B CBOeH najuare Gy-
IeT He 60Jee OTHOTO Bpara.

Peuwenue. HeT HUKAKON HATEKIEI CPA3Y YKA3ATHL HYKHOE
pa3bueHne mapJaMeHTa, HO MOXHO TTOCTPOUTH DTO pas3lueHne
[IO3TAITHO ¢ MOMOIIbIo nponecca. Camoe IpocToe, YTO MOXKHO
TPUIYMaTh, — TEPECAKUBATH TTAPIAMEHTAPUEB TIO OTHOMY .

Pazobbem mapiaaMeHT TPOU3BOJBLHBIM OOpPa30oM Ha ABE Ta-
JIATHL ¥ OPTaHU3yeM IIPOLeCC IepeCcakUBaHNA: BEIOepeM map/ia-
MEHTapPUA, UMEIOIIero He MEeHee MBYX BPAroB B CBOCH MATATE,
¥ TIepecaguM ero B Apyrywo natary. Obiiee Yucjao map Bparos,
CHAAIIAX B OJHOW HajaTe, OPU >TOM yMeHbuaeTcs. Ilporecc
OCTAaHOBUTCA, TOCKOILKY HCIO BPAXKIYIOMINX Tap KOHETHO.
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OcranoBKa mpolecca 03HAYAET MOCTPOEHME HYKHOTO pastu-
€HUA.

IIpumep 2. B xmeTku TaOIUILI M X N BOUCAHBI HEKOTO-
prle dncia. Paspemmaercs ogHOBpEeMEHHO MEHATH 3HAK Y BCEX
YUCcesa OJHOTO CTOAOIA WU OHON CTPOKU. [okaxuTe, 9TO He-
CKOJBLKUMHU TAKUMU ONIEPAIIAAMA MOXKHO TOOUTHCA TOTO, YTOOI
CYyMMBIL 9HCEN, CTOAIMX B JIIO00M CTPOKE U B J000M CTOJIOIE,
OLLTM HEOTPUIATENBHHI.

Pewenue. OpraamsyeM MPOIECC: €CIM CyMMa 9UHCET B
KAKOU-TO CTPOKe (MIU B KAKOM-TO CTOJIOLE) OTPULATEIBHA, TO
[IOMEeHseM 3HAK y 4ducea 3Tou crpoku (croabua). Juas gokasa-
TeJIbCTBA, OCTAHOBKY TOTO MPOIECCa HAWAEM HEKOTOPYIO Xa-
PAKTEPUCTUKY TAGMUIILL, KOTOPAsa MOHOTOHHO BO3PACTACT IPU
Kax oM mare. VckoMas XapaKTEepPUCTUKA — CyMMa BCEX HH-
cer. Ha xax oM mare 3Ta CyMMa yBeIXIMBAETCA. llporecc
BAKOHIUTCA, TOCKONBLKY KOIMIECTBO PACCTAHOBOK 3HAKOB IIPU
TUCIaX KOHETHO.

IIpumep 3. B mexoropou crpane w3 KaxKaoro ropoaa Bhl-
XOJUT HEIETHOE IUCA0 Aopor. Ha meHTpaisHOU miomanm Ka-
XK JIOTO TOPOAA MOAHAT YépHBIN wiu Gensiu dguar. Kaxnoe yrpo
B OJHOM W3 I'OPOIOB, ¥ KOTOPOr'O YHUCJIO cocenen ¢ (paaramu
APYTOro IBeTa OOJBbINE MOJOBUHBI, MEHAIT IBeT (uara. Mo-
JKET JIX 3TOT MPOLECC MPOJIOTKATHCA GECKOHETHOT

Pewenue. PaccMoTpuM 9IUCIO JOPOr ¢ KOHIAME B TOPOIAX
C PA3IVYHBIM IIBETOM (PIATOB. DTO UUCIO IEN0E TIOJOKUTENb-
HOE M KaX/[0€ YTPO OHO YMEHBINAeTCs. SHAUYNT, IPOIEcC 3a-
KOHYIUTCS.

IIpumep 4. Ha miockoctm gano N touek. HexoTopore
TOYKE coequHeHBI oTpe3kamu. Eciau 1Ba oTpeska mepecekarT-
€A, TO MX MOXKHO 3aMEHUTEL IBYMS NPYTUMU C KOHIIAMU B TEX Ke
TOYKaX. MOXeT Ju 3TOT IPOLect IPOLOIKATHCA OECKOHEYHO.

Hoes pewenus. Ha xkaxmom mare cOKpaiiaeTcs CyMMapHas
IJIMHA BCEX TPOBEICHHBIX OTPE3KOB (3TO CIEAYET W3 HEPABEH-
CTBA TPEYT'OJBHUKA), U BCET'O CYIIECTBYET JUIIb KOHETHOE U-
CJI0 PACIIONOXKEHUYT OTPE3KOB € BEPIIMHAMEA B JAHHBIX TOYKAX.
IMosToMYy JaHHBIN TPOIIECC HE MOXKET TTPOMOIKATHLCA OECKOHE-
HO.

IIpumep 5. Ha miockoctu pacmosoxkennsl N Toduek. Ilo-
CTPOUTE 3aMKHYTYIO JOMaHYIO 0€3 CaMOIlepecedeHu, IPOXo-
[SIIYIO 9epe3 KaXK VI TOUKY.
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Yrazanue. Opraumsynre mpouecc Kak B mpuMepe 4.

Sameuanue. Pelienns, TOIy<IeHHBIE C TOMOIIBIO TIPOIIECCOB,
4acTO OQPOPMIAIOT € MOMOIIBI0 METONA KPAUHErO — PacCMa-
TPUBas DKCTPeMalIbHble 00LeKTHl. Hampumep, pelneHue 3Tou
3a7a91 MOXHO OQOPMUTH M 6e3 MOHATHA MPOLECCa, PaccMo-
TPEB KPATIANIIYIO 3AMKHYTYIO JOMAHYIO, COIUHAIONIYIO TaH-
uole N To4ex.

ITpumep 6. Bokpyr ropoga 3ypbarana mpoxoAuT KOJbIe-
Bas gopora. Bee yanner HAYMHAIOTCSA WM KOHIAIOTCA TOJIBKO HA,
DTOU [OPOTE U HUKAKUE [[BE YJIUITHI HE UMEIOT JBYX PABIUIHBIX
nepecedeHud. 1acTu, Ha KOTOPBIE YAUIBL PA3OUBAIOT TOPOL,
Ha3LIBAIOTCA MUKpOpanoHaMu. B ropofe BBeInm OIHOCTOPOH-
Hee IBMKEHUE Ha, BCEX YIUNAX U KOJbIeBou gopore. [lokaxuTe,
4TO0 XOTs Obl OUH MUKPOPAUOH MOXKHO O0BEXAThH [0 HPABLIAM.

Pewenue. Broibepem aobyio yauiy, OHA pa3buBaeT ropoi
Ha [BE YaCTU. DTa YJIUIA BMECTE C OJHOU U3 TACTEN KOJBLIEBON
Ioporu 06pas3yeT HOBOE KOJBIIO ¢ OMHOCTOPOHHUM IBUKEHUEM.
BuyTpu 5T0r0 xompia Bce yauubl 00pa3yioT MEHBIIAUR T'OPOJ
anajgornyubin Jypbarany. CHOBA BBIAGIUM ONHY YJAUILY U T. 1.
IMockobKyY YMCa0 yIUIL Yy MEHBITACTCS, TO MBI IPUAEM K TOPOLY,
COCTOSILIEMY U3 OJHOT'O KBAPTAJA.

IIpumep 7. Ha koabuesou mopore cToaT OEH30KOJIOHKHU.
Oo6mee KOMMIeCTBO OEH3WHA, B HUX JOCTATOYHO, YTOOBI 00B-
exarsb Kpyr. [lokaxuTe, 9T0 aBTOMOOUIB C IIyCTHIM GAKOM MO-
JKET CTapTOBATh OT HEKOTOPOU OEH30KOJOHKW U, 3alPABIAICH
o 1opore, 06bexaTh Beck Kpyr. (Bak 10cTaTOYHO GOJBIION. )

Pewenue. 1lompobyem yIpOCTUTE 33,43y — PA3PEIINM aB-
TOMOOUIIO €3IUTH TOJLKO B OJHOM HanpasieHuu. Paccmorpum
IS KK TOU OEH30KOJOHKY €€ «00JaCTh J0€31a» — MAKCUMATh-
HBIU TIYTh, KOTOPLIM MOXET MPOEXaTh aBTOMOOWIbL C MYCTHIM
6aKOM, CTapTOBAB OT 3TOU OEH3OKOJOHKM U 3alPAaB/AACh IIO
mpopore. flcHo, ¥TO ob6IacTH AOE3[a MJIA TOMYTHHIX OEH30KO-
JIOHOK CONEPKATCA BHYTPU OOJACTU JOE3NA UCXOMIHOU, TTOITO-
My MOXHO CUHATATh, 9TO BECh UX OEH3UH IEPEJUT B UCXOLHYIO
6eH30KOMOHKY. K ueMy mpuBeIET TaKOU MPOLIECC MEPETUBAHNAA?
Hucno 6eH30K0I0HOK OygeT yMeHbmaThCA. Ho mockonbky cyMm-
MapHas AIuHa OOJIacTed AOoe3fa PaBHA [LJIMHE KPyra, TO OHU
TIEPEKPHIBAIOTCS U TPOIIECC TTEPETUBAHNIA BO3MOXKEH, TIOKA BECH
OEH3MH HE OKaXKeTCsa B OJHOU 6eH30KOoMoHKe. C HeE-TO U MOXK-
HO 06beXaTh BeCh KPyr. (DTO 04€BUAHO, IOCKOIBKY €€ 061acTh
NO€31a TOCAE IEPETUBAHUN HE MEHATACh. )
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ITpumep 8. CyiecTByeT Jau Ha KOOPAMHATHOU TLIOCKOCTHI
MPABUJIBHBIN MHOTOYTOJBHUK, UMEIOITUN 0OIee MIeCTU CTOPOH,
BCE BEPIIUHEI KOTOPOT'0 — LENLIE TOYKH.

Pewenue. 3aMeTuM, 9TO €CaU CTOPOHBI MHOTOYTOJBHUKA
[IEPEHECTH MAPALIEILHO B OJUH Y36 PEMETKH, TO X BTOPHIE
KOHIIBI 00pasyioT TPABUILHLIA N-YTOJLHUK ¢ BEpIIMHAMYA B
y3JaX PEIeTKN, HO [IMHA €r0 CTOPOHBI OyJeT MEHBIIE, YeM
y UCXOQHOIO ([JOKAaXKUTE).

[lna pemenna 3agaydu opraHmsyeMm mpomecc. Ilyckaum Ta-
KOU N-yTOJIBHHK CYIIECTByeT. 1oraa moCTPOMM MHOTOYTOJMb-
HUK MEHBINEr0 Pa3Mepa, BEPUINHEI KOTOPOTO TAaKkKe MPUHAI-
Jexar yaiaMm pereTku. [[OBTOPUB BTy OMEPAIINI0 HECKOIBKO
pa3 (JoKaxkuTe, 4TO HPU TAKOM IIPOLECCe MJIUHA CTOPOHBL N-
YTOMBHUKA CTPEMUTCA K HYJIO), TMOAYIUM N-yTOMBHUK, KOTO-
PBI MOXKET MOMECTUTHCA BHYTPH OJHOU KJIETKHU, HO, C APYTOU
CTOPOHEL, BCE €r0 BEPIIUHEL JEXKAT B y3J4aX pemeTka. U3 »Toro
TPOTUBOPEYUS BHITEKAET HEBO3MOXHOCTEH TTOCTPOEHUA UCXOI-
HOT'O 7-YTOJBHUKA.

3apgaum

1. Ecte N mpsamerx obmero nogoxenus u N touek. Jokaxum-
Te, ITO UX MOXKHO 3aHYMEPOBAThH TaK, UTO HEPIEHINKYJIAPHI,
OIYILICHHBIE W3 3TUX TOYEK HA MPAMBIE C TEMU XK€ HOMEPaMU,
He OyIyT IEpeCceKaThCs.

2. Ha sacegamnmm KaxKAbBIM WIEH MapIaMEHTa Jai MTOMEIUHY
pOBHO oxgHOMY cBOeMy komtere. [lokaxkurTe, 9TO mapIaMEHT
MOYXKHO pa30OuTh Ha TPU (PPAKINHA TaK, UYTO WIEHH OJHOUN Pppak-
UMY TOMEYNH APYT APYTY HE NABAJI.

3. 3anuch wmcaa COCTOUT U3 HyJen u eguuut. Jlrodou dpar-
MeHT umcaa «10» 3amenaor Ha «0001». [JokaxuTe, 9TO HACTY-
AT MOMEHT, KOT'I3 3aMEHATH Oy4eT Hedero.

4. Hoxaxute, 470 N TOUEK HA MIOCKOCTH BCETIA MOXKHO TIO-
KPHITH HECKOJIBKUMU HEIEePECEKANMMMUCI KPyraMu, CyMMa
IUAMETPOB KOTOPHIX MeHbIe N U PACCTOAHUE MEXKTY JIOOBI-
MU IBYMA U3 KOTOPBIX Goubine 12. (PaccTosnue Mexkay Kpyra-
MU — 3TO PACCTOMHUE MEKAY UX OIMKANIIMMU TOIKAMIY. )

5. MaxMaTHYO AOCKY 8 X 8 MOKPBLTH 32 TPAMOYTOJLHUKAMUI
u3 AByX KIeTOK (gomuuomkamu). [Jokaxure, 4TO HaUAyTCs
IBe TOMWHOIIKHM, 0Opa3yiomme KBaapat 2 X 2.
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6. N IOMUWHOIIEK YJIOXKEHH B BUIE MTPAMOYTOJbHUKA. Ecan 1Be
JOMUHOIIKY 0OPa3yIT KBAAPAT, TO UX MOXKHO MOBEPHYTH HA
90°. Joxaxkure, ITO MOXKHO BCE JOMUHOIIKYN COPUEHTHPOBATH
OIUHAKOBO.
7. Jlan TPOU3BOIBLHBIN HAOOD U3 7 TEJIBIX TUCET: A1, U2, - - - , Gy -
W3 mero mosny4aeTcs HOBLIM HaOOD: ‘“;“2, “2;“3, cee “";”“;
3 BTOr0 HabOpa — CACAVIOMNN IO TOMY K€ TPABUIY U T. 1.
[okaxuTe, 9TO €CJaU BCE MOIYYAMIINECA INCAA — IEeabIe, TO
[IEPBOHAYAJIBHBIE YUCA PABHBI MEXIY COOOM.
8. /lan TpeyroJapHuK ¢ pasHbIMU CTOpOHAMU. B Hero BoucwiBa-
0T OKPYKHOCTh. B TOUKaX KacaHUsa CTPOAT HOBBIU TPEYTOJdb-
HrK. B HEro CHOBa BIUCHIBAIOT OKPYXKHOCTH 1 T. 4. [loxaxwure,
YTO CPeIU TOJYIUBIINXCA TPEYTOJLHUKOB HET IBYX MOTOOHBIX.
9. [lokaxwuTe, 9YTO €CaU NOCAEAHSA MUMPA TUCTA N HE HYJIb, TO
CYILIECTBYET Takoe uetoe k, 9T0 B TECATUYHOU 3AIUCH GUCIA
kn HET HyJen.
10. B xnacce 32 yuenuxa. Bruio opranmmsoBano 33 kpykka,
OpUYIEM KaXK BT KPYKOK COCTOUT U3 TPEX UENOBEK U HUKAKUE
IIBA, KPYXKKa HE COBMAMAIT TO COCTaBy. /lokaxure, 9T0 HAU-
OYTCS ABA KPYKKa, KOTOPHIE [IEPECEKAIOTCS POBHO IO OTHOMY
YIEHUKY .
11. /lan opuenTupoBaHub Tpad. U3 Kaxka0U €ro BepIUHEI
BBIXOAUT N CTPEIOK, U B KAXKAYIO €r0 BEPIIUHY BXOLUT 7
crpenok. Jlokaxure, ITO MOXHO ybpaTh dacTh pébep Taxk,
YTOOBI OH PA3OUICA HA TMKJIbI.
12. NmeeTca HEOTPAHUYUEHHOE UUCAO IEPHLIX U OEJBIX KyOu-
xoB. Hazxo nocrponTs w3 HuX cruomHyo 6amHio B popMe Ia-
paLTeJeNuIe[a TakK, YTOOB KA I IEPHBIN KyOUK TPAHIINI
¢ YETHLIM YUCIOM O€JIBIX, 8 KAXK LA OeIb — C HEIETHLIM 9U-
caoM aépubiX. [Ipu m060M Jgu 33 JaHHOM HIXKHEM CJI0€ KyOUKOB
TaKy o OAITHIO (KOHETHON BHICOTHI) MOXKHO IIOCTPOUTE?
13. IBe xkapThl MOCKBBHI pa3sHOro MacmTaba HAJOXKEHBI IPYT
Ha Apyra TakK, 9TO MEHBIIAsd KaPTa JEXKWUT LEJUKOM Ha 00Jab-
men. JlokaxkuTe, 9TO UX MOXKHO MPOTKHYTH OYJaBKOU TaK, ITO-
Obl Ha o6oMX KapTax ObLIa IPOKOJIOTA ONHA M Ta Ke TOYKa
Mocxkaer.
14. a) BuyTpu kBaapaTa cO CTOPOHOU 1 PACIONOKEHBI I€THI-
pe Touku. [lokaxuTe, 9TO U3 HUX HAUAYTCS OBE, PACCTOAHUE
MEX 1y KOTOPBIME HE IIPEBOCX0oauT 1.

6) Ta xe 3agava masa Kyb6a ¢ BOCEMBIO TOYKAMHU.
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CrapanTech pelarh 3aa¥dn KPACUBO, O3 JUIIHAX BHIKJIA-
nOK u mepebopa ciayuaeB. [l1a MareMaTmKa BaXKHA HE CyMMa
METO/OB DeLIeHNs 33,434, HO, [IPeXK e BCero, MaTeMaTHIeCKasd
VHTYUIUSA, KOTOPasd BeIeT K IIEIN.

HMasung ['winbepT roBopwia, ITO TOT, KTO MOXET PEIIUTh
CTENYIONIYIO 3aaTy B YMe 0€3 BBIUUCICHUN, — TOT MPUPOK TEH-
HBIM MaTEeMaTUK.

IIpumep. U3 vamku ¢ kode B 9aIKy C MOJOKOM IT€PEIAIN
JOXKKY KOE, 3aTeM TAKYIO XKe JOKKY CMECH TEPENAIN 0OPATHO.
Yero OoapIne: MOJOKa B damlKe ¢ Kode win Kode B JallKe C
MOJIOKOM !

Pewenue. Tlompobyem yramats oTet. [las »Toro paccMmo-
TpUM KpauHU# caydan (5To mepBas uges). IlycTs B gammkax
HAJIUTO [0 OJHOU JOXKe, TOr1a 3a0epeM Bech KO(pe U IOy TUM
paBHOMepHYIO cMechb. Kode u Monoka OyaeT TOPOBHY.

Bceerga au 6ymer moposuy? IlockobKy mepemwin «Tyaas u
00paTHO OAHY JOKKY, TO (BTOpas umes) O0ObEM KUAKOCTH B
gamrkax He uaMeHmica. CrenoBaTenbo, (TPeTha uaea) CKOIbKO
KO(e yOBLIO — CTOJIBKO MOJIOKA IPUOBLIO.

3ameuanue. O6bEMBI KOde W MOJOKA B UAIIKAX MOLYT
OBITH HEPABHLIME, MOXKHO MEPEINBATH JOXKKY TYIa U 00PATHO
XOTBb JECATH Pa3, MOXKHO ILIOXO PA3MEIIUBATE MEPEIUTYIO JOXK-
Ky — BCE PaBHO MOJOKA B KO(e OyIeT CTOIBLKO XK€, CKOILKO
xode B MoJoke!
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8 knacc

1. Ha umcaoBon mpsMou OTMeYeHELl ABe TOYKH. ['me pacmoso-
JKEHO uX cpegHee apudmerndeckoe?

2. Moxmo u B kiaeTKax TabIuIBl H X 5 3aIUCAThH TUCIA TAK,
9TOOLI B KAXKIOU CTPOKE CYMMa, TUCET OBLIA, TMOJOKUTETHLHON,
a B KaXKJOM CTOJOLE — OTPUIATEILHON.

3. Ects gBe xyum kamuen. /[Ba urpoka mo ovuepenu 6epyT JTio-
60€ KOIUYIECTBO KAMHEN, HO TOJIBKO U3 OTHOU Ky4u. BeIUrphI-
BAaeT TOT, KTO BO3LMET HOCICIHAN KaMeHb. MOXKeT iu KTO-TO
3 HUX TAPAHTUPOBAHHO BHIUTPATE?

4. HoxaxuTe, 9TO IPOU3BEeAeHNE MI(pP JOO0r0 TUCIA HE OOMb-
IIle ero CaMoro.

5. IocTponTe TPEYTOJBHUK, €CIN U3BECTHHI BCE €r0 YTUILI U
IepuMeTp.

6. CymecTByeT Jim Takas OECKOHEYHAS MOCIEI0BATENLHOCTE U3
AByX OYKB, YTO HUKaKasd KOMOWHALIUA U3 HECKOJbKUX OyKB He
[IOBTOPUTCS ABA pasa moapsai’

7. Kaxgyio rpanp Kybuka pas3bmin Ha “T€ThLIPE PABHBIX KBa-
IpaTa M pACKpPaCUIM DTU KBAIPATHI B TPU IIBETA TaK, ITO-
OBI KBa,APATHI, UMEIOIINEe OOUIYI0 CTOPOHY, OBLIN ITOKPAIIIEHEl B
pasuble nBera. JokaxuTe, 9TO B KaXKABIA [BET HOKPAIICHO &
KBa,IPATOB.

8. Moxuo au paccraBuTh 10 OkpyxkHOCTH 20 KPACHBIX K HE-
CKOJIBKO CUHUX (QUIEK TaK, YTOOB B KAXKAOU TOYUKE, ITUAME-
TPAILHO MPOTUBOIOIOKHON KPACHOU (PUIIKE, CTOMIA CUHAL U
HUKAKUe NBe CUHUE (PUIIKYU HE CTOMAMU PAAOM?!

9. MoxkHO Ju KakOU-HUOY Ib TPEYrOJIbHUK NOMECTUThH BHYTPb
Kpyra, pagnyc KOTOPOrO MEHBINE PAAUYCa OMUCAHHOU OKOJO
DTOTO TPEYTOJIbHUKA OKPYKHOCTHU?

10. IIpesugent axiumouepHoro oobmectsa «He obmanemns — He
Ipoaaniby 0O6BABUI HA COOPAHUM AKIIMOHEPOB, UTO 3a KaXK IbIE
[IATH NOCIELOBATENLHBIX MECALEB PAcX0on (PUPMEL [IPEBBIMIAJ
MOXOM, & 33 BECh TOM JOXOM TPEBBICUI pacxon. JomxHBI au
AKIUOHEPHI TOAATHL HA HErO B CyA?

11. [lyTemreCTBEHHUK BBHIXOAUT U3 TOCTUHHUILI B 3 Iaca THS
¥ BO3Bpam@aeTrcsi B 9 4acoB Bedepa IO TOMY K€ MAPUIPYTY.
W3BecTHO, YTO MO POBHBIM yYaCTKaM OH MAET CO CKOPOCTHIO
4 kM /vac, B ropy — 3 kM/4ac, mog ropy — 6 kM/vac. Hangure
paccTosiHue, KOTOPOE IIPOIIET NMYyTEIIeCTBEHHUK, €CAU OH IIET
0e3 OTaBIXA.
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» 12. [loxkaxuTte, uTo aioobie 100 Touek Ha MIOCKOCTH MOXKHO
pas3buTh HA ABE I'PYNNBL TAK, YTOOBI HUKAKASA MPAMAA HE OT-
[eJsIa OJHY I'PYIIY OT APYTOW.

» 13. Bepen au caenyommi TPU3HAK PABEHCTBA TPEYTOJbHUKOB:
IO ABYM CTOPOHAM U MeIUuaHe, IPOBEIEHHON K TPETHLEN CTOPO-
HE.

» 14. Korga s cberaro no sckasaropy cranmuu MeTpo «Ok-
TAOGPBCKaA», TO ycmeBato HacuuTaTh 100 cTymeHek, a KOTaa
0ery BHHU3 IIO 3CKalTaTOPy, UAYIIEMY BBepX, HacuuThBao 300
crymeHek. CKOIBKO CTYMEHEK Ha HEmOJBMKHOM 3cKataTope?

» 15. Bouk v BOJYOHOK, MEIBEIL U MEIBEKOHOK, JIAC U JTUCEHOK
PEIMIN TEePenpaBuThCA C JEeBOTO Oepera peKu Ha MPaBHIN.
Y Hux ObLTa J04KA, B KOTOPYIO MOMEUIAINCH JIOOBIE TBOE U3
nux. Kak uM mepenpaBuThbes Ha Apyrou Geper, eciau HEIb3s
OCTABAATH TETEHBINIEN C Ty KUMU TATTAMEA 0e3 CBOEro?

» 16. B serenne 06 uzobperarene MaxMaTHON UI'PLL TOBOPUTCA,
9TO Ha MEPBYI0 KJIETKY MTOCKU OH MPOCKHI MOJOXKUTH OTHO DPH-
COBO€ BEPHBIIIKO, HA BTOPYIO — ABA, HA TPETHIO — YETHIPE U
TaK gajee, KaXk B Pa3 yABauBasi KOIMIeCTBO 3épeH. Bripasu-
Te 00Iee KOMUIECTBO 38PEH Ha, JOCKE TTPOCTON (hOPMYJION.

» 17. Baca cumraeT maablbl OT OOJBIIOTO 1O MU3HHIA, 33TEM
B 00paTHOM TOpPAAKE (KAXKIBIH CIeT NPUXOJAUTCA Ha APYTon
nazen), 3areMm obparHo u T. 1. Ha kakou naznen npunercs caer
19907

» 18. Mokaxwure mepaserctso: 1 —(1—a)(1—5b)(1—c¢) > ¢, eciu
0<ags<b<e<l.

» 19. Tpu He/lbIX 9HCIa CBA3AHLI COOTHOMmEHUEM L2 + y2 = 22.
Jlokaxxure, 9TO & WIN Y TEIUTCA Ha 3.

» 20. Karep, mIbIBs BBEPX IO PEKE, IOTEPSLI IOI MOCTOM Oy ThLI-
xy. O6uapy:xkus noTepio Yepes 10 MUHYT, OH IOBEPHYI 0OPATHO
¥ HarHaa Gy THUIKY Ha paccrosaun 1 kM ot Mocta. Oupenenure
CKOPOCTBH PEKWU.

» 21. Haligure MHOXKECTBO CEPEIMH BCEX OTPE3KOB, KOHIILI KO-
TOPBIX JEXKAT

a) HA JAHHOU IIOJLYOKDYKHOCTH;
6) Ha QuUrype, ABIAIOMIEACA OObEUHEHUEM JUATOHATCY KBa-
apara.

» 22, FEcim manedarars Bce dncia ot 1 go 1000, To ckoapko pas
Berperures uuppa 37

» 23. Ckonpko uucen cpeau 1, 2, 3, ..., 1000 cogep:kaT B cCBOEK
BAMUCA XOTSA OBI OJHY TPOUKY !
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» 24. Ha mraxMaTHOUW JOCKE PACCTABIAIOT KOPOJEU TaK, ITOOHI
OHM Omau Bce KieTKu. KakoBO HAMMEHBIEE FUCAO KOPOJIEU?!
(Knerka, Ha KOTOPOU CTOUT KOPOJb, CIUTAETCS GUTOMU. )

» 25. llectusuasuoe unciao geautces Ha 7. [lokaxuTe, 9YT0, ecan
[IOCIeIHIOI ero urdpy [I€PeCTaBUTh B HAYAIO, TO [IOJLyIEHHOE
quCIo TOXe OyJeT IeIUThCA Ha 7.

» 26. ITocTponTh YEeTHIPEXYIOJLHUK, 3HAS BCE €0 CTOPOHBI U
YIOJ MEXAY OBYMS IIPOTUBOIIOJOXKHEIMIA CTOPOHAMU.

» 27. IlpencraBbre uncao 100 B Buge CyMMBI HECKONTBKUX HATY-
PAJIBHBIX YuCeJa TakK, YTOOBI UX Hpom3BegeHue ObLIO HAMOOJIb-
I M.

» 28. Ha npsamMou B TOYKE C KOOPAMHATON HOJb CUIUT OaKTEepu.
Kax yio munyry Gakrepus neaurcs (eciau GakTepus HAXOLU-
Jach B TOUKe J, TO Uepe3 MUHYTY ABe OAKTEPUM HAXOMATCA B
roukax ¢ xkoopgunaramu J — 1 u J + 1). Ecau B oy Touky
TIOTa,1a10T ABe OakTepuu, TO oHM 00e mormbaioT. Kak 6yayT
PACTIONOKEHEBT DAKTEPUN Ha MPAMON depes 2 9aca U 8 MUHyT?

> 29. YiBOUTH OTPE3OK C IOMOIIBIO OLHOI'O IUPKYJLA.

> 30. Nmeetrca 10 MemkoB MOHET.

a) B geBsiTy MelIKAX MOHETHL HACTOSLIME, KAXKasg BECUT
10 7, a B omHOM — danbimuBble, Kaxaaa secut 11 r. Kax
OJHIM B3BEIIUBAHUEM C IOMOIIBI0 PHIYAXKHBEIX BECOB 0O€3 rupb
ONPENEIUTDH DTOT MEIIOK?

6) Tor xe BOpPOC I CIydas, KOIJa MELIKOB € (DaJbIIN-
BBIMY MOHETAMU HECKOJILKO.

» 31. [TocTpouTh OKPYKHOCTD, IPOXOIAIIVIO I€pe3 ABE TAHHBLIE
TOYKHM M OTCEKAIOIIYIO OT AAHHOU OKPYXKHOCTH XOPAY AAHHOU
IJIVHEL.

» 32. XpoMOH CJIOH XOJUT TOJLKO Ha OJHY KIETKY IO JUarOHa-
au. Kaxoe koimudecTBo x010B TpebyeTcs XpOMOMY CJIOHY, ITO-
OB1 06oUTH BCe Geanre kaeTku gocku 10 x 107

» 33. B kamwmo Boaer, rae naxoauiuck 1000 6akTepull, 1oca 1uim
oau# Bupyc. [locae 3Toro Kax 1yio MUHYTY CTaJO0 MPOUCXOINTE
caenyoomee: KaX bl BUPYC YHUYUTOXKAJA 10 OTHOU OAKTEPUH,
[ocJe 4ero Kaxnaas OaKTepus Aelunach Ha aBe OGaKTepuu, a
KX B BUPYC — Ha [Ba BUPYCa. BepHO U, 9TO 4epes HEeKO-
TOPOE BpeMsA He OCTAHETCA HU OXHOU OakTepun?

» 34. Kaxaem ns 4eThpéx raoMoB — bBens, Bens, Kens, Ce-
HI — Jub0 Bcerja TOBOPUT MpaBIy, AuG0 Bcerjga BpeT. Mbl
VCABIIIAIN Takou pasrosop. Beus — Beune: «Ter Bpym. 2Ke-
usa — Bene: «Cam Tr1 Bpywn». Cenna — Kene: «/la 06a oun Bpy-
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HEI, (IOAyMaB) BOPOYEM, W ThI TOXKe». KTO W3 HUX TOBOPUT
mpaBay?

35. Buyrpu Beimykiaoro 10-yroasHuka ormermiun 10 Todex u
pa3buwiu ero Ha TPEyrOAbHUKHA C BEPIIMHAMY B 3TUX TOUYKAX U
BepumHax 10-yroabuuka. MoxeT au opu 3TOM TOTYIUTHCA 30
TPEyTrOJLHUKOB?

36. Ilo xpyry crost uucna 1, 2, 3, 4, 5, 6, 7, 8. Paspemaercsa
B3ATH JIOOLIE ABA COCEAHMX UUCIA U BMECTO HUX 3alUCATH HA
WX MeCTa cpenHee apudMeTHIeckoe d>Tux ducea. Moxuo aum,
MIOBTOPUB MHOI'O Pa3 BTy ONEPAIUIO, TOAYIATH 8 OJUHAKOBBIX
qucen?

37. IlocrenoBaTenbHLIE HEYETHBIE YUCTA CTPYIIIUPOBAHLI CJIe-
ayromuM obpasom: (1) (3,5) (7,9,11) (13,15,17,19) ... Han-
[IUTE CYMMY UHCEI B COTOU I'PYIIIIE.

38. Bansa, Aunapen u As€mia urpaiy B HACTOJILHLIM TEHHUC.
ITpourpasmuy TapTUO BCAKUN Pa3 yCTYMAJ MECTO TOMY, KTO
B HEU HE yYACTBOBAI. 3a jeHb Bausa ceirpan 10 maprtun, Au-
aper — 21 mapruo. CkoabKO mapTui ceirpas Auéma?

39. Kaxapie nBoe u3 17 yueHbIX IePenucLIBAIOTCA 110 O JHOU U3
Tpéx TeM. /[[oKaxkuTe, 9TO €CTh TPOE VIEHBIX, MUIIYIIAX APYT
OPYTY IO OQHOU U TOU K€ TeMe.

40. Ilpu gaHHOU CyMMe NOJOXKUTENLHBIX YUCE IIPOU3BEICHIE
MAaKCUMAJIBHO TOI'A, KOTAa OHU paBHBL. [lpyu maHHOM mpousBe-
JEHUN TOJOKUTEIBHBIX YUCeT CYMMa MUHUMAJIBHA TOTA, KO-
raa Ty ducaa pasubl. [Jokaxwure.

9 knacc

1. Bepmusbl 0JHOrO MAPANIENOrPAMMA, JIEXKAT HA CTOPOHAX
OPYTOro, IPpUYEéM PA3HBIE BEPIIWHLBI — HA PA3HBIX CTOPOHAX.
JlokaxuTe, YTO MEHTPHI HTUX TAPALIEIOTPAMMOB COBIATAIOT.
2. Cymma 10 pasauvHbBIX HATYpPAJTbHBIX uncesa pasua 1994. Ka-
KO€e HAMGObIIIee 3HAYCHUE MOXKET IIPUHAMATE CYyMMa TPEX HAU-
MEHbIINX U3 HUX?!

3. CymecTByeT au BO3pACTAIOWAS DEOMETPUIECKas MPOrpec-
cua, y xkoropou mepsbie 100 WIEHOB — TeaBe YNCIA, a BCE
OCTAJbHLIE ICHBI HE ABAIOTCS IEIBIMU T

4. Hauwl gernsipe Touku A, B, C'u D. U3sectro, uro C' Gimmke
k A, gem x B, u D 6amxe k A, uem k B. [lokaxuTe, 9T0 TH00as1
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Touka Ha orpeske C'D omuxe x A, wem x B.
5. Moxer au cryduThCa TaK, ITO

a) JIMHBL BCEX BBICOT TPEYrOALHUKA MEHbIIe 1 CM, & ero
wiomars 6oabme 100 cm??

0) QJIMHBL BCEX BBICOT TPEyrOAbHMKA Ooabiue 2 ¢M, a ero
IIOIMA b MeHbIIe 2 cM2?

6. [Ipa noesga exyT IO HEPHEHAWKYIAPHBIM IMYTAM K TOYKE
nepecevenna. OIUH MOE3 1 HAXOAUTCA HA pAacCTOAHNEA 80 KM OT
TOYKHU IepecedeHus, u ero ckopocTs 30 kM /4. [Ipyron moesg —
Ha paccrosuuu 40 kM, u ero ckopocrs 40 km/4. Yepes kakoe
BpeMsa Toe3na OyAyT Ha HAWUMEHBIIEM PACCTOSHUU MPYT OT
Ipyra u 9eMy PaBHO OTO PACCTOAHUE?!

7. W3 Gymaru BEIpE3aH BRIMYKJILIN YeTHIpéxyroasuuk ABC D,
a us kaprona — PQRS. Kaprouusi noaoxkmmm Ha Gy MaKHBIA
TAK, YTO OO OJHOU €r0 BEPIIMHE HOMAJI0 HA KAXKAYI0 CTOPOHY
OYMaXXHOT'O M TMEPEerHyJu OCTABIINECA YaCTU OYyMaXKHOTO, TIPU
TOM KAPTOHHLIM OKA3AJICA 3AKPBEIT B oxuH caon. [Joxaxwure,
9T0 y OYMaxKHOI'O YETBHIPEXYTOJbHUKA JUOO €CTh HapaJlielb-
HBIE CTOPOHBI, INOO TEPIEH IUKYIAPHBIE THATOHAJIM.

8. a) B tpeyroapuuk 7] BOMCAHA OKPYXHOCTH. Tp — Tpe-
YTOJBLHUK OOPA3OBAHHBIN TOUYKAMM Kacauusd. Jlokaxure, 9TO
OUCCEeKTPUCH] TPEYIOABHUKA 1) ABISIOTCA CePEJUHHBIMU IIE€D-
TIeH TUKYIAPAMU TPEYTOJbHUKA, T5.

6) Cepegunbl cropoH TpeyroabHuka 1» o6pasyior Tpe-
yroapauk T3. [okaxuTe, 9TO OMCCEKTPUCHL 1| ABIAIOTCS BHI-
coramu T3.

B) OcuoBanus BeicoT T3 06pasyoT Tpeyroabuuk Ty. Toka-
JKUTE, 9TO bucceKTpuchl 1) ABAIOTCA buccekTpucamu 1y.

9. Hanaure 1Be OOBIKHOBEHHBIE APOOU — OJHY CO 3HAMEHATE-
JeM 8, Ipyryio co 3HaMeHaTeneM 13 Takme, 9TO OHE He PABHLI
HYJI0 U PA3HOCTL MEX Y OOIBINEN U MEHBIICH U3 HUX HAUMEHb-
1A,

10. Yepe3 gaHHYI TOYKY HA ILIOCKOCTH HMPOBOJATCA BCEBO3-
MOXHEIE TIPAMBIE, TEPECEKAONNE TaHHY OKPYKHOCTH. Haum-
OUTE TEOMETPUIECKOE MECTO CEPEIUH MOLYIUBLUINXCA XOP L.
11. B xpyre npoeegensl asa paguyca. IlocTporuTe Xopay, KO-
TOpPAs QeJUTCS UMY HA TPU PABHBIE YACTH.

12. JokaxxuTe, 9TO OCA CAMMETPUNA MHOTOYTOJIHLHAKA IIEPece-
KAIOTCA B OJHOU TOYKE.

13. Jama eguHWYHASA OKPYXKHOCTL C IIEHTPOM B HadYaIe KO-
opauHaT. PaccMaTpuBaoTCsa IpAMEBIE, 33 aHHBIE YPABHEHUAMUI
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ax+by = ¢, ¢ pAIMOHAIBLHBEIMY KOD(DOUITMEHTAME, TTPOXO IAIITNE
uepes Touky (1,0). [Jokaxure, 9T0 TOYKM MEPECEICHUA DTUX
NPAMBIX C OKPYKHOCTBIO UMEIOT PALMOHAIBHBIE KOOPIMHATEL.
14. C DoMonpIo NUPKYJIA U JUHEUKY TPOBECTY U3 JAHHOU TOY-
ku A OpsaMyo, IEpHeHINKyIAPHYIO TaHHOU IPAMOHU [, IpoBes
He Gosee TPEX JUHUA (TPEThA JUHUA €CTh UCKOMBIU TIE€PIEH [1-
kyasap). Pacemorpure ciayvau, korga A € [ u xorga A € [.
15. Ilycrs P(x) — MHOTOWIEH, TAIOIMN OCTATOK A mpu fgeme-
HUU HA T — a, OCTaTOK B npu genenuu Ha x — b, ocrarok C
npu geneHun Ha x — c. Hangure ocraTok P(x) mpu genenun Ha
(x —a)(z — b)(z — ).
16. B rocymapctee 1990 roponor. [loxaxuTte, ITO UX MOXKHO
COEIMHUTD MOPOTAMU C OJHOCTOPOHHUM JBUKEHUEM TaK, ITO-
OBl M3 KaxK 100 OpOAa MOKHO OLLIO IPOEXaTh B KAXKIALIN Ju60
0 OHOW, JUGO IO ABYM AOPOTaM.
17. CKOIBbKO OCEU CHMMETPUM MOXKET UMETh CEMUYIOJIbHUK !
18. MMana Tabauna 8 X 8 B OFHOU U3 KJIETOK KOTOPOU CTOUT
3HAK «—», a B OCTAIBHBIX — «+». Paspemaerca 3a oquH X0f
MEHATH BCE 3HAKYU HA TPOTUBOTIOIOXKHEIE B KIETKAX TPOU3BOIb-
HOrO KBaapaTa 2 X 2. MoxXHO 1 106UTHCA TOr0, ITOOLL BO BCEX
KJIETKAX CTOSIN 3HAKU «+»7
19. Tpu OKPyXHOCTH PABHOIO PAIUYCA C MEHTPAMHA B TOUIKAX
A, B, C nepecekarworcsa B oguon Touke 0. /Jokaxure, 9T0 TLIO-
ma U TPEX MHOXKECTB TOUEK, MPUHALICKAIAX TOMBKO OJHON
13 OKPYXKHOCTEH, PABHBI yABOEHHOU ILIOMAIM TPEYrOILHUKA
ABC.
20. Ha mockocTu OTMETHIN IBA MILIMOHA PABIUIHEIX TOYEK.
CymecTByeT Ju TpaAMasg, MO KaXKAYI0 CTOPOHY OT KOTOPOU
HAXOMUTCA POBHO TI0 MUWIIAOHY TOYEK?
21. Ha xax/gou CTOpOHE MPAMOYTOJBHUKA B3AMM TIO TOYKE.
JokaxuTe, 9TO IEPUMETD MOLYIEHHOT'O YETHIPEXYTOMABHUKA HE
MEHbIIE Y IBOCHHOU IMATOHAIN IPAMOYTOJbHUKA.
22. MoxHo 1 pa3pe3aTsh KBAIPAT HA KOHETHOE TUCIO

a) OCTPOYTOJNBHBIX,

6) TYIOYTOJBHBIX TPEYTOJBHUKOB?
23. HasoBéM s#dpom n-yroibHUKa MHOKECTBO TOYEK, U3 KOTO-
PBIX TIQIUKOM BUIHBI BCE €r'0 CTOPOHEL. [lokaxuTe, 9T0 aapo n-
YTOJBHUKA — BBHIMYKJIBIA MHOIMOYOJILHUK, UMEOIMNA He (osee
n ¢TopoH. CKOIBKO CTOPOH MOXET UMETH SAPO N-yIOJbHUKA!
24. Ha miocKoCcTH OTMEYEHO HECKOALKO TOUEK, He JIeKAIIAX
Ha OTHOU TpAMOU. B Kaxnou TOUKe 3amMCaHO UUCIO, TPUIEM
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CyMMa, 9MCeT B TOYKAX, JEXKAIMX Ha OJHON mpamou, pasua 0.
HMokaxure, 1TO BCe uncaa pasHLL (.

25. Ilo mpaBwiaM TYpHHUPA, €CIU IBa pHIApsa A u B apamuch
¢ C, TO oHU He IepyTCa Mexay cobou. Hanaure MuHMaIbLHOE
YUCIO TIOEAUHKOB, €CJIU B TYPHUPE YIACTBYIOT 27 PHIIADEN.
26. Ha cTore mexur wyva u3 1001 xamus. Xoa cOCTOUT B
TOM, 9TO U3 KAKOU-TUOO Ky9U BHIOPACHIBAIOT KAMEHb, & 3aTeM
onHy u3 Ky geasr Ha ase. (BuiOpomenuni kamens ucyesaer.)
Moxwo au 106UTHCA TOTO, ITOOBI Yepe3 HEeCKOJBKO XOMOB Ha
CTOJIE OCTAINCHL TOMBLKO Ky4Hd, COCTOAIINE U3 TPEX KaMHen’
27. Ha mmockocTr n TOYEK TOMAPHO COEIMHEHLI OTPE3KAMIU.
CaMbIl IIVHHBIN U3 HUX HA30BEM guameTpoM. /[lokaxure, 110
AUAMETPOB He OOJbIIe 7.

28. Ilpu n > 3 BOUCAHHBIN YETHIPEXYTOJBHUK MOXKHO Paspe-
3aTh HA N BIKWCAHHBIX YeTBHIPEXYTOJBHUKOB. [okaxuTe.

29. [IpaMOyroabHUK paspe3a IPAMBIME, TAPALIEILHEIMEU €0
CTOpPOHAM, HA mn dacTed (m — 1 mpaMas napaielbHa OJHOU
ape CTOPOH NPAMOYLOABHUKA, U 1 — 1 OpsMas — APyLOn).
Kax gas 9acTh MOKpHITa KApTOIKOU, HA 000POTE KOTOPOU Ha-
MUCAHA IIOMAIE DTOU YacTu. Kakoe HanMeHbIlee 4ncio KapTo-
Y€K HA A0 IePEBEPHYTH, YTOOBI ONPEAENIATH ILIOMA L KNCXO0THO-
0 MIPAMOYTOIBHIKA?

30. Bpar u cecrpa menaT TPEYroJbLHBEIM TOPT. Bpar ykasbl-
BAaET TOYKY HA TOPTE, & CECTPA MPOBOJUT Yepe3 Heé MPAMON
paspes u 6epeT OfHYy YacTh. Kax Ibi X09eT moayIuTh 060 b-
ute. 'ne 6paTy ciegyer ykasaTh TOYKY U KAKYH0 9acTh TOPTA
OH TPH DTOM TOTYSIUT?!

31. [Mokaxure, ITO CyMIECTBYET UIUCI0, CyMMa nudp KBaIpa-
Ta xoToporo 6oree yeM B 1000 pas mpembmmaeT cymMMmy mudp
CaMOT'0 9HUCIA.

32. [Ipe xacaTenpHBIE K KPYI'y HEIOLBUXKHEI, & TPETbS IBU-
KeTCA. JIokaxuTe, 9T0 OTPE30K TMOABMKHON KACATEIHHON, 3a-
KJIIOUEHHBIM MEXKY ABYMsA HEMOABUKHBIMU, BUJEH U3 IEHTPA
KPyra mO[ MOCTOSHHBIM YIUIOM.

33. Haigure cymmy 5 + % + ...+ o%.

34. [lokaxwure, 9TO ecam n MIPoOeraeT BCe HATYPAIbHBIE 3HA-
“eHus, TO [n++/n + 0.5] mpoberaeT Bce HATYPATLHBIE 3HAMEHS
34 UCKIIOYEHNEM TOYHBIX KBATPATOB.

35. [lokaxuTe, UYTO eCam IeTHIPEXYTOILHUK BIUCAH U OTUCAH,
TO €ro IIOMALb PABHA KOPHIO U3 MPOU3BEIEHUS CTOPOH.

36. Ha oxpyxuoctu npoeeaero 100 xopa, n3 KOTOPHIX JTI0OBIE




72 3adauu

ZIBe TIepeceKaoTcsa. Beerna U MOXHO IPOBECTH €II1e OMHY XOP-
Iy Tak, 94TOOBI OHA Iepecekasta nx Bce?
37. ,Z[oxamm"e 9TO JJIs JEOOOr0 HeJoro d NpOU3BeIeHNe TrCe
Buga =2 + dy?® cuosa Hpe,Z[CTaBI/IMO B TakoM ke puge. To xe
BEPHO A WHcel Buja T2 + Ty + y .
38. Kakopa MakcuMaabHAsA TINHA TOCAETOBATEILHOCTH UCET,
CYyMMa, JIO0OBIX CEMU MOCAENOBATEMBLHBIX WIEHOB KOTOPOU TIOJIO-
KUTENBHA, a CyMMa JIOOBIX ONUHHAIIATA — OTPUIATENbHAT
39. B crpane 6oasie 101 ropoga. Cromuua coegunena aBua-
muauamu co 100 ropomaMu, a Kay B TOPO, KPOME CTOJNIIH,
coenuHeH apuaauHuAME poBHO ¢ 10 ropogamu (ecaum A coenu-
Hed ¢ B, ro B coeguuen ¢ A). U3secrro, 4T0 13 1106010 1opoaa
MOYKHO TIOTACTh B JOO0U APYron (6BITH MOXKET, C MEpecaIKa-
mu). [Jokaxmre, 9TO MOKHO 3AKPBLITH IOJOBUHY ABUAJIUHUN,
AAYIUX W3 CTOJULBI, TAK, 9TO BO3MOXKHOCTD IIONACTH U3 JIO-
60r0 ropoja B JMHO0ON IPYTON COXPAHUTCA.
40. [lan HEpABHOCTOPOHHUN TPEYTONBHUK. B HErO BOUCHIBAIOT
OKPYXKHOCTB. B Toukax KacaHusa CTPOAT HOBBIU TPEYTOJbLHUK.
B mero cuoBa BHuCHIBAIOT OKPYKHOCTH U T.A. [Jokaxwure, 4T0
CPeau TIONYYUBIIUXCA TPEYTOMBHUKOB HET NBYX MOJOOHBIX.
41. 50 k7eTOK MaxXMaTHON JOCKYU U 50 MIAINEK 3aHYMEPOBAHEI
qucaamu oT 1 o 50. llamkn nocTaBuIn Ha, TOCKY TPOU3BOIb-
HBIM 00pa3oM. 3a OfuH XO[ MO6YI0 IIANIKY MOXHO IOCTABUTL
Ha, J000e cBOO6OTHOE MeCTO. /[loKaxuTe, ITO NI PACCTAHOBKMI
IIAIIeK Ha CBOM MeCTa TpebyeTcs He OO0JbIIe 75 XOJ0B.
42. MHOrOyroJbHUK, BEIPDE3aHHBIN U3 OyMary, neperunbaeTcs
10 HEKOTOPOU IPAMOM U 00€ MMOJOBUHKM CKIeuBaioTcsa. Moxer
JIN TIEPUMETD TOJIYYEHHOTO TPAMOYTOJBHUKA, OBITEH OOJBIIE TIe-
pUMeTpa MEePBOHAYAIBLHOrO?
43. [lecaTs MATAKOB PACTIONOXKEHBI B BUAE 3aMKHYTOU MEMIOH-
ki (T.e. IEPBBII KACAETCA BTOPOIO, BTOPOM — TPETLEro U
T.1., NECATHIN — TePBoro). O IMHHAIIATEN MATAK KATUTCA 663
CKOJIbYKEHUA 10 BHEIHEN CTOPOHE MEMOYKHU, KACAACH TI0 0Uepe-
I KAXKAOTO U3 3TUX mATAKOB. CKOABKO 060POTOB OH CIEJIAeT,
BEPHYBIIUCH B UCXOJHOE TOJOKEHUE?!
44. T'pys Becom 13.5 T ymakoBaH B ammkn. Bec kKax 1oro Ammrka
He Oouslre 350 kr. Kaxoe HanbO BIIEE TUCIO TOMY TOPATOHHEIX
IPY30BUKOB MOXKET IOHAJOOUTHCA s IEePEeBO3KY I'py3a’
45. a) Jokaxwure, 94T0 A1 HEKOTOPOI'O P B I€CATUIHOM 3AIIIUCH
wmera 29 meT Hu ogHOrO HyIA.

6) [lokaxkuTe, 9TO €CaU TOCAETHAA U Pa Iucia k He HyJb,
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TO [ HEKOTOPOTO P B NECATUYIHOU 3aNUCH UUCAA Kkp HET
HyJIEN.

> 46. Yepes naHHyIO TOUKY M TPOBECTH IPAMYIO, OTCEKAIONIIYIO
OT CTOPOH yIVIa TPEYrOJIbHUK 33JaHHOI'O IIePUMETPA.

> 47. HazoBéM HATYPATBHEIE TUCAA M U 71 POOCTNGEHHBLMY ECIN,
BO-IIEPBBLIX, OHM KMMEIOT OJHK U T€ XK€ IPOCThIe NeAnTeIu, U,
BO-BTOPBIX, 4ucia m — 1 un — 1 o61agamoT TeM xKe CBOUCTBOM.
llokaxxuTe, YTO CYIIECTBYET OECKOHEYHO MHOT'O Map Pasjimd-
HBIX POJCTBEHHEBIX YHCEI.

> 48. [/lokaxuTe, YTO ABE 3AMKHYTHIE KDPUBBIE MUMEIOT YETHOE
YUCI0 TOYeK Iepecedenus (KacaHue MepecevyeHueM He CHUTa-
eTcs).

> 49, IlarL AMOK pacHoONOXKeHBEL B palg. B KaxKmIou JexuT 1o
MIAPUKY. 33 XOJ Pa3peIIaeTcs MePeOXUTh BCE IAPUKU U3
KaKOU-HUOY b AMKHU B COCEIHIOI chpaBa AMKY. [IpourpeiBaer
TOT, KTO HE MOXET CAeJAaTh X04 (KOraa Bce WIAPUKU JeXKaT B
caMol TpaBol AMKe). KTo mobenuT, ecau UCDOKHA HE [eTaioT
oGOk ?

» 50. Ecau 17-yroapHuK mepexoanT B ceGsS TP HEKOTOPOM TIO-
BOpOTE, TO OH — NpaBUIbHLIN. [lokakuTe.

» 51. Kak qomxHa IBATATHCA JaAbA M0 MIAXMATHOU NOCKE, ITO-
Obl MOOBIBATH HA KaXXJAOM IIOJIE DOBHO OAWH Pa3 U CAEJATH
HamMeHbInee ducao mosopoTos? (Ecauw magba nporecaachk HaL
KJIETKOU, TO OHA TaM IOOHIBAJIA. )

» 52. Nmeerca 100 moHeT Ha oburyio cyMMmy 2 pyOma. [loxaxu-
T€, 9TO M3 HUX BCEr/a MOXKHO BBIODATH HECKOJBKO HA CYyMMY
1 py6ab.

» 53. B komnanum 18 wenopex. [JokaxkuTe, 4TO cpesu HUX €CThb
4 mOoIapHO HE3HAKOMBIX JYEJIOBEKA wiad 4 IONAapHO 3HAKOMBIX.
> 54. [lokaxxuTe, 9TO B BBEINIYKJIOM MHOIOYIOJLHHUKE C IETHBIM
YUCIOM CTOPOH €CTh MUATOHANIL, KOTOPAsA HE MMapasLleJbHa, HU

OJIHOU U3 CTOPOH.

» 55. Haigure reoMeTpruIecKoe MECTO OPTOLEHTPOB (TOYEK me-
PECeYeHNs BEICOT ) BCEBO3MOXKHBIX TPEYTOJbHAKOB, BIUCAHHBIX
B JAHHYIO OKPYKHOCTb.

» 56. IIpaBuibHLIN MIECTUYTOJLHUK paspe3ad Ha [N paBHOBeJIU-
xux nmapawrenorpamMoB. [Jokaxwure, yro N meaurcs zHa 3.

» 57. Ha miockocTu gaHO 1 TOYEK, COSAWHEHHBIX HElepeceKka-
oumMuca orpe3kamu. MoxeT 11 0Ka3aTbCs TAK, 9TO KaXK1as
TOYKa OyAeT COEMUHEHA POBHO C MIECTHIO NPYTUMU?!

» 58. Hangure 10-3HAMHOE YUCTO Gg - - - Gg , ¥ KOTOPOT'O Gy PABHO
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KOIWYECTBY HYJEU B JECATUYHOU BAMUCU, (G, — KOJIUIECTBY
€JIVHUILI, ... (g — KOJUIECTBY AEBITOK.

59. [poe urparpor Ha krerdaroMm jaucte Oymarum 30 x 30. Ha-
YUHAIONIVY [eJaeT Pa3pes BAOIL OJHOU CTOPOHBI KBAAPATUKA
OT Kpas JUCTa, BTOPOU MPOAOIKAECT DTOT PA3Pe3 BAOIL OJHON
CTODOHBI KBAJADATUKA U T. I. BEIAIPEIBAET TOT, HOCIE UBETO
X0 OT JUCTA OTBAIUTCSA KyCOK. KTO BRIMIDAET MPU TPABUIL-
Hou urpe?

60. B okpyXHOCTBL BIKCAH 2N-YTOJBHUK, CTOPOHBEI KOTOPOI'O
3aHYMEPOBAHKBI TI0 YacOBOU CcTpenke. [lokaxure, 9TO I JTHO-
60U TOYKY OKPYKHOCTHU MPOU3BEEHUE DACCTOSHUN 10 CTOPOH
¢ 9ETHBIMM HOMEPAMHU PABHO NPOU3BENEHUIO PACCTOSHUU 4O
CTOPOH C HEYETHBIMUA HOMEDAMU.

10 knacc

1. Ha ognon ctopome yria ¢ BepimmaOn O OTIONKEHBI DABHBIE
orpesku OA = AB = BC, a Ha Ipyrou cTOpOHE — PABHBIE
orpesku OD = DE = EF. [okaxwure, 94TO TPEyrOJbHUKH
AEC u DBF paBHOBEIUKH.

2. Mawmo 1995 mpeamveron. [JokaxxuTe, 9TO U3 HUX MOXKHO BbI-
OpaTh YETHOE YUCJO IPEeIMETOB CTOJIBKUMU XKe crocobamu,
CKOJBLKUMHU HETETHOE.

3. Hangure HauGosabinee 3HAYEHNE OTHOIIECHUSA TPEXIHAMHOTO
qucaa K CyMMe ero nudp.

4. Hamgure cymmy: 55 + = + ... +

1 1
12 T 23
5. MokaxwuTe, 9TO

100-101 "

1.3.5. 90 o _1 .
3)2 4 6 " 100<\/1017
2 4 6 100 1
6) 5 5 7 101 > Tior

6. UspecTHO, uTO ypasHenue ar® + br! + ¢ = 0 mmeer Tpu
pasHLIX KopHA. [JoKawxkuTe, 9TO ypapHeHme cx’ + bx +a = 0
TaKXKe UMEET TPU PABHBIX KODHS.

7. BuyTtpu xBagpata ABCD pacnomnoxen kaapar KLMN.
Hokaxwure, uTo cepeaunnt orpeskos AK, BL, CM, DN Takxe
ABJSIOTCS BEPIIUHAMY KBAIPATA.

8. Ha crone mexar 100 comuek. /IBoe XOAAT MO OuUepenn. 3a
O[UH XOJ MOXKHO B3sTh 1, 2,4, 8 ... (mobyio cTeneHs JBOUKH)
crnuyek. [IpourpeiBaeT ToT, KOMy Hedero 6paThb. KTo BeIMrpa-



10 xaacc 75

€T TIpU TIPABUJILHOU WT'PE: TOT, KTO IeJAeT TEPBLIN XOJ, WA
ero mapTHEp?

9. BrucaTh B KBaApaT MPABUIBHBIN TPEYTOIBHUK HANOOIBIITEN
TLIOIIA TY.

10. B xaxpon kieTke 6ECKOHEYHOTO JUCTa OyMaryd HATUCAHO
queao. [Jokaxure, 9T0 HAUAETCS IUCJIO, KOTOPOE HE MPEBOCXO-
OUT [0 KpaUHEH Mepe YeTHIPEX U3 BOCHMH YUCEN, CTOAIMX C
HUM PATOM.

11. Moxuo au B Ky0Oe TmpOAeaaTh ABIPY TakK, ITOOBI MPOTa-
IIUTH Yepe3 He€ TAKOU ke KyO?!

12. Cpean MHOTOWIEHOB BUAa T2 + pT + ¢ HAWTH TaKOW, y
KOTOPOI'0 MaKCUMyM MOAyJA HA orpeske [—1, 1] Muaumamen.
13. Ha 6eCcKOHEYHOM JUCTE B KIETKY PUCYIOT KPYTH W CIU-
TAIOT, CKOABKO Y3J0B CeTKU B Hero monauo. [las xkaxaoro jm
HATYPAIBHOIO YUCJIA 1 CYIIECTBYET KPYT, COAEPKAIIMA POBHO
n y3J0B7

14. MoxXHO Ji BCE HATYPAJbHBIE YUCIA, PACKPACUTD B ABA IIBE-
Ta TakK, 9TOOLI HE OBLIO OECKOHEYHOUN apudpMETHUICCKON IIPO-
rpeccuy OgHOro nsera’

15. Cymmer koadduimenTos muorowenos P(x) u Q(x) pas-
ubl epunune. Hawpure cymMmy Kod(QUIMEHTOB MHOIOWICHA
P(2)Q(x).

16. Joxaxute, uTo ecam £ +y = z + ¢, 22 + y? = 22 + 2, 10
2100 4 100 — ;100 4 4100

17. ABTOMAT IpU OIyCKAHUYM I'PUBEHHUKA BEIOPACHIBAET MATH
IBYIIEK. A TIpU OMYCKAHUU IBYNIKU — TATH MPUBEHHUKOB. Mo-
xker ju Ilers, mogonas K aBTOMATy C OOHOM IBYIIKOM, IIOJIY-
YUTH TOCAE HECKOABKUX OMYyCKAHUM OTUHAKOBOE KOJIMYIECTBO
IBYIIEK U TPUBCHHUKOB?

18. [oxaxwuTe, ITO YETHIpE KPYra, MOCTPOEHHBIE HA CTOPO-
HaX BBIMYKJIOIO YE€THIPEXYTOJbHUKA, KAK HA AMAMETPAX, IOJ-
HOCTBIO €r'0 MOKPHIBAIOT.

19. Yucna a,b < n 130T OIUHAKOBLIE OCTATKU MPHU TCJICHUN
HA BCE IPOCTBIE YMUCIa, MeHbImue n. [lokaxure, 9TO ¢ = b.
20. Maubsnn moxer cwects TOpT 3a 10 MuHyT, 6aHKY Bape-
HbSI — 32 13 MUHYT ¥ BHIINTH KACTPIOIIO MOJIOKA 33 14 MuHYT,
a Kapmcon moxer caemats 1o 3a 6, 6 u 7 MuHyT. 32 Kakoe
HAMMEHbIIIEe BPEMS OHU MOT'YT MO3aBTPAKATHL TOPTOM, DAHKOU
BAPEHbS U KACTPIOJEN MOJIOKA?

21. Kakux 4wcen B mpegenax MWLIHOHA OOJbIIe: B 3aIIUCH
KOTOPHIX BeTpedaeTcs nudpa 1 win B 3ammcu KOTOPHIX Muppa
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1 me BcTpedaeTca?

22. CKOJBKO BCEr0 YEeTHIPEX3HAYHBIX YUCENT, ITUMPPHI KOTOPBIX
UAYT B HEYOLIBAIOIIEM TOPAIKE?!

23. Kakoe MakCHMAIbLHOE YUCIO0 OCTPLIX YIVIOB MOXKET OBITH B
BBITYKJIOM MHOTOYTONBHUKE?!

24. MoxeT Ju AeCATUYHAA 3AMUCH CTETIEHNW TBOVKU OKAHYIU-
BATBCA Y€THIPHMS OMMHAKOBHIMA TudpaMu’

25. [laHbl [Be CTPOKHM IO 1 IHCE] B Kaxa0u. Kak mepecraBuTh
YUCaa B ONHOU M3 HUX, YTOOBI CyMMa NPOU3BENEHUH <UCE]
BEPXHEN CTPOKW HA CTOANMME TIOJ HAMM UAUCIA HUKHEN OBLIA
Obl &) MakCuMaabHa, 6) MUHAMAILHA?!

26. Kakoe mauGoubliee KOJUIECTBO Jyder, 00pas3ymolmux [Io-
[APHO TYObIE YIUIbI, MOXKHO IPOBECTU U3 OJHOM TOYKHU B IIPO-
CTpaHCTBE?!

27. lokaxurte, 9TO CyMMa KBaAPATOB PACCTOAHUN OT BEPIIIVH
[PaBUILHOIO N~y OJILHUKA 10 JI000K IPAMOU, IIPOXOIAIIEH de-
pe3 ero MeHTp, eCTh BeJUINHA TOCTOIHHA.

28. TlocTpouTe MEHTP OKPYKHOCTH C MOMOIIBI) OJHOTO ITUP-
Ky,

29. Hanaure Ha IaHHOU OPAMOU TOYKY, U3 KOTOPOU IaHHLIN
OTPE3OK BUIEH 01 HAMOOJIBIINM YIVIOM.

30. [lanwsr n oTpe3koB. VX cOeTMHMIN B HEKOTOPOM MOPSI-
K€ U TOMYYIMIN N-YTOIbHUK. MOXeT a1 TaK CAYUIUTHCA, UITO,
COEJVHUB OTPE3KU B APYI'OM IOPSISKE X MEHsS [IPOU3BOJLHO
YIUIBI MEXAY HUMU, BCerga OyAyT MOIYIaThCA MHOTOYTOJBHU-
KU MEHBIIIEH TLIOIIA T !

31. [okaxure, 9TO U3 BCEX N-YIOIBHUKOB C JAHHBIM HAGOPOM
CTOPOH HAaWOOJIBIIYIO IIOMIATH UMEET TOT, KOTOPHIU BIIUCAH B
OKPYXHOCTB.

32. MoxHO au pa3buTh PABHOCTOPOHHUN TPEYTOJBHUK HA KO-
HEYHOE YKCJIO0 IONAPHO PA3IUMIHBIX PABHOCTOPOHHUX TPEYTOJIb-
HUKOB?

33. llokaxkure, 9T0 MOGON (aKe HEBBITYKIBIN) MHOTOYTOMb-
HUK MOXHO pa3pe3aTh Ha TPEYTOIbHUKY HEIePeCEKAIOIIMMUCT
AUATOHASAMU.

34. Kpyr paguyca 1 HOKPBEIT CEMBIO OAWHAKOBHEIMU KPYTaMH.
JokaxxnTe, YTO WX PAJUYC HE MeHbIne 1/2.

35. MoryT au uucaa 7, 8 u 9 6bITH (He 06A3ATEIBHO COCETHU-
MU) WIEHAMU OJHOU Ie€OMEeTPUIECKON IPOrpeccuu’

36. CywecrByer a1 KBaapaTHB Tpéx<wied P(x) ¢ ueasivu Ko-
2 pUIUEHTAMYE TaKOU, YTO AJA JHOOOTO HATYPATLHOTO FUCIA,
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71, B IECATAIHON 3aIUCA KOTOPOT'O YIACTBYIOT ONHU €IUHUIIEL,
qucao P(n) Taxxke 3anuCchHBAETCA ONHUMY €IUHULIAMUA?

37. [Moxkaxure, uTO M3 MIOOBIX 13 mOCAEIOBATEILHBIX HATY-
PAIbHBIX YUCEJN XOTsA OBl OIHO MEHBIIE CyMMbI CBOUX IeJUTeIen
(xpome ceba u 1).

» 38. Moxer qu 3" 4+ 1 gemTsea mHa 10107

» 39. Nwmerorcsa 20 rups. Kaxmas BecuT 11e10e IMCI0 TPAMMOB.
[lokaxure, 9TO ecau OOIIUU BEC BCEX IMpPb MEHBINE TOHHBI,
TO MOXHO IIOJIOXKHUTH HECKONBKO I'MPh HA OJHY Yallly BECOB U
HECKOJBKO Ha, APYTYIO, YTOOBI BECHI OKA3aINCh B PABHOBECUM.

40. CKOIBKO HA MIAXMATHOU JOCKE CYIIECTBYET MyTed MINHBI
15 ¢ BepTUKATBEHBIMU ¥ M'OPU3OHTAJILHBIMI 3BEHbAMUI

a) coenuustomux yruiel al u h8;

0) COEMUHAIIINX STU YIVILL U HE TPOXOAANINX I€PE3 KIETKY
ed?
41. Copesuyworca 10 ¢purypucros. Tpoe cymen, Kax bl 0o-
CBOEMY, PACTIPENEIAIOT MEXK Y (PUIyPUCTAMHA MECTA C TIEPBOTO
0 [ecATOe, TOCHEe Yero MOOeIUTeNeM CUMTAETCA (PUCYPUCT
¢ HamMeHblnen cymmon Mect. Kakoe mamboibliee 3HaveHune
MOXET MPUHUMATE T4 CYMMa ¥ TTOOEAUTENA, €CIU MOOeIuTEeND
€IMHCTBEHHBIN !

42. TlocTpouTe BHIMYKIBIN YeTHPEXYTOJBHAK, €CIN TAHBI BCE
€ro CTOPOHEL ¥ OTPE30K, COEIUHAIOIINN CEPEINHEL THATrOHAICH.

43. Ha miockoCTu PACIOIOKEH BBILYK/IBIU N-YIOJABHUK U He-
BUANMBIMA YepHUIAMU HaHeceHa Todka P. Yemorek B cremm-
ATBHBIX OYKaX BUAWT TOYKY. ECIM MPOBECTH HMPAMYIO, TO OH
OTBEYAET HA BOIPOC, IO KAKYIO CTOPOHY OT HEE JEKUT TOTKA
P (mam 9To oHa JeXMT Ha mpaMon). Kakoe HauMeHbIIEe KO-
JIMIECTBO TAKUX BOIPOCOB HYXKHO 33JaTh, YTOGH ONPEICINTh,
aexuT u To4Ka P BryTpU MuHOrOoyroasnuka?

44. B crpame MeTponoaun Kax bl FOPOI CBA3AH C KaXK ILIM
IOPOTON. 3J0U BOMMEOHUK YCTAHOBUI HA BCEX NOPOTAX OTHO-
CTOpPOHHee MBMXKeHUe. TeM He MeHee 0Ka3aa0Ch, ITO U3 JI060r0
ropoIa MOXKHO J06pPaTHC 10 00600 apyroro. JokaxuTre, ITo
CYIIIECTBYET 3AMKHYTHIN Ty Th, TPOXOMANTAN Iepe3 BCe TOPOIa
MeTponoauu ogun pas.

45. Ha okpyxuoctu gano 10 Toyek. Cxoapkumu criocobamu

MOXKHO IIPOBECTH D XOPJ ¢ KOHIAMU B 3TUX TOYKAX, KOTODEIE
HE TIePEeCeKAITCA?!
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11 knacc

1. CymecrByer iu 4eTBIPEXYTOJbHASA MUPAMUIA, Y KOTOPOU
IBE TIPOTUBOMONOKHBIE TPAHU TIEPIEHIUKYIAPHBL TUIOCKOCTH
OCHOBaHUA?
2. B mpocTpaHCcTBE OTMEYCHO HECKOJBKO IOMAPHO IIEPECeKaIo-
mMXCA OpAMBIX. JokaxkuTe, 9TO 16O BCE OHM JIUOO0 IPOXOLAT
9epes OgHy TOUKY, MO0 JEXKAT B OJHOHU ILIOCKOCTH.

2

3. [Ipu KakOM HATYPAIBLHOM 7. BEJUYIUHA
HanboJIbIIee 3HAYCHE?

4. B amukax nexxat opexu. 3BecTHO, IYTO cpeaHee IUCIO Ope-
XOB B sAmKax paBuo 10, a cpegHuit KBaapaT YUCIA OPEXOB HE
6oapmre 1000. JokaxkuTe, 9T0 1o Kpanuen mepe 10% smmkos
HE MyCTHIE.

5. lycts P(z) — MHOTOWIEH ¢ HeabIME KO3(QUIUEeHTAME.
MasectHo, uro P(a) — P(b) = 1 mpu HEKOTODHIX LEMBIX @ 1
b. Jokaxure, aro |a — b| = 1.

6. MoxHO a1 pasbuThb TPOCTPAHCTBO HA MOMAPHO KOHTPYSHT-
HELIE TeTPadIpLI?

7. BHYTpY TPOM3BOJBHON TPATIENVN YKAKUTE TOUKY, MJIT KO-
TOPOU CyMMa PACCTOAHUU [0 CTOPOH WU UX TPOLOJKEHUN MU-
HUMAJIBHA.

8. Hamamre MakcuMyM BBIpaxkeHus sin ¢ sin §sin-y, ecim o +
B+y=m.

9. JlokaxuTe, 9UTO TOKA3ATEIb, ¢ KOTOPHBIM TPOCTOE YUCIO
P BXOAUT B DPA3JOKEHWE n! HA NPOCTHIE MHOXWUTEIA PABEH
> )

L

10. Hangure cedeHne HanGOJBIICH ILIOMIA LN IPABAILHOIO Te-
TPasIpa, NapalleJbHOe IBYM €ro MPOTUBOMOIOKHEIM PEOGpaM.
11. Kakue n-yroibHUKM MOTYT ObITEH cedeHuamu ky6a? I[lro-
AT KAKOTO CeUCHNA HAMOOIBIIAI !

12. Ha pé6pax mpom3BOJIBLHOIO TETPadIpa YKA3AIN HAIPABJIe-
HuA. MoxKeT Ju CyMMa TOJYYEHHBIX TaKUM OOPa3oOM IIECTH
BEKTOPOB OKa3aThLCs PABHOU HYIIOT

13. /lan mpAMOu TpEXTpaHHLIA yroa ¢ Bepumaon S. ABC —
ero ceuenue. [lokaxure, ITO KBAIPAT IIOMAIA TPEYTOILHIKA,
ABC paBen cymMe KBaJpaTOB ILIOMIAJIEN OCTAILHBIX I'DAHEH
Terpasapa SABC.

14. IIycte n — nenoe. [lokaxure, 9ITO BCE KOIPPUITMEHTHI
ounoma Heioroma (1 + )" HeIETHBI TOra W TOJBKO TOTAA,

n
1.0017 IIPUHUMAET
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korga n nMmeet Bug 2k — 1 (k — HaTypamsHOE UUCIO).

15. Maua cdepa S, Touka P BHe eé u okpyx)uOCTHL Ha S. [o-
KAXKUTE, YTO BTOPHIE TOYKM TIEPECeTIeHUsa CPepsl ¢ TPAMBIMH,
COEIUHAIIIIMEA TOYKY P ¢ TOYKaMM OKPYKHOCTH, JEKAT HA
OPYTOU OKPY2KHOCTH.

16. Haiigure mpegenr mocregoBarensroctm: /1, /14 +/1,

V1I+HV1I+V, .

17. HNokaxwure, uro upu 0 < a < 7/2, 0 < b < 1 pomoassercs
HEPABEHCTBO:

a b
/sin xdr + /arcsin xdx > ab.

0 0

18. Eciu aBa KyOWTIeCKMX MHOTOWJICHA € MEeJbIMEI Kodhduim-
€HTaMU UMEIOT OOLINN MPPALNOHAILHLIN KOPEHDL, TO OHU MMe-
10T elrre oquH o0umi Kopenb. Jokaxure.
19. JoxkaxxuTe, ITO BBILYKJIOE TEJIO, UMEIOIIEE IBE OCHA BPAIIe-
HUs, ABSETCS MIAPOM.
20. B mo6om TeTpasape eCTh TaKasA BEPIINHA, ITO BBIXOIAIINE
13 Heé YIOBIETBOPAIOT HEPABEHCTBY TpeyroabHuka. [lokaxu-
Te.
21. Yetwipe merexona MUK ¢ TTOCTOSHHBIMU CKOPOCTAMU. W3-
BECTHO, YTO TMEPBBIU BCTPETUICA CO BTOPHLIM, TPETBUM U |e-
TBEPTHIM, BTOPOU — € TPETHUM U 9eTBepPTHIM. [JJoKakuTe, 4T0
TPETUN BCTPETUICA C IETBEP THIM.
22. B rpeyroabuuke ABC Basta touka O. [Ipavbie AO, BO
u CO mepecekaT CTOPOHBI TPEYTOMbHUKA B Toukax Ap, B
u Cy coorBeTcTBeHHO. ['1e Hy:KHO BHIOpaTH TOYKY (O, ITOOLI
mwioma s rpeyroabuuka A, B1C 6outa naubosbmen?
23. CymecTByeT au (pyHKIWA, HETPEPHIBHAA HA BEIIECTBEHHON
OCH ¥ NIPUHUMAIONIAA KAXKJI0€ CBOE 3HAYMEHUE POBHO IBA pasa’l
24, MoxHO 11 DOCTPOUTD JOMaHYI0 B KBaAPATE CO CTOPOHOU
1, koTopyo HEKAKag HPsAMasd, HapaLIeIbHAsT CTOPOHE KBAaLPa-
Ta, HE MEPECEKAST ABAKIHI!

a) goManas umeer miuay 1.9;

6) JoMaHasA UMeeT AAUHY 2.
25. Ogun u3 xK02pPUIMEHTOB KBAaJPATHONO TPEXwiIeHa T2 +
px + q wavenwau Ha (0.001. Moxer jgu ero KOpeHb U3MEHUTHCA
6osee, yem uHa 10007
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26. PemmuTh ypaBHeHne:

r=1+

1+
1+

1
_'_7
x
27. Yepes mannnie ToUkn A u B, Jexkalime o 0HY CTOPOHY OT
IIOCKOCTHU (v, IPOBOAATCA chephl, KacaTeabuble K . Hangure
MHOXKECTBO TOYEK KACAHUA.
28. [loxaxuTe, YTO CYMMa TEJECHLIX YIVIOB TETPA3APA MeHb-
e 27.
29. [JoxaxuTe, UTO IIOMIAAb NIPOEKINU €TUHUIHOTO Ky0a Ha,
IUIOCKOCTH YKMC/JAEHHO DABHA, JJIUHE €r0 NPOEKIUW HA OPTOro-
HATHHYIO TIOCKOCTHU TPAMYIO.
30. B TeTpanape aBe BLICOTHI TiepecekatoTca. [lokaxuTe, ITO
[ABE IPYyTU€ BHLICOTHL TOXE IEPECEKAIOTC.
31. Yersipe caMOHABOAAIMIMECS PAKETHI BHIIYIIEHBL OIHOBDE-
MEHHO M3 BEPIINH eIUHUIHOTO KBanpara A; A A3 A,. Pakera,
BRITTyIIeHHAA u3 Aj, JeTUT BCE BpeMA MO HATPABICHUIO K Pa-
kere, Boinymennon us A,. Pakera, Bomyimennas us A, — 1o
HAMPAaBJIEHNIO K pakeTe, Beimyinennoun u3 Az, u 7.1. Cxopoctn
BCEX pakeT PaBHHI. KakoB MyTh KaXkA0W PAKETHI 10 CTOJKHO-
penus’
32. [Mokaxmure, 9TO y JIOOOI0 HECAMOIEPECEKAIOIIEr OCA MHO-
TOYTOALHUKA HAWAETCA JAATOHAID, ETUKOM JEKAIIAA BHYTPHU
HEro.
33. Hauaure MHOXKECTBO LEHTPOB MPABUILHBIX TPEYTOJbLHU-
KOB CO CTOPOHAMU, IPOXONAMIMMY Y€PE3 TPU JAHHBIE TOYKU.
34. Moxno qu Tak BHIOPATH AP, TPEYTOJIBLHYIO TUPAMUILY U
IUIOCKOCTB, YTOOBI BCAKAA IUIOCKOCTD, MapaJjieabHas BBIOPAH-
HOH, IIepeceKalIa Map U IUPaMUIy 10 GUIypaM PABHOU ILIOLIA-
au’?
35. B xmagpaTrOon Tabmune N X N 3anmMcagbl HEOTPUIATEIL-
HBIE YUCIa TaK, 9TO UX CyMMa B JIOOOU CTPOKE U B JHOOGOM
croabue papa 1. [Jokaxure, 94T0 B 5TOU TAaO/IMUIE MOKHO BI-
6paTh N TMOMOXKUTENLHBIX TUCET HUKAKHUE TBa M3 KOTOPHIX HE
OyIyT HaXOIUTLCA B OLHOU CTPOKE WM CTOJIOIE.
36. [lokaxkure, ITO OPTOrOHAILHYIO IPOEKIINIO TPEYTOJLHIKA
MOXHO TOKPBHITH DTUM TPEYTOTHLHUKOM.
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» 37. [IpaBUIBLHBIN TPEYTOJBHUK Pa36UT TPAMBIMU, TAPALICTH-
HBIMU €TI0 CTOPOHAM, HA PABHBIE MEXIY COOOUW MpPaBUILHBIE
rpeyroapuuku. OQUH U3 MATEHBKUX TPEYTCOJbHUKOB YE€DHBIN,
ocranbHble — Genble. PasperiaeTcs mepekpammnBaTh OTHOBDe-
MEHHO BCE€ TPEYTOJbHUKY, TEPECEKACMBIE TTPAMON, MADAJLICThb-
HOU JIF0O0U CTOPOHE UCXOAHOIO TPeyroabuuka. Beerma, iu Mox-
HO C TIOMOIITHI0 HECKOIBKUX TAKWX TTEPEKPAINBAHUN J0OUTHCA
TOr0, YTOOBI BCE MAJEHBKNE TPEYTOIBHUKN CTAJN OCIBIMU !

» 38. [lokaxxuTe, IYTO TPEYrOJbHUK, YETHIPEXYTONbHUK, IIATH-
YIOJBHUK U IIECTUYTONBHUK HEIB3S PA3PE3aTh HA BHIIYKJIBIE
CEMUYTONLHUKH.

» 39. Hangure KpUBYIO HAUMEHBINEN JJUHBI, KOTOPAA COCAMHA-
eT Kakue-HuOy b IBE TOYKW, JEXKAINe Ha CTOPOHAX IPABUIL-
HOI'O TPEYIOJIbHUKA, U JEJUT €r0 ILIOMALb IOIOIAM.

» 40. Hajigure MaKCHMAIBHYIO IUIOMIA b TPOEKIUN IPABUILHO-
O TeTPAdAPa C eIVMHUYHBEIME PEGpaMHU.

» 41. Tlepen mepenron uz N COAAAT CTOUT KATPAT U KOMAHY-
er: «Hase-sol. Ilo aTou KOMaH e HEKOTOPEIE CONAATEL IIOBOPa-
YUBAIOTCA HAJEBO, & HEKOTOPBIE — HANPABO. 3aTeM KaXK IO
CEeKYHIY KaX[ble ABa COJIATa, OKA3ABIIMECH JUIOM ADPYT K
APYTY, HIOBOPAYMUBAIOTCA APYT K APYLY 3ATHLIKAMU.

a) Jokaxure, 9TO ABUXKECHUE IPEKPATUTCIL.
6) Yepes xakoe BpeMs 3TO 3aBELOMO IPOU30ULET?

> 42, JlokaxxuTe, 9TO CyLIECTBYET MIILINOH IOCJEL0BATEIHHBIX
LIEJBIX 9UCEN, KAXKI0e U3 KOTOPHIX MEJIUTCS HA, COTYIO CTEIeHb
HEKOTOPOI'O IIPOCTOI'0 UCJA.

> 43. Jokaxure, ITO HNEHTPHl ABYX OKPYXKHOCTEU U HETHIPE
TOYKU [IePECEYeHNs BHEIIHUX U BHYTPEHHUX KACATEILHEIX JIe-
JKAT HA OJHOU OKPYKHOCTH.

> 44. JlokaxxuTe, UTO CyMMa MJUH peOGep MHOTOT'DAHHUKA He
MEHBIIIE €0 YTPOEHHOI'O IUAMETPA.

» 45. Ilycre s(n) — cymma uudp uucaa n. Joxaxure, 4To
lim s(2") = 0.
n—0o0

» 46. KakoBa MakcuMaJgbHas [JIMHA 3aMKHYTOU MATU3BEHHOU
JIOMAHOU, BIMCAHHOU B €IUHUYIHLIN KPYI'?!

> 47. B egunudHOM KBagpaTe HAaXOmATCA n Toduek. [Jokaxwure,
YTO CYIIECTBYET HECAMOTEPECEKAIOIIAACA JOMAHasdg, Ha KOTO-
POM JIEKAT BCE BT TOYKHA U JIJIWHA KOTOPOU MEHBIIE, 9eM 34/7.

> 48. PaszfenTe MHOXKECTBO HATYPAILHBIX IUCET HA ABA MOIMHO-
xkectBa A u B Tak, 4TOOLI MHOXECTBO CPEeIHUX apudmeruye-
CKUX [BYX Pa3JIUIHBIX DIEMEHTOB 13 A comepkano MHOXKECTBO
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B u He mepecekanoch ¢ MHOKECTBOM A.

49. [loxkaxuTe, UTO €CaU MOCISTHAA UMppa UUCAA 7 HEe HYJb,
TO CyILIECTBYET 1eaoe k Takoe, 9TO B JeCATUIHOU 3AMKUCH 9UCIA,
kn HeT HE OJHOTO HYJISI.

50. [loxaxwTe, YTO BHYTPU BBILYKJIOI'0 MHOIOYTOJbHUKA M
MOXHO IIOMECTUTH €ro 06pa3 npu roMoreTuu ¢ KoadhuimeH-
ToM —1/2.

51. Hama veTsépka uucen (a, b, ¢,d). U3 Heé momyIaoT HOBYHO
49eTBEPKY, BEMUTASA COCEIHIE GUCIA, & U3 HOCIETHETO IEPBOE:
(a —b,b—c,¢c —d,d — a). [Joxkaxure, 9TO PAHO WIA MO3IHO
[IOIYIUTCS IeTBEPKA, OLHO M3 HUUCET KOTOPOU OydeT o MO-
Lyaio npeBocxotuTh 1990, 3a mckmodenmeM cIydas, KOU'Za B
HAYATLHBIN MOMEHT a = b = ¢ = d.

52. Jlo6as mpoeKuus BHIIYKJIOrO MHOIOYTOIbHIKA IMEET AUa-
MeTD He MeHbIIe efuHANEL. JOKaKuTe, ITO BHYTPU HEI'O MOXK-
HO TIOMECTUThL OKPYIKHOCTB panuyca 1/3.

53. HocregosareabnocTs {a,} COCTOUT U3 HEOTPULATEILHBIX
qucet, u AV M0BIX M U N Gyt < Gy + Gn. Jokaxwure, aTo

cyIecTByeT mpegen lim 4.
n—oo "

54. B crpane 1988 ropozos u 4000 mopor. Hokaxkure, 4TO
MOXKHO VKa3aThb KOJBIEBOU MAapIIPYT, MPOXOAAIMN HE Gosee
4geM depe3 20 ropogoB (Kaxjas gOpora COeJUHAET ABa [OPO-
aa).

55. Cpeau TpeyroasHukoB ¢ BepumHaMu B 100 maHHBIX HA
ILIOCKOCTH TOYKax 00mero noaokenus me menee 70% octpo-
yroabubix. [Jokaxwnre.



[MTpunoxxeHue

CoBeThbl YHACTHUKY OJinMInuagbl

1. IIpounTanTe yCcJIOBUA BCEX 3a4ad W HAMETHTE, B KAKOM IIO-
pagke BBL OyJeTe UX PelaThb. Y IYTUTE, YTO OOBIYHO 3aJa9M YIOPs-
MAOYEHEBI II0 BO3PAaCTaHUO UX TPYAHOCTH.

2. Ecau ycioBue, Ha Balll B3TIAL, MOXHO MIOHATH PA3HBIMU CIIOCO-
6aMu, TO HEe BBIOUpAUTE CaMbIl yAOOHBIN uA cebs, a o0palmanTech
K JEeXYPHOMY C BOIPOCOM.

3. Ecau 3amava penmiach CIUIIKOM JIE€rKO — DTO IIOJO3PUTENb-
HO, BO3MOXKHO, Bbl HEIIPABUJIBHO IIOHAJN YCJIOBHE WJIN I'1€-TO OIIU-
OIUCE.

4. Ecin 3agada He peImaeTca — TONPOOyUTEe €€ ympOCTUTH
(BaﬂTB MEHBIIVE YUCIa, PACCMOTPETH YaCTHBIC CIyYdal U T,Z[) NI
IIOpelIaTh €€ «0OT IPOTUBHOI'O», NI 3aMEHUTDH "IUCIa 6yKBaMPI nT. no.

5. Ecam HescHO, BepHO /M HEKOTOPOE YTBEPXKAEHWE, TO IIbI-
TATECh €ro MOOYEePEsHO TO NOKA3BIBATH, TO ONPOBEPrarh (CoBeT
A.H. Koamoroposa).

6. He sanukiuBanTech Ha OJHOU 33Ja4€: WHOTA OTPHIBAUTECH
OT HEee " OHeHI/IBaI;‘ITe nogoxenne. Ecan ecTs X0THL HeOOILIINE ycoe-
XM, TO MOXHO IIPOJO/IKATD, & €CIH MBICIb XOAUT IO KPYry, TO 3a-
[ady JydIe OCTaBUTH (XOTA OB HA BpPeMA).

7. Eciu ycTanu, OTBACKUTECH HA HECKOIBKO MUHYT (TIOCMOTPHUTE
Ha 00JaKa WIN IPOCTO OTHOXHUTE).

8. Pemwms 3amady, cpasy OQOPMIAUATE pelIeHre. JDTO IOMOXKET
IPOBEPUTH €r0 IPABWIHLHOCTH U OCBOOOAUT BHUMAHUE NJAA NPYTUX
3a0a9.

9. KaxapIll mar pemenus HaJo (GOPMYJIUPOBATE, JaXKe eCIu OH
KaXeTCA OYeBUIHBIM. yﬂoﬁHO 3alIUCHIBATH PEIIEHNE B BU A€ HECKOJIb-
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KUX yTBEepX AeHun (1eMM). DTO MOMOTAaeT MPU IPOBEPKE U 06CY X ne-
HUM PabOTH.

10. Tlepex Tem kKak caaThb paboTy, IMEPEIUTAUTE €€ (TIa3aMU
TPOBEPAIOIINXY — CMOTYT J¥ OHU B HEU Paszo0paThCsa?

KpuTepuu oueHkun paboT

IIpoBepka pa6or Ha oamMIHALe OTIMIAETCA OT NPOBEPKU KOH-
TPOJBHBIX. B IIKOIe BHUMAHWE y4IUTelIA COCPEJOTOYEHO HAa HENO-
CTATKaX, MOCKOIbKY 3TO IIOMOraeT OTPabOTaTh HABBIKM M JOBECTU
ux g0 aBromarmsMa. Ha oruMnuane meiapb Apyras — BBIABUTH IIO3U-
TUBHBIE MW, HAUTH IyMAIOLMX IKOIbHUKOB, X IOTOMY OTHOLIEHNE
K OIHCKaM ¥ JaXe OmuOKaM JOBOJIBHO CHUCXOAUTEIBHOE (TeM Goee
YTO MHOTHE HIKOIBHUKZ HE YMEIOT I6TKO BBIPAXKATH CBOM MBICIN).
Bou1 cayvan, xKorga CnenuaabHBIU Ipu3 ObLI DPHUCYKAEH 33 CaMylo
KPaCUBYIO OIIMOKY.

B coorBercTBHU € meaAIME IPOBeJEHNA OJIUMINALLI CTPOUTCA U
cucTeMa OUeHOK. T'DajuIMOHHBIMU CTAIN CJIEAyIOMINe OLEeHKN:

+ 3ajgava pemeHa IPaBUIBHO;
+  3ajava pelreHa, HO UMEIOTCA MEJIKUE 3aMeYaHUA K PEIIeHUIO;

+ 3agava B meaoM pemeHa (B DELIEHUN UMEIOTCA JEIKO yCTPAHU-
MBI€ IPOGEIEI);

+/2  wumeercs 3HAYUTEIBHOE NPOABYIKEHUE B DEIIEHUM, HO IIOJ-
HOe pemreHme TpeOyeT MPUBIEICHUA NPYTHUX CYIIECTBEHHBIX
naen (3a4a4a PereHa (HAIOAOBHHYY );

F  3aja4a HE pelleHa, HO HOAXOJ K PELICHUIO IPABMICH;

—  3ajadva He pelleHa, HO MMEITCA HeKOTOpHIe pa3yMHBIe cO0Opa-
JKEHUS;

—  33JadYa pelleHa HEeIPABIILHO;
0 3ajada He PelIAJACh WIX PElIeHue He 3alKUCBhIBAIOCH;

! nOo0aBIAETCA K OLEHKE, €CJAU PElIeHNe CONEPXKUT APKUEe UIEHU.
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MaTemaTu4yeckuin cnosapuk

Breinykias 060/i0YKa MHOXECTBA TOYEK — MUHUMAJILHAS BBI-
nykiaas Gurypa, COZepKamasg 3TO MHOXeCTBO. MuHuMaib-
HOCTh O3HAQYaeT, IYTO M00ad BBHIMYyKIad (Purypa, Comepxkaras
MHOX€ECTBO, COJEPXKUT U €ro BBILYKIYIO 060104YKy. Brimyki-
as 000109Ka MHOX€ECTBA ABIAECTCA IIePeCedeHreM BCeX BBIILYK-
JBIX (PUT'yP, €ro COAepXKaInX.

Breinyknas ¢durypa — durypa, BMecTe C II00BIMI ABYMsA CBOUMUI
TOYKAMU COAEPKAMAA OTPE3OK, UX COETUHAIOLIVIL.
CBolcTBa BRIMYKIBIX GUTyD: a) mepecederue awo60ro (gaxe
6E€CKOHETHOr0) KOIMIECTBA BHILYKJIBIX (DUIYD ABIAETCA BbI-
IyKI0U Gurypou. 6) ecam TOIKa JeKUT BHE PUryPBI, TO CyILe-
CTBYET pa3JeaAromas IpaAMasd, 0 OAHy CTOPOHY OT KOTOPOU
AeXUT GUrypa, a Mo APYryH — NAHHAA TOIKA.

BBINYKJIBIM MHOTOYTOJIBHUK — MHOTOYTOJBHUK, 006712 Taiomui
JTIO0OBIM 113 CIEeAYIOMINX SKBUBAJCHTHBIX CBOI/UICTBZ
a) OH ABIAETCA BBITYKJIOU (PUTYDOL;
6) OH JEXUT IO OZHY CTOPOHY OT HPAMOU, COAEPIKAIICU JI0-
OyI0 ero CTOPOHY;
B) BCe ero yruasl Menbire 180°;
F) OH ABJAETCA IMepeceIeHueM HEeCKOUbKUX HOJIyHJIOCKOCTeIL;I;

1) OH ABIAETCSA BEILYKION 00G0I0TKON KOHETHOTO IUCIA TOIEK.

Broinyknas pysknusa. Oysxnua f(r) Ha3bIBAETCA BBILYKJION BBEPX
(mw mpoCTO BEIMYKAON), €cau e€ noArpaduk (T. e. MHOKECTBO
Touek {(z,y) : y < f(x)}) aBaserca Bommykabiv. PyHxuwms
HA3BIBAETCA BHIMYKIOW BHU3 (MIM BOTHYTOU), €CAM €€ Had-
rpaduK ABAAETCA BBILYKIBIM MHOXECTBOM. BaXHBII KpuTe-
pPHUH BHILYKJIOCTU: HEOTPUIATEIHLHOCTH BTOPOU IPOU3BOIHOM.
[pu peureHm 3,44 IPUMEHICTCA HEPABEHCTBO Vencena A
BBIYKJIBIX BHU3 (DyHKIWU:

1 <& 1 <&

I'pad. Bo muorux curyanuax ygoO6HO n306pax)kars 00BEKTHEL TOY-
KaMU, & CBA3W MeX Yy HUMU — JUHUAMUI UIN CTperkaMu. Ta-
KO CIOCO0 IpeACTaBIeHUA HasblBaeTCsA rpadom. Hampumep
cxeMa MeTpo — 370 rpad. Toukn HA3BIBAIOT BEPIIMHAME I'Da-
da, a mum — pebpavu (cm. Temy «['padbn).
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epeBo — rpad 6e3 IUKIOB.

JokazaTenbCcTBO OT NIPOTHUBHOro. KocBeHHOE [OKA3aTEILCTBO,
ocHoBanHOe Ha npumunune: «Ecam mpormsomosoxuoe yTBEp-
K JeHne HeBepHO, TO MCXOJHOE yTBepXaeHue BepHO». Paccy-
XK IAIOT IPUMEPHO Tak: «/JOmyCcTmM, MCXOOHOE yTBEPXKICHUE
HeBepHO. EcIu m3 3TOro moaydmm mpoTmBOpEedHe, TO MCXO[-
HO€ yTBEDXK JeHNe BEPHON.

[Ipo6Has 9acTb YMCIa — Pa3sHOCTH MEXY UUCIOM U €rO HeJI0H
JacThio (BCerja HEOTPUIATETbHA W MeHblIe eimHunsl). O60-
snadenue {a}. HIpumepsr: {5} =0, {1.9} = 0.9, {-0.3} = 0.7.

HWrpa. MaremaTuieckue Urpel OTIMIAIOTCA OT OOBIYHBEIX TEM, ITO
B HUX MOXHO 3apaHee OIpeJelIuTh MCXOJ WIPHL. B Takwmx
urpax IpearnoaraeTca, YTO UI'POKU He NeJal0oT ommbokK, T. e.
UrpPAIOT HAWIYYIIIM 06Pa3oM.

WHBapuaHT — BeIMYMHA, KOTOPaA HE M3MEHAETCA B PE3yIbTaTe
3aaHHBIX Onepaumuil (HampuMmep, ILOWanb GUIyphl OTHOCHU-
TEABHO ONEPALAN PA3PE3AHUA U MEPECTAHOBKY IaCTeN).

Nuayxkoms (cM. MaTeMaTHIeCKas MHAYKIA).

Komnoaunus (cynepnosunusa) dynknuu f(y) u g(z) — s10
dymxman f o g(z) = f(g(z)).
KoHcTaHnTa — TNOCTOAHHAA BEIMYUHA OTHOCUTEJIBHO HEKOTODPOU

nepemernnon. O6osnagenne const. Hanpmvep, f(z) = const.

KouTpnpumep — mpuMep, ONPOBEPraoOIIni 3aJaHHOE YTBEDXK Je-
HUE.

KoHTYyp — 3amMKHyTas HeCaMOIEPEeCEKAIOMAACH JIUHU.

JlemMmma — BCOMOraTeIbHOE YTBEDXJEHHE, KOTOPOE HCIOIb3yeT-

ca Kak TeopeMa. V3/0XKeHne HAYIHBIX Pe3yJIbTaTOB M PelIe-
HUI 33434 C HOMOIIBIO JeMM 006JerdaeT BOCIPUATHE OCHOB-
HBIX UJeM U COKpAaImaeT 00beM TeKCTa. (AHAIOIMYHYIO POIb
BBIIOIHAET HOAIPOrPAMMA B CTPYKTYPHOM IPOIDAMMEDPOBA-

MaremaTudyeckas MHAYKIMa. MeToq nokazaTeirbCTBa yTBEp-
xkpeHvn Tuna: «/Ias KaxJoro HATYpPalbHOT'O YMUCIA N BEPHO,
4970 . . .». Takoe yTBepx JeHIe MOXHO PACCMATPUBATH KAaK IIe-
mouKy yreepxkaenui: «[Ixa n = 1 BepHO, 9TO .. .», «aan = 2
BEPHO, ITO ...», u T.A. (CM. BBeAeHme K Teme «MHAYKIAA ).
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MeTog kpaunero. Oco6rle, KpawHMe OOBEKTHI YACTO CIYKAT
«KpaeyroabHBIM KaMHeM» pemenusa. Hampumep, paccmaTpusa-
0T HamOOuIbIIee IUCI0, OIMKANIIYI0 TOYKY, BEPIIXHY MHOIO-
YTOIBHUKA, TPEAETbHBIN CIydal.

HarypanpHoe umuciao — ogno m3 umcex 1, 2, 3, ... MHOXecTBO
HATYPAIbHBIX 4uce1 o6o3uagaerca 1N mwm 7 .

O6paTubm xog. Ecar B 3ajade 3aJaHa HeKOTOpad OMEpalud, U
5Ta omepanusa 06paTUMa, TO MOXHO CAeJaThb «OOPATHBIU XOI»
OT KOHEYIHOI'O pe3yabTaTa K UCXOAHBIM NAHHBIM.

O6mee nosoXKeHWe. a) TOYEK HA MIOCKOCTU: TOYKM HE COBIAA-
10T 1 T00ble TPU U3 HUX 00Pa3yioT TPEyTrOIbHUK (He JeXKaT Ha
OJHOU IPAMON); 6) IPAMBIX HA INIOCKOCTI: CPEAK IPAMBIX HET
TAPALIETbHBIX U MIO0bIE TPU U3 HUX O6Pa3yl0T TPEYTOMBHUK
(AmKakwe Tpu HE MPOXOIAT IE€pPE3 OAHY TOUKY).

OauMnuajgHble 3afa4vu. JTO TUI 33439, 3AaHIMAIOIIAX IPOMEXY-
TOYTHOE MOJOXKEHUE MEX Y MKOABHBIMU 3aJaMU U HayIHBIMU
npobaemamu. Ilockoabky BpeMa Ha OIMMIHNAJE OrDAHIYEHO,
XKeJdaTeabHO, 94TO0OBI OTBICKAHTE OyTU K PEHICHUIO OBLIO IIAB-
HOU TPYAHOCTHIO, 8 0(pOPMICHUE PEIICHU HE TPE6GOBAIO 60ab-
LIUX YCUINH.

OpueHTUPOBaHHBIN I'pacd — >To rpad, Ha Kaxg0M pedpe KOTo-
poro ykaszaHo HampasiaeHue. QOpUeHTHPOBAHHBIU Ipad 3a1a-
10T, COeAUHAA BepInHLI cTpeakaMu. O6X01 OpueHTIpOBaHHO-
ro rpada Ipou3BOLAT, ABUI'AACH TOJBKO BIOJb HAIIPABICHU
CTPeJIOK.

ITapajgokc — 0Y€BUHO HEBEPHBIU PE3YIbTAT, MOy IYCHHBIN BHEII-
HE TIPABUILHBIMU PACCYXAeHUAME. [IpmamHa mapagokca 3a-
KJII0YIAeTCA Tu00 B TOHKOU JOTMIECKOU OUMOKe, 60 B He-
BEPHBIX MCXOIHBIX IPEANOCHLIKAX.

ITapameTp — BeaW<IMHA, KOTOPAsA CIMTAETCA U3BECTHOU WIA KO-
TOPYI0 MOXHO BBIOpaTh. Hampumep B ypaBHEHHH NPAMOU
y = ax + b 6ykBamu a u b 0603HaYEHBI TAPAMETPHI.

Ipunnun Aupuxie. B npocrenmeM BHAe €ro BLIPaXKaloT TakK:
«Ecau gecaTs KpOIUKOB CUAAT B AEBATH AIIAKAX, TO B HEKOTO-
POM SIMKE CUAAT HE MEHBIIE ABYX KPOJIMKOB» (CM. BBEICHUE
x Teme «IIpuannn Jupuxier).

ITogcmoBo — 4acTh croBa U3 OYKB, MAYIINX B HEM TOAPAI.



88 Hpusosxcenue

PaBHoBesukue GpUrypbl — QUTYPHl HA TIOCKOCTH, WMEIONTAE
0IVMHAKOBYIO IIOMAIb, WIA B MPOCTPAHCTBE, UMEIOIINE OIu-
HAKOBBIM 00'BEM.

PaBHococTaBiieHHbIe (pUrypbl — aBe GUrypBl, OHY U3 KOTO-
PBIX MOXHO Pa3pe3aTh Ha YaCTHU, N3 KOTOPBIX MOXKHO CIOKUTH
APYTYIO.

Pas6uenue — npeacrabrenue Gurypsl B Buge O0bEIUMHEHUsA He-
CKOJBKUX HENEPeCEKAIomuxca (KpoMe, O6BITh MOXET, IO I'pa-
Hune) guryp.

Packpacka. 'oBopaT, 4TO ¢urypa mokpaireHa B HECKOIBKO ILIBe-
TOB, €CIM KaXAOU TOYKE (PUTYPHI HPUMUACAH OMPeNeNeHHBIN
LBET.

PaHPIOHaJIbHafI TOYKA — TOYKa C PAaIMOHAJBbHBIMU KOOPDOUHATA~
MH.

Peaykuus — cBefeHUE UCXOAHOU 3312491 K APYTOU, 60I€€e IPOCTON
(mampmmMep, 9TOOBI HAUTKH CyMMY BHYTPEHHUX YTJIOB MHOTO-
YTOILHUKA, MOXKHO Pa3pe3aTh ero HAa TPeyrOALHUKN).

CJi0BO — yHOpsAA09€HHBI1 HAOOP OGYKB (CHMBOIOB).
Cynepnosurnusa GpyHKOuu (M. koMmo3unusa GyHKIH).

TpUBUAILHLIM — JErKO OCYIIeCTBHMEIH, XOPOIIO M3BECTHBLIM, HE
TpeOyonmil HOBBIX niel (B CPEJHUE BEKA (TPUBUYM» — DTO
HAYATLHBIN KypC U3 TpeX HayK: IDAMMATHUKU, PUTOPUKHA W
OUAIEKTUKH).

DakTOopUal — NPOU3BEAECHUE BCEX HATYPAIbHBIX IUCEI OT equ-
HUALBI 10 HeKOoToporo uucia. O6osnadenue: n! =1-2-...-n
(cormamenue: 0!=1).

Ilenas To4Yka — TOYKA C LEJOTUCICHHBIMYI KOODAUHATAMY.

Ilenas 4yacTh YnciIa — HaAuOOIBIIEE LEJIOE THUCJO, HE MPEBOCXO-
asmee ganaoe. O6osnadvenue [a]. IIpumepsr: [5] = 5, [1.9] =1,
[-0.3] = —1.

ITenounCAeHHBIM BEKTOP — BEKTOD C HETOYUCICHHBIMU KOODAT-
HATaMU.

Iykn — 3aMKHYTHII IyTh IO pebpam rpada, BIOIL KOTOPOTO

BEPIINHBI HE TOBTOPAIOTCA. 1IuKI B OprmeHTHpOBAaHHOM T'pade
NOMIXKEH IMPOXOJAUTH II0 HAIIPaBJICHUIO CTPENOK.
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O603Ha4veHus

abc
n!
max(a, b)
min(a, b)
fa,]

(a,b)

[a,b)
f([a,0])
AABC

ZA

n

Z a,—bi

i=1

| B RLED)
k=1

fog(z)
f® ()
i

const

MHOXECTBO HATYPAIbHBIX TUCET

MHOXECTBO TEJIBIX TUCET

MHOXECTBO PAIMOHAIbLHBIX THACE

MHOXK€ECTBO JEUCTBUTEIbHEIX (BEIIECTBEHHBIX) THCEI
MHOX€CTBO KOMILIEKCHBIX THCEI

IyCTOE MHOXKECTBO

memas 9acTb IUCTIA

ApPOOHAA YACTh YUCIA

a meauTca Ha b

a neaut b (b nemmrcsa Ha a)

HanbOMLIINH OOLINY AEIUTeIb TUCeT M U T
HauMeHbIIee 00mee KPpaTHOE TUCeT M U N
crenyer, BIedeT 3a cobou (Hampmmep,
a=1=ad’>=1)

PABHOCWIBHO; SKBABAJIECHTHO; HEOOXOAUMO U AOCTA-
TOYHO; TOTJa U TOILKO TOT/A; €CIU U TOALKO €CIn
(mpmmep: a® +b2 =0 a=0ub=0)
necarmanas 3amuch wucra (abc = 100a + 10b + c)
daxropuar, n! =1-2-...-n (cormamenne: 0! = 1)
MaKCHMyM — HAmOOJIbIICE U3 ABYX THCEJ a U b
MUHUMYM — HAUMEHBIIEE U3 ABYX YUCeT a U b
OTPE30K IHMCIOBOY HPAMOU (KOHLEI €My

NIpUHA IIEXKAT)

FHTEPBAT IACIOBOM IPAMOU (KOHIBI €My HE
NPUHANIEKAT )

IOy MHTEPBAT

MHOXECTBO 3HaYeHMU (pyHKIum Ha OTpe3ske [a,b]
Tpeyroabuuk ¢ BepumHaMu A, B u C

yrox A

cymma aiby + a2bs + ... + anby,

npoumssenenue f(z1)f(z2)... f(zn)

f(g(z)) — xommosunusa (cynepmosmuusn) GyHKIIN
k-7 mpomsBognan dynkuun f(x)
Ipefer IPA N, CTPEMAMIEMCA K GECKOHETHOCTH

KOHCTaHTa, TOCTOAHHAA BEININHA
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