AHHA MAJIKOBA

Ht({ i)' o

g((ﬂ?ﬁ(f S
o T H/g &

a»

IlonHbIN KYyPpC TTOATOTOBKU
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Bce npaBa 3auuiiensl. Hukakas yacTb 3TOH KHUTH He MOXKeT ObITb BOCIPOH3BeLeHa B KaKOH
6bl TO HU OblJIO popMe Oe3 MHUCbMEHHOTO pa3pelleHHsl aBTopa.



EIl'9-2015 no maremaruke. IlonHbIN Kypc MOATOTOBKH.

Anna MaakoBa

[Tonuetit kype moprotoBku K EI'2-2015 no maTtemaTtuke.

Jl7s1 TeX, y KOTO He TMoJIyyaeTcs.

Jnst TeX, KTO He MOHSJ KJI0YeBble MOMEHTBI ¥ MO3TOMY He MOXKET HATH JaJiblie.
Jlnst ponutesneii, moMoramoimux AeTsM ToToBUTbes K EID.

st yunrtesiell U peneTUTOPOB.

Conepxanue BapuanToB E['D HeMHOro MeHsieTcst KaxKabli rof. KHura nocrpoeHa tak, 4To0bl
Bbl MOArOTOBUJINCH K EI'D HesaBHcHMO OT 3TUX M3MeHeHUH. BmecTe ¢ TeMm, OHa OpUeHTHPOBaHA
Ha KOHKpeTHble 3anauu EI'D-2015, npucyTtcTByome B KaXI0M 9K3aMeHAIMOHHOM BapHaHTe.

Oco6oe BHMMaHHe yfeJsieTcsl TeMaM, BBbI3bIBAIOLIUM CJOXKHOCTH NPaKTHYECKH Y KaxKao-
ro ILKOJbHHKA: MPOLIEHTHl, TEKCTOBble 3aJayH, pelleHHe ypaBHEHUH U CHCTeM, reoMeTpus M
cTepeoMeTpus, ObICTPBEIA cyeT 0e3 KaJbKyasaTopa, a TakxKe KOPHH, CTeleHH, Jorapu(Mbl, TpH-
rOHOMeTpHsl, (DYHKIIMU U NPOU3BOAHbIe. Bce OHU fBASIOTCS (DyHAAMEHTOM [J/51 U3yUeHHsl MaTe-
MaTHKH W ycneliHo#t cnaun EID.

ABtop kHUrH - AHHa MaJsikoBa, peneTHTOP-TNPOeCcCHoHaN ¢ ONbITOM paboTel GoJee 25 JeT,
Beayliasi kypcos nmoarotoBkd k EI'D na 100 6asnos, aBTop [losHOro BUmeokypca mJsi MOAro-
tToBKH K EI'D mo martematuke, aBTOp KHUTH «Mosi mpodeccuss — peneTuTop», PyKOBOTHUTEJb
O6pazoBatenbHoll KoMmnanuu EID-Crynus.


http://ege-study.ru/podgotovka-k-ege-po-matematike-kurs-m-100/
http://dvd.ege-study.ru/
http://dvd.ege-study.ru/
http://ege-study.ru/materialy-ege/kniga-anny-malkovoj-moya-professiya-repetitor/
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Ot pemaktopa

Hoporue npysbs!

DTa KHHUra, KoTopas y Bac B pyKaX, HalMCaHa C 1LieJbl0 MOMOYb MOATOTOBUTbCS K EID
o MaTeMaTHKe. B Hel Bce, 4TO Kasasoch BaM CJIOXKHBIM, PACCKAa3aHO NMPOCTBIM M AOCTYIHBIM
A3BIKOM.

3nech faHbl OCHOBBI MaTeMaTHKH. DTO He TOJbKO ONpefesieHUsl, (GopMyJbl, (PaKTBl U COOT-
HoweHus. KoneuHo, ux cjenyer NOMHUTb, YTOObI JIeTKO NPUMEHATb NPH pellieHUH 3anaHuil. Ho
rJ1aBHOE — YMEHHe JIOTHUeCKH MBIC/IUTh, BHUMaHHe U MaTeMaTH4yeckas KyJbTypa.

B kHHre MoKasaHO, Kak MpaBU/IbHO UMTATb TEKCT 3afa4yM. Kak pas/oxuTb MH(OpMaLHIO
Ha COCTaBJIAIOLIME, BBIAEJNUTH [JIABHOE U OTOPOCUTbL TO, YTO He OyHeT HCIOJ/b30BATbCA IIPH
pewleHuu. B pesysnbrarte 3TOro 3ajada CTaHOBUTCS «IPO3PAYHOM» U pellaeTcst YCTHO MM MyTeM
HEeCKOJIBKMX MPOCTHIX MpeoOpa3oBaHUH.

Bbl oBJ1afieeTe HCKYCCTBOM YIPOLLATh CJI0OXKHOE, UTO He TOJIBbKO NPUTOAUTCS BaM JJIfl yCIIell-
Hoi cpaun EI'D, HO M oTKpoeT AJsl Bac MareMaTHKy Kak CTPOHHYIO, KPAaCHBYIO U yBJeKaTeJb-
HYI0 HayKy. Y Bac HauHeT [10J1y4aThCs TO, YTO PaHblIe BbI3bIBAJIO OOJbIIHE 3aTPyIHEHHUS.

HayuuBiince 3T0MYy, BBl OJY4YUTe MOAAPOK HA BCIO »KM3Hb. BBl CMOXKeTe Tak ke U3SIIHO U
JIETKO pacKJaJblBaTh *KHU3HEHHbIE 33Ja4M HA MPOCTHIE 3JIeMEHThl U JOCTHUraTh ycrexa.



Conpepxanue:

['naBa 1.

[IpruuenbHas MoAroToBKa U MUHUMAaJbHBIA Habop 3anau.

Jpobu, npoueHTsl, nponopunu. Kak y3HaTb, 4To NpUHUMAaeTCs 32 CTO TPOLIEHTOB.
Ortkyna GepeTcsi HENOHUMAHHUeE.

Yrto Takoe crocoOHOCTH K MaTeMaTHKe W T'le UX B3SITh.

[naBa 2.

UreHue rpadrka ¥ TpeHHpPOBKa BHHMaHuUsA. UTo Takoe abcuucca U opauHara.
He Tosbko apudmernka. OTkyna 6aHk GepeT HeHbTH.

Uro oburero y «60TaHUKa» U BOEUHHUKA.

Cunraem 6e3 omnOOK!

Kak nenutb 1pobb Ha ApoOb.

Kakum posmxeH ObITb MpaBUJbHBIE oTBeT Ha EI'D.

[naBa 3.

TekcroBasi 3anaua — BepHbiil 6ass Ha EI'D! Enunsiéi anroputm perieHwus.
3anauu Ha nBuxkeHWe. OT pacckasa — K ypaBHeHHIO. Kak BbiOpaTh mepeMeHHbIE.
CekpeTsl pellleHHs] YpaBHEHUH.

Yro takoe a?,a® u /a. I3 4ero MoXHO H3BJIEKaTb KOPEHb.

@DopMyJbl COKPAILEHHOTO YMHOXKEHHS.

JIB1KeHHe M0 TeYeHHIO U MPOTUB TeUYeHHS.

[naBa 4.

3anaun Ha paboty. [IBa TpakTopHucTa, ABa MPOrpaMMHCTA. . .

3anauu npo Hacceiin. [IpaBuaa peleHus.

KpuTHk, cTaHb MOMOLUIHHUKOM! — HJIM KaK MOJYYUTb OT OKPY?KaIOIIKUX TO, UTO BaM HYKHO?
OnuH 13 CeKpeToB YCNEUIHbIX JIOAEH.

[naBa 5.

3anauu Ha npoleHTHl. [lose3Hble GopMYJIbL.

CniaBbl, cMecH, pacTBopbl. M3loM 1 BUHOTpan.

3agauu Ha IBUKEHHE IO OKPYXKHOCTH.

Yro Takoe cpenHsis CKOPOCTb.

Kak pewaTb cucTeMbl ypaBHEHHUH.

[Tpuemer 6picTporo cyeta: jserko u 6e3 KajabKynstopa! Ilpunuun KISS.

['n1aBa 6.

Teopus BeposiTHocTelt Ha EI'D.

UTo Takoe BEpOSITHOCTb U KaK €e CUMUTAaTh.
HezaBucumble cobbITUS.

[IpuBer or HanoJseoHa.

[naBa 7.

Kakue 6ObiBatoT yncsa? HarypanbHele, Liesble, pallOHa/lbHbIE, JeHACTBUTEJBHBIE. . .
Yuc/ioBbIe MHOXKECTBA.

Yucsa npaBsT MUPOM - Tak JH 3TO?

Kopuu u crenenu.

JleHCTBUSA CO CTEINEHSIMHU.

3ananus EI'D Ha BbluMc/eHHe U pelleHHe YpaBHeHHH.



['naBa 8.

Jlorapugmsl.

HeoxxugaHHbIH BBIXOL M3 TYyNHKA.
Onpenenenue Jjoraprudma.

JIns KakuX 4nces CyLIeCTBYIOT JIOTAPH(MBL.
[e#icTBua ¢ jorapudmamu.

Pemenue 3anau EI'D.

[naBa 9.

Briuncsenue niomaneit uryp. @opMysiel U pUeMbl pelieHus.
OcHoBbl TpuroHomeTrpud. CHHYyC, KOCHHYC U TaHT€HC.

3anauu Ha BHELIHUH YroJl TpeyroJbHHKA.

BarkHble COOTHOLLEHHUS B NPAMOYTOJNBHOM TPEeYroJbHHUKE.
[lono6HBIE TPEYTONTBHUKH.

3aueM HyXKeH IpeyecKHi aaQaBuT.

[naBa 10.

['eomeTpusi B KapTUHKAX.

TpeyrosbHUKH: OCHOBHBIE (POPMYJIbI, (DAKTBI U COOTHOLIEHUS. BBICOTBI, MeiraHbl U OUCCEKTPHU-
CHI.

UeTblpeXyroJbHUKHU: OCHOBHBIE (DOPMYJIbI, (PAKThl U COOTHOLLEHHS.

OKpy2KHOCTb U KpYT.

O ueMm napb crnpalliMBajg MaTeMaTHKa.

[naBa 11.

Yro Ttakoe 06beM M ILIOLILA[b.

BepuinHel, pebpa, rpaHu.

MHuororpaHHuku: Ky6, napaJjJesenunen, nupamuaa, npusma.
Tena BpalleHus: UUJAUHIP, KOHYC, ILIap.

CrepeomeTpus: IPOCTO MPUMeHsieM (POPMYJIbI.

[naBa 12.

CrepeomeTpus: IpUEMBl U CEKPETHI.

Pa3bop cambiXx MHTepecHBbIX 3a1ay.

3anauu Ha cOOOPA3UTENBHOCTD.

[IpaBU/IbHBIA UepTexx U MPOCTPAHCTBEHHOE BOOOpaKeHHe.

[naBa 13.

Tpuronometpus.

JIBe cucTeMbl H3MepeHHs yTJIOB.
TpuronomeTpuueckuil Kpyr.
DopMyJbl TPUTOHOMETPHH.
dopmyJibl IpUBENEHHUS.

[n1aBa 14.

Uro Takoe QpyHKIUSA.

HccnenoBanue rparka pyHKIHH.

[TpousBonHass QpyHKLHUH.

[Tpomomxenue noarotoBku K EI'D: mopran www.EGE-Study.ru
Bonblio# peneTUTOPCKUM CeKperT.


http://ege-study.ru/

CrnpaBouHBI MaTepuasn

1. Tabauua kBagpaToB HaTypasbHbIX yucesa oT 10 mo 30.

2. I'peueckuit andapur.

3. [Nosesuwle caliTel aud noarotoBku K EI'D mo maremaruke.




I'naBa 1.
[Ipuyenrvrnas nodeomoska u murumarvHoll Habop 3adau.
Jpobu, npoyernmot, nponopyuu. Kak yanams, umo npunumaemcs 3a cmo npouermos. Om-
Kyoda bepemcs HenoHumaHue.
Ymo makoe cnocobrocmu K mamemamuke u eoe ux 83smo.

Xorute xopomo caatb EI'D? Bam momoxkeT 3ta kHura. [lo Hell BB MOATOTOBHUTECH K IK3a-
MeHy camu, 6e3 pernerutopa. C Jo6oro ypoBHs, naxe ¢ HyJs. Jlaxke ecju y Bac HeT «MareMa-
THUYECKUX CIIOCOOHOCTEH».

4 penerutop. Ko MHe NpUXOAUT yuyeHMK, MyTalOLIMH YMHOXKeHHEe C BHIYMTAaHHEM, a yepes
napy MecsilieB ero He y3HaTh. Elile uepe3 HEKOTOpOe BpeMsi OH CTAHOBUTCS BIIOJIHE MPUJIHUUYHBIM
abutypueHToM. M 370 He uynmeca. Bbl Toxe Tak MoxkeTe, U 0COOBIX «CIIOCOOHOCTEH» MJIl 3TOTO
BaM He TOHaL00UTCH.

3HaeTe JIM BBl, 4TO B JII0OOM JieJie €CTb CBOM CEKpeTbl, Bjajesi KOTOPbIMH MOXKHO Jerko,
OBICTPO U KAueCTBEHHO clie/1aTh 3aAyMaHHoe?

Bor 0 Takux K/OUeBBIX MOMEHTax B MoarotroBke u cnade EID u moimer peub B KHHUTE.
4 monentoch ¢ BaMU CBOMMH MHOTOJIETHUMM HapaboTkamu, pacckaxy, HTO nenate U B Kakom
nopsiake. JIpyrumMu cj0BaMH, pa30oJ/iTalo BCe PeeTUTOPCKUe CeKpeThl, COOpaHHbIe 3a 1BaALATh
JieT paboThl ¢ BBIMYCKHUKAMU. DTOH UH(OPMALUK HUTZE OOJblIIe HET, TIOTOMY UTO 3/1eCh COOpaH
JKUBOHU NPO(eCCUOHANBHBIA OIBIT.

BaMm HaBepHfiKa Korja-To TOBOPHJIM, UTO HAlo pellath noboJblie 3anad. M eme — no6UTh
MaTeMaTHKY, TOTOMY UTO OHa «yM B MOPSIOK MPUBOAUTS.

A ecsiu He 3Haellb, Kak pellaTh 3TH caMble 33/laud, U BOOOIe MaTeMaTHKa HaeTcsl C TPy-
noM? Eciu HEBO3MOXKHO JIOOMTb TPEeIMET, CaMblil CKYUHBIH BO BCEH IIKOJbHOH MpOrpamme?
Yro Torna penatp?!

Kak Bbl nymaere, oTkyna OepeTcs HenmoHMMaHHe? OkasbiBaeTcsi, [1e/10 He B KaKHX-TO CKa-
304HBIX «MaTeMaTHYeCKUX CIIOCOOHOCTSIX», a B O4eHb NPOCTBIX Bewlax. M Bbl HaBepHsika ynu-
BUTECb, €CJIU sl CKaXy 10 CeKpeTy, UTO O HHUX BaM pacCKasblBajd elle B MJajlled wikose!
Tosnbko Torna, BUAHO, Bbl He BCE yCJBbILIAJIH, TMOHAIH, OCMBICJAU/IN, @ MOXKeT ObITb, U MPOCTO
MPOMYCTHJIX MHUMO yile#. BoT ¢ 3Toro-to BCé HemoHMMaHWe W HadyasJoCh. A ceromHsi yxe ropa
FOTOBUTbCS K BHIITYCKHOMY 3K3aMeHY!

Mbl ¢ BamMu pa3bepeM Kak pa3 Te pasjiesibl, KOTOPble BaM KaXyTCSl CaAMbIMHM CJIOXKHBIMH.
[IpoueHTBl, TeKCTOBBIE 3a/lauM, T€OMETPHUSI U CTePeOMeTpPHUsl — 3TO Ha CaMOM JeJe Jerko. Bcé
3aBUCHUT OT TOTO, KaK pacckas3aTb, Ha 4eM CeJaTh aKLUEHT, KaK 0000LIUTD.

Bbl HayuuTech pewiath 3agauu 6e3 OMIMOOK, CUUTAaThb 0e€3 KaJbKyJasTopa, a elllé y3HaeTe,
KaK CHesaTh LIKOJbHYI YUHTEJbHHLY CBOUM MOMOLIHHUKOM.

Bot nepBeiil cekpet: cpatb EI'D HamHoro mpoie, yem Bbl aymaeTe. [JlaBHOe — npaBuJib-
HBIH moaxon. Baia nmoarotoBka noJikKHa ObITh NMpulleabHOH! Mbl He OyeM peliaTh Bce MOAPSL,
a HauHeM c OecrnpourpellIHbIX 3anad. [loHpaButcs — moiinem nanblie. HekoTopble 3amauu B
KHHTe pa3oOpaHbl MOJHOCTBIO, C IPYTHMH Bbl CIIPABUTECH CAMOCTOSITE/IbHO. PellleHns U OTBETHI
TMpUBeIeHBl B KOHLIE KaXK[I0H IyaBbl. A ecsiu Kakasi-M0O0 3ajaua 1oKas3auach CJAUIIKOM JIeTKOH,
naxe 6ananbHOU? [Ipomy Bac, He crneuTe!



3HaeTe JIM Bbl, UTO €CTb TOJIbKO [1Ba MNPENATCTBUS B 00yueHUU? BOT OHHU: «¥Y MeHs HHUYero
He nosyuutcsi» U «Hy, 51 Bce 3T0 3HaI0».

JI1060i1 OMBITHBI PENMeTUTOpP BaM CKayKeT, UTO MepBOe W3 HUX HAMHOIO MPOLILe MPeonoseTh!
YBepeHHOCTb MOSIBJISIETCS U PACTET C KOJHUECTBOM pellleHHBIX 3a1ad. A BOT BTopoe yOexXIeHuHe
MellaeT ¥ TPOEUHHKaM, U OTaHUHKHKaM. OHO orpaHuuuBaeTt, He naet pactu. Mexny «Hy, s Bce
3Haw» U «f xopowo cpan EID!» - kosoccanbHas pasnunal

Y6enutech, 4TO y Bac BCE moJiyuaetcs. Bce 3amauu, npensiokeHHble B 3TOW KHHUre, pellaid-
T€ CaMOCTOSITeJIbHO, 0e3 KaJbKyJsiTopa, U CBepsiiTe ¢ oTBeTOM. Jlesio B TOM, YTO MMEHHO B
MPOCThIX 3a4auax 0ObIYHO BO3HUKAIOT AocanHble omn6KU. [lomHuTe, yTo B yacTu B He ObiBaeT
«TIOUTH TPABUJIBHOIO» OTBETA, a Hallla ¢ BaMH LieJib - NOJAY4uTh Ha EI'D MakcumanbHO BO3MOXK-
HBIH OaJI.

3arjsiHuTe B pas3jies MPOCTBIX TeKCTOBBIX 3anad. OOGBUHO 3TO caMble MepBble 33aJaud B
BapuaHTax EI'D. Bul yBuanTe, 4TO GONBIIMHCTBO U3 HUX - COBCEM 3jeMeHTapHble. «KoHeuHo, s
YMEI0 HUX pelllaTb», - ckaxeTe Bl f 1 He coMHeBaiochb! TosbKO maxe cpelu HHUX eCTb TakHe, B
KOTOPBIX MPaBUJBHBIA OTBET M0JYy4aloT He BCe.

1. Cnudomemp asmomobuis noKasvl8aem cKopocms 8 muisx 8 uac. Kakyro ckopocmo (8
MUASX 8 4AC) noKasvieaem cnudomemp, eciu asmomobuLy 0BUNEMC CO CKOPOCMbIO 36 Km
8 uac? (Cuumatime, umo 1 murs pasna 1,6 Km.)

Yro OyneMm aenaTb? YMHOXKATb WM AeJUTh? [laBHOE — CHELIUTb He HYXKHO. 3amnullieM KpaT-
KO YCJ/IOBHe 3a[auM:

1 muas — 1,6 km
x MHJIb — 36 KM (3TO paccTosiHHe, KOTOPOe aBTOMOOH/Ib MPOe3xkKaeT 3a yac).

Bo ckosbko pa3 x mMuab 60Jblie, yeM 1 musas? OueBHAHO, BO CTOJBKO K€ pa3, BO CKOJbKO
36 kM OoJiblile, ueM 1,6 KM. 3HauuT,

T MUJIb _ 36 KM
1 Mungs 1,6 KM
r=36:1,6

xr =22,5.

2. Iasen Hsarnosuu kynuar amepuxauckutl asmomoburv, cnudomemp KOmMOpo2o NoKa-
3bl8aem CKOpocmov 8 muaix 8 uac. Amepurkarnckas murs pasHa 1609 m. Kakosa ckopocmo
asmomobuns 8 Kuiomempax 8 uac, ecau cnudomemp nokasvieaem 65 muso 8 uwac? Omeem
oKpyesume 00 yen020 HUCAQA.

1 muast — 1,609 kunometpon
65 Musb (B yac) — x KUJIOMETPOB (B 4ac)

65=x: 1,609
z = 651,609
x = 104, 585

OKpyrJiuM pesyJsbTaT 10 1esaoro uncia. A kak? 104 uau 105?

3anoMHUM MPaBUJIO: JJIs1 TOTO YTOObI IPABUJIBHO OKPYTJIUTb OTBET, CMOTPHUM Ha CJEAYIOLLYI0
uugpy. Ecau caenyroumas undpa — ot 1 no 4, okpyrisieM 10 MeHblIero 4ucjia (Beib 10 Hero
6auxke). Ecau ot 5 10 9 — B cTOpoHy GoJblIIErO.
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Y Hac cienyrouiast uudpa — nsgTepka. 3HAUUT, OKPYTJISIEM B CTOPOHY OOJIbIIEr0 UHC/Ia.
Ortser: 105.

Otgetr Ha EI'D mo maremaTuKe cJjefyeT 3amuChbiBaTh B BUJE 11€JIOTO YHCIA UJU JNECATUYHOH
npobu. M ceiffluac Mbl BCIIOMHHUM, 4TO Takoe ApobuW U Kakue OHU ObiBaioT. [lejso B TOM, 4TO
MHOTHe y4yaliuecs, MPUBBIKHYB CYMTATb Ha KaJbKyasTope, K 11 Ksiaccy Hampoub 3a0bIBAIOT O
TaKUX Bellax.

OO6blKHOBeHHas1 1pobb — 3TO BbIpaXKeHHe BUIA P rre p - nenoe, a g - HaTypaJbHoe. HucJso

p Ha3bIBaA€TCAd 4YHUCJAUTEJIEM, ¢ — S3HAMEHATEJIEM.

Ecau yucauTe b MeHbllle 3HaMeHaTess, 1poOb Ha3blBAeTCsl IPAaBUNBHON. J[pyrMMHU C0BaMH,
npaBUJbHAS APOOb MeHblle eIUHUILBL.

Ecau yucautesb 60Jblle 3HaMeHaTess, 1pobb HenpaBubHas. OHa 6oJblle eAUHULBL. Takue
Ipo6U ellle MOXKHO 3aMKChIBaTh B BHJE CMEIIaHHBIX YUCeJ, Halpumep, 22, 9%.
Kak mepeBecTH cMellIaHHOe YMCJIO B HEMPaBUJbHYO Npo6b? Hanpumep, Kak 3amucaTb YUCJIO

9% B BUMe NPoOH CO 3HameHaTeseM 8?

DTO MpPOCTO. 9% - 370 9 1HeNBIX U elle % TO eCcTb %—i—%:&%—i—%:%—i—%:%.

M Haoboport, HenmpaBUJIbHYIO ApPOOb BCErga MOXKHO 3alKcaTh B BUIE CMELIAHHOrO YUCJa, TO
€CTb BBIIEJNHUTH LNyl 4acTb.

Hanpuvep, % = 908:5 =9 + 3 =193,

Hecatuunbie npobu — 310 Apobu co 3HameHaresem 10, 100, 1000... Yrto6sl nepeBecTH
0ObIKHOBEHHYI0 Ap00b B JECATHUHYIO, IPOCTO pasfesuTe (B CTOJNOHK) UHCIHUTE/b HA 3HAMeHa-

tesib. Hanpumep,

2 ok o
2_92:5=04
3 _3.8=0.,375:
S 1919,
% —0,333333 ..
9
£ =0,181815..
A JeCATUYHBIE I[pO6I/I JIETKO HepeBeCTI/I B O6bIKHOBeHHbIe. I/IHOFI[a UX MOXHO COKpaTI/ITb:
3 0.
g = 0.3
_ 46 _ 46 _ 23
1L6=4G5=170="%"

3anaur Ha MPOLEHTH TPAAUIIMOHHO BbI3BIBAIOT CJA0XKHOCTH Y BBITYCKHUKOB. [laBaiiTe BCroM-
HHUM, UTO

OJWH MNPOLEHT — 3TO OAHA COTad 4acCTb OT yero-aun6o

100 — 10
2% = 2 =1
60%:% %;
5%:%0:%.

A 4To Takoe npobb (TO €CcTh YacTh) OT YHCJA?
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[

OnHa uyeTBepTast 4acThb OT YHCIA X, WJIH %1 OT ¥, O3HAYaeT, 4TO APOOb 7 YMHOKAETCS Ha
gucso (BEJTHUHHY) .
2

Hanpuwmep, Haiiti 2% ot 60 MUHYT - 3HAUWT, 100 Halo YMHOXUTh Ha 60.

Yr10o0bI HAWITH APOOH OT UMCJA, HAJO APOOb YMHOKHUTH Ha 3TO YHCJO.

3. Banuwume 6 sude 06vikHOBeHHOL U 8 8ude decamuuroti dpobu: 50%, 13%, 45%, 250%.

50% = 4 = 5 =0,5;
13% = 43 = 0,13;

45% = 15 = 5 = 0,45;
250% = 330 = 3 = 2,5.

4. Cronvko epadycos codepacum yeon, ecau oH cocmasasem 40% om npsamozo yera?
Haiinem 40% ot 90°.

0,4 -90 = 36.

OtBeT: 36°.

5. Yemy pasrot 8 munymax 25% uaca? 150% uaca?

25% vaca — 3TO 4eTBepPTb Yaca, TO eCTb 15 MUHYT.
150% uaca — ato 3/2 yaca, To ecTh moJTopa yaca, uiad 90 MHUHYT.

B 3apgavax, na ¥ B XKHU3HH, 4acTO TOBOPUTCS 00 HM3MEHEHHWH KaKoW-JM00 BeJHUYUHBl Ha
onpeneseHHbld npoueHt. Uto ato sHauut? [loBbimienne tenbl Ha 10% o3HauaeT, 4To K MpeXkHeH
neHe x npubasuau 0, 1z. To ecTb ecaiu nmepBoHauasbHas LeHA paBHA T, TO HOBasl LleHA COCTABUT
x+0,1x = 1,1z. Ckuaka Ha 25% o03HauaeT, UTO MPeXKHsS LeHa yMeHbliuaach Ha 25%. U ecau
nepBOHava/JibHas LeHa Obljia x, TO HOBasl LeHa cocTaBUT = — 0,25z = 0, 75z.

6. Kpoccosku cmoam 3000 pybareti. Cesonrnas ckudka cocmasasiem 15 npoyermos. Cxono-
KO 8bL 3aniamume 3a KPOCCOBKU C Y4emom CKUOKU?

0,15-3000 = 15- 30 = 450 — 3TO cama CKHJIKa.

3000 - 450 = 2550 (py6.iei) — 3TO HOBasi CTOMMOCTb KPOCCOBOK C YUETOM CKHUIKH.

7. Kauenm 8351 8 6anke kpedum 120000 pybaeii na eod nod 16%. Kakyro cymmy ou
doadcern soinaamume 8 meyerue 200a C yuemom npoueHmos?

0,16 - 120000 = 19200 — 3TO MPOLEHTHI,

120000 + 19200 = 139200 py6./ieli — BBIMNATUT KJUEHT C yYETOM IMPOLEHTOB.

8. Hepacamenu OUCKOHMHOU Kapmbl KHUNCHOSO MACAZUHA NOAYUAOM NPU NOKYnKe CKUO-

ky 5%. Knuea cmoum x pybaeid. Ckorvko pybaeil saniamum Oepicamenv OUCKORMHOL Kap-
molL 3a amy KHuey?

Ecau croumocTb kuuru npunsath 3a 100%, To cTroumocTh ee co cKuakoi — 95% ot x pyoGsed.
3HaYMT, C yUeTOM CKHUAKH KHHTa Oynet ctouth 0,95x pybied.
9. 3a eod Hacesenue eopoda yseauuuroce Ha 1,3 npouenma. Bo ckoarvko pas 8v6ipocio

HaceseHue 2opoda?

[Tycth HacesieHHe ropona — x XUTeseld. 3a rol OHO YBeJU4uJoch Ha 1,3% | cTaso paBHO
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x4+ 0,013z = 1,013x.

DTo 3HAUMT, UTO HaceseHHe Beipocso B 1,013 pasa.

10. lllapukosas pyuxka cmoum 40 pybaeti. Kakoe Haubosbuiee wci0 MAKUX PYUEK MOHCHO
6ydem kynumo Ha 900 pybreil nocae nosviuierus yervt Ha 10%?
OueBuaHo, yto 10% ot 40 - 31O % 40 =0,1-40 = 4.

HoBast uena pyuku cocraBut 44 py6sas. Ha 900 py6seit MmoxkHO KynuTh 20 pyuek.

11. llena Ha arekmpuneckuii uatinuk 6oira nosviuiera Ha 16% u cocmasura 3480 pybaedl.
Ckoavko pybaei cmous walHuk 00 NOBbLULEHUS U,eHbl?
3anoMHUM BaxKHOE TPaBHJIO:

3a 100% npuHHMMaeTrcs Ta BeJUYUHA, C KOTOPOIl CPaBHUBaeM

[leHa nosbilieda Ha 16% M0 cpaBHEHMIO ¢ YeM? — C MPEXKHEH LeHOH. SHAuHT, NPexXHss eHa
— 310 100%, HOBasd ueHa — 116%.
[lonyuaewm, 4to

116% - 3480 py6ueit
100% - = py6nei

Bo ckonbko pas 3480 pyb6uedt 6ogblie, uem = pybaed? — Bo cTosbko XKe, BO CKOJIBKO pa3

116% 6oabue, yuem 100%, To ecTb
3480 _ 116

x 100
HanomHuM, 4To Takoe paBeHCTBO ABYX OTHOLIEHHH BHIA % = % Ha3bIBAETCS MIPOMOPIHEH.
OCHOBHOE CBOHCTBO MPOMOPLMH: MpOHU3BeAeHNe KPAWHMX YJI€HOB PaBHO MPOM3BEIEHHIO
CpegHMX, TO ecTb a-d =10 c.
Ecnu B nmponopuuy ecTh HeM3BeCTHasl BeJMYHHA, ee MOXKHO HAaHTH MMEHHO IO 3TOMY Mpa-
BUITY.
Hanpumep, us nponopuuu % = £ paxonum x:
a-d=x-
e

SV

C

Sl

Pewraem Hauy nmponopuuio.
x - 116 = 3480 - 100

[Tonyyaewm:

r — 3480 - 100
116

Ortset: 3000.

12. Mobunonoiti mearegon cmounr 3500 pybaeli. Yeped nexomopoe epems ueny Ha amy
modenaov crususu do 2800 pybaeli. Ha ckoavko npoyenmos bvira cruxicena uena?

Ham Hy»KHO y3HaTh, Ha CKOJIbKO CHHU3MJACh LleHa N0 CPABHEHHUIO C NIepBOHAYaJ/bHOH, [103TO-
My TepBOHaua/NbHYIO LeHy npuHuMaeM 3a 100%. Haiinem, kakoii mpoueHT HOBasi [leHa COCTaB-
JisleT OT nepBoHadabHOH. O603HaUUM ero 3a .

[lTonyuaem, yTo

3500 py6aeit — ato 100%
2800 py6useit — ato 2%

CocTaBJisieM MPOIMOPIHIO:
3500 _ 100

2300 ~ =z
11



U pellaeM ee:

+ — 2800 - 100
3500

x = 80.

HoBasi uena tesedona cocraBasier 80% OT mepBoHauasbHOH. 3HAUUT, LleHa Obla CHHXKeHa
na 20%.

Otset: 20.

Eure onna 3agaua Ha npoueHThl. O6paTuTe BHHMaHHe — OHA He TaK MPOCTa, KaK MOXKET
MOKa3aThCHl.

13. Hanroe Ha doxoder cocmasasem 13% om sapabommoti naamet. [locare ydeprcanus
Hanroea Ha doxodv. Mapovs Heanosna noryuura 9570 pybaeti. Ckorvko pybaeti cocmasasem
sapabomnasa naama Mapou HseanosHol?

Wrak, Mapbst MBanoBHa moayuuaa 9570 pyOGJeit mocse ymepkaHusi Hajora. 3uadut, 13%
3apaboOTHOM MJaThl y Hee BbIYJH, a Bbinasu 87%. lasbliie Bce MPOCTO: BaM HYXKHO COCTABHThb
MPOMOPLHIO U PELIUTD ee.

9570 : & = 87% : 100%

9570 - 100
=R

[Tonygaem, uto 3apniata Mapeu MBanoBHB coctaasier 11000 py6ned.

14. B eopode N scusem 200000 wcumeaneti. Cpedu nux 15% demeii u nodpocmkos. Cpedu
s3pocavix 45% He pabomaem (nencuonepoi, cmyodenmol, domoxossaiku u m.n.). CKoabKko
83pocablx dHcumeneti pabomaem?

B yeM c/I0)KHOCTb 3afayl U MOYEMYy ee PeNKO pellatoT MpaBuabHO? Jeso B Tom, uTo «15
TPOLIEHTOB» HJU «4 MPOIEHTOB» — MOHSTHS OTHOCHUTeJbHBE. KaXKIblli pa3 3a CTO TMPOLEHTOB
MOTYT TIPUHHUMATBCS pa3Hble BeJWdrHbl. [loMHHUTe mpaBusio? B Ka)kgoMm ciydae 3a CTO MPOLEH-
TOB TPUHUMAETCS TO, C UeM Mbl CPAaBHHUBAEM.

Hailinem cHauasa, CKOJIBKO B ropoje B3pocbiX. [10 yc/ioBHIO, 1€TH U TOAPOCTKU COCTABJSIIOT
15% ot 200000 xxutesedd. 3HayuT, UX yncao — 31o 15% ot 200000, To ecThb % HaI0 YMHOXKHTb

na 200000.

15 —
100 200000 = 30000

[Tosnyuum, uto ropome N »xkuetr 30000 nete#t u mompocTkoB. CJjenoBaTesnbHO, B3POCJBIX
170000. Cpenu B3pocabix 45% He paboraer. Tenepb 3a 100% Mbl IPHHHMAEM YHUCJIO B3POC/BIX.
[TonyyaeTcsi, 4TO 4MCJIO PabOTAIOLIMX B3POCJAbIX KUTesel paBHO 55% ot 170000, To ecTb
93500.

OTtet: 93500.

«Y meHs HeT crocobHocTed K matematuke. Kak nedansHo. HasepHo, s xyske Bcex. Hukorga
MHE He MoJly4uTb Xopoluero obpasoBaHus. . . » Xanetb ce6s Mo>KHO HeCKoHeYHO.

A MoxkeT ObiTb, geno coBcem He B 3ToM? He B 3arafoyHbiX «MaTteMaTUH4ECKMX CMOCOOHO-
CTAX», a B MPOCTbIX Bellax, KOTOPble BaM BrOJIHE MO cunam?

Beap wkonbHas matematuka Ha camoM gene npocta. [laa Toro ytobsl nonyudTb Ha EMD
MONOXWUTENbHYIO OLEHKY, HY>XHO BNafeTb NIUlib YeTbiPpbMA apUPMETUYECKUMU OENCTBUAMMU —
C/IOKEHWUEM, BblYUTAHWEM, YMHOXEHUEM U aeneHueM. U elle, no>kanyi, Hafo 3HaTb, YTO Takoe
22 u /7. Bcé.

CNoXKHOCTH HauMHaloTCs, Korga Bbl camu cebs 3anyTbiBaete: «ybpaTtb x» (Kyma ybparb-
10?). «M36aBuTbCcs OT KOpHA» (Kak MMeHHO M3baBuTbcs?) [MosBNAOTCA Kakue-TO Marvyeckue
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NEeNCTBUSA, CMbICN KOTOPbIX HenoHsaTeH. M3yyeHue TOUHOM HayKu npeBpallaeTcs B LUAMaHCKYHO
nAsAcKy ¢ 6Gyb6HOM.

Obelalo Bam, YTO B 3TOM KHUre HUKAKWUX «LUIAMAHCKUX 3aK/MHaHWi» Bbl He BCTpeTuTe. Bcé
OyneT ANs Bac NPOCTO WU MOHATHO. A BONPOC O CMOCOBHOCTAX Mbl OCTABMM [0 KOHLA KHWIH,
OK? OcBouTe reomeTpHio, CTEPEOMETPHUIO, TEKCTOBbIE 334a4h — U YBUAWUTE, KaK BbipacTeT Balla
CaMOOLEHKa.

ﬂ,aBaFlTe cpa3y ooroeopumMcsa rpaMoTHO Ha3biBaTb YHUCIIa. 2,3 — 3TO OBe€ UeJibIX TPU AECATDIX,
a BOBCE He «OBE TPETbUX». 0,5 — 3TO HOJIb UEeNbIX NATb AECATbIX, a HE «HOJIb MATbIX».

A ecnu BaM cnoxHo yxe celyac? Ecnv matematuka BaM He pa-
eTcs jaXke Ha 3ToM ypoBHe? Torga HayHWTE C MOBTOPEHHUS Kypca
N’A. Hanpumep, nocmotpute Haw Bupeokypc «MA-Anrebpa» u3
komnnekta CyneplUA.

4
s
z
0
=

-
07 coanary
v 0 cosnar

0 coaparenei xypea “CAtAETS

O6paTuTe BHMMaHWe Ha npueMbl BbICTPOro cyerta, pasobpaHHbie B 3TOM KHure. M nomture,
4yTO BaM rnoeesno Oosblie, YeM MHOMMM LUKO/bHUKaM B 3anagHoi Eepone. A Habmogana, kak
OHW [BaKAbl ABA CYWATAIOT HA Ka/ibKYyIATOPE W He MPUBLIK/IW NO-APYroMy :-)

Mo#t MHOroneTHWH onbIT NMoKasbiBaeT: S0OO0M BbINYCKHWK cnocobeH cpatb EIM3 no marema-
TUKe XOTs Obl Ha YeTBEpKY.

Yb6eputecb camu.

15. Posuuunas yena yuebruxa 180 pybaeil, ona wna 20% sviue onmosoii yerovl. Kakoe
Haubobulee YUCA0 MAKUX Y4eOHUKO8 MONMCHO Kynums no onmosoil yexe na 11000 pybrei?

OnToBasi 1eHa — Ta, MO0 KOTOPOW Mara3uH MoJydaeT ToBap. Po3HHUHAs — Ta, MO KOTOPOH
TOBap MPOJAIOT BaM, KOTa Bbl MPUXONMTE B Mara3uH. KoHeuHo, po3HHYHAs LieHa BhbILIE.

Yro npunumaem 3a 100% ? OueBHaHO, TO, C YeM CPaBHHBAeM, TO eCTh ONTOBYIO LeHy. Torna
posHnuHasi ueHa paBHa 120%. CocraBssieM mpomnopiiuio U peiaem ee. Haxomuwm, 4To onrtoBasi
neHa ydeOHHKa paBHa 150 pyb.ed.

Ha 11000 py6seit MokHO KynuTh 73 yueOHHUKA.

16. B wxone 800 yuenuxos, us nux 30% — yuenuxu HauarvHot uikoavl. Cpedu yueHukos
cpedueti u cmapweti wxorvt 20% usyuarom Hemeyxuti s3vik. CKOALKO YUeHUKO8 8 WiKoae
U3yuarom Hemeuxkul A3vlK, ecAl 8 HAYAAbHOLU WKOAe HeMeuKuli A3blK He u3yuaemcsa?

800 - 0,7 = 560 (y4eHUKH cpenHel W CTapIleH IIKOJBbI).
0,2-560 = 112 (M3yuyaloT HEMEIKHUH 5I3bIK).

Orser: 112.

17. Ilpu onaame ycaye ueped niamesxcHolii mepmunanr ezumaemcs komuccus 5%. Tep-
MUHQA npuHumaem cymmol kKpamuoie 10 pybasm. Aus xouem noA0MKUMb HQA CHem CB0ee0
moburvroeo menegona He menovuie 300 pybareli. Kakyro MUHUMANLLHYIO CYMMY OHQ OOAHCHA
NOAOK UMb 8 NPUEeMHOe YCmpoLcmao 0aHHO20 mepmuHara?

JlaBaiiTe moimeM OT pe3yJsibTaTa, KOTOPbIH HAAO MOJYYHUThb. AHS XOueT, UTOOBl Ha CUETY ee
MoOHIbHOTO JiexaJsio He MeHblie 300 py6seit. Komucens miarexxnoro tTepMuHana 5%, 3HauuT,
AHsa no/KHA CKOPMHUTH TepMuHasly He MeHee 315 py6igeil. TepMuHan NMPUHUMAeT KYIIOPbI
kpaTHble 10 py6usiM, 3HaUuT, MUHHMaJbHas cymma — 320 py6Jei.
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I'naBa 2.
Umenue epagura u mpenuposka sHumanus. Ymo marxoe abcyucca u opourama.
He moavko apugpmemura. Omkyda b6anx 6epem Oerveu.
Ymo obuweeo y «bomanukas u 080eUHUKQ.
Cuumaem 6e3 owubok!
Kax deaums 0pobs Ha Opobeo.
Kaxum doascern 6oimo npasuavroili omeem na EI3.

Kak Bbl mymaeTe, MOXKHO JIM He pellUTb 3afady Ha yTeHHe rpaduka? Kasamsoce Ovl, uTO TYT
ocob6eHHoro? CMOTPUM Ha Trpaduk, oTBeyaeM Ha Bompoc. TpuauaTbh CeKyHI — U TOTOBO.
Torna otkyna ke 6epyTcsi OLIMOKH?
Ha camom pene 3To mpoBepka Balledl BHHMartesabHOCTH. [lo3ToMy $1 mompolny Bac Bce-Taku
peLIUThb NpeaJoxKeHHble 3a1a4l U CBEPUTh C OTBETAMM B KOHLE TJIABHI.

1. Ha epaguke uzobpancena 3a8ucumocmo Kpymsujeco momenma 08ueamenrs om 4ucia
obopomos. Ha ocu abcyucc omkaradvigaemcs uucio 060pomos 8 murymy, Ha ocu opouHam
- kpymawuti momenm 8 Hm. Ckopocmo asmomoburs (8 km/u) npubLUMEHHO BbLPANAECMNCS
Gopmyroil v =0,036n , ede n — uucaro obopomos dsuecamens 8 murnymy. C Kaxoil HaumeHs-
uleti ckopocmoro dondxcer dsuzamocs 8odumens, umobol Kpymsaujuti momenm boin He meHbule
120? Omsem Odatime 8 Kuromempax 8 4ac.

el [ T T T 1T ]

T ] S OO O OO ARO[ IO WO . 70 O OO
RN | .

i
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40 1|
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JI. 1 ! 1 1
0 JLLLN] 2000 3000 4000 S000 6000
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3aroMHHUM HOBbIE TEPMHUHBI, BCTPETUBLIHECA B 3TOH 3ajaue.

AGcuucca — 3T0 KOOpAMHATA TOYKHU 110 FOPHU3OHTAJIH.

OpavHata — KOOpAMHATA 10 BEPTUKAJIH.

Ocpb abcuuce — ropu3oHTa/NbHasA OCb, Yallle BCero HasblBaeMas ocb X.
Ocb opnuHaT — BepTHKaJbHas 0Cb, UJH OCb Y.

Ecau Bbl He 3HaeTe, UTO TaKoe KPYTSALIMHA MOMeHT nBuUrartess — He Oena. Uem Obl OH HH
OblJ1, ero 3aBUCUMOCTb OT YUCJa 000POTOB B MUHYTY MOKa3aHa Ha rpaduke. KpyTamuid MmomeHT
HoJKeH ObITh He MeHblle (To ecTb GoJblie uad paBeH) 120. Ilpu 3ToM MHHHMaJBHOE YHCJIO
o6opotoB B MuHYTY paBHo 2000.

A cxopoctb paBHa 0,036 - 2000 = 72 kM/u.

Ortser: 72.
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2. Ha epaguke nokasan npouecc pasocpesa Odsucamensi 1e2K08020 A8MOMOOUASL NpU
memnepamype okpyxcarouseeo 8o30yxa 10°. Ha ocu abcyucc omkaadoieaemcs epems 8 mu-
Hymax, npouieduiee om 3anycka 0sueamens, Ha ocu opouxam — memnepamypa 08ucamens
8 epadycax Llervcus. Koeda memnepamypa docmueaem onpedereqno20 3HAUEHUS, BKAOUA-
emcs. BeHMUAAMOP, OXAANOAOWULL 08ucamenb, U MeMnepamypa HauuHaem NOHUMAMbC.
Onpedearume no epaguky, CKOAbKO MUHYM APOWAO OM MOMEHma 3anycka osueamers 00
BKAIOUEHUS BEHMUAAMOPA?
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BuumatesnbHO yHTaeM YC.HOBI/Ie! Bxarounnu BEHTUJIATOD — U TeMIIepaTypa ABUTraTeJasd HadaJa
NoHuXaThesd. To ecTh A0 3TOTr0 MOMEHTa TeMmIiepaTtypa pocJa. 3Ha‘—II/IT, HY2KHa CaMas BbICOKas
TOUKa Ha I‘paq)I/IKe. I[OCTI/II‘aeTCH OHa 4epes 8 MHUHYT IOCJI€ BKJIOYEHUS.

Orser: 8.

Ha sto# 3ajadye MHOrue IiornaJiucChb. Byane BHHUMAaTeEJIbHBbI.

3. B xo0e xumuueckoil peakyuu Koruwecmso ucxooroeo sewecmsa (peacenma), Komopoe
euje He 8CMYNUN0 8 peaKkuuro, co spemeHem nocmenewno ymerowaemcs. Ha pucynke ama
sasucumocmos npedcmasreqa epaguxkom. Ha ocu abcyucc omxiadoi8aemcs 8pems 8 MUHY-
max, npouieduiee ¢ MOMEHMA HAYAAQ PeaKyuu, HA OCU OpOUHAM — MACCA OCMABULec0Cs
peazerma, Komopulil euie He scmynua 8 peakuuro (8 epammax). Onpederume no epaguxy,
CKOAbKO epaMMO8 peaceHma 8CMYnuL0 8 PeaKyuro 3a mpu MuHymoL?

A
M(2)

_1»

T (aaaen)
o 1 g

Orser: 12.
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Ecnu BB [MOJyUHUJIU 8 WM 4TO-TO APyroe — 4TO KX, BHHUMATEJbHO yUTauTe yCJIOBHE.

O6paruTe BHHMaHMe: B 3THX 3afladaX Mbl pacCMaTpUBadd rpaUKHd 3aBUCHUMOCTEH ORHON
BeJMUYUHBI OT APYroi — To ecTb rpapuku pyHKuMd. B ['naBe 14 3ToM KHUrM MBI faguM Mare-
MaTH4ecKoe orpefe/ieHHe QYHKLUUHU U 3alHMeMCs UcclelOBaHHeM (PYHKLIHH.

Ewe onHa mpocrtas 3agava, OOCTynHas Ja000My TyMaHHTapuio. Bce, 4To Hy»KHO - 3jeMeH-
TapHasl JIOTUKA U yMeHHe CUMTaTb 0e3 KaJbKyJaATopa.

4. Kauenm xouem aperdosame agmomobussy Ha cymxu 0 N0e30KU NPOMAHCEHHOCTbIO
500 km. B mabauye npusedenol xapakmepucmuku mpex asmomobuneti u Cmoumocmo ux
aperOol. Tlomumo apendovl Kiuewm 00s3aH onaamume MONAUBO 0N ABMOMOOUASL HA BCHO
noe3oky. Kakyro cymmy 8 pybisx zaniamum Kiuexm 3a apeHly u moniuso, ecau 8vibepem
camolti dewesolli sapuanm?

[lena nusesnbHoro tomsauBa — 19 py6seit 3a autp, 6eH3uHa — 22 pyOsel 3a autp, raza — 14
pybOselt 3a JUTP.

ABtomo6usb | Tomsmueo | Pacxonm tonswusa (1. Ha 100 km) | ApennHas niara (py6. 3a 1 cyTKH)
A JuzenbHoe 7 3700
b Bensnn 10 3200
B a3 14 3200

CuutaeMm 6e3 KaabkyJsitopa!

OquI/I,lIHO, Haao MOCYUTATb paCXod TOIJIMBA OJISA KaKI0T'0 aBTOMOOUJIA U HpI/I6aBI/ITb CTOH-
MOCTb apeHbI.

Hnsa aBromo6uast A moayyum: 7 -5 - 19 + 3700 = 4365 pybaei,
nas apromobuss b: 10 -5 - 22 4 3200 = 4300 py6.eit
U s aBTomoouas B: 14 -5 - 14 + 3200 = 4180 py6.ei.

Ortser: 4180.

B cnenytoiem 3agaHun ecTb HeGOJBIION MOIBOX.

5. B mabauye danol ycrosus barnkosckozo skiada 8 mpex pasiuurolx bankax. Ilpedno-
raeaemcs, umo Kaueum kaadem Ha cuem 30000 pybaeli Ha cpok 1 200. B kakom barke K
KOHUYy eoda exkaad okaxcemcs Haubosouum? B omeeme ykaxcume cymmy smoeo exkiada 8
Kowye 2oda (8 pybasx).

bBauk | O6cnyxuBanue cueta® | [lpouenTHasi craBka (% romoBbix)*™
A 40 py6./ron 2,1
b 5 py6./mecsin 2,4
B BecnyatHo |

* B Hauare 200a uau mecaua coO Cuema CHUMAemcs YKA3aMHas CYMma 8 yniamy 3a
gederue cuema.
** B Konue eoda 8kAa0 y8esuuuBaemcs Ha YKa3aHHoe KOAUUeCmB0 NpoueHmos.

Ob6s3aTeibHO MPOBEPbTE, KaKOHW oTBeT y Bac mnogayuuscs. Ecan 30660 — 3HauuT, BBl He
3aMEeTHJIH «IIOABOXa».
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Bot npaBuJ/bHOE pelleHHe:

O6paruTe BHHMaHHe, UYTO IJaTa 3a OOC/JAyXKHBaHHe cueTa OepeTcs B Hadaje Mecsla WU
roga — npexje, 4eM HaYUCJASIOTCS MPOLIEHTHI.

[nsa 6anka A mosnydaem:

30000 — 40 = 29960 py6.eit

20960 + (%0(1) 29960) — 30589, 16 py6ueii

Jlis 6auka b:
30000 — 5 - 12 = 29940 pybsei

20940 + @O‘é 29940) — 30658, 56 pyGueii
Jl1s 6anka B:
30000 + (1(1)0 30000) — 30300 pyGueit.

OTgert: 30658,56.

A kak Bbl AyMmaeTe, OTKyla Bce-Taku OaHK GepeT neHbru? Heyxesu TobKO 32 06C/ayKHUBa-
HHe cyeToB? M 4TO Bhillle — MpPOLIEHTHBIE CTABKM OaHKa M0 KPEAUTY HJU MPOLEHTHble CTaBKH
Mo BKJamy?

Bbl ybeaunucb, uto cpeau 3aganuii EMD ectb oueHb npocTtbie. Bpoge v owmbuTtbCs B HUX
Herge. OTKyna e 6epyTca HenpaBu/bHble OTBETbI?

OkasbiBaeTcsl, U y ABOEYHUKA, U Y «DoTaHWKa» ofHa WU Ta e bena — apudmeTHyeckue
ownbku. Pa3 Bbl UX AenaeTe — 3HAYMT, B LUKONE Bac HE HaYUW/IM CUMTaTb ObICTPO WU NPaBU/IbHO.
YacTto yuuTens B Mnajuei LWIKoOMe NOoKasblBaloT AETAM TakWe C/IOXKHble NPUEMbI, KaKUMW HU
oAMH npodpeccop He nosb3ayetcsa. BoT notoMy mMatematuka M KaXkeTCcs CKYy4YHOM, 3aHygHOM M
NPOTUBHOW.

Uytb noske, B rnaese 5, a nokaky Bam npuembl bbicTporo cyeta. B atom pene, Kak v B
nobom apyrom, ectb cBou cekpeTbl. Ho cHayana — o ToMm, oTkyaa 6epyTtcs oWwMBOKH.

1. BepHbiii NyTb K noTepe AparoueHHbiX 6annos — rpsasb B BbluUCAeHUAX. YTo-TO Ucnpasne-
HO, YTO-TO 3a4epPKHYTO, ofHa Uudpa KapsbaeTcs nosepx Apyrow. BarnsHuTte Ha cBOW YepHOBH-
KH.

e -

A
‘- @F@ %%w'

Ve
ﬂ Al

Yro, noxoxe? :-) Muwute paszbopumso. Ham Bymaru He anko. Ecnm uto-To HenpaBu/ibHO
— Nlyylle BCIO CTPOYKY HamnuluuTe 3aHOBO, TOJIbKO He WCMpaBnsiTe OgHO Ha apyroe!

2. BTopo# MCTOYHMK OWKMBOK — cToNbUK. MNoueMy-To MHOrMe, cuMTas B CTONOMK, CTapaloTcs
chenatb 31O

— 04eHb BbICTPO,
— O4YeHb MEJIKUMU LUMUdepKaMu, B Yroike TeTpaau,
— KapaHgawoMm.

Bot uto nonyyaetcs:
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Bbl uto, cTecHsetecb cuutatbh B cTonbuk?! Hy u 3pa! Bce cuutaior B cTonbuk, 1 a Toxke. B
3TOM HET HHUYEro MI0OXOro.
3. MonesHo 3HaTb, YTO CKOOKU B BbIPaXKEHUW CTABATCA HE MPOCTO Tak!

3anucb 5-(3+100) o3Havaer, 4to uucno 5 ymHoxaercs Ha 3 (byaet 15), uncno 5 ymHoxkaeTcs
Ha 100 (nonyuyaetca 500), pe3ynbTatbl cknagbiBaloTcsa U nonydaetca 515.

5-(3+100) =5-3+5-100 = 15+ 500 = 515.

Ecnu ckobku ybpaTb, MOAyuuTCs COBCEM [pYyroe 4ucio, npoeepbre, 5 - 3 + 100 = 115.
A MHOrWe yuyallMecsi UrHOPUPYIOT CKOOKM B MaTeMaTM4eCKWMX BblpaXKeHWsX, Mon, «ans cebs
ULy » .

MHOF,D,a BCTpeyYaeTCAa U TaKoe:
4z | X5 2B

JT10 BCE PaBHO 4TO NUCbMO 6e3 3HaKoB npennHaHuAa. A uutatb KaK, eCc/iu [Be d)pa3b|
I'IepeMeLIJa}'IMCb? Bot uT0 AO0J1>KHO ObITb:

2 _1_ 49 _ 576.
cos"a =1 — &5 = 5o

576 _ 24

625 — 25

nOMHHTe, 4YTO 3HaK paBeHCTBa CTaBUM HE rge nonano, a TOJIbKO MeXAy paBHbIMU BE€IUYHU-
HaMH.

4. bonblue Bcero apudyMeTHHECKMX OLIMOOK cBA3aHO ¢ apobsmu. Ecnu Bbl genute apobb Ha

npobb — nonb3yitech TeM, 4TO % : C—% = % . %i

MomHMTe, UTO APOBHYIO YepTy BCerga MOXXHO 3aMEHWTb 3HAKOM AesIeHUs :
M HUKaKUX MHOroaTa>kHbix apobei!

o

L Y T e
oot I
A R e
= T T8
p e
= ERER oy A [ i ~

18



Bugute TpexataxkHyto opobb? Tak genartb He Hago! IToT «rambyprep» K MaTeMaTuKe OTHO-
LIEHWUA HE UMeeT.

5. 910 Bam gna camokoHTponsa. Ecnu Ha EM3 B 3apaHuun u3 yacth B — 10 ecTb B 3agayax
1-14 — Bbl NoNy4HUsn B oTBETE Z, WAM 7T, AW /2, unu 2 - oTBeT HeBepHbIK. [Tpuaetca pewarb
3ajia4yy 3aHOBO.

[a, kcTtaT, Kak 3anucbiBaTb OTBET?
Ha sk3ameHe BaM BblaasyT crneuuasnbHble 6naHku. Ha ogHOM M3 HUX Bbl yBMAWTE Tabnuuy

OIS 3anvicu oTBeToB YacTh B. B kaxaylo knetouky tabnuubl BicbiBaeTe OfWMH CUMBOJI, TO €CTb
LUHUPPY, 3HAK «MUHYC» WSIM OECATUYHYIO 3ansiTylo.

MomHuTe, yto oTBeT B YacT B El3 no maremaTtvke Ao/mKeH ObiTb LEAbIM YMCIAOM WM
KOHEYHOM [eCATUYHOM Apobbio.
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I'naBa 3.
Texcmosas sadaua — seprolil 6ain na EI3! EQunoblil arecopumm peuierus.
3adauu Ha dsuscerue. Om pacckasa — k ypasHenuro. Kax golbpamo nepemerrole.
Cexpemol pewierus yYypasHeHUL.
Ymo maxoe a?, a® u \/a . H3 weeo mMoxHO u3sieKamov Kopets.
DopmyabL COKPAULEHHOCO YMHONEHUSL.
Hsuscenue no meueHuro u nPomus8 meueHus.

TekcToBble 3amaun Ha ABUXKeHHe, paboTy, MPOLEHTHI, CIJaBbl U CMECH — BepHBIH OaJjs Ha
El'D. Huuero cioxHoro B HUX HeT. HyeH JHIlIb 30paBbld CMBICJ U BHHMATeJbHOE UYTEHHE
yCJIOBUSI.

4 Bcerma HauuHaio Kypc noarotoBkd K EI'D umenHo c
TEKCTOBBIX 3afad. MM mocBsillieH MepBbI JHWCK MOEro BH-
neokypca «[lonyuu naTepky».

BB Temcropese 1apaun aa EL 300G T

[Tosle3HO MOMHHUTB, YTO 332Ul Ha ABHKEHHE U PaboTy pellalnTcs M0 eJUHOMY aJrOpUTMY.
O HeMm s moppoOGHO paccKaxKy, HO CHayasja — HEeCKOJbKO BONPOCOB MO MporpamMmMe MJjajllel
ILIKOJIBI.

3anuiunTe B BHU1€ MATEMATHUYECKOI'O BbIpaKeHH:

1) x Ha 5 Gosblie y

2) x B nsATh pa3 GoJiblile ¥y

3) z Ha 8 MeHbllle, UeM T

4) z meHble x B 3,5 pasa

5) t; Ha 1 MeHbllle, UyeM ity

6) yacTHOe OT HeJsieHHsl a Ha b B moJTopa pasa 6oJblie b
7) KBaZpaT CyMMbl T U Yy paBeH 7

8) x cocraBasieT 60 MPOLEHTOB OT Y

9) m Gosblie n Ha 15 nmpoueHTOB

[Toka He HamuiLeTe — B OTBETH He MOAT/IsAAbIBanTE! :-)

OO6BbIYHO BBITYCKHHK IOJTO NyMaeT, KakK ke 3TO «r Ha O OoJsblle y». A B IIKOJe B 3TOT
MOMEHT «IIPOXOJSAT» MepBOOOpPa3Hble U HHTErpasbl :-)

I/ITaK, [NpaBUJbHbIE OTBETHI:

1) z=y+5.
x Gosblie, yeM y. PagHulla MeXAy HUMM paBHA MATH. 3HAYUT, YTOOBI MOJYUUTb OOJBLIYIO
BeJMUYHHY, Ha0 K MeHbllel MpubaBUTb pa3HULLY.

2) v =by
x GoJibllle, YeM ¥, B MATh pa3. 3HAUUT, €CJAH Yy YMHOXKHTb Ha D, TOJNYUHM .
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3) z=x—38
2 MeHblIlle, ueM 2. PasHuna mMexay Humu paBHa 8. UToOb MOyUYHTh MEHbIIYIO BEJHUHHY, HAIO0
13 GOJIbIIEH BBIUECTb Pa3HHILY.

4) z=1x:3,5
D)t =ty —1

1 MeHbllle, YeM ty. 3HAYMUT, eCJId U3 OOJbliel BeJUUHHBI BHIYTEM PA3HUILY, TOJYUYUM MEHbBIIYIO.
6) a:b=1,5b

7 (x+y)P =7
HanomuumMm, 4yrto

CyMMa — 3TO pe3yJabTaT CJA0KEHHSA ABYX HJK HECKOJIbKHUX CJlaraeMbIX;
Pa3HOCTb — 3TO pPE€3yJ/bTaT BbIHUTAHHUA;

[IPpOU3BEAECHHE — PEe3yJ/JbTaT YMHO2K€HHA ABYX HJKW HECKOJbKHX MHO)KI/ITQJIQIL/'I;
HaCTHOE€ — pe3yJbTaT AeJEHHS YHUCeJ.

8) z =0, 6y
Mui rosopuaib, uto 60%y = % -y =0, 6y

9) m=1,15n
Ecau n npunsats 3a 100%, a m Ha 15 npoueHToB 6oJblie, To m = 115%n = 1, 15n.

Yaue Bcero B Bapuantax EI'D BcTpeuaioTcsi 3agauy Ha JABHIKEHHE.
JlBa aBTOMOOWISA eqyT MO JAopore, JOAKA IJIBIBET M0 TeYeHHI0, a 3aTeM IMPOTHB TedyeHwUs,
BeJIOCHIIeINCT 006roHseT nemexona. Obuias dpopmyna:

S=wv-t,
TO €CTh PaCCTOSIHWE = CKOPOCTb - BpeMs.

M3 3Toli pOopMYyIbI MOXKHO BBIPA3HTb CKOPOCTh ¥ = § WJIU BpeMd { = §
Y v

t
3anoMHHTe, YTO B KauecCTBe MepPeMEeHHOH X yIoOHee BCEro BbIOMPATh CKOPOCTh. Torma
3ajlaya TOYHO pelnTes!

BuumarenbHO unTaeMm ycjoBue. B Hem yxe Bce ecTb. Jla u BooOule B J060M Borpoce
BCerjga COIep:KUTCS OTBET :-)

1. U3 nynkma A 6 nyukm B, paccmosnue mexncdy komopoimu 50 Km, 00HOBPEMEHHO Bbl-
exaiu asmomobuiucm u gesocuneducm. Masecmuo, umo 8 wac agmomoduLUCm npoesxcaem
Ha 40 km Goavuie, uem 8esocuneducm. Onpedesume CKOpOCmb 8eA0CUNEOUCMA, eCAU U3-
gecmHo, umo ox npubovin 8 nynkm B na 4 waca noswuce asmomoburucma. Omsem daiime 8
KM/4.

Yro o0603HauuTb 3a x? OueBHAHO, CKOPOCTb BEJIOCHIEAMCTA — Beldb €e U Halo HaHTH.
ABTomo6umHCT npoeskaeT Ha 40 KUJIOMETPOB B Uac GoJiblie. 3HAUUT, CKOPOCTb aBTOMOOHJINCTA
paBHa x + 40.

Hapucyem tabauiy. Cpasy BHeceM B Hee paccTosiHde. V3 yc/oBHUsSI 3agaud M3BECTHO, YTO
¥ BEJIOCHUIIEIUCT, U aBTOMOOUJIHUCT mpoexanu mo 50 kM. MoXXHO BHECTH B TabJHIy CKOPOCTb —
OHa paBHa x U x+40 /15 BesJoCHNEeNUCTa U aBTOMOOUJ/INCTA COOTBETCTBEHHO. Tenepb 3aMOJHUM
rpady «BpeMmsi».

50

Haiinem ero no dopmyine: ¢ = % Jlns Besocunenucra MoNyuuM ¢y = <7, LJIsl aBTOMOGHIH-

cTa to = U TOXKe 3anulleM B TabJuLy.

20
x + 40
Bot yto nosyuyaercs:
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BEJIOCUIIEJUCT x t, = E)x_O 50

aBTOMOOUJIHUCT | x + 40 | ty = 50 50

Ocraetcs 3dllHhCaTb, UTO BE€JOCHUIIEAUCT HpI/I6bIJI B KOHEUHBbIH IMYHKT Ha 4 yaca mosxe aBTO-

mobusucra. [lo3xke — 3HAUUT, BpeMeHU OH 3aTpaTuJ GoJsblie. DTO 3HAYUT, YTO t; Ha YeThIpe
foJibllle, UeM t9, TO €CTh

to +4 =1
50 _ 50

x + 40 td= T

CMOTpHTe, KaK JIETKO pelllaeTcs 3TO YpaBHEHHe:
50 50 _

x + 40 T

B nieBoii yacTu ypaBHeHHUs NMPUBOAUM APOOM K ONHOMY 3HaMeHarteso. [IpaByto uacTb moka

He TporaeM. O6UMH 3HaMeHaTenb paBeH x (x + 40).

[TepByio 1po6b NOMHOXHUM Ha (x + 40), TO eCTb ¥ YUCAUTENb U 3HAMeHaTe b YMHOXKHUM Ha

(x +40), BTOPYIO — Ha = (M YHUCJAHUTENb U 3HAMEHATEJIb).

[Tonyuum:
50 (z + 40) — 50z
x (x + 40)

o0z + 2000 — 50z _ 4
x (x + 40)

2000  _,
x (x + 40)

Pasnennm 06e yacTu Hallero ypaBHeHHUs! Ha 4 (MJIM YMHOXKHM Ha %). OueBHIHO, OHO CTAHET

=4

fpo1uie. Ho MNo4YeMy-TO MHOTHE ydalluecsd 3a0bIBAIOT 3TO AeJaTb, U B pe3yJ/ibTaTe MNMOJYyYalTCHd
CJIOKHbI€ YpaBHEHHA W LI€CTH3HAUYHbIE YHCJ/Aa B Ka4eCTBe OUCKPUMHUHAHTA.

500 4
x (z + 40)

YMHOXKMM 06e uacTu ypaBHeHus Ha x (x + 40). [Toryuum:
z (x +40) = 500

PackpoeM cko6KH U mepeHeceM BCE B JIEBYIO HaCTh:

2% + 40z — 500 = 0

[lomyunnu kBanpaTHoe ypaBHeHHe. HamomMHUM, 4TO KBaJpaTHBIM Ha3blBAaeTCs ypaBHEHHE

Buga az’ + bx + ¢ = 0. Pewaetcst oHO cTaHIapTHO.

CHavasia HaXOO¥M QMCKPUMHHAHT 110 Gopmysne D = b? — 4ac, a 3aTeM KOpPHH 10 (opMyJie

g =btVD
12— " 2a
B Hawewm ypaBHeHuH a = 1,b = 40, c = —500.

Haiinem puckpumunant D = 1600 + 2000 = 3600 1 KOpHH:
r1 = 10,29 = —50.
fcHo, 4TO 72 HE MOAXOAMT MO CMBICJY 3aJauH, TaK KaK CKOPOCTb BEJOCHIIEAUCTA He MOXKeT

ObITb OTPULIATEJBHOM.

Orser: 10.
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Eciy BBl 3a0bliM, UTO 3HAYMT «BO3BECTH B KBaJpaT», «BO3BECTH B KyO» WJH «HU3BJeUb
KOpeHb» — NaBaiiTe BCMIOMHUM. Belb Mbl JOTOBOPHJIUCH, YTO B 3TOH KHUTE HEMOHSITHBIX CJIOB U
CHUMBOJIOB He OyJeT :-)

Bo3BecTH uunciio B KBaJapaT — O3Ha4YaeT YMHOXHUTb €ro caMo Ha ceod.

GQZ(I'CL

Hanpumep, 5% = 25,6% = 36,8% = 64.
O6parvTe BHHMaHHE, UTO U (—8)2 = 64, T0 ecTb ypaBHeHHe 72 = 64 HMeeT ABa pelleHHs:
8 u -8.

KBagpar so6oro yucsaa Bcerga HeoTpulaTeseH. DTO OYEBUAHO - Bellb €CJH YMHOXHTb
TOJIOXKHUTEJIbHOE UYMCJIO Ha IMOJIOXKHUTEJbHOE, B pe3ysbTaTe MOJYYHUTCS YHUCJO0 TOJNOXKHUTEJNbHOE.
Kak roBopUTCS, «MJIIOC» YMHOXKHTD Ha «IIJIFOC» — MOJYUYUTCS «IJI0C». EC/M YMHOXHTD «MHHYC»
Ha «MHHYC» — TOXKE TOJYUUTCS «IJIIOC». A HOJIb B KBaJpaTe paBeH HYIIO.

BosBecTu uncisio B Ky0 - 3HaUUT yMHOXKHUTb €ro caMo Ha ce0s TpU pasa.

a3:a-a-a

Hanpumep, 1% =1, 23 = 8, (—3)* = —27.
KY6 yucJaa MOXKeT ObIThb OTpULLATEJbHbIM.

ApudmeTnyecknii KBaapaTHbIA KOPeHb M3 YHCJA a — 3TO TaKOe HeoTpHllaTebHOe YUC-
JI0, KBajipat Kotoporo paseH a. O6o3Hauaercs /a.

(Va)' =a
Vva>0,a>0
Hanpuwmep,

V9 =3
V0 =0
Va9 =7
V169 = 13

O6paTrTe BHUMaHHUE:
1) KBagpatHbiii KOpeHb MOXXHO M3BJI€KATh TOJbKO W3 HEOTPULATENbHBIX YHCEJ
2) Beipaxenue /a Bcerma HeoTpuiaresbHo. Hampumep, v/25 = 5. A Bot —5 = —/25.

Tabnuny kBagparos yuces oT 10 no 30 myume 3Hath HausycTb. OHa MpUBefeHa B KOHIE
9TOU KHHUTH, B CIIPABOUHBIX MaTepHaJsax.

Ham noHano6siTcst Takke (hopMyJibl COKPALIEHHOTO YMHOXKEHHUS:

(a—10)(a+Db) =a®— b
(a +b)* = a® + 2ab + b?
(a—b)? = a® — 2ab + b?
BblyunTe WX HaMU3yCTh.

Eme ogHa 3agaua [po BeJOoCHUIIEOHUCTA.

2. Beaocuneducm 8viexan ¢ nOCMOAHHOL CKopocmovio u3 eopoda A e eopod B, paccmo-
anue mexucdy Komopvimu pasno 70 km. Ha caedyroujutl denv on omnpasuics o6pamuo co
ckopocmovio Ha 3 Km/u 6oavuie npexcreli. [lo dopoee on cderar ocmanosky Ha 3 uaca. B
pesysomame OH 3ampamun Ha 06pamHbli NYMb CMOALKO JHee 8peMeri, CKOAbKO Ha Nnymo U3
A 8 B. Hatioume ckopocmo seaocuneducma wa nymu u3 A 6 B. Omeem datime 8 Km /4.
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[TycTh ckopocTh Bejiocumenucta Ha nytTd u3 A B B paBHa . Torna ero ckopocth Ha o6part-
HoM myTH paBHa x + 3. Ilo ycsoBuio 3amaun, pacctosHue Mexay ropomamud A u B — 70 kwm,
3HaUUT, B rpage «paccTosiHHe» B 00eMX CTpouKax nuuieM ogHo U To xke — 70 kM. Ocranoch
3anucaTb BpeMsl.

[Tockosbky t = % TOo Ha myTb U3 A B B Besocunenuct 3atpaTut Bpems t; = ? a Ha
00paTHBIA NMyTh BpeMs ly = 3:7——83
v t S
Tyzna x t = % 70

00patHO | z + 3 | to = 0|70

Ha o6paTHoM myTH BeJIOCHIEIHCT CHeJa] OCTAHOBKY Ha 3 4aca U B pe3yJbTaTe 3aTPaTHII
CTOJIBKO 2Ke BpeMeHH, CKOJbKO Ha MyTH u3 A B B. DTo 3HauuT, 4To Ha 0OPAaTHOM MYTH OH
KPYTHJ Melalid Ha 3 yaca MeHbllle.

3HauuT, to Ha TpU MeHblle, yeM ¢;. [loayyaeTrcs ypaBHeHHe:

T
['pynnupyem ciaaraemble. Bcé, 4To ¢ Mkcom, cobGepeM B JeBOH yacTH ypaBHeHMs. Bce, uTo
6e3 uKca — B MPaBOH 4acTH:

W0 _70_ 45
T+ 3 T

[IpuBogum npo6U K ONHOMY 3HAMEHATEJIO:
70 (x + 3) — 70x

z (z+3) =3
70-3 _ 3
z (z+3)
Henum o6e yacTH ypaBHEeHHs Ha 3, MOJydaeM:
70 -1
x(x+3)

YMHOXHM 00e 4acTH ypaBHeHHs Ha x (z + 3), packpoeM CKOOKH M BCE cobepeM B JieBOMH
4acTH.

22+ 32 —-70=0
Haxonum nuckpumunant. OH paBeH 9 + 4 - 70 = 289.
Haiinem kopHM ypaBHeHUS:

Hafinem KopHH ypaBHeHUS: x; = 7. DTO BIOJHE NPaBAONOA0OHAS CKOPOCTh BEJOCHIEIUCTA.
A otBeT x5 = —10 He MOAXODHUT, TaK KaK CKOPOCTb BEJOCHIENUCTA NOJKHA OBITh MOJOXKHTEb-
Ha.

Orser: 7.
C/ienyiomuyi TN — 3aaud O IBHXKeHUHU 1o Bofe. Hanpumep, Tenaoxom, Katep UM MOTOPHASsI
JIOZIKA TIJIBIBET 10 peYyKe, B KOTOPOH €CThb TeUeHHe.

OOBbIUHO B YCJIOBUM T'OBOPHUTCS O COOCTBEHHOH CKOPOCTH MJaByuyed MOCYAMHBI U CKOPOCTH
TeuyeHHs. 3alIOMHUM, YTO COOCTBEHHOH CKOPOCTbIO HA3bIBAETCS CKOPOCTb B HEIMOABUKHOH BOJIeE.
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[Ipy nBUKEHUM MO TeueHHIO0 K COOCTBEHHOHM CKOpPOCTHU MPHUOABJ/SETCS CKOPOCTb TeYeHHUS.
Teuenue nmomoraer. BHU3 Mo peke MJbITh Jerye, yeM BBepX.

CKopocTh CynHA TMpPH JIBHXKEHHH 10 TEUYEHHIO PeKH paBHA CyMMe COOCTBEHHOH CKOPOCTH
Cy[Ha U CKOPOCTHU TeUeHHS PeKH.

A ecnu pBurathesi mpoTHB TedeHus? TedueHuwe OyneT MellaTh, OTHOCHTh Hasad. B aTom
c/ydyae CKOPOCTb TeueHHsl OyfeT BBIUMTATbCH M3 COOCTBEHHOM CKOPOCTH CYAHA.

CKopoCTh MPH IBHUKEHHH MPOTHB TeYeHHs paBHA PA3HOCTHU COOCTBEHHOW CKOPOCTH CydHA U
CKOPOCTH TeYeHHS.

B TekcTOBBIX 3agayax CUMTAETCS, YTO MJIOT, B OTJIMUME OT KaTepa, MOXKET ABUTATbCS TOJIbKO
CO CKOpOCThIO TedeHHsi. Ha mioTy HeT MoTOpa, U rpecTd BecJaMH Ha HEM TPYIHO.

3. Momoprasa ao00ka npowra npomus meueHus peku 255 km u eepHyiaco 8 nymkm
omnpasienus, sampamus Ha obpammuolil nyme Ha 2 waca menvule. Hatidume ckopocmo 2100KuU
8 HenodsuxcHol 8o0de, ecau ckopocmov meuenus pasna 1 km/4v. Omeem Oaiime 8 Km/u.

[ToMHHUTE, MBI TOBOPHJ/IM, YTO B KadeCcTBe HEM3BECTHOH BeJHMUYHUHBI JIydllle BCErO BBIOPAThH
CKOpPOCTb?
[TycTb CKOPOCTb JIOAKH B HETOABUKHOW BOJE paBHA Z.
Torma ckopocThb ee NBHKEHHS MO TeUeHWIO paBHA x + 1, a MPOTUB TeueHus: x — 1.
Paccrosinve ¥ B Ty, U B APYT'yl0 CTOPOHY OJAMHAKOBO H PaBHO 255 KM.

Brecem CKOPOCTb U pacCCTOsAHHE B Ta6.HI/ILIy.

3anondsiem rpady «BpeMsi». Mbl 3HaeM, Kak 3TO [eJarh. [Ip¥ IBHXKEHWH II0 TEYEHHIO
L _ 255 255
= 41 x—1
t1.

[pHU ABH2KEHHWH MPOTHUB TE€UEHHA ty =

npuueM to Ha ABa 4yaca OoJiblie, 4eM

[10 TEYEHUIO r+1|t = 255 | 955

MPOTHUB TedyeHHUs | x-1 |ty = 255_ | 955

YcnoBue «to Ha ABa yaca OoJiblie, UeM {1» MOXKHO 3amucaTh B BUAE aireOpandyeckoro Bblpa-
JKEHHUS:

t? - 2 - tl
CocraBJjisieM U pellaeM ypaBHeHHe:
255 o _ 255
r—1 r+1
255 255 _ o
r—1 x+1

[TpuBonuM npobu B €BOH 4acTH ypaBHEHMS K OfHOMY 3HaMeHaTeJlo:
255 (x + 1) — 255 (x — 1)

G-D@+1) 2
PackpriBaemM CKOOKH:
510
24U _ 5
|
Henum o6e yactu Ha 2, 4TOOBl YIPOCTUTh YpaBHEHHE!
255
—499 1
r?—1
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YMHOXKaeM 06e 4acTH ypaBHeHHs Ha 12 — 1
2?2 —1 =255
r? = 256

Boo6iie-To 3T0 ypaBHeHHe uMeeT nBa KopHs: 16 u —16 (0o6a 3THX 4yHcaa MpU BO3BeIEHUU
B KBajapaT namT 256). Ho, KoHeuHO ke, OTpULlaTE/]bHBIH OTBET He MOAXOAUT MO CMBICIY —
CKOPOCTb JIOAKH J0J2KHA OBITb TOJNOKUTENbHOH.

Orser: 16.

Mbl He3aMeTHO BBeJIM HOBOE TOHSITHE — «KOPHH YpPaBHEHHSI».
HanomHuM, 4TO KOpeHb ypaBHeHHUS] — TaKOe UMCJIO, IPU MOACTAHOBKE KOTOPOro B ypaBHe-
HHe I10J1y4aeTCsl BepPHOEe PABEHCTBO.

Pemnth YpaBHE€HHE — 3HAYUT HalTH BCE €ero KOpHHU HJH N0Ka3aTb, UTO MX HET.

4. Tenaoxod npoxodum no meuenuro peku 0o nyuxkma Hasnawerus 200 km u nocae cmo-
AHKU 8038paujaemcs 8 nynkm omnpasienus. Haildume ckopocme meuenus, ecau cKkopocmo
menaoxoda 8 HenodsuxcHoi 8ode pasna 15 km/u, cmosuka diumcs 10 wacos, a 8 nyHKm
omnpasienus menaoxod sozspauiaemcs uepes 40 wacos nocre omnavimus u3 Heeo. Omeem
datime 8 Km /4.

CHoBa 0003HaYMM 3a T CKOPOCTb TedeHHUs. Torma CKOpoCTb ABMKEHMS TeIIoXola Mo Tede-
HUIO paBHa 15 + x, a CKOPOCTb €r0 JBUKEHHS NMPOTHB TeueHHs paBHa 15 — x. Paccrosinue u B
Ty, U B APYTYIO CTOPOHY OfiHaKOBO U paBHO 200 kM.

OcTasoch 3aMo/HUTb rpady «BpeMsi».

[lockombky t = %, BpeMsl t; NBHUXKEHHUS TelJOoXOAa MO TeUeHHUI0 PaBHO %, a BpeMms to,
KOTOpO€ TeIJOoXO[ 3aTPaTHJ Ha [BUXKEHHe MPOTHUB TeYeHHSs, PABHO %

) t S

200
[0 TEYEHHUIO 154+ 1z 200

NPOTUB TeueHus | 15 — 152% 200

B nyHKT oTnpaBJ/eHusl Temnsoxon BepHyJscs uepe3 40 yacos nocse otnabiThd. 10 yacos us
3TOr0 BpeMeHM [JMJach CTOsIHKA, cjefoBaTesbHO, 30 4acoB TemjaoXof Obll B MyTH, TO €CTb
MJIBL CHayaJsa Mo TeYeHHIo, 3aTeM — MPOTHUB TeUYeHHSI.

3HauuT, t; + ty = 30.
200 200 _
b+z -z 0
[Tpexxne Bcero, pasaennm o6e yactu ypaBHeHusi Ha 10. OHo craHeT mporue!

20 20 _ 5

15+ SD—

Mbul He 6yneM noapoOHO OCTAaHABJIMBATHLCS HA TEXHUKE pelleHHs ypaBHeHHs. Bcé yxke mo-
HSITHO — MPUBOAMM APOOH B JIEBOW UAaCTH YPAaBHEHHUS K OAHOMY 3HAMeHaTeJ0, 3aTeM yMHOXKaeM
o6e yacTH ypaBHeHMs Ha 225 — 2, noJyuaem KBajapaTHoe ypaBHeHue x2 = 25. [ToCKOJIbKY CKO-
POCTb TeYeHMs MOJIOXKHUTEJbHA, MOJyYaeM: & = H.

OTBer: 5.

T
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BbI, HaBepHOe, 3aMeTHJ/H, KaK BCE€ 3TH 3adadM MOX0XKH. TekcToBbIE 3a/ladyy XOpollH elie U
T€M, UTO OTBET JIErKO MPOBEPUTb C TOYKH 3PEHUSA 3APpaBOro CMbIC/iA. HCHO, 4YTO pacCTosHUE,
KOTOpoe HpOfIIIET femexon 3a TpHU dHaca, HUKAK HE MOXKeET OBITb paBHO ThiCA4YE KHUJOMETPOB, a
CKOPOCTBb TeIlJoxona, HAylLiero BBepx Mo pekKe, He ON0JI2KHaA ObITb MeHbIIIe CKOpPOCTH TeUeHHUH.

5. Bapaca s 10:00 sviwra u3 nynkma A 8 nynkm B, pacnoaoxcernoiti 8 15 km om A.
[Ipobuis 6 nynkme B 1 wac 20 munym, 6apaica omnpasurace Ha3ao u 8epHysacy 8 nynkm A 8
16:00. Onpedeaume (8 km/uac) ckopocmo meueHus peku, ecau U38eCmMHO, 4mo cobcmeerHas
ckopocmo bapxcu pasna 7 Km/u.

[IycTh ckopocTb TeueHMs paBHa x. Toraa Mo TeyeHWio 6ap:kKa MJBIBET CO CKOPOCThIO 7 + x,
a TMPOTHB TEYEHHUS CO CKOPOCTBbIO 7 — .

CkoJibKO BpeMeHM GapxKa mnJblia? fcHo, uyto Hano oT 16 oTHATH 10, a 3aTeM BbluecTb BpeMs
crosiiku. O6parute BHUMaHue, uto 1 yac 20 MUHYT npupercsi mepeBecTd B dachl: 1 uac 20

MHUHYT PaBHO 1% yaca. [losmydaem, uto cymmapHOe BpeMsi IBHKeHHs 0ap:Ku (110 TeUeHHIO U
MPOTHUB) PaBHO 4% yaca.
v t| S
[10 TEYEHHUIO T4+x |t |15

MPOTHUB TedeHHus | 7 —x | ty | 15

t+ty =42

BosHukaet Bompoc — Kakodl U3 MyHKTOB, A uiu B, pacrnosioxeH Boille o TeueHno? A kakas
pasHuna? B naHHON 3ajmade 3TO HeBakHO. Benb B ypaBHeHHe BXOOMT CyMmMma ty + t, paBHas

15 15
T+ Tz
1 15 42
Hrak, T+ T T—x _43'
Pewnm 3t0 ypaBHeHue. Yuciao 4% B TPAaBOM UaCTU ypaBHEHHs MpeACTaBUM B BUJe Helpa-
2_14

BUJIbHOH APOOH: 43 3

[IpuBenem npobu B JieBOH yacTh ypaBHEHHUsI K 00lleMy 3HaMeHaTeJslo, packpoeM CKOOKH H
ynpoctuM. [lonyunm:

30 7=4 (49 2?)

Pa6Gorars ¢ ApoOHbIMU Ko3addunueHTtamu HeynoOHo! Ecnn paznenuts 0o6e yactu ypas-
HeHHUsl HA 14 ¥ yMHOXKUTb Ha 3, OHO CTAHET 3HAUMTEJbHO MPOILE:

45 = 49 — 2

r? =4

[Tocko/aibKY CKOPOCTb TeUeHHs MOJNOXKHUTeJbHA, T = 2.

OrserT: 2.
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Inasa 4.

3adauu Ha pabomy. /lea mpakmopucma, 0ea npoepammucma. . .

3adauu npo 6accetin. Ilpasura pewerus.

Kpumuxk, cmane nomoujnuxom! — usu Kaxk noAyuumoe om OKPYHIArOUUX MO, YMO 8AM HYHCHO?
O0un us cekpemos ycneuirolx rro0et.

CnenyolMil THN 3aaHMi, yacTo BCTpevamolluiics B BapuaHTax EI'D mo marematuke, —
3aaun Ha padory. OHM TOXKe pellalTcsl M0 OfHOH-eIUHCTBEHHOU (dopmyne: A =p -t

3necb A — pabora, t — BpeMsi, a BeJJMUHHA P — MPOU3BOAUTENBHOCTD (110 CMBIC/TY SIBJISIETCS
ckopocThio pa6oTel). OHa TMOKa3blBaeT, CKOJNBKO paboOTHl CIeNaHO B €IMHHUIY BPeMeHH.

Munu-nekapHs neuet 6y/aoukd. KosuuecTBo Oysnouek, UCMeUEHHBIX 32 J€Hb, — 3TO MPOU3-
BOAUTE/bHOCTb MEKapHH.

XyIOXXHHUK B MacTepCKOH paclnUChiBaeT &J04Hble LIApPUKH. Ero mpou3BOAUTENBHOCTh — KO-
JIMUEeCTBO PAClHUCAHHBIX LIAPUKOB B [€Hb.

Bpurana ctpout ToHHe b MeTpo. [Ipon3BoaUTEIBHOCTD OpUTafbl — CKOJBKO METPOB TOHHES
MIOCTPOEHO 32 Mecsl.

Tpy6a HanosHsier 6accellH. Ko/suuecTBO JIUTPOB BOABl B MHUHYTY TaK)Ke MOXKHO Ha3BaTb
IPOU3BOAUTE/IBHOCTBIO TPYOBI.

[IpaBusa perieHus TakWx 3aad OYeHb MPOCTHI.
1. A=p-t, To ecTb paboTa = NPOU3BOAUTEJBHOCTb - Bpemsa. U3 3Toil hopmysibl Jerko
HauTH t WiIm p.
2. Eciiu 06beM paboThbl He BajKeH M B 3ajlaye HeT JAHHBIX, MO3BOJSIOIUX €ro HalTH, TO
pabora mpuHUMaeTCd 3a eIUMHUILY.
Hanpuwmep, noctpoen nom (ogunH). Hammcana kHura (omHa). A BOT ecau peuyb HAET O
KOJIM4YeCTBe KHUpNuyel, Oylouek, CTPaHUL] UM MOCTPOEHHBIX IOMOB — paboTa Kak pa3 u
paBHa 3TOMY KOJHYECTBY.
3. B xKauecTBe nepeMeHHON yHOOHO B3fITb MMEHHO NMPON3BOAUTENbHOCTb.
4. Ecau TpyasaTca aBoe pabouux (IBa 3KCKaBaTopa, JBa 3aBOJA...) — UX MPOU3BOAUTENb-
HOCTH CKJaJbIBAIOTCS.

HOKa)KeM, KaK 9TO NPHUMEHAETCH Ha IMPAKTHKE.

1. Sakas na 110 demaneti nepsoiti pabouuil svinornsem Ha 1 uwac boicmpee, wem 8mMopoLl.
Cxoavko Odemaneil 8 uac Odesaem 8mopoli pabouuti, eciu U38eCMHO, 4MO Nnepsvlii 3a 4ac
deaaem Ha I demanv 6osvuie?

Tak Xe, KakK B 3aJa4aX Ha ABH2KeHHe, 3aIllOJTHHUM T36JTI/ILLy.

B kosoHKe «paboTa» M IJS NepBOro, W IJs BToporo padoyero sanumem: 110. B 3apaue
CrpallMBaeTcsl, CKOJNbKO JeTajed B 4ac jesaeT BTOPOH paboOuMil, TO eCTb 4YeMy paBHa ero
npousBoauTebHOCTb. [Iprmem ee 3a x. Torma npoH3BOAMTEIBHOCTb MEPBOro pabouyero paBHA

x + 1 (oH mesaer Ha OfHY HeTasb B uac GoJibiue). [Tockosbky ¢ = R BpeMsi pabOThl TepBOro

pabouero paBHO t; = xlqltol’ BpeMsi paboThl BTOPOTO PaBHO ty = %
P t A

o ., _ 110
nepBbli pabounii | x + 1 | t; = . 110

BTOPOH pabouuii x ty = 1101119
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[TepBrifi paGouuil BBEIMOMHMJ 3aKa3 Ha 4yac OeicTpee. CyenoBarenbHO, t; Ha | MeHbIle, 4yeM
ty, TO €CTh

t1:t2—1
110 _ 110
z+1 x

Mbl yxe pemianu Takue ypaBHeHHsl. OHO CBOAHTCS K KBaJIpaTHOMY:
2?2 +2-110=0

JrnckpumunaHT paBeH 441. Kopuu ypaBHenust: zp = 10,29 = —11.

OueBHAHO, TPOU3BOAUTENBHOCTh Pab0Yero He MOXKeT ObITb OTPHULATENbHOH — Belb OH MPO-
M3BOIUT [eTajM, a He YHHUTOXKAeT UX :-) 3HAUWT, OTPULATEJbHBIH KOpPeHb ypaBHEHHS He
MOJIXOAUT IO CMBICJTY.

Ortser: 10.

2. Jlsoe pabouux, pabomas emecme, mocym 8oinoAHume pabomy 3a 12 oneti. 3a cKOAbKO
Onetl, pabomas omadeavHo, 8blnOAHUM 3my pabomy nepsolil pabouuil, ecau oH 3a 08a OHA
BbINOAHAEM MAKYIO e wacmb pabomol, KaKkyto emopol — 3a mpu OHA?

B 370l 3amaue (B OT/IMUME OT MpeAbIAYILeH) HHUEro He CKa3aHO O TOM, Kakas 3To paboTa,
YyeMy paBeH ee 00beM. 3HAUUT, pabOTy MOXKeM MPUHSATH 3a €IUHHUILY.

A 410 ke 0603HAUUTH 32 NE€peMeHHble?

Mgl yKe TOBOPHUJIH, UTO 33 MEPEMEeHHYI0 y10OHO 0003HAUHUTh MPOMU3BOAUTENBHOCTD. [lycTh
& — TPOM3BOJUTE/BHOCTb NepBoro padodero. [IpousBoaHTENBHOCTE BTOPOTO TOXKE HYXKHA, U ee
Mbl 0003HaUKUM 32 Y.

[Io ycnoBuio, nepBeiil pabouuil 3a ABa AHS AesaeT TaKylo Ke 4acTb paboThl, KAKyK BTOPOMH

— 3a Tpu aHsa. 3Hauwurt, 2x = Jy. OTcrona y = %’7

Tpynsice BmecTe, 3TH nBoe chesnand Bcio pabory 3a 12 nueit. Ilpu coBmecTHO# paboTe
MPOU3BOJUTEBHOCTH CKJAJbIBAIOTCS, 3HAUHT,

(x+y)-12=1

(1:—1—%3:)-12:1

D,.19 =
3T 12=1
20z =1
1
Hrak, nepBblil pabounii 3a IeHb BBIMOJHSET % Bced paboThl. 3HAUUT, HA BCIO PaboOTy eMmy
noHano6utcs 20 nHed.

Orser: 20.

3. [lepsas mpyba nponyckaem Ha 1 aump 800bL 8 murymy merovuie, wem smopas. CKoAbKO
AUMpPo8 800bL 8 MUHYMY nponyckaem nepsas mpyba, eciu pesepsyap obvemom 110 rumpos
OHQ 3anoaMsem Ha 2 munymoel. 0osvuie, wem 8mopas mpyba 3anoinsem pedepsyap 06vemom
99 aumpos?

[Iprumem mnpou3BoAMTENBbHOCTb NMepBOH TPyObl 3a x. MIMeHHO 3Ty BeJMUHMHY U TpebyeTcs
HalTH B 3agade. Torma MpoW3BOAUTENbHOCTb BTOPOH TpPyObl paBHa x + 1, MOCKOJBKY BTOpas
MPONycKaeT Ha OMH JIUTP B MUHYTY OoJblile, 4yeM NepBasi. 3alONHUM TaOJULLY:

29



nepsast Tpyba | x t, =10 1110

xZ

BTOpas Tpyba | x +1 | ty = 99 99

[lepBasi Tpy6a 3ano/iHsieT pe3epByap Ha ABe MUHYTHI J0JIbIle, YeM BTOpast. SHAUUT, t1— ty = 2.
CocTaBuUM ypaBHEHHUE:
110 _ 99 _ o
x x+1
¥ pelIuM ero.

Ortser: 10.

BceBo3MmoxkHbBIE 3afaun PO [Be TPyObl, HAMOJHSAWOLIME KAKOU-I1MO0 pe3epByap AJs BOABI, —
3TO TOXKe 3a/1aud Ha pabory. B HUX Takxke QUIYpHUPYIOT 3HAKOMbIE BaM BeJHYMHBI — MTPOU3BO-
OUTEJBHOCTh, BpeMs U paboTa.

A 4TO penaTb, ec/M Bbl BCe PaBHO He MOHWMaeTe, KaK COKpalatb Apobu unu peluatb
KBaJpaTHble ypaBHeHUs?

Hy, Bbl )xe xoauTe B wkony! :-)

lMoMHuTE, YTO yuMTENBHMLA MAaTEMATUKK MOXKET OKa3aTb BaM HEOLEHWMYIO MOMOLLb B MOArO-
Toeke K EM3. Bawa 3agava — npespatutb ee U3 NPUAMPYMBOIO KPUTHKA B A0OPOXKENATENBHOIO
KOHCynbTaHTa. JTo Bo3MoXHo. Bonee Toro — 3to Hy)Ho cenatb. MMeHHO ceityac, Korpa Bpems
[0 3K3aMeHa elue ecTb.

MoHabntogaite — Beab MHOTME BaluM TOBapWLLM C JIEFKOCTbio obpalialoTcs K negarory 3a
MOMOLLbIO, & APYrHe roTOBbl OCTATbCS HErPAMOTHbIMU, HO HW 3a YTO He MOAOMAYT U He CMpPOCHT.
Mouemy, kak Bbl gymaete? [loyemy ogHu 6e3 Tpyma nony4aroT OTBET HA MHTEPECYIOLIMHM WX
BOMPOC, a Yy APYrux GecKOHEeuHbl «KOH(IMUKT C yuuTenbHuuen»? Bonee Toro, «KOHMAMKT C
yuMTENbHULIEN» KaK Obl onpaeAblBaeT He3HaHWe NpeameTa M HeXkenaHue pasbuparbcs.

B yem pgeno?

BosmoxkHo, Bbl uutanu kHury Mankonbma [napyanna «leHun u aytcangepbi». JTa KHUra
ctana bectcennepom. OHa — O TOM, KakMM 3aKOHOMEPHOCTAM MOAYMHSAETCA >XM3Hb rEeHUEB
M Kak nomMoub AeTaM M MoapocTKam AocTudb ycnexa. M ewe, nouemy Boobuie oaHW noau
JoCTUratoT ycnexa, a gpyrve — Het. O TOM, 4TO camoe rnmaBHOE [a)Ke — He POAMTLCSA «YMHbIM»,
a pa3suBaTb CBOW CMOCOBHOCTH.

M BOT B 3TOM KHWUre eCTb HEOXKUAHHbIE Pe3y/bTaTbl UCCIeOBaHUM, NPOBEAEHHbIX B AMepHKe
HECKONbKO neT Hasan. MccneposaHus Kacanucb Toro, Kak BeayT cebs c yuuTtensmu (pa v
BOODOLLE CO B3POC/bIMK) AeTH U3 obecrnedeHHbIX ceMeN U OeTU U3 BefHbIX ceMen.

OkasbiBaetcs, y geTei M3 obecrnedeHHbIX cemel B OOSbLUEN CTEMEHU Pa3BMUT TaK Ha3blBae-
MbIM, IPAKTUYECKHI MHTEJJIEKT — MHTYMTUBHOE 3HAHWE O TOM, UTO CKa3aTb, KaK AeiCTBOBATb,
4To6bl AOCTHYb MAKCUMasIbHOro pesynbrara.

Takue pebata cBobogHee 06OLIAIOTCA C YUUTENSAMM, HYBCTBYIOT cebs KomdopTHee, pa3bu-
paloTca B npaBunax, 3HalT CBOM NpaBa, MOrYT MOBEPHYTb Pa3roBOp B HYXHYO cTOpoHy. OHu
obpalaloTcs K yuuTensm ¢ npocbbaMu — U JOCTUraloT ycnexa.

A BOT et U3 BefHbIX cemei 0ObIHHO He YMEIT A0OUBATLCA >KENaemMoro, He MOryT yrpas-
NATb CUTyauMel — Ux 3ToMy He yunnu. OHu 6esbiHnumaTreHbl! OHKM gaXke He NbITAIOTCA NOBAUATD
Ha obCcToATeNbCTBA, a NMPUHKUMAIOT MX Kak fo/mkHoe: «[la, yuutenbHuua Hexopolas, 3nas, no-
3TOMY 5l HUKOrAa He Bblydy MaTteMaTuky». OHWM MOryT naTb fieT B3ApiXaTb, YTO B LUKOJE HUYEMY
HE y4aT, HO He MOMAYT MCKaTb XOPOLUYIO LWKOJY. A 3HAETE /W Bbl, YTO HEJb3S HAYYMTb — MOXKHO
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HayuuTbcs! Ecnn y Bac HeT »XenaHusi HayuWTbCs, TO AaXKe camas Jiyuwas, aobpasi v 3Haiolas
y4uTENbHULA HE CMOXET Bac Hay4uTb. YKenaHue — 3TO OrpoMHas ABHXKYLLAsi CMJa W MOJIOBMHA
nyTW K ycnexy Bo Bcem!

YAUBUTENBHO, YTO rpaHULA MeXAy 3TUMU OBYMS TUNaMW MOBELEHWUSA Y aMEPUKAHCKUX MofA-
POCTKOB MPOXOAMT YETKO MEXAY COLUaNbHbIMU Knaccamu.

Sl He 3HalO, HACKO/MIbKO 3TO BEPHO ANs poccuickoro obuiectsa. OgHako dakT ocraertcs
hbakToM — ofHW Nlogu yMeloT obpaliatbCs 3a MOMOLLbIO U Mosiyyatb ee, a Apyrve — Het. S
3ameuyasia 3TO MHOro pas.

Ho kTo Bam MelaeT HayyuTbCca? :-)

KoHeuHo, ecnu Bbl NPOCTO nofoipaeTe K CBOEM yuuTeslbHULE U CKaxkeTe: «f He noHumato
mMatematuky!» — pesynbtata He bygert. Takas dpasa ciMwKoM abcTpakTHa U He pacronaraet K
oTeeTy. YuuTesbHULA MOXET OTBETUTb, HaNpUMep, YTo e Bac »anko. MNiu HaobopoT — BblgacT
Kakylo-Mb0 XapaKTepUCTHUKY Ballei SIMYHOCTU. U To M apyroe HEKOHCTPYKTHUBHO.

A BaMm Beflb HY>KEH MNMOJIOXKWUTE/IbHbIM pe3ynbTaT, No3TOMY 3aAaBailTe OYEHb KOHKPETHblE BO-
npocsbl. Mpocute 0OBACHUTbL, KaK NPUBOAUTL APOOW K 0OLLEMY 3HAMEHATENIO; KaK pacKpbiBaTb
CKOOKM M/IU KaK peluaTb UMEHHO 3TO YpaBHEHHE.

Obpaluascb K CBOeW LUKOJbHOW YYUTe/IbHWLE, Ha3blBaWTe ee Mo WMEHW-0TYECTBY: «AHHa
leopryeeHa, pacckakute, rnokanyWcra, Kak cknagpieatb Apobu». Bot yeuaute — 310 nopeii-
cteyer! 3TO NO3WUTUBHO LEMCTBYET Ha BCEX yuuTesned U npenopasatenei 6e3 uckioderus. Pa-
6oTasi C rpynnoi LUKOJIbHUKOB, i 3aMeYalo, Y4TO OfHM MPOCTO BJIAMbIBAIOTCS B KAACC, B JlyylleM
cnyyae BGypkHYB «3gpacbTul», a gpyrve 3goposatotcs 6onee rpamoTHo: «[lobpbiit aeHb, AHHA
leopruesHa». Btopoi BapuaHT NpUBETCTBUS MHE HPaBWUTCS HamHoro Gonblue :-)

Ewle BakHas petanb — obpallaitech 3a NOMOLLbIO B NOAXOAALLMM MOMEHT, KOra Balla y4u-
Te/lbHULA AENCTBUTENIbHO MOXET BaM oTBeTUTb. Ecnu neparor 3aHsaT, gorosoputech 06 ynobHom
BpeMeHHW KoHcynbTaumu. [lobusaittech csoero. [oMHUTE — y BaAc eCTb NpPaBo Ha nosiyyeHue 06-
pa3oBaHus.

Jas yuero? He tonbko ans toro, utobbl caatb EMD Ha nonoxkutenbHyto ouerky. U He Tonbko
ANS TOro, 4TOObl NOCTYMUTL B BYS3.

OkasbiBaeTcs, OAMH U3 CEKPETOB YCMELHbIX o4ed — yMeHWe [0roBapuBaTbCs, YMEHWe
CTpoUTb OTHoleHUsA. EcTb pake TakoM adopuam — «Hukomy ewe He ypasanocbh pasborartetb
B OOMHOUKY». HaliTh 0Bwmi A3bIK C yuuTeNnbHULEN, CHOPMYIMPOBATL BOMPOC M MOJYyYUTb OT-
BET, MOBEPHYTb CUTyaLMIO B CBOIO MOJIb3y — BCE 3TO He MEHEe Ba)KHO B >XM3HW, YEM 3HaHWe
TPUrOHOMETPHUYECKUX (POPMYJ/T UMM TabMHLbl MPOU3BOLHDIX.

A ckopee Bcero — Bo MHoro pas BakHee! Tak uTo TpeHupy#HTecb ObiTb yCMeELHbIM YenoBe-
KOM, He TepsinTe BpemMeHu! :-)
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I'naBa 5.

3adauu na npouenmot. [losresarnvie popmynot.

Cnaasel, cmecu, pacmeopol. H3rom u 8unozpad.

3adauu Ha 0sudceHue No OKPYHCHOCMU.

Ymo maxkoe cpednas ckopocmeo.

Kax pewams cucmemol ypasHeHuil.

[Ipuemor 6oicmpoeo cuema: reeko u 6es karvkyramopa! Ipurnyun KISS.

BepHEMCH K 3aJadyaM Ha IPOLEHTHI. C 2To# TeMOH MBI YK€ [MTO3SHAKOMHUJINCh B HepBOﬁ rJjaBe.
B YaCTHOCTH, BbIBE€JIKM LIE€HHOE IPaBUJIO:

3a 100% MBI NpUHUMaeM Ty BeJMYHHY, C KOTOPOH CpPaBHUBAEM.

3anoMHHUM ellle HECKOJIbKO TMOJIE3HBIX (POPMYJT:
eCJIn BeJII/I‘-II/IHy X YBeJ'lI/I'-II/ITI) Ha p HpOHeHTOB, l'IOJIy‘-II/IM
P \.
v (1+ -2
( 100 )’
ecJIn BeJII/I‘-II/IHy X YMeHb].l[I/IT]: Ha p l'IpO].leHTOBy HOJIqu/IM

D_.

(1= L

( 100)”

ecJid BeJUYMHY X YyBeJMYUTb Ha D MPOLEHTOB, a 3aTeM YMEHBbUIMTh Ha ( NPOLIEHTOB,

HOJYYUM
. D AWIAY
z (1 + 100> (1 100)*
eCJIn BeJII/I‘-II/IHy X ABaAX bl YBe.JII/I'{I/ITb Ha p l'lpOILeHTOB, HOJIqu/IM
p 2

€CJH BCJINYHUHY X NBAXKAbl YMEHBUIUTDb HAa P MNPOLEHTOB, MOJYYHUM

2
) __Db_
T (1 100) .

Bce 3T COOTHOIIEHHS BBIBOAATCS 3JeMeHTapHO. B camom nese, ecid BeJUUHMHA & yBeJH-
ynjach Ha p% — 3TO 3HAYMT, YTO K & MPUOABUJIU L 2 BoimeceM X 33 cKOGKH:

100
D .. ... _D_
x—l—loox—x <1+100>.

OctaJsibHble (hOPMYJIBl MOJYYAIOTCS aHAJOTMYHO.
Bocrosnb3yeMcst UMH 1151 pelleHUs 3aaau.

1. B 2008 200y & copodckom keapmaanre npoxcusaro 40000 uerosex. B 2009 eody, &
peayibmame CmpoumensbCmsa Ho8blx 00mMo8, wucio sumeeti soipocao Ha 8%, a 8 2010 eody

— Ha 9% no cpasuenuro ¢ 2009 eodom. CKorbKO Hwes08eK CMAA0 NPOHUBAML 8 KBApMale 8
2010 eo0y?

[To ycnosuto, B 2009 rony umcso kutesed BeIpocso Ha 8%, TO eCTb CTaJ0 PaBHO

40000 - 1,08 = 43200 yenoBeK.

A B 2010 rony uucso )uteseit Boipocso Ha 9%, Temepb yxke no cpaBHeHuio ¢ 2009 romom.
[Tonyuaem, uto B 2010 rony B kBapraJe crano npoxusatb 40000-1,08-1,09 = 47088 xuresed.

Orset: 47088.

2. B nownedesvHuk aKyuu Komnaruu flOdOpO?fCCZ/LLL HQ HeKomopoe KOAUuwecmeo npoueH-
mose, a 860 BMOPHUK nodeuiegesl Ha Mo He camoe KOAULeCmB0 npoueHmos. B pesyiomarme
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oHu cmaau cmoumo Ha 4% Oewlesne, uem npu omxpoLmuu mopeos 8 noredesvHuk. Ha ckoro-
KO NpoueHmos noooporaiu aKuuli KOMNAHUL 8 NOHEeOeAbHUK?

Ha nepBbIfi B3r/isin KaxkeTcsi, 4YTO B YCJOBUM OLIMOKA W lleHa aKLUMUH BooOlle He JO0JKHA
U3MeHHUThCs. Benb OHU MofopoXKanu U MofelieBesd Ha OAHO WU TO e yucao npoueHToB! Ho He
OyneM CIelUTh.

[IycTh npu OTKPBITHH TOProB B MOHEeAENbHUK aKLUHU CTOMJHU x pybsel. K Beuepy noHeneiib-
HHKAa OHHU MOJOPOXKaJMK Ha p% U CTau CTOUTH - (1 + fﬁ) pyousieil. Terepb yxKe 3Ta BeJMUHMHA

npuHumaetcs 3a 100%, U K Beyepy BTOPHHMKA aKLHH MOeLIeBeNH HA p% MO CPaBHEHHIO C ITOH
BEJTUUUHOH.
Cob6epem naHHBIE B TaOJHLLY:

B MNOHENEJbHHUK YTPOM | B IIOHEAEJbHHUK BEUEPOM BO BTOPHHUK B€UYEPOM

CTOMMOCTb aKLHH x T - (1 + %) T - (1 + %) (1 — ﬁ)

[To ycsioBHIO, akMK B UTOre mojeleBesd Ha 4%.

[lonyyaeres, uto

. PN(1_ PN (1A
z (1*‘100> (1 100> =z (1 100)

[Togenum obe yacTH ypaBHeHHst Ha x (Belb OH He paBeH HYJIO, 3HAYUT, NEJUTb Ha HEro
MOXKHO) M BCIOMHHM, 4TO (a — b) (a +b) = a® — b?. TlpumeHnM 3Ty (OpMyay B JIeBOH yacTH
ypaBHEHHUSI:

2

P4
I=900=1" 100

P4

100 — 100

[To cmbicay 3amauu, p > 0.
[lonyuaewm, uto p = 20.

3. Llena xonodusvruka 8 maecasuHe exne2o00HO YymeHvbuiaemcs HA OOHO U MO e 4YlucC-
10 npoyenmos om npedovldyujeil yerol. Onpedesume, Ha CKOALKO NPoOyeHmos Kaxooli 200
YMEHbULANACO YeHA XOA0OUAbHUKQ, eCAu, 8blcmasieHHbll Ha npodaxcy sa 20000 pybaet,
yepe3 dsa 2oda bvir npodar 3a 15842 pybaeli.

DTa 3ajaua TOXe pellaeTcs MO OAHONW M3 (OpPMYJ, NMPUBEIEHHBIX B Hayaje IJaBbl. XO0JO-
auabHUK ctona 20000 py6seii. Ero 1ieHa aBa pasa yMmeHblHaach Ha %, W Telepb OHA paBHA

p 2
2000 <1“'T66> — 15842
(1___41_)2:: 15842
100 20000
2

(1_L) _ 1921
100 10000

M3Bseuem KopeHb U3 00eUX yacTed ypaBHEHUS:

1_.b _ 89
100 — 100
p=11.

4. Yemoipe pybawru dewesre kypmiu Ha 8%. Ha ckoarvko npoyenmos namoe pybauiex
dopoxce Kypmrxu?
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[IycTh cTonMocTb pyballiku paBHa z, CTOUMOCTb KYpPTKH ¥y. Kak Bcerna, npyuHHMaeM 3a CTO
TNIPOLEHTOB Ty BeJHYMHY, C KOTOPOH CpaBHHMBaeM. B naHHOM ciydae 3TO LleHa KypTkH. Torna
CTOMMOCTD UeTblpex pybaliek cocTaBiseT 92% OT LeHbl KypTKH, TO ecTb 4z = 0,92y.

CrouMocTb ofiHOM py6amiku — B 4 pasa MmeHblue: X = 0,23y

a CTOMMOCTb NATH pyOauek: dxr = 1,15y = @y = 115%y.

100
[Tonyuusu, uto naThb pybariek Ha 15% mopoxKe KypTKH.

Orser: 15.

C/enyiolUil TN — 3aJjaud Ha pPacTBOPBI, CMeCH U cryaBbl. OHU BCTpeyaloTcsl He TONbKO B
MaTeMaTHKe, HO U B XUMHUH. MBI noKaxkeM caMblil IPOCTOH CIOCOO UX pelleHHs.

5. B cocyo, codepaxcaujuil 5 aumpos 12-npoyenmrnoeo 800H020 pacmeopa HeKomopo2o
geujecmsa, dobasuiu 7 aumpos 800bl. CKOALKO NPOUEHmO8 COCMmABAsem KOHUeHmpauus
noayuusue2ocs pacmsopa?

B peuiennu monoOHBIX 3ajau MmomoraeT KapThHka. F3o6pasum cocynm ¢ pacTBopoMm cxema-
THUYHO — TaK, KakK OyITO BElleCTBO U BOJA B HEM He MepeMellaHbl MeXAy COOOH, a pasleJsieHsl,
Kak B KOKTeHJe. M moanuiem, CKOJMbBKO JIMTPOB COLEPKAT COCYIbl U CKOJbKO B HUX TPOLEHTOB
BemecTa. Konuentpauuio! nosyunsiierocss pacTsopa 0603HauuM .

12% ot 5 i1 BOZA T JI x%or12n

[lepBoiii cocyn comepxan 0,12 -5 = 0,6 autpa BellecTBa. Bo BTOpoMm cocyne Oblaa TOJBKO
BOJla. 3HAUNT, B TPETbEM COCYyJle CTOJBKO Ke JIUTPOB BellleCTBa, CKOJNBKO U B MEPBOM:

- T .
0,125 = 7f5 - 12

xr = b.

6. Cmewanru Hekomopoe Koiuwecmso 15-npouenmroeo pacmseopa HeKoOmopoeo geu,ecmsa
¢ makum xe Koauuecmsom 19-npoyenmmuozco pacmsopa smoeo geuiecmsa. CKOAbKO NpoyeH-
mos cocmasasiem KOHUEHMpPAyUs noAYUUBULIec0CS pacmaopa?

[Iyctb mMacca nepBoro pactBopa paBHa x. Macca BToporo — Toxe z. B pesysnbrare noayunnu
pacTBop Maccodl 2z. PucyeM KapTHHKY.

15% ot x 19% or x p% ot 2x

'HanoMHMM, 4TO KOHIEHTpaLmuell HasbiBaeTCs OTHOLIEHHe oO0beMa BelllecTBa K o6beMy pacTBopa. Man —
OTHOLLEHHe MaccChl BellecTBa K Macce pacTBopa.
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Macca BeliecTBa B nepBoM pacTBope paBHa 15% oT x, To ecTb 0, 15x. Macca BelectBa BO
BTOpoM pactsope 0,19z.
[Tonygaem: 0,152 + 0,192 = 0, 34z

Macca BellecTBa B TpeThbeM PacTBOpe COCTaBJsieT p% OT 2z, TO €CTh paBHA fﬁ 20

: —_Db .
[Tonyuum: 0, 34z = 100 2z
Orciopa =z = 17.

Orser: 17.

7. Burnoepad codepawcum 90% eraeu, a usrom — 5%. CKoAbKO Kusoepammos 8uHoepada
mpebyemcs 0aa nosyuerus 20 Kuroepammos usroma?

Baumanue! Eciu BaM BcTpeTHsach 3ajaua «O MPOAYKTax», TO €CThb TaKasi, rle U3 BHHO-
rpaja noJjydyaeTcsi U3lOM, U3 aOpUKOCOB Kypara, U3 xJeba CcyXapu WJU M3 MOJOKa TBOPOT —
3HalTe, UTO HA CaMOM [ieJie 3TO 3a7adya Ha PacTBOPHI.

BuHorpan Toxke MOXHO YCJ0BHO HM300pasuThb Kak pacTBop. B HeM ecTh Boma U «Cyxoe
BEIIeCTBO». ¥ «CYXOro BellleCTBa» CJOXKHBIH XMMMUYECKHH COCTaB, a MO ero BKYCY, LIBETY H
3anaxy MOXKHO TOHSITb, YTO 3TO UMEHHO BUHOTPAl, a He KapToLIKa.

HM3siom nosyyaercsi, Korna M3 BUHOrpajaa ucnapsiercss Boaa. Ilpu 3ToM KosMyecTBO «CyXoro
BelleCTBa» OCTAeTCsl MOCTOSIHHBIM. B BuHOrpame comepxkanoch 90% BOIbI, 3HAUMUT, «CYXOTO
BelecTBa» 661710 10%. B ustome 5% Boxbl 1 95% «cyxoro BewectBas. [IycTh U3 = KT BUHOTpaja
noayuyuaock 20 Kr uztoma. Torma

10% ot z = 95% ot 20

CocTaBUM ypaBHeHHe:
0,1z =0,95-20
U HalleMm x.

Orser: 190.

8. Hmeemcs dsa cnaasa. Ilepsviii cnaas codepacum 10% nukeas, emopoti — 30% Hukeas.
H3z amux dsyx cnaasos nosyuuru mpemuti cnaas maccoti 200 ke, codepacawyuii 25% Hukes.
Ha cKkoavko Kunroepammos macca nepgoeo cniaga mexvuie maccol 6mopoco?

[IycTp Macca mepBoro cnJsaBa paBHa x, a Macca BTOPOTO paBHa y. B pesysbraTe mosyuu/iu
criaB Maccod x + y = 200 Kr.

10% ot x 30% oty 25% or 200

3amnuiieM CUCTeMY ypaBHEHUH:
x4y = 200
0,1z 4+ 0,3y = 0,25 - 200

[TepBoe ypaBHeHHe — Macca MOJyUHBLIErocs clijaBa, BTOpoe — Macca HUKeJs.
Ham HyXHO HalTH Takuve z U y, 4TOOBI NPH MOACTAHOBKE B 00a ypaBHEHUS OHU AaBajU
BEpHble PABEHCTBA.
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Kak pewmutsb 3Ty cuctemy?

[Ipexxne Bcero, ynpocTuMm BTOpOe ypaBHeHHe. YMHOXUM o00e ero yactd Ha 10, 4ToObl KO-
3(hpULHEHTHl CcTanu LeablMU. Benpb ¢ nenbiMu KosdduureHTaMy npoie pa6otatb, 4yeM ¢ ApoO-
HBIMH.

x +y = 200
x + 3y = 500

Brlpasum x u3 nepsoro ypasHeHus:: z = 200 — y.

Bo BTOpOe ypaBHeHHe BMeCTO x MOACTAaBUM BblpaxkeHHe 200 — y

200 — y + 3y = 500.

[lonyunnu ypaBHeHHe ¢ ofiHOU nepeMeHHOH. Peluas ero, nonyyum, 4yto y = 150.

[loncraBuB B mepBoe ypaBHeHHe y = 150, noaydaem, uto z = 50.

[To ycsoBuio, Hamo HAUTH, Ha CKOJbKO KHJIOIPAMM Macca BTOPOro CIljaBa 0oJibllle MacChl
TIepBOro.

Orser: 100.

9. Cmewas 30-npoyenmuolil u 60-npoyenmuolii pacmeopol Kuciomol u dobasus 10 ke
yucmotl 800vl, nosyuuiu 36-npoyermmuolli pacmeop Kucaomol. Ecau 661 emecmo 10 ke 8o-
Ovt dobasuru 10 ke 50-npoyenmuoeo pacmsopa motl xHe KUcAomol, mo noiyuuru 6ot 41-
npoyermuuolil pacmeop Kuciomol. CkoabKo Kuroepammos 30-npouenmmuoz2o pacmseopa uc-
noAb308aAU OASL NOAYHUEHUS CMecu?

[TycTb Macca nepBoro pactBopa x, Macca BTOporo paBHa y. Macca nosy4uBILerocsi pacTsopa
paBHa x +y = 10. 3anuiueM 1Ba ypaBHEHUS, AJs KOJUYECTBA KHUCJOTHI.

0,3z + 0,6y = 0,36 (x + y + 10)
0,3z + 0,6y +0,5-10 = 0,41 (z + y + 10)

Pewaem nonyuusiytocs cucremy. Cpasy yMHOKUM 06e yacTu ypaBHeHHH Ha 100, mockoJib-
Ky C LeJbIMH Ko3(ppuurueHTaMu ynoOHee paboTaThb, 4yeM ¢ APOOHBIMU. PackpoeM cKoOKU

30z + 60y = 36 + 36y + 360
302 + 60y + 500 = 41z + 41y + 410

4y —x =60
11z — 19y = 90

BeipasuM x u3 nepBoro ypaBHeHUd: x = 4y — 60.

[loncraBuM BO BTOpOe ypaBHeHHe BMecTO = BblpaxkeHue 4y — 60. [lonyuyum ypaBHeHHe ¢
OHOU MepeMeHHOHU:

11 (4y — 60) — 19 = 90.

PemuB ero, Hainem y = 30.

[lopcraBum y = 30 B nepBoe ypaBHeHue. Torma x = 60.
Otget: 60.

3ajaur Ha ABHKEHHE 10 OKPYXKHOCTH Ha MePBbIH B3MVIAA KaXKyTCsl CJA0KHBIMU. B HUX Toxke
npuMmeHsiercss gopmyaa S = v - t. [IpaBna, ecTb 0fHa XUTPOCTb, O KOTOPOH MBI paccKakem Io
XOLy HeJa.

10. H3 nynkma A Kkpyeosoli mpaccol 8viexan sesocuneducm, a uepe3 30 munym caiedom
3a Hum omnpasuics momoyukiucm. Yepes 10 munym nocre omnpasieHuss oL 00eHAA 8eA0-
cuneducma 8 nepsviil pas, a ewje wepesd 30 munym nocae amozo 0oeHas e2o 80 8MOpol pas.
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Hatidume ckopocmv momoyukaiucma, ecau oiuna mpaccol pasua 30 km. Omeem Odaiime 8

KM/4.

Bo-nepBbiX, nepeBeieM MUHYTHI B Uachl, MOCKOJIBKY CKOPOCTb Hal0 HallTH B KM/4. CKOPOCTH
YUYaCTHUKOB 0003HauMWM 33 = U y. B nepBbll pa3 MOTOUMKJ/IUCT 00OrHAJ BeJOCHUIENNCTA Yepes

10 MuHYT, TO ecTh Yepe3 = 4aca mocJe crapra. J[o 3Toro MOMeHTa BEJIOCUNENUCT OBl B MyTH

=

40 MHHYT, TO €CTb % yaca.

3amnuiieM 3TH JaHHBIE B TaOJHULLY:

t| S

212
BEJIOCHTIEIUCT 5|57

111
MOTOLMKJIHCT 5|5y

1

2

O6a npoexaJsau OOUHAaKOBBIE PACCTOAHHUA, TO €CTh Gyiz gx.

3aTeM MOTOLHMKJUCT BTOPOH pa3 oborHas Besocunenucta. [Ipousomino sto uepes 30 MunyT,

TO €CTb 4Hepes % yaca IocJjie nepBoro 06roHa.

Hapucyewm BTopyto tabauny.

<
~
W

DNO|—
D[
&

BeJIOCHUIIEAUCT | T

MOTOLHMKJINUCT | Y

DO|—
DO|—
<

A 4TO MOXHO CKa3aThb O PAcCTOSIHUAX, KOTOpble OHM IMpoexanu? MOTOLMKIHUCT 06orHas
BeJIOCHIIeUCTa. 3HAUUT, OH IIpoexaJl Ha OfUH KPYT 6oJblle. DTO U eCTb CEKpeT JaHHOH 3aiauH.
OnuH Kpyr — 3T0 AJMHA Tpaccel, oHa paBHa 30 kM. BoT u BTOpOe ypaBHeHHe:

1 1

5y — 52 = 30

2972

PemyM nosy4uBlIyiocs CUCTEMY.

y=3a

y—5x =30

y =4z
y—x =060

[Tonyunm, uto z = 20,y = 80. B oTBeT 3anuiuemM CKOPOCTb MOTOLUKJIHNCTA.

Orser: 80.

DO[— —

DNO|—

11. Yacolt co cmpeakamu noxkaseisarom 8 uacos 00 munym. Yepes cKorvko muHym mu-
HYMHAs CMpeaKka 8 uemeepmolil pa3 nopasHaemcs ¢ 4acosou?

dto, moxany#, camas TpynHasi U3 TekcToBbiX 3amau EI'D. KoHneuHo, ecTb Jierkuéi myThb —
6epeM yacel, KDyTUM CTPeJKH W BHAMUM, YTO B UETBEPTHIH pa3 CTPEJKU MOPaBHSIOTCH depes 4
gaca, posHo B 12.00.
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A ecqm y Bac yachl 3JIeKTPOHHBIE?

3a onMH Yac MUHYTHas CTpeJiKa MPOXOAMT OAMH KpyT, a 4acoBas 1—12 yacTb Kpyra. [lyctb

MX CKOPOCTH paBHBI | (Kpyr B 4ac) u % (kpyra B yac). Crapt - B 8.00. Haiinem Bpems, 3a

KOTOpOe MUHYTHasl CTpesKa B MepBbIH pa3 JAOTOHUT YaCOBYIO

MunyTHasa cTpeska NpoiaeT Ha % Kpyra OoJibllle, TI03TOMY ypaBHeHHe OyIeT TaKUM:
l,_2
Lot — g5t =%

PewinB ero, mosyuum, 4to t = % yaca.

HWrak, B mepBBIil pa3 CTpesKH MOPaBHSAIOTCS uepes % yaca.

[IycTe Bo BTOpO# pa3 oHM MOpPaBHAKTCH 4yepe3 BpeMsl z. MUHyTHas cTpeJsKa NMpoHueT pac-
crosiHue 1 -z, a yacoBas 752z, MPUYEM MHHYTHAs CTpeJKa NPOMIET Ha OAMH KPyT 6oJiblie.
3anuiuemM ypaBHeHHeE:

1

12— EZ =1
Pemius €ro, InoJy4yvM, 4To z = % qgaca. I/ITaK, qepes % qaca CTpeJKH [MOpaBHAKTCA BO
12 1

BTOPOH pas, ellle yepes 17 Jaca - B TPeTHUH, U elle yepe3 17 Jaca — B YeTBepPThIH.

Crapr 6b11 B 8.00. Haiinem, yepes kakoe BpeMsi CTpesKH MOPaBHSIOTCS B YeTBePTHIH pas:

8 12 _ 44 _ 4 Hrak, cTpesku nopaBHst0TCs uepe3 4 yaca, To ecTb 240 MUHYT.

S 3.1
1172 11~ 11
OTBeT MOJIHOCTBIO COTJIACYETCSI C «IKCIEePUMEHTaNbHBIM> perneHuem! :-)

Ha sk3ameHe o maTeMaTHKe BaM MOXKET BCTPETHUTBbCS 3ajaua O HaXOXKJAEHHUH CpelHeH CKo-
pocTH. 3aNOMHUM, YTO CpPEJHSsl CKOPOCTh He paBHA CpelHeMYy apu(MeTHYeCKOMY CKOPOCTel.
OnHa HaxomWTCsl MO Crelra bHON (hopmyde:

_ Soémee

Ucpenusis = to61.uee

Ecan yyacTkoB nyTH OblI0O ABa, TO
_ 51+ 5

Ucpennsas = tl —f—tg

12. [lymewecmeennukx nepenavin mope Ha sxme co cpedreil ckopocmoro 20 km/4. O6-
pammHO OH Aemen Ha cnopmusHom camoreme co ckopocmoto 480 km/u. Haildume cpednioro
CKOPOCMb nymeulecmeenHHuKa Ha npomsxceruu eceeo nymu. Omeem datime 8 Km/u.

Mbl He 3HaeM, KaKUM OBLJIO PACCTOSIHUE, KOTOPOE MpeofoJies] My TelleCTBEHHUK. 3HaeM TOJb-
KO, UTO OHO ObLJIO OAMHAKOBBIM B 00€ CTOPOHBI, TyAa U 00paTHO.
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Jlnisi mpocToTH TpuMeM 3TO pacctosinue 3a 1 (omgHo Mope). Torma BpeMmsi, KOTopoe MyTellle-

CTBEHHHK T/IBIJI HA AXTE, PABHO 5, & BPeMs, 3aTPayeHHOe Ha MOJeT, PaBHO % O61ee BpeMs
1 1 25 5

PaBHO 95 T 180 ~ 480 — 96°
CpenHsisi CKOPOCTh paBHA 2 : 9_56 = 38,4 km/u.

OrtseT: 38,4.

[lokakem ele onvH 3(h(PeKTHBIN NpHUeM, MOMOTAIHUNA ObICTPO PELIUTh CUCTEMY YpPaBHEHHUH
B 3ajauye.

13. Andpeil u lawa kpacam 3abop 3a 9 uacos. [lawa u Borods kpacam amom xce 3a60p
3a 12 wacos, a Boarods u AnOpeil — 3a 18 uacos. 3a CKOAbKO 4ac08 MAAbUUKU NOKPACSM
sabop, pabomas empoem?

Mbl yxe pemanu 3amadd Ha paboTy U NPOU3BOAMUTENbHOCTh. [lpaBusa Te xe. Otauuue
JIULIb B TOM, UTO 3[eCb paboTalT Tpoe, U NepeMeHHbIX OyneT Toxke Tpu. [lycTh x — mpous-
BOIUTENBHOCTh AHApesi, y — NMPOU3BOAUTENbHOCTD [lauy, a z — npousBoanTeIbHOCTE BoJsony.
3abop, TO ecTb BeJUUHUHY paboThl, NMpUMeM 32 | — Beib Mbl HUYETO He MOXKEM CKa3aTb O ero
pasmepe.

NPOU3BOAUTEBbHOCTD | PaboTa
Annpe# x 1
[Tama Yy 1
Bosons z 1
BwmecTte rT+y+z 1

Anppeit u INama noxkpacuau 3a6op 3a 9 yacos. Ilpu coBmecTHOH paboTe NPOU3BOAUTENBHO-
CTH CKJIAbIBAIOTCS. 3alNullieM ypaBHeHHe:

(x+y)-9=1

Ananoruuno
(y+2)-12=1
(x+2)-18=1

Torma
(

T4y =7,

1
y—|—Z— 27

—_

_ 1.
\ Ttz= 18’

MoxHO HCKaTb 2,y U 2z MO OTAEJbHOCTH, HO Jy4Yllle NMPOCTO CJAOXKUTb BCE TPH ypaBHEHMUS.
[Tonyuum, uto

2(r+y+2)= +%+%
(e ty+2)=g

Nelf=s)

3nauut, paboras BrpoeM, AHnupeit, [lama u Bosons xpacsit 3a 4ac ofHY BOCBMYIO UYacCTh
3abopa. Becb 3a6op oHU moKpacsAT 3a 8 yacos.

OrgerT: 8.
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14. Cemovs cocmoum u3 myaxca, xenol U ux douepu cmydenumxu. Ecau 6o1 3apnaama myxca
yseauuusace 808oe, obuyuil 00xo0 cemvu 8vipoc b6vr Ha 67%. Ecau 661 cmunendus douepu
ymerbuluLacy 8mpoe, 0buull 0oxo0 cemvu cokpamuncs 6ol Ha 4%. Ckoabko npouyermos om
obweeo doxoda cemvu cocmasasem 3apniama HeHol?

Hapucyewm Tabauiy. Cutyauuu, o KOTOPbIX FOBOPUTCS B 3ajaue («ecau Obl 3aprjaTa My»Ka
yBeJIMUUJIach, eCy Obl CTUIIEHIHs NOUKH YMEHbIIHJACh...») Ha30BeM «CHUTyauus A» U «cutya-
s B».

MYX | )KeHa | 104b | OOLIMH NOXOJ

B peaJsibHOCTH T Y z r+yt+=z
cuTyauuss A | 2x y z | L,6T(x4+y+2)
cutyauus B T Yy %z 0,96 (x + y + 2)

Ocraetcst 3amucaTb CUCTEMY ypaBHEHHH.
2e+y+2=167(r+y+2)
THy+32=096(z+y+2)
Ho uto mbl BupuM? JIBa ypaBHeHHsl U TpU Heu3BecTHbIX! Mbl He CMOXKeM Ha#TH z, y U z 110

OTAEJbHOCTH. I[a 9TO U HE HYXKHO. Beﬂb B OTBETE HaM HY2KHO 3alKkCaTb OTHOLIEHHE 3apIljaThl

JKeHbl K 001lleMy JI0XONYy CeMbH, TO €CThb m

[TosTomy Bo3bMeM TepBOe ypaBHeHHe W U3 00€HX €ro yacTed BbIUTEM CyMMY (& + y + 2).
[Tonyuum:

r=0,67(x+y+z)
DTO 3HAYMT, YTO 3aprjata My»xa coctasisieT 67% oT 00l1ero 10Xoaa CeMbH.

Bo BTOpOM ypaBHeHHH MBI TOXKe BbIYTEM M3 00eUX 4acTeH BblpaKeHHe X + y + z, YIPOCTUM
U MOJNy4YUM, YTO

2=10,06(x+y+ z)

3HAYUT, CTUMEHANST TOUKH cocTaBasieT 6% oT obliero noxona ceMbH. Torma 3apriaTta »KeHbl
cocrasasieT 27% obliero noxona.

Ortser: 27.

B Bupneokypce «TexcrtoBble 3anaun Ha E['D no matematnke» § pacCMaTpUBal0 3TH U Ipyrue
3a/lauy Ha JBHKeHHWe, paboTy, NPOLEHTHI, CIJIaBbl, CMECH, a TaKKe Ha OINpeleseHHe CpeaHel
CKOPOCTH U JBUKEHHE MO OKPYKHOCTH.

Bbl 3HaeTe, 4To npaBuna nposepenHuss EM3 He paspelwsaioT nosb30BaTbCA KasbKynsTOPOM
Ha 3K3aMeHe Mo MaTematuke. Ha camom pgene Kanbkynsitop TaM W He Hy>XeH. Bce 3apauu
pewatotcs 6e3 Hero. [NlaBHOe — BHUMaHWe, aKKYpaTHOCTb U HEKOTOPbIE CEKPETHble NPUEMDbI.

1. HayHeMm c rnaBHoro npasuna.
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Ecnau Kakoe-To BbIUNC/IEHHE MOXKHO YIPOCTUTh — YIPOCTUTE €ro.
Hanpumep, Takoe ypaBHEHHUE C «AbABOJIbCKUMUY» KOIDPULUEHTAMMU:
66622 + 9992 — 666 = 0

CeMbaecsiT NPOLEHTOB BbIMYCKHUKOB PeLlatoT ero «B s106». CuMTaloT JUCKPUMHUHAHT No dop-
myne D = b? — 4ac, nocne 4ero roBopsT, YTO KOPEHb HEBO3MOXHO M3Bneub 6e3 KanbkynsTopa.
Ho Begb MOXXHO paspenvTb NEBYO W NpaByto YacTu ypaBHeHus Ha 333. MNonyuutcs

202 +3x—2=0

Kako#i cnocob npoue? :-)

2. Ckopee Bcero, Bbl He l0BUTE YMHOMXKEHWE B CTONOMUK. [la, HUKOMY He HpPaBW/IOCb B YeT-
BEPTOM KJjlacce pellaTb CKyuyHble «npumepbl». OQHAKO NePEeMHOMXKUTb YMCIa BO MHOTUX Caydasx
MOXHO W 6e3 ctonbuka, B CTPOUKY. ITO HAMHOro BbicTpee.

385-7=2300-74+80-745-7= 2100+ 560 + 35 = 2660 + 35 = 2695
18-17=18-10+18-7=180+10-7+8 - 7 = 180 + 70 + 56 = 250 + 56 = 306

O6paT|4Te BHHUMaHHWE, YTO Mbl HAYNUHaEeM HE C MEHbLUKUX pPa3pAanos, a C 6onblunX. ITO y,D,O6H0.

3. Tenepb — penenve. Henerko B cton6buk pasgenutb 9450 Ha 2100. Ho sBcnomHum, uTo
3HaK JeneHus : W apobHas yepta — oAHO U To >Ke. 3anuwem 9450 : 2100 8 Buoe Apobu m
COKpaTuM 3Ty Apobb:

9450 _ 945 _ 315 _ 63 _ 9

2100 210 ~ 70 ~ 14 2 &7
Lpyroi npumep.

: _ 364 _ 182 _ 91 _ 7 _
364.1040—1040— 20_260_20_0’35

4. Kak 6bicTpo 1 6e3 BCsAKMX CTONOUKOB BO3BECTH B KBaApar ABy3HadHoe uucnio? MpumeHsem
OAHY M3 (POPMY/I COKPALLEHHOrO YMHOMXEHHSI:

(a +b)* = a® 4 2ab + b?

232 = (20 + 3)* = 202 +2- 20 - 3+ 3% = 400 4 120 + 9 = 529
392 = (304 9)* =302 +2-30 -9+ 92 = 900 + 540 + 81 = 1521
442 = (40 + 4)® = 402 + 2 - 40 - 4 + 42 = 1600 + 320 + 16 = 1936.

WUHorpa yaobHO 1cnonb3oBaTh U Apyryto chopMysny:
(a—b)? = a® — 2ab + b2

782 = (80 — 2)* = 64002 — 320 + 4 = 6084
892 = (90 — 1)* = 8100 — 180 + 1 = 7201

5. Uucna, okaHuMBalowmecs Ha 5, B KBagpaT BO3BOAATCS MOMEHTAJIbHO.

Lonyctum, Hapgo HanTh KkBagpat uncna A5 (A — He obsazatenbHo uMdpa, noboe HaTypanb-
Hoe yucno). YMHOoXaeMm A Ha A+1 1 Kk pesynbTaty npunucbiBaem 25. Bcé!

Hanpumep: 452 = 2025, 10 ecTb 4 - 5 = 20 v npunucanu 25.
65% = 4225, To ecTb 6 - 7 = 42 v npunucanu 25.
1252 = 15625, 10 ecTb 12 - 13 = 156 1 npunucanu 25.

70T cnocob noneseH He TONbKO [J18 BO3BEMEHWs B KBaApar, HO AJ1S U3BJIeYeHWUs KBajapar-
HOro0 KOPHS U3 YMCeN, OKAHYMBAIOLLMXCS Ha 25.
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6. A KaK BooOLLEe U3BNEYb KBaApaTHbIM KopeHb 6e3 kanbkynatopa? Nokaxem gsa cnocoba.
Mepebiit cnocob — pasnoXkeHWe NOAKOPEHHOrO BbIPAXKEHUS Ha MHOXHTESH.

Hanpumep, Hanpem /6561

Yucno 6561 penutca Ha 3 (Tak Kak cymma ero uudp genutcsa Ha 3). Pasnoxkum 6561 Ha
MHOXUTENHU:

6561 =3-3-3-3-81=281-81
V6561 = 81

Hapem v/2916. 31o uvcno genutca Ha 2. Ha 3 oHo Toxke penutca. PacknagbiBaem 2916 Ha
MHO>KUTESU.

V2916 =/2-2-3-3-3-27=2-27 =54

Ewe npumep.
V4356 =/2-2-3-3-11-11=2-27 =66

Ectb v BTOpOM cnocob. OH ynobeH, eciiv YACNO, U3 KOTOPOro HAJ0 M3BJIeYb KOPEHb, HUKaK
He MOoJlyYaeTCs Pa3/IoXKUTb HA MHOXHUTENMU.

Hanpumep, Hago HanTth +/5041. Yucno nop KOpHEM — HEYETHOE, OHO He AEeNUTCA Ha 3, He
JenuTca Ha 5, He genuTtca Ha 7... MoXkHO W Janblue McKaTb, Ha YTO >Ke OHO BCe-TaKW JenuTcs,
a MO>KHO MOCTYMUTb MNpollle — HAaWTU 3TOT KOpeHb noabopom.

OueBWaHO, 4TO B KBaApaT BO3BOAMIM [BY3HAYHOE YMC/IO, KOTOPOE HAXOAWUTCA MeXAay Y1cna-
mu 70 1 80, nockonbky 702 = 4900, 80% = 6400, a uncno 5041 Haxogutca mexxkay HuMu. lNepsyio
undpy B OTBETE Mbl Y>Ke 3HaeM, 3T0 7.

MocnepHss undpa B umcne 5041 pasHa 1. Mockonbky 12 = 1,92 = 81, nocneaHsas undpa B
oteeTe — nmbo 1, nnbo 9. MNposepum:

712 = (70 4 1)* = 4900 + 140 + 1 = 5041. Monyunnocsb!

Hanpgem +/2809.
50% = 2500, 60 = 3600. 3HauuT, nepsas uudpa B oTBETE — b.

B uncne 2809 nocneaHss umdpa — aesatka. 32 = 9, 72 = 49. 3HauuT, nocnegHss uudpa B
oTBeTe — nmbo 3, nnbo 9.

MNpoBepum:
532 = (50 + 3)2 = 2500 + 300 + 9 = 28009.

Ecnu uncno, U3 koToporo Haflo U3BNeYb KBaApaTHbIM KOPEHb, 3aKaHYUBaETCA Ha 2, 3, 7 UM
8 — 3HauWT, KBaApPaTHbIM KOPEHb M3 Hero ByaeT YUCNOM MppaLMOHasbHbIM. [TOTOMY YTO HWU OfMH
KBagpaT LLe/Ioro Yicna He 3akaH4yuMBaeTcs Ha 2, 3, 7 uau 8.

MNMomHuTe, uTo B 3apayax yactv B Ha ED oTtBeT gonykeH ObITb 3anucaH B BUAE LENOro YMcna

WM KOHEYHOM AeCATUYHOM APoOU. ITO 3HAUWT, YTO OTBET — PaLMOHaNbHOE YUCNO’.

7. KsapgpatHble ypaBHeHHs1 4acTo BCTpedaroTcs HaMm B 3agadax EMD 6asosoro yposHs. B Hux
HY>KHO CUMTaTb LUCKPUMMHAHT, a 3aTeM M3BfieKaTb U3 Hero KopeHb. U coBcem He obszaTenibHO
MCKaTb KOPHHU U3 NSATU3HAYHbIX Yucen. Bo MHorux cnydasx AUCKPUMMHAHT yoaeTcsl pas3yioXKWTb
Ha MHOXXUTESH.

Hanpumep, B ypaBHeHUH

20 TOM, KaKhe€ 4YHhCJa Ha3bIBAIOTCA HATypaJbHBIMH, LEJbIMH, ﬂpO6HbIMI/I, panroHaJAbHBIMH, l'IOILpO6HO paccka-
3aHO B CJIEAYIOULEH TJiaBe.
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222 4+ 902 — 8100 = 0
D = 8100 + 8- 8100 = 8100 (1 4+ 8) = 810 - 9
VD =90 -3 = 270,

8. WHorpa AMCKPUMWHAHT yAaeTcs nocuuTaTb No U3BECTHOW (POpMySie COKPALLEHHOrO YMHO-
YKEHUS:
a’?— b= (a—"0)(a+Db).

Bot Takoe ypaBHEHHUE BMOJIHE MOXET NMOJIYy4YHUTbCA NPU peELUEeHUHU TEKCTOBOM 3a4a4yu.

922 — 37T +4=0

D=0 —4ac=37—4-9-4=372-122= (37— 12) (37 +12) = 25- 49

VD =+25-49=5-7=35

9. Ewe ogHa cuTyauus, B KOTOPOW BblpaKEHWE MOA, KOPHEM MOXXHO Pa3/ioXKWTb Ha MHOXH-
Te/Nn, B3ATa U3 3ada4yYu NO reoMeTpuUu.

[MnoTeHy3a NpAMOYrofbHOro TpeyrofibHMka paBHa 39, OgMH M3 KaTeToB paBeH 36. HanTtu
BTOPOM KaTter.

Mo teopeme lMudbaropa, oH paseH /392 — 362. MoXHO [OAro cyuTaTh B CTONIOUK, HO MpoLle
NPUMEHUTb (DOPMYJTY COKPALLEHHOrO YMHOXEHHS.

392 — 362 = (39— 36) (39 +36) =3-75=3-3-25
V3-3:25=3-5=15

[NaBHas MbIC/Ib — BallW BbIYMC/IEHWUS OOJKHbI OblTb MakcUMasibHO npocTbiMu. EcTb usBecT-
HbIA MPUHLMN, NPUMEHSIEMbIA B NPOrpPaMMUPOBaHUKU U au3airHe. [o-aHrIMUCKKU OH 3BYYMT Tak:
«Keep it simple, stupid!»® - u nerko 3anomuHaetcs kak KISS :-)

OrnuuHo! TekcToBble 3anauyu Bbl 0cBOMK. UTO maJjiplie?

Er3 TEQRHA
BEPOATHOCTEM Ecte B EI'D eule onHa BbIMTpHIIIHAS TeMa — 3ajadya Ha
HAED ornpeneseHre BeposATHOCTH cobbiTusi. B 2013 ropy s 3amnu-
- AngvaiemaTnke caJjia mosiHblH Buaeokypce «Teopusi BepositHocTell Ha EI'D mo
m g MaTeMaTHKe», ¥ BCe MOAMUCUMKH Hallled PaCChIIKH MoJyda-

10T ero OecmJatHo. Eciu Bel ero €lle He MMOJYUHUJIHN — CaMoe
BpeMsd 3TO CAeJ/aTh.

KoneuHo, Teopust BeposTHOCTeH caMma Mo cebe — cepbe3Has HayKa, U MHOTHe U3 Bac OymyT
M3y4aTb ee B By3aX. A Toka — mepBoe 3HaKOMCTBO.

3«He ycnoxHs#, ayano!s
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I'naBa 6.

Teopus seposmnocmeil na EI3.

Ymo makoe geposmrocmo u Kak ee cuumame.
Hesasucumoie coboimus.

[Ipusem om Hanoaeona.

B 2012 rony B Bapuantsl EI'D no matematnke no6aBu/achk 3ajada Mo TeOPUH BEPOSITHOCTEH.
M 3710 3ameuatesbHo! [loToMy 4UTO Bbl ee HaBepHSIKA peLIUTEe W TOJY4YUTe elle ONUH OaJlr,
KOTOPBIH He OyAeT JUIIHUM. Beopb [/s1 3TOrO HYXKHBI JIMILIb CaMble OCHOBHBIE TOHSTHUS TEOPUH
BEPOSITHOCTEH.

Cay4yaiiHbIM Ha3biBaeTCsi COOBITHE, KOTOPOe HeJsb3sl TOYHO IpelnckasaThb 3apaHee. OHO Mo-
KeT MO0 MPOU30UTH, JUOO HeT.

Bbl BhIMIpanu B JoTepeto — cayuyaiiHoe cobbiThe. [Ipurmacuan apyseit oTrpasaHoOBaTh BHIUT-
pbIL, a OHH MO OPOTe K BaM 3acCTpsijid B JUTe — Toxke caydaiiHoe cobbiTHe. [IpaBna, macrep
OKasaJcst MoOMU30CTH U OCBOOOIU/ BCI0O KOMIAHHUIO Yepe3 AeCsTh MHHYT — U 3TO TOXKe MOXKHO
CYUTATh CYACTJIUBOHU CJAYYAWHOCTHIO. . .

Hawa xu3Hb nosHa caydadHbix cOOBITHH. O KaXKIOM M3 HHUX MOXKHO CKas3aTb, YTO OHO
MPOU30HIET C HEKOTOPOH BeposATHOCTBIO. CKOopee BCero, Bbl MHTYUTHUBHO 3HAKOMbBI C 3THUM
noHsaTveM. Termepb Mbl IafiM MaTeMaTH4yecKoe OIpefeseHle BepPOsSTHOCTH.

Haunewm ¢ mpocTeix npumepoB. Bel 6pocaete monetky. Opes Wiau peuika?
JleficTBre, KOTOpPOE MOXKET MPUBECTH K OJIHOMY M3 HECKOJIbKMX Pe3y/bTaTOB, B TEOPHUU BEPOST-
HOCTEeH Ha3blBalOT UCIBITAHUEM.
Opea 1 pelika — 1Ba BO3MOXHbIX MCXOdA HCIBITAHUSA.

OpeJI BBINIAAET B OAHOM CJjiydae M3 NBYX BO3MOXHBbIX. rOBOpHT, 4TO BEPOATHOCTDb TOr'O, UTO
MOHETKa yIlaJeT OpJioM, paBHaA %

Bpocum urpanbHyo KocTb. ¥ KyOWKa LIeCTb I'DaHed, MO3TOMY BO3MOXKHBIX MCXOLOB TOXKe
mectb. Hampumep, Bbl 3araganu, 4TO BHINAAET TPU OUKA. DTO ONUH HUCXOA M3 LIECTH BO3MOXK-
HbIX. B Teopun BeposTHOCTEH OH OydeT Ha3bIBATbCs OJArONMPUATHBIM HCXOIOM.

BeposiTHOCTb BhINafieHHUs] TPOHKH paBHA % (omuH G/1arONPUSITHBIA UCXOM M3 ILIECTH BO3MOXK-
HBIX).

BeposTHOCTb UeTBEpPKH — TOXKe %
A BOT BepOSITHOCTD TOSIBJIEHUS CEMEPKH paBHA HYJ0. Belb rpaHu ¢ ceMblo TOUKaMU Ha KyOHKe
HeT.

BGPOHTHOCTB CcOOBITUS paBHA OTHOLIEHUWIO YHCJd4 6JIaI‘01'IpI/IﬂTHbIX HCX0O0B K 06meMy
YHUCJIYy UCXOOO0B.

OueBHIHO, YTO BEPOSITHOCTb HE MOXKET ObITb GOJbIIe eTUHHUILBI.
Bor npyro#t npumep. B nakete 25 s6s0K (1 HUuero 6oJbie). M3 HUX 8 — KpacHble, OCTaJb-

Hble — 3eJieHble. Hu ¢opmol, HU pa3mepom s6/0KH He oTanYaloTcs. Bel 3amyckaete B makeT

PYKy M Hayraj BblHMMaeTe s6J0KO. BepoiTHOCTb BHITALLUTh KpacHoe sIOJNOKO paBHA %, a

_ 17
seJleHoe — .

BepOHTHOCTb A0CTaTb KpaCHOE WUJIK 3€JIeHOe s16J10KO paBHa % —+ %

BeposiTHOCTb BBITAIIUTH M3 3TOTO MakeTa GaHAH paBHA HYJIIO.

\]

=1.

Y

PasbepeM 3aauu 10 T€OPUH BePOSTHOCTEH, BXOASILIIHE B COOPHUKHU JJis MOATOTOBKH K EI'D.
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1. B Qupme makcu 8 darHoili momenm c80600H0 15 mawun: 2 kpacHoix, 9 Hermolx u
4 3enenvix. [lo 861308y Bblexara 00HQ U3 MAUIUH, CAYHALUHO 0KA3aBuUXCs OAUNce 8ceco K
sakasuuye. Hatidume seposmuocmes moeo, 4mo K Heil npuedem xeamoe MaKCu.

Bcero umeercst 15 MallKhH, TO €CTb K 3aKa3uulle IMpHueneT oqHa U3 INATHaalaTH. Kentoix —

NeBSIThb, U 3HAYUT, BEPOSITHOCTb NpPHe3[a UMEHHO XKeJTOH MallKMHbl paBHa 1% to ectb 0,6.

2. B cbopruke bunremos no 6uoroeuu gceco 25 buremos, 8 08yx u3 HUX 8cmpewaemcs
gonpoc o epubax. Ha skzamene wKorbHUKY docmaémcs 00ur CAY4aiiHo 8blb6parHbLil burem.
Hatidume seposamnocme moeo, umo & amom buseme He bydem sonpoca o epubax.

OueBUIHO, BEPOSTHOCTb BBITALLUTh OUJeT 6e3 rpubOB paBHA %—‘;’, To ecthb 0,92.

3. [leped nauwarom nepsoeo mypa wemnuonama no 6aOMUHmMORY yuacmHuUKo8 pa3busarom
HQ Ueposble napvl CAYUaiiHblM 06pas3om ¢ nomouvro xpebus. Bececo 8 uemnuoname yuacmsy-
em 26 6admunmonucmos, cpedu komoporx 10 yuacmuuxkoe us Poccuu, 8 mom uucsre Pomar
Opaos. Haiidume seposmrocms moeo, umo 8 nepsom mype Pomarn Oparos 6ydem uepame c
Kakum-aubo 6admurnmornucmom u3 Poccuu.

Orser: 0,36.
10

Ecau BBl nosiyuu/iu 5@ ~ 3HAuMT, y Bac Poman OpJioB urpaetr B 6aIMUHTOH caM C CO0O0# :-)

4. Yuenuka nonpocuru nassamos uucao om I do 100. Kakosa eeposmHocms moeo, 4mo
OM HQ308em 4UCAO0 KpamHoe namu?

1,2,3,4,5,6,7,8,9,10, 11... 100
Kaxnoe nstoe 4nc/o U3 NaHHOTO MHOXECTBA JEJNUTCS Ha 5. 3HAYMT, BEPOSTHOCTh PaBHA

1
=

5. Bpowena uepasvnas kocmoe. Hatidume sepoamrocme mozo, umo evinadem Heuemruoe
YUCAO OUKOS.

1, 3, 5 — HeueTHble uncaa; 2, 4, 6 — yeTHble. BeposiTHOCTh HEYETHOro YHCJa OYKOB paBHa
1

5-
Orger: 0,5.

6. Monema bpowena mpu pasa. Kakosa seposmrocmo 08yx «opro8» U 0OHOU «peulKu»?

33MeTI/IM, 4YTO 3a4a4yy MO2KHO C(I)OpMY.HHpOBaTb Io-ApPpyromMy: 6pOCI/IJII/I TPpU MOHETBI OJHOBpE-
MeHHo. Ha peumeHne 3TO He IMOBJIUSET.

Kak BBl nymaere, CKOJbKO 3[1eCh BO3MOMKHbBIX HCXOMIOB?

Bbpocaem moHeTy. ¥ 3TOro nedcTBUS 1Ba BO3MOXKHBIX MCXO[a: OpeJs U pellka
JlBe MOHeTBl — yxKe yeTblpe UCXOAA:

open pelIka
opei | peuika | opes | pewka

Tpu moneth? [IpaBuiibHO, 8 UCXONOB, TaK Kak 2 -2 -2 = 23 =8,

Bor ounu:

45



opes | open | opeJa
opesn | opesa | pelIka
opes | pelika | opeJ
pelika | opesa | oped
opeJsl | pellKa | perika
pellKka | opes | pelIKa
pellKa | pewika | oped
pellKa | pelKa | pelIka

ﬂBa OpJia U OJHA pelIKa BbIIadalT B TpeX CJaydasaX U3 BOCbMHU.

Orser: %

7. B cayuatinom skcnepumenme bpocarom dse uepasoHoie kocmu. Hatidume seposmrnocmo
moeo, umo & cymme svinadem 8 oukos. Pesyromam okpyesume 00 comolx.

Bbpocaem nepBylo KocTb — mecTb UCX0n0B. M mif KaXKa0ro U3 HUX BO3MOXKHBI €llle LIeCTb
- Koriga Mbl 6pocaeM BTOpyl KocTb. [losyyaeMm, uTO y NaHHOTO NeHCTBUSI — OpPOCAHUS NBYX
UTPaJIbHBIX KOCTeH — BCero 36 BO3MOXKHBIX MCXOMIOB, TaK Kak 62 = 36.

A renepp — 6JaronpUsITHbIE HCXOJBI:
26
35
44
53
62

BeposTHOCTb BbIMaieHWs] BOCbBMH OUKOB paBHA 3_56 ~ 0, 14.

8. Cmpenox nonadaem 8 yeav ¢ geposmrocmoro 0,9. Haiidume seposmrocms moeo, umo
OH nonadém & ueav uemolpe pasa evicmpera noodpao.

Ecnu BepossiTHOCTB nonananus pasHa 0,9 — cienoBatesibHO, BeposiTHOCTh npomaxa 0,1. Pac-
CY)KJlaeM TaK ke, Kak ¥ B TMpeAblaylled 3anade. BeposaTHOCTb NBYX TMonagaHus MOAPSiA PaBHA
0,9-0,9 = 0,81. A BeposiTHOCTb YeThipeXx nonananui noapsia pasHa 0,9-0,9-0,9-0,9 = 0,6561.

CoObiTus A 1 B Ha3pIBalOT HE3aBUCHMBIMH, €CJIM BEPOSTHOCTH MOSIBJIEHHUS COOBITUS A
He MeHseT BepOsITHOCTH MosiBJeHUs coObiTua B. B Hawell 3anaye — Tak U ecThb: pe3ynbrat
KaxK[0ro BBICTpeJ/ia He 3aBUCHUT OT INpelblAyLIHX.

Jna HeCKONbKMX He3aBUCHMBbIX COOBITHI BEpPOSAATHOCTh TOTO, UTO BCE OHU NPOU3OMAYT,
paBHA NMPOU3BENEHHIO BEPOATHOCTEM.

3HauuT, BEPOSATHOCTb YeThipex MonanaHui nonpsa pasna 0,9% = 0, 6561.

A ecnu uaMeHuTH ycsoBue? UTo, ecsid Ha0 HalTH BePOSITHOCTb TPEX MOMaJaHUi U OTHOTO
npomaxa? BeposTHocTh npomaxa paBHa 0,1. 3HauuT, BEpPOSITHOCTb TpeX MOMAAaHUH U OLHOTO
npomaxa 0,9-0,9-0,9-0,1 =0,0729.

A 410 Aenatb, €CJ/ih BC€-TakKHh YTO-TO BaM HENOHATHO?

HanomHum — Bbl Bcerga Mo’keTe MOAOWTH 3a MOMOLLBIO K YUYWUTENbHULE. ITO Balle Mpaso.
Moka3sblBakiTe KOHKPETHYIO CTPOUKY B YC/IOBUM WU PELLEHWU U FOBOPUTE, 0BpalLasch NO UMEHH-
otuectsy: «[loxanyicta, obbsicHWTe, Kak 370 Aenatb». [lna Hee Takoe oObAcCHeHWe — Aeno
NAaTHaAuaTU MUHYT, a A5 BaC — BaXKHbIM LLar B OCBOEHUW MaTeMaTHKH.
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Dpyroi cnocob - moit Bugeokypc «[onyuu [Matepky».
Bonblue ThicauM aBUTYPHUEHTOB yyKe MOArOTOBU/IUCL MO HEMY
K El3, coanu Ha OTNMYHO M CTanu CTyaeHTaMu.

Tenepb elle ABa cnosa o 3ajayax.

3HaeTe M Bbl, YTO KaXkaas 3ajaya, ¢ KOTOPOM Bbl CMPAaBM/MCh, - 3TO €lle U TPEHUPOBKa
BHUMaHUA?!

A mMHoro pas Habniogana, Kak CTapLUeK/IaCCHUKM, peluas 3afady, 3abblBaloT O TOM, 4YTO e
OHM BOOOLLE HLLyT!

Unu uutaloT ycnosue pas, APYyrow WM TpeTWi noapam, YNOPHO «He 3ameyas» Kakoe-HWOyab
3HauMMoe C/0BO.

He Bcerpa ymeloT (MM — He XOTAT) rOBOPWUTb MOJHBIMK NPEASIOXKEHUAMM, C MOASEXKALLUM,
CKa3yeMbIM W [OMOJIHEHWSIMU, W BbIPaXKaloT CBOKO MbIC/Ib MPUMEPHO TaK: «3TO Ha 3TO M/OC 3TO
Ha 3To». A C BaMu TakKoe ciy4aercs?

Yuutecb roBoputb, Apy3bs Mou! Bbl 3amMeTUNIK, YTO B LUKO/IE MOYTU HET YCTHbIX 3K3aMeHOB?
MoacuutaHo, 4TO 3a Becb y4ebHbIM OeHb — LUECTb-BOCEMb YPOKOB — Yy BaC €CTb B CpPeAHEM
[lBe MUHYTbI Ans ycTHbix oTBeToB! A Benb He 3psi HanoneoH BboHanapt ckasan: «Kto He ymeet
rOBOPWUTb — Kapbepbl He cAenaer».

MbI TOTOBBI TIepelTH Ha CJeNyIOUIMH YPOBeHb: KOPHHU, CTeneHW W Jorapudmbl. Brnepen! ¥
Hac BCE mosyyuTcs!
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InaBsa 7.

Kaxue 6visarom wucaa? Hamypasoroie, yeavle, pauuornarvrole, 0elicmeumensHole. . .
Yucaosble mHoxcecmsa.

Yucaa npassam mupom - max Au 3mo?

Kopru u cmenenu.

leticmsus co cmenensamu.

3adarnusa EI'D na sviuucrenue u peulerue ypasHerul.

3HaeTe JIM Bbl, KAKHe OBIBAIOT YHCJa?

El'D no matemaTuke — 3K3aMeH NpakTHueckuid. OfHAKO OCHOBHble MaTeMaTU4YecKHe TOHS-
THS Halo 3HaTh ueTKo. [loaToMy — HeGosbluas JeKIus, CrelrabHO A/ TyMaHUTapHeB :-)

[lepBble uMcsa, KOTOPLIMU JIIOAW Hayajdd MOJNb30BaThCA B JAOMCTOPHYECKHE elle BpeMeHa, -
HaTypaJbHbIe, TO €CTb [esble U MosoXKuTeabHble: 1, 2, 3. . . HarypanbHble unciaa npumeHs-
1oTes Ans cyerta npeaMeToB. OHU MOTYT OBITh MCIOJb30BaHbl B KaueCTBe HOMEPOB.

Yucso HOMb He sBJsETCS HAaTypaJbHBIM. B camoMm neJse, Bpsin JiM Bbl ckaxkeTte: «B KomHaTe
CUIHUT HOJIb YeJIOBEK» :-)

HaumeHbiiee HaTypasbHOe uncyo - equHuna. Yucna 15, 475, 98764 - narypasbhbie. Bee
BMECTEe OHHM COCTABJISIOT MHOMKECTBO HATypaJibHbIX yuces, o003HauaeMoe OyKBOU V.

Yro Takoe MHOXKECTBO? IDTO ONHO U3 MEPBHUYHBIX TMOHATHH MaTeMaTHKH, TO €CThb TaKHX,
KOTOpbIE JIe’KaT B OCHOBE JIOTUUECKOU CUCTEMbl U Y2Ke He OMpelessioTcs yepe3 Apyrue MOHSATHS.
[lonpoby#iTe 00BACHUTB, YTO TaKOE TOYKA.

Winu - yto Takoe Bpemsi? Hu onuH uesioBeK B MHUpe ellle He 1aJj OTBETa Ha 3TOT BOMpoc!

Bpewms, Touka, MHOXKeCTBO — MpPHUMEPBI EPBHUUHBIX MOHATHH.

VHTYUTHBHO MBI MOHUMaeM, YTO MHOXKECTBO - 3TO HAa0Op MJM COBOKYMHOCTb 3JIEMEHTOB,
00beIlMHEHHbIX KaKUM-A1u60 0o61KM mnpu3HakoM. MHoxecTBa 00bIUHO 0003HAUalOTCs 3ar/aB-
HbIMU OyKBaMH. MHOXKeCTBO HaTypaJibHbIX YHCEJ Mbl YCJOBHO U300pa3uM BOT TaK — Kak OYATO
BCe HaTypaJibHble YUCJa TOMECTHJIM BHYTPb HAPUCOBAHHOIO OBaJja:

KoneuHo e, 4yuc/ia OblBalOT He TOJNBKO HATypaJbHBIMH. ThICSUYM JieT Ha3al WHAMUIBI OT-
KPbLIH (MM U300peJH) YUCIO0 HOJMb U OTPUIATesbHBIE YHCJ/Ia. Tenepb OHU JJIsi HAC TIPUBBIYHBI.
[IpoBepbTe 6ananc cBoero Mo6uabHOTO TesedoHa. OH MOXKeT ObITb MOJNOXKHUTEIbHBIM, OTPHULLA-
TeJbHBIM WJIM HYJEBbIM. A KOTJla-TO €BpOMeEHIbl - APEBHHE I'PEKH U PUMJSIHE - JOJT0€ BPeMSs
o6xonuanch 6e3 Hy/s. Cefiuac HaM TPYAHO 3TO MPeCTAaBUTh, HE MpaBaa JU?

HarypasbHble ynca, Liesble OTPUIlATESbHbIE UHCIA U HOJIb BMECTE COCTABJSIIOT MHOXKECTBO
LeJIbIX YHCeJs, KOTOpoe 0003HauaeTcs Z:
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O6parrTe BHUMaHHe, UTO MHOXKECTBO [€/IbIX YHMCEJ BKJIIOYaeT B ceOst MHOKECTBO HATypaJb-
HbIX.

Kpome nesbix unces, ecTob elle U npoo6u. Hamomuum, uto apobp - 3T0 4acThb, AOJS, Bblpa-

2KEHHUE BHUIA g, rge p - ueJioe, a q - HaTypaJibHOE. HaanMep, % - 9TO OJHAa 4aCTb H3 CEMH,

0,25 - 9TO ABaAalaTb MATb COTBIX. ﬂeCHTI/ILIHbIe ﬂpO6I/I TaK2>Ke MOXKHO 34aIlluCaTb B BH]E p 06

.
; q _ 25 _ 1
9TOM Mbl TOBOPHJHN B CaMOM HauaJie KHHIH, B IEPBOU TJaBeE. arnpumep, 0, 25 = m = Z .

[lenble uncaa (MONOXKUTENbHBIE W OTPHIIATENbHBIE) TaKXKe MOXKHO 3amucaTbh B BHIE g -
X0Ts Obl B BUAe ApoOU co 3HameHaTesieM |:

2.
2 — T,

0=

I

=

Bce 4HCJla, KOTOPbIe MO2KHO 3alucCaTb B BUAE [LpO6I/I g, Ha3bIBAIOTCA pallAOHAJbHBIMU.

4;—1,2; %; 1,26 — npuMepbl pallMOHAJBbHBIX YHUCEJI.
MHoxecTBO pallMOHaJbHBIX uKcesa obo3HadaetTcs: (). FlcHO, UTO OHO BKJ/IOUaeT B ceOs MHOXKe-

CTBO LieJIbIX YHCEeJI.

Xopoulo, HO J000e JIK YHACJI0 MOXKHO 3alucaTh B BUAE APOOH g? HNubiMu csoBamu, Bce

JIM UHCJIa SBJSIOTCS pauuoHasbHbBIMH? Jlosiroe BpeMsi (B aHTHYHOCTH) CYMTAJIOCH, UTO JH060€
YUCJIO MOXKHO 3alMcaTh B BUJAE APOOM C YUCJHUTeNeM U 3HaMeHarteseM. [leso B TOM, UTO AJs
IPEeBHUX TPEKOB YHUCJA U HUX COOTHOLIEHHS OblIM MOUTH CBsleHHBl. [lucaropeiipl roopuu:
«Yucna npaBsitT MupoM». OHU BEpPUJH, UTO BCe OCHOBHbIE MPHUHLHMIIBI MUPO3AHUSI MOXKHO BbIpa-
3UTb A3BIKOM MaTeMaTHKH, YTO COOTHOLUEHHUS YHCeJs ONpelesisiioT TapMOHHIO, 3aKOH U MOPSII0K
IPUPOJBI, Tlepe/l KOTOPbIM CKJOHSIIOT TOJIOBY JaKe OJMMIMHCKHe Ooru. I'peueckoe HCKyCCTBO,
0COOEHHO apXUTeKTypa, MOAYMHAJNOCH NpaBHJaM, KaHOHAM. ['peKH TOUHO YCTAaHOBMJIH, KaKH-
MU JOJDKHBI OBbITb MPOMOPLUUH B apXUTEKType - HallpuMep, OTHOLIeHHe AUaMeTpa KOJOHHBI K ee
IJIMHe, - UTOObl 31aHHe OblJI0 TapMOHUUYHBIM. M Bce 3TH nponopuuu 6blKM OTHOLIEHUSIMH LIEJbIX
qHCelI.

Ho onHaxzabl B CTPOHHOH ¥ rapMOHUYHOH cHcTeMe 00XKeCTBEHHbIX MPONOPLUI HaMeTHlach

nocasHas 6peiib. OKasanock, UTO €C/IM HApUCOBaTh KBaJApaT CO CTOPOHOH 1, ero auaroHasb He

BbIpakaeTcsl HUKaKOHW ApoObi0 BUIA g
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Ilo Teopeme INudaropa muaroHaab TaKOro KBajpaTa PaBHA /2, TO eCTb MOJOKHTENLHOMY
4MCay, KBaapaT KOTOPOro paBeH ABYM. MOXXHO [10Kas3aTb, UTO 3TO UMUCJO He SBJSETCS palH-
oHa/JbHBIM. Ho camu mugaropefilbl He cpasy CMOIJIM CMHPHUTBCSA C TeM, 4TO y/2 HEBO3MOXKHO
3amucath B BHIE L - Benb 3TO HAHOCHIIO ynap Bcel Ux ¢uaocopckoi cucreme!

OTKpeITHE NOJTO OepKajnoch B TaliHe, MoKa HakoHel yuyeHWK [lucdaropa [mnmac He pas-
raacua ero. 3a 3to ['mnmac 6bla1 u3rHaH w3 mwkoJgsl [ludaropa, 6exan U3 ropoga U yTOHYJ BO
BpeMs KopaOJekpylleHus. [ pekd yBHUIeaM B 3TOM Bo3Me3aue OOrOB M pPEUIMJH, UTO OT TaKUX
yuces, Kak /2, Jydlle AepxkKaTbcs MopaJjblie. Hucjaa KoTopble HEBO3MOXKHO 3aMUcaTh B BUIE

g, TakWe, Kak /2, Ha3BaJu HppanvoOHaJbHBIMHU, TO €CTb HE-pa3yMHbLIMH, HEMPaBUJIbHBIMH.

Ho uppaunonasbHble Yucaa HUUYTh He XYyxKe paluoHaabHbix! OHU OTHIOAb HE OrpaHHYUBA-
FOTCS BbIpaXKEHUSIMU BHUIA V2 umu V3. K UPPAIMOHAJNBHBIM OTHOCSITCS TaK»Ke
- YUCJIO T - OTHOILEHHE JJIMHBl OKPYXKHOCTH K €€ THAMEeTpYy;
- YUCJIO e, Ha3BaHHOe B uecTb Jdisepa (006 3TOM UHC/Ie BBl y3HaeTe, udyuasi GyHKLUHUUA U TPOU3-
BOJHBIE);
- 3ajawliee 30JI0TOe ceyeHHe YHUCJO ¢ - YAWBUTeNbHOEe uncao PuboHauyuyM, BOKPYT KOTOPOTO
MOCTPOEH Bech JeTeKTHUBHBIN ciloxkeT puabMma «Kox na Bunuuy;
- yucsa Buaa log, 5, sin 23%;
- He0003pUMOe KOJUYECTBO APYTUX UUCEI.

JlaBaiiTe ellle pa3 MOBTOPUM, B YeM pasHULA MexXJAy PalUOHAJIbHBIMU U MPPALHOHAJNbHBIMU

17

3 11 A

€CJ/IM MBI TIPOCTO MOAEJNUM B CTOJNOUK 7 Ha 11 - o6Hapy>KHM MHTepPeCcHYI0 3aKOHOMEPHOCTb:
7:11=0,636363636363 . ..

YHUCJIAMH. PauHOHaanoe YHUCJIO MOXKHO MNpeACTaBUTb B BUIE ,LlpO6I/I g, Harpumep,

Mel BUIMM, 4TO LU(PBI MOBTOPSIIOTCS, TO €CTb APoOb SIBJsieTCS MePUOTUYECKOU. Takum
o6pasomM, J000e palMoHaNbHOE UUCI0 MOXKHO 3aMUCAaTh B BUAE NeCATUUYHON APOOU - KOHEUHOU
UId 6eCKOHEUHOHM Mepuoandeckoi. A BOT B uucje 7 UU(pPbl He 3aKaHUYMBAIOTCS W He MOBTO-
pstorcs. MppauuonasnbHble unc/aa - 370 6ecKoHeuHble Hemepuoauyeckue npo6u. Bmecte o6a
MHOXKeCTBa - PallMOHAJbHBIX U UPPALMOHAJIbHBIX YUCe] - 00pa3yloT MHOXKECTBO AEUCTBUTENb-
HbIX (HJIM BellleCTBEHHbIX) unceJs, KoTopoe o6o3HadaeTcss R (oT cioBa real).

Kak Bbl nymaere — 310 BCE? Bce JsiM ymcsa, Kakude TOJNBKO MOTYT OBITh, COmepKaTcs B
MHOXKeCTBe NelCTBUTeNbHbIX yucesa? M 3a ero npenesnamu elle 4To-TO €CTh?

Jns yenewno#t cnaun EI'D npyrux unces He Hy»kHO. J{a W Bpome Mbl Ha3Bajiu BCe BO3MOXK-
uole. Mau Het?

O TomMm, 4TO Ke HaXOAWUTCS 3a MpefiesaMM MHOXKeCTBa AEHCTBUTENbHBIX YHUCEJ, Bbl MOXKeTe
MPOYUTaTh B cTaThe «UHcC/I0BbIe MHOXKecTBa» Ha MoeM caite www.EGE-Study.ru. drto 06-
pa3oBaTesbHBIA TOpTaJ, Te Bbl HalIeTe TMOJHBIA Kypc MOATOTOBKHM K EI'D mo maremartuke,
BHIEOKYPCHl M0 MaTeMaTHKe W APYyTHM TpeIMeTaM M OdeHb MHOr0 MOJe3HOH HH(pOpPMAaLHMH.
3axonure!
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A MBI nmpomosiKaeM 3HAKOMCTBO C TIOHSITHSIMH «KOPHHM» M «CTeleHW». B 3Toil ryaBe Oyner
MHOT'O HOBOTO [J/151 BaC TeopeTHueckoro marepuana. Popmynbl yuute cpasy. Hepes3 HekoTopoe
BpeM$ Bbl IPUBBIKHETE K HUM, KaK K TaOJiMLe YMHOXKeHHUS.

3anoMHHUM TEPMHUHOJIOTHIO:
CreneHbio Ha3bIBaeTcsd BbIpaiKe€eHHE BUAA a‘.
Hucsno a - ocHoOBaHHE CTelleHH, YHUCJO C — MOoKa3aTeJb CTEIIEHH.

[To onmpepenenuo, a' = a.
a’? = a - a (4MCI0 @ yMHOXKAeTCsl caMo Ha cebs 1Ba pasa)
a® =a-a-a (4MCI0 a yMHOXKAETCS caMo Ha cebs TPU pasa)

Kak BHI AyMaeTe, CKOJIbKO pa3 4YHCJAO0 a Haal0 YMHOXHTHL CaMO Ha cebsi, 4TOOBI [MOJYUHUTDb
259
a~"r

Jas n06oro HaTypajJbHOro, TO €CTh LI€JIOr0 INMOJIOXKHUTEJbHOIO MOKa3aresas n, BbIpa-
XKeHue a" paBHO
ag-a-a-a-...-q
n pas

[loxasaTesb CTENeHH MOXKeT ObITb He TOJbKO HATypaJbHbIM (TO €CTb LeJbIM MOJOXKHTeJIb-
HBIM), HO U PaBHLIM HYJIIO, a TaKxKe LeJbIM OTPHLATeNbHbIM.

[To onpenenenuto, a® = 1.

D10 BepHo A5 a # 0. Beipaxenue 0 He onpeneseHo.

OnpenenHM TaK>Ke, 4YTO TaKOoe CTeleHb C LeJbIM OTPHLUATEJbHBIM IIOKa3aTEJEM.

=1
-2 1
a ==,

a’
a_":aln

KoneuHo, Bce 3T0 BepHO 1151 a # (), MOCKOJbKY Ha HOJIb AENHUTb HEJb3S.

Hanpuwmep,

2 _ 1 _ 1.

—3 -3 et e __,
-6 _ 1 1.
2 26 7 64>

-1
-

-1 1N 00
0,017 = 100 = 100;
(-1

7 2

3amertusu? IIpu Bo3BegeHUN B MUHYC MEPBYIO CTeNeHb APOOH MepeBopayuBaeTCs.

-2 2
()" -1 (3)-2
3 “\3 25"
[TokazaTesb cTeneHu ObIBaeT ellle U APOOHBIM, TO €CTh PAllMOHAJbHBIM YHCJOM. [loMHHTE,

4YyTb paHbII€ Mbl T'OBOPHUJIH, UTO PALMOHAJIbHBIMH HA3bIBAIOTCH 4HHUCJ/Id, KOTOPbIE MOXKHO 3allu-
CaTb B BHE }lpO6I/I g, rape p — ueJoe, q - HaTypaJibHOe€.

[lo onpenenenuto,
= Y/
= (Ya)"

SIS
33 Si=

o1



DTO BEpHO MpH ycJaoBUU a > 0.

Y Hac nosiBuJIoCh HOBOe 0003HaYeHHe — KOpeHb n-HoM ctemeHu. [loroBopum o HeMm 60-
Jiee nopipo6Ho. HauHeM ¢ yKe 3HAaKOMOro BaM apu(pMeTH4eCKOro KBaJapaTHOro kKopHs. OH
o603Hauaercst Tak: \/a.

JlaBaiiTe BCIIOMHHUM, YTO KOpeHb M3 @ - 3TO TAaKOe HEOTpHIlaTes]bHOE YUCJO0, KBAaAPaT KOTO-
pOro paBeH a.

Ecau 3anucarb KpaTko,

Va - Takoe uneno, uto (va)® = a,/a > 0.
Bripaxenue \/a onpenesneno ajst a > 0.

Hanpumep, V25 = 5;v/256 = 16;\/g = %,\/T = 1. B 3toM cayyae MBI TOBOpPUM, YTO
M3BJIEKJU KOPeHb U3 YMcaa.

CaoficTBa apu()MeTHYECKOr0 KBaJPATHOTO KOPHS:

Va>0
Vab=/a- Vb
a_ya
b~ Vi
A Bor BrIpaxkenue \/a + v/b He paBHO \/a + b. JIerko NpoBepUTD:
VI+V16=3+4=1,
V9 + 16 = /25 = 5 - moayuucsa Apyroil OTBeT.

MHorre WKONBHUKK roBopsT: «K30aBunnch oT KopHsi». MHe coBceM He HPaBUTCS 3TO
BeIpaxkeHHe. OHO HekoppeKTHO. Kak nmeHHo u3baBuiuch? Crepsu JacTHKOM? BbeIKMHynH B
okHOo? — HemnonsaTHo! BoJsiee rpaMoTHO - cKa3aTh, YTO Mbl YIPOCTHUJH BblpakeHHe, MU3BJIEKJIH
KOpEeHb.

KoHeuHo ke, 4Hc/I0 /a He 1l KaxA0ro a OymeT LEeJbIM HJH palHoHaJbHbIM. Mbl yike
FOBOPMJIH, YTO /2, HampUMep, - UMC/IO HppalMoHanbHOe. Ero He 3amuiuemp B BUAE OOBIKHO-
BeHHOH apobu. KanbKkynaTop naet npubaMKeHHBIH, OKPYTJIEeHHBIH OTBeT.

V2 =1,41421... ~ 1,41.

V3,V/7,4/13 — Toxe uppaunoHanbHble 4yucaa. Hu OHO M3 HUX He/b3sl 3amKcaTh B BUIE
11eJI0T0 YHCJa WU 0ObIKHOBEHHOH IpOOH.

A urto Takoe KyOGHUECKHE KOpPeHb, TO €CTb /a, Kak Bbl Aymaete? [IpaBusibHO — Takoe YHCJIO,
KOTOpOe NpH BO3BEJEHUH B TPETHIO CTElNeHb AaeT YUCJO a.

(¥a)’ = Ya- Ya- Ya=a
Hamnpumep, /8 = 2, Tak KaK 2> =2-2-2=8;
Y1000 = 10, Tak kak 103 = 1000;
8- 1 _ 1 1ok xax (_1)3 __ 1
125 5 5 125
O6paTI/ITe BHHMaHHe, 4TO KOpeHb TpeTbeﬁ CTeIleHU MO2XHO U3BJIEKATb KaK U3 IMOJIOXKUTEJb-
HBIX, TaK U U3 OTpI/II_LaTe.HbeIX yHuceJ.

. 44
AHanoruuHo, KOpeHb UeTBEPTOH CTEMEHH U3 a — TaKoe uucjo, 4To (v/a) = a. [la u BooOle
n
1JIs1 II0OOT0 LIEJIOT0 N BhIpaXKeHHe ¥/a — TaKoe 4YMCJI0, YTO (%) = a.

3aMeTHM, UTO KOpeHb TpeTbeil, CeibMOH, ABaAlAaTh MEPBOH - CJOBOM, JIOOOH HeyeTHOH
CTeIeHH, - MOXKHO U3BJIEKaTb U3 JIOObIX UHCEJ - MOJIOXKHUTEJNbHbIX, OTPULATEIbHBIX YHUCEJ HJH
HYJIS.

KBanpaTHblli KOpeHb, a TakxKe KOpeHb YeTBepPTOH, NecsATOH, B o0lieM, JI0OOH UeTHOH cTe-
TeHW MOXKHO M3BJIeKaThb TOJIbKO M3 HEOTPULATEJNbHBIX YHUCEI.
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Hatioume 3nauerue soipaxcerus. Omsem 3anuuiume 8 sude decamuuroil Opobu:

1. Y32=V2=2.
2. V8l = V31 =3,
3. /0,001 = ¢0,1-0,1-0,1=0,1.
4 Yz =yE=L
625 5575
5. Y/(—128) = v/—1-27 = —2.

Pewume ypasrenue:

6 _1
"\ Izr—51=7

dT0 3amaHue u3 Bapuanta EI'D. Uto HyxHO chenath, Kak Bbl cuuTaere? «M3baButbes ot
KopHs»? Ho 3To BeIpakeHne HekoppekTHO. Kak nsbaBuTbes-to? Ha camom nese Hago Bo3BeCTH
B KBajapar o0e 4acTH ypaBHeHMs. Benb BblpakeHHe MOA KOPHEM B JaHHOM CJjydae — Takoe

YHUCJIO, KBaApaT KOTOPOro paBeH %

BosBeném o6e yacTu B KBagpar:

_ 6  _ 1
dr — 54 49
Pewnm nponopuuio:
dr — 54 =6 - 49;
4x = 348;
x = 87.
20 4+ 5

8 3 = D

3 Y
2x + 5 =T75;
T = 35.

9. V-T2 172 = —x

Ecau ypasnerue codepycum 08a KOpHs, 8 omeem 3anuuiume MeHbUUUL U3 HUX.
(Tak cka3aHO B YCJIOBHH 3a/auyH).

BosBeneM 06e yacTu B KBaapar:
—72 — 17z = (—z)°

—72 — 172 = 2?

2+ 1Te+72=0

Kopuu ypaBHenus: z; = —8; o = —9. [IpoBepka mokasbiBaeT, 4To 06a KOpHS moaxonsrt. B
OTBET 3alKChiBaeM MeHbIIHWH W3 HUX, KaK ¥ TPeGoBaJjoCh B YCJIOBUH.

Orser: -9.

10. Yx—4=3

Kak Bbl mymaere, B KaKylo CTeleHb Hal0 BO3BECTH 00e 4aCTH ypaBHEHUS?

BosBonum B ky6 06e uacTu.
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x—4=23
r—4 =27
r = 31.

KopH#u u cTeneHu — JBe B3aMMOCBsi3aHHbIe TeMbl. KOPHH MOXHO 3alKChIBaTh B BHIE CTelle-
Hell. DTO yHOOHO.

[Io onpenenenuto,

1
GQZ\/E;
1
a3 = Ya;

1
B 00IeM caydae an = a.
Cpasy IOroBOPHMCs, UTO OCHOBaHHE CTeneHH a > 0.

Hanpuwmep,
253 — 5

1
83 =2

1
817 = 3;
1000005 = 10;
0,0013 = 0,1,

m
BripaxkeHue an 1o omnpeneseHH0 paBHO +/a™. IIpu 3TOM Tak»ke BHIMOJNHSETCS YCJIOBHE
a > 0.
n

an = Yam = (Ya)".
Hanpuwmep,
83 = (¥8)" =21 = 16;
= Va?,

1

T2

3
ab

wino

=

3anoMHUM mpaBujia JEMCTBUN CO CTENEHSIMU:

a” - a™ = a™*t™ — Npu nepeMHOXKEHWH CTeleHed MoKasaTe/ i CKJaIblBaloTCst
an
i a™™" — NpU [eJIEHUU CTeleHH Ha CTeleHb I10Ka3aTesd BBIYUTATCH

(@™)" = (a™)™ = a™™ - npu BO3BEIEHHH CTEMEHH B CTEMEeHb M0Ka3aTesd MepeMHOXKA0TCs

(5

b

A Ternepb - MpakKTUYeCKHe 3aJaHUus W3 BapHaHTOB El'D. B Hux Hago YIHPOCTUTbL BbIpaxKe-
HHA C KOPHAMH KU CTEIEHAMHU. Cuntaem 6e3 KaJIbe.HHTOpa! O6paTI/ITe BHUMaHHUE Ha MPUEMBI,
KOTOPLIMH MBI TTOJb3yeMCH.

”\/_\/_ 28:42_ [28:42_ [TITE_ 77y
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BHecsin Bce mop oOLIMH KOpeHb, Pa3/oKUIN Ha MHOXKHUTENH, COKPAaTUIH APOOb U HU3BJEKIN
KOPEHb.

N7 22. (V7 ’
12 ( 14> 24 ) =4f=2
o V5

V7

3anuinTe KOPHU B BUJE CTeNeHeH. DTO HAMHOTO yHOOHee.
9 18 1 A 1,1 1 1_1
\/76' VT _ 79 8 79tisTE =76 6 =70 = 1.

7 76

o} .91\’
4. (T2> .

3anuuiure KOpe€Hb B 3HaME€HaTeJie B BUAEC CTECIIEHW M aKKYpaTHO MNPUMEHHTE MpaBHJiad Jen-
CTBHH CO CTEIEHSMH. ,Z[Be CJAEAYIOIIUX 3afauld pelarnTcd aHaJOruyHo.

11\ 2 2 2
(_23 é) = (2brh) = (o)) =2

2

16. Hatidume 3nauenue 8olpaxcerus W% npu m = 64.

V1 m% 1_1_1 1
— = 1mz2 9 18 = 3.

9 8 T T
vin. V1 mo -mi

Ecau m = 64, To m3 = 4.

17 50,35 . 250,32

[IpuBenuTe cTemeHu K ONHOMY OCHOBaHM0. BoibupaiiTe camoe npoctoe. B naHHOM ciayuae
3TO OCHOBaHHE .

50,36 . 250,32 — 50,36 . 50,64 — 50,36+O,64 — 51 =5

]8 3574,7 . 75,7 . 573,7
Pasznoxute yucao 35 HAa MHOXKHTEJNH. 3aMMIIUTE BbIPAa)KEHHE B BHUIE NPOOU U COKpaTHUTE
ee.

47 547 57
3547757 53T =8 2 T T g5t D=4,
53,7 5

6 5. /3

HepeBeﬂHTe CMelllaHHble YHCJa B HEIPaBUJIbHbBIE ILpO@I/I. HOCMOTpI/ITe, 4YTO MO2XHO BbIHECTH
HU3-T104 KOPHHA.

(37_ 13) L
20. 0,87 - 57 . 20%

[IpuBenute cTenenu K omHOMY ocHoBaHHUI0. Yuncso 0,8 nyuine 3anucath B BUe 0OBIKHOBEH-
HOU IpobOH.

=
Il

S5

S5
I
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1 1 .2 6 _6
0,87 -57-207 = (4)7 .57 . (4.5)7 = & 575'147 BT — 4.5 =20.
7
21. (4a)® : a” - a*
3.3, 4
(4a)3:a7-a4:—4 2 8 _ 43 — 64,
o
3,33

22. Haildume 3nauenue gvipascerus W npu a = %

333 333
a1l . 5222 - 333 -

1
23. Hailoume 3nauernue 8oipaxcerus. % npu n > 0.
niz . n4
1
niz . ni
2
<\/13 + ﬁ)
24 ~—
10 +v91

BocnonbsyiiTech hopmysoil kBagpara cymMmbl. Haiinnte cnoco6 cokpaTutb ApoOb.

(\/ﬁ+ﬁ>2 (\/ﬁ)2+2~\/ﬁ-\/?+(f7)2 134213 V747
10+v01 10 + V01 N 10 + /01 B

:20+2-\/9_1:2'(10+‘/9_1> o
10 + /91 10 + V91

9/
25. Hatidume 3nauenue soipacerus —m’ npu m > 0.
16v/m
He nyraemcsi! 3anuceiBaeM KOpHH B BHE CTeNeHeH, MPUMEHseM TMpaBHJ/a NEHCTBUH CO
creneHsiMmud. M B caenylomux AByX 3agauyax — TOXe.

1
9 1\9 1
Vi <m2> s

1 _—1_99s
16v/m (16.m%>j 4-mis

4

(vV3a) Vs

26. Hatidume 3Hauenue 8olpaxtcerus 0 , npu a > 0.
a[ K
\/_ 2 5 3
3 - a) -Va 3
( :3-a2-a5:3-a2’6:3
26 26 26

, npu a > 0.

15 - \5/ Xa—17- \7/ Va
27. Hailoume snauenue goipascerus Va Ve
2. a

35/6/_
1
15.@5/2\8/5—7-(/2{’/5_ 15~(a%>5—7‘(a%> _15-aﬁ10—7-aTi0 B
35/ 4 o ; o . o
2. a

ﬁ 2.(ai>ﬁ 9. o110

=

o6



9 . 140 2

Pewume ypasrenus:
28. 247 = 64

[IpencraBbTe MpaBylo UacTh ypaBHEHHS KaK CTeleHb OCHOBAaHHEM 2.

3anoMHUM NMPaBHUJIO: €CJU CTelNeHU paBHbl, OCHOBAaHUSl OJMHAKOBBI, TO U IOKa3aTeJu
TOXKe paBHbl. Mbl Kak OyATO «0TOpachiBaeM» OJMHAKOBblE OCHOBAHHUS - U pelllaeM aJjredpau-
YyecKoe ypaBHEHHeE.

[Touemy MBI TaK nDenaem?

Jlns oTBeTa Ha 3TOT BONMPOC HAAO 3HATh, UTO TaKoe MoKasaTesbHas (DyHKLUS, KaKUe y Hee
cBoicTBa U rpadux. O6 3ToM BBl MOXKeTe NpPOYMTaTh, HanpuMep, B Moed cTaTbe «[lokasatesb-
Hasi QyHKIHsI» HA oOpasoBaTesbHOM noptane www.EGE-Study.ru

247230 — 26.
4 —2x = 6;
r=—1.

29, (%) T 512

A 3nech o6e yacTH ypaBHeHHs Halo NMPUBECTH K OJHOMY OcHoBaHHI. Kak Bbl nymaere,

Kakoe BeiOpaTh? Benb % = 273, TlpencraBbTe yncyao 512 B BUe CTENEHH C OCHOBaHHEM 2.

(27377 =2
29+3:C — 29;
94+3x=09;
z = 0.

1 x—13 B
30. (g) —3

o m\"n __ _mn
B BHJIe CTeleHH C OCHOBaHHEM 3 M BOCHOJb3yHTech TeM, uTo (a™)" = a™".

Nellg

[TpencraBbre
(372" " =3,
3-20+26 _ 31,
—2x + 26 = 1;
r=12,5.

31. 97°7% =729
95—+ — 3.

-5 —x=3;

r = —8.

32. 16090 =1

4x—36 __ o—1.
2 =21

\V)

4xr — 36 = —1;
x =38,75.
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33. 25T =(,4 - 537

Kak xe 31eCb MPUBECTHU obe 4acTu K OHOMY ocHoBaHHIO? Ecau He noJqydaeTrcd — IOIIpPO-

OyiTe apyroi npuem. BocrosbayiiTech TeM, UTO MoKasaTeqy CTeNeHel OIMHAKOBHI.
23+33

3" -3
3+x=1,
r = —2.
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I'naBa 8.

Jlocapugmor. Heoxcudanmoltl 8o1x00 U3 mynuka.
Onpedenenue roeapugpma.

a5 Kakux uucen cyujecmsyrom a02apu@mot.
Heiicmeus ¢ roecapupmamu.

Pewenue 3adau EI3.

Tenepb Bbl 3HaeTe, UTO TaKoe KOPHH M CTeleHH. BaMm M3BeCTHB NpaBusia AeHCTBUH ¢ HUMHU.
¢ Hapmeroch, uTO GOMBLUIMHCTBO 33a4 M3 TJIaBbl / BaM yHAJ0Ch PEIIUTb CAMOCTOSITENbHO. DTO
3HAYUT, YTO U JIOrapu(Mbl Bbl JIETKO OCBOHUTE.

JlaBaiiTe BepHeMcs K ypaBHeHHIO 27 = 8.

Mbul 3naem, Kak ero pewatb. [IpeacrtaBisem ob6e yacTu B BUAe CTeleHeHd ¢ OCHOBaHHeM 2.
CreneHu paBHBI, OCHOBAaHHSl PaBHBI, 3HAUUT, PABHBI U MOKa3aTeJu:

2% = a3;

T = 3.
A ecnu Bam BcTpeTHOCh ypaBHeHue 2% = 3? Urto nenathb?
[TonpoGyiiTe MpeacTaBUTh YUCJO 3 B BUIE CTElEHH YHUCaa 2.

OueBuaHo, uto 2! =2, 2 22 = 4. Ho B KaKyl0 e CTeleHb HaJ0 BO3BECTH YHUCJO 2, YTOOLI
noay4uthb 3° Uro-to He ynaercs nomobpats! Heyxenu Tynuk?

OnHakbl Mbl YK€ BCTPETHJIMCh C MONOOHOW CcHUTyalued. YpaBHeHHe x° = 4 peluaercs
JIETKO, ero KOPHH o1 = 2 ¥ To = —2. A 119 pellleHHs ypaBHeHHUst x> = 3 HaM MOHAL0OUJIOCH
HOBOE TOHATHE — KBAAPATHEHIH KOpeHb. KOpHAMY ypaBHEHHS ABJAAIOTCA YHCAa /3 U —v/3.

2

Jlnst Toro 4ToObl peluTh YpaBHeHHe 27 = 3, Mbl TOXKe BBeJleM HOBOE MOHSTHE — Jorapugm.

OnpenesnieHre Bbly4UTe HAU3YyCTh.

Jlorapucgmom yuciaa b mo ocHoBaHMIO a Ha3bIBaeTCs MOKa3aTeJb CTeNeHU, B KOTOPYIO
HA/I0 BO3BECTH YHUCJO a, YTOObI MOJYYHTH b.

WHeiMu cioBamu, Jorapugm 4ucsaa b mo 0CHOBaHHIO a — 3TO TaKOe UUCJO ¢, 4To a’ = b.

log,.b=c & a°=b

B Boipaxenuu log,b uucio a HasbiBaeTcs ocCHOBaHHMeM Jorapudma. Ob6paTtutTe BHUMaHHE,
yuraercs: «Jlorapudm b mo ocHoBaHMIO a».

BepHewMmcsi K HallleMy ypaBHeHHI0. Ternepb Mbl MOXKeM 3aMHCATh €ro pellieHue:
x = log,3. ITO UKCJ0 — UPPALIUOHANBHOE, TO eCThb OeCKOHeUHas HellepuoauyecKkas aecsaTHY-
Hasi npoOb. Kanbkynstop naet orset: 1,58496250072116. ..

Hrak, jorapudm — 370 nokaszaresnb creneHd. Hanpumep,
log, 16 = 4, Tak kak 2* = 16;
log; 125 = 3, TaK Kak 5> = 125;

logs (3) = —1, Tak Kak 37! = &;
logg, 9 = 3;

logg V6 = %;

logs (1) =2.

Jlorapugm ¢ ocHoBanuem 10 HasbiBaeTcsi mecATUYHBIM U o6o3Hauaercs lg. Hampumep,

1g 100 = 2,1g 10000 = 4,1g 0,001 = —3,1g /10 = 3.

29



A kak Bbl nymaeTte, ueMy paBeH log, (—4)? CyuiecTByeT /i1 BOOOLIe TaKOe YHUCJIO?

BosBeneM uuc/10 2 B HaTypa/bHYIO CTeleHb — MOJYYUM LeJ0€e MOJOXKHUTENbHOE YUCIIO.
21 = 2,22 = 4, 25 = 32... BosBemeMm B HyJeBylo cTeneHb — mojy4uMm 1. B oTpuuarenbuyio
— mosy4uM apo6b, Hanpumep, 2°1 = % 273 = 515. JlpoOHble cTeneHW MOXKHO 3alUChIBaTh Kak

1 1
KOPHH, 00 3TOM MbI TOBOPUJIH, TO €CThb 22 = V2, 25 = /2. Onste MOJIYYAIOTCS MOJOXKHUTEb-
Hble uhcnaa! B kakyto Obl cTerneHb Mbl HA BO3BOAUJM MOJOXKHUTENbHOE UUCIO 2 — OTBeT OyaeT

MOJIOKUTENbHBIH, a log, (—4) — He CyllecTByeT.
3amoMHHM, 4TO JOrapuMbl onpeaeaeHbl TOJbKO AJs MOJOKHUTENbHBIX YHCEL.

OcHoBaHue JIOI‘apI/Iq)Ma TaKxKe BbI6I/IpaeTCH MMOJIOZKHUTEJIbHBIM U He paBHBIM €edHWHHIIE. B ca-
MOM JieJie, BblpazKeHHe IOgl O He MMeEeT CMbICJA: B KaKylo Obl cTerneHb Mbl HU BO3BEJH YHCJO 1,

Mbl MIOJTyUHUM €IMHHUIY U HHUYero GoJblie.
Urak, Beipaxenue log,b onpeneneno npu b > 0, a > 0, a # 1.
CaoficTBa J0rapu(MoB:
alogab — b;
log,a®=c

Kaxknas u3 3Tux AByX (opmy./ NpeacTaB/sieT co60i 0CHOBHOe JorapugpmMuueckKoe Toxae-
ctBo. [IpocTo oHO 3amucaHo B pas3Hoil popme. HanmomHMUM, 4TO TOXKIAECTBO — MaTeMaTHYyecKoe
BBIpaXKeHHe, BepHOe /Il BCeX 3HaYeHHH MepeMeHHbIX, PH KOTOPbIX €ro JieBasi U MpaBas yacTH

OTpefiesIeHbl.
Jlorapudwm npousBeneHus paBeH cyMMe JorapugmMoB:
log, (bc) = log, b + log,c.

Jlorapugm 4yacTHOro paBeH PasHOCTH JOTapH(MOB:

log,, (%) = log, b — log,c.

dopmyna nasa jorapudma crenenu. ObpaTutTe BHUMaHHe — [0Kas3aTesb CTENEeHH «CIPBITU-
BaeT» Iepep Jorapupmom:
C
log, (b)° = ¢ - log,b.

dopmyna nepexona K APyroMy OCHOBAaHHIO:

__log.b

log, b = Tog.a

YacTtHbI# (M OueHb BaXKHBIN) cyydall popMyJibl Tlepexona K APYroMy OCHOBAaHHIO:
_ 1

log, b = log.a

A renepp - mpakTtuka. B Bapuantax EI'D Bbl BeTpertu-
Te U 3a/lauM Ha BbIUMCJEHHE, U YpaBHEHUS C Jorapudmami.
Jas Toro uToGBl BaM mpolle ObLIO pelliaTh Takue 3aauH,
PEKOMEHYI0 CBOH BHIeOKypc «Ajredpa Ha EI'D mo mare-
MaTHKe».
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4. (log,16) - (logs36)
B kakylo cTemeHb Halo BO3BeCTH 2, 4TOOBl monyduTh 167 HemocpencTBeHHO BBIUHC/sEM

o0a sorapugma, pe3y/abTaThl IePEMHOKAEM.

Orser: 8

5. log, log; 25

Kakoii 3necb nopsinok jaeidictBuii? CHauasa BbluucasieM logy 25. 3aTeM OT MOJYy4YEHHOro pe-
3y/bTaTa H6epeM Jorapudm No OCHOBaHUIO 4.

1 1
log, logs 25 = log, 2 = Tog, 4 =3

6. 7585t

OcHoBaHus JIOFapI/I(pMa U CTEIEeHUW OAMHAKOBLI U PaBHBI 5. HpI/IMEHHeM OCHOBHO€ norapmp—
MHUYEeCKOe TOXKIECTBO.

7584 — 7.4 =28,

7. g2, =4 =12

310g3 2 2

8. log; 8,1 + log; 10

JI1o0y10 (popMysy MOXKHO UMTaTb W CJeBa HANpaBo, W CIpaBa HaJjeBo. UeMy paBHa cymMa
JIOTapr(MOB C OAMHAKOBBIM OCHOBaHHEM?

10. Haiidume log, %, ecau log,b =5

[IprmeHsiem ¢opMmyJibl fJs orapr@ma 4YacTHOTO M Jorapudma CTeleHH.

loga%zlogaa—loga(b?’):1—3-10gab:1—3-5:1—15:—14.

11 logﬁ\/ﬁ
© logg 13

3anuiikTte /13 B BUOe cTelmeHW MU cokpatutTe ApoOb. Emie oaun crnoco6 — NpUMeHHTb
(opMyJy mepexona K Apyromy OCHOBAHHIO.

log, V13 logs (13%)

logs 13 log, 13 2
12. 11c?gg47911%
B xako#l opmysie NpUCYTCTBYET YacTHOE JOTapU(MOB U UeMy OHO PaBHO?
[Ipumenum Qopmyay llzggz: =log, b
lloogi% = 10849 7 = 10g149 - %
13. ;jﬁ%
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[IpencraBbTe yuc/a10 2 B 3HaMeHaTese B BUAe Jjorapudma. [Ipumenute dopmyny cyMMEbl
JIOTapU(PMOB.
logg18 log, 18 _ logg 18 _ 1
2+logs2  logs9+logs2  logs18

14. G4loss V3

64 = 82. BCIOMHHM OJHO M3 CBOHCTB CTeleHed: a™® = a™™.

e V3 = (2)1 V7 = (gosB) = (vB) =8

15. (3losa3)'o%s2
U1 3peck TOT xe mpueM, 4TO W B NpelblAylled 3anaye.

(310g2 3)10g32 — (310g3 2)10g23 — 9logy3 _ 3.

16. 6 - log, /7

Hcnoabayiite hopmyny sorapudma cTeneHu.

6'10g7\3/7=6-10g7<7%>= -%-logﬂ:g:z

17. logg g 3 - logg 1,25

[lepeBenute yucaa 0,8 u 1,25 B 06bIKHOBEHHbIE IPOOH — U CTaHET SICHO, KaK NeHCTBOBATh
JaJjblie.

)
log, —
_ 5 _ 1 5 _ 4 _ o _
log0,83~10g31,25—log%?wloggz = mdog?)z = 1 —logéz =—1.

18. logfﬁ 49

B o710l sanaue Baxen nopsamok aedctsuid. CHauasa B3siiu log, =49, 3ateM pe3ysibTar BO3-
BeJiM B KBajpaT. [losTomy u pewats Jydiie no neictsusm.log, ~49 = log, ~ =

2
log- 49 2
log2-49 = (log ~49)° = L) —(2-2)% =42 = 16.
&7 ( g7 ) (10g7ﬁ ( )

19. log; 9 - logs 25
[Tosb3yfiTech (popMyJoi Mepexofa K APyroMy OCHOBaHHIO!
logs 9 - log; 25 = logs (32) - logy (5%) = 2 - logs; 3 -2 -logy 5 =4 - logs 3 - logs 5 =

_ logs3

20. 53+10g52
Jlorapudmbl U cTeneHH — B3aMMOCBsA3aHHble TeMbl. BcriomuuTe, yeMy paBHO a’te.
5tloss 2 — 53 . 5logs 2 — 125 . 2 = 250.
9log5 50
: 910g52
B sTo#l 3amaue BaM TOXKe MOMOTYT CBOWCTBA CTeNeHeH.

910g5 50

910g5 > = 9log5 50—logs2 _ 9log5 25 _ 92 = 81.
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[TpencraBbre 0,25 B BUme 0ObIKHOBeHHOH npoOu. [lepeiinuTe K OpyroMy OCHOBAaHHMIO JiOTa-
pudmMma.
logas2 = logs 2 = —L— = 1: (=2) = —0,5l0g9552 = log1 2 = —— = 1: (-2) =
10g2 Z_l 10g2 Z
—0,5.

23. (1 —log, 12) - (1 —logg 12)

O6parute BHUMaHHe, 4TO 12 = 6 - 2. [IpencraBbre log, 12 B Bume cyMMBbl JorapudmMoB U
YIOPOCTUTE BhIpaXKEHHE.

(1 —logy 12) - (1 —logg 12) = (1 —logy (6 - 2)) - (1 — logs (6 - 2)) =
= (1 —log,6 —log,2) - (1 —logs 6 —logs2) = —log, 6 - (—logg2) =

_ _ logy,6 _
=log, 6 - logs 2 = log, 6 — 1.

Kak pematb JorapumMuueckue ypaBHeHUS?
Pas6epem npocTyio 3agauy u3 Bapranrta EI'D.
24. log, (15 4+ x) = log, 3

OcHoBaHus JiorapuMOB PaBHbBI, CaAMHU JIOTapU(PMbl TOXKE PaBHbl — 3HAYUT, PaBHBI U YHUCJA,
OT KOTOPBIX OHU OepyTcs.

OOBIUHO Y4YEHHKH 3allOMHHAIOT 3TO MPaBHJIO B KPAaTKOH »KaproHHoH (opmysauposke: «Ot-
6pocum Jsorapudmsi!»

Jlorapucmbl, KOHEYHO, He KOHBKH, 4TOOBI MX OTOpachiBaTh, HO CYTh NEHUCTBUS OTpakeHa
BEPHO :-)

[Tonyyaewm:
15 +2 =3;
r =12

[Touemy MBI «0TOpachiBaeM Jorapu¢mbi»? CBSI3aHO 3TO CO CBOMCTBOM JOTapU(MHUECKON
(YHKUMH: KaxXO0e CBOe 3HaueHHe OHA NMPUHHMAeT TOJIbKO ONHH pa3. DTO 3HAUWT, UTO €CJd
JIOTapU(pMBl IBYX YHCEJ 0 KAKOMYy-JIMOO OCHOBAHHWIO PaBHBbI, 3HAUWUT, PABHBI U CaAMH YHCJA.
[Tonpo6Ho - Ha caiite www.EGE-Study.ru B moe#i cratbe «Jlorapudmudeckas GpyHKUHS.

Pelas norapudmMuyeckue ypaBHeHUs], He 3a0bIBaiiTe Mpo 006JaCTh JOMYCTUMbIX 3HAUEHHUU
qgorapu¢ma. [TomHuTe, yTO BhIpaxkenue log, b onpeneneno npu b > 0, a > 0, a # 1. Halins
HEU3BECTHYIO BeJHUMHY, MOACTaBbTe ee B ypaBHeHHe. Ecsu ero JieBas Wjad npaBasi 4acTb He
MUMEIOT CMBIC/Ja — 3HAYMUT, HaHIeHHOe YUCJIO He SBJSeTCS pelleHHeM ypaBHEHWUS M He MOXKET
ObITb OTBETOM 3aJauyM. DTO XOPOLIKMK crocod mpoBepku Ha EI'D.

25. logy (4—2) =17

B sneBo#l yactH ypaBHeHUs — Jorapu¢m, B npaBod — yucgao 7. [IpuMeHUTe OCHOBHOE Jora-
puMHUYecKoe TOXKAECTBO:

7 = log, 27.
Orser: -124.

26. log; (7T—2)=-2
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Tee= ()7
7 —x=49;
Tz = —42.

27. logs (b —z) =2 -logs 3

Bunute uucso 2 nepen sorapudmMoM B NpaBoi yacTu ypaBHeHuUsi? Celyac OHO MellaeT BaM
«0TOpOCHTD Jorapudmbel». UTo ¢ HUM chnenatb, 4TOOBl B JIEBOK M MPaBOH 4acTAX ObLIW MPOCTO
JorapuMbl MO OCHOBAHHIO O?

logs (5 — ) = logs (3%) ;

logs (5 — x) = log; 9;

Oo—x=09;

r=—4.

28. log; (T —z) =log; (3 —x) +1

[IpencraBbre uncao 1 B Buie JorapudmMa Mo 0OCHOBAHHIO D.
logs (7 — z) = log; (3 — x) + logs 5;

logs (7 — x) = logs (15 — bx) ;

7—x=15— bx;
dx = §;
x =2

29. log, 549 =2

Mb1 BUIUM, 4TO NMepeMeHHasi X HaXOAUTCS B OCHOBaHHUU Jjorapudma. dto HeynobHo. [laxke B
CJIO’KHBIX ypaBHEHMSX Jydlle padoTaTh C JorapupmMaMy Mo MOCTOSSHHOMY OCHOBaHHIO. 3HAYMT,

noJb3yemcsi (popMyJsoi mepexona K Apyromy ocHoBaHMio: log, b = 10; 3
b
logyg (2 ( )
logyg (x —5) = %
logsg (z — 5) = logyg (49 )
logyg (x —5) =logyy T;
r—5H=7
r=12.
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I'nasa 9.

Bowuucaenue naowadeti gpueyp. Popmysvl u npuemol peuleHus.
OcHosol mpuzconomempuu. CuHYC, KOCUHYC U MAHEEHC.
3adavu Ha 8HeWH UL Y20l mpeyeosbHUKA.

BaocHole coomuoulenus 8 npamoyeosbHOM mpey2oibHuKe.
[1odobHobie mpeyzorvHuKU.

3auem HydxceH epeuecKuil argpasum.

Cefiuac MBI 3afiMeMcsl reomeTpueil U crepeomeTpued. Huyero cioXHOro — TOJBKO OIpe-
JleNleHUsl CHHyCa, KOCHHYCa M TaHreHca, (Gopmy. bl IJomiafed U 00beMOB, a TaKxKe MPOCThle
IIPHEMBI, O KOTOPBIX Mbl PACCKaXKeM.

Haunewm c Beruucaenus njomanei. [1pexne Bcero, yuum opmyJibl, 6€3 HUX HUKYOA. YUUTe
u npumensiTe!*

d [lnomwans: S = a?
[Tepumerp: P = 4a ( Ilepumerp — 3TO0 cymMa BceX CTO-
N POH (DUTYPBI)
7 IlnuHa guaroHanu: d = a - /2
KBajapar
d b S=a-b
d=a®+1?
a
IIPAMOYTOJIBHUK
b 1
A h S=a-h=a-b-sing
a
napaJjjieorpaMMm
a

Sza-hzaQ-singo:%-dl-dg
(dy ¥ dy — nuaronaau pomoba)

poM6

“Bce Tabauubl ¢ GopMyIaMH MOXKHO GeCIaTHO ckadaThb ¢ caiita www.EGE-Study.ru
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S:%ah:%abSHlQO:pT
b h (p — mosymepumeTp, r — pagUyC BIUCAHHOW OKPYXKHO-
P ® CTH)
a
hFi:::>>

TPeyroJbHUK
A
c S:%-a-b:%-c-h
b A ¢ =+Va?+ b? (Teopema ITudaropa)
sin A = %
C a . cosA =2
IIPSAMOYTOJIbHBIA (A= @
TPEYTOJbHUK b
b
\ S=3%(a+b)h
m 1
/ \ (m — cpenHsisi TUHUS, OTPE30K, COEAUHSIIOUIHE CepearHbI
a GOKOBBIX CTOPOH)
Tpaneuusa
S = nR?
L=2rR=nD (D - nuamerp)
Kpyr
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Bot camble npocTthie 3agauu no reomerpum u3s banka saganuii ®PUIIN.

1. Haiidume naowado mpeyeorvruka, u3obpancennoeo Ha Kiemuamoil bymace ¢ pasme-
pom kaemku I cm x 1 cm (cm. puc.). Omeem Odatime 8 KBAOPAMHbLX CAHMUMEMPAX.

[lnomank NpssMOyroJbHOrO TpeyroJbHHUKA paBHA MOJOBUHE MPOU3BEEeHHS KAaTETOB,
=Llgp=1.2.6=
S=gzab=3-2-6=6.
2. Yacmo 6 3adauax u3 banka 3adanuil mpebyemcs nalimu niow,adv HecmanoapmHoL
Queypel, Hanpumep, NPOU3BOALHO2O YeMbLPEXYSONbHUKA.

[Tpumenum npocrtoél npuém. PazoObéM 3Ty (urypy Ha Takue, IJOLIAAb KOTOPBIX JIErKO
HaWTH, U HakgeM e€ Iollaib — KaK CyMMY IJIOLIAfeHd 3THX (UTYp.

PasgennM ueTblpEéXYroNbHUK FOPU30HTAIbHOH JIMHUEH Ha NBa TPeyroJbHHKA C OOLIMM OC-
HOBaHHEM, PaBHBIM 5. BBICOTBI 3THX TpeyrosbHUKOB paBHbl 2 W 3. Torma mjouianb 4eThpéx-
YyrOJbHHKA paBHA CyMMe IJIOLIaield NBYX TPEYTOJbHHUKOB:

S=5+775=125.
Orgert: 12,5.

B Opyeux cayuaax naowade ueypvl moxcHo npedcmasumoe KAk pPa3HOCmMb KAKUX-AUOO
naowadet.

He Tax-To npocto nocunrtaTh, UeMy paBHO OCHOBAHHE M BHICOTA B 3TOM TpeyrosbHUKe! 3aTo
Mbl MOXKEM CKa3aTh, UTO ero IJOLIafb pPaBHA Pa3HOCTH MJOLIafel KBagpara CO CTOPOHOH O U
TPEX NMPSIMOYTOJIbHBIX TPeyroJbHUKOB. Bunure nx Ha pucyHke? [losyyaem:

S=25—-5—-5—-4,5=10,5.
Orser: 10,5.

WMHorna B 3ajaHuu Haflo HAWTH TJIOLIAAb He BCel (PUTYpPHI, a €€ YacTH.
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3. Hatioume naouiade cekmopa Kpyea paduyca 1, oruna dyeu Komopoeo pasHa 2.

Ha sToMm pucyHKe MBI BUAMM CEKTOp, TO €CTh 4acTb kpyra. OueBHOHO, UYTO:

JauHa Ayru BO CTOJBKO pa3 MeHblIe JJMHbI OKPYKHOCTH, BO CKOJbKO pa3 ee rpa-
AyCHasl Mepa MeHbllle, YeM MOJHbIA KpPyT, TOo ecTb 360 rpamycos.

Ilnomanp cekTopa BO CTOJIBKO pa3 MeHbIIEe IUIOMIATHA BCEro Kpyra, BO CKOJBKO pa3
ero rpajycHasi Mepa MeHblle, 4yeM MOJHBIA KpyT, To ecTb 360 rpaxycos.

[Tnomanb Bcero kpyra paBHa mR? = m, Tak Kak R = 1. Ocraercs y3HaTh, Kakas 4yacThb
Kpyra uszobpaxeHa. [IockonbKy mjiMHA BCell OKPYXKHOCTH paBHa 2w R = 27 (Tak kak R = 1),
a JUIMHa IyTH JIaHHOTO CeKTopa paBHA 2, cJeloBaTe/bHO, JJMHA AYTH B 7 pa3 MeHblle, yeM
IJIMHA BCel OKPYXKHOCTH. YTOJ, Ha KOTOPHIH OMHUpaeTcs 3Ta Ayra, TakKe B m pa3 MeHblie, 4yeM
nosiHbIH Kpyr (To ecTb 360 rpamyco). 3HaUMT, U TJIOMALb CeKTOpa OyleT B 7 pa3 MeHblIle,
YeM MJIOLIANb BCEro Kpyra.

Otger: 1.

Eme HECKOJIbKO 3aJa4 Ha BbIUMCJEHHEe MJOoLIaAel, AJs CaMOCTOSITeJbHOr 0 peleHus:

4. Hatioume naouiado uemoipexyeorvHuka, u3obpaixcernoeo Ha kaiemuamoi bymace ¢
pasmepom kaemku 1 cm Ha 1 cm (cm. pucyrok.). Omsem datime 8 K8aOpammuobLX CaHmMumen-
pax

lcm

Pas6eiiTe ¢urypy Ha ABa paBHBIX MO IJIOLIAAH TPeyroJbHUKA.

Ortser: 2.

6. Haiidume naow,ado mpeyeorvHuka, sepuiiibl Komopoeo umerom koopduramot (2;2),(8;10),(8;8).

Uucaa B cKkoBKaX — KOOPAMHATH BePLIMH TPeyroJbHUKA, IPUUeM NepBoe — abClucca, BTOpoe
— opauHata. OTMeTbTe BepLIMHBI TPeyroJbHHKA Ha KOOPAMHATHOH MJIOCKOCTH M HaifuTe ero
mowtann no popmyne S = tah.

Orser: 6.

7. Hatioume naowiade mpeyeorvHuka, sepuiunsl Komopoeo umerom xoopouramoer (0;0),

(10;7), (7:10).

68



it

h

HocTpotite ¢urypy mo kaapara co ctopoHod 10 U HalauTe MyoUIaAb 3aKPAIIeHHOTO Tpe-
yroJbHUKa KaK PasHOCTb MJoLafedl HeCKOJbKUX (PUTYDP.

OrtseT: 25,5.
8. Hatioume (8 cm?) naowade ¢ueypel, usobpascennotl na Kiemuamotl bymaze ¢ pasme-
pom kaemku I cm Ha 1 cm (cm. pucynok). B omeeme sanuuiume %

/”/f_

T
" il

\ /

A :

—

s

/.-"

}
.

3akpallleHbl % Kpyra. 3Hauur,

S:%ﬂ-42:127r.
2 =12

Crnenymomas Hama TeMa - OCHOBbI TPUTOHOMETPUH.

HanomHuM, 4yTo mpsiMbIM HasbiBaeTCsl yroJi, paBHbH 90°, ocTpbIM — yroa MeHbIH# 90°,
TynbIM — yroJ Oosnbwinid 90°. [IpMMeHHTeNBHO K TaKOMy YIVIy «TYIOH» - He OCKopOJieHHe, a
MaTeMaTHYeCKHH TePMUH :-)

Hapucyewm npsimoyrosbHelil TpeyrosnbHuK. [IpsiMoil yros o6eruno o6o3Hauaercs C'. O6paTure
BHUMaHHe, UTO CTOPOHA, JeKalllas HamnpoTHB yr/aa, obo3HauaeTcss TOHW ke OyKBOH, TOJBKO
MaJieHbKOH. Tak, cTopoHa, Jiexaliast HanpoTus yryaa A, o603HadaeTcs a.

B npsiMmoyrosibHOM TpeyroJibHUKE CTOpPOHA, JieXKalllas HalpoOTHB MPSIMOTO YyTJja, Ha3blBaeTCsl
TUTNIOTEHY30M1.

CTOpOHbI, Jiexxaliie HallpOTHUB OCTPLIX YIJVIOB, HA3bIBAIOTCA KaTEThI.

Kater, nexauuiit HanpoTuB yrya A, HasplBaeTcsi mMpoTUBOJekammm. J[pyroil kater, KOTo-
PBIH JIEXKUT HA OTHOM W3 CTOPOH yrja A, — mpuexKauum.
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l’lpu'rn BOSTECAILILH i Karer

o ] = o
Ipmnesxangii karer :

CuHyCcOM OCTPOro yrJja B NMPSMOYTOJbHOM TPeyroJbHUKe Ha3blBaeTCS OTHOIIEHHWE MPOTHBO-
JieXKalllero KaTeta K TMIIOTeHY3e.

KOCI/IHYCOM OCTpOro yrJia B MNpAMOYTOJbHOM TPEYTrOJIbHHUKE Ha3blBAa€TCA OTHOIIEHHE TIpHJIe-
2Kallero KateTra K THIoTeHy3e.

TaHreHcom ocTporo yrja B NpsIMOYTOJIBHOM TPeyroJibHHKe Ha3blBaeTCsl OTHOLLIEHHE MPOTH-
BOJIEXKALIEr0 KaTeTa K MpUJeXallemy.

KoTaHreHcom OCTpOro yrJa B NpAMOYTOJbHOM TPEYyroJbHUKE Ha3blBA€TCA OTHOIIEHHE IIPH-
JIEXKAIET0 KaTeTa K IPOTHUBOJEXKAILLEMY.

) i . . p o
sl = — sinev + cos?ax = 1 v+ 3 = 90

£
b . 1 .
COS0 = — 1+ tgla = 5 cos = sin 4
o Cos® 0
il 1 .
tg o= — 1+ c'1g2n = — sin v = cos 3
] sin” oy
[ o
[Tg = = tEoy = 'f.t-ﬁj

D10 onpeneneHus. A 15 4yero BCe-TaKH HY>KeH CHHYC, KOCHHYC, TAHT€HC ¥ KOTaHTeHC?
Mbl 3HaeM, UTO cymMMa YIJIOB JIIOOOro TpeyrojbHuKa pasHa 180°.

3HaeM COOTHOILEHHE MeKIy CTOPOHAMU IMPSIMOYTOJbHOIO TPeyroNbHUKa. JTo Teopema [1u-
daropa: a% + b? = c?

To ectp, 3Has nABa yrJa B TPEYTOJbHUKE, MOXKHO HAaHTH TpeTHH. 3Hasi 1Be CTOPOHBI B
MPSIMOYTOJIbHOM TPEYTOJbHUKE, MOXKHO HAUTHU TPEThIO. YT/bl — OTAEJNbHO, CTOPOHBI — OTAEJBHO.
A 4To menath, ecaM B MPSIMOYTOJBHOM TPEYTroJbHUKE M3BECTEH ONUH YroJ (KpoMme MpsiMOro) U
OJIHa CTOPOHA?

1,32 M

BoT ¢ 3THM M CTOJKHYJHCH JIIOOM B IPOILJIOM, COCTaBJSAS KaPThl MECTHOCTH U 3BE3LHOTO
He6a. Benb He Bcerma MOXKHO HEMOCPENCTBEHHO M3MEPUTh BCE CTOPOHBI TPEYTrOJbHUKA.

70



CuHYyC, KOCHHYC W TAHTE€HC — HX ellle HA3blBAIOT TPUTOHOMETPUYECKMMH (PYHKUHUAMU

yria — JaioT COOTHOLIEHHA MeXAYy CTOPOHAMMU M yIJIaMU TPEyroJibHHUKA. 3Has yroJ, MOXXHO
HalTHU BCe ero TPUTOHOMETPHUYECKHE q)YHKHHH [10 CliellMaJibHbIM Ta6JII/IIlaM. A 3nas CHUHYCHI,
KOCHHYCBbl MU TaHT'€HChbl YIJIOB TpeyroJbHHKa U OOHY M3 €ro CTOPOH, MOXKHO HalTH OCTaJIbHbIE.

Mbl Toxe HapucyeM Takyto Tabauny anas yriaos ot 0 mo 90°.

e 0 207 15° Gl a0°
sin 1] 1 V_E L 1
2 2 2
COS @ 1 V3 V2 1 ()
2 2 2
1 () : 1 3
5 \.-"ﬁ \."’\.;
t 3 1 1 ()
ctg - f =
¥ V3

PasbepeM HeckosibKO 3afau no TpuroHometrpuu u3 banka 3aganuit GUIIU:

9. B mpeyeoavrnuke ABC yeon C pasen 90°,sin /A = 0,1. Hatidume cos /B.
3anaya periaercs 3a UeTbIpe CEKYHJbI.
[Tockonbky /A + /B =90°, sin /A =cos /B =0, 1.

10. B mpeyeorvruke ABC yeor C pasen 90°, AB = 5, sin /A = 2—75 Hatioume AC.

B

A C

3 _a _ BC _ 7 7 o
sinA =% =22 =L Orciona BC = £ - AB =

(SN

Haiinem AC no teopeme Iludaropa.
AC =AB? - BC? = 22 =0,96
11. B mpeyeorenuxe ABC yeoa C pasen 90°, yeor A pasen 60°, BC=2 . Haiidume AB.

YacTo B 3amayax BCTpeyarwTcsl TpeyronbHUKHM ¢ yraamu 90°, 30° u 60° uau ¢ yraamu 90°,

45° 1 45°. OCHOBHbIe COOTHOLIEHHUS [JIs1 HUX Jy4Yllle 3alIOMHHUTb HaU3yCTh.
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C

[To ycnosuio, AB — runorenysa, BC — karer, npotuBosexauuil yray A.

sinA = ¢ =5¢ = \/73, TaK Kak yron A pasen 60°. Orciona AB = £ = 4.

B HekoTOpbIX 3agauax TpebyeTcss HAUTH CHHYC, KOCUHYC WJM TaHTEHC BHELIHero yria Tpe-
YroJbHHKA. A UTO Takoe BHEIIHHH yToJ TPeyrojbHHUKA?

Ha stom pucyHke nzobpakeHbl CMeKHble YIJbl. TaK Ha3blBAOTCS YIJibl, UMEIOLIHe OOLLYI0
BEpLUMHY MU OOL1YI0 CTOPOHY M 00pasyoliue B CyMMe pa3BepHYTbIH yrod, To ecTb 180°.

7

[Ipono/mXunu onHy U3 CTOPOH TpeyroJibHUKa. BHemHu# yros npu BepuinHe B — 370 yrod,
cMexHBIH ¢ yrioMm B. Ecau yroa B ocTpblif, TO CMeXHBIH ¢ HUM YroJs — TyMNoH, 1 Ha060pOT.

d = 180°
=LA+ ZC
S111 @ = sin

COs5 @ — — COS

A C

O6paTuTe BHUMaHHUE, UTO
sin (180° — o) = sin «

cos (180° — a) = — cos
tg (180° — a) = —tg

Bremnun YToJ TpeyTroJibHUKa paBeH CyMMe ABYX BHYTPEHHHX YIJOB, HE CMEXXHbIX C HHUM.
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12. B mpeyzoavrure ABC yeor C pasen 90°, cos LA = —=. HaiiOume marneenc 6Heuineeo

V1T
yeaa npu sepuiune A.
I5}
@
ik I\ T

&
IlycTb (o — BHEIUHHMH YroJ NpH BepuinHe A.
cosp = —cos A = —\/Lﬁ. 3Has cos p, HakxeM tgp no Gopmyne

1 2

m =1+ tg (2

[Tonyunm: tgp = \/LZ =0,25

Yacro miisi 0603HaY€HUsT YTJIOB MOJb3YIOTCS TPeUecKUME OyKBaMu: v, (3, ¢ U Apyrumu. Bymer
3aMeyaresibHO, €CJIM Bbl BBIYUHTE MX HalHcCaHHe ¥ Ha3BaHHe. He Ha3biBaTh Ke HX BCSKHH pas
«3Ta IWTYy4YKa»! :-)

CrienMaJjibHO JJIsi 3TOTO B KOHIIE KHUTH MPUBENEH Ipeueckuil ajdaBuT.

Bo MHorux 3amayax 1o reoMeTpuM paccCMaTpPUBAETCs MPSMOYTOJbHBIH TPeyroJbHUK, B KO-
TOPOM BBICOTA MPOBeJeHa U3 BepLUMHBI NpAMOro yrsaa. [locMoTpuM, 4YTO MpH 3TOM MOJydaeTcs:

SBAC = SBOCH

.” SARC = SACH
& . i fi BH
.-'Jh sin 4 = i
. _4_ﬂn_fr_.f’lH
7 B 0 ; ; b
alb ch
Gy e o
ABfc 2 2

O6partute BHuMaHue Ha TpeyrosbHukd ABC, BCH u ACH. Mu Bugum, uto yron CAB
paBen yriy HCB, a yron ABC pasen yrmy ACH. MHbIMM c/0BaMH, Ka)KIblH M3 TPeX YIJOB
tpeyronbHuka ABC paBeH omHomy u3 yrsoB TtpeyrosbHuka ACH (u Ttpeyrosmbnuka BCH).
Tpeyroabauku ABC, ACH u BCH HasbiBatoTCsi MOgZ0OHBIMH.

13. B mpeyeorvnuke ABC yeor C pasen 90°, CH - svicoma, BC =3, cos /A = %
Hatioume AH.

B
H
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Paccmotpum tpeyronbHuk ABC. B HeM M3BeCTHBI KOCHHYC yria A U TPOTHBOJEXKAIIHUH
kateT BC. 3Has cunHyc yrina A, mbl Morju Obl Ha#iTu runoteHysy AB. Tak napaiiTe Haiimem
sin A:

sin? /A +cos? /A =1

.9 35 _

sin ZA—i-%—l

C o a1

sin ZA—%

sinZA:%.
Tor;LaAB:BC’:sinZA:S:%:3-6:18.

Paccmotpum npsimoyrosbHbii TpeyroabHuk BCH, /H = 90°. [lockonbky /HCB = /A,
sin/HCB=HB : BC.

Orciona HB = BC -sin /HCB = 3-% =2,
AH =AB—- HB =18 -2 =16.
Orser: 16.
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I'naea 10.

leomempus 6 kapmurKkax.

TpeyeonvHuku: ocrosHble opmyast, pakmoer u coomuouierus. Boicomol, meduarol u buccexk-
mpucet.

Yemoipexy2oroHuKku: OCHOBHbLe PopMYNbl, PaKmMbL U COOMHOULEHUSL.

Okpyxcrocme u Kpye.

O uem yapev cnpawusas mamemamura.

Haxe B Bapuantax EI'D 6asoBoro ypoBHSI ecTb 3amauyu 1o reometrpuu. [Ipu stom, y BbI-
MyCKHUKA LIKOJIbl 3HAHHUS [0 T€OMETPUH 4acTo OJM3KU K HYJI0. [eoMeTpuu B LIKOJIE HET.

Jla, B IIKOJIbHOM paclUCaHHUH eCThb TAaKOHW NpelMeT, HO 3K3aMeH 10 HeMy He obsi3aTeJieH,
MO3TOMY YPOKH IeOMeTPHH 3aMeHs0Tcsl moarotoBkod k [MA no anre6pe, MbITbeM OKOH, KJacc-

HbIM 4HaCoM, U B pe3yJbTaTe a6HTypI/IeHT He€ 3HaeT, KaK BbIYHUCJAWTDL TJIOLlaAb KBajapaTa 5.

151 pellleHHd MIaHUMeTPUUYECKHUX 3a/ad 4YacTh B Hy»kKHO coBceM HeMHOro. Bam He moHazno-
O4TCSl CIPaBOUYHMKH HJIM TOJCTeHHble COOPHHMKH lunaprajok. Bce ocHOBHble (hopMyJibl, (PaKThI
U COOTHOLLUEHUS B 3TOH KHUTe coOpaHbl B KpaTKHil Kypc «[eomeTpus B KapTuHKax». M TyT xe
M0Ka3aHo UX MpakTHUecKoe NMpUMeHeHHe, TO eCTh pelleHHe THUIOBbIX 3anau U3 baHnka 3ananui.
HekoTopble U3 HUX TpUBHAJbHBI — Oepu 4ucaa, MOACTaBJsAN B dopmyay. Ho Gosee nHTepecHbI
Te, B KOTOPBIX HCIO/b3YIOTCS T€ UJW UHble BaXKHble TIPUeMbl UK METOJHI.

Ha onHoé «kapTHHKe» CTPOMTCS lieJasi cepusi 3aiad, BCTpedawluxcs B BapuaHTax EI'D.
YacTo Hy>KHO NMOCMOTpPeTb Ha UepTexK He MPUBBIYHBIM B3IJISAOM, a KaK-TO HHaue, MO-APYyromy,
uyToObl BAPYT YBUAETb pelleHHe, TOYyBCTBOBATh, YralaTh €ro, a 3aTeM J0Ka3aTb CBOE Mpearo-
JIOXKEHUe U HalTh OTBET. DTUM Mbl U 3aliMeMcsl.

CrapaiiTech peliaTb 3alad¥ CaMOCTOSITEJIbHO, @ 3aTeM yxKe 3ar/siiblBaTb B pelleHHe, TpH-
BelleHHO€e B KOHIle IJ1aBbl. JIOrOBOPHJIUCH? :-)

HanowmHio emie pas, uto B 6saHke otBeToB EI'D Hy»XXHO nucatb TOJIbKO 4YHCJO!
Hu caHTHMeTpbl, HU Tpagychl, HU Kakue-AUOO0 elle BeJUUHMHBbl MUCATh HeJb3sl, UHAYe BaM
3acyuTaT owWKOKY. A HaM OIKOKKU He HYXKHbI!

Haunem ¢ TPEYTrOJbHUKOB U OCHOBHBIX q)aKTOB, C HUMH CBA3aHHBIX.

CymMma yrJioB J11060ro TpeyrospHHKa paBHa 180°.

B TpeyrosbHUKe HanmpoTUB O0JbIIEH CTOPOHBI JIEXKUT
6oabIKE yroj. HanpoTuB MeHbllled CTOPOHbI — MeHbIIHH
yTOoJI.

A CyMMa IBYyX CTOPOH TpeyTroJibHHKA Bcerga GoJibllie Tpe-
TbeH CTOPOHBI:
a+ ¢ > b (HepaBeHCTBO TPEYTOJbHUKA)

5 ne wyuy. Ha coBecefoBanuu 5 3a1ai0 yUeHHMKY JBa BOTIPOCA «HA 3aCHIMKY» — MPOIIY MOCYHTATh MJIOMIAMb
KBaJpaTa U HapUCOBAThb TPABUJbHBIN LIECTHYTONBHUK. BMECTO HEro MHe PUCYIOT HEUTO KPHBOE M MEPEKOLIEHHOE,
Kak Oy[TO HHKOT[A He BUAEJH HH raiiKy, HU CHEXHHKY! :-)
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A TpeyrosbHUK, y KOTOPOTO IBe CTOPOHBI PaBHBI, HAa3bIBa-
eTcsl paBHOOEIPEHHBIM. DTH CTOPOHBI HA3bIBAIOT GOKOBLIMH.
HanpoTuB paBHBIX CTOPOH JieXaT paBHbIe YIJibl. BhicorTa,
NpOBeleHHasl K TpeTbed cTopoHe (OCHOBaHHWIO) paBHOOGEN-
PEHHOTO TPEeYroJibHHKA, SIBJSETCS TaKKe MeIHAaHOW W Ouc-
CEKTPHUCOH.

/
/

PaBHOCTOPOHHUM (MJIM TIPaBUJIBHBIM) Ha3bIBAETCS Tpe-
YyTOJIBHUK, y KOTOPOTO BCE€ CTOPOHBI pPaBHbI. Bce ero yrubl
paBHBI 60°.
2
A B npsiMoyrosibHOM TpeyroJibHUKe OOJBLIME yroJ paBeH
90°. CropoHa, sekalllasi HaMpOTHUB HEro, Ha3blBaeTCsl TUIIO0-
, c TeHy3a, [Be Ipyrue — KaTeThl.
Teopema ITudaropa:
2 =a%+ b
C a B

A
CpenHell JMHMeH TpeyroJbHUKAa Ha3biBaeTCsl OTPe3oK,
COeMHSAIOIMA CepeuHbl ABYX ero ctopoH. CpeaHsis JH-
HUs MapaJj/esbHa TpeTbell CTOPOHe TPeyroJbHHKA U paBHa
B ee IOJIOBUHE:
a m = %.
C

,E[.HH 106010 TpeyroJbHHKA BBINIOJHAKTCA T€OpeMa CHHYCOB U TeopeMa KOCHUHYCOB.

B
Tr!ﬂ'r.":'MH ('HII:{(":IE'
- a “ b ‘ R
sinsAd  singB sinSC
o I - pagmyc onucanHol OKpYKHOCTI
b

Teopema KocuHycoB: ¢ = a? +b? —2a - b - cos C

A

76



Bce ¢opmyubl miiomanyu TpeyroJbHHUKA:

S = ah— absmC pr—&bc Vo (p (p—0)-(p—c)
(h- BbICOTa R — panuyc ONMUCaHHOH Opr}KHOCTI/I 7 — PaJMyC BIUCAHHOH OKDPYKHOCTH, p
- TIOJTyTIepUMETP. )

1. O0un u3 sHewlHux yeao08 mpeyeosvHuxa pasen 85°. Yeaol, He cmedxncHoble C OAHHbIM
BHeWHUM Yeaom, omHocamces Kak 2:3. Haitdume nauboavwuil us nux. Omeem Odaiime 8
epadycax.

BHewHu# yros TpeyrojbHHKa paBeH CyMMe IBYX BHYTPEHHMX YIJIOB, HE CMEXHBIX C HHM.
CaienoBaTe/ibHO, CyMMa JBYX APYTHUX YIJIOB TPeyroJbHHUKa paBHAa 85°, a UX OTHOLIEHHe PaBHO
2:3. Ilyctb 31 yrabl paBHbl 2z U 3z. [lonydum ypaBHeHHe

2x + 3z = 85 1 HaumeMm = = 17.

Torma 3x = 51.

OTBet: 5H1.
2. O0un u3 yeroe pasrobedperrno2o mpeyeorvruka pasen 98°. Hatidume odun u3 opyeux
ezco yearos. Omsem Odaiime 6 epadycax.

Kak Bbl n1ymaere, MOXKeT JIM paBHOOeIpeHHbIH TPeyroNbHUK HMeThb ABa yria rno 98°?

Het, xoHeuno! Benp cymma yrioB TpeyrosbHuka paBHa 180°. 3Ha4MT, OOUH U3 YIJIOB Tpe-
yroJibHUKa paBeH 98°, a n1Ba APYrUX paBHbI 1802—_98 = 41°.
OtBert: 41.

3. B mpeyeorvruxe ABC AC = BC, yeon C pasen 120°, AB = 2v/3 . Haiidume AC.

Ha pucynke yxe nana noackaska. Beicora CM nenut paBHOGenpeHHbl TpeyronbHUK ABC

Ha nBa npsiMoyrosbHbIX. OnHoBpeMeHHO CM sBJsieTCsl MeIMaHOH M OMCCEKTPUCOH TPEYTOJib-
nuka ABC.

Paccmotpum tpeyronabHuk ACM.
Yron AMC npsimoit, AM = %AB =3, /ACM = 60°.

W3 tpeyronbanka AMC Haiinem AC = AM : sin60° = /3 : § = % =2
Otsert: 2.

4. Ha pucyuke yeon 1 pasen 46°, yeon 2 pasern 30°, yeos 3 pasen 44°. Haiidume yeon 4.
Omsem Oatime 6 epadycax.
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JlaBaiiTe OTMETHM Ha uepTexe ellle HeCKOJbKO yroB. OHHM HaM MOHAno6ATCS

Cnavana Haiimem yroda 9.
On paBen 180° — /1 — /3 = 90°

Torma /6 = 90°
L7 =180°— /2 — /6 = 60°,
Yron 4, cmexHBIH ¢ yrjoM 7, paBeH 120°.

Orser: 120.

3aMeTHM, UTO TaKoH crocob pellleHUs] — He eTUHCTBEHHBIH. [IpocTo HaxXonKTe U OTMedakTe
Ha yepTeke BCe YIJibl, KOTOPble MOXXHO HAUTH, - U, B KOHIE KOHLIOB, MOJy4YUTE OTBET.

5. Yenvl mpeyeorvruka ommuocames kax 2:3:4. Haiioume menowiuti us nux. Omeem daiime
8 epadycax.

[IycTh yrael TpeyrosbHUKa paBHbl 22, 3x U 4x. Torma
2z + 3z + 4x = 180°

9z = 180°

r = 20°

Torpa 2x = 40°.

Ortser: 40.
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BbICOTbI, MeauaHbl N 6HCC€KTpI/ICbI TpeyroJbHUKaA.

BB ('
BricoToil TpeyroneHnKka Ha3bIBAETCA NEPNeHguKYNAp,
ONYLWEHHBIA U3 BEPLIWHBLI TPEYrONbHNKA
Ha MPOTWBONONOMHYKD CTOPOHY.
A4 C vA
B ('
=
B tynoyronsHom TpeyronbHWKE BbICOTA
ONYCKAETCA Ha NPoAONMEHWE CTOPOHLI.
A
B
Tpw BeICOTEI TpeyronbHWKa BCErAa NEpecekaroTcs
B OAHON TO4YKE,
L ]
-
A (5

Co (0 T B cny4ae Tynoro yrna nepecekawTtcs
- NPOAOMIKEHNA BLICOT.
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Mepnanoil TpeyroneHWKa Ha3kLIBAETCA OTPE30K,
COEQMHAKOWMNIA BEPWNHY TPEYIONEHWKA C
cepeauHoil NPOTUEONONOKHOR CTOPOHLI.

Tpw Megnanw TpeyroneHWKa nepecexaloTca B OgHON
TOYKE W AENATCA B HEW B OTHOWEHWK 2:1,
CHUTaA OT BEPLUWHEL.

bBuccekTpuca TpeyronsHuka AennT yron
TPEYronsHWKa nancnam.

Tpw BuccekTpucel NepecekaroTca B OAHON TouYKe,
KOTOPaA ABNAETCH LEHTPOM OKPYMHOCTH,
BNWCAHHOM B TPEYroNbHUK.

6. Hatioume ocmpoili yeoar mexncdy buccekmpucamu OCMpoLx Yea08 NPAMOYe0LbHO2O mpe-
yeoavruka. Omeem datime 8 epadycax.

A
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[Tyctb GuccekTpuchl Tpeyrosbhrka ABC (B kotopom yron C paBeH 90°) mepeceKkaiTcsi B
Touke M.
Paccmotpum tpeyroabHuk ABM.

/MAB = %ZBAC,

[ABM = /ABC, rtorna /AMB = 180° — /M AB — /ABM = 180° — % (LABC + [BAC).
OcTpelil yros MeXxay OMCCEKTPHUCAMU Ha PUCYHKe 0003HAYeH .

Yroa ¢ cMexHbi# ¢ yriom AMB, cienoBatesibHo, ¢ = % (/ABC + /BAC).

[Tockonbky TpeyronbHuk ABC — mpsmoyronbueiéi, To ABC + BAC =90°.

Torfa ¢ = 1 (LABC + [BAC) = 90° : 2 = 45°.

OTBet: 45.

7. Ocmpole yeaol npamoy2oavHoeo mpeyeorvruka pasrol 29° u 61°. Hatidume yeoa mescoy
8blcOMOLL U buccekmpucoil, nposedeHHbiMuU U3 Bepulunbl npamoeo yeaia. Omeem Oaiime 8

epadycax.
A
29°
K
H
C 61°\p

[Tycts CH — BBICOTA, NpOBefieHHasl U3 BepluuHbI npsamoro yraa C', CK — 6uccekTpuca yraa

Torna /ACH = /ABC = 61°,

[ACK =90°: 2 = 45°,

Yron mexny BeICOTOH M OucceKTpucod — 3to yroa KCH.
(KCH = /ACH — /ACK = 61° — 45° = 16°

Ortser: 16.

8. Hsa yera mpeyeonrvruka pasror 58° u 72°. Haiidume mynoii yeos, komopoiti obpasyrom
8bLCOMbL MPEYeoNbHUKA, 8blx00suue U3 sepuiur amux yearos. Omeem datime 8 epadycax.

A

W3 tpeyronbuuka ABH (yron H — mpsimoit) Haiinem yron BAH. OH paBeH 18°.
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W3 tpeyronbunka ABK (yron K — mpsimoil) Haiinem yron ABK. OH paBeH 32°.
B Ttpeyronbnuke AODB usBecTHB! ABa yraa. Hadpem tpetuit, To ectb yroa AODB, KOTOpbIH

U SIBJISIeTCS TYMBIM YIJIOM MeXAY BbiCOTaMH TpeyrojbHuka ABC'
/ =180° — 18° — 32° = 130°.

Orser: 130.

9. B mpeyeoavrnuke ABC yeon C pasen 58°, AD u BE - buccekmpucol, nepecexarouiuecs
6 mouxe O. Haiidume yeon AOB. Omeem Odatime 8 epadycax.
A

58°
C D B

[Tyctb B TpeyrosmbHuke ABC yron BAC pasen A, yron ABC pasen B.
Paccmotpum tpeyroabHuk AOB.

[(OAB =LA

LABO = /B, torna LAOB = 180° — £ (LA + B).

W13 tpeyronbirnka ABC mosmyuum, uto /A + /B = 180° — 58° = 122°.
Torsa LAOB = 180° — & (LA + /B) = 180°°61° = 119°,

Otgert: 119.

10. B mpeyeorvruke ABC yeonr A pasern 60°, yeor B pasern 82°. AD, BE u CF - 6uccek-
mpucel, nepecekarowuecs 8 mouke O. Haiidume yeonr AOF. Omsem Odaiime 6 epadycax.

C

Haiinem yron AC'B. OH paBeH 38°.
Torna LACF = %ZACB — 19°.

U3 tpeyronburka AC'F Haiinem yron AFC. On pasen 101°.
Paccmotpum tpeyronmpHuk AOF.

/AFO =101°, /FAO = %ZBAC — 30°. 3uaunrt,/AOF = 49°.
OrtBerT: 49.

82



YeTpipexyroabHUKHN

CJIGILYIOU_I,EIH TeéMa — YeTbIPEeXYTrOoJbHHKH. Hpemne yeM K HeH HepeﬁTH, JaJuM HeCKOJIbKO

BaXXHBIX ONpeJe/eHUH .

[Tyctb npsimble a 1 b mapansesibHbl, IpsMas ¢ NepecekaeT UX U Ha3bIBAETCS CeKylleH.

[Tpu sTom obpasyercst 8 yrioB. OHM MOKa3aHbl HAa PHUCYHKe.

[

il

b

Yrabl 1 u 3 (a takxke 2 u 4, 51 7, 6 U 8) HasbIBalOTCS BEPTHKAJIbHBIMH.
BepTukaJjbHbie YIJbl PaBHbI, TO €CTb

/1= /3,

/2 = /4.

Yrawl 2 u 3 — cmexHble. Ix cymma paBna 180°.

Yrael 2 1 6 (a Takke 3 U 7,1 u b, 4 u 8) HA3LIBAIOTCS COOTBETCTBEHHBIMM.
CooTBeTCTBEHHbIE YIJbl PaBHbI, TO €CThb

/2 = /6,

/3= /T.

Yrabt 3 u 5 (a takxke 21 8, 1 U 7, 4 u 6) HAa3bIBAIOT HAKPECT-JI€KAUIUMH.
HakpecTt-nexaniue yriabl paBHbI, TO €CTb

/3 = /5,
/1= /7,
/2 = /8,
/4 = /6.

Hakownen, yrasl 1 u 6 (a Takxke 4 ¥ 7) Ha3bIBalOT OAHOCTOPOHHUMH. MOXKHO CKa3aTh, UTO

OZHOCTOPOHHHE YIVIBl JIeXKaT «I10 OJHY CTOPOHY OT BCEH KOHCTPYKLHH».

CyMMa ogHOCTOPOHHUX YyIJoB paBHa 180°, To ecTh
/1 + /6 =180°,
/4 + /7 = 180°.

ATU q)aKTbI IpUTOAATCA HaM, KOrga MBI 3aliMeMcs 3agadaMy O HYEThIpEeXYyTOoJIbHUKAaX. Ko-

HEYHO, TaM UX ellle HaAdo pas3rJsdneTh. SaTO, YBUAEB Ha 4YepTeKe ONHOCTOPOHHHUE HJKU HAKPECT-
JiexKalllye YrJbl, Bbl CAeJlaeTe OAWH K3 1IaroB, U3 KOTOPbIX KU COCTOUT pelIeHHUE.
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1

i

m = %{u + b}

i) h

A LN D

AB=CD, BC =DA
LA =20
LA+ 2D = 180°

Tpaneyns - HeTLIPEXYrONLHWK, UMEIOLWMIA OQHY Napy
NapannenbHblx CTOPOH.

3TW CTOPOHLI HA3BIBAKOTCA OCHOBAHWAMU TpaneLum,
age apyrve - BokoBblE CTOPOHEI.

Cpeanas NUHWA Tpaneuun — oTPe3oK, COeaNHAIOLNA
cepeftbl DOKOBbIX CTOPOH.

CpeaHas NWHWA NapanfenkHa OCHOBAHWAM Tpaneuun
W PaBHa WX NONYCYyMME.

Mnowane Tpaneynn: S = 5{:1 + b)h

Mapannenorpamm - YeTBIPEXYTONEHWK, WMEKOLIWA ABeE
napel NapannenkHblx CTOPOH.

HPOTHBGHOHO}KHHE Yrnel napannenorpamMma paeHbl,

Cymma yrnoe, npunemaunx K oAHOR CTOPOHE
napannenorpamMma, pasHa 1807,

.D,HEIFOHEIJ'II"I napannenorpamma B TO4MKE NepeceydeHnA
OenaTCcA Nononam.

[nhowaas napannenorpamma: S =absin /A = ah

Pomb - ato napannenorpamm,
¥ KOTOPOro BCE CTOPOHbLI PaBHbI.

AOwaroHann pomba nepneHaAnKyNapHel U ABNAKOTCA
buccekTpucamn yrnoe pomba.

Mnowaps pomba: S = %dldg

[pamoyroneHWK - 3TO Napannenorpamm, y KOToporo
BCE YINEl NPAMEIE.

OwaroHann NpAMOYronkHWKa PagHkI.

Mnowagae npamoyronsiuka: S = ab

Keappat - 370 NnpAMOYroneHIK,
¥ KOTOPOro BCE CTOPOHLI PABHBI.

Opyrumn cnosamu, 310 pomb ¢ npamMbiMK yraamm.

lNnowaae keagpaTa: S =a?

11. Haiidume cmopony keadpama, OuaeoHalb KOMOpPOo2o pasHa /8.

[Iycth @ — cTopoHa kBagpara. Torna auaroHanb paBHa a\/2 , v 3HauuT, a = 2.
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OrserT: 2.

12. B mpeyeorvruxe ABC yeor A pasen 60°, yeor B pasen 82°. AD, BE u CF — svicomeL,
nepecexarouiuecs 8 mouke O. Haiidume yeor AOF. Omsem datime 6 epadycax.

B

D
B29

o

60 H
A E C

Paccmotpum yetsipexyroibHUK BFOD. ¥Yrael F u D B Hem — npsimble, yron B pasen 82°.
Cymma yrJioB J11060r0 4eThipexyroJabHUKa paBHa 360°, cienoBatenbHo, yroa FOD pasen 98°, a
yrosa AOF — cmexHblll ¢ HUM — paBeH 82°.

Orser: 82.

13. Ocmpole yeavl npsamoyeosbHoco mpeyeorvHuka pasuol 24° u 66°. Hatidume yeonr meoxrc-
dy evicomoli u meduaHoil, nposedeHHoimu U3 8epulurbl npamozo yeaa. Omeem datime 8
epadycax.

B

C A

[lo cBo¥icTBY BBICOTBHI, IPOBEIEHHOH M3 BepLIMHBI NIPSIMOro yrJa,
[{ACH = /ABC = 24°.

Paccmotpum tpeyronbuuk BMC. Kak BBl nymaete, uTo MOXKHO cKasaTb 06 oTpe3kax BM wu
CM?

Buaumanue! Ceiiuac Mbl c(hOpMy/IUPYEM U JOKaKeM TEOpPEMY:
B npsiMmoyroJibHOM TpeyroJbHUKe MelAuaHa, MPOBeJeHHas K TMIIOTeHYy3e, paBHA MOJO-
BHHE THMIIOTEHY3bI.

B camom nene, moctpoum tpeyronbHuk ABC no npsimoyrosbarka ACBK.
JlnaroHany npsiMOyroJibHUKA PaBHBl U JAEJATCS TOMOJNAaM B TOYKE IepecedeHHs. 3HAUUT,

BM = CM.
To, 4TO MBI TOJIBKO YTO CHeJIAIM — NIPUMep MaTeMaTH4eCKOro JoKa3aTeJbCTBa.
Hrax, BM = CM, 3Hauut, TpeyroibHuk BMC paBHoOenpeHHbIH, 1 yron BCM paseH 24°.

Torpa yron MCH (mexny menuaHodl u BeicoTOM TpeyronbHuKa ABC) paBeH
180° — 24° — 24° = 132°.

Orser: 132.
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14. Buccekmpuca mynoco yera napasresocpamma Oeaum npomusOnOLOHCHYO CMOpPO-
HYy 8 omHoweHuu 3:4, cuumas om eepuiuHol. mynoeo yzia. Hatidume 6osvuiyro cmopory
napaaieroepamma, ecau eco nepumemp paser 88.

i ;

/us)

A M

[Ilycte BM - Guccektpuca tynoro yria B. Tlo ycnouto, orpesku MD u AM pagHbl 3z U
4x COOTBETCTBEHHO.

Paccmorpum yraet CBM u BMA. Tlockonbky AD u BC mapannensus, BM - cekymias,
yrisl CBM u BMA sBasitoTess HakpecT-sexamuMd. Mbl 3HaeM, 4TO HaKpeCT-JeXKallue YTJIbl
paBHbl. 3HauuT, TpeyroabHUK ABM - paBHOGenpeHHbIH, cienoBaTesbHo, AB = AM = 4z.
[lepumetp nmapaJssesnorpaMmma — 3TO CyMMa BCeX €ro CTOPOH, TO €CTb

T+ Tx + 4x + 4z = 88.

Orciopa = = 4,

Tr = 28.

OrtBet: 28.
15. [Ipamas, nposedennas napaiiesoho 6OK0BOL cmoporHe mpaneyuu yepes KoHel, MeHbo-

uieco OCHOBAHUSA, pasHO20 4, omcekaem mpeyeorvHuK, nepumemp Komopoeo paser 15. Haii-
dume nepumemp mpaneyuu.

4

b
ATo snerkas 3ajada — BCe Cpa3dy BHAHO Ha 4HYEPTExKe.

[TycTb CTOpOHBI TpeyroJbHHKa, O KOTOPOM TOBOPHUTCS B YCJOBHH, paBHHl a,b u c. Torma
nepuMeTp Tpaneuuu paseH a +b+4+c+4=a+b+c+8=15+8 = 23.
Mpl BoCMO/Ib30BaMUCh TEM, UTO MPOTHBOMOJOXKHBEIE CTOPOHBI MapaJyiesiorpaMMa PaBHBL.

Orser: 23.

16. HYemy pasern boavwiull yeor pasrobedpernoli mpaneyuu, ecau uU38eCmHoO, 4mo pas-
Hocmb npomusgonexcawux yearos pasua 50°? Omseem daiime 6 epadycax.

HanomHuM, uTo paBHOOEXPEHHOM (MM PaBHOOOKOH) Ha3biBAaeTCsl TparelHus, Y KOTOPOH
60KOBbIE CTOPOHBI paBHBI. CJiefoBaTebHO, PaBHBI YIJbl NPU BepXHEM OCHOBAaHHH, a TaKxkKe
YIJIbl TIPU HU2KHEM OCHOBaHUH.

HaBaiite nocmoTpuM Ha yeptex. [lo ycaoButo, a — 8 = 50°, T0 ecTb av = 3 + 50°.
Yrael o v B — OLHOCTOPOHHHE INPU MapaJlesNbHbIX NPSIMBIX U CeKYIIeH, C/el0BaTeNbHO,
a+ [ = 180°.
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Hrak, 25 + 50° = 180°
£ = 65° torma a = 115°.

Orser: 115.

17. Haiidume gv.comy pomba, cmopora Komopoeo pasHa \/3, a ocmpuiti yeoa paser 60°.

OnuH M3 MOAXONOB K pEIIeHHIO 3ahad 10 reOMeTPHH — MeToH miaomaaei. OH COCTOUT B
TOM, YTO TJIOIIAAb (DUIYPBI BbIPAXKaeTCsl OBYMsI Pa3HbIMH Crloco6aMH, a 3aTeM W3 MOJYYeHHOTo
ypaBHEHHS] HaXOAMUTCS HEU3BECTHAsl BEeJHMYMHA.

[Iyctb a — cTopona pom6a. Torna

S = a?sin 60° = ah,
3-§:J§h.

Orcrona h = % =1,5.

18. Ocnosanus mpaneyuu pasnor 4 u 10. Hatidume 6orvbuiuil u3 ompeskos, Ha Komopole
deaum cpedHtor AUHUK 3MOL mpaneyuu 00Ha U3 ee duacoHarell.

B4 C

CkaxkuTe, 4TO Bbl BUIUTE Ha yepTexxke? MOXKHO cKa3aTh, 4TO H3oOpaxkeHa Tpanernus ABCD,
¥ B HEH MpoBe/leHa CPefiHss JUHHUSA. A MOXHO yBHAETb U Apyroe — ABa TpeyronabHuKa, ABC u
ACD, B KoTOpBIX NpoBeieHbl cpenHue JuHUU. [Iponomxkaiite! Janbiie Bce mpocTo.

Cpe,[LHHH JIMHWA TPEeYyroJibHHKa paBHaA I[M0JIOBUHE OCHOBAHHA, 3HAYUT, T — %AD = 5.

OTgert: 5

19. Ocnosanus mpaneyuu pasnor 18 u 6, 6okosas cmopowa, pasnas 7, obpadyem c
00HuUM u3 ocrosaruli mpaneyuu yeonr 150. Hatidume naoujade mpaneyuu.

B 6 ¢
y/
7
30° h
A H 18 D
[To ¢opmyne nmiomwann tpaneuuu, S = agbh. OcHoBaHUS €CTh, OCTAJ0Ch HAHUTHU BBHICOTY.

Yrasl A v B — oIHOCTOpPOHHME NPH MapaJiesbHbIX NPSMBIX U CeKylleH, c/eloBaTesbHO,
/A = 180° — /B = 30°. [lpoBenem BbicoTy BH. Hatinem nnuny otpeska BH u3 mnpsimo-
YTOJIBHOTO TpeyrosbHUKa ABH.

3 o 1 ;
BH — AB * — S = .
sin 30 { 5 5

Torna njomanb Tpaneuuu paBHA

Orser: 42.

618 .7 _ 4o
2 2 7
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20. Jluaeonaru pomba omwuocamcs kax 3:4. [lepumemp pomba pasen 200. Hatidume
goicomy pomba.

B

4x

3x 4 3x

4x

D

[Iycte nuaronanu pom6a paBHBI 6 U 8x.

PaccMotpum npsiMoyrosibHBIN TpeyroibHUK AOB.

[To teopeme ITudaropa AB* = AO? + OB?

AB? = 922 + 1622,

AB? = 2522,

Otcrona AB = 5.

[Tockonbky nepumetp pasen 200,

bx -4 =200

x =10, AB = 50, a nuaronanu pomb6a paBHbl 60 u 80.

Ham Hango HaliTH BeICOTY pomba.

JaBaiite npumeHum Meton muomaned. C omgHOH cTOopoHbl, S = ah. C Apyro# CTOPOHBI,
momans pomba CKJIaablBaeTCs M3 Miollafed nByx paBHbIX TpeyrosbHHKoB ABC u ADC, To
ecTb pasHa 60 - 40 = 2400.

Otctona h = S : a = 2400 : 50 = 48.

Orser: 48.

21. B pasHobedperHoli mpaneyuu OuacoHaru nepneHOuKyssapHol. Boicoma mpaneyuu
pasna 12. Hatidume ee cpedHioro AUHUIO.

D

Ha nepBbl#i B3r/siA KaxKeTcsi, 4YTO JaHHBIX He XBaTaeT. OCHOBaHUS He IaHbl, TONbKO BbICOTA.
Ho Ha camom pese 3amaua coctaB/jieHa KOppeKTHO. Benb Mbl 3HaeM, 4To Tpamelusi paBHOOen -
peHHasi ¥ ee OMaroHaad MeprneHAUKY/spHbl. OTMeTbTe Ha 4epTexke BCe YIVIbI, KaKHe MOXKHO
HaliTu. Pacemotpute tpeyroapuukud AOD u BHD.

Tpeyroabuuk AOD — npsiMoyroJibHbIA U paBHOOeApeHHbIH, 3HauuT, LZOAD = /ODA = 45°.
3HauuT, TpeyrodbHUK BH D — ToXe MPSIMOYTOJbHBIA U paBHOOENPEHHBIH.
Otcrona BH = HD = 12.

Bripasum oTtpe3ok H D uepes ocHoBanusi Tpaneuun AD u BC.
HD = AD — AH = AD — AD=BC _ AD + BC.

3ameyatesbHo! OkasbiBaeTcs, OTpe3oK AD paBeH CpelHeH JUHUU Tpamnelnuu!

Orser: 12.

88



22. Jluaeonaru wemoipexyeorvhuka pasuol 4 u 5. Haildume nepumemp uemoipexyeorvru-
Ka, BepUILHAMU KOMOPO2O SABASIOMCS CepeduHrbl CMOPOH OAHHO2O YemblpexyeoibHUKA.

O6patuTe BHHMaHHe, UTO B YCJOBHH He CKa3aHO, KaKOH 3TO UETBIPeXyTOJbHUK. Mbl He
Oynem pHUcoBaTb ero Kpacusee, ueM OH ecTb. [IycTb 3T0 OyneT NpoNU3BOJNBHBIH UEThIPEXYTOJbHUK
— BCe CTOPOHBI pasHble, YIJIbl TOXKe BCe pas3Hble.

[Tlycts AC = 4, BD = 5. OT™MeTHM CepeUHbl CTOPOH, COEMHUM HX MO MOPSAKY ¥ MOCMOT-
pHM, UTO MOJYYHJIOCH.

Ouenb uHTepecHo. [loxoxe, yetbipexyroibHuK MNKP — napannenorpamm. [Jokakute 3To.
[ToctapaliTecb HaliTH Ha yepTexKe TPEYrOJbHUKH, B KOTOPBIX MPOBEEHBl CpefHHe JUHUU. Boc-
N0J1b3yHUTECh CBOMCTBOM MPOTUBOIOJOXKHBIX CTOPOH MapaJJesorpaMma.

Paccmotpum tpeyronbHuk ABD. B nem NM - cpennsis aunus. OHa napasnenbHa BD u
paBHa mosioBuHe BD, To ectb 2,5. Torma K P — cpenHsis jquHus TpeyrospHuka BDC. OHa
TOXKe mapaJnenbHa BD u paBHa nojoBuHe BD, To ecThb 2,5.

Ananoruuno, NK u M P napannensas AC,

NK:MP:%AC:Z

[TpoTrBOMONOXKHBIE CTOPOHBI YeTbipexyronabHuKa M N K P monapHo napaJebHbl. 3HAUHUT,
MNKP - napannejorpamMmm. Ero nepumeTp paBeH CyMMe BCeX CTOPOH, TO €CThb 9.

OrserT: 9.

23. OcHosanus mpaneyuu pasHol 3 u 2. Hatidume ompe3ok, coedunsroujuti cepedurol
duaeonaneti mpaneyuu.

[TpoBenem PQ - cpennioro qunuio tpameuuu, PQ = 2,5. Jlerko mokasaTb, 4TO OTpe30K
MN, coenuHSIIOUIME cepeUHbl THArOHaNel TparnelrH, JeXUT Ha cpenHel JuHuu. [lanblie Bce
npocto. CyMeeTe MPONOJIKUTb pelleHne?

PM - cpennsist nunus tpeyronbHuka ABC, 3nauut, PM = 1.
NQ@Q - cpenHsisg nuHus TpeyronpHuka BC' D, 3Hauut, NQ = 1.
Torna MN =PQ — PM —NQ=25—-1—-1=0,5

Orser: 0,5.
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Caenymounias TeMa — OKPYKHOCTb, KPYT M BCe CBSI3aHHbIE C HUMU 3aJauH.

NESICIOAN

OTpesok, coeAUHAOWNA [BE TOYKW HA OKPYMHOCTHN,
Ha3bIBAETCA XOPAa.

Camasn Donblias xopAa NpoxoanT Yepe3 LUEeHTP OKPYXKHOCTH
W HA3LIRAETCA AUAMETP.

Yron, BeplIMHA KOTOPOTO NEXWNT B LIEHTPE OKPYXXHOCTH,
Ha3bIBAETCA LeHTpanbHbeiM. Bennyuna uenTpansHoro

Yrna paBHa YrnoBoR BENWHMHE AYTW, HA KOTOPYHO OH OMUPAETCS.
Yron [J Tome MOXHO Ha3BaTk LEHTPaNBHBIM.

Toneko oH onupaeTcs Ha gyry, koTopas Gonbwe 1807

Yron, BEPWNHA KOTOPOrO NEXWT HA OKPYMHOCTW, @ CTOPOHEI
I'IEPECEKEIIOT GKP:"}KHDCTI:, Ha3bIBAGTCH BEMNWCAHHBLIM.
Benwuwna enucannoro yrna paEHEI NONOBWAHE UEHTPANLHOIO
Yrna, onuparolLerocs Ha Ty JKe Oyry.

Brucauneie yrael, onnpalowmeca Ha ogHy W Ty XKe AYTY, PaBHbL.

Brucanuelid yron, onupatowniica Ha gMamMeTp, - NPAMOIA.
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MpaAmasn, MMEIOWAS € OKPYKHOCTBIO TONBKD OAHY 0DLYIO TOUKY,
Ha3bIBAGTCA KACATENLHOA.

KacateneHaa K OKpYXHOCTW NEpneHgukynapHa paguycy,
NPOBEAEHHOMY B TOYKY KacaHWs.

OTpeskn kacaTenbHelX, NPOBEAEHHBLIX N3 OHON TOYKW, PaBHLI.

B nioboii TpeyronsHMK MOMHO BNUCATEL OKPYKHOCTh.
Eé ueHTpom sBnaeTca To4dka nepeceqeHun BUCCEKTPUC TPeyronbHMKA.

Bokpyr noboro TpeyronbHuMKa MOMHO ONWCaThk OKPYMHOCTD.
Eé uenTp - To4ka nepecedeHwn CepealHHbIX NEpPNeHanKynApos
K CTOPOHaM TpeyrofbHUKa.

WHorpa roeopAT ewe, 4To OKPYMHOCTE ONWCAHA OKONO TPEYroNbHMKA.
ITO O3HAYAET TO XKe CamMoe - BCE BEPLUMHbLI TPEYroNbHUKA NexaT
Ha OKPYHHOCTH,

Y NpAMOYroNbBHOTO TPEYFONEHWKA LEHTP ONWCAHHOW OKPYKHOCTW NEXWUT
Ha CEPefWHE TUNOTEHY3bI.
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D
LA+ 20 = 1807

B
d

i+c=hb4d

YeTLIpEXyronsHUK MOMHO BNUCATE B OKPYMHOCTL TOrAa
W TONBKO TOTAA, KOrAa CYMMbl €0 MPOTWBONOIOMHBIX YIOE
paeHbl 180°.

HeToIpExyroneHWK MOMHO ONWCaThL BOKPYT OKPYXXHOCTW TOrga
W TONBKO TOrAa, KOrga CyMmel JNWH €ro NpoOTUEONONOMHLIX
CTOPOH PABHHI.

24. Yemy pasen snucauuolilti yeon, onuparoujutica Ha duamemp okpyscrocmu? Omeem

datime 8 epadycax.

BrnucaHHBIH yroJ, onvparoIuics Ha IHaMeTp, — NPSIMOH.

Orser: 90.

25. Lenmpanvrolil yeoar Ha 36° 6oabuie 0CMpoco 8RUCAHHOZO Y2AQ, ONUPAIOULECOCs HA
my oce dyey okpyxrcHocmu. Haiidume enucannoiil yeor. Omeem datime 8 epadycax.

4

@

[lycTe ueHTpanbHBIA yros paBeH x, a BIMCAHHBIA yroJ, ONMPAIIIMHACA Ha Ty XKe ATy,

paBeH y. Mbl 3HaeMm, uTo = = 2y.

Orciona 2y = 36 + v,
y = 36.

Orser: 36.
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26. Paduyc okpymcrocmu pasen 1. Haiidume sesuuurny mynoeo 8nucanHo2o yeaa, onu-
paroujeeocs Ha xopdy, pasrywo v/2. Omeem daiime & zpadycax.

.

A
K

Iycts xopna AB pasua /2. Tymoii BIHCAHHEIH YToJI, OMUPAIOIIMACS Ha 3Ty XOpAy, 0603Ha-
YUM Q.

B tpeyronbuuke AOB cropons AO u OB paBHb 1, cropona AB paBHa /2. Ham yike
BCTpPEeUaNUCh TakHe TpeyroibHUKH. OdeBHAHO, 4To TpeyroabHUK AOB - mpsMoyronbHbIH U
paBHOGenpeHHbIH, TO ecTh yroa AOB pasen 90°.

Torpa nyra ACB paBna 90°, a nyra AKB pasna 360° — 90° = 270°.

Brnucannbiii yron « onupaercs Ha ayry AKB u paBeH mosioBHHe Yr/ioBOH BeJMUHHBI 3TON
IyTH, TO ecTb 135°.

OTger: 135.

27. Yemy pasen mynotl 8nucavHvlii yeon, onuparowuiics Ha xopdy, pasHyro paduycy
okpyscrocmu? Omeem datime 8 epadycax.

DTa 3ajaua Moxoxa Ha npeabayllyo. Bel 6e3 Tpyna pelidTe ee camu.
OTget: 150.

28. Xopda AB deaum okpymrcrocme Ha 08e wacmu, epadycHble BeAUULUHbL KOMOPbLY OMHO-
camca kak 5:7. [1o0 kakum yeaom eudna ama xopda us mouxku C, npurnaodsexncawieti mervulell
dyee oxkpyrcrocmu? Omeem Odaiime 8 epadycax.

B

5x

Tx
A

['1aBHOe B 3TOM 3ajaye — NpaBUJ/bHBIM YepTexk U MOHMMaHHe ycjoBus. Kak Bbl moHuMaeTe
Boripoc: «Ilog KakuM yrjiom Xopaa BuIHA U3 TOUKH CP»

[IpencraBbre, yTo BBl cuauTe B Touke C v BaM HEOOXOOMMO BHAETh BCE, UTO TMPOUCXOAUT
Ha xopne AB. Tak, kak 6yato xopaa AB — 3To 3KpaH B KHHOTeaTpe :-)
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OueBHIHO, YTO HYKkHO HalTH yroa ACB.

CymMmMa aByX NyT, Ha KoTopble xopaa AB ne/qUT OKPYKHOCTb, paBHa 360°, TO eCTb

bx + T7Tx = 360° Orciopa x = 30°, u Torma BnucaHHbIH yroa AC'B onupaercs Ha AyTYy,
paBHy 210°.

BesuurvHa BNHCAHHOTO yIyia paBHAa I0JOBUHE YIVIOBOH BEJUUYMHBl OyTH, HAa KOTOPYK OH
onupaercsi, 3Hauut, yroa AC'B pasen 105°.

Orser: 105.

29. Yemvipexyeorvrux ABCD snucarn 8 okpysxcrocms. ¥eon ABC pasen 110°, yeor ABD
paser 70°. Haiioume yeonr CAD. Omeem Odaiime 8 epadycax.

BrnucaHHble yIyibl, OnupaloUiMecs Ha OfAHY U TY Ke NyTY, PaBHBI.
Yron CAD onupaetcsi Ha Ty Xe Ayry, uto u yroa C'BD, kotopblil paBen 110° — 70° = 40°.

Ortser: 40.

30. Cmoponubl uemoipexyeorviuka ABCD AB, BC, CD u AD cmseusarom dyeu onucanHoll
OKpYHHOCMU, 2PAOYCHbLE BEAULUHbL KOMOPbLX PasHbL. coomeemcmeaenno 95°, 49°, 71°, 145°.
Haiioume yeon B amoeo uwemoipexyeoronuxa. Omsem daiime & epadycax.

B
49°
959 C
71°
A
D

145°

[Io ycnoButo, yeTbipexyroibHuk ABC'D BnucaH B OKPYKHOCTbD.
Yron B onupaetcs Ha ayry ADC', paBHyto 145° 4 71° = 216° u paBeH M0JOBUHE 3TOH AYTH,
TO ecTb 108°.

Orser: 108.

31. Ocmpeolil yeoar pomba paser 30°. Paduyc enucarroti 8 amom pomb oKpyicHOCMuU pager
2. Hatioume cmopony pomba.
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OxpyXHOCTb BnHMcaHa B poMmMb. DTO 3HAYHUT, UTO OHA KacaeTcs Bcex CTopoH pomba. Ka-

caTeJibHas NepPHeHJUKY/ISIpHA paguycCy, NPOBEAEHHOMY B TOUKY KAaCaHHs, U 3HAYUT, AHAMETP
OKPY2KHOCTH paBeH BbICOTE poMmOa.

[Ipumenum merton muomanei. O HeM pacckazaHo B 3agauve 17. Belpasute miomanb pomoba
IByMSsl crioco6amMu U HalUAUTe CTOPOHY pomOa.

[Iycth @ - cTopoHa pomba. Torna

k%” = a® - sin 30° = ah.

2

=za*=a-4

2

Otcrona a = 8.

Orser: 8.

32. OK0A0 OKpYMHOCMU ONUCAH MHOEOYEOAbHUK, NAOU,a0b Komopoco pasHa 5. Eco ne-
pumemp paser 10. Haiioume paduyc amoti okpyxcHocmu.

D

B

O6patuTe BHHMaHHe, YTO B YCJOBUM Jlake He CKa3aHO, CKOJBKO CTOPOH Yy 3TOr0 MHOTO-
yroJbHuka. Bunumo, 3to HeBaxkHo. [lycTh nx OyneT nsiTh, Kak Ha PUCYHKe.

OKpy»XKHOCTb KacaeTcsi BCEX CTOPOH MHOTOYTroJibHHKA. JlaBaliTe OTMETHM LIEHTP OKPYKHO-
cti — Touky O — ¥ mpoBeneM NeprneHIUKYJsSPHbIE CTOPOHAM PaJMyChl B TOYKH KacaHWUS.

JlaBaiite Takke coenuHuM Touky O c BepmnHamu A, B, C, D, E. Mbl nonyuunu Tpeyrosib-
Huku AOB, BOC, COD, DOE u EOA.

OueBUIHO, YTO MJOIIAAb MHOTOYTOJbHUKA S = Saop + Spoc + Scop + Spor + Seoa-

Kak Bbl nymaeTe, yeMy paBHbI BBICOTBI BCEX 3THX TPEYTOJNBbHHUKOB M KakK, MOJb3YSICh 3THUM,
HaUTH paguyc OKPY>KHOCTH?

BricoTsl Bcex TPEeYyroJbHUKOB OJWHAKOBLI U PaBHbBI paiuyCy OKPY2KHOCTH, TO €CTb 7.
ITo (popMlee nJomagn TpeyroJbHHUKa,

SAOB = %AB T

SBOC = %BC T

SCOD = %CD T

SDOE = %DE T

SEOA = %EA T
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Torpa S = % (AB+BC+CD+ DE+ FEA)-r= %P-r, rie P — mepuMeTp, TO eCTh CyMMa
BCEX CTOPOH MHOTOYTOJIbHUKA.
Mbl nosyuusu, 4To

%-10.7:5.
= 1.
Orser: 1.

KoHeuHo, Hama «reoMeTpusi B KapTHHKax» He 3aMEHUT IJyOOKOro H3y4yeHHUs MNpeaMeTa.
ITO JHIIb OCHOBBI, HEOOXOAUMBIH MHHUMYM, MO3BOJSIOLMN pewinTh Ha EI'D reomerpuueckne

3alayd U3 4yacTtu B.
A ecqu Bam HyxHa 0oJjiee cepbe3Hasi MOAroToBKa? C uero HauaTh?

Jlsist Toro 4yToObI MMOMOYb BaM, s 3alMcaJja JBa BHIEO-
Kypca no reomerpuu. [lepBeiii - kypc «['eomerpus na EI'D
no mMatemMaTuke» U3 KommJjekra «[lonyun nsatepky». B Hem
HaMHOro 6oJibllle, UeM B 3TOH KHUTre, pellleHW# 3ajaad, Mpu-
€MOB, MaJIeHbKHX CEKPeTOB, MOMOTAILIHUX PEelIUThb JI00YI0
3agadyy Mo reoMeTpHUH.

(I8 reomerpus na ET3 no matematuke
PEETTS

Bropo#t — kypc «C4. Teomerpus Ha EI'D no marematu-
Ke». DTOT BUIEOKYPC 51 HauMHalo ¢ TeMbl «MaTeMaTuueckoe
NI0Ka3aTebCTBO». HaunWHao ¢ MpocThIX 3ajay Ha noKasa-
TeJbCTBO, TIOKA3bIBAI0 Pa3Hble MPHUEMbl pelleHHs], MOCTeleH-
HO Mepexoxy K CJ0XKHBIM 3anauam C4 (B HOBOH HyMepalHuH
- Ne 18).

H
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g

¢ mpurnamar Bac MPOUTH BMECTe CO MHOHM 3TOT yBJEKaTeJbHBIH MyThb. Bbl yBUIUTE, Kak
MpPOCTa U KpacuBa reoMeTpusi EBK/INAA; KaK U3 CAMBIX OYEBHIHBIX YTBEPKIEHUH — WX HA3bIBA-
IOT aKCHOMbI — BbIpacTaeT CTPOHMHAs M B3aMMOCBsi3aHHas cucTeMa. A T/iaBHOe — MoiMeTe, YTO
TaKoe MaTeMaTHUecKoe J0Ka3aTe/bCTBO.

A To 6bln y MeHs caydall Ha 3aHATHAX. [Ipomry ydeHHKa n0oKas3aTb, UTO CyMMa yTJIOB Tpe-
yrosnbHuKa paBHa 180 rpamgycos, a oH oTBeuaet: «TouHsK, CTO BoceMbaecsaT. MamMoi KisiHyChb!»
)

Kaxnas, naxke mpocrasi reomeTpuyeckasi 3ajiaua Ha J0Ka3aTesJbCTBO YUYMUT Bac OTCTAHBATh
CBO€ MHEHHe, OCHOBaHHOe He Ha JOrajkaX M 3MOIHSX, a Ha 3HAHUSAX. Bbl HauHeTe MBICIHUTH
CaMOCTOSITEJIbHO U TOJyUYaTh YAOBOJbCTBHE OT CAMOrO MPOLECCA MOUCKA HUCTHHBI.

Tosnbko — 1 3TO OoueHb BaxKHO! — He 3aryisgAbiBaliTe paHblle BPeMEHW B OTBET, He HIIUTE
TOTOBBIX pelleHWH. EBKJIUA — ApeBHerpeueckuil MaTeMaTHK — CKas3ajg o6 3TOM 3ad0Jro [0
Halllero POXKIEeHHUS.

[To nerenze, EBkaun o6yuan reomerpun uaps Iltosemes,, U napb mnoxesaan y3HaTb, HET JH
B 3TOH HayKe 6oJiee MpoCTOro MyTH. «B reomeTpun HeT LApCKUX OOPOr», — OTBETHN EBKJIHL.
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Inasa 11.

Ymo makoe obvem u niouiado.

Bepuiunot, pebpa, eparu.

Mmnoeoepannuku: Kyb, napaisresenuned, nupamuoa, NPU3ma.
Tera spaujerus: yuaiunop, KOHYc, uwiap.

Cmepeomempus: npocmo npumensiem opmyrol.

Hama caenytoiias tema — cTepeoMeTpHs.

YacTo B 3ajauax Mo cTepeoMeTpuu TpedyeTcs MocuuTaTh 06beM Tesa WJH MJ0ILa[b ero mno-
BepxHoCTU. MM KakUM-TO 06pa3oM HCMO/Nb30BaTh 3TH AaHHblEe. [loaTOMy 3arjisiHeM B TONKOBBIH
CJIOBapb PYCCKOTO $13bIKa U YTOUHHUM TIOHSTHS.

O6bem — BesMYMHA 4yero-nu6oO B AJMHY, LIMPHHY U BBICOTY, M3MepsieMasi B KyOMYeCKHX
eIMHULaX.

Hpyrumu caoBamu, uyeM OoJibllie 00beM, TeM OOJiblile MeCcTa TeJO 3aHUMaeT B TPEXMEPHOM
NPOCTPAHCTBE.

HJ’[OH.laJlb — Be&JHWYHUHA I-IeI‘O-HI/I6YIU> B NJIMHY W WIHPUHY, U3MepAeMas B KBaAPaTHLIX €1HHH-
nax. Hpe}lCTaBbTe ce6e, 4YTO BaM HY2KHO OKJIEUTH BCIO INTOBEPXHOCTb o6bemHoro tesaa. CKoJIbKO
KBaJlpaTHbIX CaHTHUMETPOB (I/I.HI/I MeTpOB) Bbl Obl OOKJIEHJIU? DTO U €CTh [Jomanb MMOBEPXHOCTH.

O6beMHble Tesla — 5TO MHOTOTPaHHUKH (KyO0, NapaJJesenumnes, pu3Ma, upaMuaa) U tesa
BpameHus (UUJIUHAD, KOHYC, LIap).

Ecsu B 3ajaue mo cTepeoMeTpHH pedb HUAET O MHOTOIDAHHMKE, BAM BCTPETATCS TEPMHUHBI
«BepLIMHBI» «TPaHH» U «pebpa». BoT OHHU, Ha KapTHHKeE.

BEPLWWHDI
rpaHb
-
D rr_.-r '-.1%
08" b
- “

pebpo

YroObl HAWTH MJOLIAAb TOBEPXHOCTH MHOTOIPAaHHUKA, CJIOXKUTE MJIOLIAU BCeX ero rpaHen.

Bawm MOTYT TaK2Ke BCTPETUTbLCA MNOHATUSA «IIpAMad Mpr3Ma, IpaBrUJbHad NpU3Ma, MMpaBUJAbHAsS
nupamMmuga».

IIpssmoit HasbiBaeTcs npusMma, O0KOBbIE peOpa KOTOPOH MeprneHAHKYJSPHbl OCHOBAHHUIO.
Ecaiu npusma — mpsiMas U B ee OCHOBAHHUM JIEXKHUT NPaBUJIbHBIH MHOTOYTOJIBHHK, NpH3Ma
OyneT Ha3blBaTbCS NPABUJIBHOM.

A IpaBUWJibHAd NMUpaMUaa — TaKas, B OCHOBAHHHU KOTOpOﬁ JIE2ZKHUT HpaBI/IJ]beIﬁ MHOTr'OyroJib-
HHUK, a BepIIWHA MpoeLupyeTcd B LUEHTP OCHOBAHHUA.
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Jlnsi pelueHusi 3agad 10 CTepPeOMETPUM BaM TOHAnoO0sTCsi (opmynbl (OHH B TabJuIlax),
JIOTUKA U COOOPA3UTEJIbHOCTb.

Haunem C(pOpMYM ob6beMa U NJ0IIagx [TOBEPXHOCTH.

MHOTOIMPAHHUKIA
obbem nnowWafk NOEEPXHOCTA ewe
\I:"' d
- 3
'-L =a 2 d=aﬁ
i 5=6a
‘Jx E a- pebpo kyba BNHHA QUaroHanu
a
Ky6
' V=Socn+h
SocH - nnowage
CCHOBAHWA
h - pricoTa
napannenenunen
I'l\.11 i
L3t V=a-b-c S=2ab+2bc+2ac | d=Ja+bM4+c
.-’JJ, *.‘ A ANHHA AWArOHANK

L V=Socu-h | S=2SocH+S60x

npuama

V=%Sucl-|-h S=Socu+S60k

nupamida
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TEJNA BPALLEHWA

obbem nnowags NoBEpXHOCTH _—
=M 5

VEhah S$=2So0cH + Sbok=
e R - pagMyc ocHOBaHWA =2TR*+2TRh

h - BrcOTA
UMAnMHAP

) 5=502¢H + S6ok=
v="1mR"h =TIR4TIRL v

L - obpazywowan

. V=47 S-47R'
wap

[lepefinem cpasy K npakTHKe, TO eCTb K 9K3aMeHALMOHHBIM 3a7ayaM.

1. Bo MHOrMX M3 HMX Halo MOCYUTATb 0ObEM HJIM MJIOLLIAfb MOBEPXHOCTH MHOTOTPaHHHUKA,
M3 KOTOPOr0 KaKasi-nubo 4acTb BbIpe3aHa.

[shg |

Yro TyT HapucoBaHo? OueBHAHO, 3TO OOJIbIIOH NapaJJesieunes, U3 KOTOPOro Bblpe3aH
«KHUPIHUUYKK», TaK YTO MOJY4YHUJACh «I0J04YKa». Ec/au Bbl yBHAENH HAa PUCYHKE UTO-TO ApPyroe
— oOpaTUTe BHHMaHHe Ha CIJIOLIHble W LITPUXOBble JUHHUU. CIJIOIIHBIE JUHHH — BHAHMBL.
HITpuxoBbIMH JNHHHUSIMH TOKa3blBAlOTCS Te pebdpa, KOTOpble Mbl He BHUAMUM, - OHH HaXOAATCH
€33/, TO €CTb 3aKpPbIThl IPYTHMH TPAHIMH.

O6bem Haiitu npocto. M3 o6beMa 60JBIIOTO «KHpNHUYa», TO €CTh NapaJJesenunena, BbUU-
TaeM 00beM MaJIeHbKOTO «Kupruuas. [lomyyaem: 75 - 4 = 71.

A Kak 6BITh C MJIOIIAAbI0 TOBEPXHOCTU?

[loyemy-TO MHOrWe IIKOJbHUKH MBITAIOTCA IIOCUUTATH €e [0 aHaJOrMH ¢ 00beMOM, Kak
pPasHOCTb MJolanedl OOMbLIOrO U MaJOro «KUpIHUYeH».
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B oTBeT Ha Takoe «pelleHHe» § TMpeAJaral AETCKYI0 3aady — ec/JM y 4eTbIpeXyroJbHOro
CTOJIa OTTIHUJIUTh OIMH YTOJI, CKOJbKO YTJIOB Y HEr0 OCTAHETCS? :-)

Ha camom nese HaM Hy»>KHO MOCUHMTaTb CyMMYy IJIOLIafilel BceX rpaHed — BepXHel, HUXKHel,
nepefHel, 3aqHel, NpaBoy, JIeBOH, a TakxkKe CyMMY IJIOLafed TpeX MajJeHbKUX NMPSAMOYTOJbHHU-
KOB, KOTOpble 00pa3yloT «MoJo4Ky». MoKHO clesaTb 3T0 «B J100», HanpsMytoo. Ho ectb cnoco6
npolLe.

[Ipexxne Bcero, ecsu Obl U3 60JbILIOTO NapaJljesenynesa HUUero He Belpe3aJy, ero nJolanb
noBepxHOCTH Obisia 66l paBHa 110. A kKak MoBJUsieT Ha HErO BBIPe3aHHAs «IOJOUKa»?

JlaBaiiTe mocuuTaeM cHayaJa MJOLIA[b BCEX FOPU30HTAIbHBIX YUaCTKOB, TO €CTb HUXKHEro
OCHOBaHMS, BepXHEro OCHOBAaHHUS (M3 KOTOPOrO BbIpe3aH KYCOUeK) W T'OPU3OHTAJIbHOH TI'paHU
«10JI04KK». C HUXKHHUM OCHOBAHHEM — BCe TOHSTHO, OHO MPSIMOYTOJIbHOE, ero MJOLalb paBHa
5.5 =25. A BOT cyMMa MJIoliageld BepXHEro OCHOBAHHUSI U TOPU3OHTAJNBHOH I'PAHU <«IIOJOUKH»
Toxe paBHa 25! [locMoTpuTe Ha HUX CBepXY.

s |
[}

| ]

o

... B 2TOT MOMEHT U HacTynaet noHuMaHue. Komy-To npouie HapucoBatb BUA cBepxy. Komy-
TO — NPEeACTaBUThb, YTO Mbl Me€peBUTaeM THO M CTEHKH MOJOUKH W IoJydyaeM LieJblil 60JbLIOH
napaJjijiesienumnes;, MJollaab noBepxHocTu Kotoporo paBHa 110. Kakum 6bl cnoco6om Bbl HH
pellasy, pe3yJbTaT OAUH — IJIOLLAa/Ab [TOBEPXHOCTH OyneT TakoH ke, Kak M y LeJOro napasnJe-
Jierumnena, U3 KOTOPOro HAYero He BbIpe3aJiu.

Orser: 110.

2. 3decv mooce nado Haiimu naowado NOBEPXHOCMIU MHOECOCPAHHUKA:

s

e e et bR

b

S=2-12+2-15+2-20-2="72.

M3 nuomany moBepXHOCTH «LEJOr0 KUPMHUYa» BblUMTAEM MJOLIAAM NBYX KBaJAPaTUKOB CO
CTOPOHOH | — Ha BepxHel W HUXKHeH IpaHAX.

3. Hapucosana npamoyecorbras nAumKa ¢ «okouikoms. 3adanue mo xe camoe — Haodo
Haimu naou,ado NOBEPXHOCMU.
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CHaya/sia mocyuTaeM CyMMY IJIoLajel Bcex rpaHen.

[IpencraBbre, 4TO BBl 1M3aliHep, a 3Ta MJIKTKA — yKpalleHue. M BaM Hag0 OKJAeUTb 3Ty MJNT-
Ky YeM-TO LleHHbIM, HanpumMep, kpucraanamu CBapoBckH. M Bbl MX mokynaete Ha cOOCTBEHHbIE
neHbru. (4 He 3HalO MoueMy, HO 3Ta ryynasi )pasa MIHOBEHHO MOBBILIAET BEPOSTHOCTD TPABHUJIb-
Horo otBeta! :-) OkyeuBaiTe Bce rpaHd MAUTKH. Ho ToJbKO M3 muomaneil nepenHed u 3aaHel
rpaHedl BHIUTHTE IJIOIANb «OKOLIKa». Ternepb caMO OKOIIKO Hamo «o(opMuTb». OKjenBauTe
BCIO €r0 «pamy».

[TpaBunbHBIH 0TBET: 96.

Kakue emre 3aladyhd MOTr'YyT BCTPETUTbCA BaM Ha 3K3aMeHe? HaanMep, TaKue, rjie OAaHO
00beMHOEe TeJIO BIHCAHO B Apyroe.

4. Ilpamoyeonrvrolil naparresenuned onucan 0KOAO UYUAUHOPA, pAOUlyc OCHOBAHUS U Bbl-
coma xkomopoeo pasHol 1. Hatidume obwvem napaisresenuneda.

[Ipexxne Bcero, 3amMmeTuM, 4TO BbICOTA LMJIMHAPA PaBHA BBICOTE MapaJiienenunena. Hapucyi-
Te BUJ CBEPXY, TO €CTb KPYT, BIIUCAHHBIA B NPSAMOYTOJbHUK. YBUANUTE, UTO 3TOT MPSIMOYTOJbHUK
— Ha CaMOM JeJle KBaapar, a CTOPOHA ero B JBa pasa OoJblle, 4yeM paguyC BIIHCAHHOHW B HEro
OKPY2KHOCTH.

[lnomanb ocHoBaHMSA napaJJeJsenunena pasHa 4, BeicoTa paBHa 1, o6beM paBeH 4.

5. B ocrosanuu npamoti npusmol Lexncum npamoyeosvHolll mpeyeorvHuKk ¢ Kamemamu 6 u
8. bokosvie pebpa pasHol 4. Haiidume obovem yurunopa, onucarro2o OKOAO 3MOL npu3mol.

B omsem zanuuwiume .
™

OueBHHO, BbICOTA LUJIUHAPA PaBHA OOKOBOMY pebpy mpusMbl, To ecTb 4. Ocrasnoch HalTH
paguyc ero OCHOBaHHUS.
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Pucyem Buz cBepxy. [IpsmMoyrosbHbIll TpeyroJbHUK BIHUCAH B OKPYKHOCTb. [1e OyneT Haxo-
IOUTbCS Pafinyc 3TOU OKpyxKHOCTH? [IpaBu/bHO, MOcepenrHe TUNOTEHY3bl. [UIOTEHY3y HAXOAUM
no teopeme [Iudaropa, ona pasua 10. Torna paanyc ocHoBaHMs UHMJAMHAPA paBeH 5. Haxomum

o6beM muauHApa 1o Gopmyne. On paBen 1007. B oTBet (kak u TpebyeTcs B YCJIOBHH) 3alMHUIIEM
Vv

™

Ortsert: 100.

6. B npamoyeorvroili napasresenuned snucan uiap paduyca 1. Hatioume obwvem napan-
asenenuneoa.

A

3anaua npocra. Hapucy#ite Bun ceepxy. Mau c6oky. Mau cnepenu. Uto nmonyuyaercs?

B sn1060M ciyyae Bbl YBUAUTE KPYT, BIUCAHHBIA B KBaapart.

MoxxHo Jaxe HUYero He pucoBaTh, a NIPOCTO MNPEACTAaBUTDH cebe IapukK, KOTOprﬁ [TOJIO2KHUJIHU

B KOpOOOYKY TaK, YTO OH KacaeTcsl BCeX CTEHOK, JHa M KPBILIKH. fcHO, uTo Takas Kopobouka
OyneT Kyb6uueckod (GOpMBbI.

JlnvHa pebpa storo Kyba B ABa pasa OoJiblie, yeM paguyc Liapa.

OrserT: 8.

Bor ewe onuH tHn 3agad. Kak uameHaTcs 06beM M MJOLLAAb [OBEPXHOCTH, €CJH Mbl yBe-
JIMYUM HJIM YMEeHbLIMM KaKo#-1u00 JUHEeHHBIH pasMep (MJH pa3Mepbl) 00BEMHOTO TeJa?

7. B cocyo, umerowjuil popmy npasusvHoil mpey2orvHOl Npu3Mel, HAAUAU 800Y. YposeHo
800b. docmueaem 12 cm. Ha kaxkoti evicome 6ydem Haxodumocs yposeHv 800bl, ecau ee

nepeaumo 8 Opy2oti makot xe cocyd, y KOmopoeo CmOpoHa OCHO8aHUsA 8 2 pasa boavule,
yem y nepsoeo? Omeem 8ovlpasume 8 CaHMUMEMPAX.

C/ioBa «Ipyrod Takod ke COCyl» O3HA4aloT, YTO APYIOH COCYL TOxe HMeeT (opMmy Ipa-

BUJIbHOH TpPeyroJbHOH NpPU3Mbl. 10 e€CTb B €ro OCHOBAHHWH — IPaBUJIbHBIA TPEYroOJbHHUK, Y

KOTOPOT'O BCe CTOPOHBI B 1Ba pasa 0oJibllle, 4eM y mMepBoro. Bo cko/bKO pas miomans 3TOro
TPeyToJNbHUKA 60JIbllle, UeM Yy MEPBOTO?
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JlaBaiiTe 3alIOMHHM MPOCTOE TPABHUJIO.

Ecau Bce JuHelHbIe pa3Mepbl (pUrypbl yBeJauuuTh B k pa3 — mioumaab yBeJIUYHUT-
ca B k? pas. Eciu Bce pasmMepsl 06be€MHOrO Teda, TO €CTh JJIMHY, IIUPUHY M BHICOTY,
yBeanunTh B k pas — ero miomanab MoBepxXHoCTU yBeauuurcsa B k?, a o6bem — B k? pas.

DTO MpPaBUJIO BEPHO W MAJs1 TPU3MbI, W IJs1 KOHyCa, W JJs 1Iapa, TO eCTb IJs JO0ro
00bEMHOr0 TeJia.

[Tnomans ocHoBaHHs BTOporo cocyma B 4 pasa OGoJibliie, yeM y mepBoro. OO6beMm BOmIbI
ocrajicsi Hen3MeHHbIM. CJjiefoBaTeNbHO, B 4 pa3a yMeHbIIUTCS BBICOTA.

Ortser: 3.

8. O0na uusrundpuueckas KpyxKka edgoe 8viuie 8mopot, 3amo emopas 8 08a pasa uiupe.
Haiidume omuoulenue ob6vema 8mopoli Kpyxcku K o6vemy nepsoil.

BcriomHMTe, KaK MBI pelllajid CTaHOApPTHbIE 3afaud Ha JBHKeHHe H padory. Mbl pucoBasu
tabauiy, BepHo? M 3nech Toxke HapucyeM Tab/ully. 3aNUIIUTe, YeMy PaBHBI BBICOTA, PAAUYC U
00beM AJS KaXKI0H KPYKKH.

O6beM wuaMHapa paBeH mR2h

BBICOTA | paguyc | o0beM
nepsasi Kpy»kKa h R TR*h
2
BTOpast Kpy»>KkKa %h 2R W(Qg) h
7 (2R)* h

Cunrtaem o6beM BTOpod KpyxkkH. OH paBeH = 27 R%h. Toayuaercs, 4To OH B JBa

2
pasa 6oJiblie, yeM 06beM MePBOH.

9. Yepes cpedHior0 AUHUIO OCHOBAHUS MPeyeoLbHOU npusmel, 06vem Komopoiu pasex 32,
nposedena naockocmoe, napaiiesornas bokosomy pebpy. Hailoume obwvem omceuennoil mpe-
Y20NbHOLL NpU3MbL.
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3nech naxke opmynbl He moHanoOsitcsi! Bricota MeHblel MpuU3Mbl Takas Xke, Kak y 00Jib-
mol. A kakoil e OyneT ee mJollanb ocHoBaHUsI? O6 3TOM Mbl TOBOPHJIM B 3anaue 7.

OueBuHO, MJIOLIAb OCHOBAHUS MeHbILEH NPU3Mbl B 4 pa3a MeHblie, ueM y 60JbILOH. Benb
CpenHsisi IMHUS TPeyTroNbHHUKA PaBHA MOJOBHHE OCHOBAHHS. 3HAUUT, 00beM OTCeYeHHOH MPU3MBI
paBeH 8.

W eme onHa Kjaccuyeckas 5K3aMeHallMOHHas 3afada. Hukakux dopmy.!

10. Bo ckoavko pas yseauuumcs naouadb nogepxHocmu okmaaopa, ecau sce e2o pebpa
yseauuumo 8 3 pasa?

TosbKo He Hamo oOMHpaTh OT y»Kaca IPH CJIOBe «OKTas3Ap». B mepeBone 3To0 ¢/0BO 03HaYaeT
«IIpaBUJIbHBIH BOCBMUIPAaHHUK». OH 37eCb HapHCOBaH U INpeAcTaBiseT coO0H 1Be CJO0XKEHHble
BMECT€e UeTbIpeXyroJibHble MHPAMUIBI :-)

Mbl yXKe roBOpU/IM — ecsad Bce peOpa MHOrOTPAaHHMKA YBeJHYUTb B TPU pasa, MJOLlalb
MOBEPXHOCTH YBeJMYUTCS B 9 pas, mockosibky 32 = 9.

OrserT: 9.
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WHuorna tpebyercss HAaUTH 00beM YaCTH LUMJIMHAPA WK YaCTH MHPAMUIBI.

11. Haiioume obvem V uacmu yusunopa, uzobpaxcerHoil Ha pucyxrke. B omseme ykasxcu-
me V.
™

RO

N3o6parkeH He LeablH LUAMHAP, a €ro 4acTb. K3 Hero, Kak M3 Kpyr/oro ceipa, Bblpe3asu
Kycok. Hano HaliTu o6beM ocTaBlIerocs «Cblpa.

Kakasi e uyacTph UUIMHApPa u3o0pakeHa? BoipesaH cektop ¢ yriom 60 rpamycos, a 60°
— 3TO OfHA LIecTas 4YacTb MOJHOTO Kpyra. 3HAUWT, OT BCero oObemMa LHJIUHIPA OCTAJIOCh

nsTh mecTbix. Haxonum o6beM BCero HMUAMHADPA, YMHOXKaeM Ha MsTh IIECThIX, HeJUM Ha T,
3anuceiBaeM oTBeT: 937,5.
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Inasa 12.

Cmepeomempus: npuemol u cekpemol.

Pasbop cambvix unmepecHoix sadau.

3adauu Ha coobpasumensbHOCMb.

[Ipasunrvrolti uepmedsc u npocmparcmeerHoe 800bpadcerue.

PaccMoTpuM MHTepecHble IPHEMBI PellleHUs 3a1ad 1o cTepeoMeTpuu B yactu B. OueBupHo,
UX Jyylle 3HaThb 3apaHee, 4yeM U300peTaTbh Ha SK3aMeHe.

1. O6vem naparresenuneda pasen 9. Haiidume obvem mpeyeororoil nupamudo. ABDA,.

Mbl moMHUM, 4TO 06beM MapaJiesenunena paBeH Soey - h.
A o6beM nupaMuibl paBeH % - Soe - h.

WMHbiMH cjioBaMHU, ecsid y TMapaJdiiesennnesa U NupaMUibl ONHHAKOBble OCHOBAHHS U ONMHA-
KOBbl€ BBICOTHI, TO 00beM NMUpaMHIbl OyleT B TPHU pa3a MeHblle, ueM 00beM NapaJijesenunesa.
A y nHamell mupamuIBl ellle W MJOLIAAb OCHOBAHHS B JBa pa3a MeHblle. 3HAUUT, ee 00beM B
IIeCTh pa3 MeHblle oObeMa napaJjiesnenunena.

Orser: 1,5.

2. Obwvem kyba pasen 12. Haiidume obwvem uemoipexyeorvroti nupamudel, OCHOBAHUEM
Komopotl asasemca epars Kyba, a 6epuluHoll — yenmp Kyba.

OnuH U3 croco60B pellleHHs 3aaul - MOCYUTATh, CKOJBKO HYKHO UeThIPEeXYToJbHbIX MHpa-
MUJI0K, UTOOBI CJOXKUTb U3 HUX TakKoH KyOuk. [IpencrtaBbTe, uTo Ky6 ciesaH U3 MPOBOJOKH, U
BBl BCTaBJ/sieTe NMUPAMUIKH, BEPIIMHOH BHYTpPb, B Ka)KAyI0 €ro rpaHb — B BEPXHIOW, HUXKHIOIO,
paBylo, JIEBYIO, NEPENHIO U 3a[HIOI0.

Bot npyro#i cnoco6 peleHust 3TOH 3a1auH.

Ecsn 6b1 mupamuna U Ky6 UMesNd OfHHAKOBBIE BBICOTHI, 00BEM MHUpaMUIBl OblLT OB B 3 pasa
MeHbllle o6bemMa Kyba (MOCKOJBKY MJIOMIaAHd OCHOBAHHMSI Y HUX PaBHBI). A y Halledl NHpaMHUIbI
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BBICOTA B JIBa pa3a MeHbllle, 4yeM y Kyba. 3HauuT, ee 00beM OymeT B 6 pa3 MeHblle, UeM Y
Ky0a.

Ortser: 2.

3. Paduycor mpex wapose pasror 6, 8 u 10. Hatioume paduyc wapa, ob6vem Komopo2o
pasern cymme ux 06vemos.

Ha camom nene sto 3amaua no anredpe. O6beM 1iapa paBeH §WR3. CocraBbTe ypaBHEHHE
W peIl1Te €ro. %71’63 + %71’83 + %w103 = %WR3

6° + 8 +10° = R?

R3 =1728

Kak wusBjeup KyOuuecKHH KopeHb M3 3Toro uucja? OueHb npocto! BcnoMHHM npueMbl
ObICTPOro cyeTa U pas3iokuM 1728 Ha MHOXUTEJH.

1728 = 8-216 = 2% - 63

R=2-6 R=12

4. Haiidume svicomy npasuivHol mpeyeoroHol nupamudel, cmopoHbl OCHOBAHUSL KOMO-
poii pasubl 2, a 06vem paser /3.

B ocHoBaHMM MpPaBUNBbHOH TPeyroJbHOW MUPAMHUABI JIEKUT TPABUJbHBIH TPEYyroJbHUK. ¥
Hero Bce yrybl paBHbl 60° M Bce CTOPOHBI TOXKe paBHBbI. [lsomiane ero npoiie Bcero HaWTH 1O

¢dopmyse S = %a2 sin 60°. Ona pasHa /3. [TockosbKy V = % -S - h, BblCOTa paBHa 3.

5. Hatioume obwvem V Konyca, obpasyrouias Komopozao pasHa 2 u HAKAOHEeHa K NAOCKO-
cmu ocHosanus nod yeaiom 30 epadycos. B omeeme ykaxcume V.
™
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Ecau Bl 3a6bld, UTO Takoe oOpasyolasi, — CMOTPUTE Hally TabJULy ¢ GopMynaMu AJs
TeJl BpallleHHsl. A 4TO 3HAYUT «HAKJIOHEHA K MJIOCKOCTH OCHOBAHHSI»?

Yron Mexny MpsMOHM M IMJIOCKOCTBIO — 3TO YroJl MexXAy MPsIMOM W ee MpOeKLHeH Ha 3Ty
MJIOCKOCTb, TO ecTb yroa OAS.

W3 npsmoyroabHoro Tpeyroabauka AQS Haxomum, uto OS = h =1, AO = R = /3. O6bem
KOHYCa HalaeM 0 U3BECTHOW (popMyJ/ie U MONeJHM Ha 7.

Orser: 3.
6. Hatioume obwem npusmol, 8 OCHOBAHUAX KOMOPOLL Aexam NpasuLbHble Ulecmuyeoib-

HUKU co cmoporamu 2, a 60Ko6bie pebpa pasHvl 2v/3 1 HAKAOHEHbL K NAOCKOCMU OCHOBAHUS
nod yeaom 30 epadycos.

H

HapHcyﬁTe BUI CBEPXY, TO €CThb HpaBI/I.HbeIIjI HIEeCTUYTOJIbHUK. Y Hero Bce CTOPOHBI pPaBHBI,
BCE€ YIJIbl TOXKE€ paBHBHI.

Kak HalTH mJomanb MpaBUJIBHOTO LIECTHYTOJbHUKA, €CJH CIelHaTbHYI0 (OPMYJy BBl He
3HaeTe?

[Ipomie Bcero pasbuTh ero Ha 6 OOUHAKOBBIX PAaBHOCTOPOHHHUX TPeyroJbHUKOB. Dopmyia
TMJIOLIAaId PABHOCTOPOHHETO TPeyroJbHUKA BaM HM3BECTHA:

S = %a2 sin 60°

TogcTaBuB ymcaa B (OPMYJY, NOMYYMM, YTO TJIOMIAfb OCHOBaHMS paBHa 12v/3 . Temeps
HaWIMUTe BBICOTY U O0OBbEM.

BricoTa npu3Mbl — 3TO OTPe30K, MePNeHAUKYJISPHBIA ee OCHOBaHUAM. M3 mpsiMoyro/bHOro
TpeyroibHuka AC'H HaxoouMm:

h= %AC — V3.
OrserT: 36.
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7. Jluaconars npsamoyeoibHo2o napairesenuneda pasua /2 u obpasyem yeao 30, 30 u
45 epadycos ¢ naockocmamu epareli napasresenuneda. Hatioume obvem naparresenuneda.

Ml y2Ke TOBOPUJIK, YTO YyIroJ MEeXIAY HpHMOﬁ U TJOCKOCTbIO — 3TO YIroJ MeXAYy HpHMOﬁ H
ee HpOQKU,I/Itel Ha NAHHYIO IJOCKOCTb.

npaMmas

D o

A

[Ipoekuuell nuaronanu BD; Ha HUXXHee OoCHOBaHHe OyzneT oTpe3ok BD. IlycTb nuaronaJb
obpasyeT yroJ 45 rpagycoB UMeHHO C TMJOCKOCTbIO HHUXKHETO OCHOBaHWS.

Janblie — paccMOTpUTe NPSIMOYTOJBHBIA TpeyroibHUK BD D) W HalliuTe BBICOTY MapaJlJe-
Jienuneaa, a 3aTeM ero JJUHY U LIUPHHY.
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[Io teopeme Iludaropa, BD = BD; - sin45°

1. Mrak, Mbl HallJK BHICOTY NapaJijeJseny-
neja.

[Tpoekuueii BD, Ha mepenHIo TpaHb OymeT oTpe3ok A;B.

13 npsimoyrosibHOro TpeyroabHuka A; BD; Haiinem Ay Dy = BD;-sin30° = ? Mbl Hamn

LIUPHUHY NapaJiesenunena. A ero givHa (To ectb oTpe3ok D) HaxomuTcs aHasorndno. OHa
V2

TOXKe paBHa 5 O6bem napaJiesienunena paBeH %
Orser: 0,5.

8. Bokosbie pebpa mpeyeorbHOL NUPAMUObL B3AUMHO NEPReHOUKYAAPHbL, KanD0e U3 HUX
pasro 3. Haiidume obwvem nupamuooL.

Ecnu nefictBoBaTh «B J100», cuntas, uto ABC — ocHOBaHHe, Mbl NOJNyUHM 3afa4yy YPOBHS

C2. Ho 3auem rtakue ciaoxHoCTH? [lokpyTtuTe deprex. I[locMoTpuTe Ha Hero ¢ ApPyrod TOYKH
3peHus :-)

D

O6bem nupamuibl paBeH %SOCH - h. B 0CHOBaHHUU JIeKUT paBHOOEIPEHHBIH NPSMOYTOJNbHBIH
TPEYToJbHUK, MJIOLanb KOTOoporo paBHa 4,5. Torna o6bem nmupamuibl paBeH 4,5.
Orger: 4,5.

9. O6vem mpeyeorvroti nupamuder. SABC, asasarowelics wacmoio npasuibHol uecmu-
yeoavrotl nupamuds. ABCDEF, pasen 1. Haitldume obvem wecmuyeorvHoti nupamuoot.
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Tpeyro.HbHaﬂ W IIeCTUYroJibHad NMMUpaMuabl, O KOTOPbIX TOBOPHUTCA B YCJIOBHUHU 3aaayud, UMEIOT
ONHWHAKOBYIO BBLICOTY. PasHble TOJIBKO nJoumaar OCHOBAHHUA. HapHcyﬁTe BUI CHU3Y. Bo ckonbko
pas mJoumaab OCHOBAHUA Tpe}TFOJTbHOﬁ nrupaMuabl MeHbIIE, YeM Yy meCTHYFOHbHOﬁ?

O6paruTe BHMMaHHe, YTO IPaBUJBHBIH LIECTHYTOJbHUK ynoOHee BCero pa3bUTb Ha Tpe-
yronpHUKU. Ecau B 3agade mo crepeoMeTpud (DUIYpUpYeT IMIECTHUYTOJbHAS MUPaMUAA HJH
NpU3Ma — BaM NPUTOAUTCS 3TOT MPHUEM.

e

BunuM, uTo mjomanb OCHOBAHHS TPeyroJibHOW MUpPaMHUABI B 6 pa3 MeHbllle, YeM IMJOMIalb
OCHOBAHHUS LIECTUYTOJbHOH.

Ortser: 6.

Ecau B yc/0BHM 3a1auM eCTh PUCYHOK — 3HAUMT, 10Be3J0. PUCYHOK — 3TO yKe MOJOBHHA
peieHus. A ecsiu ero HeT? 3HAUUT, pUcyiTe camu, kKak ymeere. C KaxKIblM pa3oM y Bac OyzeT
nosydatbest BcE Jyyiie U jydine. OTTOBOPKU «HEe YMeIO» HJIH «PUCOBaHHE Y HAc ObLIO TOJBKO
B JIETCKOM caly» — He NMPUHUMAIOTCS. Bam Benb He NeBOUYKY Ha Iape Haao H300pa3uTh, a
HaMHOTr0 6oJjiee MPOCThie 0OBEKTHI :-)

10. Cepeduna pebpa kyba co cmoponoti 1,9 seasemcs ueumpom wapa paduyca 0,95.

Hatioume naouiade wacmu nosepxrnocmu wiapa, rexcaujeti siympu Kyba. B omeeme 3anu-
S

wume —.
™

O6parute BHUMaHUe, 4To 0,95-2 = 1,9. 3HauuT, cTOpOHA Kyba siBJseTCS AMAMETPOM ILapa.
Ocrasioch MOHATH, KaKas 4acTb LIapa JIeXKHUT BHYTpU Kyba. Hapucyem yeprex, n BcE cTaHer
TIOHSATHO:
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ll----------

[TpaBuabHBIH oTBeT: 0,9025.

11. Bepuuna A kyba ABCDA,B,C1D; co cmoporoti 1,6 asraemcs yenmpom cgepeol,
npoxodsuweil wepes mouky A,. Hatidume naouiade S uwacmu cgepol, codepicauietics sHympu
Kyba. B omseme sanuuiume 8eiututy .

31ech ryiaBHOe — MOHSThb, KaKas 4yacTb llapa JexXHUT BHYTpHU KyOa. [lopucyiite KyOuku u
wapuku. Bospmure s670k0 (ero dopma 6su3ka K mapoo6pasHoii), moTpeHupyiitech. MoxeTte
B35ITb JIyKoBULY :-) Crnenaiite 310 ceiiuac. Benb Ha E['D BaM He nanyT Kusorpamma si6JI0K HJTH
JIlyKa JJis BIPAOOTKH MPOCTPAHCTBEHHOTO MbIILIJIEHHS.

Orser: 1,28.

12. Obvem mpeyeorvroil nupamude. pasen 15. [lrockocmo npoxodum uepes cmopoHy
OCHOBaHUSA 3mMOU nupamudv. U nepecekaem npomuonoLoxHoe b6okosoe pebpo 8 mouke,
deasweli eeo 8 omuouleHuu 1:2, cuumas om epuiurvl nupamudst. Haildume 6osvuuuti us
06vemos nupamud, Ha Komopole NA0CKOCMb pasbusaem ucxoOry nupamudy.

dta 3anaua yxe nouHtepecHee. Eil u no C2 HepnaJseko.

[Tpexxne Bcero, CTOMT pa3oOpaThCsi, YTO 3HAYUT «TOYKA AEJHUT OOKOBOE pedGpPo B OTHOLIEHUH
1:2, cuuTast OT BepUIMHBI»? DTO 3HAUUT, UTO OHA JEJHUT €ro Ha OTPEe3KH, JJHHbI KOTOPHIX = H
2x.

S

[Tnockocte ABM penut nupamuny ABCS Ha nBe. Bugute ux Ha pucyHke? ¥ mnupamun
ABCM n ABC'S obuiee ocHoBanne ABC. flcHo, UTO OTHOLIEHHE UX 0OBEMOB PaBHO OTHOLIE-
HHIO BBICOT.
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[IpoBenem nepnenaukyaspsl SO u M H K NJ0CKOCTH OCHOBAHUS TUPAMHUBL.

SO - Beicota nupamuasl ABC'S, M H — Beicota nupamuasl ABCM.

OueBHIHO, YTO OTpe3oK SO mnapasnnesed orpe3ky M H, MOCKOJbKY 1Ba MeprneHAUKyaAspa K
OJIHOM MJIOCKOCTH TNapaJJesbHbl Apyr Apyry. Uepes nBe mapaJsesibHble MpsMble MOXKHO MpPOBe-
CTH MJOCKOCTb, pU4eM ToJbko onHy. HMrtak, toukun S, M,C,O u H jexar B 0OIHOH MJIOCKOCTH,
TO €CTb Mbl OT CTePeOMeTPUUECKOH 3a/1auM Mepellid K «[JIOCKOH», NJaHUMeTPUUeCKOH.

S
X
M

2x

[ 1 [ 1 C
O H
Tpeyroabuuku SOC u M HC' nonoGHBI.

MC:S5C=MH:50=2:3.
3Hauut, M H = %SO. O6wem nupamuael ABC'M paBeH % o6bema nupamuasl ABC'S.

Orser: 10.

12. Pebpa mempasdpa paswer 1. Hatidume naoujado ceuenus, npoxodsauje2o uepes cepe-
OJuHbL wemoipex e2o pebep.

Bce pebpa paBHBI, 3HaUUT, TeTpasaAp — NpaBUJAbHbIH. Kaxnas ero rpaHb siB/asieTcs NMpPaBUJib-

HBIM TPeyTrOJbHUKOM.
Kak Bbl mymaere, Kakas (urypa mojsyunTcsl B CEUeHHH?
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3ameTHuM, 4TO OTpe30K K L — cpenHsis JUHUS TpeyrojapHUKa ASDB.

Torna M N = KL, nockonbky M N — cpennsis nuHus TpeyronbHuka BSC.

Ananoruuno, LM = KN = M N = KL. 3nauutr, KLMN - pom0, Bce CTOPOHBI KOTOPOTO
paBHel 0,5.

BcrnomuuTe Teopemy o Tpex mnepneHaukyaspax. [locrapaiitech nokasath, yto KLMN -
KBajpar.
[lnomane sToro KBagpara HalTH Jerko.

OrtserT: 0,25.

Botr MBI 1 OOIIJKW A0 CaMbIX CJO0XKHBIX 3aday I10 CTEPEOMETPHHU, a4 TaK2Ke CEKPETHLIX TpHe-
MOB, MPUMEHSAEMbIX OJd UX pPElIeHHUA.

13. Obwvem mempasdpa pasern 1,9. Hatidume o6vem mMHOE0CPAHHUKA, BEPULLHAMU KOMO-
poco ssasomces cepedurvl CMOopox 0arKO20 mempaaopa.

MoxHo mosnro uckaTb (opmyny obbemMa OKTasapa (MMEHHO OH TaM W HaxOIUTCS, B ce-
penuHe), a MOXHO TMOCTYNMUTh yMHee. [loMHMTe, UTO Mbl Aesajik, €Cad TpeGoBasoCh HaMTH
nJolanb Heyno0HO PacroJoKeHHOH (UTYphI?
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Mbl roBOpHIH, UTO TPOILE BCErO MOCYMTATH IMJIOMIAAb KBAaApaTa CO CTOPOHOH O, B KOTOPBIH
BIUCAH JaHHBIH TpeyrosbHUK. M BbluecTh M3 Hee MJOLLIAAU TPeX MPSIMOYTOJNbHBIX TPEYTOJbHHU-
KOB. Bunnrte ux Ha pucyHke?

B namei 3ajayde Ipo TeTpas3aAp U MHOTOIpaHHUK MO2KHO IMOCTYIIUTb aHAJOTUYHO. ClleJIaﬁTe
3TO.

Kak mosyuun/css MHOrorpaHHuk B cepenuHke? OT HCXOOHOTO TeTpasipa OTpe3aljd yeThipe
MaJleHbKHUX TeTpasapa, 00beM KayKIOro M3 KOTOPhIX B 8 pa3 MeHblle, ueM 00beM OO0JbIIOTo

(MockoJIbKY CTOpOHA OCHOBaHHSs B 1Ba pasa MeHblie). [lonyuaem: V — %V = %V.
Orget: 0,95.
14. Obwvem napasresenuneda pasen 4,5. Haiidume o6vem mpeyeororoti nupamudoer AD,C By.

4y

DZ’/E\B
1

ETH

O6paruTe BHUMaHHe, HAPUCOBAH Ky0, a HamWcaHO — mapaJsJesenunen. Mel 3HaeMm, UTO ero
o6beM paBeH 4,5, HO He 3HaeM, 4YeMy pPaBHBI ero AJHHA, WKpPUHA U BeicotTa. O603HAUUM UX a,b
u c. He tak-To mpocTo HaliTH myowanb ocHOBaHUs U BeicoTy nupamuasl AD,C B;. Tak moxer,
¥ He HaJo 3TOro AenaTb?

Ectp Gosee ynoOHBIA cnioco® — TOT »Ke, 4YTO W B MNpeapiaylled 3anade. Haiinute oObem
nupamuael AD;C By Kak pa3HoCcTb 00beMOB. UTO HY>KHO O0Tpe3aTh OT Ky0a, 4ToObl MONyUHIach
nupamuna AD,C By?

[Tupamuna AD,C'B; nonydaercsi, €C/IM Mbl OTPEKEM OT INapaJJjiesenurnena YeTbipe MHUpaMu-
nbl o yriaam — ABC By, D1B1CCy, AA —1D1By u ADCD;. A 06beM KaXXI0H U3 HUX JIETKO
MOCYUTATb — TaK, Kak Mbl JeJald B NepBOH 3agadye 3Tol IiaBbl. Hanpumep, o6bem mnupa-
muael ABC By paBeH % o6beMa napaJsJesnenunena. O6beM Bcex yeTblpex MUPAMHJ, KOTOpPbIE
oTpe3aJ/ii, paBeH % oObeMa napaJiesenunesa.

3Hauut, o6beM nupamunbsl AD,C' By paBeH % oObeMa napaJJesennnesa.

Orser: 1,5.

Y Bac noayuaercs? XoTuTe NMonpo6oBaTb CBOM CHUJbI B
pemtenuu 3anaun C2 (Nel6)? PekoMeHnyto BaM CBOU BHIEO-
Kypc «C2. Crepeomerpust Ha EI'D no maremarnke» U3 Kom-
nnekta [Ipemuym. O6patuTe BHUMaHHe, YTO KypC HayMHa-
eTCd C KPaTKOH TEOPUH — OlpefesieHUH, CBOMCTB, IPU3HAKOB
U TeopeM. bes sToro cepbesHylo 3amauyy Mo cTepeoMeTpUH
He PelIUTb.
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I'nasa 13.

Tpuzcoromempus.

lse cucmemol usmeperus yenos.
Tpueonomempuueckuil Kpye.
Dopmyav, mpuecorHomempuu.
Dopmyavl npusederus.

B rnaBe 9 mbl ompepesnnsiu, UTO Takoe CUHYC, KOCHHYC W TaHTEHC OCTPOro yrja B Tpsi-
MOYTOJIbHOM TpeyToJbHUKe. Ellle, paccmMaTprBasi BHELUHUH yroJ TpeyrojbHHUKA, U TOBOPUJHU O
CUHYCe, KOCUHYCEe U TaHTeHCe TYTMOro yria.

Ceiiyac y3HaeM 06 yrsiax MHOro HeoXHAaHHOro. Mbl GyneM roBOpuUTh 00 yIJax IOJIOXKHU-
TeJbHBIX M oTpulatebHbix. O6 yraax, 6oabmnx 180 u paxe 360 rpamycoB. Mbel BBemem
MOHATHS CHHYyCa, KOCUHYCA M TaHTeHCa [Js1 TIPOU3BOJbHBIX, TO €CThb AJs JIOOBIX YIJIOB.

Haunem ¢ cucrem HU3MepeHHsa YIJIOB. I[O CHUX IIOP Mbl M3MepPAJMU YIJbl TOJBKO B rpagycax.
OKaSblBaeTCH, €CTb U Apyras CUCTeMa U3MEpPeHHs YIJIOB — paauaHbl.

[lo ompenenenuto, 1 pagvaH — 3TO UeHTPasJbHBIH YroJ, ONUpAIOLIMUCH Ha AYTYy, NJUHA
KOTOPOH paBHa paauycy. BoT oH, Ha pHUCyHKe.

Kak nepeBecTu rpaaycol B pafidaHbl U HA0060pOT?

BcenomuuM, uto nosHbli Kpyr — 310 360 rpaaycos. auHa okpykHOCTH paBHa 27r. Cocra-
BUM npomnopuuio. JJMHa OKPYKHOCTH TaK OTHOCHUTCH K JJIMHe AyrM AD Ha HalleM pHUCYHKe,
Kak 360° - K BesJIMUMHe yrJa, onupaolierocss Ha ayry AB, To ecTb K yray B | paauan.

360° — 27r
| paguan - r
CJ/ieBa B Halllell MPOMOPLUHU YTJbl, CIIPaBa — IJMHA MOJHOTO KpyTa U AJauHa nyru AB.

M3 stolt mpomopuuu mosyudaem, 4yto 360° = 27 paguaH. 3HAUMT, MOJHBIA KPyr — 3TO 27

panuad. Torma moskpyra — 3To 7 paguaH, 4eTBepThb kpyra (To ectb 90°) — 3TO g panuaH.

JI10601 yroJ, BblpaXKeHHBbIH B Tpafycax, MOXKHO NepeBecTH B paauanbl. M Haobopor, | paguaH
NPUOJIHU3UTENBHO PaBeH 57 I'palycoB.

A Tenepb BcTpeuaiiTe - TpUrOHOMeTpUuecKuid Kpyr! TpHUroHOMeTpHUECKHH KpPYT - caMblid
MPOCTOH Ccroco0® HauaTb OCBaUBaTh TPUroHoMeTpuio. OH KpacuB, JIerKo 3alOMHHAEeTCs, U Ha
HEM eCTb BCE HeoOxoaumoe. TpUroHOMeTpHUYeCKHH KPYT 3aMeHHUT BaM AeCATOK TalOJuLL.
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TpHrOHOMETPHIECKHH KPYT ¥(sm)

270°

Hapucyem enquHHUHYIO OKPY?KHOCTb — TO €CTh OKPY>KHOCTb C PafiMyCOM, PaBHBIM €IHHHUIIE,
M C IIeHTPOM B Hauaje CHUCTeMbl KoopauHat. Tol camoi cucteMbl KoopauHaT ¢ ocsiMd OX u
OY, B KOTOPOH Mbl NPUBBLIKJIW PUCOBATh I'pauKH (PyHKLHH.

JloroBoprMCsl OTCUMUTBIBATDL YTJIbI OT IMOJIOKUTENBbHOTO HanpasjaeHusi ocu OX MPOTHUB 4Yaco-
BOU CTpEJIKH.

Mbl moMHUM, 4TO MONHBIA Kpyr — 3T0 360 rpamycos.

Torpa Touka ¢ koopauHatamu (1;0) coorBetcTByet yray B O rpamycoB. Touka ¢ KoopauHaTa-
mu (-1; 0) orBevaer yray B 180°, Touka ¢ koopauHatamu (0;1) — yray B 90°. Kaxxnomy yray ot
HyJs1 10 360 rpasycoB COOTBETCTBYeT TOUKA HAa €AMHUUHON OKpYyxKHOCTH. OOpaTHTe BHUMaHHUE,
4TO Ha HallleM TPUTOHOMETPUYECKOM KpPyTe YIJbl OTMeUeHbl U B Tpaaycax, U B pajnaHax.

Kocunycom yria HaspiBaeTcsi abcuucca (To ectb KoopauHara mo ocu OX) Touku Ha
€INHNYHON OKPYXKHOCTH, COOTBETCTBYIOLIEH JaHHOMY YIIy Cx.

Cunycom yria Ha3biBaeTcs opauHata (To ectb KoopamHata mo ocu OY) Touku Ha
€IMHUYHO! OKPYKHOCTH, COOTBETCTBYIOIIEH JaHHOMY YIIy Cr.

Hanpumep:
o_ 1.
cos 60° = 5
cos0° = 1;
sin45° = V2,

2 )
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sin 240° = —?.

Bcé 310 slerko yBHIETb Ha HallleM PHUCYHKE.

Mrak, KOCHHYC H CHHYC — KOOPAMHATHI TOUKU Ha €IMHHYHOH OKPY>KHOCTH, COOTBETCTBYIO-
el nanHomy yray. Kocunye — abcuucea (x), cunyc — opauHara (y). [Tocko/bKy OKpy»KHOCTb
eIMHUYHAsH, [Jis1 JI0OGOr0 yrja U CHHYC, ¥ KOCHHYC HaxXomsTcst B mpenenax ot -1 mo 1 :

—1 <cosa <1,
—1 <sina < 1.

PaccMoTpuM npsiMoyro/ibHbBIA TpeyroJbHUK Ha pucyHke. IIpumeHuM kK Hemy Teopemy [Iu-
(baropa M MoJy4YuM OCHOBHOE TPUTOHOMETPHUECKOe TOXKAECTBO:

2

cos?a +sin‘a =1

sino.

cosa

Jast Toro, 4ToObl y3HaTh 3HAKU CHHYCa U KOCHHYCA KAKOro-aubo yrja, He HY»KHO PUCOBAThb
oTHeNbHbIX Tabsul. Bcé yxke HapucoBaHo! Haxoaum Ha Halllell OKpPY»KHOCTH TOYKY, COOTBET-
CTBYIOLLYIO IAHHOMY YTJy ¢, CMOTPHUM, IIOJIO)KHUTEJbHbl UK OTPULLATEJIbHBI €€ KOOPAUHATHI I10
x (3TO KOCHHYC yrJa ) U 1o ¥ (3TO CHHYC yrjia «).

Ecau oTcuMThIBaTH yros OT HYJSl MPOTHB YAaCOBOHM CTPeNKH — OH MOJOXUTeJbHBIH. Ecau
OTCUMUTBIBATH MO YacCOBOW CTpesike — yroJ OyaeT orpullatenbHbiM. Hampumep, yroa —30° —
9TO yroJ BeJJUYHMHOU B 30°, KOTOPBIH OTJIOXKUJ/IU OT IOJIOXKHUTEJbHOTO HAaINpaBJeHUS OCH X IO
4acoBOU CTpeJiKe.

Jlerko 3aMeTHTb, YTO
cos (—a)) = cos a,

sin (—a) = —sina.
sinat| /)
|
|
|
:
|
a I_COSsa
]
~0
|
|
!
. |
sinCo) !
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O6paTuTe BHUMaHHe Ha 3TO LEHHOE CBOHMCTRBO.

Yrabl moryTt ObpiTh M Oosbiie 360 rpamycoB. Hampumep, yroa 732° — 3To ABa MOJHBIX
o6opoTa Mo yacoBoi ctpesike U emle 12°. [TockonbKy, cienaB HECKOJIbKO MOJHBIX 000POTOB MO
OKPY?KHOCTH, Mbl BepHEMCSl B Ty 2Ke TOYKY C TeMH Ke KOOPAMHATaMH 0 T W M0 Yy, 3HAaUeHUs
CUHYyCa U KocuHyca noBTopstoTcs uepe3d 360°. To ecTh:

cos (a4 360° - n) = cos a,

sin (a + 360° - n) = sin

rae n — ueJjoe yucsao. To e camoe MOXKHO 3amucaTh B pajilaHax:
cos (a + 2mn) = cos a,

sin (o 4 27n) = sin a.

MBI TOMIBKO UTO 3amMcaly elle ONHO LEHHOe CBOHCTBO CHHYCa M KOCHHYyCa — MepHOAMY-
HOCTb. DTO 3HAUMUT, UTO CHHYC U KOCHHYC BCE CBOM 3HAYeHHUS IMOBTOPSAIOT 4epe3 LeJjoe YHUCJIO0
KpyroB. Hanprmep, Bam Hazmo BeIYMCAUTD sin 945°. [Tockosbky 945 = 360 - 2 + 225,

sin 945° = sin (360° - 2 + 225°) = sin 225° = —g.

Mb1 npocTo oTOpOCHAM [Ba TOJHBIX KpPyra, a MoTOM Ha TPUTOHOMETPHUECKOM Kpyre Io-
CMOTpeJIH, ueMy paBeH sin 225°. MHorna Bam OyayT BCTpeuaTbCsl BbIPAXKeHUS: YyToJl U3 MepBOH
4YeTBEPTH, U3 TPeTbel 4eTBepTH. BOT 3TH yeTBepTH, Ha PUCYHKe.

—

MBI HUYero He FOBOPHUJIK O TaHTEHCE W KOTaHTEHCE. MoXHO Ha TOM Xe TPUTOHOMETPU-
YeCKOM Kpyre I/I306p33HTb ele U OCH TAaHT€HCOB WU KOTAHI'€HCOB, HO TOrga PUCYHOK CTaHET
CJIO2KHEE. Hpome IJId KaxKaoro yrJia noCHuTaTb 3HAY€HHE TaHIE€HCa, pa3fes]iMB €ro CHMHYC Ha
KOCHHYC. Ml Belb IIOMHHUM, 4YTO

tga = Sina
oS

ctga = 84
sin

B pesysbraTte nosy4um ciaenymoulyo TabauLy:
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T |m| ® | x| 2 |37 | 57
I - I S - B ol B
tgp | 0 % LIV3 | =] =v3 | -1 —% 0
ctgp | — [ V3|1 % 0 —% 1| =3 -

Elute pas nocMOTpUM Ha TPUTOHOMETPUUECKHUH Kpyr. BoT CKOMBbKO BCero Mbl BUAMM Ha 3TOM
PHUCYHKe:

1. IlepeBon rpangycoB B paguansl U Hao6opot. [lonHbIH Kpyr comepxkut 360 rpamycos, uan
2m paguaH.

2. 3HaueHHs CUHYCOB W KOCHHYCOB OCHOBHBIX yrJyioB. [IoMHHM, 4TO 3HaYeHHe KOCHHYCA yria
Mbl HAaXOAUM Ha OCH X, a 3HaUeHHe CHHyca — Ha OCH Y.

3. W cunyc, ¥ KocHHYyC NMPUHUMAIOT 3HaueHust oT —1 no 1.

4. 3HaueHHe TaHTeHCa yrja « TOXKe JIETKO HaWTH — TOJeJHUB sin «v Ha cos «v. A uTOOBI HAUTH
KOTAaHI€HC — Hao0O0poT, KOCHHYC [eJUM Ha CHHYC.

5. 3HaKM CHHYcCa, KOCHHYyCa, TaHI'eHCa U KOTaHTreHca.

6. Kocunyc — (yHKuMs 4eTHasi, cuHyCc — HeueTHas. HaBepHsika Ha ypoKax BBl CJbILLIAJIH
3TH cJ0Ba. BOT 4TO OHM 03HAYaloT:

cos(—a) = cos
sin(—a) = —sina.

7. TpuroHoMeTpUyecKHi Kpyr MoMoraeT HaM yBHIeTb, UTO CHHYC M KOCHHYC — (DYHKLHH
neproguyecKre. JTo 3HAYUT, YTO BCE UX 3HAUEHHS MTOBTOPSIIOTCS Uepes MOJHBIH KPYT HJU LeJoe
yucsao Kpyros. JpyruMu cjaoBaMM, UX Nepuof paseH 360°, To ecTb 27.

®opmyJsbl TPUTOHOMETPUU

M3-3a yero npoucxomut mocanHas notepsi 6a/as0B Ha EI'D mo matematuke? M3-3a HeBHHMA-
TEJbHOCTH U BBIYUCJAUTENbHBIX OlIKMOOK. M3-3a mioxoro moyepka, B KOTOPOM 3KCIEPT He CMOT
pasobpartbes. A elle U3-3a TOTO, YTO JIEHb ObLIO BBIYYUTb (DOPMYJIHL.

Tpuronomerpudeckue (popmy/ibl HeOOXOAUMBI axe [JIsl pellleHusl 3aJady 6a30BOr0 YPOBHS.
Kak npaBuso, WIKONbHUKH MOMHSIT OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO:

sin?z + cos?z = 1.

A mpo ocranbHbBle (OPMYJIBI TOBOPAT: «3ayeM WX Y4YUTb, Y MeHs ILUMaprajka B TeJedoHe
ecTh!»

3abynbre 06 3TOM. Bo-nepBbiX, ucnonb3oBaHre Ha EI'D wmmnapranok u MoOGUIBHBEIX Tesedo-
HOB BeJleT K yJAaJeHHI0 ¢ 3K3aMeHa. Bo-BTopbiX, 60JbILIHHCTBO COOPHUKOB (OPMYJ B MOOHJIb-
HUKaX, KOTOpble Mbl BUJEJH, COLEPXKAT AUKHE OLIMOKH.

A B Tperbux. . . [IpenctaBbTe, 4YTO Bbl B HE3HAKOMOH CTpaHe W BaM Hal0 OOBSICHUTHCS C
ee JKUTeJSIMU, 10 BO3MOXKHOCTH ObIcTpo. M BBl 3HaeTe TOJBKO OHO CJIOBO, 3aTO y Bac ¢ coO0H
MOOHJIbHUK (KOTOPBIH HeJb3sl N0CTaBaThb), a B HEM CJOBapb (KOTOPBIA CONEPKHUT OIIMOKH).
B TakoM ke MOJIOKEHWH OKa3blBaeTCs W LIKOJbHUK, Y KOTOPOrO B aKTHBHOM 3arace OIHa
(dopmysa, a Bce ocTaJbHOE TAe-TO TaM, B ILIMaprajke, ¥ BCE 3TO B BOJHHUTENbHOH 0OCTaHOBKe
sK3aMeHa!

Wrak, omHOoi dopmysnbl Maso. 3aTO CIPaBOUHHMKHM MO MaTeMaTHKe coaepKat OoJiblie cTa
TpUroHoMeTpudeckux (opmys. Heyxenn ux Bce Hafo BBIYYHUTDH?
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Her, xoneyno. Heo6xonumbix (hopmMy/1 He Tak y»K U MHOro. Bce oHM 31ech.

TpuroHomeTpuyeckune Gopmysbl

2 1 sina
ind P tg“a+ 1= tga=
sin“a+ cos‘a=1 cos2a cosa
OcHoOBHOE TPUIOHOMETPUYECKDE
5 1 cosa
TOMOECTBO 1+aga=—s ctga=
sin“a sina
tga-ctga=1
HeoWHbBIE YrABI CHHYC CYMMBI, KOCUHYE Pa3HOCTH...
sin2a=2sinacosa sin(a+ P)=sinacos P + cosasin
s s i sinfa-p)=sinacosP-cosasinp
cos{a+ fl=cosacos p-sinasinp
i 2 41 Delad : i
cosZa=2cos’a-1=1-2sin"a cos {a- B} =cosacos B+ sinasin B
2tga +
tg2a= g: tg[ﬂi—ﬁj=M
1-tg“a T¥tgatgp
CymMma CWHYCOB, Pa3HOCTb KOCMHYCOB. ., MNpecbpazoBaHne Cymmbl
~ B NPOW3BEQEHMNE:
sina+sinf= Esirlu""";B cos 2 EB
2cosacosP=cos{ia+ B+ cos{a-B)
5in-:1—sin[3=25inﬂ_ﬂ' cos O+ P : .
2 2 2sinasin B =cosla - ) - cos (a + B)
cos o+ cos p = Etuiu;ﬁ' cos E;u 2sina cos B =sin{a + B) + sin {a - B}
cos a - cos B = 2sin u;ﬂ 5in E;u

B stoil Tabauue popMysbl crenranbHo codpansl no rpynnaM. Camasi BepxHsis — OCHOBHOe
TPUTOHOMETPHYECKOE TOXKIECTBO U (DOPMYJIbI, KOTOPBIE U3 HEro ToJsydarTes. A Takxke GopMyJIbl
IJIsl TAHTeHCa W KOTaHTeHca.

Bropasi rpynna — cdopmysabl nJs CHHyca, KOCHHyca W TaHTeHca ABOHHOrO yraa. O6patute
BHUMaHHe, UTO JJI KOCHHYyCa JBOMHOIO yIja eCTb LeJblX TP (OPMYJIbI.

Cnenytomias rpymnmna — pOpMyJibl /51 CHHYCOB, KOCHHYCOB M TAHTE€HCOB CYMMBI HJIM PAa3HOCTH
ABYX apryMeHTOB.

W1 nBe rpynmsl hopMys BHU3Y TaOJULbl — [/ TeX, KTO pelIuscs caaBath EI'D Ha mpodub-
HOM ypoBHe. TaM OHM He3aMeHHUMBI.
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Kak BBIy4HTb TPUTOHOMETpPHUUECKHE (DOPMYJIbI?
Tak xe, Kak J100ble 1pyrue: OHEMHOIY, HO 4acTo.

He pacckasbiBaiiTe cebe CKaskd O TOM, 4TO B IOCJAeAHIO Houb nepen EI'D Bce BolyuuTe.
Kaxabl#l 1eHb — oguH OJIOK, TO eCTb TpU-4yeTbipe (POPMYJibl U3 Hallled TabJHLbI.

BelyunTb MHOCTPaHHBIN $3bIK IPOLLe BCErO TOMY, KTO BBIHYKJEH MOCTOSIHHO Ha HeM TOBO-
puthb. Tak u 3gech. Pemn 20-50 3aganuii Ha nmpeoGpa3oBaHUe TPUTOHOMETPHUECKHUX BBIpaXKe-
HUH U [0Ka3aTesJbCTBO TOXKAECTB, Bbl TOYHO 3alIOMHUTE HYKHble (DOPMYJIBI.

1 yHuBepcasbHBIH crocob: exxeqHEBHO, CaisCh 3a yPOKH, OepUTe YUCTBIH JIMCTOK U BBIIHU-
CbIBaliTe HAaW3yCTb BCe TPUTOHOMeTpUuecKue (popMmysbl, Kakve nomHuTe. Korma Bcé rotoBo —
cBepsiete. M K sK3ameHy Bbl OyneTe MOMHUTb BCE.

Popmyibl NIpUBefeHUS.

O6paTtuTe BHUMaHHe, YTO B HalleHd Tabmauile ¢ popmysamu HeT dopmyn npuBenenus. [llnap-
rajJKu JJIs1 HUX He HYXHBl. DOpMYJbl NMpUBENEHHS He Halo 3yOpUTh Hau3ycTh. JlocTaTOYHO
3allOMHHUTb JIBa OCHOBHBIX MPHUHIMUIMA, MO KOTOPbIM OHH cTpositcsi. O4yeHb XOpPOIIO, €CJH BbI
MIOCMOTPUTE MOH BUIEOYyPOK «DopMysibl MprBeneHHs». 3AeCh Jydllle OAUH pa3 yBUAETb, UeM
100 pa3 mpouuTarts.

Dopmysbl NpUBeNeHUS MPUMEHSIOTCS, e€CJHM BaM Halo MpeoOpas3oBaTh BhbIpaXKeHHe BHIA
3T

sin(x + ), cos(x + 7),tg(2 - g) OmHHUM CJIOBOM, KOTIA K apryMeHTy (TO eCTb K BeJHUHHE,
3aBHCSLIEH OT MepeMeHHO!) MPUOABJsieTCs LeJoe YHUCJI0, YMHOXKEHHOe Ha 7, HJIM HeYeTHOe
YKCJI0, YMHOXKEHHOE Ha %

A npuBeneHue — MOTOMY, UTO MBI OyIeM MPUBOIUTb 3TO CJOXKHOe BbipaXkeHHe B CKOOKax K
6oJiee MPOCTOMY — K YIVIy U3 MepPBOH 4eTBEPTH, TO €CTb OT HyJs 10 90°.

dopmynbl puBeieHUsl pasiensiorcss Ha ABe rpynnbl. OOHHM — Te, B KOTOPHIX K apryMeHTy
npuOaBJISeTCS HeYeTHOe YMCJIO, YMHOXKEHHOEe Ha % — Kak B BbIpaKeHUH cos(x + 3—7r),sin(E —

2 2
1), cos(x + g) uv tg(2r — g)

Ilpyrue — Te, B KOTOPBIX K apryMeHTY MPUOABJASETCS Lesl0e YHCI0, YMHOXKeHHOe Ha 7. Kak
B BbIpaxkeHHUsx sin(z + 7),sin(m — x), cos(x — 3m), tg(bx + ).

3anuiem, KCTaTH, UeMY PaBHBI 3TH BbIPaXKEeHHUS.

[lepBas rpynna. K aprymenty npubas/isieM HeueTHOE UMUCJIO, YMHOXKEHHOE Ha g:

cos(x + %T) = sinx

sin(% —z) =cosx
cos(z 4+ o) = —sinx

ISR

tg(2z — &) = —ctg2x

3amMeTHM, UTO Temnepb cnpasa B (popmyJsie GoJiee npocToe BhipaxkeHue. M cuHyc MeHsieTcsi Ha
KOCHHYC, KOCUHYC — Ha CHUHYC, TAH['€HC — Ha KOTaHTreHc. ['0BOpAT, 4TO 31eCh TPUTOHOMETpHUUe-
cKasl (PyHKIHUSI MeHsileTcs Ha KO(YHKLHIO, TO €CTb Ha MapHylo K Hel (pyHkuuio. M emie uto-to
MPOUCXONUT CO 3HAKOM — B OfIHUX CJydyasiX OH MeHseTcs, B APYTUX HeT.

Tenepsb BTOpas rpynna gopmy..
sin(z +7) = —sinx

sin(m — z) =sinx
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cos(r — 3m) = —cosx
tg(bx + ) = tghz.
B stom ciyuae yHKUHSI He MeHsIeTCsl Ha KOQYHKIHIO.

I/ITaK, €CJIh B TpI/IFOHOMeTqueCKOﬁ (popMyJ]e K apryMmeHTy MbI HpI/I6aB.HHEM HJIKW BBIUYHUTAEM

%, 37” %T B oOuleM, yroJi, Jiexallud Ha BepPTUKaJbHOH OCH, - (PYHKLHS MeHsSeTCs Ha
KO(PYHKLHIO.

Ecau npubasssieM uiu BblUUTaeM m, 3w, 57 — B 00llleM, TO, UTO JIEXKHUT HA TOPU30HTAJIbHOM
ocH, - (PYHKLHS HAa KOPYHKLHUIO He MeHseTcs.

To ecTb ecau mpubaB/sieMbld yToJl JIEKUT HAa BePTHUKAJIbHOH OCH — BEPTHKAJbHO KHBaeM
roJIoBOH, roBopuM: «[la, na, MeHseTcss (yHKUHMS Ha KO(yHKUHIO». Ecau npubaBiseMbldl yrod
JIEXKUT Ha TOPU3OHTAJNbHOH OCH — TOPU3OHTAJIbHO MOTaeM roJIOBOH, roBopum: «Her, Het, He
MeHsieTcsl (DYHKLMS Ha KOPYHKLHIO».

Xopolo, Mbl BBISICHUJ/IH, KOTAA MeHseTcsl (PyHKLHS Ha KOPYHKLHIO B TPUTOHOMETPUYECKHX
¢opmysax, a Kkorna — HeT. OcTanoch BBISICHHTB, UTO NPOMCXOAUT cO 3HakoM. Korna B npaBoi
4acTH (DOpMyJibl OH TaKOH Ke, KaK B JIeBOH, a Korja — HeT?

Kak 370 npoBepuTh — nokax<y Ha npumepe. Bosbmem popmyiry cos(x—i—%). Ecau 4 Bo3bMmy @
U3 NepBOH 4eTBepTH, NPUOABJIO K HEMY % — nomnajiy BO BTOPYIO yeTBepTh. Bo BTOpoO#i ueTBepTH
KOCHUHYC OTpHLIaTe/ieH. 3HAUUT, MOJIYUUTCS —Sing.

Ilpyro#t npuMmep: BblpaxkeHHe sin(m —z). S BO3bMY = M3 NepBOil YeTBEPTH, TOTAA YTOJI T — T

OyzeT BO BTOPOH YeTBEPTH, a TaM CHHYC IMOJIOXKHUTeNeH. 3HaUuT, sin(m — x) = sinz. Kcratu, mbl
y2Ke MO3HaKOMUJINUCh C 3TOH (popMyJ/oi paHblie, B TeMe «BHeIHHUH yros TpeyrosbHUKa».

U1 tenepb HeckosbKO 3amauy EI'D Ha mpumeHeHHe BcexX M3BECTHBIX HaM (OPMYyJ U CBOHCTB
TPUTOHOMETPUUYECKUX (PYHKLIUH.

ceos T eos 1T — 4. /3. V2 1
1.4\/50084 0083 4.2 5 '3

bl HALJIM 3HAYEHHUE COS = ¢ MOMOLILI0 TPUTOHOMETPUUECKOrO KPyra. I[e BOCIIOJb30Ba-
M a 3HaueHue Zcooro OHOME €CKOro a. U ewe Bocmoab3oBa

JINCb T€M, UTO MEPHUOM KOCHHYCa paBeH 27, U MO3TOMY COS %T = cos(2m + %) = COS% = %

5tg163° _ 5tg(180° —17°) _ 5tglr _
tg 17° tg 17° tg 17°
BocnosnbsoBanucek opmysnoil npueeneHus. 180° - HAXOOUTCS HA FOPU3OHTAJIbHOH OCH, 3Ha-
YUT, He MeHsieTCs (PYHKIMS Ha KOPYHKIHIO (FOPU3OHTAJIbHO MOTaeM TOJIOBOH, TIOMHHUTE?), a
3HaK y TaHTeHca BO BTOPOM YETBEPTHU OTPUILATENbHBIH — MOSIBASETCS MUHYC.

145in409° _ 14sin(360° +49°) _ 14sin49° _ 1,

sin49° sin 49° ~ sin49°
3/ecb Mbl BCTIOMHHUJIM O TOM, YTO CHHYC — (DYHKIIMsI Mlepuofrueckasi, ¥ Toraa sin(360°+«a) =
sin av.

4. 5tg17° - tg107° = 5tg 17° - tg(90° + 17°) = —5tg 17° - ctg 17° = —5

Toxe dopmyna npuBeneHus. Yroa 90° JexUT Ha BepTUKaAJbHOHU OCH. BepTukaabHO KHBaeMm
TOJIOBOH: Na, MeHseTcs (PYHKLUHS Ha KOPYHKIMIO, TO €CTb TAaHTEeHC MOMEHSJCS Ha KOTAHTEHC.
A munyc - motomy, uto tg 107° < 0. Jlanee mosab3yemcesi TeM, UTO tga - ctgar = 1 W mosaydyaem
OTBeT.
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12 12 12 — 19

> sin” 37° +sin” 127°  sin® 37° + sin*(90° + 37°)  sin®37° 4+ cos? 37°

CHOBa (popMyJia IPHUBEIEHUS 1 OCHOBHOE TPUTOHOMETPHUECKOe TOXKAecTBo: sin® a+cos’ a = 1.

6 12sin11° - cos11° _ 12sin11° - cos11° _ 6

sin 22° 2sin11° - cos 11°

[Tpumennau Qopmysy cuHyca ABOHHOrO yria: sin2a = 2sina - cosa.

7 24(sin® 17° — cos®17°) _ 24(cos®17° —sin*17°)  24(cos34°) _ o4
’ cos 34° - cos 34° n cos34°

TIpuMeHHUH (GOPMYJTy KOCHHYCa ABOMHOTO yraia: cos2a = cos? a — sin® .

g Hcos29 _ 5cos(90 —61) _ 5sin61 _ &

sin 61 sin 61 sin 61
CHoBa (opmysia nprUBeIeHUS.
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Inasa 14.

Ymo makoe Qyuxuyus.

Hcceaedosanue epadura dynkyuu

[Ipoussodnasn Qymnkyuu

[Ipodoaxcerue nodeomosxku k EI3: nopmar www. EGE-Study.ru
Boavuwioil penemumopckuil cekpem.

Yro takoe (PyHKIUA?

[Tonstue q)yHKI_lI/II/I — OJHO M3 OCHOBHbIX B MdaTeMaTHKe.

Ha ypokax maTeMaTHKH Bbl 4acTO CJBILIATE 3TO CJA0BO. Bbl cTpouTe rpaduku (hyHKUUH,
3aHUMaeTechb HCCJeNoBaHUeM (YHKLHH, HAaXOAWTe HauboJsbllee WM HaUMeHbllee 3HAaueHHe
¢yHxkuuu. Ho nsis moHMMaHMs BceX 3TUX AeHCTBUU AaBaiiTe onpelesuM, UTO Takoe (PyHKIIUS.

Onpenenenre (pyHKLUHMHM MOXKHO JaThb HECKOJbKMMH croco6amu. Bce oHU OynyT AOMOJHSATH
LpPYyT ApyTa.

1. ®yHKUMSA — 3TO 3aBUCHMMOCTb OTHOU MEepPEeMEHHOH BEJMYUHBI OT Apyrou. lpyrumu
CJIOBaMH, B3aMMOCBS3b MexX1y BeauuuHamu. JIo6oil (usnyeckuil 3akoH, Jwobas Qopmynaa

oTpakaeT TaKyl0 B3aUMOCBA3b BeqWuyuH. Hanpumep, ¢gopmyna p = pgh — 3TO 3aBUCHUMOCTb
JIaBJIEHUS XXKUAKOCTH P OT TyOUHBI h.

Yewm Oosblile ryOuHa, TeM OoJblile naBjeHHe XKHUAKOCTH. MoOKHO CKas3aTb, UTO JAaBJieHHE
KUIKOCTH sIBJIsieTCsl QYHKIHeH OT TyOHHBI, HA KOTOPOH ero U3MepsorT.

3HakoMoe BaM 0603HaueHHe y = f(x) KaK pa3 U BblpaxKaeT UIEI0 TAKOH 3aBUCHMOCTH OIHOH
BeJIMUMHBI OT ApYyrod. BesnuuHa y 3aBUCUT OT BeJMUMHBl X 110 ONpeNeJeHHOMY 3aKOHY, HJIH
npaBuay, 0603HauaeMomy f.

J_III)YFI/IMI/I CJIOBaAMH: MEHAEM T (HGSaBI/ICI/IMy}O NNepeMeHHy, HJId apI‘YMeHT) — KW MO OIipe-
AE€JIEHHOMY IIpaBHUJy MEHAETCH y.

CoBceM HeoOsizaTesbHO 0003HauaTh nepeMenHble x U y. Hanpumep, L(t) = Lo(1+ at) — 3a-
BHCHMOCTb AJMHBI L OT TeMIeparypsl ¢, TO €CTb 3aKOH TemJIoBOro paciuuperusi. Cama 3amuchb
L(t) o3Hauaet, 4yTO BeJqMYMHA L 3aBHUCHT OT t.

2. MoXHO naTh U Opyroe ornpenesieHue.
DyHKUUA — 3TO ONpefiesieHHOe NeMCTBUE HaJl NepeMeHHOH.

310 O3Ha4daeT, 4YTO MBI 6epeM BE€JMYHUHY T, OeJaeM C Hel ornpenesieHHOe JleHCTBHE (HaHpI/I-
Mep, BO3BOAUM B KBaiapaT HJIU BBIUHUCJAAEM €€ .noraqu)M) — W [10JIy4yaeM BE€JHYHHY Y.

B TexHnueckoll nuTepaType BCTpeuaeTcs onpejiesieHHe (PYHKLUMH KaK yCTPOHCTBA, HA BXOJ
KOTOPOTO TOJAETCSI & — a Ha BBIXOJE MOJyUaeTcs y.

.;-lTy

Hrak, pyHKUUS — 3TO AeHCTBHe HaJA NepeMeHHOH. B 3ToM 3HaueHUHM CJIOBO «(PYHKLHS»
NpUMeHsieTCsl U B 00J1aCTAX, AaJeKUX OT MaTeMaTUKu. Hanpumep, MOKHO roBOPUTb 0 yHKLHAX
Mo6UbHOTO TesedoHa, 0 PYHKLUHAX IOJOBHOIO MO3ra Uau (GyHKUUSX AenyTaTa. Bo Bcex 3THX
cayyasx pedb UIET UMEHHO O COBepILIaeMbIX AEeHCTBUAX.
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3. Jlamuwm ele ofHO ompeneseHre (YHKIHH — TO, YTO 4Yallle BCETO BCTpPeuaeTcsi B y4eOHH-
Kax.

q)YHKIII/IH — 3TO COOTBETCTBHE MEXKAY ABYMA MHOXKECTBAMH, MPUUYEM KaKIOMY 3IJje-
MEHTY NepBOro MHOXKe€CTBa COOTBETCTBYET OAMH MU TOJBKO OAHWH 3JE€MEHT BTOPOro MHO-
KecCTBa.

Hanpumep, dyHKUHSA y = 22 KaXAOMYy NeHCTBHUTEJbHOMY YUCIY T CTaBUT B COOTBETCTBHE
YUCJO B IBa pasa OoJibliee, 4YeM .

[loBTOpUM elle pas: KaxKAOMY 3JeMeHTY MHoxKecTBa X MO OINpefesieHHOMY MPaBUJY Mbl
CTaBUM B COOTBETCTBHE 3JeMeHT MHOxecTBa Y. MHoxecTBo X HasbiBaeTcs 00JacTbiO Ompe-
nejqeHus PyHKIUU. MHOXKeCTBO Y — 00JaCThI0 3HAYEHUH.

Ho 3auem 3mech Takoe AJHHHOE YTOUHEHHE: «Ka>XJA0MYy 3JIEMEHTY MEepBOT0O MHO2KECTBA CO-
OTBETCTBYET OAWH U TOJbKO OOWH 3JEMEHT BTOpOFO»? OKaSbIBaeTCH, YTO COOTBETCTBHUA MEXKAY
MHOX>KE€CTBAMH TOXKe ObIBAIOT pa3HbIe.

PaccMoTpuM B KauecTBe mpuMepa COOTBETCTBHE MeXIy ABYMS MHOXKECTBAMHU — I'pakK[aHa-
mu Poccuu, y KOTOpbIX eCTb MacnopTa, i HoMepaMu UX MacrnopToB. fICHO, YTO 3TO COOTBETCTBHE
B3aHMHO-0[IHO3HAYHOE — Y KaxKJOro TpaKJaHUHA TOJNbKO OAMH poccuicKuii nacrnopt. M Hao6o-
pPOT — IO HOMepy NacrnopTa MOXKHO HaWTH YeJsloBeKa.

B maTemMaTHKe TOXKe eCTb TakKue B3aMMHO-OfHO3HauHble (PyHKUMH. Hampumep, JuHeHHas
bynkuus y = 3z + 2. Kaxxnomy 3HaueHHIO  COOTBETCTBYET OIHO H TOJILKO ONHO 3HAdeHHe Y.
M Hao6opoT — 3Has y, MOXHO ONHO3HAUHO HAWUTH .

x 3| -2|-1]0]1]2
y=3r+2|-7|-4|-1|2]5|8

MoryT OBITh M Ipyrue THUIBI COOTBETCTBUH MeXX1y MHOXKeCTBaMHU. Bo3bMmeM 1715 npumepa
KOMITAHHIO [py3el U Mecsilibl, B KOTOPble OHH POAMJIUCH:

Mapumna
Cama + theBpasn

Ceprei + MAPT
Orer » — -_-_‘—_‘-_"‘%- HIOHE
Aprém = + ABIYCT
Hean * HOAOPL

["yos
X Y

Kaxxablil yesoBeK ponuiCcs B KaKOH-TO onpefeseHHBId Mecsl. Ho naHHoe cooTBeTCTBHE He
IBJIsleTCsl B3aMMHO-OlHO3HauHbIM. Hanpumep, B vioHe popuauch Cepreét u Oier.
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[IpMep Takoro COOTBETCTBUS B MaTeMaTHke — (QyHKIHMsA y = x2. OIMH H TOT XK€ 3JEeMEeHT

BTOPOr0 MHOXKECTBa y = 4 COOTBETCTBYeT ABYM Pa3HbIM 3Ji€MEHTaM [1epBOr0 MHOXKECTBA: & = 2
uHx=-—2.

My

s

2 0 2 e

A KakuM D0JI?KHO OBITb COOTBETCTBHE MeXKIY IBYMsI MHOXKECTBAMH, UTOObI OHO He SIBJISIOCH
¢yukumeii? Oyenb npocto! Bo3pMeM Ty ke KOMIAHHIO Apy3ed U UX X0O0U:

Mapuua 3 . pHIBKI
Cama \ f *+ JILIZKH
Ceprei + POJTHEH
Omer * THTApA

+ TadBHAT
Aprém

s hyTHOI
Hpan

* THIIT LT

Tyns » TEATP

X Y

Mel BUOWM, 4YTO B MEPBOM MHOXKECTBE€ €CTb 3JIEMEHTbI, KOTOPbIM COOTBETCTBYET [ABa HJH
TPpH 3JIEMEHTa U3 BTOPOTIO MHO2KeCTBaA.

OueHb CJ0XKHO ObIJIO OBl ONMMCATh TAKOE COOTBETCTBUE MaTeMaTH4YeCKH, He IpaBaa Jau?

Bor npyro#t npumep. Ha pucyHkax usobpaxkeHbl KprBble. Kak Bbl aymaeTe, Kakas M3 HUX
siBJsieTcsl rpaukoM (yHKIHMM, a Kakas — HeT?
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OtBer oueBuneH. [lepas kpuBas — 370 rpauk HeKOTOpPoH (PyHKLHH, a BTOpasi — HeT. Beab
Ha HeH eCcTb TOYKH, [e KaxkK[IOMY 3HAUE€HHIO T COOTBETCTBYeT He OJHO, a LeJIblX TPH 3HaYeHH

Y.
[Tepeunicaium cnocober 3adanus pynkyuu.

1. C nomotpio Gopmysbl. DTO yAOOHBIH U MPUBBIYHBINA 1715 Hac cnocob. Hampumep:

Y = cos T,
y = a® — 222,
z = f(t),

L(t) = Lo(1 + at).
DT1o npruMepbl PYHKUHKH, 3alaHHBIX (POPMYyJIaMH.

2. I'paguueckuii cnoco6. OH siBAsieTcsl caMbIM HarasaHbeiM. Ha rpaduke cpasy BUIHO Bce —
BO3pacTaHHWe W yObiBaHUe (DYHKIMH, HAUOOJbLINE U HaUMeHbllIMe 3HaYeHUs], TOUKH MaKCHMyMa
U MUHHMyMa. [lanblie s pacckaxky o6 HMCC/Aeq0BaHUM (PYHKLHH C TOMOILbIO Irpaduka.

K Tomy xe He Bcerza Jierko BbIBECTH TOUHYI0 dopmyay QyHkuuu. Hanpumep, Kypc pnosnapa
(To ecTb 3aBHCHMOCTb CTOMMOCTH [0JJIapa OT BpeMEeHH) MOXKHO MOKa3aTh TOJNBKO Ha rpaduke.

3. C nomouibto Tabauiel. B mikose ¢ 3Toro crnoco6a Bl KOraa-To HauWHa/AW U3y4YeHHe TeMbl
«DyHKIHUS» — CTPOUJH TAOJHUIY U TOJBKO TOCJe 3TOr0 — rpaduk. A Mpu sKCIepruMeHTaJbHOM
UCC/IeIOBAHUH KaKOH-1M00 HOBOH 3aKOHOMEPHOCTH, KOTZA ellle HEHW3BeCTHbl HU (opMmy/a, HH
rpauk, 3TOT crnocod OyneT eAUHCTBEHHO BO3MOXKHBIM.

4. C nomoIbio onucaHusl. BbiBaeT, 4TO Ha pa3HbIX ydacTKax (hyHKIHUS 3a4aeTcCsi pasHbIMH
dopmynamu. M3BecTHast BaM (DyHKILHs MOLYJb, TO €CTh y = |z|, 3a1aeTcst onmUcaHHeM:

| = z, x>0
=2,z <0

HccnenoBanue rpacguka (pyHKUUA

Ha pucynke usobpaxeHn rpadhuk ¢pynkuuu y = f(x). [locmoTpum, Kak uccaenoBatb (yHK-
Mo ¢ nomolubio rpaguka. OxaseiBaeTcs, s Ha rpaduk, MOXKHO y3HaTh BCE, YTO HaC
UHTepecyeT, a UMEHHO:

e 00J1aCTb ONpefieseHns (PyHKUHUH
e 00J1aCTb 3HaYeHUH (PYHKIHH
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® HYJU (PYHKUHHU

® NIPOMEXXYTKH BO3pacTaHusl U yOblBaHUS

® TOYKM MakKCUMyMa U MUHUMYyMa

e HauboJsblllee U HaUMeHbllee 3HaUeHHe (PYHKLUHUU Ha OTpe3Ke.

Ny

=1

YTOYHHUM TEepPMHUHOJOTHIO:

Abcuucca — 3T0 KOOpAUHATA TOUKU MO FOPHU30HTAJIH.

Opdurama — KOOpAHHATA MO BePTHKAJH.

Ocv abcyucc — TOpU30HTaNbHAS OCh, Yallle BCero Ha3blBaeTcsi oCb X.
Ocov opduram — BepTHKaJbHASA OCb, HJH OCb Y.

Apeymenm — He3zaBUCHMasl NepeMeHHasi, OT KOTOPOH 3aBUCAT 3HadeHUss QyHKuMU. Yale
BCcero 0003HAYaeTcs x.

JpyruMu cjioBaMu, Mbl cCaMH BeIOWPaeM z, TIOACTaBJsIeM B GopMyny DYHKIHUU U TTOJTydaeM ¥.
Obaacme onpedesenus QyHKyUUL — MHOXKECTBO TeX (M TOJbKO TeX) 3HaUeHWH aprymeHTa x,
MPU KOTOPHIX (PYHKIIUSI CYLIECTBYET.

O6osnauaercsi: D(f) umu D(y).

Ha namewm pucyHke o6/1acTb onpeznesenust GyHKuud y = f(z) — 310 0oTpe3ok [—6; 6]. Mmen-
HO Ha 3TOM OTPe3Ke HapucoBaH rpapuk GyHKIHH. ToJabKO 31ech naHHas PYHKIHS CYIIeCTBYeT.

Obaacme 3HaueHuli GYHKYUL — 3TO MHOXKECTBO 3HaYeHHUH, KOTOpble NPUHHMAeT MepeMeH-
Has y. Ha HaumeM pucyHKe 3TO OTpe3oK [—3;7] — OT caMOro HHMXKHEro A0 CaMOrO BEPXHETro
3HAYeHHs Y.

Hyaru ¢pymkyuu — TO4YKH, THe 3HAUeHHe (PYHKLHH paBHO HyJi0, To ecTh y = (. Ha Hamem
PUCYHKE 3TO TOUYKU = = —4 U x = 1.
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Snauenus QyHKyuL nosoxcumervrol Tam, tae y > 0. Ha HameM prcyHKe 3TO MPOMEXYTKH
[—6; —4] u [—; 6].

Snauenus Qynkyuu ompuyamenvrol Tam, tae y < 0. Y Hac 3TO MPOMeXKYTOK (KU HHTEP-
BaJs) oT —4 1o 1.

BaxHellline nousatus — soapacmarue u ybvisanue QyHKYUL HA HEKOTOPOM MHOXKECTBE
M. B kauectBe MHOXecTBa M MOXKHO B35Th OTPe30K [a;b|, uHTepBaa (a;b), oObenuHeHMe
NIPOMEXKYTKOB WJ/IM BCIO UHUCJIOBYIO NPSIMYIO.

Oyukuus y = f(x) 8o3pacmaem Ha MHOXKecTBe M, ecyu IJst JIOOBIX X1 U Ty, NPHHAMLJIE-
JKallMX MHOXKeCTBY M, U3 HepaBeHCTBA Ty > ' CJENyeT HepaBeHCTBO f(x2) > f(z1).

WHupiMu ciioBaMu, yeM OoJiblie x, TeM 6oJblle Yy, TO eCTb IpauK HAET BIPABO U BBEPX.

Dyukuns y = f(x) yboieaem Ha MHOXKecTBe M, ey 1151 JIOOBIX T U Tg, MPHHALIEKAIINX
MHOKeCTBY M, U3 HepaBeHCTBa Ty > 'y CJedyeT HepaBeHCTBO f(xo) < f(x1). Has yObiBatolei
GyHKIHYU GOJbIIEMY 3HAYEHHIO 2 COOTBETCTBYET MeHbllee 3HaueHHe y. ['paduk upet BOpaBo u
BHHS.

Ha namewm pucyHke ¢yHkuus f(xr) Bo3pacTaeT Ha NMpoMexyTKe [—2;4] u yOblBaeT Ha Ipo-
MexyTKax [—6; —2] u [4;6].

OHpeIle.HI/IM, YTO TAKOE€ MOUKU marKcumyma U mMuHumyma qbymcquu.

Touka makcumyma — 3TO BHYTPEHHSS TOUKa 00/1aCTH OINpeleseHUs, Takasi, 4YTO 3HaUeHHe
(yHKUHH B Hell OoJibllle, YeM BO BCeX NOCTATOYHO OJMU3KHX K Hel TOYKaXx.

Jpyrumu cnoBamu, Touka MakKCUMyMa — TakKasl TOYKa, 3HaueHHe (PYHKLUHH B KOTOPOH 00JIb-
1Ie, 4eM B COCETHMX. DTO JIOKAJbHBIH «XOJMHK» Ha Tpaduke.

Ha Hawewm pucyHke x =4 — Touka MakcHUMyMa.

Touka MUHUMYMA — BHYTPEHHAA TOUKA ob6J1acTH OInpenesqeHnd, Takas, YTO 3HaUYeHHe (pYHK-
LIMU B HeH MeHbIlle, 4yeM BO BCeX NOCTATOYHO OJIM3KHX K HeH TOYKax.

To ecTb Touka MUHMMyMa — Takasi, UTO 3HauyeHHe (PYHKLHUU B Hel MeHbllle, YeM B COCEHUX.
Ha rpaduke 370 J0Ka/nbHAs «AMKa».

Ha Hawewm pucyHke z = —2 — Touka MUHHMYyMa.

Touka v = —6 — rpannuHas. OHa He fiBJsieTCS BHYTPEeHHEH TOUKOH 0OJIACTH OMpefeseHUs
¥ NOTOMY He MOAXOAUT MOJ ONpefie/ieHHe TOYKM MakcuMyMa. Benb y Hee HeT coceneil cieBa.
TouHo Tak e U x = 6 Ha HauleM rpaduke He MOXKeT OBbITb TOYKOH MUHHUMYyMa.

Toukn MakcHMyMa M MHHUMyMa BMeCTe HasblBAalOTCsl moukamu axcmpemyma Qynkyuu. B
HalleM cjayyae 3T0 © =4 U v = —2.

A uTo ;menath, €CNU HYXXHO HaWTH, Hanpumep, MuHumym ¢yukuyuu y = f(r) Ha oTpe3ke
[—4;0]? B nantom cayuae otBet: y = —3. [loTomy 4To mMurumym yrKyuy — 3T0 ee 3HaUEHHe
B TOYKE MHHUMYMA.

AHajornyHo, MakcUMyM Hamie#l ¢pyHKuuu paseH 4. OH mocturaercss B Touke x = 4.
MoxXHO cKasaTb, YTO 3KCTPeMyMbl (DYHKLHH paBHbl 4 U —3.

I/IHOFﬂa B 3aJadax Tpe6yeTCH HaUTHU Hauboabuiee U HauMeHbuiee 3HAYeHUs CpYHKLU/II/I Ha
3aJaHHOM OTpe3Ke. Onu He 06s13aTe/IbHO COBIIaal0OT C 3KCTpEMyMaMH.

B HaweMm ciyuae HaumeHvuiee 3nauenue GyHkyuu Ha otpeske [—6;6] paBHo —3 U coBma-
laeT ¢ MUHUMyMOM (GYHKIHMH. A BOT Haubosbllee ee 3HaUeHHe Ha 3TOM OoTpe3ke paBHO 7. OHO
LIOCTHUraeTcsl B JIEBOM KOHIIe OTpe3Ka.
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B mo6om coyuae HanboJbllee U HaWMeHblllee 3HaYeHHsT HEMPePBIBHOH (DYHKLHH Ha OTPe3Ke
JOCTHraloTcsl UO0 B TOYKAX 3KCTpeMyMa, JUOO Ha KOHLAX OTpe3Ka.

IIpousBogHas pyHKUUMN

[TponsBonHass PyHKIMM — OfHA M3 CaMbIX CJOXKHBIX TeM B IIKOJNbHOW mporpamme. Ceiiuac
S IPOCTO U TOHSITHO PAacCKa)Ky O TOM, YTO TaKoe MPOM3BOAHAS W JJIs 4yero oHa HyxxHa. {1 He
Oyny MoKa CTPEMHUTbCS K MaTeMaTH4YeCKOM CTPOTOCTH M3JoxKeHHs. Camoe TJlaBHOe — MOHATb
CMBIC/I.

A nns Tex, KTO Jyulle BOCIPHHHMAeT BHJEO, UeM IeUaTHBIH TEKCT, MOSI BHIEOJEKLHS
«[IponsBogHast pyHKIUMU»

3arnoMHUM ompeeseHue:
IlpousBogHass — 3TO CKOPOCTh M3MEHEHUSI (PYHKIIMH.

Ha pucynke — rpacduku tpex ¢yHKuMd. Kak Bbl nIymaere, Kakas U3 HUX ObICTpee pacTeT?

Ny

AN

—

0 v

OTBeT oueBHIEH — TpeTbsi. Y Hee camasi 0oJjbllas CKOPOCTb W3MEHEHMs, TO eCTb camasi
6oJ1bllIas POMU3BOAHAS.

Bot npyro#l npumep.

Kocrs, I'puiia 1 MatBell oiHOBpeMeHHO yCcTpoW/IMCh Ha padoty. [TocmoTpuM, Kak MeHscs
UX J0XOJ B TeyeHHe roja:
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Hoxon, $

Kocrs /

["puima

_,-o-'-"'—f

Margeit

T
—-

0 1 2 3 4 5 G BI)(‘!ME_[._ MECHIILI

Ha rpaguke cpasy Bce BuaHO, He mpasaa Ju? [oxon KocTtu 3a mosroma Bbipoc Gosiblile
yeM B nBa pasza. M y ['puuin noxom ToxKe BBIPOC, HO COBCeM uUyTh-uyThb. A moxon Matses
yMeHblIuACs 10 Hyasi. CTapToBble YCJOBUS OAMHAKOBBEIE, @ CKOPOCTh M3MeHEeHUs! (DyHKLHH, TO
ecTb npou3goonas, — pasHas. Uro kacaercs MarBes — y ero [0Xxofa NMpOU3BOAHAs BooOlle
OTpHULaTeNbHA.

HMutyutuBHO MBI 6€3 Tpylda OLEHHBaeM CKOpPOCTb M3MeHeHUs (pyHKUUU. Ho kak ke 3To
IeJaem?

Ha camom nesie Mbl CMOTPHM, HAacKOJIbKO KPYyTO HIAET BBePX (MJM BHH3) rpapuk (PYHKLHH.
JpyrumMu cjoBaMM — HAcKOJIbKO OBICTPO MeHsieTcs y ¢ M3MeHeHHeM x. O4eBHIHO, YTO OfHA
U Ta Ke (PYHKIUS B Pa3HbIX TOYKAX MOXKET MMeTb pa3Hoe 3HaueHHe MPOU3BOAHOM — TO eCTb
MOXKeT MeHSITbCSl ObICTpee I MelJIeHHee.

[IpousBonHast ¢hyHKuKH 0603Havyaercsi f(x).

[Tokaxewm, Kak HalTH f'(x) ¢ moMolLbl0 TpaduKa.

Ny

y="rhkx+0b

0] M & IN ~
My J(:r

HapucoBan rpaduk HekoTopoil ¢pyHKUuuM y = f(x). Bo3bMeM Ha Hem Touky A ¢ abcunccoi
xo. [IpoBeném B 3TOH TOUKe KacaTesabHYIO K rpapuKy QyHKIUU. Mbl XOTUM OLIEHUTb, HACKOJIbKO
KPYTO BBepX HUAET rpapuK (PyHKIUH.

YnobHasi BeJIMUKMHA OJ51 3TOTO — MAHSEHC yeaa HaKAoOHA KacameavHoll.
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[Ipoussoonasn ¢ynkuuu f(x) 8 mouke Ty pasHa MmaneeHcy yeia HAKAOHA KACAMEAbHOL,
nposedénHoll K epauxy GyHKkyuu 8 amoil mouxe.

f(zo) = tga
O6paruTe BHMMaHWe — B KauecTBe yIJla HAKJOHA KacaTeJbHOH Mbl GepeM YroJ Mexmiy
KacaTeHbHOﬁ U TTOJIO2KHUTEJIbHBIM HaHpaBJIeHHEM oCH OX

WHorna yuamuecs crnpamnBaiT, UTO TaKoe KacartebHas K rpaduky QyHKUHUHA. DTO NpsiMas,
UMeIolllasl Ha aHHOM y4acTKe eIMHCTBEHHYI OOLLyI0 TOYKY C IpaHuKOM.

Hatinem k = tg a. Mbl IOMHUM, YTO TaHTE€HC OCTPOrO yIJa B NPSMOYTOJbHOM TPEYTOJbHHUKE
paBeH OTHOLIEHUIO MPOTHBOJIEXKALIEr0 KaTeTa K npunexaiiemy. M3 Tpeyroibauka AM N:

f'(@o) = tga = £

Mbl HalM NPOU3BOAHYIO C MOMOIILbI0 rpaduka, Aaxke He 3Has dopMmyny GyHKUUH. Takue
3ajlauy 4acto BcTpevatoTes B EI'D mo matemaruke nox Homepom B8.

EcTb u npyroe BakHoe COOTHOILIeHHe. BCcroMHUM, UTO mpsiMast 3ajaeTcs ypaBHEHUEM
y=kx+b.

BennuuHa k B 3TOM ypaBHEHUH Ha3blBaeTCs yeA08bim Kodpguyuernmom npamoti. OHa paB-
Ha TaHTeHCYy yIJia HaKJOHA NPSAMOU K ocHu X.

k=tga.

Mel nosnyyaewm, 4To

f'(@o) = tga =k

3anoMHUM 3Ty popmysay. OHa BeIpaxKaeT reoMeTPUUECKUH CMbICJ MPOU3BOIHOM.

[Ipoussodnasn ¢pynkuuu 8 mouke xo pasHa yero8omy Koddduuuenmy KacamesvHot, npo-
8edenHol K epauky pyHKyuu 8 amot mouxe.

Hpyeumu crosamu, npoudsooHas pasHa MaH2eHCy yeaa HAKAOHA KacamenbHOU.

Ml yXKe CKa3aJu, UTO Y OIHOH W TOH 2Ke q)y'HKL[I/II/I B pa3HbIX TOUKaX MO2KET OBIThb pasHad
[IPOMU3BOAHAA. HOCMOTpI/IM, KakK 2Ke CBfI3aHa MPOU3BOJHAs C IIOBEAECHHEM CpYHKU,I/II/I.

Hapucyem rpadux Hekotopoil pyHKUUH y = f(xp). [IycTh Ha OfHUX ydacTKax 3Ta PyHKIUS
BO3pacTaeT, Ha APYTUX — YObIBaeT, MpUUeM C pa3Hol ckopocThio. M mycTh y 3To# (PyHKUHH
O6ynyT TOUKH MakCUMyMa U MUHUMYyMa.

'}7

0
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B touke A ¢ynkuus f(zg) Bo3pactaer. KacatenbHasi K rpaguky, npoBeieHHasi B TOUKe
A, obpasyeT OCTPBIH yros « C MOJOXHUTEJbHBIM HarpaB/jeHHeM ocd X. 3Ha4uT, B Touke A
MPOU3BOJHAS TOJIOKUTENbHA.

B Touke B Hama QyHKuus yObiBaeT. KacartesbHas B 3TOH Touke oOpasyeT Tymno# yroga (3
C TOJIOXKHUTEeJNbHBIM HarpaBjeHueM ocd X. [lockosbKy TaHreHC TYMOro yria OTpullaTesieH, B
TouKe B npou3BojiHAs OTpUllaTesbHa.

Bor uto nmosyuaercs:
Ecau ¢pynxyus y = f(x) so3pacmaem, ee npoussooHas NOAOKUMELbHA.
Ecau f(x) yboisaem, ee npoussooHas ompuyamervra.

A uto ke OymeT B TOUKaX MakCUMyMa ¥ MHHUMyMa? Mbl BUAUM, uTO B Toukax C (TouKa
MakcuMyma) U D (Touka MHHMMYyMa) KacaTeJjibHasi ropusoHTasbHa. CjiefoBaTe/IbHO, TAaHTEHC
yrJjla HAaKJIOHA KacaTeJIbHOH B 3THX TOYKaX paBeH HYJ/I0, U NIPOU3BOAHAS TOXKE paBHA HYJIO.

Touka C' — Touka MaKCHMyMa. B stoli Touke BO3pacTaHue qJYHKU,I/II/I CMEHAETCHA Y6bIBaHI/IeM.
C.HElIOBaTeJIbHO, 3HaK HpOH3BOIlHOI>1 MeHsieTcss B Touke C' ¢ «IJ1oca» Ha «MHHYC».

B touke D — Touke MHHHMYyMa — IPONU3BOAHAA TOXKE paBHA HYJIIO, HO €€ 3HAaK MEHAEeTCd C
«MHHYCa» Ha «IIJIIOC».

BbIBOﬂZ C INOMOIIbIO HpOI/IBBOHHOIjI MO2KHO Y3HATb O INOBEAECHHUH qJYHKLlI/II/I BCE, YTO HacC HH-
Tepecyer.

Ecau npoussoonasn f'(x) nosroxmcumenvra, mo pynkyus f(x) sospacmaem.

Ecau npoussodnas ompuyamenrvras, mo Qyukuus ybvisaem.

B mouke makcumyma npoussooHas pasHa HYAO U MeHSem 3HAK C <NACA» HA <MUHYC.

B mouke MUHUMYMQ NPOU3BOOHAS MONCE PABHA HYAO U MEHSem 3HAK C <MUHYCA» HA
«MAIOCH.

3anuiiemM 3TH BbIBOJAbl B BHE Ta6J'IHU,bII

f(z) | Bo3pacTaer | Toyka MakcUMyMa | yObIBaeT | TOYKa MaKCHMyMa | BO3pacTaeT
f(z) + 0 - 0 +

Crnenaem nBa He6OJbILIKMX yToYHeHHs. ONHO U3 HUX MOHALOOUTCS BaM MPH pelleHUH 3a1au
ET'D. Ilpyroe — Ha nepBOoM Kypce, NpH 6oJiee cepbe3HOM U3y4eHUH (PYHKLUHUH U MPOU3BOAHBIX.

1. Bo3amoxeH cayuda#l, Korga npous3BofHas (PYHKUHMH B KaKoH-AMOO TOYKe paBHA HYJIO, HO
HU MakKCHMyMa, HH MHHHMyMa y (YHKLUHMM B 3TOH TOUKe HeT. DTO TaK HasblBaemas mouka
nepeeuba:

Ny

-‘-\-H‘_""‘—\._
H".I
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B Touke E kacaTesbHas K rpaduky ropu3oHTajbHa, U IPOM3BOAHAS paBHA HyM0. OQHAKO 10
TouKHM F (hyHKLMS BO3pacTasja — U rocje ToUkU F mpoposzkaeT Bo3pacTaTb. 3HAK MPOU3BOJHOH
He MeHsleTCs — OHa Kak Oblya M0J0XKUTeJbHOH, TaK U OCTaJsach.

2. BbiBaeT U Tak, 4YTO B TOUKE MAaKCHMYyMa MJIM MHHUMYyMa NPOU3BOAHAsA He cylecTByeT. Ha
rpauke 3TO COOTBETCTBYET Pe3KOMY HM3JIOMY, KOTa KacaTeJbHYI B JAHHOHW TOYKe MPOBECTH
HEBO3MOXKHO.

Ny

,/

e
—

X

A xak HalTH TPOM3BOAHYIO, ecad (DYHKUHS 3agaHa He rpadpuxom, a (opmynoi? B stom
c/aydae NpHMeHsieTcsl TabanLa MPOU3BOAHBIX.
PaccmoTpum THUnoBele 3aiaud U3 BapuaHToB EI'D Ha Temy «[IpousBonHasy.

1. Ha pucynke uzobpancén epaguk dynkyuu y = f(x) u kacamesvHas Kk Hemy 8 mouke
¢ abecyuccotl xo. Haiidume 3nauenue npoussodnotl ¢ynkyuu y = f(x) 8 mouke xy.

J\y
// _\\\
/ \ i

/
X, R
—~—— O\ 1 /x
|
\\‘\‘\:h</
T

Haunéwm c onpenenenust 3Haka npousBogHoHd. Mbl BUIKM, YTO B TOUKe o (DyHKLIUS yObIBaET,
cJel0BaTeNbHO, €€ MPou3BoHasl oTpulaTenbHa. KacarenbHas B Touke xy 06pas3yeT Tynod yrod
Qv C TIOJIOXKUTEeJbHBIM HamnpaB/jeHueM ocd X. [loaTomy K3 NpsSAMOYToObHOIO TPeyTOJbHHUKA Mbl
HalaEéM TaHTeHC yTIJa ¢, CMEXHOro ¢ yrJoM «.

MEbl TOMHHM, UTO TaHTeHC yIJa B MPSIMOYTOJIbHOM TPeyroJibHUKE PaBeH OTHOLLIEHHIO MPOTH-
BOJIeXKAlllero KaTeTa K MpUJieKaleMy:
tgp = 0,25. [Tockoabky a + ¢ = 180°, nuMeeMm:

tga = tg(180° — ¢) = —tgp = —0, 25.
Orser: -0,25.

135



2. Ha pucynke usobpaxcen epadux yuxkyuu y = f(x), onpederénnoil Ha urnmepsaie
(—1;13). Onpedeaume Koauwecmso yenrvlx mouek, 8 KOMOPbLLX NPOUIBOOHAS PYHKYUL NOAO-
HCUMENbHA.

y y=flx)
// A\ ,\\
1 N /
-1 13
0

BHumatenbHO yuTaeMm 3anaHue. K3o6paxén rpacduk (yHKLHUHM, a BONPOC — O MPOMU3BOM-
HOH. BcriomuHaem, uTo Mpou3BOAHAS MOJNOXKUTEbHA TaM, Tae (yHKUHsS Bo3pacTaeT. ObpaTute
BHUMaHHe, UTO B KOHLIAX OTpe3Ka (PyHKIIUS He onpefeseHa — TaM MyCTble TOUKH.

B toukax 0, 1, 2, 10 QyHKUMS HUMeeT 3KCTPeMyMbl (MaKCHMyMbl HJH MHHHMYMBI), TO
eCTb He siBJsieTcs Bo3pacramolled. CunTaeM KOJHMYECTBO LEJbIX TOUYEK, B KOTOPBIX (DYHKIHS
Bo3pacTaeT. MIx Bcero Tpu — Touku 7, 8 u 9.

OrserT: 3.

3. Ha pucynke uzobpasncén epaguk y = f'(x) — npoussoornoti ¢ynkyuu f(x), onpedesen-
Hoil Ha unmepsane (—8;4). B xaxou mouxke ompesdka [—T;—3| ¢ynxkyus f(x) npurumaem

HaumeHblulee 3HaueHue?
y=fx) \y

JTa 3ajaya — OfHA M3 JMIOOMMBIX JIOBYIIEK, KOTOpble COCTaBUTe M BapuaHToB EI'D 3aroro-
BUJIM [/l aOUTYPHEHTOB.

B Hell crnpairBaeTcs 0 HauMeHblIeM 3HaueHWU (PYHKUIMKW — a HapucoBaHa He (DYHKLHS, a
ee TPOU3BOHas!
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Ha otpeske [—7; —3] nmpousBopHasi 31oil hyHKUMH y = f'(z) (rpaduk KOTOPOH MBI BHIUM)
nosoxkutesapHa. Ha atom oTpeske rpauk NpPOU3BOAHOH pacroJioxkeH Bbille ocH X. A pas
MPOM3BOAHAS TIOJIOKUTEJbHA, 3HAUUT, Ha 3TOM OTpe3ke (QyHKUHMs y = f(x) Bo3pacTaer. Uem
6oJibllle 3HaYeHHEe apryMeHTa, TeM OoJiblle 3HAaueHHe (PYHKLUH.

3HauuT, HauMeHblllee 3HauyeHHe Ha oTpe3ke [—7;—3] ¢yHKuuMs y = f(zr) npuHUMaeT B
KpaWHeH JIeBOM TOYKe 3TOro NPOMeXKYyTKa, TO eCTb B TOUKe —7.
OtBet: —7.

[TosnpaBasito! TekcToBble 3a1a4n, KOPHU, CTENEHH U JIOTAPU(PMbI, TPUTOHOMETPHS, PYHKLIHUN
U NPOW3BOAHbBIE, OCHOBBI '€OMETPUMU U CTepEOMETPUM — OCBOeHbl. Bce Heob6Xoaumoe 1151 CAa4YM
ET'D na 6a3oBom ypoBHe y Bac ecTb. A fnajblie — Gosee cepbe3Hble TEMBI, KOTOPble COCTABJISIOT
npoduabHbIH ypoBeHb EI'D no maremaruke.

O60 BceM 3TOM — B MOHUX BHHAeOKypcax ajs noarotoBku K EID «[lomyum nsarepky!» u
[Ipemuym.

CMoTpuTe, YUUTECh U TMOCTYNaNTe, Kyaa Balled Aylie yTromaHo!
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A Tenepb — caMmbli rnaBHbIA CeKperT.

Ha nepBbili B3rnsg MoXXeT nokasaTtbCs, YTO 3Ta KHUra npefHasHadeHa TONbKO OJsi TOro,
yTobbl CAATb MaTeMaTHKy M 3abbiTb ee KaK CTpalHbli coH : -) Ho ecTb y MeHs ewie W gpyras,
CKpbiTas uenb. A xody nMomouyb BaM pa3obpaTbCs C MaTeMaTMKOM, MoKasaTb, YTO B HEN HeT
HWUYEro C/OXHOro, X0o4yy Cjierka MoATONIKHYTb Bac, YToObl Aasiblue Bbl MOMIM ABUraTbCs CaMo-
CTOATENbHO.

Benb Muxaiino JlomoHocoe 6bin npas, rosops: «MartematuKky ewie v Ans TOro yy4uTb cie-
LYyeT, YTO OHa yM B MOPSAOK MPUBOAMUT». IDTHU C/IOBA BOT YXXE€ HECKOJIbKO BEKOB HaxoAsT CBOE
NOATBEPXKAEHHUE B XKWU3HM.

MaTemaTuKa — 3TO f3blK, Ha KOTOPOM FOBOPSIT BCE TOYHble HAayKW. DTO TPEHUPOBKA MblLLE-
Hus. U elwe — paclumpeHue BallmMx Bo3MoxkHocTel. [la-na, uMeHHo Tak!
Celtuac 0b6bsCHIO.

MNoyemMy-To NOAAM CBOWCTBEHHO OrpaHU4YMBaTb CBOM BO3MOXXHOCTM. «AX, S HUKOrga He
Haydycb BoAuTb MalwmHy!» Hy He xotute — u He Hapmo. HukTo u He bymer Bac yrosapusatb. K
BalLMM yc/iyram — AyLIHOe MeTPO W rOpOACKON aBToBYyC, MON3YLIUN YyTb BbiCTPEE YIUTKH.

«Y MeHs HeT cnocobHocTel K a3bikam. Obonaych 6e3 aHrnuickoro!» KoHeuHo, oborpaeTech!
TonbKO aHMAMNACKUI — KoY KO BCeMy MUpPY. A MUp, NOBepbTe, HE OrPaHUYMBAETCH HECKONbKUMM
«pacKpy4YeHHbIMU» KypopTamHu.

A mHoro nyTtewecTsyto. Kaxkabii rog eaxy B lMumanan v Tubet. bes aHrnuickoro tam HUKy4a.
A opHaxkapbl, Npu nepenete M3 okpecTHocTeh KunumaHgykapo Ha octpoe 3aH3ubap, y MeHs
nponan ptok3ak. Ero npocto otnpaBunu B gpyron asponopt. O, Kak s roBopuia no-aHrIMACKH,
Bbipyyas ceoe umyuiectso! Jlerko u ceoboaHo, Kak Ha pogHom! Boobuie He 3apyMbiBasich, ecTb
K Yy MeHs CnocobHOCTH K s3blkam! :-)

MoHumaete, B ueM aeno? OTKasaBlIMCb pa3BUBaTb Kakylo-1MbBo cnocobHOCTb, Yenosek nob-
POBOJIbHO MepeKpbiBaeT cebe camble MHTepecHble NyTH. A 3adem?
EcTb Takas snoHckas nocnosuua: «Ecau met nepecman yuumoca — mot ymep».

Ecnu Bbl e3guTe B MeTpo — 0OpaTUTE BHUMaHWE, CKOJIbKO Hapody CHUAMT, YCepAHO pasra-
IblBas KPOCCBOPAbl U CYAOKY. ITWU JIOAM KOr4a-TO PELIMSIM, YTO Y HUX «HeT CnocobHocTeM K
mMaTemaTuke» W BblOpanu cebe paboty nonpolie, roe Aymatb He Hago. A Tenepb MX MO3ru
«NPOrofiofanucb» M TPEBYIOT XOTb KakoW-HWOYAb nuLu!

lNocMoTpUTE, CKONIbKO MHTEPECHbIX W MPECTUXKHbIX MPOgeCccHUi CBSA3aHO C MaTeMaTUKOM.
BoamoxkHo, ogHa 13 Hux — Bawa? lNpocTo Bbl 06 3TOM Noka He 3HaeTe. A eule Gonblue TaKWX,
roe Hy>XHa /IorMKa, TOYHOCTb, UHTYWULMUS, YyMEHUE CPOPMYNMPOBaTb 3a4ady WM MOy4yuTb OTBET.
MNporpaMMH1CT, apXMTEKTOP WK NPEeanpPUHUMATENb BPSL /M E€XKEAHEBHO PeLIaloT TPUrOHOMETPH-
YeCcKue ypaBHEHUS UM BepyT UHTerpasibl, HO MaTeEMaTUYECKHUE HABbIKKU U TPEHWPOBaHHbIN MO3r
UM HeobXoauMbl.

A El3 HenpemeHnHo cpactca. Hukyna He penetcs. Motomy uto niobas 3apava pelsaetcs,
eCcNu 3HaTb noaxofpl U cekpeTbl. Jlloboe npenaTcTBUE MOXHO B3ATb, €C/iM 3axoTeTb. U 3Haiite,
YTO BbIUrPbIBAET TOT, KTO AyMaeT WU OeUCTBYET.

Ycnexa Bam B NU3y4eHUU MaTeMaTUKHU U B YKU3HHU!

138



Hoporue npysbs, s Oyny paga BawuMm oT3biBaM 00 3Toi KHuUre. f paborana Han 3ToH
KHUTOH HECKOJIbKO JIeT. A TOCKOJIbKY TeHHaJIbHBIX HIeH Yy MeHsl Bcerna OoJiblie, yeM CBOOOM-
HOTO BpeMeHH, OOJbLIYI0 YacTb 3TOH KHUTH f Mucasa B myTellecTBUAX. B kade, camoserax,
noesnax, recrxaysax. Ha Tpomudeckux octpoBax W B 6a3oBoM Jsarepe JBepecta. M s ouyeHb
Ha/lel0Ch, YTO KHHUTa OyAeT MOHATHOH U MoJie3HOH nJis Bac!

Anna MaJikoBa.
[Tumure: Anna@EGE-Study.ru
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CrnpaBOUYHBIN MaTepHaJ:
1. Tabauna KBaapaToB HaTypaabHbIX uncea oT 10 go 30

(yuuTe HaU3yCTh, KaK TaOJMHUIy YMHOXKEHHS)
x |10 | 11 | 12 | 13 | 14 | 16 | 16 | 17 | 18 | 19 | 20
22 | 100 | 121 | 144 | 169 | 196 | 225 | 256 | 289 | 324 | 361 | 400
x | 20 | 21 | 22 | 23 | 24 | 25| 26 | 27 | 28 | 29 | 30
22 | 400 | 441 | 484 | 529 | 576 | 625 | 676 | 729 | 784 | 841 | 900
2. I'peueckuii angaBur
Aa Bp Iy A Tv Z2¢ | Hn| ©46 Ik Kk AN Mp
anbga | 6eta | raMMa | fesbTa | AMCUJIOH | I3eTa | 3Ta | TeTa | HoTa | Kanmna | JaaMbaa | Mo
Nv | = Oo [r | Pp| Yo | Tr Yov Qo | Xy | Vo | Quw
HIO | KCH | OMHKPOH | TIM | PO | CUI'Ma | Tay | MIICUJIOH | U | XU | MCH | OMera
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3. IHoaesHsle caliThl AJid MOoAroToBKU K ET'J:
1. www.EGE-Study.ru

[Topran O6pasoBarenbHoit komnanuu EI'D-Ctyaus. [lonHblll BUIEOKYpC N/ MOATOTOBKH K
EI'D no matemaruke. MHoXecTBO GecrnyaTHbIX MaTepHaJsoB [0 MaTeMaTHKe U IPyruM Npeame-
TaM, BUIEOYPOKH, 3aMKUCh HA MOW TOMOBOH aBTOPCKHUH OHJAHH-KypC MOATOTOBKH K EI'D, cTaThu
0 BbIOOpe MPO(eccCuu U MHOroe Ipyroe.

2. http://dvd.ege-study.ru/

[TonHblél BUupeokype ags ycnewHod cnaun EI'D no maremaruke. 11 guckos. bosee 30 uacos
BUle0. BoJibiiasi yacTh 3ajay, NpeasoKeHHbIX BaM Ha npo6HoMm EID, tam pazobpaHna.

Buneokypc cocToUT U3 IBYX uacTel.
Kypc «ITomyuu nsarepky!» - uacte B 4+ Cl, Tpuronomerpus, 5 ITUCKOB.
Kypc «ITpemuym» - Best uacts C, 6 DUCKOB.

Buneokypc 3aMeHsieT roj 3aHATHH ¢ peneTuTopom!

3. www.reshuege.ru

Copepxut Thicsun 3ananuil E['D ¢ peweHusMu U oTBeTamMu. Bbl MoXKeTe peliaTh Kak OT-
JleJbHble 3alaHUs 10 TeMaM, Tak U BapuaHTbl EI'D. OdeHb nosesHo 17151 TPEHUPOBKH.

4. www.mathus.ru

[Tonnblll aBTOpPCKUE Kypc moarotToBkd K EI'D mo ¢usuke, a Takke cTathu As yrayOJaeHHON
noarotoBku kK EI'D nmo matemaTuke W oJUMIMafaM M0 MaTeMaTHKe U (hHU3UKeE.

5. www.alexlarin.net

TpennpoBouHble BapuaHThl EI'D, yacto moBeiieHHOH cioxkHOocTH. DopyMm, Tae pelieHHs
3alad MOXKHO 0OCYIUTb C KoJileraMu. Bce TpeHMpPOBOUYHBIE, IUATHOCTHUECKHE M IK3aMeHallU-
oHHble paboter PUIITN 1 MHUOO.

6. www.repetitor-narodu.ru

Ato moi 6uor. [Ipodeccronanbhble oTorpacuu U pacckasbl O MyTellecTBUAX B [mmaJgau,
Tu6er, Kuraii, IOro-Bocrounyto Asuio u npyrie HeoObIUHbBIE CTPAHHI.

Anna MaikoBa
EI'2-2015 no matematuke. [TosHbBIH KypC MOATOTOBKH.

Penakrop — Mapuna CepebpsikoBa
Bepctka — MBan Koposb
Odopmyenne u nu3ailH 06/10KKH — Asekcanap I'pynues.
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