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IIpepucaosue

Jlammas pa3paboTKa cocTaBieHa Ha OCHOBE 3a/[ad BOUEPHETO OTHeIeHUs
Magioro mexmara. OHa mocBsimeHa W30PAHHBIM BOIPOCAM OJIUMIIAATHOTO
JIaHa, OOBITHO He 3aTPATMBAEMBIM B CpPeIHEN MIKOJe, OMHAKO HaXOAAIINM
IMAPOKOE MPUMEHEeHUEe IPU PeIieHUur 3aa4 BCEBO3ZMOKHBIX MaTeMaTH4e-
CKUX OJUMITHAJ JJIA [TKOJbHUKOB.

B mepBom maparpadge pasoOpaHbl 3amauu Ha MIUPOKO WM3BECTHBIN
npuniun [{upuxme. [lomumo mpocteix 3amad, 3mech MPeAJIArailoTCs W TOCTa-
TOUYHO CJOKHBIE 3aaud, B KOTOPHIX IEHTPAIBHOI YACTO ABIAETCS ApYyTras
upes, a UpuHIUN [wpuxie JuIb IIOMOTaeT B JOCTUKEHUU IIeJIH.

Bo Bropom maparpade umccienoBaHbl 3ajjauu, CBA3aHHBIE ¢ meell Ha-
XOKJeHUs MHBapuanta. Takume 3ajaum 4acto MOKHO BBIJIEJNHTH [asKe I10
caMoOMYy YCJIOBUIO: OOBIYHO peub B HUX HUAET 0 KAKUX-TU00 TO3UIUAX, [OH-
CTBUAX, UTPaX W T. . ITU 3aJaYN IACTO OKA3BIBAIOTCA OUEHD CIOMKHBI yIKe
TeM, UTO WHBAPUAHT OBIBAET JOCTATOYHO TPYAHO HAXOIUM.

B rpernem maparpade cobpaHbl 3agauM Ha WUCIOJb30BAHUE METOJA
MATeMaTHYeCKOl MHAYKIMU — JOCTATOYHO CHUJIBHOIO METOa pelleHus He
TONIBKO OJIMUMIIUAMHBIX 3a/aU.

Msr mocrapasuch momo0paTh 3amavud TaK, YTOOBI UX METO[Abl PeIleHMms
OblIM Hamboee TUIWYHBLI [UIA KayKAOr0 M3 KJIACCOB 3amad. BeiBombl, 10-
JydeHHbIe MU PeNTeHuH MHOTUX u3 PAa300PAHHBIX TMPUMEPOB, 3aYaACTYIO
ABIIAIOTCA «KJII0UOM» K PEIIeHUIO IPYrux, 6ojiee CIOKHBIX 3a/1au. XOTeJI0Ch
Obl TakyKe OOpaTHTH Ballle BHUMaHUe HA (DOPMY pelleHWs B MPUBEIEHHBIX
MpUMepax, Tak KaKk CTPOTOCTh W MOCJIEIOBATENbHOCTh WM3JIOMKEHUs UTPATOT
HEeMaJOBAKHYIO POJIb MPU PENIeHUN CIOMKHBIX 3a7ad.

Hapeemcst, uto pasobpanmbie 3aauu OKayKyT BaM IOMOIIb HPU IO~
TOTOBKE K MareMaTHYeCKUM CPayKeHUsAM B BAIell ITKOJe, ropojie, 00IacTu,
a, MoyKeT, u 0oJiee BECOMBIM OJIMMITHAIAM.

Hemnaem ycmexal



§ 1. Hpuramun [Iupnxae

BosmoskHo, BB yike cablmmannm mpo 31oT mpuHnun. M, ckopee Bcero,
B TEPBBIIl pa3 Bl YCABIIAMN €r0 POPMYIUPOBKY B TAKOM ITYTIAUBOM BHE:
«Ilycrh ecTh n KiIeTOK, B KOTOPBIX cuput He meHee n—+ 1 kpoamkos. Torma
HAWETCA KIETKA, B KOTOPOU CHUAUT He MeHbIe MBYX KPOJUKOB.»

JlokazarenbcTBO 3TOTO (paKTa upe3BbIUaHO mpocto. Ilpemmonoskum,
YTO 3TO HE TaK, T. €. B KaKIOU KJIETKe CHUAUT He Oojiee OJHOTO KPOIMKA
(omwH wmam Hum omgmoro). Torma, Tak KAk KJIETOK 7, TO BO BCeX KJETKAX
cugut He Gosiee, YeM 1 KPOJUKOB, UTO MPOTHBOPEUUT YCIOBHIO.

O6paTture BHUMaHHe, YTO MbI He MOKEM YyKa3aTh, B KAKOil MMEHHO
KJIEeTKe CHUIHUT O0OJbIlle OIHOr0 KPOJAUWKA (majke He MOKeM CKasaTh, Ha
CKOJIbKO 0OJIbIIE), MBI MOJKEM TOJbKO YTBEP;KJATh, YTO TaKasg KJIETKA
obs3aTesibHO ecTh. Hasasmoch ObI, MOTYyYeHHBIX CBEIEHHI COBCEM MAJIo,
OHAKO W HAa OCHOBAHWUM TAKWX HE3HAUMTENHHBIX MAHHBIX MOKHO [IeJaTh
3HAUYMTENHHEIE BHIBOJIHI.

Pasbepém npumenenue npuniuna [lupuxiie Ha mpuMepax.

1. a) B kopobOre gesxar mapuku AByx nBeroB. CKOJIBKO IIAPUKOB
MOCTATOYHO HAYyTaJ BBHIHYTh U3 KOPOOKH, YTOOBI CpeIM HUX 3aBEIOMO
HAILINCH [BA OJHOTO I[BeTa?

Pemenwue. IlonsarHo, 4To ABYX MIAPUKOB HETOCTATOYHO: MOKET OKa-
3aThCsl OfMH YEPHBIMA, Apyroil Genwiit. Beinem tpu mapuka. Tak Kak 1Bera
BCEro /[Ba, 1o 10 npuHnuity [lupuxie xors Obl iBa mapuKa OyIyT OJHOTO I[BeTa.

OrBer: 3 mapuka.

3damMeuanune. BwrackuBasg Tpu Imapmka, MBI OymeM YBEDPEHBI, YTO
CMOKeM BBIOpaTh W3 HUX BAa OJHOTO I[BETAa, HO HEW3BECTHO, KAKOTO —

4épHOTO MiIu 0eJsoro.

1. 6) B secy pacrér muinuon émok. VI3BecTHo, 4T0 HA KaKAO0M W3 HUX
ue 6omee 400 000 uromor. [loraskure, 4Tto B Jecy HAWAyTCSA 1O KpanHein
Mepe Tpu 6JIKU ¢ ONWHAKOBBIM UHCIOM WTOJIOK.

Pemenune. Bymem paccakuBarh HaIux «KPOAMKOB-EIOK» IO «KJIET-
kam» ¢ Homepamu ot 0 mo 400 000. B ramayio «riIeTry» OymeM «camKkaTb»

Te 8JIKM, Y KOTOPBIX YMCJIO WTOJOK PABHO HOMepPY KJIeTKW. 3agava Oymer
pellieHa, eCau MBI JIOKAyKeM, YTO HAUIETCA <«KJIETKa», B KOTOPOWl «CUIUT»
He MeHee Tpéx émor. Bcero «wmerox» 400 001 mryka. U ecaum Ob1 B Ka-
JRION W3 HUX CHIeJ0 He 0ojiee IBYX <«KPOJHUKOB-EJ0K», TO BCEro 6J0K
o610 061 He Oosee, yem 2-400 001=800 002 mryx. A 310 He Tar. Cie-
[OBATeILHO, HAUMETCS XOTA OBl OJHA «KJETKAa», B KOTOPOU He MeHee TPEX
«KPOIUKOBY.

Sameuanue. Mol okasanu, 4o TakuX 60K He MeHee TPEX, HO MBI
He 3HaeM TOYHO, CKOIBbKO mX. Mosker ObITh, O, Mosker 6biTh, 100, a mMosker
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ObITh W Bech MUJUIHMOH. Bojiee TOro, MBI He 3HAEM, CKOJIHKO KOHKPETHO
urosok Ha Hux. Moxer, 5, momxker, 400 000, a moxxer u Hu ofHOIi!

WNuorma npuHOUI pacCcyskIeHUA, UCIOIb30BAHHBIA B IIPEIbIIYIIel 3a-

fadve, emé Ha3bIBAIOT 0000w énnbim npunyunon Jupuxae: ecim B N wieTrax
cuput He MeHee kN1 KpOJIMKOB, TO HAWMETCA KJIETKA, B KOTOPOH CUIHUT
He menee k1 KpoJMKOB.

3amerum, uro npu k=1 o6obménnsiii npuanun [lupuxiae mpespaia-

ercsi B OOBIUHBIN mpuHInn [{upuxie.

2. B samure nme;kar mapsl: o KpacHbix, 7 cunux n 1 senémerii. Hakoe
MUHUMAJIbHOE YMCIO IAaPOB HYKHO BHIHYTH He TSNS, YTOOBI HaBEePHAKA
gocTarth 2 Iapa OfHOTO I[Bera’?

3. a) B rémnoii kommare crour mmkad, B ANUKE KOTOPOrO JIEKaT
24 uépubix u 24 cunux HOCcKa. GKOJBKO HOCKOB CJIe[[yer B3ATh u3 mKadga,
4TOOBI M3 HUX 3aBEJOMO MOMKHO OBLJIO COCTaBUTH IO KpalHel Mepe OIXHY
mapy HockoB ofguoro msera? (Peub mmér o MUHUMAILHOM YKCJe HOCKOB.)

0) CKOJIBKO HAIO B3ATh HOCKOB, YTOOBI 3aBEOMO MOYKHO OBIJIO COCTa-
BUTh XOTA OBl OHY APy HOCKOB 4EPHOTO 1iBeTa’

4. Kak um3aMmeHuTcs perneHue 3ajaum, eciu B smnimke Jeyar 12 map
4épubix u 12 map cumHUX GOTMHOK U TpeOyercsi COCTABUTH APy OHOTO
1Bera (Kak B IIyHKTe a) M Iapy 4épHOro mpera (Kak B IyHKTe 0)?

9. Benbix m 4épHBIX KpPOJIMKOB paccaskuBajim IO KiIeTKaMm. bersix
ObL0 Gosbiie, yeM 48pHBIX. JloKazkuTe, yTO HAUMETCA KIETKA, B KOTOPOU
OeBIX KPOJUKOB CUAUT OOJBINE, YeM UEPHBIX.

6. Ilerss xouer HammcaTh Ha JOCKE DD Pa3IUYHBIX [[BY3HAYHBIX UUCEJ
TaK, 4TOOBI cpegn HUX He ObLI0 ABYX uwmcea, paiomux B cymme 100.
CMoOeT I OH 9TO CcHesarh?

7. Jlokakure, 4YTO PABHOCTOPOHHUI TPEYrOJbHUK HEJNb3S IOKPHITH

ABYyMs MEHLININMHU PAaBHOCTOPOHHUMMU TPEYroJbHUKAMU.

Pemenune 3amernm ciegyiomiuii garr: ecad JJTUHBI CTOPOH He-
KOTOPOTO TPeYyroJibHWKA He O0JibIlle @, TO JJINHA OTPe3Ka, COEIUHSIONEro
Jqro0ble IBe TOYKHU HTOT0 TPEYroJIbHUKA, He Oosbine a. [lokaskem aro.

IIycts M u N — nBe toukm 3amanuoro tpeyroibauka ABC. Ecau onn
He JiesKaT HA CTOPOHAX HTOTO TPEYTOAbHUKA, TO MOKHO HPOIIUTH MPAMYIO
MN no mepeceveHUsi CO CTOPOHAMU TPEYrOAbHUKA
B toukax M, m N,. OueBujHO, 4r0 JJIMHA OTpE3-
ka MN Oyper ne Oonbime pmuubl orpeska MV,
(pme. 1). Ecoim M| N, mapaiienen Tpetbeil cTOpoHe
TpeyrojibHnuKa, TO U3 CBOUCTBA Tpalenuu ero nam-
Ha Oymer He GOJbINE [JIUHBI ATOW CTOPOHBI.

Ecnn sxe M|N, He napaiieneH TpeTheil cTo-
poHe TPeyTOTbHWKA, TO TOTJAa W3 ONHOIN BepIITWHBI Puc. 1




L TPEYTOILHUKA MOKHO IPOBECTH MPAMYIO, Iapai-
nenpuyto M N, (manpumep, na puc. 1 510 TpaAMas
AK), n pnuma MN 6Gyger menbiie pajuHbl AK.
K Ocrasoch [OKasarh, 4TO [JIMHA OTPE3Ka, COeIN-
HAIOIero OHY W3 BEPIINH TPEYrOJbHWKA C TOU-
A B Kol Ha NPOTUBOIOIOMHOW CTOPOHE, He MPeBoC-
Puc. 2 XOMUT [JIUHBI HAUOOJBIIEN CTOPOHBI JTOTO TpPe-
YTOJILHUKA.
[Tyecrs K — rmoura ma cropone BC u /C</B (puc. 2). Torma yrox
AKB — suemnuit mias tpeyroapuuka ACK, ciemosarenbno, /AKB>/C>
>/B. B tpeyroibHuKe HATPOTUB OOJBIINETO YA JEKUT OOJBINAS CTOPOHA.
Caenosarennno, AB >AK.
Termepb MOKHO pemiuTh MCXOAHYIO 3amady. Ecau ObI paBHOCTOPOHHWMI
TPEYTOIHHAK MOYKHO OBLIO TMOKPHITH JBYMs PABHOCTOPOHHUMHU TPEYTOIh-
HAKaMW MEHBINEero pasMepa, To Mo npuHnuiy Jlwpuxie ogmu m3 srux
TPEYTOIHHUKOB TOKPHIBAI OBI [IBe BEPIMUHBI MCXOMXHOTO, HO TOTIA OH CO-
mepskas Obl B cebe OTPe3OK, [JIMHA KOTOPOro Oblaa Obl 6OJIbINE, YeM [JINHA
ero cropousl. [IporuBopeune.
8. ¥V uenosera Ha ronose He Oosee 400 000 Bomoc, 8 MockBe Gosee
8 murH. xuresent. [{oxkasure, uro manmyres 20 MOCKBHUYEH ¢ OFUHAKOBHIM
YUCTOM BOJIOC.

9. O nacenenuu ropona llogauk u3BecTHO ciemyoIIee:

a) Cpegu smureneit Iloganka He HagéTCA ABYX € PABHBIM YHCIOM
BOJIOC HAa TOJIOBE.

6) Hu y ognoro sxurens Ilogamka Ha rosose He pactér posHo 518 Bo-
Joc.

B) Hureneir B [Toganke Gosblie, YeM BOJIOC HA roJIOBe JI0OOr0 M3 HUX.

Karkosa maubosbiras ynciaeHnocTs Hacenenus r. Iloganka?

10. a) [loraskure, 4TO B BaIieM KJIacce HAMIyTCA [[BA YEJOBEKA C OJM-

HAKOBBIM UHMCJOM JIpy3eil cpean OJHOKIACCHUKOB.

0) Jloraskure, uto B n1000i KOMIIAHWYM HAUIYTCA [Ba 4YeJOBeKa, MMe-

0T7e OMHAKOBOe UMCJIO0 3HAKOMBIX B MAHHOW KOMIIAHUT.
11. Ilycts cymma n umcen paBHa A. [lokaskure, 4TO cpeiu 3TUX YKCET
HAUIETCA YUCIO:

a) me Gonpmee A/n; 6) He menbimee A/n.

12. YerbpéxyroqbHUK ILIOMAA S YETBIPHMs MPSMBIMU pPasOumim Ha
9 verbpéxyroabHUKOB. JloKaskuTe, 4T0 HAWIETCA YETHIPEXYTOJbHUK, ILIO-
magb KOTOporo He Menbie S/9.

B npempimymux s3agavax OBLIO ACHO M3 YCJIOBUA, YTO MMEHHO HAO
CUMTATh <«KJIETKAMU», & 4T0 — <«Kpoamkamm». OOBIYHO yrajarh <«KpoJu-
KoB» mHecymo:kHo. CKopee Bcero, 3T0 Te OOBEKTH, MPO KOTOPHIE W HAMO
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YTO-TO BBISCHWUTH, XOTS 1M He Bcerga. VlHorma Hamo paccMaTpuBaTh He Bce
MpeJIosKeHHbIe 0OBEeKThI, & TOJHKO YacTh W3 HUX, WK, HA000POT, m06a-
BUTh K HUM €Ié HeCKOJbKO M PaccMaTpuBaTh BCE IOJTYyYEHHOE MHOKECTBO.
A Kar ysHaTh «KJIeTKH»? VIMEHHO B 3TOM M COCTOMT OCHOBHAsA IpobiemMa
B CJENYOIINX 3a7adyaXx — MPHUAYMaTh HMPU3HAK, 110 KOTOPOMY MOJKHO pac-
COPTUPOBATH OOBEKTHI, U ONPEJeNIUTh, YTO UMEHHO OYyleM COPTUPOBATH.

13. a) Jlokaskure, uTo M3 8 IEJNBIX YHMCEJ BCETNA MOMKHO BHIODATH JIBA
TAKUX, PA3HOCTh KOTOPBIX JIUTCSA Ha 7.

6) Bepuo sm, uro m3 100 messIx 4Ymces Bcerga MOMKHO BBIOpaTh
15 TakmWX, y KOTOPBIX PAa3HOCThH JIOOBIX IBYX MEJUTCSA HA 77

Pemenue 13. a) Ilycrs pmamsl awobbie 8 menwsix uumcen. Haiipém
0CTATOK OT JleJIeHUs KayKIoro us nux #a 7. Beero cymecrByer 7 BO3MOKHBIX
ocratkos: 0, 1, 2, 3, 4, 5, 6. Y Hac umeercd BOCeMb OCTATKOB, 3HAYNT,
xors OBI [[Ba M3 HUX cOBIamaoT. TakuMm oOpasoMm, 1Mo KpaiiHeill Mepe aBa
13 BOCHMU JAaHHBIX YMCEJ JAIOT OJUH ¥ TOT K€ OCTATOK IPHU [IeJeHuM Ha
7. Torma umx pasHOCTH MOJKHA MEJUTHCS HA 7.

14. Jloraskure, uro cpefu jio6bix 10 meabix Ymces HAWIYTCA HECKOIh-

KO, cyMmma Kortophix menurcsa wa 10. (3ameuanue: OHO YHCIO — DHTO TOKE
«HECKOJIbKO». Torma ero «cymma» COBIAIAeT ¢ CAMUM 3TUM YHUCJIOM.)

15. a) Jloraskure, uro mis J06Oro HATYPaJbHOrO YKCJIA 1 CYILECTBYeT
gueao suma 111...11000. .. 00, gendmeecs Ha n.

0) Jloraskure, 4TO Cpeu UHMCEJN, 3aMUCHIBAEMBIX OHUMU E[HHUIAMHE,
Haingéresa umeao, measmeecsa ma 1999.

Pemenue 15. a) Paccmorpum umesna, cocTosmme u3 OMHUX eJUHMII.
Takux umcen cyimecTByer 0ECKOHEYHO MHOTO. PasamuHBIX JKe OCTaTKOB
Ipu gejeHuu Ha n MoKer ObiTh Toapko n: 0, 1, 2, ..., n—1. Ilo npun-
nuiy Jlupuxie Haiigyrcs gBa YmMcia ¢ OGMHAKOBBIMHU OCTaTKaMu. Bbrurem
torfa u3 0oJbiiero MeHbinee. llojgydyeHHOe YHCIO [EAUTCA HA N U UMeer
TpebyeMbIil BUI.

16. [{oraskure, yro Ha@gércss cremenb umciaa 19, oxkamumBaroImascs

udpamu 001.

17. JlokaskuTe, He BBIYUCJAA, 4TO B fAecATHUHO 3amucu uumcaa 19996
HaWyTCA 110 KpailHel Mepe TpU OMHAKOBBIE IUQPHL.

18. Jlano 11 pasnuunBIX HATYpaJbHBIX 4ucels, He mpeBocxoaAanux 20.
Jlokaskure, 4T0 M3 HUX MOKHO BHIOPATH [IBA, OMHO W3 KOTOPBIX EJUTCS
Ha Jpyroe.

19. B xospe pasmepom 4 MX4 M moub mpoesna 15 geipok. Jlokaskure,
YTO M3 HEro MOYKHO BBIPe3aTh KOBpuUK pasmepom 1 mX1 M, He comepsKa-
Uil BHYTpH cebs nbipok. ([bipkm cumraiite TOYCUHBIMMU.)

20. ITnockocts pacKkpariena B Ba mBsera. Jlokaskure, 410 HAWyTCA [[BE
TOYKM Ha paccrogHum 1 MeTp Apyr or Apyra, pacKpalleHHbIe B OIMH I[BeT.
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21. Jlecary pmpyseit mocaanm Jpyr APYry TNpPasgHUYHBIE OTKPBITKH.
Rasgnerit mocman 9 oTRpBITOK. [loKaskuTe, UTO KaKme-TO [BOE IMOCIATU
OTKPBITKU JIPYT JIPYTY.

22. Ha mmanmere 3sam-Jlsam B 3Bésgmonn cucreme tay Kwmra cyma 3a-
HUMaeT OOJbIe MOJOBUHBI IUIOMIAIN BCEH ILIAHETHI, uUMelolneil Gopmy
mapa. [lokaskure, 4T0 TAayKUTSHE MOTYT IPOPHITH TYHHENIb Yepes3 IMeHTP
IJTAHETHl W COeNWHSIONUN cynry ¢ cymeil. (Bymem cumrarh, 4T0 TeXHUKA
Y HUX JIJIA 3TOTO JOCTATOYHO Pa3BUTA.)

Jlo cux mop MbI paccMaTpUBaNK 3a/1a4K, B KOTOPBIX CTOMJIO TOJIBKO IOra-
[aThes, K YeMy UMEHHO HaJlo IPUMEHUTHh npuHiun [{upuxie, u 3agava «pe-
manacb». Ho yacro B ofHOM 3aj1aue NPUXOAUTCH HPUMEHATH HTOT IMPUHIIMII
He OJIMH Pa3, a TO W MUCIOJIb30BATh PA3HBIE «KIETKU», T. €. PA3HBIE CIIOCOOBI
pasbumeHNss HA TPYINBI IPEIMETOB, ONMUChIBaeMBIX B 3afade. [lompobyiire!

23. Jlokaskmre, uro cpeanm JIOOBIX IMECTH YeJOBEK BCErga HAUIYTCs
arbo Tpoe MOMapHO 3HAKOMBIX, JUOO TPOe MOMapPHO He3HAKOMBIX.

Pemenune. WM300pasum Hamm miectb 4eJ0BEK MIECTHI0O TOUYKAMHU Ha
IIIOCKOCTU. ByneM coeMHSITh TOUKM KPACHBIM OTPE3KOM, 6CIH COOTBETCTBY-
I0Ie UM JIOAA 3HAKOMBI (3HAKOMCTBO B3aWMHO), W CHHUM, €CIU JIOIH
He3HaKoMBI. Takum oOpasom, TpeGoBaHue 3amayum — J[OKA3aTh, UTO TOTMA
Ha IUIOCKOCTH Oyfer o0s3arelbHO HAPUCOBAH JMOO KPACHBIA TPEYroOJbHUK
¢ BepIIMHAMM B BBIOPAHHBIX TOUYKaX, aub0 cuuuin. Jlokaxem sTo.

Bribepem ogny u3 touek. Ilycrs sro toura A. Torma ¢ ocraibHBI-
MU TATHIO TOYKAMM OHA COeNMHEHA J1r00 KPACHBIM (CILIOIIHAS JTWHUSA
Ha puc. 3), aubo cuaum (myakrrup) orpeskom. llo mpunmuny Jlupuxie
¢ KAKUME-TO TpeMsA (MOKeT ObITH M OoJiblne!) TOUKaMu OHA COeNMHEHa OT-
peskamu oguoro tumna. [lycrs sto Kpacubie orpesku. Paccmorpum stu tpu
touku. Ecim kakume-1o Be M3 HUX COEJIMHEHBI TAK)Ke KPACHBIM OTPE3KOM,
TO BMecTe ¢ A TosydaeM KpAacHBIA TpeyroabHUK. Eciam ke Takux TouYeK
HeT, TO BHIOpAaHHBIE TPU TOUKH OOPA3yoT CUHUN TpeyroabHuK. lloHATHO,
4TO paccy:jeHus OYIyT TeMU jKe CaMBIMU, eciu K TouKe A IIPOBEeHO
OoJibIlle HEe KPACHBIX, & CHHUX OTPE3KOB.

24, Hasgpeiin um3 17 yu4éHBIX [epemuchiBaeTcs
¢ ocraJbHBIMH. B uX mnepenucke pedyb WAET JIUIIb
o tpéx temax. Haskmas mapa y4éHBIX TepernuchbiBACTCS
IPYT ¢ APYTOM TOJBKO MO OfHOI Teme. [lokaskure, 4To
He MeHee TPEX YUYEHBIX IMEePernuchIBAIOTCS JAPYT C JPYy-
rOM II0 OJHOW U TOHM Ke TeMe.

25. Ha wueryaroii mI0CKOCTH BBIOpAaHO O TIPO-

A ___—-0

3HAKOMb! W3BOJBHBIX Y3JI0B ceTKu. Jlokaskure, 4To cepegmHa
***** HE3HAKOoMbI OTHOTO U3 OTPEe3KOB, COeUHAIINUX KAKWUEe-TO [Be U3
Puc. 3 3TUX TOYEK, TAKKe ABJIAETCA Y3JIOM CETKHU.

Yraszauue. Bemomuure, Kak MCKaTh KOOPIUHATH CEPEIMHBI OTPE3KA, €CIN U3BECTHBI
KOOPAMHATH €r0 KOHIIOB.

26. Ha miockoctu ormMedeHbl 6 TOYEK TaK, 4TO JOObIe TPU W3 HUX
00pa3yoT TPeyroibHUK €O CTOPOHAMU pasHoll mauabl. [loRamkurte, dYTO
HalilyTcA JBa TpPeyroJibHUKA TaKUX, YTO HauWMeHbIIasg CTOPOHA II€PBOTO
OJTHOBPEMEHHO SIBJISIETCS HAMWOOJBINEl CTOPOHOU BTOPOTO.

27. B wnacce 25 uenoBer. M3BecTHO, 4T0 cpeau JIOOBIX TPEX M3 HUX
ects 7BOe Apyseil. Jlokaykure, 4TO €CTh yUYEHUK, Y KOTOPOTO B Kjacce He
menee 12 mpyseir.

28. B mecy sxuByr 20 THOMOB, KaKABIH W3 KOTOPHIX [PYHKHUT II0
Kpaitueir mepe ¢ 14-i0 ppyrumu raomamu. OOGs3aTenbHO JIM HAUMYTCA

4 THOMAa, KOTOPHIe BCE JPYKAT MEXKIYy co00i?
§ 2. NnBapuanTtst

IIycrs ma numcrke mammcadnbl 9 uwmcen: 4 Hylds m O emuuuUIl. bymem
BBITIONHATE CIETYIONIYIO OMepaInio: 3a4epKHEM JI00BIe JBa YMCIa W Ha-
numeMm BMecto Hux 0, ecau oHum ObLIM OofuHAKOBEIL, W 1, ecau oHu ObLIN
pasnuunbl. Ha KaskgoM mare KOJWYECTBO YMCEJ YMEHBIAeTCS, MOITOMY
HACTYIUT MOMEHT, KOT/Ia OCTAHeTCA TONBKO OfHO umcio. [lpomenaiite camm
ar0 ynpaskHenue. (Bompoc: ckoiabko 1maroB Bam mpuiioch cpenaars? Ms-
MEHUTCS JIW YUCJIO IIAr0B MPHU APYTOl MOCTeTOBATENIbHOCTH 3a46PKUBAHUSA
yncesa?) Y Bac ocTasoch ogHO umcao? dro 1!

Orkypa ke 3apaHee M3BECTHO, YTO y Bac moayumiach 1, Bems omepamuun
MOKHO BBINOJHATH pasnuuabiMu crocobamu? (Ilompobyiite, mampumep,
BBITIOJHATE TO jKe YIPa;KHEHNe APYTHM CII0CO60M.)

Bcé memo B ToM, UTO TIOCTE KAKIOTO IMAra CyMMa BCeX He3aYEpPKHYTHIX
quCceN Ha JUCTKe ocraéres HeuérHOW (Kak u B Havase). [IpoBepum:

66110 cmaao usmenerue

00, cymma — 0 | 0, cymma — He M3MEHUJIACh

01, cymma — 1 | 1, cymma — He M3MEHUJIACh

10, cymma — 1 | 1, cymma — HE M3MEeHUIACh

(=3 Nl el e

11, cymma — 2 | 0, cymma — YMeHbINWIACh HA 2

Taxkum o6paszom, mpu 000 U3 PA3PEIIEHHBIX OTEPAINil CyMMa YHCe
aubo He um3MeHsiercsi, JubO yMeHbImaercsa Ha 2, T. €. YETHOCTh CYMMBI
neusmenna. Ul eciu B Hauase oHa Oblia HeuéTHA (paBHA D), TO U B KOHIE
Oymer HeuéTHA, a TaK Kak AOJUKHO mosydmtbes dmesao O miam 1, To aro 1.
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Mo wamuim ungeapuanm — TO, uTo He M3Mensiercsi. Ha camom fene
B 3TOM IIpUMepe eCTh eIllé Of{MH WHBAPUAHT, KOTOPHII HaM He IPUTOUI-
€ — YUCJIO IIMaroB.

Hneapuarnmom wHerortoporo npeoOpa3oBaHUs HA3bIBAETCS BeJIMYMHA
AU CBOWCTBO, He M3MEHsIOINeecss mpu 3ToM mpeobpasoBanuu. Hanpumep,
OTHOITIEHNe JUHEHHBIX Pa3MepPOB MOMOOHBIX (UTYpP WIKM PA3HOCTh apud@-
MeTHYecKoi mporpeccuu. VMHBapuaHTtoM Takke MOTYT 00JajiaTh 3JIeMEHTHI
KaKOTO-JIn00 MHOKECTBA, HANPUMeEp, BIUCAHHBIE YIJIbI, OMUPAIOIINECS HA
OfHY W Ty jKe [yry, WK MHOKEeCTBO BCeX YIJIOB, JJIsi KajKIOTO M3 KOTO-
PBIX CIIPABEJINBO OCHOBHOE TPUTOHOMETPHYECKOe TOKIecTBO. VHBapuaHTh
IIPUCYTCTBYIOT M B Kypce (DUBMKHU: YyroJ IajieHusi, PaBHBIH YIVIy OTpaske-
HUS, CKOPOCTh PABHOMEPHOTO JBWKEHUS W T. II.

OnuMnuagHbie 3agavyul HA WHBAPUAHTHI MOKHO YCJIOBHO pa3buTh Ha
[Ba BUja: Te, B KOTOPHIX Tpebyercsi JOKAa3aTh HEKWIl WHBAPUAHT, T. €. OH
SABHO OIpefieJiéH, U Te, B KOTOPBIX MHBAPUAHT WCIOJb3YETCs IIPHU pere-
HUM u cpady HeoueBujeH. CylecTByer Tak;Ke KJIacc 3ajia4, HPU PEIIeHUHN
KOTOPBIX HCIOJB3YIOTCA NOAYUHEAPUAHMb, — 3HaUYeHUA TOUHOH BepxHeil
U HUIKHEW TPaHu IJs HeKOTOpoi BeamumHbl. Hambosee 1acto oOHM MCMOJND-
3YIOTCS B 3aJadaX Ha [JOKA3aTeIbCTBO IKCTpeMyMa (T. €. MAaKCHMAaIbHOTO
MM MUHAMAJIbHOIO 3HAYEHUsA) KaKoi-iumbo Beamyuubl. O0 5TOM MBI ITOTO-
BOPUM YyTh HUKE.

B uém ke cocrour riaBHas ujpes npuMenenus maBapuanra? B zamaue
3alaH HeKWil 00'BeKT, HaJ KOTOPHIM TPOU3BOAATCS HEKOTOPBIe OMepaIjui.
CraBuUTCSA BOMPOC: MOKHO JIU TIOJTYYUTH C MIOMOIIBIO 3TUX OTEPAINil TPyroii
00'beKT ¢ oIpemeqéHHBIM cBOHCTBOM? UTOOBI BBISCHUTH 3TO, MBI CTPOUM
HEKYIO BeJIMYMHY, KOTOpas He M3MEHSIeTCS [PU COBEPIIeHUN PAa3pPeriéHHbIX
omeparuii (MHBApWAHTHA), W €CIAU 3HAUYEHUS HTONW BEIUUUHBI PA3TUUHBI
Y ABYX YKa3aHHBIX O6'I>GKTOB, TO OTBET Ha BOIIPOC 3ajaun OTpHL[aTeJILHLIfI.

Sameuanue. Eciau BoiOpanHbiii vHBApUAHT [aéT OMHAKOBBIE 3HA-
4YeHUs [ IBYX 00BEKTOB, HTO eI[é He 3HAYUT, YTO Of{MH MOKHO MOJIYYUTH
u3 ppyroro ykazanubiMu oneparusamu! Ho vacro HaiimeHHbINI MHBapuaHT
M03BOJISIET HTO [IOKA3ATh.

29. Ha pmocke manucausr yucaa or 1 go 1998. Paspemraercs 3a ogun
Xon cTuparb JIIO6I>I€ ABa 4YuCJa U BMeCTO HUX 3allUCbIBaTh WX PA3HOCTD,
MOKA He ocTaHeTcs ofgHO 4ymcgo. Mosker jim 910 4mcia0 OBITH HYIEM?

Pemenue. Paccmorpum cymmy Bcex umced, 3allMCAHHBIX HA IOCKE 710
u mocsie ogHoro mmara. Ilycrs mMer crépiu yncaa a u b. Torga cHagama cymma
Bcex umcen Obuia paBua S+a-b, a morom S+a—b=(S+a-+b)—2b, rue
S — cymma Bcex ocradbHBIX umces. Haw Bujgmm, samena a-+b Ha a—
—b He MeHser 4érHOocTH CyMMBI Becex umces. CymMma Bcex umcesa B caMoM
Havaje ectb HeuérHoe yucao (1999-999), smaunt, Ha KaskgoM Imare cymma
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3alMCAHHBIX HA JIOCKe Yuces Oyaer HeuéTHA, a HOJIb — YETHOE

YHCII0, TTO3TOMY HOJYYUTh €ro Ha JOCKe MLl He CMOKeM. qb
OrBeT Her. 4b

30. Ha pmocke mamumcambr uwmena 1, 2, ..., 1999. 3a
OfWH XOJ Paspelraercss CTeperh Ji060e KOJIMUECTBO UHCE Puc. 4
M BMECTO HUX 3aMUCATh OCTATOK OT JeJIeHUS WX CYMMBI Ha
11. Yepes HECKOJBKO XOJOB HA JIOCKE OCTAJUCH [[BA YUCIIA,
onuo u3 Koropeix — 1000. Uemy paBHO BTOpOE umCIO?

31. Herwuii 310yMBIIIeHHUK TPOHUK HAa CKJIAJ, THe Xpa-
HUIuch 0OYKM ¢ MémoM m G6oukm ¢ pmérreM. OH ITOJOMRMI
JIOYKKY HErTsi B OOUKY MEa W TIATeJbHO MepeMelnaj, mocie
4ero TOU JKe JIOYKKOU 3aUeprHy CMeCU W TOJOKUI eé B GOUKY ¢ jaérrem.
Yero renepsb Goabime: A6rtsa B 60uKe ¢ METOM miau Méga B OOUKe ¢ mérrem?

32. a) Kpyr pasgenén mHa 6 cekTopoB (puc. 4), B KOTOPHIX IO IOPALKY
manucadbl umesga or 1 mo 6. 3a oguH xop paspemraercs 00aBHUTH 110
eIMHUIe K [BYM COCeNHUM umciaam. MoKHO Ju depe3 HEKOTOpPOE YHCIIO
IIaroB TOJYYHUTh BO BCEX CEKTOPaX OJWHAKOBBIE YMCJIa?

6) Tor sxe Bompoc, eciu 4Yucjia HATUCAHBI He MO MOPAIKY.

33. B mexoropom rocymapcrBe Owuio 10 Gamkos. C Momenra me-
pecTpoiik; obmiectBa Bce 3axorejm crarb Oamkupamu. Ho mo 3akomy
OTKPHITH GAHK MOYKHO TOJNBKO MYTEM MIeJTeHUsA yiKe CYMeCTBYIOIEero anKa
Ha 4 HOBHIX. Uepe3 HEKOTOPOe MUHUCTP (PUHAHCOB COOOIMUJ TPE3UeH-
Ty, uto B crpaHe aelictByer 1998 6GankoB, mocie 4ero OB HEMEIJIEHHO
YBOJIEH 32 HEKOMIETeHTHOCTh. UTO HEe MOHPABUJIOCH ITPE3UMEHTY?

34. 2000 umcen x, Ty, ..., Tyy,, 3anucaHsl B cTpouky. MssectHo,
410 cyMMa J00bIXx TPéx coceguux m3 Hmx paBua 200. IIpu stom mepsoe
yucao pasuo 19, mociegnee — 98. Haiimure ocrampubie 1998 uumcen.

35. Kasmas wierka KBajpaTHOU Tabiuiel 2X2 3aKkparieHa B 46pHBIM
wiu Genwlii mBer (puc. 9). 3a ONMH XOJ MOKHO IEPEKPACUTh KIETKH
B JII000# CTpPOKe, B JII0OOM cTOJIOIe MM B 000 MUArOHANW: YEPHBIE —
B Oesblil 1Ber, a Oejbie — B 4EpHBIN I(BeT. MOKHO /1 Yepe3 HECKOJIbKO

Puc. 5

XOJIOB IIOJYYHUTH TAOJIUIly, BCe KJIETKH KOTOPOil Oeibie?

Pemenue. ComocraBum Kamjoit wiaerke 1, ecom oHa mokparieHa
B Oesbiii mBer, u —1, ecnim ona mokpamiena B uépubiii 1er. Torma cmena
I[BETOB O3HA4YaeT 3aMeHy 3HAKOB. PaccMoTpuM mpom3sBejieHue BCEX UYUCEJ,
COOTBETCTBYIOIIMX KJIeTKaM. Tak Kak Ipu IepeKkpaliuBaHuy Mbl U3MeHSIeM
3HAKM POBHO y [BYX COMHOMKUTEJNCI, TO IIPOU3BEIeHNe BCeX YeThIPEX Ymcel
He m3Mensercsa. B camom mHauase sto npoussefenue paBHo —1. TpeGy-
eMoil packpacke coorBercTByer mpousBemenue, pasuoe 1. CiemoBarenbho,
YKa3aHHBIMU OTEPAIUAMYU TTePEKPACUTH TAOIUIy HEBO3MOKHO.
OrBerT: Her.
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+ |-+ |- + |+ |+ |- + |+ |+ |- + |+ |+ -
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a) b) 6) 2)
Puc. 6

36. B rakmoil KiaeTKe KBagpaTHON TaOIUIBI 4 X4 CTOUT «+» WAd «—>»
(pue. 6). 3a ofguH XOJ MOMKHO MOMEHATH 3HAKU B JIOOOI CTPOKe Wiad
B J1000M cToJi0Ile Ha TPOTHBOMOJOMKHBIe. MOMKHO JM depe3 HECKOILKO
XO0B IOJYYUTH TAOJIUIy W3 ONHUX ILTIOCOB?

Yraszanne. llogymaiite, Kak M3MeHseTICs YUCIO «MUHYCOB»: B IyHKTe 0) — BO
Becell Tabunie, a B IyHKTax B), I') — B HEKOTOPOI BhIjieJeHHOI eé yactu. Bocmombsyitrech
TAK/Ke pelleHneM 3afadum 39.

37. B rakmol KiIeTKe KBagpaTHOW TaOIUIBI 4 X4 CTOUT «+» WIH «—>»
(pume. 7). 3a omwH XOm MOKHO MOMEHATH 3HAKN HA MPOTHBOMOJOKHBIE
B J000W cTpPOKe, B JIOO60M croj0ile WM Ha KaKOW-HUOYIh [UATOHAIN
(B yacTHOCTH, MOKHO MEHATH 3HAK B J000i yriaoBoil wierke). MoskHO
JIU 4epe3 HeCKOJIbKO XOIOB MOJYYHUTH TabIUITy M3 OJHUX ILITIOCOB?

38. Hecroibko OfuHAKOBBHIX PABHOCTOPOHHHUX TPEYrOJbHUKOB, B Bep-
MIMHAX KOTOPBIX croArT umeaa 1, 2, 3, caomensr cromkoit. Mosker jm
cyMMa IpH KayKIoi BepinmHe OBITH paBHO# a) 25; 6) 90?

39. a) Ha mectu é1xax cupar mecTb COPOK — IO OHON HA KaMIOM
énke. Baku pacryr ma mpamoit ¢ mmrepsaioM B 10 M. Ecam rakas-to
COpOKa TepejeraeT ¢ OMHON EJIKM Ha APYTY0, TO KaKasg-HUOyIb Apyras
copoKa 00s3aTesIbHO MepeseraeT Ha CTOJBKO 3Ke METPOB, HO B 00PaTHOM
manpasiennu. Moryr jiu Bce cOpokm cobparbcs Ha OXHOU EinKe?

6) A ecau coplk u 6JIOK 10 CeMb?

B) [lisa Kakoro umcaa n COPOK m EJI0K TAKOE BO3MOKHO?

40. 1998 mammex BwicTaBIEHBI B psAM. JI00BIe ABE IMIAIIKHU, CTOAIIHE
Yepe3 ONHY, MOMKHO MOMEHATH MecTamu. MOMKHO JIM TepecTaBuUTL BCe
MIAIIKA B 00PAaTHOM IMOPSAAKe?

41. B psapg soimucansr 1999 pasnamunbix wmcena. 3a
OlMH XOJi paspenraercss MEHAThL MecTaMu Jo0be [Ba cOo-

+ =]+ |+
cegaux umcyaa. Mosxker gu depes 1999 xomos mopsor

|+ |+ YUcesl OKa3aThCAd MCXOTHBIM?

slel+l+ 42. Ynensr apudmernueckoii mporpeccun {a,} — Ha-

typanbibie umncaa. Cymmbl nudp eé wieHoB 00pasyior
HOBYIO IocaefioBatenbHocTh {b,}. Byner nm oma Bospa-
Puc. 7 CTaOIei?
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43. Ha pocke sanmcamsl umcaa or 1 mo 1999. 3a ogum xopm MokHO
CTepeTh O[HO WJIW HECKOJIbKO YWCeJ W BMECTO HUX HAmucarTh JIHOO WX
cymmy, nubo cymmy ux nudp. MoHO M B KOHIlE KOHI[OB HOJYYHTD,
470 Ha JOCKe Oymer sammcaHo eguHCTBeHHOE umcyao 1117

Pemenue. Paccmorpum ocraTtok oT feeHHss HA 3 CYMMBI 3aIlu-

CAHHBIX YHCEJ. 3aMeTUM, 4YTO UPU YKA3aHHBIX OMEpPaIuAX 3TOT OCTATOK
sABIseTcS WHBapuantoMm. Jloboe umciao mpu memeHuum Ha 3 (Tak sKe, Kak
n Ha 9) maér TOT e OCTATOK, YTO M cymMMa ero mudp. A ocraTok or me-
JIeHUs HAa 3 CYMMBI HECKOJbKWX UHCEI PABeH OCTATKYy OT JeJeHWS Ha 3
CYMMBI OCTaTKOB (OT fesenus Ha 3) srux umces. llepBoHavwasbHO cymMMa
Becex sanucanubix yucesn pasHa 1999000, 1. e. npu genenuu Ha 3 ocTaTOK
pasen 1. TpebGyemoe ke umcmno meaurcs Ha 3 6e3 OCTATKA, MOATOMY IOJY-
YUTH HTO YHCJIO YKA3AHHBIME OMEPAIUSAME HEBO3MOKHO.

OrBer: Her.

44. Tlycts A — umciio, 3anmcannoe ¢ nomomisio 319 nesaror. O6o-
sHaumm uyepes A, =2X(A) cymmy nudp uncna A, amamornuno A,=X(4,),
A,=ZX(A,). Haiiure 4,.

45. Ha nbmy meskar tpu maiibbl, o6pasysi TPeyroJbHUK. XOKKEHCT
ObéT 1O OHOW M3 HUX TaK, YTOOBI OHA TMPOIILIA MEMKIY [BYMS APYTAMA
U OCTAaHOBUJIACh B HEKOTOPOH TOouKe. MoOKHO Jim Bce IIaiiObl BePHYTH Ha
cBom mecra mociae 1999 ymapos?

46. Ha mocke mammcansl umucaa or 1 go 20. 3a omuu xon paspermaercs
creperh JI00ObIe [[Ba YUCIA @ W b M BMECTO HUX HAMKCATh 4UCI0 ab—+a-+
+0b. B KoHIle KOHITOB Ha IOCKe OocTaHercs ofHO ymcio. Kakoe 310 Mosker
OBITH YHCJIO?

Yrazanue. ab+a+b+1=(a+1)(b+1).

47. B rpéx kyurax meskar 1, 9 m 98 kamueir. 3a oguH X0/ pasperraercs
13 J00BIX IBYX KYIeK B3ATh 10 OHOMY KaMHIO U TIePEIOKUTH UX B TPETHIO.
MoskHO M 3a HECKOTBKO XOMOB cOOpaTh Bce KAMHHU B OHON M3 Ky4er?

Pemenune. Paccmorpum ocraTku 1pu JlelleHUN HA TPU MCXOHBIX

Yucea — KOJAMYeCTBA KaMHeH B Kyukax. B mepBoil Kyuke octatok 1, BO
Bropoir — 0, B tperseit — 2. Paccmorpum, 410 Oymer mpouCXOauTh ¢ TOYKA
3peHUs OCTATKOB, KOTMA MBI MEPEeKIA[bIBA6M KAMHIU:

1 kyuka 2 kyura 3 kyura

B3saau 1 | moB. ocr. 0 | B3anm 1 | mos. oct. 2 | momosx. 2 | HOB. oct. 1

B3gau 1 | wos. ocr. 0 | momosx. 2 | mos. oct. 2 | B3sum 1 | HOB. oct. 1

mouosx. 2 | HoB. ocT. 0 | B3gnm 1 | woB. ocr. 2 | B3anu 1 | mOB. ocT. 1

MbiI HamIAM WHBApUAHT — MOCJTe JIO00N M3 Omeparuil OCTaTKu OymyT
npeskame: 0, 1, 2, ToapKO ysKe pacupegeneHsl mo-gpyromy. Ecam ke MbI
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cMOskeM coOparh BCe KaMHU B OJHOW KyYKe, TO OCTATKU TPU [eJeHUHN
Ha 3 BO Bcex KyduKax Oyayr ofgumHakoBbie (paBubl Hysio). CiemoBaTenbHO,
YKa3aHHBIMU OIEePaluAMU cOOparh BCe KAMHHU B OJHOW M3 KydYeK HeJb3s.

OrBer: Her.

48. B crpane Cepobypomanuuum ;xkuBér 13 ceprix, 15 oypeix u 17 ma-
JMHOBBIX XaMejeoHoB. Korma Berpeuaiores aBa XxamesieoHa PasHOro I(BeTa,
OHU OJHOBPEMEHHO IMPUOOPETaloT OKPACKYy TpPeThero I[Bera (HATpuUMep,
cepelil u OypbIil CTAHOBATCS MaJMHOBHIMEU). Mosker i yepes HEKOTOpPOe
BpeMsI OKa3aThCsi, YTO BCE XaMeJEeOHBI MMEIOT OJWH IBeT?

49. Ha mocke HammcaHBl HECKOJBKO 4MCeJ. 3a OWH XO[ pasperra-
ercs JommcaTh Ha JOCKe HOBOE YHCIO CIeIYIONUM 00pasoM: eciiu yiKe
HAIMCAHBL YHUCIa @ U b, T0 MOKHO pomnucarb umcio ab-+a-+b. Momuo
JU Yepe3 MO HTOMY HPABUIIY Yepe3 HECKOJIbKO XOOB HAMHUCATH HA OCKEe
gucao 1999, ecan cmavasa manucansl yneaa 1 m 2?

Yrkaszauue. Kak uamMeHAOTCS OCTaTKM 3alMCHIBAEMBIX YMCEJ OT JleJeHns Ha 37

90. V HBana-mapeBuua eCTh IBA BOJIIIEOHBIX Medua, OMUH M3 KOTOPHIX
Mosker orpyours 3meio I'opeiabiay ogauM maxoMm 21 rojgoBy, a Bropoin —
4 rosoBel. Ho ecsim orpybuth 4 rosoBei, T0 y 3mess ['opeirbiua BhIpacraer
1999 moBwIx romoB. Mosker au VIBaH-11apeBUY OTPyOUTH 3MEI0 BCE TOJOBHI,
eciim y Toro B camom uauasie 100 romos?

Mpumeuanune PyOburs MOKHO TONBKO yKa3aHHOe YuCa0 rosoB. Ecam romos
MeHbIIe 4, TO HU TeM, HU [PYTHM MEYOM UX PYOUTH HeJb3sl.

CyiiectByer TakyKe KJacc 3ajiad, MpPU PeIIeHUUd KOTOPHIX WCIIOJIbh3Y-
I0TCA noAyuHsapuarHmyvl — 3HAUYCHUA BerHeﬁ nJjin HH?HHefI TpaHuIbl OJasd
HEKOTOPO# BeawuuHbl. UT0 970 3Haumr? Kciaum mpu HaXOomoeHWN WHBAPU-
aHTa MBI BBIACHSAEM, OCTAETCS M HEKOTOPas BeJWYMHA He W3 MeHHO i,
TO TpW TOWCKe TMOJyMHBApPWAHTA HAC 3a00TUT BOMPOC <«HE 6 0J b IIe
(nu He MeHBIIE) 4ero JOJKHA ObITh MHTEPECYIOIIas HAC BeJIUYUHA?»
[Tpocreiimuit mpumep: B 3agave 29 paccmarpuBaercs HaOop uymcen ot 1 o
1998. IlepBeiil mMOTyMHBAPHAHT — CaMO KOJWYECTBO YHCEJ HEIPEePHIBHO
YMEHBITIAETCA, T. €. KOJMYECTBO UHCET, HAMMCAHHOE HA JTOCKe, HEe MOMKeT
B pesysibTaTe paspemeéHHou omepanuu crath Oosbmre 1998. Bropoit moay-
WHBAPUAHT — KOJUYECTBO He‘IéTHbIX qyuceJI. B pesyJbTaTe OAHOIO Iara mx
4uco aubo ocraéres HeM3MeHHBIM, au00 ymeHbmmaercs Ha 2. B ciemyio-
MUX 3a1a4aX MonpobyiiTe TOMCKATh UMEHHO MOJYyHWHBAPUAHT.

91. B gecsartu cocymax comepsgurcsa 1, 2, ..., 10 aurpos Bousr. Paspe-
AeTCs MepeanTh u3 cocyaa A B cocyn B ¢cToIbKO BOIBI, CKOIBKO MMEETCs
B B. MoHO s [06UTHCA, 4TOOBI TIOCTE HECKOJIbKUX MEePeTUBAHUN B IIsi-
TH COCY[laX OKa3ajoCh 1O 3 JUTPa, a B ocrajbHbiX 6, 7, 8, 9, 10 murpos?

92. B wierku tabaunbl mXn BOUCAHBI HEKOTOpbHIe umciia. Paspernaer-
CS1 OJHOBPEMEHHO MEHATH 3HAK Y BCEX UHCEJ OJHOTO CTOJIOIA WU OXHON

14

crpoku. JlokaskuTe, 4TO0 HECKOJIBKMMH TAKUMU OMEPAIUAMEU MOKHO J0-
OUTHCA TOTO, YTOOBI CYMMBI YKMCEJ B KAYKIOU CTPOKE M B Ka3KIOM CTOJIOIE
OBLIM HEOTPUI[ATeTbHBIM.

93. Ecrp nmBa Goapmimx cocyma. B ogmom m3 mmx — 1 1 cmompra,
a B gpyrom — 1 u Bogsl. Paspemraercs mepenuBarh J1i00yi0 4acTh sKUATKO-
CTH W3 OHOTO COCYMa B APYroii. MosKHO Jim 32 HECKONHKO MepernBaHUI
ciaenath 60-TpOMEHTHBIN PacTBOP cOUPTa B TOM cocyje, rie Obuia Bopma?

54. Haiigure nHaubombiliee 3HAUYEHVE TTPOU3BEeHUS ABYX 4HCeN a u b,
CyMMa KOTOPBIX paBHA C.

Pemeunne. O6Gozmaunm xr=a—c/2, rorna a=c/2+x, b=c/2—zx,

a ux mpousseienne ab=-c>/4—x® npuauMaer HambobIIee 3HAYCHHE NPH
=0, 1. e. Torga, Korma yuciaa a u b paBubl. lloaydyuiau moNyHWHBapUAHT:
ab<<c?/4.

OrBer: c%/4
| 55. Jloraskute, uto a*--b*>1/8, ecam a4-b>1.

B sarsiiouenme mpuBegéM HECKOJIBKO 3aad HA JOKA3aTEILCTBO TOJE3-
HBIX TeOMeTPUUYeCKUX MHBAPUAHTOB.

56. [lns moboii TOYKM OCHOBAHWS PABHOOEPEHHOTO TPEYTOJbHUKA
CyMMa pacCTOSHUI OT Heé M0 OOKOBBIX CTOPOH IMOCTOSTHHA W PAaBHA BbHI-
core, MMPOBEAEHHON K OOKOBOW CTOpOHE.

Pemenue. Ilycre O — mpomsBoibpHas TOYKA OCHOBAHWA paBHOOE-
npennoro tpeyronbuuka ABC ¢ ocnosanmem BC; hy m h, — paccrosanus
or meé 1o Gokowwix cropon. Torpa S,,,-=AB-h/2, rne h — BricoTa, Omy-
menHas Ha 60koByio cropony. G apyroii croponsl, Sy, p-=3S\ 150+ S\i0c=
=AB-h,/2+4AC-h,/2=AB-(h,+h,)/2, rak xak AB=AC. CnenosarennHo,
hy+hy=h, 4to u TpeGoBanoCh JOKA3ATH.

97. Jlna mo6oii TOUKM BHYTPM HPaBUJIBHOTO TPEYrOJbHUKA CyMMa
paccTosiHmil OT Heé 0 BCeX CTOPOH HOCTOsSIHHA u pasHAa (V/3/2)a, rme
@ — JJTHHA CTOPOHBI TPEYTOAbHUKA.

Pemenwne amamormumo pemienuio 3agadm 96: IIomagbp BCero Tpe-
yrombHUKA paBHA ah/2=ah,/2+ah,/2+ahy/2=(a/2) (h +hy+hs), T. €.
hy+hy+hs=h, a B mpaBUTBHOM TpeyTOIbHUKE h=(/3/2)a.

SamMeuanue. Tem ke MeToqoM MOMKHO [OKa3aTh, 4TO MJsA 060N
TOYKM BHYTPU IPaBUJIBHOTO MHOTOYTOJbHHUKA CYyMMa PACCTOAHHII OT Heé
10 BCEX CTOPOH TOCTOSTHHA.

98. [lnsa m060# TOYKM HA OCHOBAHUY HPABUJIBHOU HUPAMUILI CyMMa
paccrosiHUiT OT Heé M0 OOKOBBIX TPaHEl MOCTOSHHA M PaBHA [JINHE BBICO-
TBI, OIYIEHHOI Ha GOKOBYIO TPaHb.

Pemenue amamornuso pemeHuio 3agaum 96 ¢ TeM omImumeM,

9TO BMECTO ILIONAfIell pPaccMaTpuBAaIOTCA OO0BEMBI. 3aMeTHM TaKKe, UTO
AHAJIOTHMYHO 3ajiaue D7 MOKHO JOKa3aTh YTBEP:;KeHUE CIeTyoIei 3aTaumn.
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99. [lns mo6o0it TOUKM BHYTPHM TPABUIBHOTO MHOTOTPAHHUKA CyMMa
paccToAHUIl OT Heé ][0 BceX TpaHeill IIOCTOsAHHA (B YaCTHOCTH, JJIA Ipa-
BUJIBHOTO TETPaspa co CTOPOHOIl @ oHa paBHA a)/6/3).

60. U3 touku O ma ocumoBanumm BC paBHOOEIPEHHOTO TPEYroJbHUKA
ABC onymiensl nepuneuguryasapsl OK (ma AB) u OM (na AC). [Joraskure,
4yro mepuMerp uerbipéxyronbaurka AMOK wue 3aBucur or Bbibopa touku 0.

61. Ha myue OC, mpoBegéunom BHyTpu ocrporo yriaa AOB, maiimure
TOYKY € JaHHOUW CyMMON paccTOSTHUII OT Heé 10 CTOPOH yTJa.

62. Ha oxpyskHOCTH, NPOBENEHHON BHYTPU OCTPOTO YIJIa, HAWIUTE
TOUKY, CyMMa PacCTOAHUN OT KOTOPOU IO CTOPOH YIiia MaKCHMAJbHA.

63. B mpaMoyroapHBIl TPEYrONbHUK BIUIMINTE MPIMOYTOIBHUK (¢ 00-
UM TPSIMBIM YTJIOM) HaubOIbINel MIOIIAH.

Pemenue Begém cucreMy KOOpAMHAT TaK, Kak IIOKa3a-
no ua puc. 8. Ilpamoyrompuuk ¢ Bepmmuamu O(0;0) u A(a/2;b/2)
(A — cepeguna rumoreHyssl) uMeer IIomank S*=ab/4. Paccmorpum
MPOMBBOJABHBIN TMPAMOYTOJIbHUK C ITPOTUBOTIONOMKHBIMU BeprmuHaMu O
u B(a/2-+x;b/2—y), Buucanubiii B mauubiii tpeyronpuuk. V3 momobus
TPEYroJbHUKOB CJIEMyer, 4To

b/24y  a/2+x
b/2  a/2

win 14-2y/b=1+2z/a, orryna y=(b/a)x, u miomnajgbr paccMaTpuBaeMoro
HPSAMOYTOJNILHUKA PaBHA

S=(a/2+x)(b/2—y)=(a/2+2) (b/2— (b/a)x) =ab/4— (b/a)z*.

[Toryuaem noayunsapuanm S<S*, 1. e. miIomagh MPOU3BOJILHOTO BIIMCAH-
HOrO B HAIll TPEYroJbHUK HPAMOYrOJbHUKA He mpesbiniaer ab/4. Takum
obpasom, HaubonbIee 3HaYeHNe oHA mpuHUMaeT npu x—=0, T. e. BepIIUHBI
MCKOMOTO TPAMOYTOJbHUKA €CTh CePeIUHEI CTOPOH 3aIaHHOTO TPEYTOTHLHUKA.

64. Yepes gaHHyIo TOYKY IPOBEIUTE HIPAMYIO, OT-
CEKATOMIyI0 OT JJAHHOTO yIJIa TPEYTOJbHUK 3a[aHHOTO
mepuMeTpa.

65. Ha wooppumHartHOil miockoctr jgana Touka A
u TmpsMas, mpoxofsAias depe3 Heé. VI3BecTHO, UTO
rouka A Jgesmur Ha runepbone y=k/x, k>0 (ca-
Ma rumepbosia Ha YepTeKe OTCYTCTBYeT), a IpsaMas
mepecexaer rumepbosy B AByX Toukax. C momomhio
MUPRYJISA U JUHEHKU MOCTPOITEe BTOPYIO TOUKY.

Pemenwne. Ilycrs mpsiMas mepecekaer ocu Ko-
Puc. 8 oppuHat B Toukax B(b; 0) u D(0; d), a C — uckomas
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BTOpPAATOYKA [epeceueHus OpAMOil u rumepGosnnl. Y
Bosmoskusr aBa cayuas (puc. 9, a u 6).
Pemas cucremy y==k/x, y=px-+q, nonyuaem

s aberuce Touek Iepecedenus xZ4-(q/p)r— N1
— (k/p)=0. Torga mo teopeme Bumera a-+c=
=—q/p, ac=—k/p, tne a u ¢ — abCIUCCHI TOUEK
A u C coorserctBenHo. 3Has, uto Touku B(b; 0)
u D(0; d) nemar na npsimoii, momyuaem: b=—q/p
n d=gq, 1. e. a+c=>b. Wm:

c—0=b—a. ()
Oppunarer Touek A u C pasusl k/a u k/c coorer-
creenno. Torma (k/a)+ (k/c) =k%=q i

[y
~

ey
>

k k

W3 coornomenmii (%) m (%) caemyer, uro AB= T
=DC. Ha ocHOBaHWM TOJYy4eHHOTO WHBAPHAHTA
mis mosydeHuss TouKm € HOCTATOYHO OTIOKUTH
Ha mpsaMoid or Toukum D orpesok, paBubiii AB
(B mepBywo uerBeprh, ecau p<0, U B TPETHIO
yerBepTh, ecau p >0).
66. Kacarembnas kK KpuBoil y=1x>—2ar Tepeceraer MPAMYIO y= —a
npu r=a—>b. Haiinure abcnmecy TOUYKU KacaHWS.

Puc. 9
2

Yrasanne. [fokamure, uto mapabona y=~ka® obmamgaer caefylOIIM WHBAPHAHTHBIM
cBOicTBOM: abcIucca TOUKHM IIepecevdeHms KacarTenbHOIl ¢ ochio OX paBHa mosnoBuHE a0-
CIIMCCHI TOYKH KACAHUS.

§ 3. Meroj mareMaTHYeCKO WHIYKI[AN

[Iycts umeercs mnocieoBaTenbHOCTh yTBepaenuii: A,, A,

., A, ... Jlnsa roro 4ToOHl OKA3aTh CIPABEJJINBOCT B CeX yTBeppe-
HUH 3TOH TOCTETOBATENBHOCTH, MOKHO MOCTYIUTH CIETYIONAM 06pa3oM:

1) moxasarh MCTMHHOCTH yTBepskieHms A ;

2) mokasarh, 4TO MPHU N0 06OM HATYpPaIbLHOM N U3 CIPABEIINBOCTH
yTBepieHus A, clieflyer clpaBejIuBoCcTh yTBepenusn A, .

Takoit cmocod paccy:KmeHuil Ha3BIBAIOT MemoOoM MAMEMATNULECKOT
undyryuu. lllar 1 vaseiBator 6asol undyryuu, a mar 2 — UHOYKYUOHHBLM
nepexrodom.

67. [lokaskure, uro mpu JAOO0M HATYPATLHOM 7 CIPABEJINBO PABEH-

n(n+1)

crBo: 1+24+3+.. .+n:T.
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Pemenue. Y Hac umeercs mOCIeNOBATEIbHOCTh YTBEPKICHUI:

1.2
2 )

2-3 3-4
A 1= A,: 1+2:—2 ;o Ag: 1+2+3:—2 ;
1) Basa unpyknuu: oueBmjaHO, 4TO yTBepskaeHue A, BepHO.
2) VHayKIMOHHBIN Tepexol: MyCcTh BEPHO KaKoe-TO yrBepskaeHue A

T. e. BepHO paseHctso 1+4+2-+3+4-.. .+k:w (upeponoxeHne, 4To

A, BepHO, HazbIBaeTcA UHOYKYUOHHbLM npednosoxcenuem). [loraxem, uto
TOTla BEPHO yTBep:ieHue A,

Kk’

142434kt (e 1) =EEED (1) =
_ k(k+1) 4 2(k+1) _ (k+1)(k+2)
2 2 2 ’

Ho sro rax pas u ects yrsepsaenue A, . B cuny npunuuna maremaruye-
CKOIl MHIYKIUU BepHEI Bce yTBepsaenusa A, A,, ..., T. e. Hama Qopmya
BepHa Ipu JI000M HATypPaJIbHOM N.

[Touemy :xe 310 menictBurenbHO Tak? [louemy, morasas mepexop ot k
K k-1, MBI MOKeM yTBep:KIaTh, UTO Bce yTBepyKmeHus BepHbI? [laBaiite
mogymaeM, mouemy. [leiicTBuTesIbHO, B caMOM Hadaje MBI yMeeM [OKa-
3BIBATH camoe TepBoe yrBep:kmenue. (B mHamiem mpumepe OHO OYEBHIHO,
a ObIBaer, ero MPUXOMUTCA TaKKe JOKasbiBaTh.) V MBI 3HaeM, Kak u3
CIPABEJINBOCTH OJHOT0 KAKOTO-TO YTBEPIKICHUsA MOKHO IIOJIYYUTH CIIpa-
BEIJIMBOCTh CJEIYIOIero 3a HUM. SHAYUT, IONCTABJIAS BMECTO k B HAITy
cxemy 1, MBI TOSTydaem, YTO BEPHO CJEMYIOIee 32 HUM, a UMEHHO, BTOPOE
yreep:kpmenne. T. e. y HAc Terephb [BA [OKA3AHHBIX YTBEPIKIEHUS: HEPBOE
1 BTOPOE, U3 BTOPOTO ¢ IMOMOIIbI0O MHAYKIIMOHHOTO IIepexofa moIydaeM Tpe-
the U T. A. Hamr mpormecc moxo Ha psj JOMUHOIIEK, BHICTPOCHHBIX APYT
3a IPYroM: TOJIKHEIIL OHY, U BCe OCTAJIbHEIE IMagafoT OfHA 3a [PYrOil.

3ameuanue 1. Obpamaem Baille BHUMAaHUE, YTO P BHIMTOJTHEHUN
UHIYKIMOHHOTO TePexofia BajyKHO MMOKA3aTh, YTO BCE IPOBOJUMBIE PACCY-
JKIEHUS CIIPABeIJINBLL fJsi Hi06oT0 K.

3ameuanue 2. Bmecro yrsepmpenus A, B KauecTBe 0asbl WH-
JLyKIIIE MBI MOTJIM B3ATh, Hampumep, yrBep:xpenne A.. Torma, BeImOTHIB
UHIYKIMOHHBIN epPexoj], Mbl Obl JOKa3aJii, YTO HUCXO[HOE YTBEPIKIeHUE
BEPHO MM BCeX HATYPAJIbHBIX 1, HAUMHASL C J.

Jlorasgure TOMRIECTBA [Jis1 JIIOOOTO HATYPAILHOTO M.

68. 1+3+5+...+(2n—1)=n>
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69. 124224324 4p2—nlntD@ntl)

: .
70. 1~2+2-3+3-4+...+(n—1)n:% (n=2).
1 1 1 1 n—1
N Ty tes et T =2
1 1 1 1
72. (1—2)(1—3)...(1—?)= ”;n (n=2).

73. (n+1)(n+2)... (n+n)=2"1-3-5-.. .-(2n—1).

T4, 1-114+2-2143-3!4.. .+n-nl=(n+1)!—1, tme n!=1-2-3-.. .-n,
rge n=N (unraerca kar «dH garmopuaa», n=N). Jluasa ygobcrBa Heko-
TOPBIX BBIYHMCJIEHUE mosaraor rakske 0!=1.

75. Haiigure ommbKy B ciemyoiieM gokasarteiabcre: «J/lokaskem, 4ro
BCce HATypajbHBIe 4Yucjia paBHbl. basza wHAyKIun: Ji060e OJHO YUCITIO
paBHO camomy cebe — BepHO. llycTh mokasano s JOOBIX k dmCe.
T. e. gokasano, uro n00Obe k uymces paBHBI MeKIy coboi. Paccmorpum
k=1 aucyio. Ecau u3 91010 MHOKECTBA BHIOPOCUTH OJHO W3 YHCEJ, TO UX
ocTanercss poBHO k. [lo MEAYKITMOHHOMY TIPEIMTOMOKEHUIO OHI BCE PABHEL.
3aMeHUM OJHO W3 OCTABIIWXCS YWCeJT HA BBIOpomIeHHOe pamee. Torma
CHOBA MMeeM POBHO k paBHBIX Meskmy coboii umcen. CiemoBaresibHO, BCe
kk—+1 umcen paBHBI MKy co00i. Tem caMbBIM yTBep;KIeHUE TOKA3AHO».

76. Jlowkaskure, uro 15"+ 6 KparHo 7 mpu J10O0M HATypPaJbHOM 7.
Pemenune bBasa magyknuu: n=1. [Iposepum: 15+ 6=21 wparuo
7. Ilpepmomnoskum Temepp, 4TO IPU HEKOTOPOM K YyTBep:KiIeHUE IOKAa3aHO,
1. e. 15F+6 pnenurca ma 7. Pacemorpum 1551 4-6=15-15% 4 6=14-15"}
+(15*+6): nepsoe cmaraemoe memutca Ha 7, Tak Kak 14 pemurcs Ha
7, a BTOpOE [EAWTCA Ha 7 10 MHAYKIUOHHOMY mpemmonoskennt. Ciemo-
BaTeNbHO, BCSA CyMMa Takke fenurtcss Ha 7. TeM camMbiM, MO TPUHITHITY
MaTeMaTHYeCKOl WHIYKIMU WCXOHOE BBIPAKEHUE [eJUTCA Ha 7 HpU Jio-
060M HaTypaJbHOM 7.
Jlokaxkure ciemyoliue yrBePKIEHUA MPU JIOO0M HATYPAIbLHOM 7.
77. 13"+ 5 rparuo 6.
78. 7% —1 wpatHO 24.
79. 7"43n—1 patuo 9.
80. 23" +1 rparmo 3" 1.
81. 5-2324-3%~1 gparno 19.
82. Ha croabko wacreil pa30WBAOT IJIOCKOCTh N TPAMBIX OOIIEro
moJoskeHns (1. e. MPAMBIX, HUKAKWE [Beé W3 KOTOPHIX He MMapaaenbHBI
7 HUKaKWe TPU He MepeceKaioTcss B OHON TouKe)?

Sameuanue. B aroit 3agade orcyrerByer siBHas (OpMYyJIa, KOTOPYI HAJ0 [0KA3aTh.
ITostomy pelienue 3ajgadyu CTOUT HAYaTh C BHIABIEHHA 3aKOHOMEPHOCTH W3MEHEHUA UMCIA

4yacTeil IpU HPOBEIEHNUN HOBOU NPAMOIL.
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83. Ilnockocts mopmeneHa Ha ob6jgacTu HeCKOJbKuUMU mpsMbiMu. [lo-
KayKuTe, 4TO0 3T OOJACTH MOKHO PACKPACUTH B [iBA I[BETA TAaK, YTOOBI
ao0bIe IBe cocemHme obsacTu ObLIM OKpaimeHsl B pasHbie 1Bera. (Cocep-
HUMUJ HA3BIBAIOTCA 00JIACTH, MMeEIOIHe OO yIacTOK TPAHUIIHL.)

84. Jlokaskure, 4T0 Tpm JIOOOM HATypaJbHOM 7. CIIPABEIJIMBO Hepa-
BEHCTBO 2" >n.

85. Ilpym KaKWX HATYpPATBHBIX 7 BHITOJHEHO HEPABEHCTBO:

a) 2" >2n-+1; 6) 2" >n??

86. a) Jlorkaskure HepaBenctBo: (1+4x)">1+4nx npu x>—1, n=N.

0) [loraxure nepaserncmeo Bepnyaau:

(I+z) (142 ... (I+z,) =142, +2,+. . . +z,
eciu I, ofHOTO 3HaKa u z,>—1, n=N.

Sameuanne Yacro mepaBencrsom mim ¢opmyrnoii Bepuynan maszwiBaor Goiee
N3BeCTHOE HEepPaBeHCTBO N3 ITYHKTa a), KOTOpOe, KAaK JIeTKO BHUETH, ABJIAETCA YaCTHBIM
cryuaeM HepaBeHcTBa Bepuynnu npu r,=z,=...=zx,.

87. [lokaskure, 4TO IS KayKIOTO HATYPaJbHOrO n, HAYUHASA C 4,
cymiecTByer n-yroJbHUK C TpeMA TYIIbIMU yrJaMWu.

88. [lokaskure, 4T0 KBajgpaTHYIO MOCKY pasmepoMm 2"X2" KJIeTOK, u3
KOTOPOTl BhIpe3aHa OfHA YIIOBAas KJIETKA, MOKHO Paspesarh Ha <«YTOMKH»
3 TPEX RIETOK.

89. [loraskure, uyTo umCIO, 3aNKCAHHOE 3" eIUHUIAME, JEJTUTCA Ha 3".

90. [loraskure, uro cymecrsyer 100-3HauHOe uwmcI0, [esAIIee-
ca ma 2' B pecAaTmumHON 3amEcH KOTOPOTO YYacTBYIOT TOMBKO ITH-
dpor 1 u 2.

Bo Bcex mpegpimymmux 3amavax CIIPaBeIIMBOCTL 0a3bl ObLIA OYEBUIHA,

M OCHOBHYIO CJIOKHOCTH MPEJCTABIAN0 OKA3aTeILCTBO UHIYKIMOHHOTO
mepexofa. OgHAKO B HEKOTOPHIX 3ajiavyax, HAIPOTHB, MEPeXOJ| OYeBUMIEH,
a BOT JIOKa3aresibcTBO 0a3bl HeTpUBHMANbHO. Paccmorpum mpumep Taroi
3aavm.

91. [loraskure, 4ro JI00bIe 1 KBagpaToB (He 005A3aTENbHO OMMHAKOBOTO
pasMepa) MOKHO paspesarh Ha HECKOJIBKO YacTell, W3 KOTOPHIX IMTOTOM
MOKHO CJIOJKUTH KBAJpar.

B npempimymux 3amauax s [0Ka3aTeabCTBA MCXOIMHOTO YTBEP;KICHUS
OBLIIO JTOCTATOYHO CeaTh WHIYKIMOHHOE IPEeIoIoMKeHne 06 MCTHHHO-
CTH JIWINTh OHOTO W3 IeMOYKW yTBepskaeHuil. MHorga aToro HemocTaToqHo
u Tpebyercsa MPeAIoIoKeHne 00 WCTHHHOCTH HECKOIBKUX YTBEPIKIOHMUII.
[MocmMoTprM, Kak M3MEHUTCA CXeMa METOa MaTeMaTUYeCKOW WHIYKI[UN
B 9TOM cJIydae:

1) Basa unpyknuu. JlokaseiBaeM MCTHHHOCTh yTBepKieHui A ,

AL

A
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2) upgyknuounnoe npegunogoenue. llycrs crupaseminBbl
Bce ytBepsaenusa A, ..., A ,, A .

3) Uepyrnuonusii mepexop lloab3ysach MHIYKIMOHHBIM
IPeIIONIO/KeHIeM JIOKaKeM, 4TO TOTJa CIPaBeInBo yreepkaenue A4, .

Sameuanue 1. Ilogcumm, mouemy Ttemeph 0asa HHIYKIAH
COCTOUT He W3 OJHOTO YTBEP/KIEHWS, a W3 HeCKOoJIbKuX. JleiicTBuTeBHO,
ecjan I/IHI.[YH].[I/IOHHLIfI mmepexoj Mbl JOKasbiBaeM, ONIMPaACh Ha UCTUHHOCTD,
HaIlpuMep, TPEX IpeABIAYINUX YTBePsKAeHUU, TO 3HAS JHUIIb O CIPAaBeIN-
BOCTHU TIEPBOTO YTBEPIKIEHUS, MBI He CMOKEM JJOKa3aTh BTOPOE W TPEThe —
He XBaTaeT yske MOKa3aHHBIX yrBepymenumit! Ilosromy mpuxommres tmep-
BBIe HECKOJBKO YTBEPKJEHWUIl JOKA3BIBATH OTIAEIHHO, HEe HCIOJb3Ys WH-
TYKITAIO.

Sameuvanue 2. He Bcerma w3 WCTUHHOCTH YTBEPIKIEHMUI
Ap, Ap+1’ .., A MO¥HO cpasy BBIBECTU HCTUHHOCTh An+1’ a, HaIpu-
mep, Tonbko A, ,. B srom cayduae mpuxopmTcs NPUMEHATH HECKOIBKO
unpyknuii. Hanpumep, otgensno pia uéraeix uncen (¢ 6asoif A, m HHAYK-
IIMOHHBIM TIpefiionosKenneM o6 A, , momydas A2n+2) U OTHeNbHO — JIJIsA
HeuéTHBIX (¢ 6a30il A, U MHAYKIMOHHBIM IpeAIoNoKeHneM 06 A, ,, mo-
aygas Ay, ).

Kpowme toro, ¢ momomntso 06oiinol urdyryuu (T. . MHIYKIUN cHAYAIA
0 OJHOMY TIapaMeTpy, a MOTOM MO APYTOMY) MOJKHO JOKa3bIBATh yTBEp-
FICHUSA, COlepsKale ABA HATYypaJIbHLIX Imapamerpa (cm. samauy 96).

92. Jloramure, 4T0 MOLYJIh CYMMBI JIIOOOTO YMCJIA CJATaeMbIX He IIpe-

BOCXO[UT CyMMBI MOJYJIeil 3TUX CJIaraeMbiX.

1
93. [loraskure, 4T0 ecim YHCIO a+— — IeJ0e, TO W YHUCIO a"—+
a

Jr

— — IeJi0e IPU J1000M HATYPaTbHOM 7.
a

94. Jloramure, 4o J000€ HATYPAIbHOE YHUCIO MOKHO ITPEICTABUTH
B BHUJe CYMMBbl HECKOJNBKUX PA3IWUYHBIX CTEMEHeW [BOWKMN (BO3MOIKHO,
BRJIIOYAs HYJIEBYIO).

95. Jlokamkure HEPABEHCTBO MEKIY CPENHUM apuMeruyecKuM u
CpemHUM TeoMeTpuuecKuM (Hepasencmeo Kowiw): mius mio6BIX MOMOKU-
TeJbHBIX YHCET @y, Ay, ..., @, CIPABEJINBO

a +a+ .+d
1 2 n n
" >]/a1a2 S a,.

Pemenue. bBasa mamykrmum: n=2.

a,+a,

5 >yaa, < (a1+a2)2>4a1a2 = (a1—a2)2>0,
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410, 0O4eBUIHO, BepHO (cayuait n—=1 tpuBuainen). [lycrts Temeps yrBepskie-
HEe 3ajaun AokazamHo pua n=2F Jlokaskem ero mausa n=2f"1:

a1+a2+~ . ~+a2/t+a2k+1+- . -+a2/t-1

2k71
d1+d2+...+02k d2k+1+...+a2k+1
ok + ok
- a;ta,+...+ay ) Ayt F g
= ok 9k
a,+a,+...+am
(10 7OKazaHHOMY yTBep:AeHHWIO ad n=2), a s z—gk T ay >

k
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Takum o6Gpa3oMm, MBI JOKa3ajiu HEPABEHCTBO JIsi BCEX N, SABJIAIOIUXCH
crerieHbio fBoiiKu. Jlokamem s ocranbHbIX. [[as 3TOrO BOCHOIB3yeMcs
«uHOYrYuel 6nu3» — eciu JloKazaHo s n, To porkaxkem ais n—1. Ilycrs

a,+a,+...+a .
12 =@, ... a,. Bossmém
n n

a,+a,+...+a ,+A
B KAueCTBe @, YMCII0 A=”*]1/0L10L2 . a, ;. Torpa —/—2 ni >
n

}”]/aﬂz .. an%A:W:A, T. e. (ay+ay+...+a, ;)=(n—1)A. Pas-
nenaus obe wactu Ha (n—1), momyunm TpebyeMoe HepaBEHCTBO.

3ameuanue. PasobpaHHyio BBHIIIE CXeMy MHIYKIMU 4acTO Ha3bIBA-
0T «BeTBAMIENCA MHIYKITHEI».

96. Jlokaskute, uto 2" 2>mn npu M06BIX HATYPATBHBIX M U N.

97. Jlokaskute, uto cpemu mio6bx 27! maTypambHBIX umcen MOMHO

BBIOpaTh POBHO 2" WmMCes, cCyMMa KOTOPHIX fenutcst Ha 2”.

B caemyromux 3agauax BBl CTOAKHETECH HE TONBKO ¢ NMPUMEHEHUEM
WHOYKIUA B OKA3aTeNbCTBE, HO W ¢ ompefenenneM o mugykruu. Hampu-
Mep, WIEeHB HEeKOTOPOH MOCTIeN0BATEIbHOCTH, KPOMe HECKONbKUX MePBHIX,
3aJ]af0TCS WHAYKTUBHO, T. €. 4epe3 TMpembiayIime. Tak 3aJaHHBIE TOCTe-
MOBATeAbHOCTU HA3BIBAIOT peKyppeHmubimu UIn gozspamuvimu. OmHON U3
Hanbosee M3BECTHBIX PEKYPPEHTHBIX IOCIENOBATEIbHOCTEH SIBISETCS PSAI
uuces Pubonauuu: ®,=1;, O,=1;, ®, =0 ,+D , n>3.

IJIA HEKOTOPOTO n CIIpaBeaJInBO
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98. Ilocnenosarenbnocts {a,} samana ciaemyiomum obpasom: a,=1;
ay=2;a, ,=a, —a,. Jloramure, ut0 a, c=a, A5 110600 HATypaIb-
HOTO 7.

99. IlocnenosarensHocTs {a,} 3amaHa ciaegyiomum obpazom: a,=3;
ay=9; an+2:3an+1—2an. Hoxrasure, uro a, =2"-+1 pnsa moboro nary-
PaIBLHOTO N.

100. [loxaskure, 4To JiT060€ HATYPANTHHOE UYMCIO MOKHO TPEJCTABUTH
B BHUJie CYMMblI HEeCKOJbKUX PA3JIUYHBIX YUCeJ (1)1/160Ha‘1‘11/1.

B sawmiouenue cymmmpyeMm Bcé BhImeckasanuoe. KEcaum BBI mpepmona-

raete PeIIuTh 3aauy METONOM MaTeMaTW4ecKOW WHIYKI[UH, TO:

1. Hailigure B ycioBUM psAjl OMHOTUMHBIX YTBEP:KIEHUN — YKa3aHHBIN
SABHO WJIM CBEPHYTHINI B BhIpa)keHme ¢ IepeMeHHoil. [lepemennas mosker
ObITh W 3amMackupoBanHoll (mampumep, samada 83). Torma BeIABUTE €@,
mepeopMyIHpoOBaB ycaoBme 3agavn. Kcim Takoil IMemoYKd yTBepHKIeHUi
HeT, HoImpoOyiiTe BHIPACTUTH €6 camocToATe bHO (Hampumep, 3agada 90).

2. Jlokaskure mepBoe (MM HECKOJBKO IIEPBHIX) YTBEp:KICHHE psia
(basy mHmTyKIUN).

3. Jlokaskure, 4TO NMPM KaMIOM HATYPAJBLHOM 71 U3 CIPABEIINBOCTH
n-T0 YTBEpIKIEHUS Psa BBITeKaeT cupasemauBoctb (n—1)-ro yrBepsje-
Husa (MHIYKIUOHHBIN mepexon). Bosmoskmo, cupasepgmBocts (n-+1)-ro
YTBEePsKIEHUS BHITEKAET He W3 OHOTO, a M3 HECKOJbKUX MPEIBIIYIIX.

4. Ecnu 6asza u mepexop ObLIN JOKA3aHbI, TO [OKA3aHbI U BCE yTBEp-
JICHUA PALA, TaKk KAk 10 KayKA0ro M3 HUX MOMKHO [0WTH OT 6asbl
HECKOJILKMMHY IIaraMu Iepexoja.

Mbl mpuBenu MIaH [OKA3aTeNbCTBA A KIACCHYECKOTO MeTOa Ma-
TeMaTHuecKon WHAYKIuuU. [lpm gpyrmx cxemMax OH MOKeT HECKOJBKO
n3MeHHUThCA. Hampumep, 11 MHIYKOINKM «B OTPHIATENHHOM HAIMPABICHUN»
(korma paccyskaeHus Bemyres He ot 1 K n, a Ha000POT — OT KAKOT0O-TO YM-
cia IV B ctopony ymenbienuss — K 1, a, Moyker ObITh, U fajnee) 6aszoit Oymer
ABJIATHCSA He MEPBOE, a, CKajKeM, COTOe YTBEPIKIeHWe W MepexXof MPOUCXO-
naur He or n K n+1, a or n Kk n—1. Kpome Toro, mar nHIyKIMH MOKeT ObITh
He 00s3aresbHO MedsIM. [lo Mepe ocBOeHWS MerTofa MaTeMAaTHYECKOW WH-
AYKIMK BB JIETKO CMOKeTe COCTABUTH HYKHBIN IJIAH JOKA3aTeIbLCTBA CAMI.




