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IIpexuciosne

IIpepnaraeMan KHHKKA COTEDIKAT JOCTATOYHO Hedonpmoit
BBOAHHI TeKCT, COACPIRAIMKHA OCHOBHEIE ONpeAeNeHEA K 00b-
SICHAIOMAR OPONCXOXIEHNEe KJIACCHUECKHUX CPEAHNX, a Tak-
JKe JecATh TeMATHYECKHX 3AHATHH MATeMATHYECKOro KpyixK-
Ko, paa0mTHIX HA ABA pasfiena, B MaTepHANE RaMAOTO 3a-
HATAA BXORAT: BCTYIHTeJILHRI W MOACHAKINAE TeKCT yIH-
TeJs, BRIIOYAIOMMA B cefd HecKOnbKo moapobHO pasobpan-
HBIX THIIOBBIX 3afa4 DO AAHHOR TeMe; 3aAaYn, KOTOPHE MOTYT
OHITH TpeAnOsceHbl YYAINMMCA AAA CAMOCTOATEABHOTO pele-
HAA (KAK Ha S3AHATHH, TAK ¥ A0MA); DoApofHbIe PeMIeHHA STHX
BamAY; MeTOARUYeCKHe KOMMEHTAPDHHE IaA yuuTenasa. B pasaese
UpHAcKeHu npeAcTapNeH OSIIMPHMY CIIMCOK FOMOJHATEND-
HHX 3a%a9 pasIHIHOrO YPOBRHHA TPYAHOCTH, YACTE K3 KOTOPHIX
B KakoH-To cTemeHM AyOAmpyeT 3aKaudH, OPEeAJOKeHHbIe 1A
3aHATHHR, & YACTh — AONOJHAET MX HOBHIMH HAeaMu (Hambo-
Jee CAOKHLIC 3aJaUH OTMeYeHEl SHAKOM *). OTH 3afaull MO~
HO HCIIONB30BATEL HA YCMOTPeHHe IperopasaTensd (mau obyua-
jomierocd). JIna HEX OPUBEAEHB!, K&K DDPABHI0, NORpofHLIe
pemierng (B HauOosee ZPOCTHIX CAYYAAX — OTBETHL M YKA3&-
HHuAa),

Adna yaob6cTBa B KOHIE KAKAOTO 3aBATAA [PHBEAEH CIH-
COK 3a1aY M3 BTOr0 Pa3fesf, KOTOPHEE MMEeT CMBICH HCHOJb-
30BATE AAA 3AKpel/IeHNA MATEPHANA, KOHTPOJIA €0 0CBOSHAA
n yrayonenna. Creayer ydecTh, UTO €CThH 3a7a9H, KOTODEIE
OTHECEHHl K HECKOJBKHUM 3aHATHUAM {OOCKOABKY AOIyCKAIOT
pasiuaase nogxoas). Kpome Toro, ang yaobersa npenogasa-
TeJel B pasfieNyie NPUIOKeHUH NOMemER PasiATOUHbIH MaTe-
pnan. B KoHIe KHArY ODHBEAEH CHHCOK JUMTEPATYPHI, Ha KO-
TODYK) HHOTAA JOAAKTCH CCRUIKH B TEKCTe. BOJABIIVIO 4aCTh
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ATHX H3TAHUH U myOaHKanuil MOXKNHO HCNOAB30BATE B Kade-
CTBE JOIMOARHATENLHON JINTepaTyphl.

3aaarea 1-3 nepporo pasaena OPUEHTHMPOEAHLI HE, yIa-
muxed 5—7 KaaccoB, A 3adaTHe 4 — Ha yyamuxces 8-9 giaac-
coB. IIpopesierne 5THX 3aHATHAN MOXKET NOMO4Yb IIKOALHUKAM
OCBONTHCH ¢ PABMHUYHEIME OPIIOHEeHAAMA CpeiHero apudme-
THYECKOr0 HeCKOALKHAX YMCeJN, YSHATL N HAYUUTHCH Opume-
HATH €r0 pasIHdYHEE CBOHCTBA, MOSHAKOMHATLCHA € IOHATHEM
B3BENIeHHOr? CPeAHero apudpMeTHYECKOro, a TaKMKe YCTAHO-
EATLH JOTHIECKHAE CBASH MeHAY OCHOBHHMH BeAMIHIAMHA B 3a-
JA4aX HA ABMIKEHFEe M MX AHAJOFAMHA B ADYTHX TEKCTOBHIX
sajadax. 9TO JOJKHO NOBLICHTh BEUHCINTEALHYIO, aarebpa-
MUYECKYI0 H JOTHYECKYIO KYJIBTYDY YVUAINXcS W PACIIHDUTE
BO3MOMKHOCTH peMIeHAs HMH TeKCTOBEIX 38Aa4 38 CU8T mpu-
MeHeHWS PAONMOHANBHEIX H 3heKTHBHEIX MeTOAOB, ONMKPAIO-
IOEXCA HA B3aHMOCBASH CPEAHUX BeJIWUHH.,

Samarua 5-9 sToporo pasgeina OPHEeETHPOBAHAI HA Y4Ha-
muxcesa 8-10 xaaccos, a sanarme 10 — Ha ywammxea 10-11
xaaccoB, IIpopefieHNe THX 3AHATHI MOMKET NMOMOYEL IDKONB-
HHKAM TO3HAKOMHTECA ¢ TANNTHEIMHA TeOMETPHUSCKHMY KOH-
dHrypanaaMe, B KOTOPEX ROSHHKAIOT KAACCHYCCKHE cpeaHnAe
BE&JIAYHHLL, U3YYNTH PAGIHYIHEIE FeOMETPRIECKAE CIOCOORI N0~
KASATENLCTEA HEPABEHCTE O CPESHAX AAS ABYX MOJOKHTENE-
HHX YACeN, NOSHAKOMHTHLCH ¢ 0COOBIMHA BHAAMHE TPEYTOJAbHH-
KOB, CBA3AHHKIX CO CPEHAMHE BEJIMYAEAMH, ITO NO3BOJNT IO~
BTOPATE MHOTHE PasfeNbl MIKOABHOTO KYpta MreOMeTpHH, Das-
BHTE Y7e ¥MeINIHecA HABBIKH PelIeHnsa FreoMeTpUYeCKHX 34~
a4, PacHIHDHTDL APCEHA) METOHOB HX PelleHNHA (B TOM UHC-
Jge 3a cuér 3¢heRTABHOrO TpUMeHEeHAA BeKTODOR) 1 NIO3HAKO-
MHATHCA ¢ PAAOM HHETEePEeCHEIX FeOMeTPHYeCKHX (haKTOB, BRIXO~
AAMUX 34 OpeRens CTaHAAPTHON ITROALHOM NPOrpaMMEL.

EeTecTBeHHO, DpPenofaBATENIb MATEMATHUECKOTO HPYIKKA
MOKeT N0 CBOeMY YCMOTDEHHK) HCIONB30BATH TOJBKO YacTh
OpeIoXeHABX JIAHATHN, NOMEHATh: HOPAROK HX HayIeHHA,
u T. A IIpu 5TOM HMeeT cMEICA YUHTHIBATL, ITO MATEPUANE
sagaTtEi 1-5, 7 B 10 gocrarouso Gamaku K o6ieobpasosa-
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TeJHHON mporpaMMe, a 3aHATHA 6, 8 1 9 opUEeHTHPOBAHEL Ha
GoJee rIyGoKOe «OTPY;KeHHE» B reOMeTpHYEeCKHIl MaTepHat.

IIpeanaraemrle B KEAre paspaboTKy 3AHATAR PASTAIAIOT-
€1 M C MEeTOAWYECKON TOUKHM SpPeHH:A, uTo Oo0YCJOBJIEHO KakK
cnenuduKoil WX CONEpPIKAEMWA, TAK ¥ BO3PACTHHIMHE Ocolen-
HOCTAMH IIKOJALHUKOB. [Ipeanonaraercs, wro mpu mpoeexne-
H¥HM 38HATHHA nepBoro pasjena sagaum 1—6 (8 samareEn 4 —
sagaad 1-5) BCTYIHTENREOH YACTH IPeANaraloTCAd VIAIIHM-
€8 HOCHEeAOBATE/LEO, IO OAHOH, H, IOCHe TOTO KAk KAKad-TO
YACTE INKOJALHHKOE PEIIHT 387a%Y, IIPOBOAUTCA obmee obCy K-
AeHHe PelieHNA U ZeJalTea Kakue-to obobmernda. Ilpu npo-
BeZleHAM 3aHATHI BTODOTO PASAEAA MATEDHAJ BCTYIHTEILHOHN
yacTH 3aHATHA O6CYKAQETCA CO IIKOABHHKAMH, B OCHOBHOM;
PPORTATREHO,

Aprop Gaaroxapen ceoeit yaenune E.Xapmromosoit (Bei-
nyck 2005 roa) 3a KOJNNEKIIHIO eOMeTPHYSCKRX 3A1aY, Opea-
CTABJIEHHEIX B €€ PK3aMEeHAHOHHOM mpoexTe, M. A. Kymun-
Py, H3 KHHI KOTOPOTO B3AT0 MHOIO HHTepecHHIX 3ajad,
I0. A, Baurkosy u A.H. CruGresy — 3a mosesnnie obCy:x-
pennsa, E, C. Topckoii — 34 BHIOOJHEHUE IPEKPACHBIX YepTe-
WeH,

OrgencHad ¥ OTpOMHaA OnaromaphocTh Anexcannpy Ba-
cunbesnuy lllanoBanosy: 3a moaGopKH 3a/iad, 38 BHAMATEIb-
HOe MPOYTEeHHe KHMKKH, 38 DOAPOOHHE KOMMERT2PHH, CHO-
coBCTBOBABINIAE CYIECTBeHHOMY VAYIMICHUIO €€ TeKCTa, H 3a
HAIIHCAHHE CORePIRATEALHOTO IOCTECAOBHA.



H3 ncropuu

Kaaccuveckumu cpednumu 3HAYCHHAMA A ABYX IIOJNO-
SKUTEJILHBIX YUce ¢ B b NpUHATO CYRTaTh:

1ym= 5-;;2 — cpednee apupmemuveckoe;

2) g = vab (1o ecb g2 = ab, g > 0) — cpednee zeomempu-
yecKoe;

Hh= &-2% — cpedHee 2apMOHURECKOE;
a?+p?
4)d = T cpeduee Keadpamunroe,

B oaE0OM B3 APEBHErPEUECKHX TEKCTOB, KOTODLIl IpHITH-
CHIBAIOT APeBHErPeYecKOMY MATeMATHKY ApPXUTY (IpUMepHO
428-365 rr. mo mameil 2pH), cpegHee apudpMeTHIECKOS M,
CpefHee TeOMeTDHYECKOe £ U CpefHee MAPMOHAYECKoe /i onpe-
JedANTHCH KAk DARHBIE WiIeHH apu(MeTHIeCKoH, reOMeTpIIe-
CKOI M rapMoHAYecKol ¢«npounopnuii» COOTBETCTBEeHHO:

Da—-m=m-b;

2)a:g=¢g:b;

Na—-Hh:a=(h-5b):b

B nepBHX ABYX CAYY9aAX PABHOCHILHOCTH AZAHHEIX Oonpefe-
JIeHMi OYeBH/HA, B TPETHEM CAYYAE €& HOCJOXHO IPOBEPHATH:

a;hz.’_‘_;_?. & (e-hb=(h—-ba &

2ab
a+b’
ITlepBrie ABa COOTHOINEHWA KOCTATOYHO €CTECTBEHHLI, MO~
STOMY OCTAHOBHMCSH HA TOM, KAK IMOABAAOCH TpeThe. Ilo mpe-
JaHWI0, cpefnee rapmoHuuecKkoe BBéa ITmbarop (VI Bexk Ao

o ha+hb=2ab & h=
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H. 3.), BEIDA3HE ¢ €ro MOMOINBIO0 OTHOIDEHHAE OCHOBHEIX MY-
BBIKANBHBIX UHTepBanoB. IIngarop yeraroBHI, YTO BMECTe CO
cTpyHOM mmmBo# 121, co3BYYHO CAIEBAACE C Hell, 3By4aT CTPY-
HEI TOI'O JKeé HATAKeHAS ¢ mHamMy 6L (sbiire HA oKTaRy), 8L
(BrIme Ha KBMHTY) W 9L (Beime Ha KBapTry). Yucmo 9 ects
cpeauee apudMeTmueckoe yucenx 6 u 12, a uucno 8 IIndarop

ONpeleNu KAX CPeiHee rapMOHMUECKoe 9THX e Tncen. Heii-

CTBUTEJIBHO 12-8 _8-6
12 T g °

970 cosByuHe (H onpeaendoniee ero OTHOIIEHKe uucen 6,
8, 9 n 12) masrrsanockh Terpagoi. Iludparopelinu cunranm, ITo
TeTPala — 5TO TAMMA, [0 KOTOPOil MOIT CAPSHEL.

HemBoOro nosgaee, KOTAa MATeMATHKHM 3aHHTEPeCOBATIHCH
GecKOHeYHRIMH DHZAMH YHCeN, OBLIA BHEINENeHE PAALL YHCel,
B KOTOPHIX KAKAHIL UJeH HAYRHAA CO BTOPOTO OLLN DABEH OJ-
HOH M3 CPeHHX BeJIMUHH ZBYX COCEIHHX WICHOB.

B cay4ae, ecnu 310 cpefHee ObLIO ApHPMeTHYECKHM, Ta-
KHe PAAH CTAJAH HASHBATH ApNMMEeTHYeCKHMMM IIporpeccus-
vu. Hanpumep, HaTypaasHHI paz gucen: 1; 23 8; 4; ..

B cayuae, ecan 310 cpepgnee OhIIO reoMeTpMYecKUM, Ta-
KHe PAAB CTAJMH HASHBATH MEOMETPHICCKUMHE [IPOTDECCIHAMH,
B wacTHOCTH, pAL cTeneHei ABOEK (C KOTODRIM CBA3aHA MOIY-
JApHAA JEreHAA 0 NPOACXOXKACHNY maxmart): 1; 2; 4; 8; ..

HoaBuaca B pAx, KOTOPEIN HABBAAW rapMOHAIECKHM!:

1111
H §; §; Z; g;
IIpn Barrage Ha FapMOHAISCKHI DAJ XOPOIIO BAAHO. UTO

onpejelyieEAe cpedHezo zapmoxuieckozo h aByx ducen ¢ u b
MOEHO OELIO ZATE H [O-ZPYIOMY:
1 1
1_a%s
h 2 "
Hecaoxuo ydeguTees B TOM, UTO OHO PARHOCHJIBHO BCEM
OpeIrAYMAM, OZHAKC B DTOM onpefieieHHHA BHAeH <apudue-
THYECKHI CMRICN» CpeJJHero rapMOHHYeCKOro: umceiao, ofpar-

1
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HO¢ CpeAHEeMYy FAPMOHHYECKOMY [WHRCceN ¢ | b, gBageTcHa cpea-
HHM apHdMeTUdecKHM 4ucel], oOpaTHHX K YHCIaM ¢ H b,

OrMeTEM TAKIKe, YTO cpedree zeoMempuveckoe ABYX TH-
ceJl MHOTAA HA3BIBAIOT MHAYe: CPEIHUM NPOROPUUORGALHBIM,
TAX KAK MPOMOPHHA, U3 KOTOPOH O0HO IOJNYHAeTeA, ABIAETCH
«KaaccHIeckois .

H HaxoHen, cpednee xeadpamuyroe uncen a U b GLLIO BBe-
AEHO HeCKOJBKO IIO3/Ke H TAKXKe CTalo KiaaccmuecknM. OHO
BOBHHKAET M3 COOTHOLIOHHAS

2 2
@-d=-p = d=1/“—;“b

(oTMeTUM, YTO B CAydae MOJOMHTEIBHHX YHCEJ MOXMCHO IO-
CTABATHL 3HAK PABHOCHIBHOCTH). OTCIONA OLATH K€ NOHATEH
ero <apedMeTHUeCKHAN CMEICA»: KBaZpaT CPEemHEr0 KEAIpA-
THYHOTO YHCENI @ U b ABIAeTCA CPeAHAM ApPAPMETHISCKHEM
HX KBaZpaToB.

B ngpeenerpeveckoil MareMaTuke, KOoTopad Oulia IpenAMy-
HIECTBEHHO reoMeTpirueckoil, OLLI0 H3BECTHO HECKOJNBKO CIIO-
¢cof0B TOCTPOSHHA KAACCHISCKHX CPeAHHX IO ABYM NAHHEIM
OTPe3KaM ¢ JJIMHAMH 4 B b, B 9aCTHOCTH, ONHO M3 HepPBBIX
OIIMCAHWK NOCTPOEHHA IEPBHX TPEX CPeAHUX HA OAHOM dep-
Texe (cM. 3agauy 5.1 gaHHOil OpOIIIOPH) AAHO B TPaKTaTe
Ilanna Anexcangpuiickoro (I11 Bex H. 3.), ROTOPHIEH BRIOTAI
B cela Tpyau Iparochena (276-194 rr. go H. 2.), HaxoMena
(II Bex zo H. 3.) 1 I'epoHa (I Bek H. 3.). [locTpoOeHHA KIaccHue-
CKHX CpeAHHX HA OJJHOM UepTexke IO3BOJAIT HalTH IeoMeT-
pAYecKHe cNOcOGLI ZOKA3ATENHCTBA HEPABEHCTBA O CPEeJHAX:

h<gsmgd

OTMeTHM, ITO KAMRI0E N3 KAACCUYCCKUX cpedrux obobma-
eTcA AN N UIHCex:

l)m._-xl'i'xz':;'o-"'xﬂ

2) g = {xy-x3-... X — cpeduee zeomempuuecroe;
8
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) k= 1,1 2 — cpednee 2apmonuNecKoe;
atm ot

1

xn
4)d = \/;2 + x2 to 4o — cpednee xaadpamuyroe (y Hero
+... +xk

n

" <
ecTs emé ofHO oGobmennme: d' = {/ 1+ %2 — epednee

cmenenHoe).

OTMeTHM TaKHKe, YTO KAACCHUECKUE CheARUe NJIA 1t N0J0-
HATEABHBIX THCEN TAKXKEe CBASAHKI HEPABEHCTBAMH A < £ <
< m < d, HO paccMoTpeHNe dTHX HEPAaBeHCTB B 000GIMEHHOM
BHAE BBIXOAMT 3a Hpejenns: ZaHHOH Gpommiopwl (amom mamepu-
an Oydem nodpobro pacemomper 8 knuxxe «Hepasencmea»
Hautell cepuu). Bonee Toro, Ana BCeX KJIACCHYECKUX CpPeIHHUX,
KpoMe cpefHero apupMeTHIeCKOro, MBI BO MHOTHX CIY4Yasdx
orpaHuYHMcA HaGopoM B3 ABYX THCE.

Hna xaxaoll us wagccuseckux cpefnux BeJIHIHH CYINe-
CTBYIOT 0000IIenns, HA3BIBAEMble CDETHUMU 63BEULEHHLIMU,
KOTOpEIe NEePBOHAYAJBLHO IOABHANCH B MATEMATHKE W3 pac-
CMOTDEHHSA HEKOTOPHIX (PRM3MdeCKAX MpOLeccoB, a cefiuac HA-
A IIHPOKOe NPHMEHEHHE B MATEeMATHYeCKOM CTATHCTHKE
n sxoHoMuKke, HaM moTpeGyeTcda TOMBKO OJHA M3 dTHX Cpel-
HHUX BeJIMURH — 838¢uienHoe cpednee apupmemuseckoe, Hns
YHCENX X1, X2, «., Xn C ¢BECAMHS Mj, M2, ..., My €00 MOKHO
ONPEAICIUTD CICAYIOIKM 06pasoM:

_Xymy+Xamg+ ... 4 XM,
mi+ma+...+my,

Taroe HasBaEHe 00DLACHAETCA OPOCTOol MeXaHHIECKOH MO~
JEeNBI0: €CAH X1, X3y «uy X¥n — KOOPAMHATE I MATEPHAIBHLIX
TOUYEK, & M}, M2y w., My COOTBETCTBEHHO — HX MACCHI, TO 638€-
wierHKRoe cpedree apupmemuieckoe — 3TO KOOPAUHATA IEHTPA
Macc 970l CHCTEME TodeK (cM. sanaTue 10).



3anarue 1

BrrgucAcHAE CPEAHero apupMeTHndecKoro u
B3BEIIIEHHOTO CPeANero apupMeTHYLCKOr0

Pazfiop B caMocTodTeAbHOe pemeHHe GaAAY STOP0 SAHATHS TOMOTYT
OIKOABEHKAM OCBOHTBLCH ¢ DASIAIHEIME NPHAOHeENAMHY cpeiRero apadnme-
THYECKON? BOCKOABKHX YHCeN, TOIHAKOMHTHCH ¢ NOHATHEM BEBEINEHHOI(
cpeAEero apudMeTHYecKoro 1 rayixe pasofpaTecH ¢ MIOHATAAMA CPeAHErD
pocTa, cpegHell meHn H cpefHeil CKOPOCTH ABHIKEHHA.

3anaua 1.1. Cro abiror BmecTe BecaT 5 Kr. CROJBKO BECHT
«B cpegaeM» oxHO a6a0K0? CKONBKO NpHEMEDPHO Becar 17 ab-
mox?

Pemenme. Onno AGKOKO «B cpeHeM»
BecuT 5000 : 100 = 50 (), a 17 abmor —
npumMepro 5017 = 850 (r).

Honesno odpATHTEF BHUMAHUE UIKOJALHHKOR
HA TO, 4TO, BEINHCHAA chexgamii Bec oxEoro al-
JIOKA, ME! JOJMM WX CYMMADHEIH Bec HA KoJmge-

¢TB0 F0JIOK, TO eCTh HAXORHM cpepHee apmdme-
THYECKOE HX BeCoB,

3axauza 1.2. B kaacce 10 pepover n 20 manpuuxos. Cpen-
auil pocT Zepouku — 140 cm, cpemumii pocr Manpumga —
149 cv. Haiiaure cpefHHA pocT Y9eHHAKA B KJacce,

Pemenue, HafizeM cyMMapHEI#E POCT BCEX YICHHKOB KIAC-
Ca B Pa3fenyM ero Ha KOAMYMecTBO yaeHMKoB, Homryuum

(140- 10+ 149 20) : (10 + 20) = 146 (c™).

IonesHo ofCYAMTH €0 MKOALHAKAMH TO, MOYeMY NOJYUeHHBIE OTRET
He pareH cpepgnemy aprduermieckoMmy ancen 140 u 149, Hmeer cMpick emé
Pa3 DOAIePKEYTE, YUTO cpednee apudMemuieckKoe — OMHOCUMEABRAS Be-
AUNLEA, KOTOpAA moaydaercs JelleHHeM CYyMME HA KOJIRIecTBO. B aaga-
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YaX HA BRYHCICHA® CPEAHEr0 APHPMETHIECCROND STH CYMMADHES BeANIH-
HEl BCErA& TPHECYTCTBYIOT (MHOTHA He3pUMO), HO3TOMY, MDOHSEONA BRTHC-

. leHns, «6e30MACHO» CRIANBIBATH H BEMATATH MOMEC TONBKO mx. Ha mep-
BOM dTame paforsl HAO Beeras OMTH OTOBHIM HepeliTH (32 CUET YMHOMKe-
HHE#) OT CPeJJHEX BeNAIHH K CYMMADHEIM.

3agaua 1.3. B Marasun NpHBE3JIH TPH COPTA KOHET ¢ pas-
HOMl neHoi: 4 xr mo mese 40 pyGmeli sa KuaorpaMm, 3 Kr
oo nene 60 pybmei 3a xuaorpamMm u 1 Kr mo nese 120 py6-
Jei 3a xmaorpamMm. Ilo Kaxoi mese Hago
OpPCAABATE CMeCE 9THX KoHGbeT?

Pemenne. CTOMMOCTh BCEeX OPHBE3EH-
HEIX KoH(eT papHa 40-4+60-3+120.1 =
= 460 (py0.), a Bcero npueeseHo 8 Kr KOH-
der. 3aaunAT, OeHA cMecH («CcpefHAA CTO-
MMOCTh KHMJjorpaMmas) paBHa 460 : 8 =
= 57,5 (py6.).

Hneer eMucn o600IUTE DONyIeHdEH peaymerarT, Ecaw npueeseno n

COPTOB KOHGDET ¢ MACCAMH My, M2, ..., My 1 OEHAME C1, €2, .., Cg COOTBET-
CTBEHHO, TO meHA 1 Xr cMecd MoxeT OBITH HalimeHa Mo dopmyne

_amiteamz+ ...+ Cullly
mi+me+...+

TO €CTH ABJIAETCH B3BOIICHHEIM CPeIHAM APU(DMEeTHICCKAM THCRI €1, €2, wey

¢n. Tonesno Takxe o0CYIUTE ¢ YYALTHMHCH, WTO aHANOrmYEyK) QOpMyRy
OHM IPAKTHUESCKH NPHMEeHANU B 3agage 1,2,

¥

3azaua 1.4. CROPOCTE MOTOPHOM JIOAKH TI0 TeYeHHIO pe-
k# pasHa 21 KM/49, a opornB Tederua — 15 xm/v. Halinure
eé CKOpOoCTE B croaueil Boge. IIpoapanusmpyiiTe NOJyIeHHEBIH
. pesyJIbTaT.

Pemenne. IIyeTs ncxkoMan ckopocTs — ¥V KM/d, TOTAA CKO-
POCTE: TEIEHHA PEKHA MOMKHO BHIPASKTE ABYMA cnocobamm: 21—
-V (xM/u) u V — 15 (km/u). IIpapaBHABAA MONYIEHHEIE BbI-
paxennda, moaxyumMm 21 —V =V - 15; 2V = 21 4+ 16; V =
= 18 (rM/4).

21415
Mu moayumnu, 9to V = +

, TO €CTh CROPOCTD JOAKH

B cToA4dell Bojle paBHA CpeZHEMY apH(PMeTHYeCKOMY eé CKROpo-
eTell IO Te9eHAI0 I NPOTHUE TeSeHH.

11



HonesHo cAGAAT, PHCYHOX H SANMCATH IONYUEHHHE PesyABTAT B Of-
ImMeM BHAE, 0003HATAR Tepes V] B Vz CKOPOCTH JOZKH IC TeJeHHIO H NPOTHE
itV

Tegyedud; V = 3

3apaga 1.5. CKopoCTs MOTOPHOH JIOAKH O TEUEHUID PEKH
pasua 21 kM/4, a MpOTHE TeueHnd — 15 km/q9, Ona uponnmna
HEROTOPOE BPeMA 00 TeYSHUIO PeKH H TAKOe JKe BPEeMA IIPOTUB
TEUeHHA,

a) BepHO JIH, 9TO CpegHAA CKOPOCTH €€ ABHKCHHA DABHA
cpeHeMy apmbMeTAIECKOMY e€ CKOPOCTeil o TeUeHHIo B IPo-
THE TedeHUA?

0) UsMeHHTCH AH OTBET, €CIHN BpeMs ABIMKEHHA OO Tede-
EHIO H OPOTHB TeYeHKA 6yAeT pASINYHBIM?

Pemenne. 3) ITycTs moAKa ABUTafachk ¢ 9acCOB 0 TeIeHHID
PeKH H CTOJbKO K€ OPOTHB TEUCHHS, TO €CTh 00Imee BpeM#A
eé aemiKeHnsa pasHo 2¢ dacoB. Toraa Beck OyTh, npodgeHABIH
xoakoii, pasen 21¢ + 15t = 36¢ (km). CpegBAaa CKOPOCTH ABH-
sKeHUA JOAKM paBHa 36f : 2¢ = 18 (kmM/4), 9T0 U COCTaBJA-
eT cpeiHee apnMeTHIECKOe CKOPOCTEH JOAKH MO TeUeHHIO
¥ OPOTHB TedeHn.

B cayuse, eclE MEKOILEHKM HCOHITHEBAIOT +TEXHHYECKHEs SATPYAHE-
HHA, MOYWHO CHAYAJA 3a7aTh B YCJIOBUH KOHRKpeTHOE BpeMa. Jlna moproros-
JMeHHKY NIKOAPHHMKOB, HAOOODPOT, MOMKHO Cpasy OPOBOANTE AHAJOTHYHEIS
paccysIcHuA B ofmeM BEAE;

v _ttVat _ (i+Vat _ VitV
T oy 2 2

6) OTBer mameHmTCA. JTOCTATOMHO PACCMOTpPETh YHCIOBOM
npumMep. ITyers, Hanpumep, J0AKA ABUTAIACH OAWH 9AC IO Te-
YeHHI) B ABa daca NPOTHB TeUeHNA, TOraa

Vep. = (21-1+15:2) : (1 + 2) = 17 (xne/).
12



Crneayer emé pas DOAYEPKHYTH, ITO CPemHAA CHOPOCTH ABMMKeHHA —
$TO OTHOIIOHHE BCEro OpofigeHHOrO myTH KO BpeMeHd, SATPAuYeHHOMY HA
3TOT NYTh.

TMoneano Taxiae ofpaTNTE BHEMAHHEe YYAMIHXCH HA TO, UTO B AAHHOH
Bajage He MrpaeT HAKAKON POJH, YTO ABHKEHKe OCYIIECTBAANOCH IO PeKe,
Te e peayapTaTH MGXKRHC OOAYIHT: ODH A060M BHAe NBAMNCHUA, KOTAA
HECKOJBKO YUACTKOE IIVTH ODPOXOAATCA C PASHHEMHA CKODOCTAMH, 4 BpeMsd,
3ATDAYHBAEMOE HA NPOXOMKISHHE PTHX VYACTKOEB, 8) Og@HawoBoe; 6) pas-
JEYHEOS. BReCh e MONe3Ho o0CyAMTE, B RAKHX CAYIAgX CPEIHAA BeJHIHHA
PABHA CPEAHEMY apHpMeTHUecKOMY dacTell, A B HAKHY CAVIAAX 5TO He TAK.

Tocne 3Toro HMeeT CMBICT 00paTaTh BHUMAHNE INKOJBAUKOB HA TO, UTO
GopMyRs ANA BENHCICHHS cpeatell cROPOCTH ABHIKeREA AHANOTHYHA dop-
MyJae ANA BHYHCACHHA cpefHel meHH:

Vo = Viti +Vota +...+ Vats
P htiz+...+ %

rae Vi, Vi, ..., Vi — CRODOCTH HA PASAHMYHEIX YUACTKAX OYTH, 8 ti, iz,

oy ty — BpeNA NX npoxokaendd. Taxnum ofpasoM, cpefHAA CKOPOCTE —

He cpeaHee apmbpMeTUecKoe CKOpocTell, a MX BeBeleHHOE cpegHee apud-
MeTHYecKoe!

3agaga 1.6. Uz aByx cunapos, cogepxammx 10% # 50%
Megy COOTBETCTBEHHO, TPebyeTca mOJYUHTH HOBBI cIias.

B xaxom orHomemwu (o mMacce) TpefyercH B3STH HCXOA-
HHe CILIABBI, YTOOHI MOJYYNTE COJAB, cogepskaimuii a) 30%:;
6) 40% memn? IIpoaBanm3mpyiiTe DOJYUEHHRA peayabTaT.

Pemenne, IlycTs AA BHOBOIO CHJIABA BIATO X KT HEPBOTO
CIIABA M ¥ KI' BTOPOTO CILIABA, TOTAZA B HOBOM cILnaee Oyzer
0,1x+0,by (xr) Megn. CaegoBaTesbHO, IPOHEHTHOE COAEDMKA~
HUEe Me B HOBOM CILIABE COCTABJAET

_ 0,12+ 0,5y _ 102+ 50y
= ——x+—y—-100%-—- —m—(ﬂa).

a) Ecu p = 30, To 10x + 50y = 30x + 30y, To ecTh x = Y.
3raunT, HCXOAHLIC CIJIABEI HAJAO B3AThE B OoTHOmMeHRE 1 : 1.

6) Ecan p = 40, o 10x + 50y = 40x + 40y, To ecTs y = 3x.
3HaYUT, HCXOAHEIE CILIABH HAMO B3ATH B OTHomeHmu 1 : 3. .

[IpoaHaAHsAPYeN NOAYIeHALIE DEIYIBTATEL:

a) udceao 30 apngerca cpeAHEM apudMernueckmM umcen 10 u 50, no-

STOMY EHTYATHEHO NOHATHO, 9T0 MECCH. HCXOAHEX CHAAROE TOJMKHEL ORITE
OTHHAKOBBI,
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6) pacmOmOMKHM 3ISAAHHBIC TACAS HA YHLAOBOM Jyde (CM. PHCYHOK),
Yueao 40 gaxoamrea Ha orpeske [10; 50) u gemmT ero B orHOWEenEn 3 1,
cunTad or 10. A Maceh KCXOXHSIX CIIJIABOE HANO B3ATH B 00pATHOM OTHO-
OieHuH, To ecTh 1 : 3. B aToM cayuae uucao 40 GyJeT B3BellIeAHLIM CPeXHAM
apHdMernueckuM yncen 10 u 50!

0 10 40 50

HeilfcTeRTeNnHO, €CHM MACCH FCXONHLIX CILIABOB DABHSI My H M2, A
OPONEHTHOE CORCPACAHAE B HHX MeAM DABHO p1% H p% COOTBeTCTBEHHO,
_ p1my + pams

0 P = S rmy  ‘BAETCA BABEMICHHLIM CDCHIMM apupMeTHIECKHM
uHcesa py W px. B HamleM cayvae: p = w = 40,

TTosesHo TakKie NPOBECTH AHAJOTHIO ¢ BHYMCICHHEM CPEXHEro pocta,
cpepHelt meHH U cpeaBeil CKOPOCTH ABMMteHHA. C DOATOTORICHEHMH y44a-
IIAMACHA, HCIOALAYA TOT e DHCYHOK, MOMHO TaKixe 00CYARTL dopMmyny
OnA BEYMCACHUA KOOPJHEATHLI TOMKH, FeRAmed orpesoxk AB, rme A(xi),
nx; + mxa

B(x2), B OTHODIEEUH M | N, CIUTAA OT TOUKH A: x = P

3anaun AJA CAMOCTOATSABRHOTQ DEIlICHNA

3amaua 1.7. CMemmann geTkipe pacTBOPA, COZCPAHME CO-
JIH B KOTOPHX cocTapaano 10%, 20%, 30% u 40% . IIpn sTom
B OfHY éMKOCTS §h1s10 ¢cauTo 10 r mepsoro pacTeopa, 20 r BTO-
poro, 30 r Tpetbero n 40 r uerséproro. KakoBo mponeATHOE
cofiep:KaHue COIH B MOJYYeHHOM pacTBope?

B3amaua 1.8, Kaxanii us gecaru cyfell OmeHM BHCTYILIE
HHe burypucTa, U CpeJHAA OOEHKA OKasaiach pasHa 4,2 6ai-
na. CornacHo mpaBnaaM, O6LLIM OTGPOLIEHL] caMafd GoJaBIIAR
H3 TOCTABICHHEIX OLEeHOK — 6 GaJutos U camast MaJeHbKasg —
2 fanna, mocJe 4ero ONATH NOACUATANH cpeaakil Gann. YeMy
o paseH? (Cpednuii 6axn — cpednee apugmemuiecioe 6ar-
N086.)

3anaua 1.9. Koraa B KOMHATY BOIEN UYeTBEPTHIM YeJIOBEK,
CpeAHMH BO3PACT HAXONAIOHXCA B Hell Joxell yBennmumica
¢ 11 5o 14 mer, CKOABKO JeT BOmeZmeMy?

3apaua 1.10. IIpodeccop TecTep HPOBOAUT CEPHIO TECTOB,
HA OCHOBAHHH KOTOPHIX OH BHICTABJAET HCOBLITYEMOMY Cpel-
HAE Gans. BaKoHYHB OTBEUYATH, [[IKOH OOHAJI, 9TO e€CaH GBI
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OH MOAYYHA 32 mocaeZEni tecr 97 6a)a0B, TO €ro CpeJHHil
6o cocrapmia 66 90, a ecii GBI OH NOJYYRA 38 OOCHASHHUL
TecT Beero 73 Ganna, To ero cpeAruit 6ana cocraBmi Our 87.
CKOIBKO TecTOB B cepun mpodeccopa Tecrepa?

3anaga 1.11. Jenaa HaHTH cpeZHIIO TOZOBYIO OOEHRY
10 MATEeMATHKE Yy BCEX IMECTHKJIACCHHKOER, 3aBy4 IOIPOCHN
yuuTeaell MATEMATHKA YeTBIPEX INECTHIX KAACCOB BRUHCINTD
cpefiHile OERKH B KayKAOM H3 KAaCCOB B 3aTeM HAIDEN cpel-
Hee apudMeTHHYECKOe 3THX UeTHpEX uuces. IIpaBMIBHO JH
CAEJIAJ 3aByY7

3amaua 1.12. Or goma g0 mionk Ilers ofEITHO efleT HA Be-
aocemene co cpeameil ckopoctyio 300 M/MuH. CerogHs, BHI-
€XaB B TO K€ CAMOE€ BPEMHA, OH YACTH IIYTH IIPoeXaj ¢O CKOpO-
creio 240 M/MuH, a 3aTeM YBeJHYIHJ CKOPOCTDh A0 420 m/MuH
H npHexaid pospeMsA. Kakyio 4acTh oT BpeMeRH, BATPANEHHEOrO
Ha gopory, Ilers exan ¢ ogaolt CKOPOCTHIO, & KAKYIO YacTh —
¢ apyroii?

OTBeTH B pemenns

3azaua 1.7. Oreer: 30%.
HckoMasa BenIuvHHA PABHA CYyMMADHO# Macce Bceil coiu,

Jenéuuoll Ha Maccy OOJIVYEHHOTO PACTBODA H YMHOKEHHOH
sa 100%:

10-0,1420.0,24+30-0,3+440.0,4

10 + 20 + 30 + 40 +100% = 30%

(To ecThb @36ewennoe cpednee apupmemunecxoe 10%, 20%,
30% u 40%).

3azaua 1.8. Oreer: 4,25.

IlepBonavansHan cyMma fasnoe papHa 4,2-10 = 42, ITocae
orfpacriBaHKA ABYX OIeHOK cymMMma Gamnop crana 42 — (6 +
+ 2) = 84. Hrorosrt# cpexuamil 6awn pasen 34 : 8 = 4,25,

3anaua 1.9, Oreer: 23 roza.

Crauana CyMMa BO3PacTOB JIOfeil, HAXOAAIIHXCH B KOM-
BaTe, 66178 pasna 11 -3 = 33 roza, a 3aTeM 5TA cCyMMa cTANA
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paBHa 14-4 = 56 ner. 3HaUNT, BO3PACT BOMEAIIEr0 COCTABAA-
er 56 — 33 = 23 roga.

3azaga 1.10. OTeer: 8 TecToB.

I[IycTh KOIHYIECTBO TECTOB B CEPHH PABHO 12, TOTHS CYMMA
fannos, HabpaHHMX KOHOM B MEePBOM ciaydae, pasHa 90n,
a BO BTOPOM ciayuae 3Ta cymMMma paBHa 87n. Pasauna B cymme
6aJIJI0B BOSHHKAET H3-3A Pe3yIbTATA HOCHSNHETO TECTA, IOBTO-
My 90n — 87n = 97 — 73, Taxum obpazsom, n = 8,

Sapaua 1.11, OTBeT: €CJH KOJKMIECTBO YICHHKOB B Kjac-
cax pasAHYaeTcd, TO 3aBYY CAeJAN HelPaBUILHO.

IIpuBeaém uncaoso#t npumep. Ilyers B 6A Kiaacce yuarca
20 yueHHKOB H MX rofoBo#i cpesnuii 6asa pasen 4,5, B 6B —
25 yueHWKOB, a cpeAHuii Gann paeeH 4,2, B 6B — raixe
25 yyeHMKOB, a cpegEumil 6ann — 3,8, B 6I' — 30 yuenmkoB
u cpeguni 6ann — 3,5, Torga cpeanee apudmeradyeckoe Gas-
JIOB, IOACUATAHHOE 3ABRYYEM, PABHO

(4,5+4,2+3,8+3,5):4~=4.

PeanpHBiin cpegamia Han71 paBeH cyMMe BCeX MOAOBHX OLe-
HOR, AeJEHHOH HA HX KOJHYECTBO, TO ECTH
4,56-20+4,2-25+3,8.254+3,5-30
20+ 25+25+30

= 395 : 100 = 3,95.

Omn6Ka 3aBy9A; OH BRYBCAHT CpefHee ApHpMeTHIeCKoR, & Raao Ouo
BHUMCINTL BABCIICHHOE cpenHee apudMerndeckoe (cM. aagaan 1.3 1 1.5).
3apaua 1.12, OrBer: co cKopocThio 240 M/Mun Ilera exan
g OT BCET'O BpEeMEeHH, 3aTPAYISeHHOT0 HA A0POryY, A CO CKOPOCTRID

420 m/MuH — %

Iepewtit cnoco6. Hycrs cerogua Ilera exan i MHHYT co
cKopocThio 240 M/MuH H 3 MEHYT ¢0 CKOpOCcThIO 420 M/MuH,
TOTZIa PACCTOAHME OT A0MA A0 INKOJL paBHO 24014 +420¢3 (™).
ITockoasky OGHIYHO OH TPATHT HA JOPOTY TaKoe JXe Bpemd,
270 ke paccroanme pasHO 300(% + 22) (m). IIpmpasEnBas st
ABa BHIpaxKeHEn#, mnoayaam 240%; + 420ty = 300(¢; + t2), TO
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ecTh 1) = 2ty. CaepoBaTeasHo, CO CcKOpocThi0 240 M/MuH
Ilera exan '52; BCET'0 BPpeMeHM, a €0 CKOpocThIo 420 M/MuUH —

1
'§ BCeTr'0o BpeMeHH.

Bmopoit cnoco0. ITockoabKy cpepHas ckopocTh lleTmHOTO
ABmxeHna pasga 300 m/MuH, ymeno 300 aspnseTcs pabellleH-
HBIM cpepanmM apmbMeTaueckmn yucen 240 u 420 (cM. 3a1a-
ay 1.5). Uncno 300 geanT orpesok [240; 420]) B orHOmEeRMH
1 : 2, cunraa or uncna 240, 3sHAUMT, COOTHOLIEHHE BpeMeHH
JABHKeHnA co ckopocTamMm 240 m/Mun n 420 M/Mun Syaer o6-
paTHEIM, TO ecThb 2 : 1 (cpaBHHTe ¢ 3anaveir 1.6).

MoaHO Tak:#e HCHOALAOBATD maﬁ A1-O11.
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3auarue 2

CroficTBa cpegmero apudmernueckoro

Pasfop M CAMOCTOATENbHOE PemeRMe 28Jad HTOTO 3AHATHA TOSROJAT
MRONALEHKAM MOSHAKOMHTRECH ¢ PASNHYRRIME CBOHCTEAME CPefHETO apAd-
MeTHUYECKOrD HECKONBKHX YHCeN, A TAKHe BHIACHHTE, KAK MOLKET HIMe-
HATRECH CpeiHee apuGMEeTHICCKOe B PARTHUYRNYX CHTYyansAx. B wrore GyxyT
chopMyaHpoBaHE B o60CHOBAHL OCHOBHELIE CEBONCTRA cpeiHerv apudmerH-
HECKOrO HeCRONMBENX YHCe .

3azaqa 2.1, Konnanna apyseil AeTCTBA BCTDETHIACH Yepes
7 ner. Kak 3a 5T0 BpeMsa UBMEHAJICA CPENHHI BOSPACT KOMIA-
pEn?

Pemenue. IlycTs B koMIaH®H 6BIN0 72 9€0BEK, TOrAa e~
pes 7 JeT BOSpACT KAXKAOIO M3 HAX YREAMYMJICH HA 7 JerT,

BHAYHT, CyMM4a HX BO3DACTOB yBeauumiach Ha Tn jer. Caeno-

n
BATEJBLHO, cpe,:umii BOJPACT KOMITAFHYH YVBEeJHAYHAJNCA HA ? =

= T ner.
Tonyuenenit peayrsTaT MoKEC 0000ITUTL: ecau & Kamdomy uz wu-
Ccen nRenomopozo nabopa npubasumv 09RO U MO Me WUCRO, MO CPedNee

apudmemunecKoe HOB0Z0 HAfOPa WUCES BORYIUMCR U3 cpeduezo apud-
Memuneckozo ucxodnozo natiopa npubasaeniem amozo e JUCAS.

Jeficrerrensuo, cpennee apubMeTHYeckoe HAGOpA THCET G1, G2y vy Bn

L i 220 I nGaABME K KAKAOMY UHCIY FTOTO HAGOPS TCIO
m, MOyIHM

@t+tm)+@+m+.. +@+m _
n

- (@1+G2+...+a) +mn _a1+a3+...+8n m
n n .

910 cBOCTBO NMOSRCAAET, B YACTHOCTH, YNDPOCTHTE MOJCIET CPEIHETO
apnqmemqecuom B TeX CAYUYAAX, KOTOA FASAFHBIE THCIA MANC OTKJAOHH-
WTICH 0T HexoTopoft BenpauHH. IIyeTh, HanpmMep, Hajo HAKTH cpexHee
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apipMernueckoe ymcesn 1002, 999, 1000, 998, 1003 u 1004. HomaTao,
aTo peayabTar Oyaer Gnusok x umeny 1000. BeruTeM 13 xamaoro ddcaa
no 1000 1 monyunm Tmcaa 2, —1, 0, —2, 3 m 4, HX cyMMa CUNTaeTCHA YCT-
Ho (oHa paBua 6), sHaumT, MX cpeadee apudmermdeckoe pagso 1, Torma
cpepHee apadMeTHIecKoe HCXOAREX YAcen Sonsme Ha 1000, To ecTs pas-
uo 1001,

3amaga 2.2, B mrone a0 penreHO nepeiiTh ¢ naATHOAN B-
HOHA cHeTeMH omeHOK Ha 40-Gaanvuyio. LS aToro Kamaywo
TeKYIIYIO ONEHKY YUeHHKa YMHOKHINR Ha 8. Kak nsmeHmnca
cpeanmii 6asn yaeHRKA?

Pemenue, Ecxn KaXay0 ONEHKY YMHOKHTE Ha 8, T0 B
CYMMa 3THX OHEHOK TaK:Ke yBeamuuTcd B 8 pas. KomnuecTro
OIIEHOK He H3MeHHJOCH, MOBTOMY CPEAHHAH Daan Tak:xe yBe-
JRauaIcHa s 8 pas.

Tlonyuenarit pesynsTaT MOXHC OGOCMNTE: echry Kamdoe usz wucen
Rexomopozo nabopa YMNRONUMD HE OOHO & MO Me YUCRO, OGMAULNOE OM
HYAR, MO cpeauee apu@uemuueme no80ZO uaﬂopa YHCER NOAYHUMLR

u3 cpeduezo apudmemuieckozo ucxodnozo Rabopa yMHoONERULN RG IMO
Nce WUCAO.

HeiicTBUTENBHO, CPeHee ADUMeTRYCCKOS Habopa UHCen 41, da; w., Gn

paBHO al+a2z'“+a“.Yunomunnamnoeqncnoaromnaﬁopanak;éo,
OOXYIHM
hay+kas+...+kan _ ka1 +as+...+aa) _Gitaz+...+an

n n n

k.

3agagva 2.3. BacrerGomucr »xoH mepelmén us oagHOH KO-
MaHZH B Apyrywo. Mor nH B obelx KOMAEAAX BHIPACTH Cpel-
Huit poer?

Pemenmne. Mla, mMor. IIycrs [IxoH cHavYaaa HIpas B KOMAH-

e, cpejHHit pocT KoTopoi Goawrme, UeM poct [IkoHa, TOoTmAa
TOCHIe eT0 NepexofA CPeRHUE pocT KOMaHEAH yReauumiaca. Ec-
s II»XO0H nepemén B KOMaHZAY, TAe CPeAHNN pocT OB MeHbIe
€ro pocra, TO HMocJe Iepexofa CheAHHH poCT dTOH KOMAaHABI

YBEIUMYHIACA,

HMmeer cMuicn ofpaTETh BHAMARNE MKOALHEKOE HE CAeXYIOME darT:

ecau 8 nabop us nHecKoRvKLX nucen dobasums wicro, boavuiee ux cped-
Kez0 apudremuvecrozo, mo cpednee apudmemuveccoe nosozo nabopa
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Oydem GoRvule, ecau xe J06AGARMD CUCRO, MeHbIee cpednezo apudme-
muveckozo, mo cpednee apud memuxecroe Ko6020 Habopa Gydem menv-
we.

3anaua 2.4, Bo6 u Bana copeBHYIOTCH B HSTOTOBJNEHHH
H ynoTpebjieHNA cAagKkux KokTteiell., Bob cMeman «memcus
¢ «panToit», a Bana — nmMoHaL ¢ cupomnoM. HapecTHo, uTO
JAMOHAA CHAMIE <«HencH», 4 CADOI caame <parTei». Moraa
mm cMeck Boba oxasareed cname Barmpoit? (Caagoers — aTo
JAOJA caxapa oT obmero eeca.)

Pemtenme. a, moraa. Ilyers, Hanpamep, «haaTas crame,
yeM auMoHaA. Ecmm B kokteiine Bofa mEOrO «panTm», HO
MAaNo <IelcHs, 4 B KOKTeidne Bagn MHOro AEMMOHAZA, HO M&a-
JIO CHPOIT4, TO CASAOCTE KoKTeiltna Boba mourd He oTamdaer-
¢ OT CIAANOCTH «(haHTHI», & CAAAOCTE KOKTelina Bann noara
HE OTINYAETCA OT CAAJOCTH JAMOHAKA,

Moxro npusecTH Tarske Gosee KoHKpeTHEI uncaosol npumep. IyeTs
CIAROCTH «TeNcus, TUMOKAAR, «DaHTH» | cupona coctasnaor 1, 2, 3u 4
VCJIOBHHE eIMHEALON COOTBETCTECHHO. Bo6 MoiKeT B3ATH, Hampumep, 9 ua-
crell «QAHTHY B OAHY YACTD <IIENICH#, TOTAA CAAJOCTHL €0 CMECH PABHA
9-3+1.1):10 = 2,8 ycioBHMX eIUEUL, & Baggs — 9 vacreil TEMoHaTA
¥ OIHY YACTH CHPOILIA, TOINA CAAAOCTE ero ¢MecH paBHa (9-2+1-4): 10 =
= 2,2 yeaopHBE eAMEUIH.

3apaua 2.5. Ilo okpyKHEOCTH paccTaBieHr 100 uncen Tax,
YTO KAWKAOe M3 HUX PABHO CpeAHeMY apHPMEeTHYeCKOMY JBYX
cBOHX cocefeil. JoraxkHTe, YTO BCe UHCIA MexAy coboll pan-
HBI.

" 29

Pemenste. IIpeanososkum, 4TO »TO HE TaK, TOTAA Cpegd
9THX CTA YHCEJ €CTh HANMEHbIIEee UYHCJAO ¢ (BO3MOYKHO, UTO
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He exnAcTeedHoe). Ilyers b ¥ ¢ — 4HcHa, coCemHNe C &, TOTAA

a=£%€.TaRRaxb$b;c < e mmn e < 222 < b, To nubo op-

HO M3 J@gcen b niIn ¢ MeHbIIe, yeM ¢, xudo b = ¢ = a. [lepBriit
chay4ail NPOTHBOPEYHUT HAIEMY IPEANOIOKEHAI0, 3HAUYAT, 5STH
TPM YECIA PABHKI, IIpOBexs aHAJOrMYHOE PacCyKieHne A
yuces b W ¢, DOJAYIMM, UTO COCeAHMAE ¢ HUMMH THCIA TAKKE
PABHE ¢, U TaK Aajiee, IOKA He DACCMOTPUM BCe AAHHBIE TUC-
na.

Hseer cMuich eme pas oSDATHTh, BHEMAHHe MKOPLHHKOB HA TO, 9TO
epednee apudmemuveckoe Rwbozo Kabopa wicer, cpedu xomopwx ecind
pasruunsie, GoABWE, LeM KALMEKbUEE HICA0 IMO20 RabODE, RO MeHbuLe,
wem naubonviwee.

TIpu peltensm 370l 3834YH ECOOILIOBANCA MeTON PACCYXACHRHN, 00hI-
HO HASHBAeMEN +IpUANANOM Kpatineros. IIpu sToM aRalormInOe PacCyR-
JeRne MOKHO OBLIO npoBecTH, BHOHpAA He HAHNeHbmee uHcao Habopa, a
HanGoabee.

3amaua 2.6. B mocaeauion Heleaio 3a J00LIe TPH JAA HOA-
pan Pobun-Bo6uH B cpegEeM ¢bhefiaa no 10 mOHYHKOB B A€Hb.
BepHo au, UTO 34 3TY HeZe/a0 OH B cpefiHeM ¢bes 10 mosyrkoB
B OeHB?

Pemenne. Her, He BepHO. IlycTh, HanpuMep, B IepBEHIH
neas Pobue cben 15 mOHUMKOB, Bo BTOpoil — 10, B TpeTHit —
5, B werBépTHit — 15, B naruiii — 10, B mecToii — 5, B cenp-
moit — 15. Torna 3a n0bule TPU AHA MOAPAA OH chex 30 mon-
YHMKOB, TO €CTh B cpeaHeM — 10 nmoEumKkoB B AeHb. Ilpn srom
3a HeAemo oH cven 15.-3+10.2+ 5.2 = 75 norunkos. 3na4uT,
32 3TY HeZledio OH chpepan 75 : 7 = 10—57— TMIOHYHKOE B CPeAHEM
3a JeHb.

Bo3Mo3tHO, MMeeT CMBICI, YTO0H MIXOALHEENA NPEBEIH oI HeCKONBKO
IPUMEPOB.

3a7aYH AAA CAMOCTOSTEIbHOTO peIlcHHA

3azaua 2.7. Ha CKOIBKC YMEHBIIHTCHA CPeAHHM BO3pacT
KoMaHge #3 11 ¢yTrlonmcToR, eclIl SAKOHUHBIIErO BHICTYI-
JeHue 32-TeTHero UrpoKa 3aMeHUT HTPOK B Bospacte 21 roa?
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Bagaua 2.8. Ha xoMauAB yméa 6GackerGoaHCT DOCTOM
192 cmM, Opu 5TOM cpeaHAI POCT KOMABARL He H3MeHIICA, Ye-
MY OH MOT GHITH paBeH? '

3apaqua 2.9. TpuHAAUATH HHAOIIAT KJAeBanH sepHo. Ilep-
BhIH MHIIOMIOHOK cKJAepat 40 sépeH; BTopoi — 60, xamaeni
cAeayIomuil — cpejnee apadMerngecKoe 38peH, CRISBAHARIX
BCeMH NIPeALIAYHIAMA NEAIOMATAMA. CKOJBKO 3epéH CKIeBaJ
TPHHAALATHEIA MHAIOMIOHOK?

3amava 2.10. Cpeaunii pocr BocEMH OackeTGONUCTOB pa-
BeH 195 cm, Kaxoe nanbonsiiee KOJHYECTEO H3 BTHX NIPOKOB
MOMeT OBITh HMKe yem 191 cm?

3anaua 2.11. I'oBopar, uTo cpexamid goxog 10% caMux Go-
raTeIx xuTenell ropoxa B 15 pas npeRoCXOAUT CpeAHNIT JOXOA
BCEX JKuTeNe#l sTOro ropozaa. JokamKuTre, YT0 3TO BRILYMKH.

3apaga 2.12, ITemmexox mén 3,5 yaca, npuyém 38 Kam ALl
IIPOMEXKYTOK BpeMeHn AJUHOH OfUH YAC OH IPOXOAWI POBHO
5 kM. Cremyer 14 U3 3TOrO, 9TO €ro CPeAHAA CKOPOCTE 38 BCE
BpeMsa ABHKEHHA PaBHA 5 KM/4?

OrBeTnI M pemeHnsa

3agaga 2.7. Orber: Ha oouH roa.

Cymma BoapacToB GyTGOIHCTOB 5TOM KOMAHK YMEHBLIIINT-
ca Ha 32 — 21 = 11 7meT, a KOMUYECTBO UTPOKOB HE M3MEHHUT-
csa. CleloBaTeNLHO, CPEIHAI BO3PACT KOMAHAL YMEHBIIMTCH
Ha 11:11 =1 ron.
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Dro me pemenne MOXKer OuTh odopmureHo H anrefpamdeces. Ilyers
S — cymwua pospacTos GyT6OMMCTOR, TOTAA cpeAHAl BOSpPACT KOMAHAL! GBI
pmnﬁnew,awmpanen-g;Tu=%—lm

3anaua 2.8. Otrer: 192 cM.

Hepewiii cnocob. Ecnmm 661 cpepaui pocT
KoMaHAr Onla1 Goasme wem 192 om, TO npm
yXoae Hrpoxa pocroMm 192 cM epegEmit pocrt
MO TONBLKO VBEIHUYHTHCA. AHAMOTHYHO, ec-
JIF CpeflHUH POCT KOMAHAN OBLT MeHbIIIe, YeM
192 cM, TO IpW yXoAe TAKOrO ATPOKA OH MOT
TOAbKO YMeHsIInTECA. [To yerormo, cpearmit
poct He H3MeHMJICA, 3HAYHUT, OH B TOYHOCTH
6rLn pasen 192 cM.

Bmopoti cnocod. Ilycers B Komasae Onino n
6acKeTSOMHCTOB, & HX CYMMADHREA pPOCT OBLI
paseH S, Toraa cpeARMHA POCT KOMAHALI GHLA

pases %. Tlocne yxoAa ArpoKa CyMMapHH POCT CTAX PaBeH

8§~ 192, suauur, cpeAHHHE POCT PABeH ‘.9;_122 . Tax rax cpen-
“ 8-192 S
HU# POCT KOMAH/E! He MOMEHHJICA, TO ——— = —. Pemasn sto

ypapEEeHRE, noayaaM Sn — 192n = Sn — S, To ecTh % =192,

3anaua 2.9. Orser: 50 sépeH.

Tpernii uamonoHox ckaean (40 + 60) : 2 = 50 (sépen).
Yerpéproiit ckaeran (40 + 60 4 50) : 3 = 50 (sépen), 7 Tak
Aanee, TO €CTHL DOCHeAHNH TaKKe cxaesan 50 zépeH.

Tlonyuennrsiit oTBeT MOMHO OJOCHOBATL M HEe JOBOAA CYST A0 KOHIA,
CrnparelTUBO cNeAVIONIee YTBeDKACHUE: ecAu 6 nabop wucen dobasumy
YucHo, pacroe cpednemy apudmemuieckony smozo Ratopa, mo cpednce
apudmemuvecroe nosol spynnust Gydem pasno cpednemy apupmemuve-
exoMy RANARSROE 2pynnL,

aptas+...+aa

JeficTBETEMRHO, UYCTE M = -y

= mn, ClegopareasHo,

, TOPRA G1+0z+. . .+ @n =

ai+az+...+a+m _mn+m _mn+1) _
= = =m.
n+1 n+1 n+l
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AuanormdHAsd CHTYAIHA Obuia ¥ B sagage 2.8, TONBKO 9HCIO0, PABHOE
CcpegHeMy apH(MeTHYSCKOMY, He A00ARNANOCE, a yiupaaocsk B3 Hafopal

3apaua 2.10. Oteer: ceMsb.

Bce urpoKu Be MoryT OHITh HIUKe deM 191 oM, mocKoas-
KY B 3TOM CJy4Yae uX cpefuuid poct Ouin Gk MeHbire 191 cm.
osTomy x0Ta G OZHAHE NIPOK A0JKeH GBITH CYIGECTBEHHO BLI-
me. Hanpumep, ecnn ogun GackerSoanucT umMeer poet 230 cm,
TO POCT OCTAABHAIX MoKeT OHTL 190 cM, Tak kax (2304190 x
X 7):8=195.

OTMeTnNM, YTO B HCTOPHH MAPoEoro Gackerfona OLUIO HeCKONLKC IDO-

DECCHOBANLENX UIPOKOB, POCT KOTOPRX Gnul He Toakko Goapme 230 cm,
#o u Sonsme 240 cm!

3anaua 2,11, IIycTs B ropoge it JkKuTenel Co CpeHAM A0X0-
JOM X, TOTJA CYMMAapHEIH HOXOZ BCex SKHTeJeil ropoaa paBes
nx. Ecau gecATasn 4acTh JKUTeael ropoja HMeeT CpegHAE IO~
xoA 15x, To ux cymMapuEIt noxoa paeew 0,1n.15x = 1,5nx,
TO ecTh Boabime, YeM CYMMADHRH AOXO0A BCEX KUTeseH, 4 310
HEBO3MOMHO, .

Sanaua 2.12, OrBer; HeT, He ciaegyer.

HycTes pemexoa UAET moaYaca ¢o ¢KOpocThio 10 KM/4, 3a-
TeM IIOJYAcA OTABIXAET 1 Tak ganee. Toraa 3a KakARLI Yac OH
OyAeT NpOxXOAUTE PoBHO 5 KM, a Beero mpoiiaér 4 - 10-0,5 =
= 20 KM (HOCKOJBKY HATH OH OyZeT YeThIpe NOJY9YaCOBHX HH-
repBasia). CpegHas CKOPOCTh IpY 9TOM passa 20 : 3,5 (km/9),
qaro geHO Goabioe, deMm 5.

MosmuH0 TaK®Ee MCIOaL30BaTh sagaun JI12-7122,
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3anaTue 3

Cpenmee rapMOHHIECKO® H CpeJHee reOMeTPHYSCKOE

B ToM 3aHATHH HPEACTABAEHH TEKCTOBLIE 38Ja4H, MAMIOCTPHPYIOINEE
pasaUUHLIe CIYIAR, B KOTODHX OTBETOM B 3ajJage ABAAeTCH cpejHee rap-
MOHEUECKOe MAH CperHee reoMerpHyecKoe ABYX AAHHHIX BeyHMYdAH. Pagbop
B CAMOCTOATENbHOe pellleaHMe HTHX 3AJAY HOMOryT LIIKOJALHEKAM yCTAHO-
BHTS JIOTHIECKHE CEA3ZH MeRAY OCHOBHLEIMH BeIHTHHAMM 3aja7T HA JBHHE-
HHE ¥ AX AHAJOTAMM B APYTIHX TEKCTOBHX 38A89aX.

Hauuem ¢ 3agaun, ycaoBme KOTOpPO 04eHD IIOXO0XKe HA yC-
Jopue zamaun 1.4.

3azaga 3.1. CKopocTh MOTOPHOMR JOAKH IO TEUYEHHIO pe-
KH paBHa 21 KM/4, a MpoTHE Teweana — 15 km/4. Ona npo-
IUTELNA HEKOTOPOE pPacCTOAHMEe [I0 TEeYeHHIO PEKM M TaKoe e
paceTosHUe GpoTUB Tedeaud. Halinnre cpefHION CKOPOCTE €&
asmennd., Ipoapanusupyiite DOXYUeHHBIA pesyIbTAaT.

Hracer cuuica go pasGopa pemieHHA 3ajATH yIammEMea sompoc: Syaer
JH CPeiHAA CROPOCTE ABHKCHAS DABHATHCHE CDefHeMYy apadMeTHIecKOMY
cxopoc'reii {I0 TeveHHI0 H OpOTHE TewennA? Ouur NOKAZEIBAET, UTO MHOTHE
IMKGIBHUKY OTBOYAICT YTBEPAHTEALHO.

Penrenwe. IlycTs JOZKA OPOINIa HO TEYEHHIO PEKH S KM
H CTOJLKO K¢ IPOTHB TeueHHSA, TO €CTh BeCh IIYTh, IIPOiAeH-
HHH JoaKol, paBeH 25 KM. BpeMa ABMKeHHA JIOAKH IO Tede-

S S
HHUIO DABHO E‘I HYaco0B, 4 IPOTHB TeUeHHA — Ig YACOB, 3HAYHAT,

ofiee BpeMs JBHIKCHHSA PABHO
s  § 48
51715 " 3 O

Cpeanas CKOpPOCTE ABHIXKEHHA JOAKRM paBHa 28
= 17,5 (kM/4).

35
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B CIrydae, ecyi IMKOJBHHKH HCIOLITHBAIOT «TXHAYISCKHE» IJATDYVIAHE-
HF, MOMKHO CHAYAIA J38JATH B YCJIOBRH KOHKPETHOS PaccTOAHHE.

Hdaa Toro uTofH OpoaHEATH3UPOBATE HOJYUeHHBIH peayan-

TAT, HaJ0 HPOBECTH AHAJOTHYHAEIe PACCYKIEHMI B 00IMeM BH-
Bet Von, = 28 i =3 t =5 3HAYHAT
. cp'_fl'i'tz,l "1'2 Vg’ )

8 8 _Sm+W)
BTRERTRT T W

S(Mi+VW) _ 2"
ViVe i+Vs
FapMOHHMYECKOe CKOPOCTeH 0 TeYEHHAI0 M IPOTHE TeueHHA!

Cnenosarensno, Vop, = 28 :

— cpefiHee

Hna Hanbomee NOATOTORNEHHHK MKONFHNKOB MOIKEO cpasy chopMyra-
poBaTh 3ajavy B ofmeM BHe.

ITonesuo Tamke o0pATHTL BHMMANHE VUALTHXCH HA TO, IT0 H B AARHON
aazade He UIPAST HEKAKOH pOJNH, YTO ABIMKEHHE OCYINeCTRARNOCE 110 PeKe,
Tor #e PesyARTAT MOMHC HONYYHTh IPH JRO00M BHAE APHIKeHHA, KOTAA
FABa ONMHAKOBRIX OTPE3KA IYTH NPOXOASTCHA C PASHEHIMH CKODOCTAMH,

3azaua 3.2, I[lonoBUHY KEUrd HaGOPIHE HEYATAA CO CKO-
pocThio 6 cTpaHUN B YAC. 3ATeM €ro CMeHMJ Apyroi Halop-
MUK, KOTODHIX mewaTan €0 CKOpOCTRI0 12 CTpaHun B dac.
C xaxoif DOCTOAEHOMN CKOPOCTHIO HANO OHLIO NEYATATH, YTOSH
HaOpaTe TeKCT STON Me KHHIH 3a TAaKoe JKe BpeMA?

Jra sagavua Bpofe OBl He Ha aBma¢eHHe, M B Hel He CHpAIIHERaeTCS
npo CPefHIOn CROPOCTE. Ho npocMaTpUBaeTCH €CTECTEOHHAA AHAJNOTHA —
TPH BeNIEYHHE 00B6M ERMoAHAeMoll paGoTH (AHANOr paccTodHNA), BpeMs
H CHOPOCTE (MPOM3BOZHTEIEHOCTE TPYA).

Pemenme. IlycTs V cTpanun B 9ac — MCKOMAas CKOPOCTS,
& B NOJIOBMHE KEMTH COZIepRUTCA A CTPAHW, TOrAA BpeM# pa-

0OTH EpBOTO — 5 T BpeMs pabfoTeI BTOPOTO — 1z O @ uper-
24
ToIaTaeMOe BPEMsI IeTaTANMA KHITH — —= 9. IIpupasaueas
A A 24A
9TO BpeMsd, OONYyYHM — + — = —. Torga V = —_ -
6 ' 12 % 1. %2
Li]

= B (cTpaHuI B yac).
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TaxumM obpasoM, MCKOMAaA CKOPOCTh DABHA CDeHEMY rap-
MOHHYecKOMY uHcena 6 n 121

A Mo)xer nH cpeAHHM PADMOEHYECKHM OHASATLCA He CKOPOCTH, a Bpe-
Ma?

Bamaua 3.3. Tennoxoa, ABUTASACE N0 TEYeHHK PeKH, Ipo-
méa paceTosHue MeXIY npucTaEaMu A u B 3a 10 gacos. 06-
PATHO OH OPOINEN HTO Ke paccToAHMe 3a 15 uacor. 3a CKOABKO
BPeMeHH TeILIOXOA NPOMLIkL K TaKOoe JKe PACCTOSHHE II0 03e-
py?

Pemenwue. JonycTuM, uTo pacerosmaue AB pasaO S KM, TO-

P2 CKOPOCTH ABMMKeHUA K3 A B B pasHa 5 KM/4, a obpar-

10
HO — % KM/4. CKOpOCTE ABHIKCHHS 10 03€PY PABHA cpefHe-
MY apH(pMeTHIEeCKOMY CKOpOoCcTed IO TeueHuIo U IPCTHE Tede-
5,8
10

HAA, TO €cTh V = ——2—2 {cM, zagauy 1.4). HalizéM BpeMs
ABHKEHHUA II0 03EpPYy:

S 2
t= 1—, = -i_,,l_. = 12 (uacos),
10 15

TO BpeM#a paBHO CpeHeMy rapMoMHYeckoMy wucea 10 m 15,

IlpoanaaHsHpyeM IOAYUCHHR HAME PeaylbTaT. CKODOCTh ABMAeHHA
o 0Bepy — cpeiHee apE{MerHUecKOe CKODOCTell MO TeJeHHId H IIPOTHB
TeyeHNd, BpeMa ARHKeHNA Npa PAKCHAPOBARHON ANAHe OIyTH 0OPATHO IPO-
OPIBOHANLHO CKOpPOCTH, TO3TOMY BpeMs ABMINEHHR OO 03epy {«cpepmee
BpeMA» ) ABASCTCH CPOJHAM rApMOMHYSCKAM AAHHEIX BeJHUHH.

A MoMeT JH DACCTOAHHAE OKASATECA cpelHeil BeauunHoii?

Sagaua 3.4. IlepefiEue TOKPEITKH
apToMmobunA <AHTHAONA-T'HY» BEXO-
JAT ua crposa depes 26000 kM, a san-
Hue — gepez 15000 xm. B kawroii
momMeHT Ocran Berzep goaxeH IMoMe-
HATH MeCTAMM IIOKPHIIIKM, YTO0R Ma-
mINHA OpOoULIa HanGOJAbinee paccTod-
rue? Yemy paBHO 3TO paccToAHHE?
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Pemenne. 3amerumM, 4To KadmAbld KujgoMmeTp mpobera ms-
HAITKBAET fepe/iHie NOKPHIIKA Ha S— or UacTh, & 3ajHAe —

Ha qacTh. JIyeTh paccTOAHHEe, MPOHAeHHOS ABTOMOOH-

15000
JAeM, paBHO S KM. EclH NOKDHIIKA DOMEHATH HA CEpeanHe

OyTH, TO HX USHOC HA BCEM NyTH GyAeT paBeH

1 n 1 §
25000 15000/ 2°
MaxcnMaabEEI HE3HOC DOKPRINEK paBeH 1, mosroMy

8= 1—21-——— = 18750 (xm).

25000 + 15000

H3 monydeHHOro BHIDJECHHA BUIANHO, YTO HAWACHHOE YHC-
JI0 ABJIAETCA CPEIHHM FrapMoHHYecKHM uncea 15000 u 25000.

3aMeTHM, UTO ec’aH MeHATHh NOKDHIIKHA He HA CepejHHe
nyTH, TO NOKPHIIKA, OPOIIEANIHe C3afH GoJblle, yeM CcIe-
penn, paHbIie BHHAYT U3 cTpod. Clef0BATEILHO, [IOKPHMITKH
HaJ0 NOMeHATh MecTaMn, npoigs 9375 kKM (IOIOBHHY MaKCH-
MAIBHOIC IIYTH),

3apaua 3.5. Maapunk cOexan BHH3 0 ABIIKYIIEMYCH 2C-
KajzaTopy B HacuuTanx 30 crymemek. 3aTeM oH mpolesmar
o 3TOMY JKe 3CKAJATOPY BBepx M HacumTan 150 cryneHex.
CronbKO cTyNeHeK HacumTan On MaJBIMK, ecan Gul OH ¢ Ta-
KO JKe CKOPOCTHIO (eas mo HemoABMKHOMY SCKATATOPY?

OTMeTHM, UTO CTAHAAPTHOE anrefparyecKkoe pemIcHEe 5ToH 3aJaun o~

TpefyeT EBBeeHUA HECKOJBKHX HOEPEMEHHKX H COCTABJACHHA ZOCTATOUHO
rPOMOSAKAX YPABHEHMH,

Pemenue. IIycTs KOMUYECTBO CTYIIEHEK — GpeMa TIPEOHAO-
JICHUA MAaJbUYMKOM 3cKagaTopa, JIAWHY aCKAJaTopa MOMKHO
NPUHATSL 38 €AWHNOY, NOCKOIBKY OHA OAMHAKOBA B KAXKAOM
N3 TPéxX cayuaee. Torga cKoOpocTh MAJBYAKA <0 TEUSHHIO 3C-

Kanaropas DaBHa o, 8 ¢HPOTHB TeUEHUSTs — -1%. Coberpen-
1 1 1
HaA CKOPOCTh MAJLYHKA PABHA (% + m) 12= o C7ledoBa
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TEJIbHO, HA HENOABHAHOM SCKANATOPE OH HACYHUTAET H0 CcTY-
IIeHeK.

IIpu Takom cmocofie pemeHHs BREAHA Yie SHAKOMAZ cHTyanmHdA: cob-
CTBEHHAS CKOPOCTH ABHKEHHA ecTh CPefHee apudMermiecroe cKopocTel

«TI0 TEUEHHIO» ¥ +HPOTHE TeUeHNAs, IOOTOMY <CPefHEE BpeMa» — cpelHee
rapMoOHATECKOe!

3apgaua 3.6. /Isa nyTHMKA BHINLAM HA PAcCBETe M3 IyHK-
ToB A H B HascTpeuy ADYT ADPYTY € HOCTOAHHEIMHE CKOPOCTH-
MH ¥ BCTPETHANCH B NOJAeHb, IlepBrifi mprmén B nyHKT B
B 16.00, a Bropoit npumén s nyskT A B 21.00. B xaxoe spe-
M#A Geut paccBeT?

Pemenwe. Cnrenaem pacyrok (C — MecTo BeTpeun). Ilyers
OT MOMEHTA PACCBeTa 0 BCTPEYH NpomuIo ¢ 4acor. Bpems, 3a-
TpadeHHOE ITeHIeXOMaMH HA KaXA0M H3 yuacTRoB AC m BC,
o6paTHO MPONMOPINOHANBHO MX CKOPOCTAM, mOsTOMY ¢ : 8 =
=Vg:Vys=4:112=236;t=6; 12—t = 6, To ecTs paccser
6511 B 6 9acoB.

Va Vo

A\___‘ [ ..__./B
9 W Ve 4

Pemasa nponopiuio % = %, ML DOIYUAAM, 970 BpeMA JBHKeHNS ITyT-

HAKOB [0 BCTPeYH — CpepHee PeOMETPHYSCKOE ABYX 38[aHHEIX HAveHHIT
BpemMeHH!

3azavH AXA CAMOCTOATEILHOIO PEIICHAA

3apaga 3.7. Ilepeyic MONOBHIY IYTH BCAAHUK CKAKAJ CO
cKopocThIo 20 KM/4ac, & BTOpYI0 — €O CKOPOCThIO 12 KM/gac,
Hatiaare cpefHI1oOn ¢KOPOCTh ABMXKEHUS BCATHUKA.

Bagaua 3.8. Berocuneaner Ao/KeH NonacrTb B MECTO Ha-
sHaAYeHHA K onpeaeaéHHOMY Cpoky. Ecam om Gyaer exars co
CcKopocTRIO 16 KM/4, TO mpHeAeT Ha JaC paHbIOe, & ecJaH CO
cxopocTeio 10 KM/u, To omoagaeT Ha oamH 4ac. C Karoit cro-
pPOCTBIO AOJI3KEH €XATH BEJIOCHTICAHCT, YTOOK IIPHEXaTh BOBpe-
Ma?
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3amaua 3.9. IlepBaa TpyGa zamoanser Gaccedin 3a 6 ua-
COB, a Bropas — 3a 18 uwacor. CkoABRKO BpemeHHM moTpebyer-
CcH O JAUOJHeHHA 3TOoro OacceifHa, ecAM OJHOBPeMEHHO OT-
KPBITE 06e TpyOR?

3agmaua 3.10. B marasmue GnuI0 fBa KOHTeHHepa Kapro-
dena, B ogaoM — 1o 20 pybneit 3a KUIOrpaMM, E ADYIOM —
no 30 pybaett 3a kuorpamm. Korreiinepst 6u1mm pasHoro ofs-
€Ma, & X CYMMADHAS CTOMMOCTH OKAa3aJach ONHUHAKOBOM.
Becs aMelommiicss kapTodens cmemand. Ilo kakoii meHe cae-
AyeT NPOAABATEL KHIOTDAMM CMecH?

3axaga 3.11. ¥V Anéun ects moGunbHEIE TexedoH, 3apaga
AKKYMYJIATOPA KOTOPOr0 XBATAaeT Ha 6 9acoB pasrosopa WJn
210 uwacos oxugaana, Koraa Anésa cagnuach B moesn, Tejle-
¢oH GLLI MOJHOCTHIO SAPAIKEH, A KOT'A OHA BEIXOAMJIA U3 ImO-
esna, TesnedoH paspAgAICA.

CxoJIbKO BpeMeHN OoHA eXaja Ha moesfe, eCJH H3BECTHO,
yT0 ANéHA rOBOPAJNA N0 TeJAe(OHY POBHO HOJOBHRY BPEeMeHU
noesaru?

Jamaua 3.12. Vi3 nyHKTOB A m B Bumau HABCTpEYY APYT
APYTY ABa KYPhepa ¢ DOCTOAHNHEIMY, HO DASIHYHRIMHA CKOPO-
cramn. Ilocae Toro KAK Kypbephl BCTPETHIINCH, YTOGHI JOTH
JI0 MECTA CBOEro HA3HAYEeHUA, MePBOMY NMOTpeSoBanoch emgé 16
JaCOB, & BTOPOMY — emé 9 uacoB. CKOJBKO BpeMeHH 3aTpa-
THN KAKABLE U3 XYPhEpOB Ha Bech HyTh oT A zo B?

OrseTHl H pellleEAA

3amaua 3.7. OTBer: 15 KM/u (cpedree zapmonuvecrkoe yu-
cex 12 u 20).
IIyere DOJNOBHHA IIYyTH COCTARJAAET S KM, TOTAa

epBYIO MOJIOBURY OYTH BCAAHHAK CKAKAJ % TACOB, & BTOPYIO

IOJIOBHHY — % yacoB. Bpemsa, saTpadeHHOe Ha BeCh OYTh,
S 8 28
paBHO o + == T (1), mosTOMY CpeAHAA CKOPOCTE ABHIKE-

12
HRnA BeAgEUKA: Vop, = ..2?_"; =15 {gkM/4).
=8

5
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3anaua 3.8. Oreer: 12 xkM/u (cpedree 2apMmonuvecxoe wu-
cea 10 u 15).

IIyeTh mIaHUpYEeMOe BpeMsa npuesga — I Y8COB, TOTAR, BH-
pasUB ABYMSA COOCO0AMHE DACCTOAHEME A0 MecTa HASHAYEHU,
noayuuM ypasHeHue 15(¢ — 1) = 10(¢f + 1). Ero pemenunem
apngerca t = 5, 3HAYAT, PAcCTOSHHNE AO MeCTA HASHAMCHHHA
pasHO 60 KM, Taxkum o6pasom, HCKOMaA CKOpPOCTHL paBHa 60 :
: 5 =12 (rM/4).

3anaqa 3.9. Oreer: 4,5 gaca.

ITpunas ofnéM Gaccelida 3a eZUHNNY, TOAYIUM, TT0 OPO-
H3BOAUTENRHOCTE LIepBOi TPyOGE! paBH&a % faccefina B u4ac, &

BTOPOIl — 115 Oaccelina B 1ac. IIponsBonATENRHOCTE AX COB-
MecTHOH paboTH paBHa % + % = g facceiina B uac, 3HAYNT,
aToT GaccefiH OHM CMOTYT SAIONHHTS 34 1 : % = 4,5 (4).

MoxHO pPacCyRAaTEH HHAYe, HEMHOTO YIPOCTHB BhLIGHACTE-
aHusg., UenoansyeM B JaEHOM caydae TOT dakTt, oo 18 geanrca
Ha 6. 3a 18 uacoB Bropas Tpy6a Hamosusaer 6accelin, a meprasa
Tpyfa — TpH Taxkux Gacceiina, mosToMy, paboTaa BMecTe, OHH
Hanoauar 4 Oacceiina. 3Ea1uT, oguH GacceliH OFHA HANIONHAT
38 18 : 4 = 4,5 uaca,

B JaHHOM CJYY8e CPeJHWM TADMOHMYecKEM uncen 6 m 18 apaaercs
yucno 9, 4 NOXYIeHHENH OTEST COCTARAACT NONOBRHEY OT CPenHEr0 FApMORU-

YeCcKoro. ro ofBACHASTCA TeM, YTO KAMNKAAA TPYOA 0 OTASALHOCTH BRINOJ-

HAET TOT Ae obnéM paborsl, UTO H ODH comecinoﬁ izzemenmocrbn {cpapHE-
1 a

Te ¢ ganaueit 3.2). HelicTBUTENBHO, eCIE a + 3 % TO X =
3agaua 3.10. Oreer: 24 pybaa (cpedree zapmonutieckoe wi-
cea 20 u 30).

IIycTe cToMMOCTE KapTodess B KasKI0M KoHTeiiHnepe ObI-
na pasHa 60x pybneil (0as mozo wumobbl umensv deso MOALKO
€ YCRLIMU YUCAAMU, UCNORLIYEM MmOom Paxm, vmo Hauboro-
wum oowum deaumenem wucen 20 u 30 asanemcea wucro 60),
TOrga B OZHOM KOHTeitHepe OnLno 3x xr raprodens, a B Apy-
roM — 2x kr. Macca cmecu paBHa 5x Kr. IleHa KriaorpamMma
cmecu pasHa 120x : 5x = 24 (py6.).
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Tlonesno ¢PAERATE 3TV o489y ¢ 3agadedt 1.8 u obcyauTh pasnHuHa,

3agaua 3.11. Oreet: 11 gacos 40 MHHYT.

Iepauiti cnocob. BEcin 6u Anéma 210 - 6 wacoB ropopuaa
W CTOJNIBKO e BpeMeHM MoN4Yana, To TeaedoH yciea GBI OJ-
HOCTBIO paspazuThkcd 210 + 6 = 216 pas. Tax Kak Ha caMoMm

AeNle O PAPAMMIICA OAWH Pas, OHA [OBOPHAA - o~ TACOB
210-
MO, B.
B MOIMANA 5 daco
Taxum 06paszom, OHA exajaa B Toesge 2:210-6 _ 35 yaca
210+ 6 3

(cpedree zapmonuzecxoe wucean 6 u 210).

Bmopoii cnoco6. Bo BpeMsa pasroBopa sHEpPrus AKKyMyJIs-
Topa pacxogayerca B 210 : 6 = 35 pas GricTpee, 4eM B TO Bpe-
M#d, KOrga pasroBop He Begétcd. IlycTh Anéna mporoBopmiua ¢
gacos, Toraa sHePruH AKKYMYAATOPA OCTIOCH Ha 6 — ¢ 4acoB
pasroBopa MaHu Ha 35(6—¢f) yacos oxunanauda. Ilo yenosmmo aTo
BPeM4d TaKke PABHO { 1aCOB OXKHAAHNA, N0aTOMY 35(6—F) = ¢,
OTKYja t = %. CnenosaTenIbHo, BCA MOE3AKA MPOAOIKAIACE
38,98 qaca.

6 ]
3danaya 3.12. Oreer: 28 u i 21 4.

MoxH0 HCIONMB30RATD CIEOCOD PENTeHES, ARAJOPHYHEI PEIIeHHIO 3aa-
ap 3.6, HC MOXKEHO DpHBECTH ¥ HHOe, Gomee +AMTefpaHvdecKoe» paccy:xie-
Rne, Ilyers # — Bpems, aa KOTOpOe RypaepH Aofpansch Ao MeCTa BCTPEYH,
a Vi 1 V3 — cropoetr ByphepoB. Torga (Vi 4+ Vol = Vi (16 + 1) = V(9 + 1).
Orcroga mony<am Apa paseHcTea: 16V = Vot u Vit = 9V;, Torna

16 _ Vit
Vit 9%’
10 ecTH % = % CnenoparennHo, 2 = 16-9, 10 ects t = 12 — cpednuee

zeomempuyecxoe yucea 9 u 16, BHauuT, NepBHil KYpHED K MECTY CBOEro
HasHaveHns exaa 12 + 16 = 28 uwacos, a propo#t Kyphep exan 12 49 =
= 21 uac.

Mozxuo TaR®¥e ACMOAB3OBATE 3agasn J[25-1134.
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3apaTtue 4

CpaBHeHHEe CpegHHMX

B 3TOM 3AHATHH PACCMATPHEEBAIOTCH HODABOHCTEA MEKAY KI4CCHICCKH-
MU CpeaHHMH ABYX HeOTPHIOATEALHEX YMGeN, armrefpandeckie crocoli ux
JOKABATENLCTEA, M 3aJla4H, KOTODBIe MIUIOCTPUPYIOT PA3IHYHEIE IPHMEHS-
HHS STHX HepaBeHCTB. Pasbop ¥ caMOCTORTEARHOS PEINeHHe 3aJa4 STOTC
SAHATHA MOZBONAT ITKOJBHHKAM NOSHAKOMETECHE ¢ THIHYHEIMH CHYTASME
cpaBHeHHA KIACCHYECKHX CPEAHHX BeNHYNH B TEKCTOBEIX 3aJauAX H B 34-
AA9AX, CBASANHLIX ¢ NAOMAALIC ¥ NepUMeTDOM mpocTefimux reoMerpHue-
CRHX Puryp.

HanomenmM, 9T0 KiacCHYecKHe CPeAHMEe ABYX HEOTDHILA-
TeJABHEIX YHCEJ YAOBJETBOPANT HEPABEHCTBAM

2ab a+bd {a? + b2
v =
a+b°'<“ ab < 2 = 2

RPULEM & Kaxdom cayiae pasencmeo docmuzaemcs mozda
U Mmoavko mozda, xo2da a = b. Ilonarno, 4ro Npu AoKa3a-~
TeNLCTEE 3THX HEPABSHCTE JOCTATOYHO PACCMOTDETE ThH HEpa-
BEHCTBA MEXAY ¢COCEAHHMM» CPeAHUMH BeJIHINHAMH,

2
Moka3aTeascTso. 1) azi —Vab = -(-—‘/E:zﬂ

b w
BATeJBHO, % > +/ab, IpA4EM PaBEHCTBO JOCTHTAETCA TOrjga

1 TOJIBKO TOrAa, KOTAA 1/a = vb, To ecTh Korga @ = b.

[a2 2]2 2

_a?+4b a1 2a040  (a-B)° S
T2 4 B 4 z

2 0, cneno-

0.
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Ypena, BO3BeASHHEIE B KBAJIPAT, HEOTPHIATEALHEI, IIOATO-
a? +? a+b

p-3

H TOJBKO TOTAA, KOTHa & = b.

3) MoaxHO BOCTYIUTEL TAK e, Kak B It. 2, 70 ecTs 1 Apyrof
cnocol. Ecau a = 0 1ubo b = 0, To BEINoAHEASTCA PABEHCTEO.
Ecau me ab > 0, 10 ofe 9acTH HepaBeHCTBA MOJOMKATERBHEBI

H Vab : f:_bb = %—b—' : vab 2 1 (em. 1. 1), cnegoBaTensHO,

2ab "

vab > 215’ [PUIEM DABEHCTBO JOCTHTAETCA TOTAA U TONBKO
TOrAa, KOTJA OHO JOCTATASTCA B I, 1, TO ecTh Korga a = b.

PaccMoTprM mpuMeHeHHe HePABEHCTB O CPEAHHAX IPH pe-
OIeHWH HeKOTOPHIX TEKCTOBBIX 387a9, A TaKKe 3a]a4, CBA3AH-
HEIX ¢ NJOMASLI0 B HepHMeTPOM IPOCTEeHIIHX reoMeTpHue-
CKHEX (aAryp.

3amaua 4.1. JokaxnTte, 9TO Cpean BCeX NPAMOYTOJILHH-
KOB ¢ OAUHAKOBON ILIOINAABI0 HAMMEHBIIHIA TePUMETD UMeeT
KBaApAarT.

Pemenne. Ilycts x cM — puuHa CTOPOHB KBaApaTa, @ CM
H b cM — INUHE CTOPOH OPAMOYTrOJbHHKA. [I0 YCAOBUIO HX
IIOMafiN PaBHLI, TO ecTh x> = ab < x = v/ab. Torga mepu-
‘MeTP KBaApaTa paBeH 4x = 41/ab (cM), a mepmMerp mpaAMO-
yroasEEEKa paBeH 2(a + b) (cM). [das Toro urols nmepmmeTp
KBajpaTa 0Ll HAMMEeHBIIAM, AOJAMKHO BLIMOJHATHCS HepaBeH-
creo 4vab < 2(a + b), KOTOpPOe PABHOCHIBHO AOKABAHHOMY

HepaBeHCTBY vab < 2 -2|' b.

, MIPATIEM DABEHCTBO AOCTHUCAETCA TOLAA

Tonesno oGcyARTE CO IMKONEHHRAME JDYTYK TPAKTOBKY MCIOABA0BAH-
HOTC HePARGHCTBA MEMKTY CDeANWM aApW(MeTHIeCKHM H CpefHUM reoMeTpH-
HeCKHM: eC/AHM PECCMATPMBAIOTCA 3HAUSHUA MePEeNEHHEIX ¢ H b, [Is KoTo-

PHIX 3HAYeHHe IPOR3BeAcHEA ¢b MOCTOAHHO, TO NOCTOAEHO M 3HAUSHHE BEI-

paKeHDA v ab, DOITOMY BRIDAJKCHEES 2 ; b OpHHEIMAST HANMOHbIIICE 3HAYe~

HHUe B clIydae, KOTAA HePABEHCTBO CTAHOBHTCA PABEHCTEOM, TO €CTh B CIy-
uae, xorga a = b. loBopa wHAave, ecAw npoussedenue dayx noaoNcumens-
BB Yiicen @ U b NOCMOARNO, MO ROUMERbINEE JHARERIE UX MM do-
cmitzaemcesn, ecnw a = b,

AHanTOrHYHHM 0GpasoM MOKHO TPAKTOBATL H ADYIHe HepPABEHCTBA
MeEKIY CPeNHHMH.
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3anaua 4.2. Tena0X0A IPOMEN IYTE OT IyHKTA A 0 NYBK-
Ta B mo Teuenuo pexu n obpatHo. Joxaxure, 910 cobeTBEH-
Haf CKOPOCTE Temoxoza Goabie, yeM cpeJHAA CKOPOCTE 2T0-
To OIBHKEHMs,

Ecxn 5Ta 53894 BHAHBAST YV MKOILHUKOE SATPYAHCHHS, TO IOJIE3HO
BCODOMHHTE pelieHme sagauu 3.1,

Pemenme, IIycTh Temnoxod NPOIéa mO TeYeHHIO pexn S
KM CO CKOPOCTEI0 V) KM/Y H CTOJIbLKO Ke IPOTHB TEUeHUA CO
CKOpOCTHIO Va KM/4. CoBCTBeHHAA CKOPOCTH Temioxoaa: V =

1+V:
= —1—;—-3 (xM/u) (cM. 3amaay 1.4). Bpems AsimiKeHns Terwio-
8 S
X044 IO TeUeHHIO; 11 = 7 (4), a TPOTHUB TeUeHHUA: iy = v (=),
1 2
3HAYMAT, CPEAHAN CKOPOCThL €U0 ABMKeHUA!

v - 28 _ 2%
Pttt V14V

(xM/q).

2"Vs < Vi+Ve

Tax xak V; # Vo, To Vit Vs 3

JOKASATH, .

3amaua 4.3. IIsa TpaxkTopmcra, paboTras BMecTe, MOTYT
BCMIAXaTE NoJe 3a ¢ gEelt, Ecan O mepsH#l BCOaxaa IOJo-
BHHY NOJf, & BTOPO — APYTYyI0 NOJIOBAHY, TO HA 3T0 NoTpe-
oosanock 081 T paeit. Moraxure, uro % = 2.

» 9TO B TpeboBaJIOCh

Pemenwe, IlycTs S ra — niaomaap noad, X H y (reKTapos
B JeHb) — IPOUSBOSHTEIBHOCTH TDYAA TPAKTOPHACTORB, TOTAA
BpPeM#A HX COBMeCTHOH paboTui: { = xi;y (oHeil); a BpeMd HX
m_ 8 8 _ g xt¥
paGoTH nmoouepenuo: T = 2x + 2~ S oxy (ameit).
+
= 2, TaKk Kak xzy 2 J/xy.

Torna % =

Vreepagenne safadn MOKHO TPAKTORATE H OO-APYTOMY: eCIH Ob NpH-
1LI0CH BCOAXMBATE NBA OXHHAKOBEIX HONA, TO BHroAHee (110 BPeMEHE) pa-
GoTars COBMECTHO, & HE IO OTANEEOCTH, KOMA KaXK/ALIL TDAKTOPHET BCHA-
xmBaer +ceoés mome! [IpHupeasHHOE pemieHNHe em@ pas sTo obnacHAeT: cpei-
HAA TPOUBOAXTENLHOCTE COBMECTHOM PAGOTH — cpefiHee apRGMeTAZECKOR
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NPONSBOAUTENLHOCTEH TPAKTORHACTOE, 8 CPEAHAS NPOUIBOARTENALHOCTE Da-
GoTH IO OTZENHHOCTH — HX CpefHee TApMOEHYECKoe (CpABHATE ¢ 3aAa-
et 4.2),

3amaua 4.4. B nByX nneMeBEax mEAefneB pasHOe KojJdde-
C¢TBO MYKuuMH. Bce MY)KYMHH OAHOTO ILIeMeHH — «0paTha»
(B "aCTHOCTH, KQAKH MyXuyuHa — caMm cebe <6par»). Uro
Gonrime: cpegHee KOJAMYIECTBO MYMUNH B 9THX ILIeMeHAX HIH
cpegHee KOJHYECTBO <OpaTheBs ¥V KAKIOTO MYKIMHEI?

Pemenne. ITyeTs B 0gHOM DIeMeHN — X MYIKYMH, 4 B ADY-
roM — y My:xuuH. Toria cpegHee KONUIECTBO MYKIMH DABHO

z ;' I B ONHOM IIIeMEeHH ¥ KAIKA0T0 MYMYAHE X «0paTneB», a
B ApYroM — y «6paTheBs, I0STOMY CpegHee KONHAUeCTBO «0pa-

P
THEB ¥ KWKJOTO MY/SUEL PaBEO — -~

. Tar Rax x # ¥, T0

x+y 22+y: (x+? 242 x4y 2242
2 V72 ® 71 <77 7% <zyg’

TO eCTh CPEHEE KOJMHIECTBO «OPATEEB» ¥ KAKAON0 MY KIHHE
foabine, 9eM cpefHee KOJUIECTBO MYMKIHH B OHOM IJIeMEHH.

Sanaua 4.5. ¥ npoAasna ecTh YamedHbie BECHI ¢ HEPABHEI-
MU nAeYaMyu u PHpwn, CHaYasa OH BIBCINIMBACT TOBAP EA OJHOMH
YalKe, 3aTeM — Ha ZPYroil v GepéT cpepaee apudMeTrHgecKoe
ABYX noxaszanuit. OnpegsenuTe, B 9YbI0 HOJB3Y TAKOE «B3BEIIA-
BaHHe»: HIPOJABIA MIH MOKYIATena?

Pemenwne. IlycTs AnuEEI Ijled BecoB paBHL i1 1 I (I < I3),
H OpojAAaBen B3BemMuEBaeT 1 KT ToBapa. IIyCTs npu mepBoM B3Be-
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[HABAHMHE (KOTAA TOBAD JEKHT Ha Yalde BeCOB C ILaedoM l3),
OH YPABHOBECIJICA I'Apell Maccod mj KT, & NPH BTOPOM EB3Be-
muBaHUHM — rupeit Macco#t ms kr. Toraa Iimy = I3+ 1 ®m
Iams = i1 - 1. TaknaM ofpasoM, MacCa TOBApA, BRIYHCASEMAHA
mtmg _ (1 b

2 I (1)
PASARYHEIX B3AHMMHO OGPATHHIX MOJOXKHTENbHBIX qucesx Goan-
me AByX. ClieaoBaTeNbHO, IpoAaBel, OOMAHRBACT MOKYNIATENA
(moaxco doxasams, wmo oOman mex 0oavuie, teM Coaviie om-
HOWeHUE OAUN nAeY 86C086).

npoRaBioOM, M = : 2> 1, TAK Kak cymMMa

HenmonrsopaEHGe B 3afa4e HODABEHCTBO O CYMMe BIAMMHO OODATHEIX
yHRees MONKHO JORANATH HeNOCPeACTReHEHME TOMIeCTEeHERME Tpeolpaso-
BAHIMAMN, HO TojeaHee MOJYYHTH €r0 HAK CICACTBHEe BEPABLHCTBEA MEHIY
CPeAHHM apH{bMeTHYeCKHM H CPEAHEM reoMeTpudecKdM. JleficrsaTenbHoO,

e+ % 1 1
ecau a > 0, To 5 2 a-5=1,3naqnw,a+5 > 2. PaBencTBo J0CTH-

TAeTCA TOIAA B TOJBKO TOIZA, KOTAA @ = %, ToecTEmpu ¢ = 1.

Mo:xHO TaK:#e BMECTO BTOIC HEpAREHCTBEA MCNOAL30BATEL ARYIOe Hepa-
BEHCTEC MEXIY CDEegHHMMA:

L hY. _lf+l§.
(11+Ig) t2= 3 thilg > 1,

B+
TaK Kak ecam I # Iz, 10 —23~>v313 .

3agaus JNA CAMOCTOATEJILHOTO pellleHnd

3aaava 4.6. OT moTonKa KOMHATH BePTHKAJIBHO BHHU3 IIO
cTeHe NOMmoN3NAA ABe Myxwu. ComycTMBMINCH f0 [0JA, OHU IO-
noaaau obpatHo. Ileppasg MyxXa mos3aa B 008 KOHIA ¢ OZROM
H TOH e CKOPOCTRIO, & BTOpPad, XOTA W MOAHHMAJACH BABOE
MeIenneit meppoif, HO 3aTO coycxanach BABoe GricTpee. Ka-
Kajd B3 MyX pafbile npunoAsér o6paTeo?

3apaua 4.7. okammre, 9TO CpelfH BceX IPAMOYTOIbHH-
KOB C OZMHAKOBLIM IIePHMETPOM HarbOJIBIIYIO HAOIIAAL HMe-
€T KBajpar.

3anaga 4.8. B nerne#t mixone gBa xopmnyca. B omROM B3
HHX M KOMHAT IO 7 9€JI0BEK B KaKI0I, a B APYTOM — 72 KOM-
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HAT 0O 11 YenoBeK B xaxpoi. CAaEMTAPDHOMY HAN30PY HAAO CO-
OGIIMTDL cpefHee YACHO MTKOIBHHUKOB B KOPIyCe, a MOKAPHOL
HHCHERIINA — DACYETHOE YNCI0, PABHOE NPOUIBENEHHI0 CpeX-
HEI'0 9Huc/ia KOMHAT B KOPHIyCe M CPeJHEro apudMeTHIecKo-
ro HapGoaBIIET0 H HAHMEHBINETQ KOJHMYECTBE LNIKOILHHKOB
B KoMHaTe, Kaxoe m3 5THX umces GoJiblle — HCTHMHHOE HLIH
pacuéruoe?

3amaua 4.9. B xakoM caydae peproadt, coGCTBeHHAA CKO-
POCTL KOTOPOTO MOCTOSHEA, NPOJETUT GulcTpee A3 MYHKTa A
B NYHKT B n obpaTHO: IPN OTCYTCTEUH BeTPA HJIM OPH BETDE,
TOCTOAHHO AVIOIIEM B HANIpABJCHHE N3 A B B ¢ ogHOR 1 TOl
e CKOpPOCTBIO?

3apaua 4.10. Ipa TypucTa BHIIJIN H3 OYHEKTA A B IyHKT B.
IlepBEl#t TYDHCT MOJIOBHAY 3aTPAaY€HHOIO BpeMEHH OT HAYAJA
ABIIKEHHA OIEA cO CKOPOCTBIC V) KM/d, a 3aTeM mMENT CO CRO-
pocthio Va kM/4. Bropo#i TypHCT IEPBYIO MONOBARY IYTH MIéJ
CO CKOPOCTBIO V] KM/Y, & BTOPYIO MOJOBHHY — CO CKOPOCTHIO
V2 kM/u, KTO B3 HuxX 3aTPATHA MeHbLIIe BpeMEHH HA OYThH A3
A B B?

3agaua 4.11. JoxaxnTe, IT0 CPEAH BCeX HPAMOYTOJBHH-
KOB, BOIHCAHHLIX B OAHY M TY K€ OKPYIKHOCTL, KBAJIPAT HMEeT
¥ HauOoAbIMAY nepuMeTp, M HAMGOALIIYVIO IIOI(ATL.

OTBeTH H pellcHHA

3amaua 4.6. OTBer: mepBad Myxa NPUNOASET PAHBIIE,

IHepeuwiii cnoco6. CropocTs cnycka BTOpoii MyXH B ABa pa-
3a GoJniie, ¥€M CKOPOCTD MepBOil, MOSTOMY B TOT MOMEHT, KO-
THAa BTOpafd MyXa JOCTHI'HET HoJia, mepBag Myxa Oyzer Ba ce-
peAuHe ¢Boero myrm BHH3. Torza B TOT MOMEHT, KOTAA Iep-
Bafg Myxa ORKaXXercda HA TOXY, BTOPAA ViKe HPONOA3ET YeT-
BEPTL MyTH BBEPX (CKOPOCTH €€ MOAREMA B ABA Pasa MeHBmeE,
YeM CKOpDOCTH HepBoif). 3HAUMT, mepBas Myxa AOTOHHT BTO-
PYIO Ha NOARXYTH OT IOJAa A0 MOTONKA, 4 TAK KaK CKOPOCTh
ooAEéMa NepBoit Myxm Gonbme, 3aTeM mepBasg Myxa OGTOHHUT
BTODYIO.
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BTy e NI MOMHO PDeANNIOBATh MHAYe. TAK K4EK BTOPAR MyxZa HOA-
HHMAeTCH Bamoe GuicTpee mepeoft, Ha oOpaTHHI NYTE OHA 3ATPATHT TAKOE
ste Bpess#, KAKOS NepBanm MyXa 2aTpaTnT Ha Bechk oyrs, Ho sropofi myxe
Hajo emé mpOomoASTH BHMAD, HOITOMY B PEsYIBTATE OHA NPHOOIISET MO3IKE
nepsoit.

Bmopot cnocod. Ilycrs S — paccroa-
HHe OT IOTOJKA 0 mojda, V — CHOpOCTE
neppoil MyxXm, TOrfia BpeMd, saTpadeHHOE
aTolM MYyXo#f HA COYCK M HOABEM, DABHO
—2§. ¥ BTOpO# MyXH CKOPOCTL CIIYCKA PAaEB-
Ha 2V, a ckopocTh mognéma — 0,5V, mo-

aTOMY, BpeMsda, KOTOpOoe OHA 3aTpATHT HA

8 8 2,58 28
B ——— — —
ech IYTh, PABHO - + A > —,

CIEAOBATENLHO, MEPRAd MyXa HOTPATAT MeHpIIe BPeMeHH H
BepHéTCA o0paTHO paHbIIe.

Ha sroporo cnocoba pemeHAs BUAHO, ITC CPEAHAA CKOPOCTEH ABMKEHHA
Bropoif Myxpr passa 28 : —2-"—§§ = %V, uTo MeHbIIe, YeM CPeJEAH CKOPOCTE
V ppibaenua NMeppoli MyxXH, ® 5T0 TaKxe ofbacHAeT monydeHHEME OTBer

(cpapHETE € 3anaveli 4.2),

3agaga 4.7. ITycts X ¢M — AIHHA CTOPOHK KBATPATA, & CM
H b ¢M — JIJAMHBE CTOPOH ODPAMOYroJbHHEKA. [I0 YCAOBHIO MX

nepuMeTpPH PaBHHL, TO €cTh 4x = 2(a + b) & x = a+b. Ilmo-

2
MmaZb KBaJpaTa pABHA X2 = '(5-?) (cM?), a mnomage nps-

MOYTONbHYKA paBHA ab (cM2).

b 2 .
Tar xar a; = +ab, 10 (9%2) 2 ab, npuvIéM DABEHCTBO

AOCTHTAETCH TOTAA H TOJBKO TOTAA, KorzZe & = b,

Taxnm ob6paszom, HauGOABINAA NJIOLIAAL AOCTHTAETCA, ec-
I OPAMOYTOJABHMK 38JaHHOr0 NEePHUMETpa ARJAACTCA KBAApa-
TOM.

Momnao Taxse NpoRecTd pacey:xieHue, AHAIOTHYHOe KOMMERTADHIO K
sagage 4.1, KoTopce HOKWKET, YTC eCRU CYMME Jeyx ROROMUMERDHBX
tucen & u b nocmoanna, mo Rauborsinee SHATERUE UX Rpousaedenun do-
CMuaemeR 6 cCRyYae, xozda a = b,
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3agaua 4.8, OTBeT: HCTHHHOE YHCIO0 He MEHBINE PACYETHO-
ro.

B nepBoM Kopnyce JKHBET m* MIKOJBHAKOB, & BO BTODOM —
n2, cremoBaTeNbHO, CpefHee KOJMYECTBO IMKONLHHKOB, JKH-

2 2
BYUIAX B OJHOM Kopnoyce, DABHO #. H cpepuee wumcnao

KOMHAT B KODIIyce, B cpefHee apudmMeTHIecKoe HanGOABITEro

H HAMMEHBINET0 KOJHYECTRA ITKOJILHHKOB, SKABYIINX B OFHOMN
m-+n

KOMHATe, paBHO tr

2

2
2 2 2 2 2
Tag Kax 4/ = ;n = m;n, mo Z ;n P (m;n) {ecsu

m = 1, TO AOCTHTACTCA PABEHCTBO).

3anaua 4.9. OTBeT: BepTOAET NpoJeTHT GLIcTpee B Gesser-
DEHHYIO MOrOAY.

ITyers paccToanie oT A xo B paBHO S KM, 4 cOGCTBEHHAA
CKOPOCTE BepToJiéTa — V KM/4. Torza Ipu OTCYTCTBHHA BeT-

. 28
P& BepTOJET HPOJeNaeT Bech OYTh 38 BpeMda ¢ = 3 (2). Ecan
CKODOCTL BETpa paBHA U7 KM /4, TO BpeMA ABIKeHHS BepTroJe-
s
Ta M3 A B B: 1) = T (ug), a BpeMsa ABmRenns 3 B B A:

S 5 8 28V
ity = L . Toraa t; + 13 = FiU + VU R (q).
C ¢ 28 _ 28V 28V
Jlefona-remo, =V =9 <y_gg
BepToNéT tnpolieTAT GricTpee B Ge3BeTPEHHYIO TIOTOAY.

= #; + 3, TO ecTH

Hmeer cMbIcT DPOBECTH AHATOTHIO © 3agadamu 4.6 u 4.2 (MOKHO TakKe
BCHOMHEUTSH pemenHe s3agadu 3.3). Ilocae 5T0r0 MOYKHO TPEAAMKETE APYIoe
pellleHHe, B KOTOPOM cpellHHe BelIHYAHK ODPUCYTCTRYIOT B ARHOM BHJE: ec-
IIH CKOPOCTH BEPTOETA IO BETPY H rrpo'm:%r BETPA PABHEI COOTBETCTEBCHH(
V1 1 Vz, 10 ero colicTBeHHAS CROPOCTL V = -%Va. Toraa

8.8 o Vi+Ve, , 28 _ 48
htb=g+tu =555 TV Riw
h4ts _ (V) .
CefoBaTeIbHO, 7 . —V v, > 1, Tax Kayg opeE Vi # Vi B
TonEsercd HEPABSHCTBO 1; 2 » /ViVz. Taxam obpasoM, ¥ + £z > t.

Sanaua 4.10. OTBeT: MeHbIne BPEeMeHH 3IATPATHJ NEPBHIX
TYPHCT.
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Ilyers S ¥xM — paccrosaaue or A xo B, t ¥ — nosoBuHa
BPEeMeHH, IOTPAYCHHOTO HePBHIM TYPHCTOM Ha myTh H3 A B B,
Torga S = (V1 + V3)i. Haiiném Bpems, NOTpavueHHOE BTOPEIM
TYPHCTOM Ha OYTE 3 A B B:

S S _" +Vg)t+ Vi+V)t _ (Vi+ V)%t

T = -
2 2V, 2 2V, 2V1V,
2
T2 o J117V2)" -l;Vz) SV & V‘;’% S VYV,

B aaxaivHTenbHOMN dale pelmeHna MOMHO felicTROBATL UHaYe!

(Fl+i2)t ([1+['2)t t ‘2 ‘1
T 2" 2V, 2\ WV ) =2t

TAK Kax OpH ¢ > 0 BepHO HEPABEHCTBO G + % =2,
TlomesHo rasike CPABHETE 5T0 PeIeHWE ¢ pemeHneM zafaun 4.3.

3agaua 4.11. ITycTh B OKPYIKHOCTD Pa-
Amyca R BomcaH IPpAMOYrOJAbBHHE CO ¢CTO- B C
poHamu & H b (cm. pue.). Tark Kag Anaro-
HANb NPAMOYTOMBHHKA SBIAGTCA JTAMeT- a
poM OKpy:KHOCTH, 0 TeopeMe IIndaropa,
a® + b2 = 4R2%, TakuM oGpasoM, cyMMa
KBaADATOB COCETHEX CTOPOH JIOG0T0 Npa-
MOYIOJBLHHKA, BHHCARHOTO B ZJAHHYI0 OKPYIKHOCTD, €CTh BeJH-

a2+ _ a+bd
YRHa MOCTOAHHAA. MCIOMb3yda HepaBeHCTBA — = =

2 2
b
n 1} 2 ; 2 vab, nonyuyuM, uro HaNGOALIINE SHAYCHHA BhI-

paskennit ‘_‘;‘_b u v/ab aocturawTea, ecim a = b (CM. KOMMeH-
Tapun K sagauam 4.1 m 4.7). CaegoBarensHo, 1 BauboabIIce
saadenue P = 2(a + b), u § = ab AOCTUTAIOTCA B 3TOM XKe
cay4ae, TO €CTh B CAyUae, KOIAA IIPAMOYTONLHHMK ABIAETCA
KBaApATOM.

MomtEO Taxae NCIONLIOBATE 3afaun H30-133, N35-137.
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Samarue 5

IocTpoeHAs KIACCHICCKAX CPeAHAX HA OQHOM UcpTeixe

B aT0OM ISHATHH PACCMATDHEAIOTCA reOMETpHYecKHe KOHGMrypamwu,
B KOTOPHIX BCE KAACCHYECKHE cpefHEe AINH ABYX OTPEe3KoB msobpamalor-
¢A HA OfHOM deprexe, Pasbop H caMoOCTORTENbHOE DemieHMe 3alad 3TOTO
SHHATHA NOBOVAT IMTKONBHHKEAM NOZHAKOMHTHRCA C THNHYHEIMH CAYIASIMH
NOABJIEHNA KIACCHYECKHX CPEeIHAX BEHYAH B rE0MEeTPHE, A TAKKE YIHATE
DASIMYELIe TeOMeTPHUYeCKHe CToCo0H AOKA3ATENLCTES HEPABEHCTE © Cpex-
HHX JAR ARYX IMOJOMHTENRHEIX YHCS.

B npeabiaymeM 3anaTuy Ouan paccMoTpeHE HePaBeHCTBa
MeKIY KJAGCCHYeCKMMH CPeJHUMA BeJMYAHAME IS HEOTPH-
HaTeAbHLIX YHCeN:

2ab a+bd a2+ b2
< Vab < <y :
atp SVH<— 2

Ceroansa Hac 6yAYT HETEDECOBATh MX reOMeTpHUIeCcKHe A0Ka3a-
TeJBCTBA. [1a 3TOr0 MBI PACCMOTPHM HECKOJIbKO reoMeTpude-
cKHX KoH(pmrypannii, B KOTOPHX Bce KJACCHIECKHE CPeAHHe
BeJIMYUHABL H300DAKAIOTCA HA OZHOM JepreiKe.

3amaua 5.1. (nyrxmot a) u 6) 63amut us mpaxmama Ilan-
na Axerxcandpuiickozo) Ha ogaoli mpaMoll mMocaefoBaTeNbHO
OTNOMEeHH oT1pesku AD u DB ¢ aanuaMy g ¥ b COOTReTCTBEH-
HO K NOCTPOEHA MOAYOKPYIKHOCTL ¢ AHAMeTpOM AB = a 4 b.
Hz Trouxn D BoccTaBnen nepueHImKyAAp K AB no nepeceve-
HHA ¢ NOAYOKDPY/KHOCTHIO B Touke C, 3aTeM mpoBeaeHHI pa-
auyc OC mMOAyOKpYMHOCTH W HepreHAUKyAAp DM K atomy
paanycy.

a) BeimmosHEB uepréx, HaRANTe HA HEM OTPE3KH, AJIHHB
KOTOPHX PABHH CpeZHeMYy apudMeTHUYeCKOMY, CpeXHEMY reo-
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MeTPHYecKOMY H CPeIHEMY rADMOHHYECKOMY dHce] ¢ uH b co-
OTBETCTBEHHO;

0) mcnoNB3yA HalileHHLIE OTPesKHU, AJOKAYKHTe HEepPABEHCT-
BO AJA 3THX TPEX CpeNHHX;

B) NpoBeAa AONOJHATEJbHOE HOCTPOCHHE, HAKJWTE OTpe-
30K, PABHMI cpegHeMY KBAIPATHIHOMY 9HceJ ¢ u b, B 3apep-
HINTE AOKA3ATENBCTBO HEPABeHCTBA O CPeHUX;

r) ofocHyiiTe, B KaKOM CJy4ae BO BCEX DACCMOTDEHHBIX
HepaBeHCTBAaX AOCTHIAeTCH PABEHCTBO.

N
c
S
g— ’_ ‘.‘.
y: a8 0 Db B
Pnec. 5.1
Pemenme. a) Cu. pue. 5.1. OC = 24B = 2X2; D =
= DA -DB = vab; CM = % = % (06a nocaednux pa-

6encmea mozym Ooimb NOAYLEHbL U3 UBECTHLLX COOMHOWE-
Hui 0 cpednux NpPoONOPYUOHAALHLIX 8 NPAMOYZORLHLIX Mpe-
yzoavruax ABC u COD coomseemcmeenio aubo us nodobus
mpeyzonLHUK0a);

6) HCIIONR3YA TO, YTO B JIIOGOM IPAMOYIOJIbHOM TPEYTr0db-

HHKe KaTeT MeHbIIle T'MIOTeHYSR, noaydum: CM < CD ' CO,

TO €CTh BLINONHAETCA HepaBeHCTBO 32% %« vab < %ﬁ;

B) AOCTATOYHO, HAOPAMEP, OPOBECTH paguyc ON, nepoes-
AMRyAIpHEbI AB, Torna

DN=¢W=\ﬁa+b)2+(ﬁ-_b)2=

2 2

/a2 + b2 a+b
2 ON 2

43




r') 35aK PABEHCTBA BO BCEX CIYYAAX BOZHHKAET, €CAH Tpe-
yroanEak ABC pasrOOeapeHMEIA, TO eCTh ecna @ = b,

3anaua 5.2. PaccMOTpHEM TpaNenuio, OCHOBAHKA KOTOPOH
AMeIOT AJIMHB G 1 b,

a) HalifuTe orpesky, NapajjieIbHEIE OCHOBAHHAM Tpamne-
IUM U PABHEIE YeTRIPEM KIACCHUYECKHM CPeZHNM quces @ u b;

6) HCOOMB3YS PACHONOMKCHAE HAHAEEHEIX OTDE3KOB, AOKA-
WHTe HEPABEHCTBA 0 CPEAHAX M ONpeAelnTe, KOTAA AOCTHra-
IOTCA PABEHCTBA.

Pemenme. a) ITycTh sagana Tpaneoua ABCD, ocHoBaHHA
Koropoit BC u AD nsMeoT AnHHH @ B b COOTBETCTBEHHO {(CM.
puc. 5.2a-g, a < b).

1) IIpoBepéM B Tpamenum cpexpHO0 AMEHI0C MK (cM. pue.
5.2a), Torna MK = g;;_b. Heticmesumenvro, nycme G — moy-
Ka nepecesenun ayia BK ¢ npamoii AD, mozda ABCK =
= AGDK (no cmopone u 0sym npuiexauum y2iam), noamo-
ay BC = GD u BK = KG. Caedoeamenvro, MK — cpednss
Aunua mpeyzonviuxe ABG, snauum, MK | AD u MK =

= 2AG = (AD+DG) = 2 (4D + BO).
B a C B a C

/ %;

Puc. 5.2a Pue. 5.26

e
-,

a @G A b D

2) IIposeaém gepes TouKy O Hepece¥eHUA ZAArORANECH Tpa-
OeNH OTPe30K PQ, nmapanientHBI OCHORAHMAM, TAKOM, 4TO

ero KOHIEI JiesxXaT Ha GOKOBLIX CTODOHAX Tpamennn (CcM. pmc.
5.26).

Iockonbky Tpeyroasanku AOD u COB mopoGnbI, TO A0

E =
= E—. N3 noaobus rpeyroasankoB APO u ABC no-
PO _ AO b 0Q _ Do b

AYIAM, 9T0 —; = — = ——, ARAJIOTAYED — > = — = —,
’ BC _ AC — gqp SEAMOTHEHO B = Tp = 0T
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ab 2ab
Taxkum obpazom, PO = 0Q = o TO ecTs PQ = Py

cpednee 2apMOHUNECKOe JAUH OCHOBARUL,

3) IIpoBegém orpesoxk LN, mapaiieibHEIH OCHOBARMAM,
KOHIOE! KOTOPOTO JIEKAT HA GOKOBHIX CTOPOHAX TPDANENMH, Ta-
BL _CN _ &
AL DN \/-
Ha orpeska LN aBnseTcsa cpeilHAM reoMeTpHYeCKHM JJINH OC-
HOBaHHHA. [Ina aroro mporeaém nyd BN no nepecedesud ¢ npa-

KO#, 94T0 — (cm. puc. 5.28). loxaxem, uTO Ara-

= BC _ BN _
Mot AD B roure T. Tax xax ABNC ~ ATND, o TO o = TN
_ _ ys avb ~
'—DN ‘/_Tor,naTD-\/_-\/_ Tax xax ALBN
LN BN a
~ AABT, To T = BT Crnenoparensuo, LN = \/E+v’5(b +
+ vab) = vab.
B a C
E G d F
K A H b D
Pne. 5.2p Pne. 5.2r

TlonyTHO ME DOXyuHId gsa JNOGONETHHR darra: 1) ueTHpEXyromb-
ERK, DLNT — napannenorpaM™ (cTropoEH LN B DT papHM H napaiileib-
uut); 2) rpanenpm LBCN u ALND nogofus (paBHEE COOTRETCTBYIOIIES YTV
¥ DPONOPOEOHANBHLI COOTESTCTEYIOMIUE CTODOHE). Takam ofpasoM, oTpe-
30K, mapANTeJEHE OCHOBEHHRSM Tpanenuy ¥ xeaamuii €& Ha xse mogob-
HEle Tpamellnm, ABARETCA CPEAHHUM TeOMeTPHYECKHM AIHH ef OCHORAHHIA.

4) IIpopegém orpesorx EF, napanjlenbHHH OCHOBAHHAM
Tpamenuu, KOHIEI KOTOPOro JieyXaT Ha eé GOKOBEIX CTOPOHAX,
A Taxoll, aro Tpanemmn EBCF m AEFD paBBOBeHEH {(CM.
puc, 5.2r), JoxameM, YTo AAuHA 0TPesKa EF ABIsAeTCA Cpea-
HAM KBSJADATHYHHIM JJINH OcCHOBaHMil. Jlnga aToro mpoBemem

BEICOTY Tpanennu BH, roTopada mepeceder oTpedor EF B Tou-
xe Q. IIycte EF = d; BH = h; BG = hy; GH = hs. Torna

0,58 sBcD _ (a+b)h_ _ 0,58 a5cD _ (a+ bk
0,5(@+d) 2@+d)’ 2 0,50+d) 20+d)
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B @+dh  (@+bdk
Tar xak 21 +ha = h, T° 2(a+d)+2(b+d)

2 2
+b+2d) =2@+d)b+d) o d=4 T

B a C

=h < (a+b)(a+

Puec. 5.2x
BP €O _a

6) U3 foxkasaaHOoro B m. ) caeayer, 9TO 5 oa= 3
BE h b+4d

— = = —— = 1]; — = — = ——, Teneps AOCTATOIHO 38-
LA b MA "EA kg a+d PL 4
MEeTHTH, YTO IIPH & < b BHINOJAHAKTCA HePABSHCTBA % g % g

€1 %, moatomy otpeskn PQ, LN, MX n EF pacnoaoxe-

HBI TaK, KAK TOKA3aHO Ha puc. 5.2a. CrepoBarensno, obogaa-
yag HX GJIWHH depes fi, §, M U d COOTBETCTBeHHO, HOAYUNM
h € g € m < d, npryéM paBeHCTBO AOCTUTALTCA TOTAA U TONE-
KO Torga, Korga ¢ = b (TO ecThb KROTJA Tpalenus ABIAAETCH

TaPAILIEIOTPAMMONM),

38.[[8‘!![ A CAMOCTOATSABHOTO PeIIeHNH

3apaga 5.3. B paHOGOKYIO Tpaneuno ABCD, ocHOBAHASR
rortopoif BC nu AD uMerorT ANHHE @ ¥ b COOTBEeTCTReHHO, BIIH-
CaHA OKPYXHOCTh, BH —- BrIcOTA Tpamenun, G — OCHOBaHHE
OepneHEAMKYAAPA, ONYLUIEHHOro H3 ToukH H Ha cTopony AB.

a) Moxaxmre, 4TO AJNEMHH 0TpPesxkoB AB, BH u BG asna-
I0TCA CpPeaHuM apudMeTHUYECKHM, CPeAHHM TeOMEeTPHICCKHM
H CPEeANHM rApPMOHHYECKNM YHceX ¢ N b COOTBeTCTBEHHO;

6) MCOOMBBYA 3TH OTPE3KH, AOKAKHUTE HEPABEHCTBO IJIA
VKASAHHHX CPeHUX BEJINYMH M VHKAXKHTE, B KAKOM cIydae
JOCTHT'AETCHA PABEHCTBO. ’
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3azaua 5.4. Ha nyve ¢ mavamoM D OTHOMEHB OTPE3KH
DA =a u DB =b, rae a < b. 3aTeM NpOBeASHH OKDPYIKHOCTE
¢ auaMeTpoM AB m xKacatensHaa DP K 9Toll OKPYXHOCTH.

2) BRITOJHUB YePTEX U OPOReAA JONONHHTENILHEIEe IOCTPO-
eHHA, HaliffuTe OTPEeSKH, JJIMHEI KOTOPHIX PABHEl YeTHIPEM
KJIACCHYECKHM CPEIHHM JYHcel a u b;

6) Hcnonp3ya HallZeHABIE OTPEe3KH, AOKAKHTE HePABEHCT-
BO AJAS CPEJHHX. '

3anaga 5.5. [Ise oxpy:RHOCTH ¢ quaMeTpamMy g u b Kaca-
I0TCA BHEITHHM 00pasoM.

a) Morammure, 9To 0Tpe3ok mx obimet KacaTeabHOH, KOH-
IaMHA KOTODOro ABAAITCA TOUYKH KACAHAA, DABEH CDefHeMY
TeOMETPHICCKOMY Jncel a u b;

6) noKa}xuTe, YTO pPACCTOAHHE OT TOUKH KACAHHA OKDYH-
HOCTeik 10 obimeil KacaTeILHOM PABHO NOJIOBUHE CPEJHErO rap-
MOHAYeCKOTo Jucen & | b.

3anaua 5.6. Oxpy:RHOCTH ¢ AUaMeTpaM¥u G B D He HMelOT
ofmux ToUeK, & OTPe3oK MX ofme# BHemHe#l KacaTelnHoOi,
KOHIIAMH KOTOPOTO ABIASAKTCA TOUYKH KACAHWSA, PABeH cpefHe-
My apudMeTHuecKOMYy AuaMeTpoB. JoKaXHTe, YTO paccTod-
HAE MERAY IeHTPAMM OKPYJKHOCTEH PABHO CpeHEMY KBAADA-
THYHOMY ZUAMETPOB. '

3anaua 5.7, Hcuonansya pesyabTaThl, IOJYIeHHEIE B 3a0A-
qax 5.5 1 5.6, JOKaKHATe HEPABEHCTBA O CPEAHNX.

OTBeTHI N1 pemeaMa
3agzaua 5.3. IIyere a < b (cM. pre, 5.3).
a) 1) Tak Kax Tpanenus — onucasnad, To AB+CD = BC+

+ AD, Kpome Toro, AB = CD, nostomy, AB = a;b

2) Tak kax AH = b ; ® ms OPAMOYTOJBHOTO TPEYTOJIbLHN-
ka ABH oo reopeme Iludaropa moayamm

g f{a+bd 2_ b-a 2_
BH -—( 3 ) ( ) = ab.

Caeaosarensno, BH = v ab.
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3) Ona npaMoyroasHOTO TpeyroibHuKa ABH ¢ BmIcoToi
HG HcnonssyeM 0ZHO B3 COOTHOIIEHMH O CpeAEEM IPOIOpOHA-
BH?  2ab .
AB  a+bd’

6) Hepapenereo BG < BH < AB BHIOOJHSETCH, TAK KK
B JiI000M ODPAMOYTOJBLHOM TPEYTOJABLHHKE KATeT MeHbOIEe MU0~
TeHy3hl. PABEHCTBO AOCTHATAETCH, eclId 4 = b, TO eCThH Tparme-
IMA CTAHOBHTCH KBAZDATOM, '

OHAJILHOM, YK€ PACCMOTPeHHOe paHee: BG =

Pnc. 5.3 Puc. 5.4

3amaua 5.4, a) IIyers O — cepeguua otpeska AB, OM —
PaauyC OKPYMHOCTH, NepueHANKyIapanif AB, C — ocHoBa-
HHUEe NepHeHIUKYIApa, ONMYMEeHHOTO U3 TOYKH P Ha IpAMYIO
AB {cu, pne, 5.4). b
a

1)DO=DA+Ao=a+%= *L,

2) TIo Teopeme 0 KacaTeapnoii u cexymeit: DP? = DB x
x DA = ab, To ects DP = v/ab. o2
D

3) U3 npaMoyroabsHOroe rpeyroasuuka DPO: DC = )
_ 2ab
T a+b’
4) A3 npamMoyroJabHOre TpeyroasEuKa DOM noayanM, uro

DM?2 = DO? + OM? = (ﬂ)2 + ("‘“)2 e+ eoms

2 2 2
a® + b?
DM = .
6) Tax xax DC < DP < DO < DM, 1o 22 < /ab <
2 2
<a;b< £ ;b (B manHOM caydae ¢ # b Mo ycJaoBHIO).



3amaua 5.5. [Iycte AB — ofmias xacaTelbHAS K OKPYXK-
HOCTAM ¢ HeHTpaMHu O1 1 Og, KOTODHIE KacaloTcs B Touke K
(cu. puc. 5.6). Torga 01 ABO; — npaMoyroasHaa TpPaANenesd,

a) Ilposegém O\M L OB, rorga, yuuThiBag ToO, HTO
0,ABM — npaMoyTroAabHHE, a 0103M — npsMoyroasHRIA
b—-a

TPeYTOABHHAK, ONYIHM OaM = —

AB = O1M = /0,03 — O M2 =

b+a\l b-—a\?
-5 - (5 -
AN _OK _ ¢ .
6) Ilyete KN 1. AB, Torma NE 0.8 3’ 3HAYNT, KX
Iasd OHArOHAJDL Tpalelnu AeJINTCA TOYKOHN nepecedeHns ¢ OT-
peskoM KN B TaroM ke ormomeHun. Ilosromy KN mpoxo-

JHT depes TOUKY OepecedeHHA JumaroHanaeii, sEagmt, KN =
_201A-03B _ ab

T 01A+03B  a+b

’02
Oq A
/ \ [y
A B
Pue. 5.5 Puc. 5.6

3azasa 5.6. Amajornuno mpefelLymiell sajgade, paccMaT-
pHBAA TPAMOYrOAbHYIO Tpanenuio O ABQOs (cMm. puc. 5.6), mo-

ayamw 010; = +/O1M? +0,M? = ‘/(Bﬁ)2+(£:2)2 =

2 2
_ jat 4+t
_1/ B
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2, 42
3axaua 5.7. 1) 1{“ :b = 0103 = AB = a_—;—_b {cM. 3aza-
gy 5.6).

2) a;b = 0103 > AB = vab (cM. sanauy 5.5).

3) PaccMoTpUM OPpAMOYTOABRYIO Tpanenmio O ABO; ua 3a-
Raqd 5.5 v cuMMeTPHIHYIO elf OTHOCUTENLHO Hpamoii AB Tpa-
nennio O] ABO) (cm. pue. 5.7). Toraa 010:0,0; — pasroGo-
Kad Tpanenus. B 8Ty Thanenno MOMKHO BIHCATE OKPYKHOCTS,
Tax Kax 010 + 0205 = a + b = 0103 + 0,0). Lexarp O groii
OKDY/KHOCTH -— CepefuHa orpeska AB, saayut, 020 — Ouc-
CeKTpHCa OCTPOrO YIJIA aTolM Tpamenmu, Toraa ma paBeHCTBA
Tpeyroabaukos 003B nu 003K monyumm, uro OK L 0102, 70
ects K — TouxA KACAHNA BIHCAHHOH OKPYXKHOCTH ¢ GOKOBOH
cropoxoii. JanAa mo6oi XopAR OKPYKHOCTH He GoJbile Aua-

MeTpa »ToH OKpPYEHOCTH, HOITOMY f—f’—b = 2KN < AB = ab.

O A‘Oll

Puc. 5.7
Moxno TaKxe ACHONB20RATE 3agaywu 34, M40, A57, 82, 185, A86.
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3anatue 6

Cpeanee apudMmeTrnueckoe. PaznocTHnie TPEYroIsHERK

Ha aToM saHATHH §yAyT paccMOTPeHE reOMeTPHIeCKHE 38JI84H, B YCI0-
BHH HJIM B OTBETE¢ KOTOPHX COMEPRUTCS cpeatee ApH(pMeTHUECKOR HRYK BE-
Arvan, Hexkoropwe ns aMX y:Xe OBIM DAcCMOTPEHH B 3amATHH 5. MEOro
TaKFX 38789 BO3EMKALT TAKKe OIPH PACCMOTPEEHE OColoro BHAA TPeyToib-
HHES, KOTOPHA NPEEATO HASHIBATE PA3HOCHMHbLM (TepMuH BBex H. A, Kym-
HAPD).

Onpenenenne, TpeyroJsEAK, OAHA U3 CTOPOH KOTOPOTO AB-
JISIETCA CPeOHUM apuPpMemitiecKkum OBYX APYTUX, HASHI-
BaeTCA PA3HOCMmHmM (AHAYE IOBOPS, PAZNOCMHBM Tpe-
YTOABHUKOM HABEIBAGTCHA TPEYTOJMLHUK, CTOPOHEL KOTOPOIO
COCTABAAIOT apUGMETHUSCKYIO ITPOTPECCHIO).

OueBnAHO, 4YTO PASHOCTHBIM ABIACTCH, HAIIPHMED, DABHO-
CTOPOHHHI TPEYTONLHHK.

Pasnocmuuvie TPeyroJbLHUKHN 06A8JAI0T DAAOM HHTEpec-
HBIX CBOMCTB, HacTh KOTOPHIX MBI paccMOTpHM. JI1a Bcex 3a-
AAY HTOFO 3AHATAA YCIOBHMCH CTAHEAPTHO 000O3HAYATSL NJIH-
HH CTOPOH TpeyroiasHuka ABC (BC = a, AC = b, AB = C);
Ilyers I ¥ r — neATp B pAAHYC BIUCAHHON OKPYMKHOCTH 9TOTO
TPeYTroJbHUKA, Ap — BEICOTA TPEYTOABHHUKA, HPOBEASHHAA N3
BepmmHEI B; W — TouKka mepecevennda ayua Bl u onmcasHOI
OKPYRHOCTH Tpevroasaurka ABC. Ecnu ABC — paauocmumi
TPeYTOJbHHAK, 10 b = “+c {asb<e)

IlpepsapuTeNLHO paccmo'rpnu 38249y, KOTOPAA OTPAKAET
OfMH M3 BAKHHIX (DAKTOB reoMerpum TpeyroasEuka. IToxy-
YeHHKIH Pe3yJAbTAT GYZeT HCHOAL30BATLCA KaK IPH DeIIeHnHN
HEeKOTOPHIX 23484 3TOr0 SAHATHA, TAK ¥ IPH PEIICHUN IPYTHX
samad.
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3agaua 6.1. JoxasxuTe, 9TO B M1060M TpeyroiasEuke ABC
BRIDONHAETCA paBeHcTBo WI = WA = WC.

HMoxasareaserso. Tak kax BW — GuccexTpumca yria ABC,
paBEH ayra WA m WC, a 3HauuT, paBHLl ¥ CTArHBAKIAES HX
xopasl, To ecTs WA = W (cm. puc. 6.1). lokakeM Temepsb,
uro WI =WA.,

TIyers /BAC = a3 LABC = 3,
rorma ZIAB = §, ZIBA = 5. yrox
AIW — BHeIMIHHH NS TPEYTOJbHH-
ra AIB, sHagur, LAIW = % + %

o

Kpome toro, /WAC = LWBC = 2
(ceoiicmao snucanHbvix Yzr08), 1O~
ITOMY AIAW = LIAC + /WAC =
= -g— + %’ CaepoBarencho, JAIW =
= /JTAW, 10 ecTb WI = WA,

JoKka3aHHOE YTBED:KACHHE YacT0 Ha3hIBAIT Teopemoli
0 «TPHIMCTHHKe». OTMeTHM, UTO W3 2TOH TeopeMbl cleny-
er, yTo Touxa W aBasAeTcA OEHTPOM OKPYKHOCTH, ONACAHHKONK
oKono TpeyroasEmKa AIC. KpoMe Toro, Ha 5TOH Ke OKpPyHK-
HOCTH JICXKHUT IeHTp @ BHEBIHCAHHOH OXPYHHOCTH TPEYIoJb-
rura ABC, racamomeiica croposk AC (max xax @ — mouxa
nepecexenus ayua Bl u Guccekmpucol 8Heutnezo yeaa A mpe-
yeoavrura ABC, xomopas nepnenduryaapna Al).

PaccMOTpUM OCHOBHEIE CBOHCTBA PAIHOCMH020 TPEYTOJb-
HEAXA.

3amaua 6.2, loxaxxnaTe, 4TO B PASHOCTHOM TPEYTOJALHHKE
ABC: a) BI = IW; 6) r = 3hy.

HoxazaTenscTro. 8) OnycTuM A3 TOUKn | MepneHAMKYIAD
IN na cropory BC, a 3 Touku W — mepmemamiynap WK
Ha cropoRy AC (cM. pue. 6.2). Tak xax N — ToUKa KacaHHA
CTOPOHEI TPEYTOJLHEKA M BIMCAHHON! OKpPY:KHOCTA, BN =p —
~b = 3b = AK. Kpowe roro, ZCBW = LCAW . Torza ABIN =
= AAWK (110 KaTeTy K OCTPOMY YIJY), CI€HOBaTeNsHO, Bl =

Pue. 6.1
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= AW. Ilo Teopeme «TpuancTHuKa» WA = WI, 10 ecTb BI =
= IW, uro u TpeboBanock;
8 bhy

Br=—=r——"—=
P a+b+e

Pne. 6.2

JloxaxeM, UTO 3TH YTREPIKACHHA ABAAIOTCA TAKIKE K RpU-
3HAKAMU PA3HOCMHOZO TPEYTOJbHHKA, TO €CTh €CJH B Tphe-
YTOJMBHAKEe BBIIOJHEHO Ji06oe U3 5THX COOTHOMIEHWH, TO OH
ABIACTCH PAIHOCTIHULA.

HdeficTBETENbHO, YTBEPKAeHNe, oO6paTHOe a), ZOKA3HIBaET-
CA PACCYRICHAAMH, AHAJNOIHYHBIMH AOKABATENABCTEY YTBEp-
HACHHA a), IPH ITOM PABCHCTBO IPAMOYIONBHLIX TPEYTOJb-
unKoB BIN u AWK Gyper ofecnedeno paBeHCTBOM X I'HIOTE-
HY3 ¥ TeX e COOTBeTCTEYIOIIHX OCTPHX YIJIOB, 8 XOKABATEIb-

CTBO YTBEP:KAEHHA, oOpaTHOro 0), MOMHO, HAIpHMED, TPOBe-

28 (a+b+echr a+db+c a+e

TAK: b= — = = S h=—
CTH TAK: b e e 3 b 3

-

3azaus a8 caAMOCTOATeNLHOTO peilIeHNA

Samaga 6.3. Moxaxmre, wro TpeyroabHUK ABC asBngerca
PA3HOCTHRIM TOTAA M TOJbKO TOrAA, KOrJA:

a) npamaa IM, rape M — DeHATD TAMKECTH TPEeYTOJLHHKA,
napajjieiabHa cTopoHe AC;

6) croporna AC mepeceKkaer oTpesox IW B ero cepezune;

B) CepeAMHA CTOPOHKEI M OCHOBaHME BHICOTHI, MPOBEAEHHOHK
K 9T0if CTOpOHEe, CHMMETPHAYHKI OTHOCHTEILHO TOUKA KAaCaHWA
5TOH 3Xe CTOPOHH H BIHCAHHON OKRPYRHOCTH; -
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T) BHICOT& TPEYIOJBHHAKA PABHA PATUYCY BHEBIHCAHHOR
OKDYKHOCTH, Kacawoleitca Toll CTOPOHEI, K KOTOPO# mpoBe-
JleHa BRICOTA;

) TOYKA KACAHHMA BHEBIMCAHHON OKDYXHOCTH CO CTODO-
HOII TPeYTrOoJbHAKSA H OCHOBAHHE BEICOTHI, IPOBEASHHON K oTOH
CTOPOHE, CHMMETPIYHE OTHOCHTEIBHO OCHOBAHNAA GHCCEeXTPH-
CH, TPOBEMEHHOH K ?TOH JKe CTOPOHE.

3anaua 6.4. CpeiH ONpAMOYTOABHEIX TPEYTOJNLHHEKOB YKa-
SKEITe Bee, ABNAIIIHECA PAaSHOCTHLIMH, H JOKASKITE, YTO PAS-
HOCTBIO apudMeTmueckoil mporpeccenu (a; &; ¢) ABAgeTCA pa-
JHYC BIMCAHHOH B 3TOT TPEYTOJRHEAK OKPY:KHOCTH.

3apaua 6.5. Jorakure, YTO B PA3HOCTHOM TPEYTOJbLHHUKE
ARBC:

a) sepmuBaa B, med1pu O m I onMcaHHOR M BHHMCAHHOM
OKpYXRHOCTE! H cepeamunl cTopod AB m BC nemxat Ha ogmoil
OKDYRHOCTH;

6) opamasa IM, rae M — OeHTp TAMKECTH TPEYTOJbHHAKA,
ABJIACTCS KACATOBHON K BTOH OKPYIKHOCTH.

3anaua 6.6. Morkaxure, 94TO B PasHOCTHOM TPEYrOABHU-
Ke ABC mentp I noucaHpoll OKPYHKHOCTH ABJIAETCH LEHTPOM
OKDYKEOCTH, ONHMCaEHOH oKoJ0 Tpeyroabrura A'LC', rae
I, — ocHOBaHMe OHCCEKTPUCEHI, NPOBENEHHON H2 BepIIHHEL B,
A" u C' — cepeaunn cropor BC u AB ¢OOTBETCTREHHO.

3anaua 6.7. B pasmocTHOM TpeyroarEmKe ABC mpomon-
JKeHHe GHcceRTPHCH BL mepecexaeT ONMUCAHHYIO OKPYXXHOCTE
B Touke W, T — ocHOBaHHe NepHeHAUKYAAPA, OMYIIEHHOro
u3 ToukH W ma cropory AB. Mokamwure, uro: a) BT = AC;
6) AL = 2AB.

OTBeTHl ¥ pelieHHA

3axaua 6.3. Ilycts npamas IM nepecekaer Bhicory BE
TpeyroisHHKa ABC B Touke P; L — ocHOBAHHE fHCCEKTPHCH,
npopeféHHO# m3 BepmikEw B, D — OCHOBAHHAE NEPOCHAHKY-
NApa, OOymeHHAoro u3 ToukK I Ha cTopoRy AC (cM. puc. 6.3).
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. '-’,.'-'.' _r. -
vV D E

v

Pxuc. 6.3

a) Ecnn B Tpeyroabauke b = %, rolD=r= %hb = %BE
(cM. sajauy 6.26), Torga us mogobua Tpeyroasaukos LID n
LBE nonyums, wro IL = ;BL. Yaumuzas, aro MK = %BK,

nonyunM, uro IM || AC. O6parso, ecnm IM || AC, Tor=1ID =
= PE = %BE = -;-hg,, Tak KaK MK = -;-BK. Taxum o6pasom,

TpeyronbHuK ABC — pasHOCTHHIN.
6) Ecau b = a:c,woKW=IN=r=ID(cm. 3aga-

gy 6.2a), mosTomy AWLK = AILD (10 xaTeTy B OCTPOMY yT-
ay), eneposarensuo, IL = LW. ObpaTHO, H3 paBeHCTBA STHX
JKe TPEYTONbHUKOB IO THIOTeHY3e M OCTPOMY yTAY CIeILyeT,
uyro KW = ID = r = IN. Toraa ABIN = AAWK (no xarery
H OCTPOMY yray), cilefoBareabHo, BI = AW = IW, To ecTs

TpeyroasHuK ABC — pasHOCTHRIHK.

8) Ecom b = %f, 70 IL = LW = %BI . CregoBaTteib-

w0, KL = DL (a3 paBeRCTBA MIPAMOYTOJIBHEX TPEYTOJIBPRAKOB
WKL un IDL)nu f‘—)% = % = —;— (no TeopeMe 0 NPONOPTHOHANE-
HEX orpeaxax). TaxkmMm obpasoMm, DK = DE, yro u Tpeboba-

nock. Ob6parso, BHycTs D — cepeamaa orpeska KE, Torna op-
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TOroHANLHO cupoeKTApyYeM ToukKM K, D 1 E Ha KacaTelbHYIO
K OIACAHHON OKPYXHOCTH B TouRe W (cM. pure. 6.3). Tar xar
ID | BE', paa nx npoexnuit — rousex W, D' u E' coorser-
CTBeHHO BHIMOXHsAeTcAa paseHcTBo D'W = D'E’, Cremoparennb-
Ho, Toura I — cepepguna orpesxa BW, T0 ecTh TPeYTOABHHK
ABC -~ pagHOCTHEIH.

r) BHYBcInM mIomaibs AAHHOPO TPEYTOABHAKA KBYMA CIIO-

cobamu: S = %bhb u S = (p — b)ry. Crenobatrensvuo, bhy =

=(@e+c—b)r. Toraaecan by =1, TO b = %, TO eCTh Tpe-
YTOABHHAK — PASHOCTHEIM; oGpaTHO, ecu b = QT”, TO By = 1.

A) IlocKoJIBRY IeHTP PHeBNUCAHHOM OKPYHHOCTH, KACAI-
mieitca cropoutt AC, AexuT HA Jgyde BL, cAMMeTpHA TOUKH
KACAHHA H (CHOBAHUSA BRICOTEHI OTHOCHTEALHO TOUKH L pasHo-
CHJIBHA CHMMETPHH IEHTPA B BepmmuHE B orHOCHTeNbHO L,
# 3HAYHMT, PRABHOCHJIBHA YTBEPKAECHHUIO 384A9H II. T).

3agaua 6.4. IIyers

a’+ b =2,
a+c
b= ,
2
2 02 + 2ac + 02 2 2
TOTAA ERINOJHACTCH PABCHCTRO 4° + — =€ & 3c= —
— 2ac — 5a® = 0. Pemag nosyyennoe KBAAPATHOE YPABHCHHE
OTHOCHTENLHO ¢, MOJIYYHM ¢ = ga maap ¢ = —a¢ < 0. 3ua-
qur, b= %a, TO 6CTh TPEYFOJRHUE — ezunemckuti. Toraa ero
4 5
a+ b —c a+ §ﬂ - 30
PAZEYC BOIUCAHHOM OKPYXHOCTH 7 = 3 = 3

=g=b—a,mon-rpe6qmoch.

3agaua 6.5. a) Ilyers Touxkn A’ m ¢' — cepeZMHBI CTO-
por BC m AB coorBercTBeHHO (cM. puc. 6.5). IIpoBenéM aua-
meTp BF onucaHHOH OKPYRHOCTH M PACCMOTPHM IOMOTETHIO

¢ HeHTpoM B 1 rosdpdunmenrom 2 Torga ofpasoM onHcaH-
HOH OKPYIKHOCTH, ABIACTCH OKPYXRHOCTD (), IPOXOAAIAS He-
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pes BepmnBy B, a ob6pasamu Touexk A, F u C, jgexamux Ha
ONHCAHHOH OKPYXHOCTH, saBaswoTea Touxm A, O n C' coor-
sererpenno. ITycrs W — Touka nepecedeHns ayda Bl n onn-
caHB0i okpyxHOCcTH. Tak Kak ABC — pasHOCTHHIH TpeyTroan-
HHK, BI = IW, 3Ha4HAT, OpA TOHA Ke roMoTeTHH o6pasoM TOU-
Kn W asadgerca Touka I, Jemxainad Ha OKPYIKHOCTH )}

Puc. 6.5

6) KacaTeNbHasd K ONMCAHHON OXPYMKHOCTH, OPOXONAIIAS
gepea Toury W, napannenbHa AC, eé ofpa3oM OpHE roMmore-
THH ¢ HEeHTPOM H K0hPHANHEeHTOM % ABIAETCA KACATeNbHAA
K OKPY/KHOCTH & B TouKe I, KoTOopas Tak:ke mapamnensna AC,
3HAYAT, 2T0 OpAamvaa IM.

3anaua 8.6. ITycrs npaMas BL nepecekaeT OIMACAHHEYIY OK-
pyxHOCTE Tpeyroasanka ABC B Toure W (cM. puc. 6.68). Tax
Kak | — cepegmaa BW, IC' — cpezmas AMHUA TPeyTOJIbLHU-
ra BWA, sgagnr, IC' = %WA. Ananormaso TA' — epeanas

JAWHHuA TpeyroasEuka BWC, spagur, IA' = %W’C. Kpome To-

ro, IL = %WI (cM. zagagy 6.36). Ilo TeopeMe «TPUINCTHUKA»
WA = WI = WC, nosromy IC' = IA’ = IL, 910 1 Tpe6OBAIOCE.
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Puc. 6.6 Puc. 6.7

3agaua 6.7. a) IIyers K — cepeauna AC (cm. pue. 6.7),
Torga, Tak Kax JABW = ZCBW = ZCAW, npaMoyTroilbHES
TpeyroasHuKn BTW u AKW nogobael. CaeaosaTensHO, BT _

AK
= %. B pasuocTHOM TpeyroabHuKe BW = 2WT = 2AW,

saaunt, BT = 2AK = AC, uT0 1 TpefOoBAIOCE;
6) mo cpolicTBY GHCCEKTPHCH TPEYTOJBHAKA — = % {cnM.
puc. 6.7). IIyers AL = x, roraa CL = b — x. Takum ofpasom,

x c be
—=;ﬁax=bc—-cx@x=a—+c. Tag KaK TPeyroib-

b-x
maK ABC — pasHocTHHIE, b = a—?, BHAYHAT, X = %c, 4TO H
TpefoBasoCs.

MomxH0 TaRme Henons308aTE sagavun 38-160a, 82, 83,
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3amarue 7

Cpenuee reoMerpmuecKkoe

Ha oToM 2anaTHE O6YAYT paccMOTPeHEI reOMeTpHYSCKHE Safadui, B YCiIo-
BAM HJH B OTBETE KOTOPHX COAED/KHTCH cDefiHee MreoMeTpHUecKoe ABYX Be-
manH. Kordurypanadi, 2 KOTOPMX BOSHHKAET CDeJHEe IeOMEeTDPHUeCKOe,
OueHb MHOTO, HEKOTODEE B3 HAX Smam paccMOTpeRs B 3aHATHA 5. B mpea-
JIEraeMOM SAHATHY BRITCICHO &M@ HECKOALKO TANMIHHX KoEbArypannil,
CBASAEHEIX €O CPEAHNM IeoMeTPHUYEeCKHM.

HamoMHHM, 4TO B JI000H IIROMLHEIA Kype MIAHHMETDHH
BXOJMT HECKOJBKO TEOPEM, B YCJOBHHA KOTODHX COHEPXKHT-
CH cpedHee 2eomempuveckoe (IPONOPIHOHANLHOE) ABYX BeJHU-
YHH,

IIpe:xAe Bcero, 9TO COOTHOINEHHSA MEXAY OTPE3KAMH
B OPAMOYTOABHOM TPEYTOJIbLHUKE, KOTOPhIe YKe HACIOJB30OBA-
Anck B 3aHATAR 5 (cM. puc. 7a):

Puc. Ta

1) Kaxecdoili kamem R6ARemMcR CPeOHUM NPONOPULOHARL-
RYM MeXOy zunomenys3oli u ceoell npoexyuell Ha zunomeny-
sy:al=c.a,mb2=c-b,.

2) Buicoma, npoeédennas xk 2unomenyse fBA8emcs cped-
HUM NPONOPYLOHARLHBIM NPOCKUUL KAMemos Ha unomeny-
3y:h2=a,-b

Y- = ¢ O¢.
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KpomMe Toro, HADOMHHM TeOpeMy O KaCATEeNABHON H cexy-
meft (cM. puc. 70): ecau uz mouru, Aexauieli 6He OKPYICHO-
cmi, nposedenvi K MO OKPYICHOCIIU KACAMEALHAA U CeKY-
waa, mo OAURG OMPe3Ka Kacameavrol ecmb cpednee zeoxem-
punecrkoe mendy ORURGMU cexyuwielr u eé enecuwnell nacmu:
AK? = AB. AC.

K

Puc. 76

JoKASATENLECTEA STHX YTBepXAeHHI MoHO Halltnm B AwboM mMEOABL-
HOM yue0HMKe reOMETDHH, NOITOMY 34eCh OHH He NPHEBOASTCA. OTMOTHM,
970 TPH JOKASATEABCTBE BTHX (PAKTOE (KaK H B GONMBLIIMHCTEe 3ajad, CBA-
SAHHHX CO CPEJHAM NPONOPIAOHANSHHM E MeOMeTPUH) MCOONB3YeTCH 10~
Ic0He TpeyroAbHEKOB. EME oTMeTHM, YTO CUPABSSARBH H VTEEDIEKACHUA,
o6paTHLIE K PACCMOTDOHHEIM TEODEMAM, H AX MOKHEO A0KA38TL, TAKJKe HC-
noibayd nofiofEe TPeyronbHUKOB.

B xadecTBe NMpHUMepa reoMeTpHYecKoll KoHpUTypamuwy,
CEASAHHOMN CO CPeHHUM HPOMOPINOHANLHEIM, PACCMOTPHM He-
CKOJBKO cIoco00B pemenna oXHON 3amatn.

3amaua 7.1. B TtpeyroasEuke ABC: Ry u Ry — paguychl
OKpy:KHOCTEll, mpoxoAgamuX Yepes BepmuHy C U Kacaromm|x-
cg upamoit AB B Tourkax A u B cOOTBETCTBEHHO.

a) HaliauTre paguyc OKPY:KHOCTH, OMHCAHEON OKOJAO TpPey-
ronvENKA ABC, .

6) IIycres D — BrOpad TOUKA HepeCedeHNA NAHHRIX CKPYX-
gocreit. Haiianre pagnmyc OKPYKHOCTH, OMACAHHOR OKOAO Tpe-
yronseEnka ABD.

Pemenne. a) Ilyers O 1 Oz — nenTpsl okpyxHOCTEH, 34-
JAHHKMX B YCJIOBHEA 3a7a9d, O — OeHTP OKDPYXHOCTH, OIH-
CAHHOH OROJIO TpeyroApHUKA ABC, R — eé paguye (cM. puc.
7.1a, 6).
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ITepauiii cnocod. TIposesEéM OTPE3KU, COSAMESIONMHAE TOY-
Ky O co BCeMm BepHIMHAMHE Tpeyronbumra ABC, Toury O) —
¢ BepmuaamMu A u C, a Toury Oz — ¢ BepmuHaMx B u C
(cM. puc. 7.1a), ¥Yron CAB apiaseTcd BOUCAHHKIM JJIA OKDYMX-
HOCTH ¢ HerETpoM O H yTVIOM MeEAY KacaTelbHOHA M XOpaoH
ANA OKPYXKHOCTH ¢ IeHTpoM (), BHAYAT, NEeHTPANbLHLIE VIRl
STHX OKDPY)XHOCTEH, OIMHPAIOUIMecH HA COOTBeTCTBYIONIHE OV-

ru, pasHel: ZCOB = ZC01A. Taxum o6pasom, pasaobepeH-

B¢ Tpeyroasaukn COB u COq A moaobueL, OTKYIA -‘1 = -BE.

Pac. 7.1a

Arasorauaoe LC04A = 2/CBA = /CO2B, To ecTh mopob-

uyl TpeyroarEEkE CO2B m COA, sHauwur, %; = ig Taxum
R

00pasoM, o %, saaunT, R = /R Rs (no ecms, ucrxomuiii
1

paduyc asanemes cpednun zeomempuyveckum dannvix paduy-
cos).

Bmopoii cnoco6. IIpopegém praMerprl Ad; u BB, oRpy®-
HocTeH ¢ nearpami O3 U O COOTBETCTBEHHO, NEPIEHAUKY-
aAapHue npamoit AB (cMm. puc. 7.16). TpeyronbHuk A1CA —
NpAMOYTOXLHEE, 3HaunT, LCA1A = ZCAB (KaXmIRIH N3 HAX
Jonoauaer yroa CAA, ao npamoro yraa). IlosTomy

sinZCAB
= 2R;. ANANOrHYHO, HCTIOABL3YA OPAMOYTOABRLIN TPEYyToAb-

HEE B{CB, nonyyaM, 4To = 2R».

sin ZCBA
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IlepeMHOENM MONYICHHLIE PABEHCTBA ITIOYJISHHO, TOCIA

AC-BC

5o ZCAB -5 ZCBA — P Ba.

IIo cAeRCTBHIO N3 TEOPEMEI CHHYCOB AJIA TPEYrOJLEHKA

AC BC
ABC S CBA = 2R m S CGAB = 2R. (lj'Itj:ne TNePEMHOKEHHIA
AC BC = 4R?, Ta-

91Ol NAPHE PABCHCTE HOAYUMM nZCAB on ZCBA
KuM ofpasoM, R? = R Rs, nosromy R = R Ra.

By
Aq c
o
%
A P
Prec. 7.16

OrMeTHM, YTO DABEHCTBO ABYX NAD YIVIOB, OTMeUeHHEX HAa puc. 7.16,
MOMEO OBIO MONYYHETEL, He NDOBOAA JHAMETDHI, 8 HCOONL3YA TeopeMy ol
YIUle MeXIY KacaTenbHOH# B xXopaoil.

Pne. 7.18
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6) Ilyets R’ — mcxkomEll paauyc. Mcnonnsys Teopemy 06
yrae MexXay RacareidbHOM M XopAaoil, monyunmM, uyro LDAB =
= LDCA n LDBA = /DCB (cM. puc. 7.18). Torga LADB =
=180°— (/DAB+ £DRBA) = 180°— (LDCA+ ZDCB) = 180° -
— LACB. Tlo creacTBHUI0 HE TeOPEeME CHHYCOB AN Tpeyrom-
HUKOB ABD m ABC monyenm R' = A

R = +/RiRs.

KpoMe Toro, MOXHO A0OKasaTh, ¥TO T0YKa E pepecedenna
npaMeix AB n CD aeaserca cepefHHOl oTpeska AB u B aToM
PACCYXACHHN HAM OIATH IOMOXKET CpefiHee reOMeTPHYEeCKoe,
HeitcTBUTENLHO, IO TeOpeMe O KacaTenbHolt o cexymeill, rpu-
MeréHHON K Kakgoll oxpyskHOCTH, noNyunM EA? = EC - ED
n EB? = EC - ED, nosromy EA = EB.

Taxum ofpasoM, pacCMOTPEHHAR reoOMeTpAYecKas Kongit-
rypanid 6yKBaJILHO «HAINIHMIOBAHA» CPEZHAME IIPOIOPITHO-
HaJbHBIMH BeJIMUAHAMHE]

2sin AA.DB 25in .éACB

3agauy I8 CAMOCTOSATEONbHOrO pemeHus

3agaua 7.2. B rpanenuio Bnucaga OKPYRHOCTh, TOYKA KA-
CaHRA KoTOopo# ¢ 60xoBol cTOPOROI AeMAT 3TY CTOPOHY HA OT-
PesKH ¢ AnuHaAMA m 1 n. Halfizure paguyc OKPYHKHOCTH.

Sagaua 7.3. Meauana DpPAMOYTOABHOTO TREYTOALHMKA,
NPOBENEHHAA K IMMOTeHy3e, ABAAETCA CPeAHMM IPONOPUIHO-
HAJBHBIM €ro KaTeToB. HalizpuTe oTHOINEHWE KATETOB 3TOTO
TPEYTOABHUKA,

3anaua 7.4. Ha aumaromanu BD napannemorpamma ABCD
prI6pasa roara K. IIpamas AK nepecexaer npamsle BC u CD
B Toukax L u M coorBeTeTBeEHO. JloKaskmTe, UTO OTPe30K AK
ABJIAETCA CPeIHHM TeOMeTPHYEeCKUM oTpeskoe LK mw KM,

3apaua 7.5. [Ipoaomxenue GuccerTpucsl BL Tpeyroanun-
Ka ABC mepecexaeT ero GIIMCAHHYIO OKPYKHOCTE B Touke W.
HNoxaxure, uto orpesok AW ABJAgeTcS CPeJHAM reoMeTpHAYe-
¢KuM orpesxos BW m WL,

3apaua 7.6. B ocrpoyroasEOM TpeyronsEuke ABC Ha BuI-
core AH sruifpana Toura O TaK, YTO OKPYMREOCTS ¢ OeHTpoM O
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MPOXOANT 4epes BepmueLl A U B n nepecexaer cropory AC
B HeKOTOpoH Touke D. IMoxammre, uTO CTOpoHA AB aBnaercs
CpefHEM NPONOPLUNOHANLHENM OTpeskoB AC m AD.

3apaua 7.7. B rpanenun ABCD Goxoras cropora AB nep-
NeHAUKYAAPHEA OCHOBAHMIO AD. OKpY:KHOCTbh IPOXOZHAT Yepes
roaxn C u D n xacaerca orpesxka AB B Toure E. Haiinure pac-
croaane oT ToukH E go npamoit CD, ecnn BC =a, AD=0».

3amava 7.8. Tpanenma ABCD paspesneHa AHArORAJIAME HA
YeTEIpE TPEYrodbBHKA. IL0mazA TPeyrolbHAKOB, IPUJexa-
IIUX K OCHOBAHMAM, paBHEI S M Sa. HaiiauTe naomamm AByX
ADPYTHX TPeyTOJbHHKOB.

OTBeTEL M penieHHd

3amaua 7.2, OrBer: /mn.

IIycrs O — UeBTp OKPY/KHOCTH, BIMCAHHOH B TPallenjHIiO
ABCD, K — roukra xacaHud 3Toil OKpy»xHOCTH ¢ GoROBOi cTO-
ponoit AB (cM. pme. 7.2), Tax kak AO u BO — GuccekTpn-
cBl yraos Tpanenus, LOAB + ZOBA = 90°, exefoBaTelabHO,
ZAOB = 90°, To ecTh TPEyrONBHUE AOB — NDPAMOYTONBHEIHA,
Paauye OK BoucaHHON OKPYIKHOCTH SABIAETCA BHICOTOH, IPO-
BeASHHON K MMMOTeHY3e 5STOT0 TPEYTOJABHAKA, CACAOBATEALHO,
OK?2 = KA x KB = mn.

B

c b A
Puc. 7.2 Pne. 7.3

3azaua 7.3. OTBeT: OTHONIeHAHE MEHBIIETO KATETA K 60Jb-
meMy paBEO 2 — /3.

IIycre B NpAMOYIONLHOM TPEyroabHRKe ABC piavHEL Ka-
TeTOB PABHH & ¥ b, a ANMHHA THNOTeHYSH pasHa ¢. Ecan M —
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cepeanHA THOOTEHY3H AB, 10 CM = -;- (cM. pue. 7.3). Ilo
£
2
HO, a2 + b% = 4ab & a® — 4ab + b? = 0. Pasgenus obe wacin

’ a .
aToro ypapHeHHA Ha b? u BBeAa o6oaHavenue 3 = %» HoIyuHM

2
YCIOBRIO ( ) = ab, kpome Toro, ¢2 = a2 + b2, Cnegorareis-

KBaApaTHoe ypasHeHHMe x2—4x+1 = 0. Ero kopHu: x = 2++/3,

OTMeTHN, 4TO OTHOIIGHHS KATETOR BHPAMKAKT TAHPEHCEL OCTPRIX YIJIOB
AAHHOTO NPANOYTONBHOTO TPEYTONLHEKA. II0JBaYsCh TPHIOHOMETPAIECK -
Mu $OpMYIAME NOAOERHHOI) APTYMEHTA, MOMKHO OKASATD, YTO OCTPHE YT-
JIH AAHHEOTO TPeYrOMBHMEKA paBEu 15° m 75°,

3agaua 7.4. Tak xaxk AABK ~ AMDK (no asyM yriam),

ro £ = 2% (cm. pue. 7.4). Aranormuno AADK ~ ALBK,
AK KD
CHeAOBATENBHO, — = ——. IlepeMHEOKHB NONYUEeHHbIe PABEH~
KL BK 2
CTBA HOWIEHHO, TOXYYmM, 410 ——— =1 & AK? = LK-KM,
4TC B TpeGoBaNoCh JOKAZATS.
B
B c L
M
K
A D
Pue, 74 Pac. 7.5

Sanaua 7.5, PaccMoTpuM TpeyronsHEHEKH AWL 1 BWA (cuM.
puc. 7.5). Tak kax yroa AWB y Eux ofmuit # /WAL =

= LZABW, aTu TpeyroabHAKH OOXOOHEL. 3HAYHT, % = % R
oTkyna AW?2 = BW . WL, uro u TpeGoBanoch JOKa3aTh.

Momno OGPQ.TKTI: BHHMAaHYE ITKOJNRHHKCE HA TO, 9TO HO.II'Y‘!OEHQB COoT-
HOIDSHHRE ABRNASTCH of0bIIeHIEN COOTHOIMEHHA 1) MeKAy OTPe3SKaMH B IpA-
MOYTOJBHOM TPEYTOILEEKE,
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3anaua 7.6. Yepes BepIIHMAY A NpoBEREM KACATENILHYIO
MA &k zaEHOH OKpy:xHOCTH (CcM. puc. 7.6). Tak kaxk MA L
1 AH, ro MA | BC, u Torga /BCA = /MAD = ZDBA
(mocneznee paBeHCTBO CJACAYET M3 TeODPeMHl 00 yriie Mexny
KacaTeapHOX M xopnoit). Cregoparennno, AABC ~ AADRB

(oo ZBYM yTaaM), IIO3TOMY % = % <= AB? = AC- AD, uro

H TpeGoBaAJIOChH.

OTMeTHM, 9TO paseHCTEC YrIoB BCA m DBA MOMHO JOKa3arh TAKRE
HEMOCPEACTBEHHEIM HOACIETOM YIVIOB (63 JOMOMRHTEILHOTO HOCTPOSHNA).

A M B

%D
Vi 0 . A
B _H . c T
Puc. 7.6 Pue. 7.7

3anasa 7.7. Oreer: vab.

IIyetes F — ocHOBAHME ODepOeHAUKYAADA, OOYINEHHOrO U3
rouru E Ha npamyo CD (cM. pue. 7.7). Ilo Teopeme o pasen-
CTRBe BIHCAHHOI'O YIVIA M YIJIA MEXAY KacaTelbHOH u xoproit
LZEDF = /CEB u LECF = /DEA. Toraa npAMOYTOARHEE

rpeyroabEAKYU EDF n CEB nogo6HLL, 3HAYAT, % = -‘gg. Ana-

JOTHYHO, B3 NOX00NA OPAMOYTOJBLHEIX TPEYrOALHHUKOB ECF

E
" DEA mosxyaum, 4T0 E{l = %% IlepeMBOXHB OOYIEHAO OO-
EF?

AYICHHKE PABCHCTBA, NOJNYIUM Zo——
EF = \/ab.
3amaua 7.8. OrBer: +/5185,.

IIycres ABCD — panmas Tpanenusa, ) — TOUYKa mepeceude-
HUA eé IHaroHajell, NEOIAAH TPEYroJsHHROB BOC n AOD

= 1, eaemoBaTesbpHO,
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paBHH S; m Sz cooTBercTBeHHO (cM. puc. 7.8). OGosmauum

mwomazy TpeyroabHukos AOB u COD, npunesxkamux K 60-

oc
KOBHIM CTOpOEAaM, uepes Sz m S4. BaMeTnM, uTO :-—‘ = on’
3

TAK K&K ¥ 9THX TPCYrOJBHHKOB OAHA H TA iKe BhHICOTA, IPO-

BefEHHAA U3 TOUKH B, AHaXorHYHO —g—z = -éc.é IIepeMHOXHE
4

IOWJICHHO 3TH PABEHCTEA H N30aBUBIINCE OT 3HAMEHATE A, [0~
ayanM Sq - 8p = 83+ Sy (omMmemum, LMo nOAYYEHHOE PAGEH-
CMeo Cnpasedauso He moavko A8 mpaneyuu, Ho u 9aa nio-
6020 sBinyKAG20 Yemuipéxyzoavnuxa). JokaxeMm, 4ro B Tpa-
nmemna S3 = S4. He#icreurensHo, 83 = Sapec — 51, & 84 =
= Spac ~ S1. Kpome Toro, tpeyromsanxku ABC u DBC umelor
DAEBHEIe IACIIAAH, NOCKOJLKY OCHOBaHHe BC y Humx ofmee,
a BRICOTHI, IPOBEAEHHEIE H3 TOUeK A U D, papHul. TaxuMm 06-
pasoM, Sz = 84 = +/818,.

B C

IO

(¢
Sz

A D

Ppe. 7.8

OTMeTHM, 9TC B STOM CAYYae olags Tpanenan ABCD pasua 8;+8:2+
+ 2¢/8:5; = (V81 + V8z)*. Kpome Toro, Tax xak §1—-’2ti2- 2 V8182, cym-
Ma Taomageit rpeyroabEEK0B AQB ¥ COD MeHbmIe, weM CyMMA naomamel

TpeyromsHEAKOB BOC m AOD (papeHcTBO GyfeT BO3MOMCHO TOABKO B TON
cayqee, Korpa ABCD — uapanmenorpaMm).

MoxkHO TaKKe HCNOAb3oBATE sanauwm J[25 (B obmem emue), 506162,
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3aparue 8

Cpennee rapMoHHYECKOE.
I'apMoERYeCKHE TPEYTOILHHKH

Ha sToM 3aHATHA SyAYT DACCMOTDEHE] PEOMETPHICCKHE JJAYH, B yCI0-
BHH HJIW B OTBETE KOTOPEIX COZOPIKATCH CPEAHGR MAapMOHHYECKOe ABYX Be-
Jaann. Hexorophie u3 koHbHrypannii, B KOTOPHX BOSHEKAET CpefHSe Tap-
MOEMEECKOe, YIKe PACCMOTDEHH B SaHATHA 5. B npeanaraeMom 3aHATHH
BEIAENEHO olNé HecKoJAbK0 THNMIHBIX KoEGUrypanuil, CBA3AHHNX CO cpej-
HHM rapMoHEYecKHM. HecKOABKO TAKAX 38J8% BOSHHKAET NIPH DACCMOTDE-
HHAH 0co00T0 BHAA TPEeYTOALHHKA, KOTOPHI HHOTAA HASEIBAIOT 2aPNONLESE-
cxum (Teprmn peex H. A. Kymunp).

Onpepenenne. TpeyrolsHUK, OFHA A3 CTOPOH KOTOPOI'O AB-
JAACTCH CPeIRUM 2aAPMOHUNECKUM ABYX JPYTHX, HA3EIBA-
€TCH 24P MORULECKUM.

O4eBHAHO, 4YTO TrADMOHHYECKHMM SBIAETCHA, Hampumep,
PABHOCTOPOHHHI TPeyTOILHHEK.

Jna Bcex sazad 9TOTO 3aHATHA YCJOBHMCA CTAHAADTHO
0003Ha4aTE ATHEE CTOPOH TpeyroabHuka ABC (BC = a, AC =
= b, AB = ¢); Ra, hp 1 h, — BHICOTHl TPEYTOJbHUKA, MPOBE-
NéHHBIE K COOTBETCTBYIOIMUM CTOPOHAM; S — ero IJIomagb.
2ac

Ecau ABC — zapmonrudecKudl TPeYTOJABHHK, TO b = o

(a<b<e).

Ocrosroe c80licm60 U RPUIKGK Z2GPMOHUNECKOZO TDEY-
rOIbLHHKA YCTAHABJUEAET €r0 CBA3h ¢ PAIHOCMAIbM TPEYTONb-
HUKOM (cM. sasATHEe 6), HCNOAB3YSA TO, YTO BRICOTHL TPEYTOJNb-
HUKA 06paTHO MPOOOPOHOHANBHLL COOTBETCTBYIOUINM CTOPO-
HaM,

3agaua 8.1. loxa:xure, 9aTo Tpeyroabuuk ABC apnserca
TAPMOHMYECKMM TOTAA H TOJALKO TOTAA, KOTAA: a) TPeyTrojb-
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HHK, COCTA&BACHHEIH M3 er0 BEICOT, ABJAETCH PasSHOCTHEIM;
6) oTpesok, COSANHAIMMUA OCHOBAHAA ABYX OMCceKTpHC Tpe-
YTOALHHKA, ACSUAT NONOJMAM MeIUaHY.

JokazaTeancrro,
2 1 el gy BB ha + b
ac a_ e 13 ¢ + e
a)b= & - = - — = by = ———.
Vo= % 2 b CE 2

6) IIpeaBAPUTENBHO AOKAIKEM AeMMY: MOoLka npuxadie-
Heum ompesxy, coeFURAIOWEMY OCHOBARUA J6Yx Ouccexmpuc
mpeyzonLHUKa, Moz20a u moavko mozda, Kozda cymma pac-
cmoanui om amoii mouxy 00 deyx cmMOPOH MPEYZONLHUKG
pasHa paccmoanruw om neé 0o mpemveli cMOpPoHLL.

HestcrBuTensio, nyeTh AK n CL — OmcceKTpHCH Tpey-
roaxbEuKa ABC, Touka X — BHYTpEeHHAA TOYKA STOTO Tpe-
YTOABHHEKA, TOUKH D, E 1 F — oCHOBaHUA NepOEeHAUKYIAPOB,
omymeHHENX U3 X Ha cTopoHE AB, BC u AC COOTBETCTBEHHO
(cM. puc. 8.1a.)

Puc. 8.1a Prc. 8.16

IIyers Toura X nexxuT Ha orpeske K L. PaceMoTpuM romMo-

TeTH» ¢ neaTpoM K u rospdmnuenTom k = %. O6pazamu

pepioEH A, B u C mJanHOrO TPeyroJbHHKA MPH 3TOH roMore-
THH ABAAITCA BepmuHH A'; B’ n C' TpeyroanEHKa, CTOPOHE
KOTODPOr'0 COOTBETCTBEHHO NApAJJIeNbHBLI CTOPOHAM TPeYIrOJh-
maKa ABC; obpagamm Toger DD u F — rouxkm X m P coor-
BeTcTBeHHO. Kpome Toro, o6pasoM GuccexTpuckl CL Tpeyroas-
Hnka ABC asnsaerca 6uccexkTpnca CX Tpeyroabuuka A'B'C.
Cnegosarenbro, Touxka X pasHOyzAaneHa or cropor C'A' u C'B’

69



rpeyroasEuka A'B'C’', To ecte XP = XE. IIpu 9TOM TOUKA
A’ memnr Ba Gmccexrpuce yrna BAC, spagur, npaMule A'B’
n A'C! papnoyaanens: ot AB m AC, 10 ectb XD = PF. Taxum
obpasom, X¥F = XP + PF = XE + XD, uro n TpeoBanocs.

B ofpaTHEYIO CTOPOHY Daccy:XAeHHe NMPOBOAETCA AHANOTHYHO, HOCKONE-
Ky CHCCRRTPHCA YINIA ecTh FeOMETPHUECKOEe MeCTO TOUYCK, DAaBHOYAANSHHEIR
OT CTOPOH YTa4.

HokaykeM Temeph caMO yTBep:AeHue. H3 m. a) ciaezyer,
2ac , hy _ ha ke
a+c d 2 4 + 4

omui ocHoRaHUA OuccekTpic AK u CL, nepecexkaeT MeaHa-

By BM B Toure X (cM. puc. 8.16). 3amMeTuM, YTO PACCTOAHHA
oT Touka M a0 npaMeix AB u AC papEu % n % COOTBET-
crBeHERO. Torza ecnu BX = XM, 1o paccroanusa or ToUuRH X

B0 DTHX e UPAMEIX COOTBETCTBEHHO DABHBI "I 2 %, a pac-

By
croaane or X xo AC pasnHo 2 TO eCTh BRIIOJHAETCH PABEH-

aro b = (*). IIycTe oTpesoxk KL, coeqnusa-

CTBO (*) H TpeyroabHHK ABC — rapmonndeckmii. O6paTHo,
ecan Tpeyroabauk A BC — rapMoOEHYecKH, TO ANA cepeAMHbl
@ Meawansl BM BLINOJHSAETCA PABEHCTBO (*), TOrAA IO JeM-
Me TOYKa @ aexur Ha orpeske KL u cosmagaer ¢ Toukoii X,
YTO H TpebOBANOCH AOKASATE.

B aaxmod9eRnae OTMETHM, YTC MHOTHE 3aJAYH, B KOTOPHX «BOSHUKAET»
cpeiHee TAPNOHAYECHKOES, TAK BAAM HHAYE CBAZAHH C GHOCEKTDHCM ™he-
YTONBHEKA H HX CBOHCTBAMME.

3azavn AJnA CAMOCTOATEIbHOro pelIenns

3agaua 8.2. Joraxnre, wro TpeyroasHuK ABC aBnserca
rapMOHWYECKHM TOI'AA ¥ TOABKO TOTAA, KOTHAA BRIIIONHAIOTCH
PpaBeHCTEA: '

LB
a)lp = b-cos < TAe i, — OnccerTpHCa TPEYrOALHHEKA,
IpoBeRéHHAA N8 BepPIIUHEL B;
6) b. BT = I, BW, rae W — Touka mepeceueHHd 5Toit me-

CEeKTPHCH C OKDY3XHOCTHIO, OIIMCAHHOE OKOJO TPEeYyroJdbHHKA
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ABC, T — ocHOBaHHNe OePIEeHAUKYJIAPA, ONYIeHHOTO U3 TOY-
Ky W Ha npamyo AB.

3agaua 8.3. B TpeyroabEMK BOmCAH poM6 Tak, YTO OHH
HMeoT ofmmit yroa. JJoxkasxmre, 4TO IOAynepuMeTp poMba pa-
BeH CPeAHEeMY rapMOHHAYECKOMY CTOPOH TPeyroJIbHHKA, HA KO-
TOPEIX J€MKAT CTOPOHH pomba.

3anaua 8.4. Touru M u N — cepexunhl ocHoBaHmid AD
n BC tpamenmm ABCD; K — Touka nepecedeHHsa OPAMEBIX
AB u CD, O — Touka mepeceuennd amaroHajueii, Hoxaxure,
uaro oTpesok KO asngerca cpeiHAM TAPMOHHYSCKHM OTPE3KOB
KM u KN.

3anaqa 8.5. B rpeyronbEuxe ABC npoeeaesa GmecexTpH-
ca AD, a GHCCEKTpHCA BHEIIHero yIvla IpH BepmuHe A nmepe-
cexaer npamyo BC B rouke E, Horaxxkure, aT0 0Tpesox DE
ABAAETCA CPeAHHEM rapMOHMYECKHM oTDeskoB BE n CE.
" Banaua 8.6. B Tpeyroasamre ABC nposejieHu GucceKTpH-
cel AD, BE u CF. JIyau DF u DE nepeceranT npamyo, Ipo-
XOAAIIYIO depes BepIIEHY A 1 mapaniensnyio BC, B TO"-IR&X
M u N. Hasinure MN, ecim AC=b, AB=c.

3anaua 8.7. U3 Touxn M DepecedeHHa MeOHAH TPeyronb-
HAKA ONYIXeHH NepneHAuKyaapel MK, ML u MN na ero cro-
poHml. [loxkasKmTe, YTO PANUYC r OKPY’KHOCTH, BIHCAHHOR B
3TOT TPEYrOJbHAK, ABIACTCA CPeIHHM FrAPMOHAIECKIM OTDEs-
ko MK, ML u MN,

3anxaua 8.8. IIycts B Tpeyroasauxe ABC: Op u O, — men-
TPH BHEBIIMCAHHBIX OKPYXKHOCTeH, Kacaomuxesa cTopon AC i
AB coorpercTBeRHO, Cp H By — TOUKM KacaHMA HTHX OKPYIK-
HocTelt ¢ npamMoit BC. Noramure, ure npaMeie 0pB¢ u 0.Cy
OepeceKaloTcs HA CepeauHe BEICOTH AH 3TOro TpeyroibHHUKA.

OTBeTHI H pemeHus

3agaua 8.2. a) Y TRepRA¢HAE HENOCPEACTBEHHO CeAYET U3
dopMyaN ANA BEIUUCICHUA GMCCEKTPHCH TPEYTOIBLHUKAS

2ac ZB

»CO8 —

a+c 2"
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6)b.-BT =1, BW & ly=b- o8 o Iy = b- cos—(cu. puc.

BW
8.2).

B

Puc. 8.2

OueBrpHO, YTO YTBEPIKACHAE OCTAHETCH BEDHLIM, eciH oTpesor BW
IPOERTHPOBATE HA UpaAnyc BC.

3anaga 8.3. Ilyers rouxu D, E m F pacnonoxeHsl HA CTO-
porax AB, BC u AC tpeyronsanka ABC cOOTBETCTBEHHO TAK,
aro ADEF — pom6 (cM. puc. 8.3). U3 mapanaebHOCTH Mp-
MEIX DE n AC caegyer, utro TpeyroasEnru DBE u ABC no-

DE BD
HOOHEI, 3HAYNT, — aC = aB’ . IIycTs X — ZnHHA CTOPOHR pPoMOGa,
TOTAA 3 = c:x &S x = ;'_—c. Crnenoparensno, KOAYNEPUMETD

2be
pomba pasen P

» 9TO H TPeBOBANOCH SOKABATE.

A b F_ ¢

Pwc. 8.3 Ppec. 8.4

BMecTo Dogo6us TPEYTONBERKOB MOMHO (RUIO HCMOME30BATE TOT HAKT,

10 gnggnm:g ;}E pomba aeamerca GaccerTprcoit yrua BAC (cu. puc, 8.3);

TOrA8 BA T EC T AC
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3amaua 8.4. B mofoi#t Tpanenun Ttouxu M, N, K u O aexar
Ha omHOH mpamol (cM. puc. 8.4), Yepes Touxy O mpoBeném
oTpe30K PQ, napajieJbHHH OCHOBAHHAM TPANSIHWH, H BOC-
MoJIL3yeMceA TeM, UTo PQ ABidercd CpefHUM TAPMOEMYECKHUM
ocuoparumit AD m BC (cM. sagaqy 5.2). Tax kax PO = 0Q =

= %PQ, orpe3ok PO aBndgercda cpefiHUM TAPMOHHYECKHM OT-

2AM . BN
pesxoBr AM u BN, T0 ecTb PO = NTEN K(;). H;O nogobusa
TpeyroasHuKos KPO u KAM chegyer, uTo = a2 ;1;-
zobua TpeyronsankoB KPO m KBN caexyer, 4To ;—ﬁ- = =N
CrIaaARBaA HOWIEHHO 9TH PABCHCTBA W YYUTHIBAA PABCHCTBO
KO KO PO PO 2BN 24AM
(*), moayIAM ——=+ —— = — 4 — = + =2.

KM KN AM BN AM+BN AM+BN

2KM-KN
3uaunr, KO = XM EN’ 470 1 TpebOBaANIOCH JOKABATE,

OTrMeTHM, ITO ANA DOMYICHAA DABEHCTEA (*) ME NPAKTHYECKH BOC-
MOJABLIOBANHCH OUCBHAHEIM CBOHCTBOM CPefHHX: eciu rxamdoe u3 wiucen
REKOMOPo20 Kabopa YMuoxcums na 0GR U MO e YUeRO, OMALLHOE Om
HYAR, Mo Ri6G0e cPEdRee NOSOLO RGOOPA HiCEA ROAYHUMCR U3 ARAROZUY-
HO20 epednezo ucxodnozo nabopa ymnonenuem na smo e wucro. Ina
cpeaHero apudMernuecKore 5To cpoficteo 0BUTO HoKA3AHO (CM. KOMMEHTa-
pEit ¥ 3azaue 2.2), a A8 ApYruX cpeAEHX AOKASHEBASTCA AHAJNOTHYHO.

OrMerEM TAKMREe, TTO PEIICHHE 3AJATHA MOMHO obOpMETE HHAYE, HC-
NONBAYS ITO e ¢BOHCTBO H IPONOPLEOHANBHOCTE COOTBETCTEYIOMIMY die-
MEeHTOB TPéX monobaux TpeyronbEukop: BKC, PK@Q u ABC. Hz yxasauHo-
ro nogobma cneayer, uro KN : KO : KM = BC : PQ : AD, 310 o3HauaeT,
9TO AIEMEATH OAHON TPONKHE MOAYIAIOTCHS HE COOTECTCTEYIOIINX HIICMEHTOB
ADPYTO# TPOMKHU YMHOMEHAEM HA OJHO H TO Ke yucao. Ho B npapoii Tpofixe
cpeaunil anemenT papeH cpegHeny rAPMOHHMECKOMY KpaliHHX, SHAYHMT, H
B JIeBOH Tpoi#Ke -— TOMXe.

3amaua 8.5. BocnoapayeMcssi OCHOBHEIMH CBOMCTBaMH
BHYTDeHHe# W BHemHEeH $HACCEeKTPHC TPEYTOJHHHMKA (CM. pHC.
8.5): D £ = %. Yyuurwsas, yro DB = BE — DE, a DC =

B—
DC b
= DE - CE, mony=am 22-25 = 2% < BE-CE — DE-CE =

e —
=BE .DE - BE-CE ¢ 2BE-CE = DE . (BE + CE) & DE =

= M YTO U TPeBOBANOCEH JOKA3ATEH
~ BE+CE’ P i
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E
Puc, 8.5

Ormeram, aro orpesor DE ABndercd AmaMeTpoM oxpyaKocmi Anon-
RONUR TPEYTONMBEUKA ABC, TO €CTh NeoMeTDHYECKOIO MeCTa TOYeK, OTHO-
IeHNe PACCTOAHKI OT KOTOPHIX fio BepmdH B u C pasHo %

3amaua 8.6. Orser: MN = bi-?-% (cpednee zapmonunecrkoe
yucea b u ¢).

BripasuMm cHauana orpeaku BD

n CD vepes CTOPOHK TpeyronbHH-

Ka {cM. pnc. 8.6). IIo ocHOBHOMY

CBOﬁCTBg GHCCEKTPHCH TPEYIOAb-
B e

HUKA o = , HO3TOMy BD = ke,

CD = kb (k — woadwbunuenTt npo-
nopuroHaNbEOCTH). Tak rak BD+

+CD =a, To k = —2—, Crnexosa-
b+e b
ae

Q, = = T -
Teabso, BD s CD Pte U3 mopofua TpeyroabHau
Ko AFM 1 BFD u 0CHOBHOIO CBOMCTBA GHCCEKTPHCEI Tpe-
JbHIKA CHAEAYET, YTO AM _AF Y Toacrapnasa Halfen-

yro ? BD  BF a’ nbc
HOe 3Hadenwe BD, monyumm, uro AM = renpe AHATOTHYHO

n3 noAocOus TpeyronbauKkoB AEN m CED W 0OCHOBHOTO CBOM-

AN  AE c
cTBa GHCCeKTPUCK TPEYTONLHUKA CAEAYeT, 9T0 —— = — = —.
cD b CE a
Ioacrasnaa srauerue CD, noxyvmam, 910 AN = b_:c = AM.
2b
Bmaunt, MN = ‘.
b+e

3amaqa 8.7. JoraxeM cHaYANA PABEHCTEBO, CBA3BLIBAIOIIEE
BBICOTE! TPEYTOALHURA ¢ PAXKHYCOM BOHMCAHHONW ORDPYKHOCTH:
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- —1-+ 1 + . JeficTBRTEILHO, 3TO PABEHCTBO PABHOCHILHO
r ha k. B
muy,qm?—§+2s+-k:ﬁ»2p—a+b+c

ITyers D — cepeawna cropoEu BC ,n;almoro TpPEeyTOJIbHE-

Ka ABC (cm. puc. 8.7). Iposesém Bricory AH, Torma Tpe-
yronbnmm MKD n AHD nofo6HHI, 3HA4NT, -A—g = ‘::g =

= § (m0 0CHOBHOMY CBOHCTBY Meau-
aH TPeyroiabHHKA). TaknM obpasoM,
h, = 3MK. AHAJIOTHYHO NOJIYYHM,
uro Ay = 3ML u h, = 3MN. Ilog-
CTABUB 9TO B JOKASAHHOE DABEHCTBO,

SR WS _
nmwm;:MK “?‘ m,qmn B DK HC
TpebOBAROCH AOKABATD. Pac. 8.7

PaccMOTPeRHAA 3884A ABIALTCA HINIOCTPALNEH CPEARET0 PAPMOBIIE-
CROTO TPEX B&AMYMH, 9T0 B IAaHUMeTPHE Goabilaa pefrocTs)

3anmaua 8.8. 3amernM, aTo ToyRH Op um O, sexaT Ha Onc-
CEeKTPUCAX BEPTUKANLHBLIX BHEIITHUX YriIOE TPEYTOABHHKA OPHA
BepmImHe A, TO €CTh TOYKa A gemnT BHa orpesre 030, (cM.
puc. 8.8).

O, o

e |—‘| i .
By B HC Cy
Prc. 8.8

3naunr, 0,0,BoCy — Tpanenus, H YTBepKJAeHUe 3aNauH
DABHOCHJIBHO TOMY, UTO OTpe3oK AH, nmapaiiensHBIH 0CHO-
BAaHHAM TPANEIlNH, NPOXOAUT 4depe3 TOUKY HEpPecedeHHd eé
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puarosaneif. Takmm o6pasoM, AOCTATOIHO AOKAZATE, YTO fig =

= :T’: , Tae AH = hg, 0pCo = 1y, O.Bg = 1. (cM. 3asiaay 5.2).
HeiicTBRATEABHO,

T mpt+re kg nor. By 1 Ie
S a=p—b+p-c & Zp=a+b+te.

IpuBeaéHHOe DACCY/KACHNE IOKASHIBAST, YTO YTBeP)RECHHE 36A8YH

PABHOCHJBHO CIEAVIOMEMY GaKTy: BRICOTR TPRYTONLHHUKA, NPOBeXSHHAA
1 ogHoli M8 cTOPOH, ABAACTCA CDEAHUM PADMOHHYIECKEM DAAMYCOB BHEBIIH-
CAHHKEIX ORPYHOCTeH, KACAIIMEXCA ARYX APYIHX CTOPDOH TPeyTOJbHHMKS.

MomEO TAKRE HCIONE30BATE 3aa9n J40, J163-169a.
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3amarue 9

Cpeanee xBagpaTHYHOE.
ABTOMeAHAHHEIE TPEYTOILHHEKE

Ha »romM sasaTen GyAVT pACCMOTDEHE MeoMeTpHYeCKHe 3aJaYH, B YCJI0-
BHM WK B OTBeTe KOTOPHX COAGDIKHTCHA CPeiHee KEAAPATHYHOE ABYX Be/n-
quH. HexkoTopelie B3 KOEQHTYPALFI, B KOTOPHX BOSHHKAET CPEeHee KBAA-
PATHUHOS, Ve DACCMOTDEHH B 3aBATHH 5. MHEOr0 TAKHX 3871849 BOSHAKAET
TaKXKe NPH PACCMOTPOHHH 0CO0OT0 BHJAA TPEYTONLEWKA, KOTODEIH HHOTAS
HAZHEAT asmoxeduannwnm (Tepuan spen C. H. 3erens).

Ompenenenne, TpeyroJsHAK, OZHA A3 CTOPOH KOTOPOT'O AB-
JACTCA CPpedRUM K6adpamuunvim IBYX APYTHX, HashiBa-
eTCH a8MoOMeTURHHBLM.

QOueBNAHO, TTO ABTOMEAVAHHLIM ABJACTCH, HAIPHMED,
PaABHOCTOPOHHHIN TPEYroOJBHHK.

IIpe:xae yem craHeT sAceH CMBICA TAKOTO HAasBAHMA Tpe-
YrOJILHEKA, YCAOBAMCH JUIA BCeX 3878Y HTOrO 34HATHH CTAH-
AapTHO 0003HAYATE AJHHK CTOPOH TpeyToabEnKa ABC (BC =
=a, AC=b, AB = ¢); my, mp 1 m, — MeAHAHH TPeYroJLHH-
Ka, IpOBeNEHHEIE K COOTBETCTEYIOIANM cTopoHam; M — Tou-
Ka IepeceuyeHnsA MeAmnaH, () -—— LEHTP ONHCAHHOHN OKPYIKHO-
ctu. Eciim ABC — aemomeduannviii TpeyTOJBHAK, TO b =

a®+¢f
2 (egb<go).

Tenepb pACCMOTPUM 38JAYY, PEIIINEB KOTOPYIO, MBI CMOXKEM
cOPMYAAPOEATE GCHOBHOH NpPHAZHAY, ABTOMEIHAHHOTO TpeEy-
FOJILHHKA.

3amaga 9.1. HaliauTe 3aBHCHMOCTD MeXAY CTOPOHAMH Tpe-
YrOABHMKA, ©CAH TPEeYrOJAbHAK, COCTABJEHHHIA M3 €T0 MeA’-
aH, eMy nogoleH.
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Pemenue. BocnoarsyeMes GopMynoll Aad BhIYHECICHHA

v 2b% 4 202 — g2

ZTAHE MEZHMAHE] TPEYTOJBHEKA! IMi, 2 (e
HECAOMHO BbiGecmu, docmpous mpeyzoaviux 00 napaineno-
ZPAMMQ U UCTIOAbIYR mom (PaKm, ¥mo cymMma Kxeadpamoe ezo
CMOpOH PacéHa cymMe kKeadpamos duazonareii).

C eé DOMOIRIO AOKAKEM, UTO 60nbliell cmopone mpeyzone-
HUKaG coomsemcmaeyem Menbuiar Meduana, u naobopom, 6oab-
well meduane coomeememnayem mervuiaa cmopora, Mehcreu-
TEIBHO, PACCMOTPHM PABHOCTH KBAXDATOR ABYX MeXHAH:

s _3_28+2%—a® 2a®+22-b2 _ 3(b?-a?)
mg — my = 1 - 2 = 2 .

CaegopaTeanHo, b > a & my < m,. Taknn obpazom, yerosne

ma my Mme
3884 PABHOCHJBHO BRIIIOJAHEHHIO PABEHCTBA "'e— = — =

b a
(e orpanuyeHna OOITHOCTH MOMKHO CUHTATH, UTO 4 < b < ¢).
2 2
m, m,
Ero cnefacTeueM ABAAETCA PABEHCTBO ?f‘ = —;, MNoACTABUB
a

B KOTOpPOe BBEIPDAVKCHHA AAA MeAdaH W H30ABMBINHCE OT 3HA-
MeHaTeNd, IONTYIuM

a2 +2¢% - a®) =2 (2a% + 20 - ?) &

(a2 1 a2
o W@ -)=at-cte a=cumb= 2—241-.

B oﬁaonx CAYIAAX TOMKHO eINé BEIOOJHATHCA PABEHCTEO
2

mg _ My
2 b’

Tak xak ¢ € b £ ¢, B HepBOM clyuae HOAYUHM, YTO HC-
KOMBI# TPeyroJbHHUK DABHOCTOPORHMH, ero MeAHAHKI PABHEI,
3HAYAT, TpefyeMoe pABEHCTBO, OUEBHAHO, BRIIIOIHACTCA.,

Bo sTopoM cayuae

mi 2%+2%—-a® a*+cP+2P-a® 3
P 4c2 - 4c2 T4
- my = 2a* +2¢% — b* = 4% - b =2 o ects rpeyemMoe paseH-
v 4p? 4b? 4’

CTBO TAKME BBRINIOJAHAESTCH.
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TaxuM ofpasoM, choPMYIIPOBAHHOE B 3ajade YCJAOBHeE SB-
JIAETCA OCHOGHLLM RPUSHAKOM AEMOMEIUARIOZ0 MPEYLORD-
ruxa. IIpoBens aHAJIOTUYHEIE BHIKJIAAKH, HECIOMHO HpOBe-
a®+¢f

2
a, b ¥ ¢ — aBTOMeANaHHEIL, TO eCTh CHOPMYANPOBAHHOE YCJI0-
BHE MOKHO CUUTATL H OCHOGHBIM CE0WCMEoMm aemomeduarn-
HOZO MPEY20NLHUKG.

B zaxiaio9enye OTMETHM BAKHOE CIEACTBHE IOJYIeHHBIX
YTBepKIeHMI, BOSHHKIIee [0 XOAy BHIKJSAOK: 6 asmoimedu-
GRHOM MpeyzonvHUKe KodpPuyuenm nodobur «meduanno-

PHTH, 9TO €CJIHA b = , TO TPEeYIrOJABHHK CO CTOPOHHAMH

V3
20% MPEYZOABRUKA U CAMOZ0 MPEYZOABHUKA DABER ?.

9710 cBOKCTBO MOXKHO TAKME IOJAYIHTH H A3 APYTHX ¢006-
paxenmii, JlelicTBATENALHO, OTHOMIEHKE IJIONIaAel MOROOHEIX
duryp pasno KBaapary xosdpdunmenra moaobnudA, a B IoHoM
TPeyTroJbHHKe OTHOIICHHE INIOMIANA TPeyTroJbHHKA, COCTAB-
JIEHHOTO M3 ero MeAMaH, K IJOIMANA CAMOPG TPeyTOJbLHHKAa

PABHO g (cM. sagagy N 70).

dagauy nIH CAMOCTOATEALHOrO pellieHHs

3amava 9.2. lokaxuTe, 4TO CpegHUH 10 BeTHIAHE YTOA
ABTOMEIKAHHOTO TPEYTOJABHHKA He npesocxoaur 60°,

3anaua 9.3. JoxaxnaTre, 4TO TPEYrOJbHAEK ABAALTCH ABTO-
MegHAHHEIM TOTAA ¥ TOALKO TOTHA, KOTAA:

a) MeIMAHEl 3TOTO TPEYTOALHAKA, B3AThHIC B IOPAAKE BOS-
pacTaHuA, o6pATHO NPONOPIAOHAJIBHE] €r0 BEICOTAM, B3ATHIM
B NopAAKe yObBaHUA;

0) O/lHA W3 €r0 MeAUAH JABIAETCA CPEAHUM KBAXDATHYHRIM
ABYX APYTHX;

B) BEPIIMHA, CePeAUHH ABYX CTOPOH TPEYrOABHHKA, CXO-
JAINHEXCA B 9TOH BepIIuHe, W TOYKA NlepeceueHHA MeJNAH Je-
JKAT HA OHOH OKPYAHOCTH.

Saxaua 9.4, ITyers meauana BB’ rpeyrosapsuka ABC nepe-
CeKAeT OXPYIRHOCTDH, OMHCAHHYI0 OKOJO 3TOrO TPEYTOJBHAKA,

79



B Touke T. JJoKkayKkHTE, YTO TpPeyroasHuk ABC — asTroMennm-
aHHHI TOTIa H TOJBKC TOTAR, KOTAA:

a) M — cepepgmna BT;

6) Touxn M u T CHMMETPHYHEEL OTHOCHTENLHO TOUKY B’.

3anaua 9.5. oxaxxure, 4To TPEYroJAbHUK ABAACTCH ABTO-
MefHAHHEIM TOTAA H TOJABKO TOTHA, KOTAa CepeANHAa OTPe3-
Ka BM JexAT HA OKPY;KHOCTH, OPOXOJAlNei depes cepefHHE
CTOpOH TPeyToabHHKa ABC.

3apaua 9.6. Ilycte O — UeHTp ONHCAHHOH OKPYHHOCTH
TpeyroabHuKA ABC (0OTAMIHOrO OT NPABHIBHONO)Y; M — Touka
nepeceueRna ero MeauaH. [lokamnTte, aro npamas OM mep-
MeEANKyNApHa Mexnane BB’ Torga M TOAbBKO TOrAA, KOTAa
TpeyroabuuK ABC — aBToMeJmaHHEIHA.

OTBeThl U pemeHHs

3agaua 9.2. Iycte b = a? ;c & 2(}2 = a® + ¢2, rorga

ZB — cpeaHR MO0 BeAWIHHE YIoJ Tpeyro.ubnmca Ilo caen-
al+e —b2 bz 1
e 2=

2qe 2ac 2

= ac. CneposaTensHo, /B < 60°, uro u

CTBHIO U3 TEOPEeMBI KOCHHYCOB cos LB =

a® + 2

TaK Kak b2 =

TpebOBAZOCE AOKAZATE,
Sagaua 9.3. a) [IocKOIBKY BHICOTHI TPEYTOJABHUKE o0paT-
HO NPONOPHHOHANLHEL CTOPOHAM, K KOTODHIM OHH OpoBexe-

HH, PABEHCTBO My h, = mphy = m h,; PABHOCHALHO PABEHCTBY
Ma _ Mg _ Me

c b a’
7., 32 2 2
6) mp = Hm“;m°#2m§=m§+m§¢>-2a—+%c~2—b=
202 _ 42 2a% 4 ap2 _ o2
=2"2+4” =+ = +4" € o424 -202=4p%+al+
2, .2
o +¢
+e2eab=4/2 .
2

B) IIyets Touru A’ n C' — cepeguaw cropor BC n AB rpe-
yroasaura ABC, N — Touka nepeceueHHA cpefHelf THHEHNI
A'C' m meguanr1 BB' (cum. puc. 9.8). Tak kax N — cepefuna
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A'C’, NA' = NC' = 3. Kpowe roro, NB = ™, NM = NB' -

—MB = %. Touxn B, A', ¢’ 1 M nemar ga OAHOR OKPYHK-
HOCTH TOTAA H TOJABKO TOT/AS, KOTAa BHIOJHAETCA PABEHCTBO
NA' . NC' = NB-NM. B HanieM ciaydae 5T0 PABEHCTBO IIpU-

MeT z—m;f Tmﬁmmz—w OOJNAVICH-
AT T 12 b = g TomE
HOE paBeHCTRO, B CBOXO O04Y€PeAb, PABHOCHAILHO DABEHCTBY b=
2 2
a“+4+c

= . 9TO H TPEOOBANOCE AOKAZATE.

Puc. 9.3

Sapaua 9.4. PaccMoTpPHM OKpPY;KHOCTB, HpPOXOAAIIVIO Ue-
pe3 BepmiuEy B AAHHOTO TPeyroJabHEUEKA, B Touwkd A’ u C' —
cepeaArHE cTOpoH BC n AB (cM. pue, 9.4a).
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IIycrs M’ — Touxa mepecedeHHus 3TOH OKPYRHOCTH H Me-
Iuanst BB, IIpa roMoTeTrud ¢ HeHTpoM B m xoasbdunneHTOM
2 oGpasomM 5Toll OKPYEKHOCTH ABIAECTCS OKPYHKHOCTD, OIIHCAH-
HasA OKOJO TpeyroJbREKa ABC, a ofpasom Touku M’ — Tou-
ka T. CnenonaTensuo, M’ — cepeanna AT. ITo KoxasamHOMY
B 3agaue 9.3p TpeyronsEuk ABC ABAgeTCA ABTOMEINAHHLIM
TOrZA X TOJABKO TOTAS, Koraa Touxka M’ commagaer ¢ Touroi
M mepeceuenus ero MeJHAH, UTO JOKASEIBAET YTBODIKACHUE
a). YTeep:xaceHKe §) pABHOCHALHC YTEEPHJACHHUIO 4), TAK KAK

BM = Ej-JBB'.

JApyrol BoSMOXKHEERN ¢mocol AOKASATENBCTEA OCHOBAH HA TOM, UTO YIJIEL
TPeyrOALHAKE, COCTABNECHHOTD F2 MeAHAH, COOTBETCTBEHHO PABHBI YIJIaM
JAHHOTO TPeyrOARHEKA (cM. puc. 9.46).

3azaua 9.5. PaccMOTPHM OKPYIKHOCTH, IPOXOAAIMYIO de-
pes Touxm A', B’ u C' — cepefsiHnl CTOPOH TPEYrOJBHAKA
ABC (cm. puc. 9.5). Tak kar Tpeyroasnurm A'B'C' u ABC
noxolunt, ZA'B'C' = ZABC. Ilyets P — cepeguna BM, Toraa
C'P | AM u A'P || CM, smauur, /C'PA' = LZAMC = LA'MC',
YcaoBHe ABTOMEIHAHHOCTH TPeyronbEuKa ABC papHOCHARHO
TOMY, UTo Toukn B, A/, B’ m M aexar Ha oxHolt OKpYKHOCTH
(cM. 3agagy 9.38B), uTO, B CBOIO O4YEpPeAb, PABHOCHILHO BBIOJI-
HeHHIO paBeHcTea LABC + LA'MC' = 180°, A aT0 paBeHCTEBO
PABHOCHJBLHO YeaoBmio ZA'B'C/+ ZO'P'A' = 180°, uro, B ¢BOKO
ouepenh, PABHOCHILHO TOMY, UTO TOUKA P et Ha paccMoT-
peHHO# OKPYHHOCTH.




MoiRHO TAKMKe MCHOABZOBATE TO, ITO YETHPEXYronnERsn BC'MA' n
B'A’PC' cuMMeTpHUHEL OTHOCHTENEHO CEPeRMEH Meauautl BE'.

VAHUTEIBAA TO, UTO OKPYIKHOCT, MPOXORAMIAA JEpes CepeHHH CTODOH
TPEYTOABANKA, HASHIBALTCA OKPYNNOCTBI0 Deosmu movex, AOKAZAHHOR
YTBeDKIeHHe MOKEO chOPMYNHPORATL TAK: MPEPIORLNUK RERIEMCR A6~
momMeduanrRM Mmozda u MoALKO mozde, xozda cepeduna ompesxa, co-
euNAIOUEZ0 BEPUURY C MOYKOI NepecetenNn Meduan, ReNUm NG OK-
PymROCMU JecRmu MOLER MO0 MPEYZORLHLKG,

3amaua 9.6. IIycts H — opTOLEHTD Tpeyroabuuka ABC,
R — paguyc ommcaEHO#R oKpy:KHOCTH (cM. puc. 9.6a). TIpen-
BapHTENLHO JAOKAXKEeM DABEHCTBO, CNPABEAIHMBOC AIA JIOG0TO
rpeyroapuuka: OH2 = 9R2 — (a2 + 2+ ¢?), tne @, bu ¢ —
JAJMHELL CTOPOH TPEYroApBHKA. A ero AokasaTelbcTBa HC-
mOJIB3yeM ToT akT, uro BH = 20B’ (¢cmM., HanpumMep, 3a4a9y
J48 nau sanauy 1676). Toraa ecau E cepeanna BH, To
OB'HE u OB'EB — napaanenorpammsl. Ha napaamesorpam-
ma OB'HE:

OH? + B'E? = 2(OB"? + OE?). 1)
Yunrumasn, uro B'E = OB = OC = R, n3 TpeyroanEuka OB'C
TOJYy9IHM, 9TO

OB? = R? — 12, @

Prc. 9.6a. Puc. 9.66

W3 napannenorpamma OB'EB: OE24-BB"? = 2(0OB'2+0B?),
ciefoBareasto, OE2 = 2(2R? — ib2) — BB,
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202 + 2¢% —p?

Tax gax BB'2 = .

s TO

2 2
OE2=4R2—za +ic2+b @).

Ioacrasus (2) u (3) B paBeHCTEO (1), monyamme OH? + R? =
= 2(R% - %) + 2(4R? — wf——i——) Ynpomas, TpHXogNM
& paserctsy OHZ = 9R? — (a2 + b2 + ¢2).

JoiaskeM Tenepp yTBEP:RACHUE 33Aa4YH. ¥ CJIOBHE IePIeH-
nuRyaAspeocTE mpamMbix OM u BB’ paBHOCHABHO TOMY, 4TO
TpeyroasHHK BOM — opamoyroasnui#t (eM. puc. 8.66), uro,
B CBOIO OYepefib, PABHOCHJIFHO BRIIOJIHEHI) DABSHCTBA OB2 =
= BM? + OM? ().

Bocooasayemcs pasencrsoM OH = 30M, koropoe cirexyer
U3 POMOTETHYHOCTH TPEYTONLHHKA M €r'0 «CPeANHHOTO» Tpe-
YrOoNLHUKA OTHOCHTEJABHO TOUKH M (cM. sagagy J48 unn 3a-
maay [1678). Torna

om?— lom?—R?_ a?+b%+c?
9 9 )
2 a2
Kpome Toro, BM?2 = %BB’2 = %, a OB2 = R2,
ITogcTasue 5TH BRIpAMeHHA B PABEHCTEBO (*), IOJYINM paBeH-
CTBO
20 +2%2 -0 5 a®+bP+cf
R2 = 9 +R — Ts
2 a® +cf
KOTOpoe DABHOCHABHEO paBeBCTBY b = ———. To ectn HC-

XO0AHOE YTBep:KACHHe DABHOCHABHC TOMY, ITO TPEYTOJLHHK
ABC — asToMeAHAaHHEIL. .
IIpamaa OM, Ha KoTOpOil Je:KNAT TAKKe U TouKa H, HASKBAETCH NPS-
Mmotl Mirepa TpeyronsHEAKa ABC, N02TOMY JOKASAHHOES YTECDHACHNE MO -
HO 6HI0 cHOPMYIRPOBATE HHANE: MPEYLOASKUR AeAReMeR asmomedun-

BN mozda u monske mozda, Kozda ezo npamasn Idinepa nepnenduxy-
ARPRA meduaxe. '

Mao:rHO TaR®e HCOOALICBATE Bagauu 148, 11676, 6961175,
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3amarue 10

BasemenHoe cpeaHee apadMeTHIecKoe.
BexTOpHI H KOOPANHATHI

Ha 310M 3aHATHH OyAYT PACCMOTPEHE! HEKOTODHIe BEKTODHLIE COOTHO-
IMeHNs, COACIIRAINAS cpefHee ApHMMeTHUYECKGe ¥ BIBENICHHCE CPOAHOe
SPUPMETHISCKOS HECKONBKUX BEKTOPOB. PaccMATDHAAIOTCA TAKMKE AHAIO-
THYHEE ROOPAMHATHRIE (OPMYNBI, YT0 TMOZBONAET BEIACHUTH IeOMETpHYE-
CKHif CNEICT BIBEIIEHHOTO CPEAREro APADMeTHUECKOTO HeCKOMALKEX THCAT,
Ilpreesén pAA reoMeTpHYECKHR 34KAY, KOTOPHIe YA00HO DEIIATH BEKTOp-
HEIMM METOZOMH, [IPH STOM OORABAHOG, AKX PJeKTHEHO ANG 9TOTD HCOONb-
BOBATH NOHATHE YEHMPOUIE cucmeMmb mosex,

Ha orpeske AB pacceMoTpumM Ta- A M B
m
Ky TOUKy M, aro T A {cm. m n
puc. 10.1). PaccMOTPHEM TaKiKe Ipo-
H3BOJBLHYIO TOUKY %a ILIOCKOCTH K
BHIpasuM BekTOop OM uepes BeKTO-
— —
prt OA m OB, Jina sToro sammmem o
YCROBHe 8a7aYM B BeKTOpHOH dop- Pre. 10.1
1— 11— —
Mme: ;MA + ;MB =0,
Tax nmm=&’—&&, Aﬁ:ﬁ’—ﬁf, TO

—_—  — — —— —
n(CA—-OM)+m(OB—-OM) = 0 &
& OM = —~
m4in

910 yTBep:KIcHHMEe MOXM(HO TAKKEe BLIDASHTL U B KOODAH-
HATHOI dopme. Ecar O — HAYANO KOODIWHAT, G, by B x; —
COOTBETCTRYIOIMAE KOOPANHATH Touek A, B m M, 1o

— m -—
04 + mOB )

_neap+m-by
T m+n
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(ommemunx, wmo smo 8epro He moavko 6 dexapmosoil, HO
u 6 aboll adunnoil cucmeme xoopdunam u He 3aeucum om
KoAuYeCcmea KoOpoOuHam mMouKy, Mo ecmb OM DAIMEPHOCIU
npocmparcmea).

ITocnemnee paBeHETBO B TOYHOCTH COBHAJAET C ONpexaele-
HHUEM 838€lUEeHROZ0 cpedKezo apUudMemitueck020 JBYX Tuces
H 3TO He cayvadHo, [leficTBATENLHO, €CAM R B M — MACCH
TOYeK A U B COOTBETCTBEHHO, TO TOYKA M ABIAETCH NEHATPOM
MACC CHCTeMEl, COCTOAMIeH U3 STHX TOYEK, MOCKOILKY paBeH-
cTBO N+ AM = m - AN BolpaxkaerT Apxumedoso npacuno poi-
yazal

B aroM Mecre NoJesHO TaKKe BCOOMHHTHL YCIOBHE H DEeINeHHe 3878
gu 1.6,

Ilo apamornm MOXxHO chOpMYyIHPOBaTE B BEKTOPHOMH (op-
Me [ onpeesieHHe HeHTPA MACC CHCTEMEl B3 71 TOYEK: MOYKa
M nraavieaemcs yenmpom macc cucmembi movekx Ay, A, ...,
A, Maccol KOMOPHLX PAGHBL M1, M2, ..., M, COOMELINCMEEH-
RO, ecau Inn A1060l mouxu O 6mnoORRAECMCS PAGEHCMEO!

—_— — —_—
aﬂ—b‘ a m10Ay + meO4s + ... 4+ m,04,

(2)
mi+me+...+m,

O6obmenneM npasuna pwiaza GyaeT papHOCHIBLHOE pa-
BEHCTBO .

miMA; + maMAy + ...+ moMA, = 0. (3)

PasuocunsHOCTh paBeHCTS (2) H (3) caeayer M3 TOro, YTO
Eag moboro k BepHO PaBEHCTBO

OA, = OM + Ma4,,

Beegenne moHATHA OEHTPA MACC CHCTEMEI TOUYEK ITO3BOJIA-
eT PemIaATh HEeKOTOpHe PeoOMeTPHYeCKHe 3a7MadH OCOORIM Me-
TOOOM, KOTODHIA Tak M HASHBACTCA — Memod Macc, a TaK-
e BBECTHM H HCIIONL3OBATh GapuyenmpuvecKue xoopduna-
mui B OpocTpaHeTee, IlogpobHO ¢ 9THMH METONAMH MOXMKHO
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noanakxoMutcd B [1] 1 [3], a mac 6yaer Goablle MHTEPECOBATH
qacTHEIA eryuali meHTpa Mace, KOTODRI ofserdaer pemenue
MHOTHX 38489 ¢ IOMOIILI0 BEKTOPOB,

Onpegxenenne. Ifenmpoudom cucreMnt Todex A, Az, ..,
A, HageIBaeTed TAKAA ToOUKa M, 4TO

— —— — =
MA, +MAs+...+ MA, = 0. (*)

Kax 6rjIo mOKasaHO BBIIle, MORHO c(POPMYIHPOBATE PAB-
HOCHJILHOE YTBEPIKAcHHe: Touxa M apaderca yexmpoudom
cHCcTeMEl TOYeK Ay, Ag, .., A, TOTAS B TOIBKO TOrAA, KOTAA
Ans obofi Toukn O BEINIOIHAETCS PABEHCTBO

—_  —— —
w=OA1 +OA2:...+OA,,.

(%)

EXuHECTBEeHHOCTE Yermpouda n060i cHCTeMEl TOUSK MOMK-
HO A0KA3aTh METOAOM OT OPOTHBHOTO. [efiCTBHTENBHO, eCiH
K — emné ogmH MEeATPORS, CUCTEMEL ToueKk A1, Az, ., An, TO

—_— — —_—
(—)—E=OA1 +OA2:...+OAH-

Buqm'a.q aTO0 paBeHCTBO N3 PABeHCTBA (*+), MOAYIHM, UTO
OM OK 0 #KM 0 TO ecTh Touxkn K u M copmagalor.

Hcnonesys To, 4TO MOAYJABL CYMMLI BeKTODOB HE IIPeBOC-
XOANT CYMMBI HX MOAYJIeH, MOMKHO DOAYIUTE TAKIKEe BAKHOE
CJIGACTBHE PABCHCTBA (¥*):

[0A; +04;z + ...+ 04 _

|OM| =
n

rmerrarm— —_— —_—
< |OA;| + |OAz| +... +|04,]
= n »

npnqem PABEHCTBO MOCTHTAETCA TOTAR M TOJNBKO TOrAA, KOTAA
BCE BEKTOPHI OA;, COHATIPABIGHEL.
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Paccmorpum 3agauy, aABxgwomyiocsa Gasosoit ama Oonas-
IMMHCTBA 33j849, CBASAHHHIX ¢ MOHATHEM LEHTDOHAA. ¥CJIO-
BAMCH IPH 9TOM IOA YeHMPOUIOM MHOZOY20RBbRUXG (MHO-
20ZPARHUKAQ) IOHHMATEL Yermpoud CHCTeMEl, cocToame# us
€To BepINuH,

3apaga 10.1. 1) JdokaknaTe, 9T0: a) HEHTPORAOM OTDe3-
Ka ABJAETCA ero cepefuHa; 0) HeETPOUAOM TPeyroJLHUKA AB-
JIAeTCA TOYKA NepecedeHHsd ero MeAUAH; B) OEHTPOMZOM TeT-
pasfipa aBJstercA TOYKA MepecedeHnd ero MeAWAH (OTPE3KOB,
COEAMHAIOMINX BEePIIAHE! ¢ DEHTPOMAAMHA HPOTHBOJEIKAIAX
rpaueii).

2) B KauxZoM cayuae samnmuTe GOpMYJan! IJAS BeIYHUCITe-
HUSA KOOPDAMHAT HEHTPOHIA.

Pemeume. Ilycte M — HCKOMEIH IeHTDOHA, X; — €T'0 KO-
OpAHHATA; TOTAA H3 ONpefAedeHUs (%} caenyer, UTO:

—— — —— i

a) MA+MB =0 « MA = —MB, rae A u B — xomnu
oTpeska, 9To m o3HAYAET, ITO TOYKA M — cepexmmEa OTpes-
Ka AB., Ecam jXKe ACHOAB30BATH APYTYIO $OPMY OnpeiieseHns

—_— 1,7
HeHTpouza, To OM = E(OA + OB). TeoMeTpuuecKu CMBICK
2TOTO paBeHcTBA BHEeH H3 puc, 10.1a (OBCA — napannreno-
rpamm). Torza arbaa xoopamuara ToOYKH M HAXOZWTCA O

b
dopmyie x; = a";— X rme ap u by — COOTBETCTEYIOLIME KO-

opauHATE TOYeK A u B (cM. paseHcTpo (1°)).

Pge. 10.1a Pue. 10.16

6) m+ﬁﬁ3’+nTc' = T)) YuuTRBAA, 9TO m+ﬁ =
= 2MM,, rane My — cepeauua CTOPOHEI AB TpeyroasEHKA
ABC (cM. puc. 10.16), noayunm, aro MC = —2MMj, To ecTn
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Touka M gennt Meamany CMy B orHOmeHmHu 2 : 1, cumrasa
ot BepumHbl C. Takum ofpasom, M — TouKa mepeceveHUs
MeaunaH Tpeyroasaaka ABC.

OTMeTHM, 9T0, OPOBESH AHANOTHUYHEIC PACCYRACHUA JIA CEPeIRH CTO-
poE AB m AC, H MCHOABEYA eTHHCTEEHHOCTh HEHTPOHAA TPEYTOJLHHEKS,

MOMHO JOHA3ATH OCHOBHOE CBOICTBO MeAMAH TPEYTONBHHKA BEKTODHEN
crniocoGoM.

TIpuMensas Ompe/eIeRpe HeRTPONLA B apyroit dopme, mo-
JnyaEM paBercTBO OM = —(OA + OB + (Té) H3 KOTODOro ¢Je-

AVIOT KOODIVHATHEIE tpopmynm A7 TOYKM NepeceueHns Me-
ap+by+cp

AHAH TPEYTOJALHHEKA: X = "—"E———.
—_—t — —_— —

8) MA-+MB-+MC+MD = 0, rae ABCD — pammstii Terpa-
SAp. HYCTB Q— ~— HeHTPOHA rpanu ABC (cM. puc, 10.18), Torga
MA + MB + MC = 3MQ. Taxum
obpasom, MD —3MQ, TO eCTh
Touka M mexnr ma megmanme D@
TETPASZpPA H JENUT €& B OTHOIIe-
HAY 3 : 1, cunTas oT BepoInHEL D,
IIpoBeasa anaJOrHmIHEE pacCcyyae-
HUs JJIA OEeHTPOHJOB OCTAJBHEIX
rpadefi W HCOOJXBSYS eAWHCTBEH-
HOCTE LEHTPOHAA TETpas’Apa, Imo-
Jy4YHM, 4T0 M — TOuKa mepecede- Pae. 10.18
HUA MeJUaH TeTPa3apa.

ITprMenas onpefejieHHe NEATPOUNA B Apyroil dhopMe, To-

—_— 1,2 = — —
Jy4HM papeHCTBO OM = E(OA + OB + OC + OD), us xoropo-
TO CHEAYVIOT KoOpamHATHRE GOPMYIE A71a TOUKH HepeceTeHu
ag+ by +ep+dy
4

MeIHaH TeTpasapa: Xx =

3agauv ANS CAMOCTOSTENLHOIO PeImeHns

3anaua 10.2, JlokakuTe, YTO: a) U3 MEAUAH TPEYTOJIHLHH-
KA MOXKHO COCTABHTH TPEYIrONbLHHEK; 6) M3 MegHaH TeTpasApa
MOKHO COCTABHTDL 3aMKHYTYIO JJOMAHYIO.

89



3anaua 10.3. IlapanaeapHoid HpoeKOuell TpeyTOJBLHHKA
ABC Ha IIOCKOCTE ¢, He NepeceKalInylo 9TOT TPEYTrOJALHHK,
apaaerca Tpeyroapunx A’B'C’. Hafinnre paccrosnne MexAy
OeHETpongaMn TpeyroapEnkoB ABC u A'B'C/, ecnim AA' = a;
BB =b; CC' =e¢.

danaga 10.4. Ilycte M — TOUKA NepecedyeHHs AUATOHA-
mu AC' napannenenuneaa ABCDA'B'C'D’ u naocrocrn A'BD.
Hoxamure, aro M — nenrpons Tpeyroasanka A'BD, u Hail-
IHTE, B KAKXOM OTHOINCHWM To9ka M jgemut amaronans AC’.

3amaua 10.5. CyMMa paccToSHEN MeXy cepeIMHAMH TIDO-
THBOJEKAIINX CTOPOH BHITYKJIOTO YeTHIPEXYTOJbHUKA DABHA
ero nMoaynepuMerpy. HOKaKATE, TTO ATOT YETHIPEXYTOABHHK
ABNAETCA OAPALIICIOTPAMMOM,

3amaua 10.6. JoxkaxuTe, UTO: a) TOUKA IMepecedeHHA CPea-
HHX JTHHUIH YeTHPEXYTOJBHHKA (OTPe3KOR, COeRHHAIONTUX Ce-
PeAHHBl IPOTHBOJEMKANMX CTODOH) ABASETCH CEPeAMHON OT-
Pe3Ka, COSAMHAKIIETO CepefHHEl ero gmaroHanei; 6) orpes-
KH, COEANHAIOINNE CepeauHEl CKPeHIABalouInXca pébep TeTpa-
8Apa, NepecekaloTCd B €r0 NeHTPOHe W ACNATCA TOYKOH me-
peceYeHHA MOMOJIaM.

3anaqga 10.7. BypaTHHo 3aphl KJaJ B polne, rAe pocio i
AepeBheR. K MecTy RJIafa OH IMEN TAK: CHAYAJA IO OPAMONA OT
[IepBOre AepeBa KO BTOPOMY, MOKA He IPOIIEN MOJOBHHY Pac-
CTOSIHAA MEX(AY STAMH ACPEBhAMH; 3ATE€M OT 3TON TOUKM OH
IIéJI B HANPABJIEHHH TPETHETO iepeBa, MOKA He MPOMIEN TPeTh
PacCcTOSIHUS OT Heé [0 JiepeBa, OTTYAA HOBEPHYA B CTODOHY
YeTBEPTOTO AepeBa M IIPOoIIes YeTBEPTE PACCTOAHUA IO HEro,
H TaK Jajiee, MOKA He mMpomé — PACCTOAHMA 10 HAIPABJIEHUIO

K n-My ZepeBy H B 5Tol TouKe BHIKOmaJ saMmy. Bexa B TOM,
yro Byparuno sabuin, xaxmm o6pasoM IDpPOHYMepOBal Jepe-
BbA. CKONLKO M NOJKEH BHIKOOATE BypaTnHo, yTOOH HaBep-
HAKA HAATH KIan?

OTBeTH M pemenna

3amaua 10.2. a) IIycte AD, BE u CF — meamaHH Tpe-
yroasEUKa ABC, TOrga BHNOJIHAITCA PABEHCTBA
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— 1,— — -
AD = E(AB + AC),
BE = £ (BA +BO),
CF = %(C_i +CB)
(cm. sazagy 10.1a). CaegoBaTessHo,
—_— — — | P e T T T —
AD+BE+CF = E(ALB+JIE¢A+AC+c,&«1+}3»c+0}3) =0.
Tax xax 9TH TPH BEeKTOpPA He KOJUIMHEAPHEI, H3 OTPEIKOB
AD, BE u CF MO¥HO COCTABUTb TPEYTONbHHUK.
6) Ilyctes AD, BE, CF n PQ — meanauwn Terpasapa PABC,
TOTAS BHIIOJHAITCH PARCHCTBA!

AD= (4B +AC+AP), BE=(BA+BC+3BB),
— 1 — —= = _— ] = =
CF=—(CA+CB+CP), PQ:—(PA+PB+PC).

{cM. sagauy 10.10). Cma,nnnaa HOICHHO OTH PABEHCTER, NO-
AyYnM (AHANOTHYHO I. a)! AD + BE + CF + PQ 0 O1H Je-
ThIpe BEeKTODA TaKiKe He KOJUINHeAPDHBEI, IIOPTOMY H3 MEIHAH
TeTPASAPA MOKHO COCTABNTH 3AMKHYTYIO JOMAHYIO,

OrmereM, vro 8 000MX OVEKTAX PAKTHUECKH NOKA3AHBE Goslee «CHIb-
Hble» YTBeDMIEHEA, KOTOPLIe MOMKHO CHOPMYIAPOBATE TAK:

a) KaKkoB GH HA 6L TPEYTONBHEE, CYIIECTEYET APYIQil TpeyronbHAL,
CTOPOHBI KOTODOTO PABHBI M NADAJLICIBHR MEAHAHAM HEPBOTO;

6) Kaxos O ma Osin TETpPAsAp, CYLUIECTEYET SAMKHYTAA JNOMAHAA, 3Be-
HhA KOTOpOit pABHEI H TMAPATNCILHE MEAMAHAM TETPAsApA.

3agaga 10.3. IIycte Touku M m M’ — penTpoman Tpe-
yroapankos ABC u A'B'C’ coorpercreenno. Tak Kax

— _— — —
o_n’ef=%(0A+&§+&) n WI’:%(OA’+OB’+OC’),
BHITHTAA 3TH PABEHCTES IIOMJI€HHO, HOJTYIHAM

e 1 — ] —_—
MM’=§(AA’+BB’+CC’).
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—_— —_— — —
Kpowme Toro, MM’ {1 AA’' 11T BB 11 CC', anavur,

—— — —_—

|AA’| + |BB|+|CC'} _a+b4c
3 3

(cM. caemcTBUe M3 PABEHCTBA (*%)).

—_—
MM =

Hng pemeHns 3a7aYM MOEHO TAKYKEe HCOCALIOBATH H METOH KOODAH-
HaT. Ecar sagarh addHHHYIO CHCTEMY KOODAHHAT TAK, 970 M’ — =auamo
KOODJHUHAT, £8e O0CH PACHOJATAKTCA B ILIOCKOCTH &, A TPEThA OCh Tapa-
JeNsHA NPOeKTHPYOIell npaMoii, To COOTBETCTRYIONIHEG BEDININHE W IeHT-
POHZAS TPEVTORLEAROBP BYLYT PAMINYATLCH TONBRO TPETHBHME KOOPIAHATA-
M, DPHIEM I BCEX TOUEK TpeyroabHAKa 4'B'C’ sra xoopaMEaTa paBHA
EyI0, & 1A BePIINE ¥ NEHTPONAA TpeyroabHdKs ABC ona pasHa aaHHO-
MY M HCHOMONY PACCTCAEHAM COOTBETCTSeHH(. Toraa NecxoMas ROOpAHHATA
PABHA cpefHeMy apndMeTnuYecKoMy KoOOpAHHAT ToueK A, B u C (cM. 3aaa-
gy 10.16). IIpE TaxoM NOTXORe 38Ja9Y MOMKEHO OGOOMIATE: ecan KAKAA-TO
H3 Touex A, B, C mag M maxopmrrca B ApyroM MOAYOPOCTPAHCTEE OTHOCH-
TeNLHO IJIOCKOCTH &, TO €8 KoOpAMHATA Gepéred co SHAKOM MHHYC, TOTAA
noaydeHHan GOpPMYNa ocTaeTCH BePHOM npH A060M BIANMHOM PACIIONOKE-
HHHE TPeYroabARKa ABC B NI0OCKOCTH .

3a;xaqa_!_q;4. Orne-r:_A”M : _J'I’JC_-——}I : 2,

Tiycte AA’ = @; AB = b; AD = i(cm. puc. 10.4).
Torza o NPaBWAY CIOMEHNA BeKTOpoB AC' = @ + b + €.
C mpyro#i cTOpoRLl, N4 nemrpomga M rpeyroxsunka A'BD

Ty li—= 37 —
sumosmsercs pasencrso AM = Z(@+ b +¢) (cm. sazavy
10.16). Creposarensso, ATJ = %I& , TO ecTh neaTpoun M
Tpeyroasuuka A’BD aBaserca TouKoid, yKasaHHON B ycao-
BHE, M AM : MC=1:2,




3anagua 10.5. Hyers K, L, M u N — cepeanHbI cTOpoH AB,
BC, CD u DA cooTBeTCTBeBHO ueThipéxyroasanka ABCD (cM.
1= 73 .
puc. 10.5). Toramem, aro KM = 3 (AD + BC). BeiicrBurens-
HO,

KM = (ﬁ+ﬁ)=—;~(ﬁ+ﬁf‘+ﬂ+ﬁ)=

B | =

= %(A.—>D+.'B_C)),

TAK HaX ﬂ+ﬁ=3.

Puc. 10.5

OTMeTHN, 9TO JOK23AHHOE PABSHCTEO CIDABSLINEO NPH JIOG0M B3AKM-
HOM DACTIOJOMeRNn orpeskos AD v BC,

— — aD|+Bé .
CreaoBaTeIbHO, |KH| = %|AD+BC| < [ , HpHIEM
PABEHCTEO JOCTUTARTCA TOTAA H TOABKO TOTHAA, KOIKA BEKTODE

— —
AD u BC conanpapmeHsl. AHANOTHIHO JOKAZLIBASTCA, UTO

1,-— |AB| + |DC|
|ﬂ|=-2-|AB+1Té|s—2——

(o uqéﬂa.nencmo JOCTHTRETCHA TOTAA B TOABLKO TOTAA, KOraa
AB 11 DC). CRIagspad DOWICHHO ABA HEPABEHCTRA, MOJAYIAM

|AD| + |BC| + |AB) + |CD|

2 .
IIo ycaorHio 387290 B 3TOM HEDABEHCTRE AOJLHCHO AOCTHTATHCS
pareHcTBO, noatoMmy AD || BC u AB || CD. CaenosarensHo,
ABCD — mapannenorpaMm, uro H TpefoBANOCh AOKA3ATE.

(KM| + [NL( <
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' TIo XORY PRHICHWA 38JaYH TAKXKE AOKABANO, YT ANHHA OTPE3RA, CO-
eAHHAKINErO CePEANHE! ABYX NPOTHBONSMAIINT CTOPUR YeTHPEXYTONLEM-
K4 (AnpHA cpexHeil IMHAE JeTHPEXYTONbHAKS), He NPEBOCXOAHT CPeaHero
apEdMeTHIECKOrO ANUE AEYX APYTHX CTOPOH.

3amaua 10.6. a) Ilycrs K, L, M 1 N — cepeiuHHEl CTO-
por AB, BC, CD u DA cooTBeTCTBEeHHO YETHIPEXYIOJLHEKA
ABCD, E u F — cepeaunsl auaroHanest AC u BD (cm. puc.
10.6a). Hycrs @ — cepexmma orpeska KM. Torga ana Jao-

6ot Touxn O: OK = %((74)+(7)B), OM = %(&5-{-0_15), cre-
AOBaTensHO, 0Q = %((TK’+O_B)I) = i(@+ 63+6_’c+63)
Ilyers €1 — cepeanna oTpesxka LN, a @2 — cepeamna oTpes-
xa EF. Paccy:kgaa aEajiOTNYHO, TOAYIUM

0Q; = 3(OL +ON) = (0B + OC + 04 + D),

—

0Q; = 3 (OF + OF) = 7(0A + OC + OB + OD).

Taxmam 06pasoM, TOYKH @ H §3 COBIAAAIOT ¢ TOYKOH @),
9TO PABHOCHJIBLHO YTBEPRACHUIO 3aAa9n. TarKxe Mol noaywu-
AU, UMO mMoLka @ nepecevenus mpEX YKOA3GHHLIX OMPE3K06
ABAREMCR Yyenmpoudom vemuvipéxyzorvnuxa ABCD.

Pue. 10.6a Pnc. 10.66

6) B npuBéfeEHOM pemIeHHH II. 8) HUKAK HE MCIOIbL30Ba-
JOCh, 9T0 TOUKH A, B, C u D nemar B ogHOH IIJIOCKOCTH,
IOATOMY AOKA3aHHOE YTBEPIKAEeHNe AONYCKAeT APYIYIO HHTEP-
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nperanmio. Pacemorpam terpasap DABC (cm. puc. 10.66), To-
raa orpesiku KM, NL n EF coeJMHAIOT cepefHHE ero momap-
HO CKpemumpalomuxca pébep. TeMm caMuiM JOKA3AHO YTO ITH
OTpe3KH {KOTOPEEe HASHBAIOT Humeducxamu TeTpasipa) me-
PeCceKaITCA B ONHOH TOUKe — LeHTpOHAe Terpasapa ABCD u
AeJATCA B Hell momoaam!

CooTHera HOMYUYeHHE pesyabTaT ¢ pemeHnem sagazd 10.1s, MomHO
3OMETHTE, YTO IATPOMA CHCTEMEL 13 YeTHIPEX TOUeK NOMKEC HAXOAHTE XABY-
Ma coocobamm: 1) Haditi HeHTpoUZ MOOHIX TPEX TOYER A PASACTHTDH OTDE-
80K, COSAMHAIOMKA ero ¢ JeTséproif Toukoil, B ornomienwn 1 : 3; 2) mpo-
H3BOJBHO pasfuTh TOYKHE HA APe NADH, HANTH NeHTPOHAM KasXKA0H mapu
ToOUeK U PASZeNATh COSAUHAMMA AX 0TPe30K TON0AAM,. ITOT MeTOS IoHC-
KA IeHTPOMAA MOMKHO ofofmmuTs (oM, 3anagy J[79).

3amaua 10.7. Orser: ogay amy.

IIyers Ay, Az, vy Ap — TOYKH, B KOTOPHIX PACIIONATAIOT-
ca Jepeskd., JJOKANeM, UTO He3ABHCHMO OT MOpAAKA ob6xona,
BypatuHO OKaMeTca B IeHTpoHZe »TOH CHCTEME! TOYEK, HC-
NOJB3YA MeTOoA MaTeMaTHIecKod HREZAYKOUA. JleficTBHTENLHO,
npm n = 2 BypaTHHO OKAXKETCS B cepe/iHHe oTpe3Ka Ay A —
ero nenrponze. [Ipegnonoxmm, uro upm n = k BypaTuso ora-
3anci B HEHTPOHAe T CHCTEMEI TOUEK Ai, Aa, .., A, TOrAA

oT = 04y +OA2: .+ 04 . Uz Tourm T OH TIPOXOAUT E%T

94CTh OYTH IO HATIPABIEHHIO K TOUKe Ay U IONAZaeT B TOU-
Ky M, caefoBaTenbHO,

2 k
OM = k—-OA,,H +551°7 = k+10Ak+1 + e

y OAi+OAy +...+OA, OA;, +OAs+... + OApps

k a E+1 ’

TO eCTh M — HeHTPOUH CHCTEMbL TOUCK A1, A2, vy Aptls
TaxkmaM obfpasoM, YyTBep:KjeHHe BEpHO IpPH JIOOOM HATY-
DaJILHOM .

OTMeTHM, YTO HEROTODEIe M3 384aY STOTO SAHATHS MOKHO PEIIMTE,
He HCIOAbSYH BeKTOPH, Hampumep, 10.2, 10,3, 10.6.

Mo:xHO Tax'ke Henons3oBaTh sanaan 46, N76-184,
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IIpunoxenne
3afaun Aaa CaMOCTONTEJLHOrO pelleHus

3amaua 1. 150 crasAapTHHX TEHHNUCHBIX MAIel BeCAT
8 kr. Cxoarsro Becar 19 mageit?

3agaua J2. Ecte 10 admor Becom 50 r 1 20 a610K BecoM
80 r. Karos cpegamii Bec abaoka?

3apaga /3. Baca BeMMHCANA cpegHEee apudMeTHIECKOE
TPHANATA UATHM LeJLIX wacen u moaydma 6,35. Hoxamxwre,
470 OH OIINOCH.

3amaua 4. Typuct cEauana npomen 10 kM o poBHOMH Ao-
pore co CKOPOCTHIO & KM/4, 3aTeM 8 KM B POPY CO CROPOCTBIO
1,6 ¥M/4, a mocaeaARM#A YUACTOK AMAHEI 6§ KM — nojx ropy
co cKkopocThsio 6 KM/u. Haliaure cpefHIOI0 CKOPOCTE €ro ABK-
FCCHMA.

3apaga JI5. Cpeasuii BO3PACT OZNHHAALATH ATDOKOE (QyT-
foabHOlM KOMaaAK — 22 rofa. Bo BpeMa MaTua OAHH U3 HTDO-
KOB HOJY9IAJ TPABMY M YIOEX ¢ Ioaa. Cpearmil BO3PACT OCTAE-
IMUXcA HA IOJie UTPOKOB cTaja paBeH 21 roxy. CxoapKo JeT
byTOONIHCTY, NONXYIHBOIEMY TPaBMy?

3agaqa /6. B saGopaTopun uMeeTcH ABA PACTBODA CepHOM
KHCJIOTHI ¢ IPOIEHTHHIM COflepXanneM KHCIOTH 5% u 40%.
CHONLKO PACTBODA KayKAOTO M3 BHIOB HOHANOONTCH, A TOTO
grobet moayuuts 140 a1 30% pacTeopa KHcAOTHI?

3agaua N7, Nexeranmua HekoTopoit cTpann Ha OaumMnuii-
CKMX HMrpax GYAET COCTOATh K3 COIOPTCMEHOB M YHHOBHUKOE.
Cpenuuii BO3pacT 9THX COOPTCMEHOR HA MOMEHT HAYAJA OJTHM-
muAfE cocTasut 22 rofa, a YMHOBHUKOB — 47 ner. ITpu sToM
CpefHHi BO3PACT BCEX WICHOB AEJIETAIAH OKAYKETCH DABHBEIM
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41 roay. KaroBa B 2Tofl fejeranuu Aoas YAHOBHHKOB, BHPa-
MEeHHaS B OpoIeHTax?

3amaqua 8. B pyrGoasHOM TYPHUPE IPHHANO YIACTHE Je-
CATHE KOMAaHA. B cpenHeM Kamaaa u3 aax Habpana o 12 ou-
koB. CKOJBbKO MaTdel s3akomwmiIochk BHNYBI0? (Kampas xo-
MaHAa CHIrpaJIa ¢ KRA0N no ogHoMY pasy. IloGega — 3 oaxa,
HU4ed — 1 ouko, mopasxenue — 0 oYKOB.)

3apaua 9. Koas u Baca 3a HOAOpL moayunnau mo 15 ome-
HOK: TPOMKH, 4eTBEpKH H nATéprH. Ilpm sTom Koas moay-
9HJI ODATEPOK CTOJABKO ’XKe, CKOAbKO Bacs 4eTBEpOK, ueTBé-
POK CTOJBKO e, CKONBKO Baca Tpoek, a TpoeK CTOJBLKO JKe,
croNBKO Baca narépok. Okasanocs, 4To cpexamit faxn 3a HO-
A6ps y ManbInKoB oZuHAKOBBIA. CKONMBKO Tpoek mosyunia Ko-
A B HOAGpe?

Samaza J10. B xnacce He Gostee TPHANATH YICHHKOE,
M POCT KasKAOr0 M3 HHX BBIDAMKAETCA HEJBIM YHCIOM CAHTH-
MeTpoB. CpegHMA POCT BCEX, KPOMe CAMOTO BEICOKOT'O, PABEH

148% CM, A CpeAHHUE POCT BCeX, KPOMe CAMOTO HUSKOTO, paBeH

4
149; cM. Ha ckonbKO CAHTAMETPOR CaMBIii BHICOKHH YUeHHK
JTOT0 KJIACCA BEIOIE CAMOTO HH3KOTO?

3amaua J11. B xaxaoll B3 KJA€TOK NPIMOYToAbHO#k Taé-
JHALBEI ¢ TPEMA CTPOKAMH H JBYMA CTOJONAMH 3AOACAHO THC-
a0, Cpepane apmpMeTHISCKHEe YMCE], 3AIIHCAHHEIX B IEPBOL,
BTOPOH M TpeThell CTPOKAX, PABHH G, b H ¢ COOTBETCTBEH-
HO, a cpeaHee apnpMeTHISCKOE THCSN IEPBOTO CTOA0A PABHO
d. Halixnre cpegaee apupMeTHISCKOS YHCEI, 3ATTHCAHHEIX BO
BTOPOM CTONOIE.

3amaua 112, Ha cKOABKO YBeIHIHTCA cpefHMit BO3pacT
VUEHHKOB KJIACCA Fepe3 Tox?

3azaua [13. Ilycte m — cpepnee apudMeTHIECKOE YHCeN
ay, g, .., &,. HalizuTe 3HaUYeHHe BHIPaXeHHA

{ay-m)+(az—m)+...+ (@ — m)
T
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3amaga 14, B HeXoTOpOM COpeBHOBAHMM YUACTBOBAIR 50
cTpenxoB. Ilepernrit ByGua 60 oukos; Bropoit — 80; TpeTHit —
cpesiHee apupMeTHdYeCKoe OYKOB NEPBHIX ABYX; YeTBEPTHIH —
cpenaee apudpMeTHIECKOe OYKOB NEePBEIX TPEX K TaK Jajee,
TO ecTh KAXANH caeayiommil crpenmox BHOHN cpeinee apud-
MeTHYSCKOe OIK0OB BCeX MpeARAVIOHE. CHONBKO 0YKOB BEIOHI
42-it cTpenok?

Sagaua JI15. B kaxaoil KIeTKe NPAMOYTOAbHON TAOAAIEI
sanucaHo yucao. Moxer jm cpesHee apAPpMeTUYeCKOe KARAO-
o cToanbma TabaunE GHTE D00 HTENIRHEIM, A CpegHee apud-
METHYECKOe Kaykaol cTpOKM — OTpHIATeARHREIM?

3anava J16. Heckoapko YUEHEIX SMUTPUPOBAJIK U3 CTPa-
HE P B cTpany 4. Mor am cpearuii IQ B ofenx crpasax Boa-
pacTn?

3apaua [17. OasoxaaccEmnsl Boba B cpereM HHMKe, YeM
OZHOKJIACCHHIE BaHH, 3TO K€ BEPHO M ANA MAJBRYHKOB-OJHO-
KJIaCCHHKOB, MoaeT au cpeflHMil pocr B Kaacce BoGa Owrrh
Goaplne cpegBEero pocTa B Kiacce Baun?

3amaua {18, B xayxgoit Kierke IMAXMATHOM AOCKU 3amm-
CAHO YHCJIO, PABHOE CpeAHeMy apHMMeTHYECKOMY CBOHMX CO-
cefmeli (mo cropone). JMoKaskuTe, UTO BCe 3ANMCAHHEIC THCIA
paBHBI,

3amaua 19, ViaTka npomoasaer 3a Kaxamii wac 1 mMetp,
Bepuo au, 4To B Mr000it MOMEHT BpEeMEHH €€ CPeZHAA CKOPOCTE
paBHa 1 MeTp B wac?

Bamawa [20. Moxer iam cpegmee apugmMeTUdecKoe
HECKOJIBKHX PASIHTIHEIX RATYPaIbHEX 9HCe] DABHATHCT HX
HanGonpnieMy obnieMy ZeauTeNio?

3amaga J{21. Ha gocxe Brinmcano 100 pagnuaBLIX duUCen.
JoxauTe, 9TO CpeAH HEX MOYKHO BHODATH TpuM UHCIA TaK,
uTO HX cpefHee apH(MeTHUeCKOe He OYAeT PABHO CpeZHEMY
aprEpMeTIYECKOMY HUKAKHX YeTHPEX U3 BHITHCAHHBIX YHCEJ,

3amaua 1227 Ha gockxe zammcaso 100 gmcen, mpm aToM
cpefnee apudmMernuyeckoe AOHIX TPEX A3 HUX YiKe 3almca-
HO, [oKaXuTe, ITO Bee YHCAA PABHBI,
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B3amaua J[23* B crpouky samacansr 100 QuCeN: &1, G2, we,
@100, OpHaéM @1 = 1, @100 = 100, a xampmoe UHCHO, KPO-
Me ABYX KpaifHHX, He Gonpmie, yeM cpefiHee APH(PMETHUECKOR
ABYX ero cocepeit. Joramure, IT0 dgq < 64.

Sagaua J124° TIpy KaKUX 3HAUEHHUAX 1 BCe HATYPAJIbHEIE
YHcaa OT 1 0 n MOMKHO PACCTABHUTH B IPYTOM NOpPAAKE TAK,
uyTo0L cpefHee apudMerdecKoe Mofoit rpyIInE A2 ABYX HAR
Gonee HOAPAA CTOANIKX dMcea He OLUIO measM?

Sapaua 125, a) Halinure cTopoHy KBaApaTa, IICIIAAb KO-
TOPOrO PABHA MJOMAKM HPAMOYTOABHHKA CO CTOPOHAMH 9 cM
u 4 cm. 6) Hafigure pebpo Kyba, eciu ero o6néM paBeH o0né-
MY IPAMOYTOJbLHOTO Napajieienunesa, HIMePeHHSA KOTOPOTO
pasHE 2 aM, O v = 12 aM.

3anaua J26. Ioxopyay MyTH JOmAXL ABMTIAXACH HAJEr-
Ke €0 CKOpocThio 12 xM/4. OcTaspHOM MyTh OHA IIJIA ¢ BO3OM,
TIO3TOMY €& CKopocTh OBliIa 4 KM/u. C karoii mocToanmo# cxo-
POCTHIO el HaAO OLLIO ABHAraThCA, YTOOL NPOHTHA TOT e MyTh
38 TAKOE JKe BpeMA?

Sazaua J27. B kpaodpnibMe «CaMOTOHUIAKKU» TPHU ApPY-
ra roHAT caMeoroH. ¥ Tpyca TeuéT XHUAKOCTL KpemocThio a%
B cTaHAApPTHAS OyTRIIL HADOJEAETCA 3a @ 9YACOB, ¥ Banbeca
TEUBT HMEAKOCTE KpemocTeio D% H Taxas ke OyTRUIL Hamoa-
HAeTca 3a b wacos, a y BuBanoro — ¢% H 3a ¢ 49acoB co-
OTBETCTBeHHO. J[Aa ycROpEeHHa nponecca Apyabda HAOPABHEAR
TPYOKE AIIDAPATOB B OZHY GYTLIND M HAOOJHAJIHU €€ 3a CYTKH.
Hajligmre KpenocTs DoaydnuBmeiica cMecH. (Kpenocmy acudico-
cmu — 3mo npoueRm codepranua 6 Heli cnupma.)

3amaya JI28. Ana opomia OyTh H3 UYHKTA A B OyEKT B,
a Bopsa — u3 nysKTa B B nyHEKT A. OHH BHINIM OAHOBPEMEH-
HO U IILIH ¢ NOCTOAHHREIMEA cKopocramu. Ilocae serpeun Bopa
OrLn B IyTH em@ 4Jac, a Axa — 4 yaca. CKOIBKO BpeMeHN mén
KAyl H3 HHX A0 MeCTa BCTPeun?

3amaua A29. Maaum u Kaprncor cpenm (ouxy BapeHBA
H KOPBHHY IeYeHbA, HAYAB ¥ SaKOHIKE OJHOBpeMeHHO. CHa-
uyana Maxsinmn en neueHbe, a Kapacon — BapeHbe, NOToM (B RA-
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KON-T0 MOMeHT) OHM momMeHanuch. Oxasamock, aro Kapacon
¢BheNl B NeBATHL pasd Goanime BapeHbs, YeM Manbll, 8 NedeHbSA
OHH cresH 1mopoBHY. JIobyio caagocts Kapacon ect GeicTpee
Manniina B ogEO H TO e KOJIHYECTBO pa3. B Kaxoe HMeH-
HO?

3anaua [A30. B Marasme OpHMBe3anm TPH copra xouder ¢
pasHolt memoii: 40, 60 u 120 pybaeit sa kuiaorpamm. Kom-
deT xa)KEoOro COPTAa UPHUBESNTH IPH 3TOM HA ORHY H Ty XKe
cymmy gemer. IlponaBern cras DpoAaBaTh CMECh ITHX KoRder
no 73 pybas 33 xomeiikm 3a KkmiorpaMM, HO BaEsa NoKynaTh
He CTajX, TAK KAK DenImj, 4yTo IeHa sasHmeHa. KTo m3 HERX
npas? (BoceTaHOBUTE JOTHKY 000HX.)

3anaua J31. Ha aocke B nabopaTopunm sanucaHBl ABA YHC-
aa. Kamaenii feHs crapninit REayannii corpyaank Ilera crupa-
eT ¢ JocKH ofia Yuesa ¥ NUIleT BMeCTO HUX X cpefHee apud-
MeTHYeCKOe H CpejjHee rapMOHHYEeCKoe. ¥ TPOM IEPBOIC NHA
HA AocKe OLLTH 3anmucaHu 9ucaa 5 u 2, Hailaure npouseege-
HHE 9uce)I, 3aMUCAHHLIX Ha AocKe Bedepom 2011-ro gu4a.

3azaua 32, Bopouxa cyMes y0eAHTh VIHNTEJIbHHAILY NOBLI-
CHTL eMY OILIeHKY 38 MTOIOBYIO KOHTPOJIBHYIO paboTy B IepBOM
YeTRepTH ¢ ABOMKHE Ha TPOiKy, mOcHAe yero ero cpefHul 6ann
38 ®TY YeTBepTh YBenwdmica Ha 4. Ilociae Toro Kak o mpo-
OeJaJl TO K€ caMoe BO BTOpPOH ueTBepTH, ero cpemHEH Gawn
38 BTOPYIO UYeTBepPTh yBeauumnaca Ha b, Ha cKoOALKO B HTOTE
yBeXmImACA eT0 cpefuu 6ann 3a nepboe noayrogue?

3agaua JA33. Oupegennte oTHOIIERAE ABYX HOJOKHTEIDb-
HEIX YHCeN, eCJAH OTHOIISHHE HX CPpefHero ApHGMeTHIeCKOro
K CpeAHEeMy NeoMeTpHUYEeCKOMY paBHO 25 : 24,

3anaua /I34. PaBHOYCKODEHEO ABMMKYIIAcA aBTOMOOUAL
VBEIHINBAET CBOIO CKOPOCThL HA NPAMONNHEAHEOM y4aCcTKe JO-
poru ¢ v; Ao va. Hafizmre ckopocTs aBToMOGHAA B cepepmHe
STOT'0 YUACTKA.

3agaua A35. s nyEKTa A B IYHKT B IIOASYT ABa KYKa
B Bo3Bpamalorc o0paTtHo. IlepBhil )KyK mponons B obe cTo-
POHEI ¢ OAMHAKOBOM cropoeTsio. Bropoii moas 8 B B 1,5 pasa
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6mcTpee, 9eM mepshlil, a ofpaTHO B 1,5 pasa Mennenneii. Ka-
KOH JKYK BepHYJICA B OVHKT A panbpme?

3amaua JI36. [Ia KaTepa, HMemEEe OANHAKOBYIO
CKOPOCTDH B cToAuel Boge, TPOXOAAT IO ABYM PEKaM OAWHAKO-
BHIEe DACCTOSHMHA M BO3BpamIaioTca obpaTHo. B raroit m3 pex
TAKOe ABHIKCHHE NOoTpelyeT MeHbIIe BpeMern: ¢ OBICTDRIM Te-
yeHHeM HAR ¢ foJiee MeqIeHHEIM?

3azaua JI37. loka:xHTe, YTO CPeAM BCEX NPAMOYTOJIBHEIX
TPEYTOJALENKOB ¢ JaHHOI MMuoTeRy30i paBHOOeApeEHLIH Tpe-
YrOJIBHEK HMEeT H HAHGOJARIIVIO IA0oINanb, M HamGoasmmit
NepHMeTp.

3amaga JI38. Ha oxkpyRHOCTH GRUIH MOCHETOBATENILHO BhI-
6pausi Toukn A, B, C n D. Xopant AC a BD nepecekalorcs
B Touke P. Halizute yron APB, ecnm yIJIOBRIE BeJIHMIUHE IYT
AB u CD paBHH @ U 3 COOTBETCTBEHHO.

3agaua J139. BayTpn yria pacnonoskeHH Ase OKPYRHOCTH
¢ neaTpaMu A u B. OHE KacaoTca APYT ApYyra H ABYX CTODOH
yraa. JokaxkHTe, 4TO OKPYIKHOCThL ¢ JUaMeTpoM AB rTaxike
KacaeTcs CTOPOH YIJa,

3amaua M40 Uz rouxu K — cepeaunn: cropount BC Tpe-
yroabauka ABC — BoCCTaBJIeH NepHeHANKYIIp K aToil cTopo-
He, KOTOPHIi IepecekaeT OKPY?RHOCTb, OITMCAHHYIO OKOJIO Tpe-
YrOAbHYKA, B TouKe D (Toukm D u A nemar B ogHON moay-
nnocr:_ol?m oTHocuTeARHO npamoi BC). Hoxkaxure, aro KD =
g1 Te

= =5 Tlie 1y ¥ o — PAAEYCHl BHEBITHCAHHLIX OKPYKHO-

cTell, Kacawumxca cTopoH AC u AB.

Bamaua JI41. JoxaxxuTe, YTO CTOPOHE! TPEYrOJBHUKA CO-
CTABAAIOT apUPMETHIECKYI) IPOTPECCHIO TOTAAS H TOJRKO 10-
TAR, KOrAA KOTAHIEHCH €ro HOJOBAHHEIX YIJIOB COCTABJIAIOT
apadMeTHYECKYIO IPOTPECCHID,

Sanaua 142, TokaskHATe, YTO B PASHOCTHOM TPEYTOABHHEKE
cpeABMil N0 BeJAAYHHe Yroj He Gojabine yem 60°,

3apaua J43. CTOPOHKE TPeyrolbHUKA CRA3AHKI COOTHOIIe-

muem b = 2 ; <. Hoxaxkure, uro ac = 6Rr (R 1 r — pagaycu
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ONMCAHHON H BIHCAHHON OKPYACHOCTEH 3TOro TPeyrojlbHHKS
COOTBETCTBEHHO).

3anaua JI44. Croporn TpeyrospHuKa ABC cBA3aHH COOT-

AB - BC

HomeHueM AC = . JIORaKNTe, YTO CYMM&a PaccTof-
Huil or a060#t Touku GHcceRTpHCH B AAHHOrO TPEYrONBHHU-
Ka [0 erc CTOPOH PABHA BEICOTE TPEYTOJBEMKA, NPOBeNSHHOK
K cropore AC,

3anaua JI45. B erunerckoM Tpeyroabaure ABC (yroa C —
opaMoii, BC — menbrnuit karer) madfinure yron BOI (Troukn O
o I — meRTpH ONHNCAHHON B BUHCAHHON OKPYRHOCTENH COOT-
BETCTBEHHO).

3apaua J146. Mokaxure, YTO JIMHA MeAHAHEI TPEYTOJIbHA-
KA MeHLIe cpedHero aprMeTHIeCKOro AMHH CTOPOH, MEXAY
KOTODPLIMA OHA NPOBEACHA.

Sagaua 47 Yermpéxyroasnuk ABCD — pnucaHHBIN.
Hokasxkute, uro ecni AD = BD, o AC;BC < AD,

3agaua 487 Ilyers H — opToneHTp (TOUKa NMepeceueHHs
BRICOT) OCTPOYTOABHOTO TPEYTroJXbHUKA ABC, R — paguyc OK-

PYKHOCTH, OMCAHHON OKOJIO 3TOro TpeyroasHukra. Joraxmn-
AH+BH+CH

Te, UTO —_— < R.

Samaua 7497 B BHIOYKJIOM deTHpéXyroabnuke ABCD
KasAyI0O M3 NMPOTHBONEXKAMINX cTopoH AB u CD pasgesuam
HA TPH PABHEBIE 94CTH H COOTBETCTBYHIHE TOYKHA ACJICHAA CO-
epmEmnnn, Halizpare nnomans cpexeit wacTu, ecnaw S, pep =
— Q.

3axaua J50. Yriu HeKOTOPOTO TPEYroJdbHUKA COCTABAAIOT
apudMermuecKyIo Tporpeccuw. JoKaKATe, YTO €CAH CTOPOHE
3TOTO TPEYIOJLHAKA COCTABIAIOT a) apudMerHIecKyio; §) reo-
METPHYECKYI0 IPOTPEeCcCHI0, TO 3TOT TPEYrOJLHHK — pAaBHO-
CTOPOHHHI.

3apaua JI51. Onpepennte ocTpuil yroax pomba, B KOTOPOM
CTOPOHA PABHA CPETHEMY F€OMETPHYECKOMY €ro AHATOHAJICH,

danaua 52. Nz pepmuHel npaMoro yraa C npaAMoYroiab-
Horo rpeyroasEuia ABC nposegena Bricora CD, Touku E n
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F — OCHOBAHHSA IECPUEHAHUKYIAPOB, ONYINEHHMX H3 TOYKU D
Ha katTeTl AC u BC coorsercreenno. Joraxure, 9o CD =
= ¢/AB.AE - BF.

3anmaua JI53. B yroa C Buacana OKPYYKHOCTD, KaCAIOIAACH
ero cTopoH B Toukax A H B. Ha Touku P, aexame# ga Gonp-
meit xyre AB OXpY:XHOCTH, ONYIIEeHH NepHeHEfuaKyaaps PK,
PM u PN ua upamme AB, AC n BC coorsercrBenso. Jloka-
¥uUTe, UYTO OTpe3ok PK ABAAETCH CPeAHMM reOMeTPHISCKHM
otpeskos PM n PN.

3agaua JIf4. U3 Touxn 7 nposeam K OKPYXKHOCTH KacA-
TeAsEYI0 TA U ceRyNYIO, IepeceKaloInyr) OKPYIRHOCTE B TOY-
kax B u C. Buccexkrpuca yrna ATC mepeceraeT xopanl AB u
AC B Trourax P m @ cooTBeTcTBeHHO. JloKayRHTE, UTO OTPE3OK
AP amafercsa CPeAHAM reoMeTpHIecKUM OTpeskoB PB m QC.

3agaua JI55. CepeanuHHEIe MePIEHANKYAAPH K CTOPOHAM
AC u BC rpeyrossanea ABC nepecerator Bhicory CH (uam
eé mpojomKenue) B Toukax P m @ coorsercrBeHHO. Haiinure
pagAyc OKDY'KHOCTH, OMUCAHHON OKOJ0 Tpeyroanuukra ABC,
ectu CP=p, CQ =gq.

3apaua /156 Yepes ABe BepIIMHLI PASHOCTOPOHHETO TPEY-
FOJIBLHIKA ¥ ISHTP BIHCAHHON B HETO OKPY'KHOCTH IDOBeACHA
OKPYREOCTE, JIOKaMmuTe, UYTO OTPE30K KACATSIbHOH, mpobe-
ABHHOI K »TOH OKPY;KHOCTH U3 TPeThell BepIHAHE, eCTh CPeA-
Hee TeOMETDHUYECKOe MEMJY CTOPOHAMH TPeyroJbHWKa, CXO-
JAIMMHUCA B 9TOH BepilnHe.

3anaua /157, Jam yermpéxyroasEak ABCD. Orasaxocs,
YTO OKPYIKHOCTH, OIIMCAHHAH OKOJO TpeyrolbHHKA ABC, Ka-
caeTca cropoHEI CD, a OKpYRHOCTh, OHMACAHHASR OKOJO Tpe-
yroasauRa ACD, Kacaeres cropoHn AB, oxamuTe, 9To Ana-
roEans AC He GonpIme, ¥eM PACCTOSHHE MeXAY CepeiuHaMu
cTopoH AB u CD.

Bagava JI58° lan Tynoyroabuui TpeyromsEmx ABC. Ha
cTropoue AC, ne:;xameii IpOTHB TYOOrO Yyria, YKAXKHATE TAKHE
ToukH D, uro oTrpesok BD aApagerca cpeaENM reoMeTpHYe-
cxaM orpeskos AD u CD.
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3amaua 159, B TpeyrossHEnKe, JIUHE ABYX CTODOH KOTO-
POro paBHH & 1 b, mpoBefeHA BEICOTA K TpeThell cropone. Ilpu
KaKoM COOTHOHNIEHHMM MEXKAY @ U b OHA MOXKeT ABAATHCA CPef-
HHM reOMeTPHYeCKHM ABYX APYTHX BRICOT STOIQ TPEYTOJLHH-
Ka?

3amaua J160. B3 Tourn D, nexammeidl Ha cTopone AB Tpe-
yroasHuka ABC, mpoBeseHB ODpaAMble, NapajieJbHBIE NBYM
ADYTHM CTOPOHAM, KOTOPHe IepecexaioT croporet AC m BC
B TouKax E u F coorBercTBeHHO. HalfiuTe NIOMAAEL TPEYTOIb-
suka CEF, ecau mnomaan Tpeyronsauxos BDF u ADE pas-
HH Sy 71 Sa.

3agaua JI61. IIyers H — oproneHTp TpeyrojbHuKa ABC,
K — taxas Touxa HA BEICOT¢ AD, uro /BKC = 90°. Jlokaxn-

Te, 410 Sprc = v Sasc * SeHC.

3agaua 627 Borpyr oCTPOYTONLHOTO TPEYToAbHUKA ABC
OINCAHA OKPYKHOCTH. KacaTeinbmble K Heil B Toukax A, B
2 C momapHo mepecekaloTea B Toukax M, K u L. Touxu D,
E u F — oCHOBAHHA BHICOT TpeyroabHnKa ABC. Horaxure,

uaro SaBc = +/SmkL * SpeF-

3amaua 163. JoxaxuTe, 9T0 TPEYrOABHAK, COCTABICHHBII
H3 BLICOT TPeyTroabHEKa ABC, ABNgeTca rapMOHHYECKHAM TO-
ria U TONLKOQ TOTHA, KOTAa TPEYTONLHNK ABC apaserca pas-
HOCTHBIM.

3apmaua J164. Ksagpar Bumcar B TpeyronsHEK ABC Tak,
YTO JBE €ro BepIIWHK JeKaT Ha cTopoHe BC, a ARe Apyrme —
HA croponax AB u AC. Halizure cTopoRy KBajgpaTa, €cju us-
BeCTHO, uT0 BC = a, a BLICOTA TPEYTOJLHUKA, MPOBEASHHAN
H3 BePIIHHE 4, AMeeT JIHHY R,

3agaua J[65. Mokarxcure, ¥TO GHCCEKTPHCA TPEYTOJILHHKA
MeHbIIe CPeNHEr0 FADMOENYECKOr0 CTOPOH, MEKAY KOTOPHIMH
OHA IpOBeAcHA.

3anaua 166. Buccexrpuca AD tpeyroasEnxa ABC pasHa
HOJOBHWHE CPeAHEro rapMoamgecrkoro crtopor AC n BC, Hai-
AHTe YIroJl A TPeyroJabHUKA,
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3agaua J67. Hoxamxure, uro ecam oproneHTp H ocTpo-
VTOJBHOTO TPeYTOABHUEKA ABC aexutr Ha orpeare KL, coexu-
HAINEM OCHOBAHUA GHCCEKTPHC, OPOBeIeHHEIX A3 BepITHH A

1 1 1, - 1 _ 1 1

BE-AE TG O /B = oA T wslC

3anaga J168. B parmoOGeaperHbIH TPEYrOABHHK BOUCAHA
OKPY®HOCTE, TOYKH KacaHusa AeAAT KRaXAYI0 GOKOBYIO CTO-
POHY HA OTPESKH 1M | N, ¢CIATAA OT BepPMNHLL. K OKPYKHOCTH
TPOBeAEHK TPH KacaTeNhHBIE, NApA/ICIEHEE CTOPOHAM Tpe-
yroapHUKA. HafiAuTe ZAMHE OTPe3KOB KACATEILHLIX, 3K
YEHHBIX MEEIY CTOPOHAMH TPEYTOJAbHHKA.

u C, ro: a)

3apaua J169. JormxuTe, UTO TPEYTOJIBHAK OJHOBPEMEHHO
ARJIAETCA: a) PASHOCTHRIM H MApMOHHYECKHM; §) pASHOCTHBIM
M ABTOMEZWAHHEIM; B) TAPMOHHYISCKHM U ABTOMEIHAHHBEIM TO-
TAA H TOABKO TOrAa, KOI'a OH PABHOCTOPOHHHMN.

3agaua J70. Horamure, uro B A1000M TPEyroJb-HHKE OT-
HOWIeHHEe IIOIaTH TPEYIOIBHNKA, COCTABACHHOTO H3 €T0 Me-

3
JHMaH, K TIOLIALY CAMOIO TPeYrOJbEUKA PABHO .

3amgaua A71. Jnnea Megnadbl, IPOBEASHHAOH U3 BEPITHHE
B rpeyroasrura ABC, paBaa m. OKasajnock, 94TO OCHOBAHHE
aTOl MEeAWAHM, CEPEAUHBL ABYX ADYIAX MEeJUAH ¥ TOYKA Iepe-
ceueHHA MeIUaH JeKaT Ha ofHOI okpyxHocTra, Halizure AC.

3agaqua N72. B tpeyroasunxe ABC Touxu A’ m C' — cepe-
aaHBl cTopoH BC m AB cooreercreenno. Touku K m L — oc-
HOBAHHSA NePIEHAHKYASPOB, ONVIIeHHHX u3 A’ Ha AB n AC,
aToukn M u N — 0CHOBaAHHH MEPUeHAUKYIAPOR, COYIMeHHBIX
u3 ¢’ ua BC u AC. Hoxamxwnre, uro KL = MN roria U TOABKO
TOTgA, KOTAA TPeyrodsHHK ABC paBHOGeZpeHHBIHA (C OCHOBA-
HueM AC) uan aBToMesuaHHBIE (co cpegnell mo Anmue cropo-
HOiT AC),

3agaua 73 IiBe OKPYKHOCTH NEPECEKRIOTCA B TOUKAX P
n @, AB — nx ofmaa xacareabHaa (A ¥ B — Touxm kaca-
BEA). Oxasajock, 9T0 @ — TOUYKA DepecedeHHA MeIMaH Tpe-
yroapHuka ABP. HokamuTe, 9T0 0TPe30OK AB apndercs cpen-
HHM KBAJDATHIHBIM 0TpesKoB AP u BP,
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3agaua [A74. Jokamunre, UYTO TPeyroasHur ABC aBaserca
ABTOMEAMAHHHM (Co cpeAHeil no gauHe croponoit AC) Torza u
cos2/A+ cor2/C
TOJBKO TOTHA, Korga cos 2B = 2 .
3apawa 75" B niockocTn Tpeyroanauka ABC maliaure
reoMeTpPHUYeCKOoe MecTO ToueKk X, NI KOTOPHIX BHIIOAHAETCA
) 2 :
paBeHcTBO XB = X-A—';-EI—C—.

3azaua J176. Pé6pa PA, PB n PC Terpasapa PABC nmeror
amHb 1, 2 1 3. Moxer nm pnwaa Megmanel PQ sToro TeTpa-
SADA PABHATHCA ABYM?

3anaus 77, Tourn D, E n F aemar Ha cropoRax BC, AC
H AB TpeyronsHuka ABC u JeNAT UX B OAHOM H TOM Ke OT-
HOIIeHUH (IpH oJHOM HanpaBieHnM 00xoma). Joxaxure, 4To
uenTpoun tpeyroaruaxa DEF cosnagaeT ¢ OeHETPOHIOM Tpe-
yroasHuKa ABC.

3agaua J78. UsesectHO, uro T) —— OEHTDPOHMA CHCTEMEI TO-
yex Ay, As, .., 4p; To — DEHTPOHM cUCTeMHl TOUYeK Bi, Bs,
wey Bp; T — DEHTPOUA CHCTEMBI TOUeK Aj, Az, .., As, By,

B2, ., Bp. Joxaxnare, uTo Touka T JiesxknT Ha orpeske T1Ts
T _k
T, n’
3agaua HA79. Haiizure 1n0J0KeHHE LWEHTPOHAY: 8) YETH-
DEXYTONBHOM TpR3Mbl; §) OPABHABHOHN N-YroJABHOM TUpPaMH-
B,
3amaua JI80. a) Ha Gepery osepa pacTyT ITecThb coceH. W3-
BECTHO, UTO €CJIH B3ATH ABA TPEYrOJLHUKSA TAK, YTOGHEI BEp-
UIMHE OfHOI'0 U3 HAX HAXOAWIHNCHL B OCHOEAHHUAX TPEX CO-
CeH, a BepIIUHK ADYroro — B OCHOBAHUAX TPEX APYTHX CO-
CeH, TO B CepeAHE OTPe3KA, COeANHAKIINETO TOUKHN Iepecede-
HAA MefHaH 9THX TPEYroJBHHUKOB, HA JHE o3epa HAXOAHTCS
raax. HeusBecTHO TONBKO, KAaxkAM ofpasom pasbmBarte ZaH-
Hble IIeCTh TOYEK Ha ABe Tpolikn, CKOJLKO pas OpRAETCA Ony-
CTHTLCA HA OHO 03e€pa, YTOOH HABEPHAKA OTLICKATH KAaN?
6)* OTReTETE Ha ARANOTHYHEIN BONPOC, eCAN U3BECTHO, UTO
03€p0 KPyIJIoe, A KIaj HaXOAMTCA B CepPefHHE OTPesKa, Co-
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eIUHAIOIETO OPTONEHTDE (MoYKl nepeceyenus 8bicom) Tpe-
YTOJIBHUKOB.

3amaua J81. PaccMOTPAM IpOM3BOJIBLHLIA DADAJLNEJenH-
mep ABCDA'B'C'D, Touka N — nmeHTDP CHMMETPHH er0 rPAaHU
DD'C'C. B kaKoM OTHOIIEHHH ILAOCKOCTh A’ BD gemuT oTpesok
AN?

3agaua JI82. B tpamemun ABCD ammuam ocHOBamuit AD
u BC paeur a 1 b (¢ > b). BoKoBbIe CTOPOHSI Tpamelwn pas-
AeNHJIH HA 71 PABHBIX 9aCTell M COOTBETCTBYWINHE TOUKH Ae-
NeHHA coepuAnnu. Iloayansmuecsa OTpPesKH IMPOHYMEPOBAJIH
gucaamu ot 1 Ao n—1 (cuuTag oT MeHbINero ocHoBagua). Hait-
IOUTe JUIAHY OTPesKa ¢ HOMEpPOM k.

3anaua J83. lam napannenorpaMm ABCD u niocKocTs &,
He Depecerawinas ero. Paccroauna or sepmun A, Bu C g0 o
PABHH COOTBETCTBEHHO &, b m ¢, Haiigure paccTosnme or Bep-
mmHR [ 20 II0CKOCTH o.

3anaua /1847 Ha Tpéx NADAJIENBHELX IDIMBIX BRIGpAHLL
COHANIpABNCHHEIC BeKTOPH AA,, BB; u CCy. Jloka:kHuTe, 9TO
ofbém BrImyxnoro muOrorpaHuka ABCA.1B,Ci; MOXHO BbI-
qHCANTS N0 popMyne V = Ads + BB + CC | S, rae S — no-
magk TPEYTOALHHAKA, BEDINHHE KOTOPOro ABIAIOTCH TOUKA-
MH MepeceYeHHd AAHHBIX NPAMBIX M MNePOeHAHKYAAPDHOH MM
IUIOCKOCTH. :

3amaqa [I85. B yceuéHHOM KOHYCE IDOBEACHO CeUeHHe, ITa-
paanensHOE OCHOBaHHAM. Bripasmre paguyc R aroro cewenud
gepes paamycH B u Ry ocHoBammi KoHYyCa, eclH ILIOMATL
cedueHns PaBHA! a) cpefHEeMY apudMeTHUYeCKOMY; §) cpefEEeMyY
rapMOHMYECKOMY; B) CPEAHeMY IeOMeTpHYeCKOMY; I') cpefHe-
MY KBaAPATHIHOMY IIOINANeH oCHOBaHHIH.

3anaua /I86. B yceuéHROM KOHYCEe NPOBEEHO cedeRHe, Ia-
paLIeNsHOe OCHOBAHMAM H pasGHRAIOMICe 3TOT KOHYC HA ABA
YCEUSHHLIX KOHyca paBHOTo o0nema. Hafizure paguyc cede-
HHA, ecae pajguychl OCHOBaHHI JAHHOrO KOHYcAa paBHH R
" Rz.
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YKasaHHA K pellleHHAM 3aad

H KPATKHE PemieHus

J1. Orser: 380 1.
Pewenue sadanu norrnocmuvio GRAROZUNHO pelieHuio 3ada-
vu 1.1,

J2. Orser: 70 r.
Pewenue sadavu noanocmpio GHAAOZUNKO PelieUio 3a0a-
yu 1.2,

3. I3 yenoBua sajflaud cleayeT, 4TO CYMMAa YHCeJ, BhI-
6pannbix Bacelf, pasnaa 6,35 - 35, To ecTs He mMeAOMY YHCIy,
4 CYMMA OeJdBIX YHCEJ JOJRHA GHITh Henoit.

J4. Oreer: 3 xM/u.

Jymaa MapmpyTta coctaasger 10+ 8+ 6 = 24 (kM). Bpema
ABMEeHusa Typuera papHo 10:54+8:1,6+6:6 = 8 (4). Cne-
JOBATEJNLHO, €r0 CPeRHAA CKOpocTh paBHA 24 : 8 = 3 (Kkm/q).

A5. OreeT: 32 roza.

CymMMa BospacToB ommEHAIIATH GyTionmcToB pasra 11 X
x 22 = 242 ropa. Ilocle TOro, KAk OAWH HIPOK YINEN, cyMMa
Boapacros craxa 10 .21 = 210 aer. Buiuuennme passany, mo-
NYIHM, UTO yiIeauleMmy UrpoKy 6o 32 roga (cpaBsHHTe ¢ 38~
rageit 1.9).

J6. Oreer: 40 1 mepBoro pacteopa 1 100 1 BTOPOTO.

Pewenue 3adavu ananrozunno peuwtenur 3adavu 1.6.

A7, Orser: 76%.

Hepewti cnocod. IlyeTh Jesteranns COCTONT U3 X CIOPTCMe-
HOB H ¥ YHHOBHHKOB, TOTAA CYMMADHBIH BO3DPACT BCEX CIIOPTC-
MEHOB paBeH 22X, 8 YMHOBHHKOB — 47y, leneragusa Hacum-
THBAECT X | J HYeJOBeK, ODORTOMY €€ CyMMAapHHI BoapacT pa-
Ber 41(x + y). Ilonyuum ypasaenue 22x+ 47y = 41(x + y).

108



Vnpocte ero, noayumM, uro 6y = 19x. Jloas uAHORHUKOB,
BHIDAKEHHAA B OPOIIeHATaX, PABHA
¥ 100% = —¥ _.100% =
x+y 6x + 6y
19x
T Bx+19x

+100% = == - 100% = 76%.

Bmopoii enocob. Cpeganil BOSpacT BceX WIEHOB AeJeranuu
ABAAETCA B3BEINEHHBIM CPeIHHM apudpmMeTHdecKHM dacea 22
u 47, Yucxno 41 geaur orpesok [22; 47] B orromenuu 19 : 6,
cunTad or 22. 3HAYHT, OTHOIMICHHE KOJMHYECTEA YHHOBHUKOB
K KOMUYECTBY CIIOPTCMEeHOB GyfeT oOpaTHRIM, To ecTh 6 @ 19,

19
HOBTOMY nonaa YHHOBHUKOB COCTABJIAET — 25 OT BCeX YJIeHOB Ae-

JeranmH, TO ecTh (6% (cpasnume ¢ 3adaxamuy 1.6 u 1.12).

A8. Oreer: 15 Fmanux.

O6mas cymma ouYKoB, HAGDAHAKX KOMaHIaMu, paBHA 12 X
x 10 = ~ = 45 mar-
yeil. 3AaMETHM, 9TO B KAXKIOM MATYE B CJYUAE BRIMTPHIIIA Of-
HOH M3 XoMaHZ B o0IOyI0 CYMMY OUKOB ZobaBagerca 3 ouKka,
a B caydae HAubeit — 2 ouka. HambGonpmaa cyMMa OYKOB,
KOTOPYIO MOTJIH HabpaTh KOMaHALI, pasHa 45-3 = 135, Tax
Kak XoMauanl HaGpaam Ha 135 — 120 = 15 ouxoB Mensine, 15
MaTuell 3aKOHYNIKCH BHAYBIO,

A9, OrBeT: 5 Tpoek.
Yenorme zafaan yAo6HO sanucaTs B BuAe Tabamner:

Onerrn | «3» | «4» | «b»
Bacsa x Y 2
Kona -4 x Y

Torza paBeHCTBO cpexHux 6annos Bacu m Koxm (npm ogu-
HAKOBOM XOJIMYeCTBE OIEHOK) O03HAYAET, 4TO 3x + 4y + 5z =
= 3z+4x+ by, cnemoBaTenpHo, x+y = 22, Tak Kag x+y+2 =
=15, To 32 = 15, 70 ecTh Z = 5.

J10. Orper: Ha 23 cM.
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IIycTs pocT caMoro BHICOKOTO YAeHNKA KAACCA PABEH X CM,
£aMOT0 HABKOT'O — }/ CM, & CYMMADHEIH DOCT OCTANLHBIX Yiue-
HAKOB paBed S cM. Eciu KOJIHYeCTBO YYEHUKOB B KAaCce PaB-

son+1, To —= S+y 1482 " S:x

= 149;. Breraurag B3 BTOpO-
ro ypaBHeHHSA nepnoe 7 YMHOMXAaA 06e YaCTH MOJXYUHBINEroca

23n
YPaBHERUS Ha 71, NOAYIUM XY = == . ITo ycaoBuio uneaa x U
y mesnle, 3HAYMT, YHCKO X — i TAKKe IeJoe. Y YUTHIBAA, ITO
n — HATYPAJILHOE QHUCIO, He npesocxoaamee 30, momyamm,

gTo n = 28, cIAexOBaTeNBHO, X — I = 23,
A11. Orser: g(a+b+c) -

IIyere ¥ — cpemuee apudMeTHUSCKOS YHCeJi, 3aTHCaHHERX
BO BTOpOM cTonbme. Tax Kaxk B KAXKAOH CTPOKe 3ANMCAHO OAH-
HAKOBO® KONMYECTBO WHCEJ, CpeAHee AprbMeTHUEeCKOe BCex
a+bte
. 3
HY uHnce]l, DO3TOMY cpefiHee apmdpMeTHUECKOE BCEX TMCEeN B
d+x d+x a+b+e
2 2 - 8
HONYYAM, 9T0 X = E(a+b+c) -

A12. OrBer: Ha rox.
Pewenue 3a0aiit NOAROCMbIO GHANOZULHO pelterlo 3ada-
yy 2.1.

ypcea B TAGJNHUE PaBHO . B cTonGuax Tak:xe HODOB-

rafaune paBHO Takke —— . W3 ypaBHeRH#

A13. Orser: 0.
@-m+@-m+...+@—-m) _
n
_{ay+taz+...+a)—mn _ mn—mn

=0.

n n

IlonyueHHE Pe3yALTAT MOMCHO CHOPMYIHPORATE TAK, CPEAHES OTKJIO-
HeHde OT CRefHero apHGMeTHUECKOr0 PABHO HYNIC (TAK e KAK ¥ CyMMa
orEaoHeRn#). Jing OBYX 4ucea —— ¢M. PACYHOK K 3azade 1.4. Cm. Taxme
KOMNeHRTapH k sagaue 2.1,

A14. Orger: 70 ouxoB.
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Tperril ctpesox Buiéna (60+80) : 2 = 70 ouxos. Kamgsiit
creAyouImii Takxe BpIdua mo 70 ouxos (cM. 3agauy 2.9).

JA15. OTBer: HeT, He MOMKET.

IIpeanonoKUM MPOTHBHOE, TOTRA, BEIYUCAAB CYMMY BCEX
gucesx TabaUNE mexoaa us croalduos, DOXYIAM, UTO BTA Be-
JIUYHHEA TOJ0XHUTENALEA, § BRIMUCAUE TY Ke CYMMY HCXOBA HI
CTPOK, TOJYYRM, YTO OHA OTDHIATEILHA,

BuecTo cyMME BCeX qHcea TAGIAITR MOMHEO BHYHCIATD WX cpestee
apudnNerHyeckoe (cpaBRHETe ¢ sagaved J[11).

J16. Oreer: xa, Mor.

Ecnu IQ smax yuéRmx OsL1 HMIKe, YeM cpegHnit IQ B cTpa-
He P, HO BEINIC, yeM cpexumi IQ B cTpame A, TO TaK H HOpO-
naouaéT {(cpaBEUTE ¢ 3amadeii 2.3).

JA17. Orser: xa, Mor.

Taroe MoOrno OLITH, HATIPWMED, ecan B Kiaacce Bofa maOTO
MaNbYNKOB M MAJO JeBoYeK, & B Kaacce Bamm — maobopoT
H OPH 3TOM cpeArUH pOCT OXHOKIACCRAKOB Boba bonbme, qeM
cpeABUA PoCT OZHEOKIACCHAN BaHu.

Ipreeném uucaosoli npumep. ITyets B xaacce BoGa 5 me-
BOYeK, CpeqEmii pocT KOTopHx 140 cM, 1 20 MaILYNKOB, CpeX-
uuit poer Koroprx 150 ¢M, a B Kiuacce Bann 20 aeBouek, cpen-
HHH pPOCT ROTOPBHIX 142 ¢M, B 5 MajAbuMKoOB, CpefHHili pocT
KoTophix 152 cm. Torama cpeguauit poer B Kiaacce Boba pasen
(140 .5 + 150 20) : 25 = 148 (cm), a cpearnit pocT B xaacce
Banmu paBen (14220 + 152-5) : 25 = 144 (cM) (cpasrume
¢ sadauei 2.4).

J18. Pewenue aadauu norHOCMbI0 AHAAOZUYHO DEUIEHUID
sadauu 2.5. Omuemum maxxe, wumo cpednee apupmemue-
CKO€ 8 YCROBURX IMUX 3Q0GE MONRO 3AMEHUMb Ha Riwboe Ipy-
2o0e cpednee.

JA19. Orser: HeT, He BepHO.

IIycre, HAlpUMep, VAATKA ABArAeTCA TAK: IIEPELIe IIOJ-
yaca OTABIXAET, IOTOM 34 NOJMUACE NPOHOJI38eT OAHH METD,
OOTOM OOAThL MOJYAca OTZHIXaeT H Tak Aanee, Paccmorpmm
nepswie 1,5 4aca eé gBMKeHAA. 3a 9TO BPeMs OHA IPOTIOI3ET
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" 1
1 MeTp, 3HAYUT, €€ CPEeAHAS CKOPOCThL PaBHa —— = 2 MeTpa

1,5 3
B uac (cpasuume ¢ 3adaueii 2.12).

/20, OrBeT: HeT, HE MOMKET.

[IycTs »TO He Tak ¥ n — HAYMEHBIIEE CPEAH TAKAX YMCEJL.
Tax xak cpepgHee ApAPMETAYECKOe PA3INIHEIX YKce Gonsine
HaHMeHBOIero HS HUX, OHO GoJinme 7, 8 HanGoabmmi obmmin
AelIUTeNb He MPEBOCXOANT 7 — IPOTHEOpPEYHE,

21, YnopazoYuM BLHIMMCAHHEIE UMUCAA IO BO3PACTAHHIO:
a1 +62+a
a < 2 < ag < ... < aiyge- lIyerb m = %, B =
e tagtaz+ay

= 4 ~=, Torga m < k. JeficTBaTeabHO, M < @3 < G4,

3Ha9AT, B Ha0Op M3 Tpéx umucesa A0GABNEHO YHUCHAO a4, OOABL-
Hiee, 9€M M — HX cpefHee apHUMPMETHUECKOE, UTO IPHBOAHUT
K VEBeIHUeHHUIO cpefHero apmbMermvaeckoro. QueBHAHO, 4TO
cpenEee apudmMerndeckoe Jqioforo apyroro HaGopa m3 4deTH-
PEX 3aHHCAHHMX WHce], Goasme yeM k.

J22, VuopsaaounM 3aNUCAHHBIC YHCJIA [0 BOSPACTAHHIO
a; € @G £ a3 € ... £ Gy, ByneM asuraTscA CAeBA HAMIPABO
IO TOH CTPOKE, A0 TeX IOP IOKA He AOHAEM IO SHAKA CTPOTO
HepaBeHCTBa (eCAH TAKOTO HET, TO BCe uMcia pasHul), IIycTs,
HANIPHUMED, &;_1 = G} < Gp+1, TOTAA CpeAHee apAPMETHUYSCKOS
BTHX TPEX umcen Gonnme, 9eM gy, HO MEHLIIe, YeM di. 1. SHa-
YT, CPEAM 3ANBECAHHBIX YHNCeJ ero HeT.

OcTaeTcs paccMOTpeTH cayuail, Koraa ¢; < @z < ag. Ec-
JH d3 = @3, TO CpeaHee apudMETHUECKOe UHced a1, da U a3
foabme, 4eM @1, HO MeHbINe, YeM &2, [IO3TOMY OHO He MOKEeT
OBITH BamucaHO Ha Jocke. 3HAUHT, 83 < gz < G3, H CpeAHee
aprdMeTHIECKOE STHX WHCEJ PABHO ¢2. B 9TOM cayuae pac-
CMOTPHUM CpeHAE AprpMeTHYeCKHe ABYX TPOSK Yucel a1, da,
a4 | ay, ag, a4. EcnH a4 = a3, TO cpegHee apHpMeTHIECKOS
TIepBOI TPOMKH YHCEJ PDABHO @2, A CpeHee ApH(METHIECKOE
BTODO# TpPoitkH umcen GoJibille, 4eM @3, HO MEHbIE, YeM a3, —
IPOTHBOPedre ¢ YeaoRNeM. ECan Ke a3 < a4, TO YCIAOBHMe 3a-
Ja4YH MOMKET BEINOJHATHCA TOJBKO B CAyYIae, KOTAA ¥V KasRaoi
N3 pacCMATPHBAEMEIX TPOEK YHCeJ cpefHee ApHPMeTHUYeCKOe
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PABHO a3, HO 5T0 HEBOSMOXKHO, Tak KaK cpefHee apudMernye-
CKoe BTOpoi Tpo#irm uncen Goablne, yeMm mepsoi.

Taxum ofipasoM, 0CTaETCA IPUHATE, ¥TO BCE IAMNCAHHEIE
YHNCJa PABHEIL,

A23, MoxaskeM, 4TO IpH BeeX HATYPAAbEHMX k or 1 g0 100
BHIIOJIHACTCA HePABEHCTBO @) < R (M3 Yero M ciefyeT yTBep-
xEneHue sagawm). Ouas aroro paceMoTpHMM uHCHA BHAA by =
= ap — B B JOKAXKeM, UTO Cpegl HAX HET OOAOMKHATEILHEIX
gncesa. JeiicTpaTeabHo, by = bigp = 0, a AXA OCTANLHERIX 3HA-
gyeHui#t k BepHO, YTO

bkzak—kgu-g—ak—ﬂ--—k=
_ (a1 —(R-1))+ @1~ (k—1))  bp1+bpp1
- 2 - 2 '

IIycTk cpeam TAKUX UYHCeA €CTE NOJOMKHTeJbHBIE, TOTHA
BHIGEpeM HauGOARIIEE 3 HUX — b, U PacCMOTPHM ABA CO-
CeTHMX ¢ HHM uucaa b,_j H bpy1. Kaskaoe ma3 9THX wHCesN
bm—l + bm+1

2
= by = bpy1. [IpoBOAA AHAJIOTHUHOS PACCY;KJCHHAE N ABHTA-

fICh TAKUM 0Gpa3oM K Kpaio, DOTYUYHM [IPOTHUBOpedHe,
J24. OTBeT: UpH Y6THLIX N,

CyMMa RceX HATYDaNIBLHEIX YHCeJ oT 1 Zo 7 paBHA

Heé OpepocXomurT b, Ho 2 by, ssauur, b, 1 =

(n+1)n
2 H]
n+1l o
a ux cpeanee apudMeTHIECKOe DABHO —5 38sagnT, B 110600
PAcCTAHOBKe OpH HEYETHLIX 3HAUYEHHAX 71 cpeAHee apmdme-
THIECKOe BCeX 4HceNl §yAST melbIM, TO €CTh YCAOBUE 3aga4H
BHINONHATECA He Oyper. Ecam e uncao n — 4érHOe, TO UKC-
Jia MOMKHO paccTaBuTh Tak: 2, 1, 4, 3,6, 5, ..., n, n — 1.
JoraxeM, YTO TIpeALABICHHAS PACCTAHOBKA YAOBISTBODIET
VCJAOBHIO 3amadf. 3aMeTHM, IT0 YHCJ4, CTOAIGHEe B HEH HA
YETHHX MecTax, Ha 1 MeHBINe CBOEr0o HOMEpA, & YHUCIA, CTO-
AOIMe Ha HeYETHHIX MecTax -— Ha 1 Gonepme cBOero HoMepa.
3HAUUT, CYMMA TORPAA CTOAINNX uUHcea OyaeT paBHA cyMMe
HOMEDPOB, €CJIH KOJHYECTBO YHCeN 4éTHo, H Oyaer Ha 1 oraun-
9ATBCHA OT CYMMEI HOMEDOB, €CJIH KOJHYEeCTBO YHCEN HeYETHO.
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Ho notaeaoBaTeIbHOCT: HOMEPOB — 3T0 HATYPAJILHEIE YHCAA
oT 1 A0 n, B3ATHIC B IOpAAKe BoapacTarma., Cpeamee apud-

MeTHIecKoe k HOMepOEB nIoJpAal, HAYNHAaA C HOMEDa m, PABHO

%k—:ﬂ k= §£t_+§lg:1 IIpu uérrOoM k OHO moayOeJoe,

U, BEBHAY paBeHCTBA CYMM, COBHOAJAET CO CPegHHAM apH(pme-
THYEeCKUM B NpeABABNeHHON paccranopke. [Ipx meuérmom k
cpegHee apudMeTHIeCKOe HOMEPOE — IEJIoe, HO CYyMMa Yd-
CEeN OTAMYACTCH OT CYMMEI HomMepoB Ha 1, moaromy cpefHee
apAbMeTHICCKOE B IPEABABICHHON PACCTAHOBKE OTHHYACTCH

OT NEeJIOrQ YHNCJa HA %, TO €CTh OOATL-TAKH HEe ABJIAECTCA Ie-
JIBIM.

J25. Oreer: a) 6 cm (cpeduee zeomempuuecxoe wucen 9
u 4); 6) 6 xM (cpednee 2eomempunecroe wucen 2, 9 u 12),

a) x> = 9.4 = 6%, rge x — ANHHA CTODPOHH KBajpaTa
(8 obwem sude x = ab); 6) x = 2.9.12 = 63, rxe x —
anuBa pebpa Ky6a (8 ofwen sude x = ¥abc).

J26. Oreer: 6 KM/u.

Ilyers V kM/u — mcKoMas CKOPOCTE, S KM — IOJOBHHA

OYTH JIOWIafH, TOTAA 1_32 + g = —2§, a 3HAYUT, V = 6 (cped-

Hee zapmoHuveckoe wicea 4 u 12; cpasrume ¢ 3adaueii 3.2),

JA27. OtBet: 72%.

Hepauiii cnoco6 («apadmermueckuits). IIpeacrasum cede,
970 U3 KAMAOrO aniapara HAST Ase TpyOKH, M3 OAHOH TedéT
YHCTBIA COMPT, B3 APYrOd — BOAA, A NepeMEITHRAHAS TPORC-
X0AuT B KoHUe. IlycTs ofwéM GyTeiin paBen 100 craxkanam.
KpenocTs £ 08HAYAST, UTC YHCTOTO CIEHPTA HANHIOCH KAK PA3
k craxanos. VIz yesoBuA 38A89M CASAYET, YTO KAMKARIN H3 ca-
MOTOHHHX amnaparos Tpyca, Banfeca ¥ BeBaIoro 3aKauusa-
eT 3a 1 yac poBHO OZHMH CTAKaH YHCTOTO cuupra. Taxum ofpa-
B0M, 3a 24 yaca TPH ANIAPATA 3AKAUAIOT B OYTHLIE 72 CTAKARA
9JHCTOrO COAPTA, & 3HAYAT, KPENOCTE NOIYYEHHON MUAKOCTHA
(mocsie cmemuBanuda ¢ Bogoii) Syaer 72%.

Bmopoti cnocob («anrebpanmueckuii»). CaMmoronusiif anma-

pat Tpyca HamoJHSET 38 uac o UacTb OyTenK, BanGeca —
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1 1
3 yacTs OyTHIH, & Breagoro - 2 qacTs GyTeLIH. IlocKOME-

1 1 1
Ky Bca OYTHUIER BAIOJHAIACE 38 CYTKH, p + 3 + 5 cocrasaq-

er - uacts 6yTaumm. IIpH 9TOM B JKHAKOCTH, BEIPAGOTABHOM

24
sa 1 aac, cmupr Gyaer cocrapmars 1.2 1. 2 41, ¢ 8
i a 100 » 100 ¢ 100 100
or Beeit GyTRLIN.

CnegoBaTelbHO, B HTOTOBOM NpOAYKTE CogepXaHne CIINp-

a3 1 72
Ta COCTABMT oo & o0 = o5 T8CTH 6yTELUIN, TO €CTH KPEIOCTE

noayunsnieiica cMecH paBHa T2%.

OTMeTHN, 4T¢ €01 He YUMTHEBATE YCJAOBHE, YTO BTPOEN APYShA HAIC-
HBAR OYTELIE 33 CYTKH, TO MOJAYYHM OTBET

3 (1 1 1). 3 dabe

w0 \etste) T I T I B rvcrea
a ' b'¢c

(%),

TO €CTH CPeHEeEe TAPMOENYCCHOE Iucen ¢, b  ¢. B cayqae, xoran @, b ¢
CEASAHH YCHOBHEM - + -}; + %; = —2-174—, 3T0 BEIpAWeHHMe NPHBOSUT K OTBe-
Ty T2%.

J28. Orser: 2 uaca,

IIyers mo Berpeun Ang m Bopa mm f yacos. Bpems, za-
TPaueHHOE NEemeXOJAMH HA KaKAOM H3 y4acTKoB AC m BC
(C — MecTO BCTpeuH), OOPATHO NPONOPHIEOHAIRHO HX CKOPO-
cram (cx. 3adavy 3.6), moaromy, t : 1 = Vg : Vy = 4 : &,
oTkyaa t = 2 (cpednee zeomempuneckoe uucen 1 u 4).

J29. OTreT: B TPH pasa.

IIycre Kapacon ecT B n pas 6sicrpee Mansrma. ITockoabky
nevyeHbSA OHH CHeNil ODOPOBHY, Manelmy HA TO, ITOOH CBECTH
neuyeHse, HoHAzoOMIOCE B A pa3 Gonbme BpeMeHH, UYeM
Kapncony. IIocKOJIbLKY OHH HAaYaJll B 3aKOHYMIH OXHOBpe-
MEHHO, a4 B Kaxo#-To MOMeHT DOMeHANANCH, KapjacoH ex Ba-
PeHbe CTOABKO K¢ BPEMEeHH, CKOJBKO Mansnmm — mnedeHbe,
H HaoGopoT. 3HAUUT, BapeEhe KapPJCOH €N B 1t pa3 AOJBIOE,
gem ero ex Manmm. CiaemopaTensuo, KapiicoH chel BAPeHBA
B n-n = n? pas 6oxeme, vem Masm. Taxum o6pasom, n2 =9,
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T0 ecTh i = 3 (cpednee zeomempuneckoe vucen 9 u 1; cpasru-
me ¢ 3adawamu 3.6 u 026).

JA30, Oteer: npas Bana.

IIpoasren, mo-BUAMMOMY, HAIDEN cpeauee apudmerHdec-
xoe mer: (40 + 60 + 120) : 3 = 73§ (py6.), Ho He yuda, wro
KOHGeTH PA3HOTO COPTA BOMJAYT B CMeéCh B DAsHBEIX KOJHJe-
CTBAX.

BanuHa e JOTHKa TAKOBA: OYCTh S py(iaell — CTOMMOCTE

KOH(JET KaxJ0ro copTa, TOTAS BCero KOHGQET NpHBe3AH 70 +
S 8
te0 T 120 P
cToHTh 35 e 60 (py6.) — cpedree zapmonuneckoe uucer

40, 60 u 120 (cpasunume ¢ sadayeit 3.10).

J31. Oteer: 10.

3aMeTHM, 9TO MpoN3BeAeHHe YHCeJl, 3aTUCAHEEIX HAa JOC-
Ke, He m3MeHAeTcHA, JefiCTBATENLHO, ECAN B KAKOH-TO AeHb

HA JOCKe 3allKCAHE] YACH& @ H b, To Ha caexyoommuil nens Gy-

a+b 2ab a+bd 2ab
3AIINCAHEI YACIA —— H ——. IIpH sTOM .
AYT 3ai z 2ato P 2 a+b

IToaToMy UCKOMOE TPOU3BeCHEE PABHO N3HAYAABHOMY: 5-2 =
- 10.
2ab

32, Oreer: Ha Py .

ITycTs y BoBoukn B mepBoil 9eTBepTH GRIJIO M OIEHOK, 4 BO
BTOpPOi qel'rnep'ru — n oueHOK. H3 ycnoBna sagsam cAegyeT,
uro ¢ = -, b= % CremopaTensuo, 3a NOXYroAHe CPeRHMAA

2 2 __ 2ab (cped-
m+n l+l - a+b pe
a b

% (xr). CaegopaTensHo, 1 Kr cMecH AOJHeH

= ab.

Gann BoBoYKH YBeARdYMICH HAa

Hee 2apmonuteckoe wucen a u b).

J33. OrBeT: MeHLINee oTHOCHTCA K Gonbmiemy kax 9 : 16.
IIyere X M y — ECKOMHEHEe YHcaAa. 110 yeaopmaio

sy B FL G2
2\/@“24%\/;+ x 12
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Caenas saMeHy HepeMEeHHEIX \/§ = ¢, MOAYIUM KBAJpaT-

Hoe ypasmenne 12¢%2 — 25¢ + 12 = 0, KODHAMU KOTOPOTO AB-
JAIOTCA IHCAR % ' 4 %' CaeposaTenvio, x : y = 9 : 16 wan
x:y=16:9.

2 2
,I[34.Orm:v=1/%.

IIyeTs v — HMcKOMafd CKOPOCTH ABTOMOOHIIA B cepeAuEe
yuacTra, ¢ — BpeMd, 38 KOTOPoe ABTOMOGMIL NPeOA0ae No-
JOBUHY nyTH, T — BpeMsd, 88 KOTOPOe OH IPOAEJIAJ BeCh HYTh,
Janee paccMOTDHM IBa cmoco0a pellleHHS safja4qm: «(pHaEIe-
CKHEM? N «TeOMEeTPAYSCKHLS .

IHHepeywtil cnocob («pusueckniis ). PaccMoTpuM KOODAXHAT-
AV OpAMYK), HAIpABJNCHHEE KOTOPOR COBHIANAET ¢ HAIpABJe-
HHeM ABHXXeHHA ABTOMOOHJIA, & HAYANO OTCUETA COBMOAXAET
¢ HAYaJ0M PACCMATDHBAEMOr0 ydacTHa Aoporu. Torma v =
=vy4+at 1 vy = vy +aT, rae @ — yCKOpeHHne ABHXCHHAM,
BHpaXas ¥3 KAKIOr0 YPABHEHAA BPEMSL, MONYIHM ¢ = — ;vl ;
=224

o

2
Ilyers S — ANMBA HOJOBHHBI VIACTKA, TOTHA S = vyt + 9;—

2
H285=01T+ % Bripaxas S 1 NpAPABEABAA NOJYINBIINECA

2
BRIDAKCHAA, HMeeM % + a_i_'_ =uvit+ 5%2- & 201(T — 28) =
= a(2t? — T?), Mopcrasnas B 3T0 yparHeHMe HalifleHHEe 3HA-

yenud ¢ u T, moxyduMm:

va—v; 2v-—2p 2(0—v1)2 (v —v1)?
201( a  a )=a( a? - a? )é
vf + v}
2

2 2
[v? 4o

CrhegoBaTelLHO, D = sz - cpednee xKeadpamuunoe
danruix cxopocmeti.

& 2vy{ve+v1—-20) = 2(v—v1)2—- (e—v1)% & v =
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Bmopoii cnoco6 (<«reoMerpuueckmii»). PaccMoTpEM
rpadMK 3aBHCHMOCTH CKOPOCTH ABTOMOOGHAA OT BpeMeHH Ha
., SaaHHOM YYACTKe, CIHTAA, UTO Uy — HAYANBHAS CKOPOCTH

aproMofuna (cm. puc. 1). Torga nyTh, npolineRHEIE aBTOMO-
fmneMm B KaXKIHH MOMEHT BPEMEHH, DABEH IVIOOISAH Tpame-
OHH, OTPARUHERHON DOCTPOCEENM rpadUKoM, OCAMH KOOp-
AUHAT ¥ BePTHHMILHON NPAMOI, COOTBEeTCTBYyIOMIeH BHIOpaH-
HOMY MOMEHTY BpeMeHH.

Ilyrs, npoitnennnii 3a BpeMsA {, B ABa pasa MeHbOIE¢ NY-
TH, Dpo#iZeHHOrO 38 BpeMA T, TO €CTh NCKOMAA CKOPOCTh PaB-
HA JJIHHE OTPe3Ka, NapajlleJbHOr0 OCHOBAHMAM TPANEOUH H
JeJIAIEro eé macmagb nonoaaM. Ero AnuBa paABHA CpeAHEMY
KBAAPATHYHOMY JNJMH OCHOBAHHUE Tpawmenun (cM. sadary 5.2),

[+l
TO €CTH U = —1%.
’
a2
v

Uy 4

Prc. 1
J35. OrseT: nepruiil JKYK BepHYACA paHbIe.

28 12
IlepBoiih ;RYK 3aTpaTHII HA BeCk IYTHh BpeMd ¢y = ¥ =
38 138

TOTAA KaK BTOPOif JKYK 3aTpaTui speMs & —ﬁ-q--————-—-
A2 POt Y% SaTP P 2w T T W
t) < ta (cpasrnume ¢ 3adaveii 4.6).

I36. O1Ber: ¢ GoNee MefJICHRKM TEUCHAEM.
Pazauunvie cnocolvl peuwsenus amoli 3adavi anaRozUYIHbL
cnocofam pewienun sadavu 4.9,

H37. Pewenue 3a0axu nORHOCMbI0 GHAROZUYHO PEWEHII)
3adavu 4.11.
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38, Orser: -‘i;’—ﬁ.

ITpoeeném xopay AD (cm. puc. 2), toraa yron APB —
BHeIIHAH Ana TpeyroavEnka APD, spaunr, ZAPB = /PDA +

+ ZPAD = %a + %,B = -“—'212 — cpednee apudmemunecroe dan-
HUlX 8eAUNUN.
OrMeTdN, UTO ecom TOukA P ReatAT BHe OKPY:KHOCTH, TO AHANOIHIHO

o =Bl

AOKA3EIBABTCH, 9TO LAPB =

Puc, 2

A39. IIyceTs pagmyesl BAHHBIX OKPYIKHOCTEMH pasHE I' i R,
Toraa AB = r + R (cM. puc. 3). llearp O oKpYy:RHOCTH ¢ AHa-
MeTpoM AB nexmT Ea OMCCEKTpHCe AAHHOrO yrja, 3HAYHT,
rouka O paBHOYAAJEHA OT CTOPOH YIJa.

Ilycts A', O/ m B’ — ocHOBAHHA MEPNEHAAKYIAPOB, OMYy-
IEeHHHIX K3 ToUYeKk A, O H B cOOTBeTCTBeHHO Ha OZHY H3 CTO-
POH yriIa, TOTAA, TAK KAK QO' — CcpeAHAR JHHHAS TPATIENHH
AA'B'B, 10 OO0 = Ad ;BB = r;R = %AB CrenoBaTens-
HO, OKDPYKHOCTE ¢ IeHTpoM O I PagRycoM, PABHEIM IIQJIOBHHE
AB, nacaercs CTOpPOH YIJIa.

J140. IIycts W —— BTOpDAR TOYKS HepecedeHnd apamoit XD
U OIHCAHAOHN OKPYXXHOCTH, Torga DW — gmamerp OKPYMHO-
CTH, 3HAUNT, LDAW = 90° (cM. puc. 4). Kpome Toro, AW —
6uccexTpuca yraa BAC, nosroMmy GHCCeKTPHCHI BHOIIHAX yr-
JIOB TPeYroJAbHAKA OPH BepimmHe A JexaT Ha npaMoi AD,
CJeAOBATENLHO, HA 3TOH MpAMOM JexaT H DeHTPH O u O,
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VKA38HHEIX BHEBIHNCAHHLIX OKPYAHHOCTel. OnycruM meprnes-
aurynapel O,Bg n 0,Co Ha npamywo BC, trorma O.Bg = r,
0pCqo = rp. Taxum obpaszom, 0,0.B¢Cy — Tpanenud, u yreep-
JeHAe 338349 PaBHOCHILHO TOMY, UT0 OTpe3ok KD asnsaer-
cH e8 cpelHel NuHHEIR.

Ilyers O.T — pagwyc BHEBIIMCAHHOH OKDYIKHOCTH, TIPO-
BeAéHHBIHA K cTopoHe AB, N — TOouUKa KacaHWd 3TOH CTOpPO-
HBl H OKPY’KHOCTH, BOHCAHHOA B TpeyroasHuK ABC, Toraa
BBy = BT = AN = p —~a (BC = g, p — mosynepuMeTp Tpe-
yroasHHKa ABC). AHaJOTHYHO NOJAYUEM, 910 CCo =p —a =
= BBp. Kpome Toro, BK = CK, noasromy K — cepeamHa OT-
peska BgCy. YuursiBada, uro KD || O.Bg | 0sCp, monyuum
rpefyeMoe yTBepIKICHHE, )

OrMeTHM, TT0 CII TPEYTOABHNE ABC — pannofeapeunstii (AB = AC),

To ToukH A ¥ D cormagaior. B sroM cayuae yTeeppzeHEe 3A08YHE TAKMKE
BRIIJIHAETCA, TAK KAK Iy = . = KD,

CoorHecH AOKABaHHOE YTBeD)KAeHHe ¢ pemenweM sagaun 3.8, Momno
HONYYATE eINE OMMHE NPHMeD ABYX CPeJHHE HA OZHOM JYePTeRE.

O,

=Pl

Puc. 4 Pre. §

J41, PacemorpumM TpeyroasBUK ABC ¥ oK pyRHOCTS ¢ eH-
tpoM I n pagmycoM r, BORCAHHYIO B Hero (¢cm. puc. 5). Ilyers
K — Touka KacaHMs 3TOH OKPY:KHOCTH €O CTOpOHOH AB, TO-
raa BK = p — b, rie p — noaymepumerp meyronmrcg ABC.

p—

W3 npapoyroasHOro tpeyroabauka BIK: ctg -422 == Ana-

normaoctg%=‘p:a,ctg%=‘p_c
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_2p—(e+ec) _ 2p-2b
- r T r
10T apmpMeTHIeCKYI0 TPOrPECCHI0 TONAA B TOABKO TOrja, Ko-

- —b -
raa wucaa 2 ra, 2 u? " ¢ COCTABAAIOT APAPMETHIECKYIO

OPOrPECCHIO. ’
J42. IlycTs cropoRHl TpeyroabHUKa ABC cRA3aHE COOT-
HOmMeHneM b = %, TOTZA CPeAHHAM II0 BEJMYHHE ABAACTCH
yroxa B.
ITepewiit enocof, Tax xax tg %

< 2b =g+ ¢, macna a, b ¥ ¢ COCTABIA-

= ﬁ (cM. pac. 5) n

Saasc @—-a)(p-b)(p-20) 4B _ [-a)@—0)
= = , TO t ————,
P 3 €2 )
IIo HepaBeHCTBY MeXIY CPEeIHHM TeOMETPHYECKHM H CPeA-
p—a+p—c b
HHUM apHPMeTHYeCKHM —a)y(p—¢) § — =

2 2
YarTHBad, 4TO B PA3HOCTHOM TPEYTONBHHKE p =

ab
?’ oIoay-

anm /plp—b) = ﬂ- Torza tg% < ﬁ, ClIeA0BATEIBHO,

3
‘f 30°, 'roec'rhéB 60°.

Bmopoii cnocod. Obosnaunm ¢ = b — d, ¢ = b+ d 1 BeIUHC-
JHAM KOCHHYC yria B, acnoassya TeopeMy KOCHHYCOB:

@+ - (b-d)?+(b+d)® -

s B T T T 26— d 0+ d
b2 + 242 1 342 1
~ 282 _2q2 2(b2 az) ~

TAK KAK BTOpPOe ClaraeMoe HeOTpHIaTensHo, CiaeaoBaTensHo,
ZB < 60°,

J143. Ucnonraysa To, aro r = %hb (em. sadavy 6.2) n dop-

MYJIE S = %bhb HR= % (S — mromage FAHHOTO TPEYTOAE-
—6.%¢ M _ . O
BAKA), noxyunM 6Rr = 6 5 3~ 96 55 =ac

OTMETHM, 970 SHAJOTHYHHM 00pasoM AOKASKRISTCH | O8paTaoe yTBED-
WASHES, M0sTOMY ¢HOPMYIHPOBAHHOS B 3ARATe YCAOBHe ABIAeTCA Heolxo-
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[UMEIM B JOCTATOIHEIM YCAOEHEM TOr0, YTOOH TPeYTOALHHRE ABC 6nin paa-
HOCTHEIM (cM. 3agaTEe 6).

Jd4. Ilyers D — npousBOAbHAL
Touka SmccexTprackl BL Tpeyroanau-
Ka ABC, Torma oHA PABHOYZAAJIEHA OT
cropoa AB u BC. IlycTs paccToAHAR
ot Toukn D no cropon AB, BC u AC
PaBHK X, X ¥ ¥ COOTEETCTBeHHO (CM.
puc. 6). Puc. 6

Bripasum npyMa comocoGaMu MIomMags TpeyroabEnka ABC:

Saanc = Saapc+Sasps+Sacpe = %(AC y+AB-x+BC-x) =

= %AC-hb. W3 ycnosud sagaum caexyet, avro AB+ BC = 2AC,

8HAYAT, 2x + ¥ = Ay, 4TO ¥ TPebOBAIOCH.

OTMeTHEM, 9TO AHATOrHIERIM 05DAGOM JOKASHBASTCA H 00paTHOE yTBED-
M peHNe, NOSTOMY chOpMYIHPOBAHHOS B 3a4aYe YCJAOBRHe FBIAerTca Heolxo-
FHAMEN B ACCTATOUHEIM YCIOBHEM TOIO, YTO0H TpeyroasEnk ABC Guin pas-
HOCTHEIM (cM. saHATHe §).

Zi45. Orser: 2 - -;-arctgg — arctg 2.
IockonbKYy ernmeTcKHil TPpeyroAbHHK ABISETCA PA3HOCT-
HEM, TouKa I Jexmr HA OKPYXHOCTH ¢ guamerpoM BO (cm.
3adaxy 6.5a), cneporarensno, ZBIO = 90° (cM. prllc. . Tax
2

xaK BI ——- GuccexTpmea yraa ABC, To ZOBI =

1 4 r 1 4
== —, aHagnT, /BOI = — — —arctg —-.
g &XCtg 3, SHATHT, LBOL = 5 — jarctg g

Iloayaurs oreer B Gomee NMPOCTOM BHAE
MOMKHEO audo ¢ NOMOIILI0 TPHMOHOMETDHYe-
CREX dopMyn, Ar60 BHNUCASS YTOaA No-Apy-
romy: ecnu BC = 3m, AC = 4m, AB = bm,
TO PAARYC BONCAHHON OKPYMHOCTH DABEH M
(cu. sapagy 6.4). IIyers X — TOuKA KacaHHA
BIACAHHON OXPYMHOCTH ¥ THIHOTEHYIH (CM.
puc. 7), Toraa OK = BO — BK = 0,5m. 3ga-
s, tg LBOT = tg LIOK = -(*;—f% =2.

J48. IIpopmammenuany AM Tpe- Puc. 7
yroasuuka ABC Ha e€é anuHy B OT-

b
arctg ; =
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MeTaM Touky D (cM. puc. 8). Torza
ABDC — mapanesorpaMM (mo mpu-
sHaKy). McOooan3ysa HepaBeHCTRBO Tpe-
YrOJAbHHKA AJS TpeyroabHHEKA ABD,
noxyeuM AD << AB+ BD. Yunrnisag,

JIOCE JOKA3ATE.

IIpy pemeHEHE MOM(HO TAKXe BOCHOJABLIO-
BATLCHA CHAEICTBAEM H3 BEKTOPHOTO PABCHCTBS

m = %(A_.)B + E) (oM. zagauy 10.5). Prc. 8

JAd7. Hepsuwiii cnocob. N3 pasencrea AD = BD caenyer,
q10 ZDBA = /DAB = ¢ (¢M. pre. 9a). Ilyers Touka B’ cum-
MeTpUUHA TouKe B orHocurensHO npamoil CD. Torpa B'D =
= BD = AD. KpoMe TOr0, ecIH ToOUuKa E JNeHT HA ONPOJON-
sxeEmu croporsl DC aa voury C, tro ZB'CE = /ZBCE = ¢
(ABCD — Buucammmifi), Creposarensuo, ZB'CB + ZBCA =
= /B'CB+/BDA = 2+ (180°—2¢) = 180°, 10 ecTb TOUuKa B’
nexnT Ha gyae AC. B rpeyroapanre AB'D: AB' < AD4 B'D,

AC+BC < AD, o B TpeboBAIOCE.

3HAYAT, 5

Pic. 9a Prc. 96

Bmopoit cnocob. Ilyets R — paauyc KaHHOHK OKPYKHOCTH,
ZBAC = a, ZABC = 8, /BAD = ZABD = y (cM. puc. 96).
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ITo crepacreuic M3 TeopeMul cuaycos BC = 2Rsina, AC =
= 2Rsinf3, AD = 2Rsiny. Toraa AOKAa3LIBaeMOe HepaBeH-
sin &« + sin §
2
B—v=4CBD=/LCAD =y —a, 10 “;ﬁ = y. SapepmuTH

AOKAIATENBECTRO MOYKHO IO-PDASHOMY:
1) sma-;smﬁ — gin a;—ﬁ .CoS a;ﬁ

T&RE&ROOSa;ﬁ <1

CTBO PABHOCHIBLHO HEPABEHCTBY < giny. Tax Kar

=siny-cos# < siny,

2) yunTHBadA, 4TO YIMIB &, § M Y JexaT HA MHTEpPBaIe
{0; ) u rpaduk GYHKIHH ¥ = sin X PaCIIOAOKEeH Ha STOM IIPO-

sin & + sin 8
MeKYTKe BEHOYKJIOCTBIO BBEPX, MOAYImM, YT0 —p— <
. X . i
< 8in %ﬁ =gsin ¥ (repasencmeo Hencena).

JiokasaHHOe HEPABEHCTBO MOXKHO HHTEDNPETHDOBATh CIEAYIOMIEM 0f-
pazoM: ecaE Xopha AP oxpyxHoCTH durcEpoRata, a Touxa { <Geraer»
no opaoil us Ayr AB arol ORPYMHOCTH, TO NEpHMETD Tpeyroasanka ABC
fyaer HRARGONLITUM, ecim TPeyromsark ABC — pasrofexpennsrit ¢ ocHO-
eaHKeM AB.

J48. MokrameM BCOOMOrATEABHOE YTBEDPIKACHHE, KOTODOE
HaskBaeTcs gopmyaod Kapro: B 0CTPOYLOJALHOM TPEYroib-
HUKe CyMMa paccToAHuil OoT eHTpa onmcanHOd OKPYIRHOCTH
JO CTOPOH TPEYTOARHHKA PABHACTCA CYMME DAIAYCOB OIIHCAH-
HOH! B BOUCAHHON OKpYRHOCTEH,

BocmoarzyeMcs OByMA papeHCTBaME: 1) MW =

rg—rT,
T2
2) MiD = n’;r‘, rae My — cepeguHa cTopoHH BC, W —
TOYKA NepeceveHnsa GAcCeKTPUCH yria BAC ¢ OXPYXHOCTHIO,
OIHMCAHHOA OKOJIO TPEYTOJABHAKA, ) — TOUKA, ARAMETPAJILHO
TNPOTABOIGAOIKHAR TOUKe W3 r, ry, 75 B ', — DPAANYCH BIA-
CaHHOM W BHeBIHCAHHHX OKPYKHOCTEH, Kacaolnxcsa CTOPOH
BC, AC 1 AB co0TBeTCTBEHHO.

Hoxasxxem papeHctBo 1). IIvers Toguku I u O, cooTBeTcT-
BeHHO — IEHTPHI BIMCAHHOH OKPYKHOCTH B BHEBIMCAHHOH
OKPYIRHOCTH, Kacaiomeiica croporu BC, K n P — Touxkm Ka-
CAHHA 9THX OKpY¥KHocTel ¢ BC (cM, puc. 10).
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.
[Th™
r$éD

I
[ [ J
BVM; /yc

W _
(3
Puc. 10

Tak xax W — cepeauna orpeska 10, (cieacTsme B3 Teope-
MBIl «TPHJAHCTHHKA», ¢, 3a0auvy 6.1) m WM, || IK || LO,, To
WQ — cpennas xuauga tpeyroasERka ILO,; (L m Q@ — mpoek-
oun Touerk O, 1 W Ha npaMyio, napajaaensnyio BC u npoxo-

aamyw sepes rouxy I). CregoBatemsno, WQ = %O‘,L = "“; .,
rorga MuW =WQ — M1Q = r"z_ .

Pasenctro 2) noxazamo B sagage 40,

U3 paseHcTB 1) u 2) caexyer, 9To %+9¢?=2R%

S rg+ 1+ r. =r+ 4R, O6o3aauns uepe3d My u Mg cepeauHR
cropod AC U AB W HCHOAB3YA JUIA 3TUX TOYECK PABEHCTBA,
aEaJorHYHBle 1), moayunm

OM; +OM3 4+ OM3 =
= (r-257) + (R-257) +(r-757) =
=3R—r"+"’;r‘_3r=3ﬂ—ﬁ-@=a+r.
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Janee ncnonbsyem paseHcTBo AH = 20M; (credyem us
mozo, wmo mpeyzoivuux ABC zomomemunen ceoemy «cpedun-
HOMY» MPEYZORbHUKY € YEHMPOM 8 MOUKE nepeceienus medu-
an u xwostppuyuenmonm k = —2), Amamornugo BH = 20Mz n
CH = 20M3. Torna AH + BH +CH = 2R+ 2r < 3R, Tak Kak
B JioboM Tpeyroasanke R > 2r.
AH + BH +CH

3

J49. Ilycts orpessku NE u MF
JeJAT NAHEKH YeThIPEXYTOJAbLHAK
ABCD ua TpH 4eTHDEXYTOJILHUKA
(e, puc. 11). IIpoBeném orpesku
CN, EM un FA, a Taxike onycTHM
nepnesauEyaapst NN, MM’ u
AA' ra npamyio CD. Stu nepnen-
AHKYAADPH ABAAIOTCH BEICOTAMH B
rpeyroasHukax CNE, EMF n FAD
COOTBETCTBEHHO, IPOBeI6HHBIMH K
pasHEIM cTOpoHAM. [IyceTE HIHHEE
#THX BBICOT PaBHHE! /i1, Ay u g COOTBETCTBEHHO, TOTAA S ACNE ¢
: SAaEMF ¢ Sarap = M1 kg ¢ hg. Orpesox MM' — cpesHAasn
JmHuA Tpanenua ANN'A', nosromy he = %(kl + hg). Cnego-
BaTenwsHo, (Ry: Ba; hg) — apumdbMermueckas uporpeccmusa, To-
a2 (SacNg; Sagmr; Sarap) ~— TAKKe apAMeTAYECKAS TIPO-
rpeccus. AHAJOPMYHO AOKA3LIBAETCH, 9T0 (SApcns SANEMS
Samra) — Tak:me apubmeruueckas nporpeccus. IlockoabKy
cyMMa ABYX apadMeTHYeCKHX NPOrpecCHil ABIfeTca apud-
MeTHYecKOl nporpeccmedt, 10 u (Spcrn; Snerms Smrpa) —
apudMerHuecKad INPOTPecCHA.

CaepoBatennHo, £ R, gro i TpefoBamocs.

Prc. 11

CrenoBaTenbHo, SNerM = -ZI-(SBCEN + Smrpa) = g,

OrMeTHM, YTO DOTYIeHHALI B 8afaYe DESYALTAT MOHO 06ofmuTs: ec-
JH KAV B3 ABYX NPOTHBOJAGKALIEX ¢TOPOH BHEITYEJOTC YeTHIPEXYTONE-
HNKA PasliefHTL HA N PABHEIX acTel ¥ COCIHHHTH COOTBETCTRYIONHE TOY-
KN JeneHnd, TO IIOMAAN 0GPACBABITAXCA JeTHPEXYTONLERKOE COCTABAA-
10T ApH(METIECKYI0 TPOTPECCHD,
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50, Tiyers yrae o, 8 U Y TPeyroNbHHEKA TAKOBEI, YTO
&+

= —5—» TOTA4, YIRTHIBAL, UTO & + B+ v = 180°, noxyunm,
aro 3 = 60°, Bes orpanudeHns OGIMHOCTH MOKHO CUHMTATE,
woa<B<y, Tormaasb<e.

a) OGosmauum ¢ = b —d, ¢ = b + d, Torga, mo Teopeme
rocaEycoB b2 = (b+ d)2 + (b — )2 - 2(0+ d) (b — d) c0360° &
< b2 =202 + 2d%2 — b2 + d? & d = 0 (cpasnume ¢ pewenuen
3adavu 1.42.) »

6) ObosaauuM a = —, ¢ = bg, TOraa IO TeOpeMe KOCHHEYCOB

L~

2
b2=b2q2+b——2bq-2-c0360°%q2+-1—=2. VumTHIBAS, YTO
¢ ¢ ¢

q > 0, noayumam ¢ =1,

B ofioux cayeasx TPeyrolkHENK — DPABHOCTODOHHUH,

A51. Orser: 30°.

Moxeno pewiams no arnaaozuu ¢ 3edaved 7.3, Ho ecmbv u
dpyeoii cnocol: nycTh B pomGe ABCD yron A — ocTpeill (eM.
puc. 12). IIposeném sricory DH ¥ BRIpasuM Inomags pomba

AByMa cnocobamm: AB - DH = AC-BD 4 yeaosmio AB? =

= AC - BD, spaunat, DH = %AB = %AD Hs ﬁpsuoyronbnom
TpeyronsERka AHD mosyunm, uto ZBAD = 30°,

gB
D
Pme, 12 Pame. 13
J52. Hz npaMoyroibHOre TpeyroxbHuka ADC moayanM
2
AD? = AC. AE, spaunr, AE = % (cM. pue. 13). Aramo-
THYHO M3 TpeyronbEuka BDF: BF = %. YauTHBadA, 9TO

AD.BD =CD? u AC-BC = AB-CD, noaysnu:

AD2.BD® AB.CD!

AC.BC _ AB.CD
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Crenonarensno, CD = /AB - AE - BF (cpednee zeomempu-
yecKoe mpéx ompesxos).

Ha sToM e 9JepTeke MOMKHO TAKNE IOKAJIATL CPefHee reoOMeTpHYe-
CKOe IATH H Ja’Ke CEMH 0TDesKoB. JleficTeHTenbHO, yunTHBasMA, TT0 CD? =
= AD x BD, nomyumm, wro CD = VAB-AD-BD- AE . BF, a wcnonsays
ToT dakt, uro CD?* = AC.CE = BC.CF, nony4sM, Tro

CD=+/AB.AC.BC-AE-CE BF-CF.

A53. Iposeném oTpeskn PA u PB (cM. puc. 14). Ha pasen-
eTBA BOHCAHHOTO yraa ABP u yrina MAP MexIay KacaTelbHoO
H XopAo# ciaeayeT mopobue npamoyrc}gfgbmx TPEeYTOILHUKOB

PBK n PAM. CnenosaTensHo, % = P4 AHaJOrMUHO U8 TO-

Jofna TpeyroasEEKOB PBN u PAK poayumm, uro

PN _ PB
PK ~ PA’
H3 nonyseHAnIx cooTHOINEHHI creayer, uro PK2 = PM . PN,
YTO ¥ TPeSOBAIOCE,

Puc, 14 Pnc. 15

54, 3amerum cHaTANA, UTO AP = AQ (cM. prc. 15). Hei-
CTBHTENILHO, N3 YCJIOBHA 3a884H claefyer, uro LPTA = /QTC
u LTAP = /TC@ (yron Me:xIny KacaTelnbmoll m xopgoii pa-
. BeH BOMCAHHOMY YTJY, ONHpalonieMycs Ha Ty ke ayry). Ho
LAPQ = /PTA + LTAP (BHetunMi yron Tpeyroabaura TPA),
LAQP = /QTC+ £TCQ (sremuwit yron Tpeyroansura 7QC).
3uagwur, LAPQ = LAQP, TO ecTh Tpeyronbank APQ — pas-
HoGeApenntiii: AP = AQ. TIo ocHOBHOMY CBO#CTBY 6HCCEKTDH-
CHl, IPUMEHEHHOMY K TpeyroasHnKaM TAB u TAC, monyumm
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AP _TA AQ _TA
PE-718%ac —T1C' . IlepeMHOMHB HIOUICHHO 3TH PABEHCTBA,

. . GTO AP-AQ  TAZ
OTIyauM, PB.QC ~ TB.TC'

reabHol u cexymeii: TAZ = TB. TC m yuurnsas, aro AP =

2
PBPC = 1, ssagnt, AP = +/PB.-QC,

. Hcoonnsysa TeopeMy O Kaca-

= AQ, IoAy9YAM, 9TO
4T0 H TpeboBaXocs.
OTNETHM, 9TC CYIIECTBYKT DASIAHYHME BAPHANHA MPHEEASHHONY CIO-

c0fa pemenEg, B gacTHOCTH, MOMHO TAKKe HCHOJIb30BATH Hogobne Tpe-
yromsEairoB APT g CQT (1o ABYM yraaM).

A58. Orser: /pq.

IIyets O — meHTp OKPYKHOCTH, ONHMCAHHON OKOJO Tpe-
yroapunka ABC, A' u B — cepeanuu cropor BC u AC (cm.
puc. 16). PaccMOTPHM OKPVKHOCTB, OIIHMCAHHYIO OKOJAQ Tpe-
yroaeEEKa OPQ, Tax xaxk Z0PQ = 90° - LACH = /BAC
n LCOA' = /BAC (BUMCaHHBEIA yIroJ pABeH IOJOBHHE IIeH-
TpambHOro), To LC0Q = ZOPQ, sraunt, CO — KacaTeabHAS
K oTOl oKpyscHOocTH. Torga CO? = CP-CQ, To ectb R = vPa.

Mowno ofofiracs H 6e3 BCIOMOraTeALHON OKPYKHOCTH, HCHOAB3YA OO~
aobue Tpeyromsuuros COQ u CPO.

A

Pue. 16 Pme. 17

J56. Ilyete ABC — pamEam# TpeyronsHuk, I — menrtp
BIOHCAHHON B Hero OKpYXKHOCTH (cM. puc. 17). Torma Al —
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6uccexTpuca yraa BAC, m Ha Hell, IO TeopeMe «TPHIHCTHH-
Kas» (cM. saHATHe 6), JeXKNUT HeHTp W OKPYRHOCTH, TPOXOAA-
meit yepes roukyt B, C u I, Ilyeth, Hanpumep, AB > AC, To-
ria 9Ta OKPYHHOCTh BTOPHUHRO mepeceusT oTpe3oK AB B To9-
ke C'. PaccMOTDHM CHMMETDHIO OTHOCHTEABRO mpamoli AW,
IIpa stoif cummmerpnn ofpasom ayua AC aBnserca ayd AB,
A OKDY:KHOCTH nepexommt B cela, mosTomy obpasoM Toukn C
apagerca rouxa C'. Cnegoparensuo, AC' = AC. Ilyere AX —
OTPe30K KACATeNBHOM, OPOBeACHEON W3 BeDIIHEELl A K JaHHOH
oKpy:xHOCTH (X — TouKa Kacanua), Torga AX? = AC' - AB =
= AC- AB, uro u Tpebosanock.

Pue. 18 Pue. 19

J57. Ha nyve, AoNOJEATENRHEOM K ayuy CD, OTMETUM TOU-
Ky G (cM. puc. 18). JpamanLl MCIOAB3YR TeOpeMy O DABeH-
CTBEe BIIMCAHHOTO YIJIA M YIJIA MEXIY KACATEIBHON H XOp-
no#t, monyumm, uro ZCDA = ZCAB = /GCB. CregoBarennb-
HO, BC || AD, 10 ecte ABCD — Tpanenud (MIH mapawieno-
rpamm). Torga LCAD = /BCA, nostomy TpeyroasERKE CAD

AC AD

u BCA mozobunl (oo AByM yriam). 3HauaT, B o™
ects AC = +AD-BC. Orpesor EF, coepaunanompi cepenu-
HE CTOpOH AB u CD, sasnseTcs cpeaHell AMHUeHN Tpanenmm

AD;BC. {(Ecan ABCD — una-

paJLIesorpaMM, To Tpeyrodseuku CAD n BCA paBHEI, OpHAYEM
AC =CB = AD = EF.) llo gsepaBeHCTBY MeKAY CPeXHHM Teo-

ABCD, caemopaTenwno, EF =
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MeTPHUECKHM M CPeAHMM apHPMeTHUecKMM (cM. 3anaTHe 4)
AC € EF, uto H TpeOOBANOCH.

JA58. PaccMoTpuM OpOWMSBOABHYI0 TOUKy D otpeska AC,
OTa Touxa okaxkerca HMcKoMolf, ecm BD? = AD . CD. IIpo-
BeIEM OKDPYIKHOCTb, ONMCAHHYIO OKOJIO TpeyroasHura ABC,
B mpogauM orpeszox BD Jio mepecedeHmA ¢ OKPY)XHOCTHIO B
Touxe P (cM. puc. 19). Toraa, o cBOiicTBY mepecekaomuxcs
XOPA okpy:xRHOCTRH, DB-DP = AD-CD. CriefoBaTeabHO, JOMMAK-
HO BBIOOJHATHLCA PaBeHCTBO BD = DP, IlosroMy Ana nocTpoe-
HHUF HCKOMAX TOYeK AOCTATOYHO HOCTPOMTE 00pas onmucaHHoN
OKPVKHOCTH IIPH rOMOTETHH ¢ IeHETpoM B ¥ KoshdbHUneHTOM
k= 0,5, Touxkn D; u D, nepecedyeHn NOMyIEHHON ORPYIRHO-
cTH co cTopoHO# AC B 6YAYT HCKOMBIMH.

ST0T MKe Pe3YALTAT MOMKHG ORHCATH Do-ApyroMy: Dy m Dy — Todxm
nepecederna AC ¢ OKPYRHOCTBIO, KOTCPAS IMIYUASTCA B3 PacCMOThDEHHoH
NpHE TOMOTETHRH ¢ LEeHTpoM B 1 RosdwpunnerTom k = g

8— \/“ 3+B
A59. Orer: ——— — a<—2—.

ITycTs h§ = hg - By, TOrAR, YIUTHIBARK, UTO BBICOTH Tpe-
YTOJALHUKA 00PATHO NPCHOPINOBANLHEL CTOPOHAM, K KOTODEIM
1

1
OHU NpPOBEIEHEl, MOJYIHM 3= TO ecTh ¢ = +/ab. 3a-

MeTHM, UTO €S @ = b, TO TPeyroJibHHK — PABHOCTOPOHHMIT
¥ AJA Hero ycAOBHe 3aA9X BHINIOoARAeTcd. IlyeTs a > b, Torpa
a > ¢ = +/ab, sHaTUT, YCIOBME 389N BLIIOMHAETCA TOTHA W
TOABKO TOTHA, KOTAA BEITOAHAETCA HEPABEHCTBO b + /ab > a.
Paspenns o0¢ 4acTH HePABEHCTBA HA g U CAeNAB 3aMeHy f =

- \/E, HOIYIAM HePABEHCTEO 2 + t — 1 > 0. YauTHBag, UTO

\/_2 ‘/__2 1)

. Cayuaii a < b aHaJJOrAYeH PACCMOTPERHOMY,

t > 0, noayuum ¢ >

_8-+%
T2
60. Orrer: /S5153.
IIycrs mromage Tpeyrospauka ABC paBHa S (cM. pHc.
20). Us nopobna tpeyroabnukoB DBF u ABC caexyer, urto

Cnenona'renbno, -> (
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sl BD\?
=1 (—-) » & B8 moaobus Tpeyroapaukos DAE u BAC cae-

nyer, uro 52 = (AD) Toraa 1/ 2 BD+AD = 1.

Cne.n,ona'renbno, \/3_ + m 2 a TAK KAK CFDE — ma-

pannesorpaMM, Sacer = EScms = E(S — 81— 82) = V51S;.
B

v
L
l-'r
a4

Puc, 20

OTMeTEM, 4TO H3 HEPABCHCTBA MeXKAY CPeAHAM APHGMETHUCCKHM H
CPEeIHAM reOMeTPIYECKEM CASAYET, 9TO IVIOIAAE DapaLtesorpaMna CFDE
He OpeBOCXOAHT CYMME! miomageilf TpeyroasHuKkoE BDF u ADE, vo ecth
He OPEBOCXOAHT IOAOBHEH IIOMAAR TpeyroasHEka ABC (papeHCTBO A0~
cruraercs, scom D — cepeaana AB). IoaesHo cpaBARTE OONYISHHBIE Pe-
SYJABTATHI ¢ PEAYALTATANY, HOJYIeNHHMA E 3agade 7.8.

61, PaccMOTPUM OKPYXHOCTD,
OIIHCAHHYIO OKOJO TPeyroJpbHAKA
ABC (cM. puc. 21). Touxa H', cum-
MeTpuyHas H oTHOCHTENBHO CTOPO-
B BC, neRuUT Ha 9To# OKpYy:mMHO-
cTH. I3 mpaMOyToOABHEOrO TPEyroih-
mura BKC nonyamm KD? = BD-DC.
ITo TeopeMe 0 mpoU3BEeleHHAN OTpE3-
KOB Xopx BD-DC = AD.DH' =
AD . DH, CneaoBaTennHo,

S%erc = i—BCz -KD? = %BCz -AD.DH =
1 1
~ (5BC-4D) - (5BC-DH) = Sasc - Sasncs

YTO PAaBHOCHINBRHO YTEECDKIEHHIO 3aAA4YH,
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J162. Hyers H — oproneRTp Tpeyroabanka ABC (cM. puc.
22). HoxamemM, 910 CTOPOHH Tpeyroassukos DEF n MLK co-
OTBETCTBeHHO NAPaJiNeIhHBI,

K

Pnc, 22

HediersnTensno, Tak Kak ZAEH = ZAFH = 90°, Toukn
A, E, H u F nexaT Ha ogHOH OKDY:KHOCTH. CllefoBATEJABHO,
ZAEF = /AHF = 90° - /BAD = ZABC. C apyroit cropo-
HEl, LABC = ZCAL (snucanunit yrom M yroa Mexpgy Kaca-
TenbHoM W xXoppoit). Takum olGpasom, LAEF = /CAL, 3ua-
qur, EF || AL. Aranormieo AOKASHBACTCA MAPAANENEHOCTS
JPYTHRX Nap CTOPOH, OSTOMY TpeyroaseEuku DEF u MLK no-

SaMix _ Pa
Saper —pf"‘“ (1), rae p — monyme-
DEF

PHMETD COOTBETCTBYIOmEro TpeyroasHuka. Ilyers B — paxu-
y¢ OKPYMKHOCTH, OIMCAHHOM OKOX0 TpeyronbHuKa ABC, Tax
RAK And TpeyroabHnka MLK ara OKDY:HXHOCTE ABNAETCH BOM-
caaHo#, T0 Saprx = Pamrx - R (2).

HorameM, uTo Saspe = paper + R (3). HeficrerTeanHo,
CORANHNE NeHTPp O OKPYRHOCTH, ONNCAHHOK OKOJIO TPEYTONb-
HEKa ABC, ¢ BepIDHHAME ¥ OCHOBAHHAMM BLICOT ITOTO Tpe-
YroJLHAKA, TOIYIUM, YT0 SAsnc = Sorar + Sorsp + Sopce.
Tax xax OA | KL u KL || EF, ro OA | EF, 3aaueT, Sopsr =

= %EF QA = %EF - R. TlonyunB aHaJOTHYHEE COOTHOIIE-

nobanl. CnenoBaTeNsHO,
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HHA ARA YeThpéxyroabHukos OFBD u ODCE, npuxoaum K
paBeHcTBY (3). Bupasus u3 paseHcTs (2) u (3) nomryomepuMer-
DH ¥ DOACTABHB HX B paBeHCTEO (1), mocie HECJAOIKRHEIX Ope-
ofpaszoBaHmil OJyYUM TpedyeMoe PABeHCTBO,

ROR&B&HHOG YTREPHE IcHEE MOKHED OQOPHYJIBPOB&TL TAK: DINOIOANE THeE-

YTOABHAKA €CTh cpeAHes reOMeTPHYECKOE AOIaAeH ero OPTOLeHTPHYeCKo"
T M TAHTeRNMAANLEOTO TPOYIONLHAROE,

63, Ymeepwdenue 3adavu ssrsemcsa «deolicrneéennvims
K ymeepxcdenuio 3adaru 8.1a u GoKasvieaemes GHAAOZULHO.

ah
J64. OrzeT: pe

Ilyers KLMN — KBajpaT, BOMCAHHLIE B JaBHBH Tpey-
TONBHHAK, ¥ — AJIWHA ero ¢CTOPOHHI, AH — BRICOTA TPEYTONb-
BEMKa, D — Toura nepecewenma AH u LM (cM. puc. 23). Us
nopobua Tpeyronbaukos LAM n BAC noayauM, aro M

BC
=22 wecrs L = =% @maunr, x = -*~ — nonosuna
AH’ a  h " T a+h
cpedneezo zapmonuieckozo a u h (cpasnume ¢ sadaxeii 8.3).
A
L D 1 A
h
x
g .l iy
B Ka HNC

Puec. 23

65, Ymeepmdenue 3adaxu Henocpedemaenno credyem us
hopmyrvt Oas evivucaerus ORuRbL Buccexmpucol:
2be LA
b+e 2’

la=

max xax npu 0 < LA < 180° sepro Hepasencmeao cos % <1
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J66. Oreer: 120°,
Keau ! —ib-c—-coasﬁ--i 't-oooeazg
¢ b+e 2 bte’ 2

TeIEHo, -‘ﬁzﬁ = 60°, ZA = 120°.

. Cnepompa-

bo| =

67, a) Tak kar Toura H upmuapiexuT orpesky KL, pac-
croaame or H g0 AC paBHO cyMMe paccroanwii or H a0 AB
u BC (cm. nemmy u3 3agaun 8.16). Ilycrs D, E m F — ocHo-
BAHMA BHICOT, MPOBeASHELIX ¥3 BepmuH A, B u C Tpeyroas-

anka ABC cOOTBETCTBeBHO {¢M. pHc. 24a), rorga HE = HD+

HE.-BH  HD.AH HF.CH
+ HF & 50 = ag ' cm . JoxaxeM, YTO UHUC

anTenn prux Tpéx apobeit papHEI. [leHcTBHATENLHO, TAK KaK
ZADB = ZAEB = 90°, rouxn A, B, D n E nemxaTr HaA OgHOIH
okpy:xHOocTH. ITo TeopeMe 0 NpoRsBeAEHNN OTPE3KOB XOPA I0-
ayaum AH-HD = BH - HE, AHaIOradHO, HCIIOAL3YS OKPYXK-
HOCTH, NPOXOAANyI0 Yepe3 Toukn B, C, E n F, nonyuum, uTo
BH - HE = CH - HF. Taxan o6paso, — =
TpefoBAIOCH JOKASATE.

1
T i

L
BH ~ AH

El‘
Puc. 24a Puc. 246

Paseucreo AH -HD = BH .-HE = CH-HF MoXRE0 A0oKA3aTH HEAYE, pac-
CMOTpeB ABe Hapul TOROGHEIX TPeYroALHEKOB: AHE m BHD; CHE w BHF,
6o DpEUMEHHE TeopeMy 0 NPOHABeZSHHH OTPESKOB XODA ANA ONHCAHHOHR
OKDY»KHOCTH, WCIOAL2OBATE TOT (axr, wro rouxd Y, E' n F/, caMmerpay-
HHe OPTOHEHTPY TPEVIOALRHEEA OTHOCHTEALHO 6T0 CTOPOH, JeMKAT Ha BTOH
OKDYHOCTH (eM. puc. 24a).
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6) IlycTs O — HeHTP OKPYKHOCTH, OMHCAHHOMA OKOJO Tpe-
yroasauka ABC, M — oCHOBaHHe IepHeHANKYIAPA, OMYIIeH-
Horo na O ma BC (cM. puc. 246), Toraa ZAOM — %moc =

= ZB, BH = 20M (caedyem uz mozo, wmo mpeyzonvHuK
ABC zomomemuuen ceoemy «CpeOUHHOMY» MPEY2ONbHUKY C
YenmpoM & mouke nepecenenua meduan u xosdduyienmomn
kB = —2, cw. maxwce 3adavy N48). Uz tpeyroasamra AOM
noayauM OM = OA - cos ZAOM, ceneaposaTensso, BH = 2R -
cos ZB. Ananormuno AH = 2R-cos LA n CH = 2R - cos ZC.
IToacTaBne 3Ha9eHHAA AIiI , BH n CH B paBeHCTBO, IOJAYIEH-

1 i
H II. = b & H -
oe B II. &), NOJIYUNM — R T e lA + =zc 0 TpeboBa
JI0CH KOKA3aTD.

. OTMerHM, UT0 COPABEAIREH N YTBEDMIeHEA, OOPATHEE AOKA3AHHEIM,
YTO MOKHO TIOKASSTE, NPOBEAA AHAJOTMTIHEE PACCYHACHH.

,n(m+n) r{m+n), 2mn

H68. Orser: m+2n ' m+2r’ m+2n°

IIyers B TPeyronbanKe ABC (AB =
=BCO)P, @ a T — TOUKH KacaHUA
BIIMCAHHON OKPYMXHOCTH CO CTOPOHA-
Mu AB, BC u AC cooTBeTCTBEHEO (CM,
puc. 25). Toraa BP = BQ =m, AT =
=AP=CQ=CT =n, Pasapc = AB+
+ BC + AC = 2(m + 2n). IlyeTs Ka-
careJbHAsa K BONCAHHOE OKDPYKHOCTH,
napaanenbHaa BC, mepecexkaer cTopo-
Hbl AB m AC B Touxkax K u L coor-
BETCTBEHHO M KACAETCSA OKPYKHOCTH B Purc. 25
Touke M. Jlna rpeyroasHnka AKL aannas OKPYKHOCTD ABJA-
eTcd BEEBOHUCAHHOMN, TosTOMY, Pa ks = AK+KM+AL+LM =
= AP+ AT =2n.

Tark kax TpeyroasEnkn AKL m ABC noaolHH ¢ Kosdpdn-
Paagkr. _  n KL _ _n

HeHTOM k = = TO — . Tarnmm 06-

ue Py aBc m+ 2n’ BC m+2n 06
KL =248

pasom, =t n nOR0BUNA CPeTHEZ0 2aPMOHULECKOZ0

ompe3xog m + n u n (60x060lt cMopoHvt U NOROGUHBL OCHO-
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eanus mpeyzorvhura). OTpe3cK KacATeNLHOH, mapaLlIeasHoR
AB, pager KL, a TpeTuii 0Tpe30K BHIACIAETCH AHAJOPHIHEIM

2mn
o0pasoM B papeH mion  ososune CPedHe20 2aPMOHULECKO-

20 ompesxoa m u 2n (ompesxa BP u OCHOBGHUR MPEYLORLHU-
Ka). .

J69. Ymeepaidenun sadavu Henocpedcmeenno credyom
U3 mozo, ¥mo HepaseHcmea o cpednux dan deyx vucen o0-
pauiaomces ¢ pagencmaa mozda u moavko mozda, Kozéa smu
YUCAG PAGHbL.

J70. PaccMOTpMM OPOH3BOJLHBEIA TpeyroasHRK ABC n
npoeeaéM ero meguaEsl AA', BB' m CC', IIpoanaM oTpesox
MB’ ua ero anuny u orMeruM TouKy T (cM. puc. 26). Torga
AMCT — napannenorpaMu (10 npusHaxy), a CTOPOHAMU Tpe-

yroaeERKA AMT aBnsaioTcA OTpPe3KH, COCTABIAIINE 3 oT o

OTBETCTBYIOIIMX MelHAH TpeyroldbHHKa ABC. CnemopaTeis-

HO, TpeyroasEaE AM T mogobeH TpeyroABHRKY, COCTARICHHO-

S
My U3 MeAnaH, H ‘ﬁ;,MT = 3- (S’ — nnomazas TpeyroaLHH-

KA, COCTABJEHHOrO N3 MeanaH). C APYTO#i CTOPOHBI, SAAMT =

1 1
= 3Samcer = Spamc = 38n4Bc.

Taxum o6pazom, S’ = gSAAMT = %SAABC-

Puc, 26

A71, OrBeT: 2m3‘/§ .
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Tiyers AA', BB u CC' — Memmanm TpeyroabEEKa ABC,
Touku K u L ~— cepeauman A4’ u CC', M — Toura mepecede-
Hna mexuad (cM. pue. 27). Tax xak Touxu B/, K, M u L ne-
smaT 56 ogaol oxkpyxHocTH, L KB'L+4+ /KML = 180°. Tak kak
rouku K u L nemar na cpeganx muanax B'C' u B' A’ Tpeyroian-
HBKa ABC, /KB'L = /ABC. Kpome tToro, ZKML = ZC'MA’,
sHavur, LABC+ /C'MA’' = 180°, roecTa Touxkn B, 4, C'u M
JIGHAT HA OFHOH oxpyEocTH. Cre0BATEABHO, TPEYTOJLHAK

ABC — apromezuaHnbili (ca. 3adavy 9.38). Torza BI%’_ = —‘2—3_
{ca. 3adauy 9.1), To ecThb AC = §£‘;3£.

N72. Tax xax yram AKA' m ALA' — npamuie (cM. pmc.
28), To Toukn A, K, A’ u L nexar Ha OKPYIKHOCTH C AHAMET-
pom AA’. Caegosarensrno, KL = AA’ -sin ZA (mo esaexcrsmio
W3 TeopeMbl CHHycoB). Anagoruuno, MN = CC'-sin ZC. Toraa
KL _ AA' sinZA _ A4 BC
MN ~— ¢C smzCc ~ ©C AB’
HEIH TPeyroabHUK (¢ ocHOBanmeM AC), To AA' = CC', a ecan
ABEA — asggfmemamﬁ {co cpeaueii o gaune cropono# AC),

™ = =30 B oboux cayvaax moayumm, uro KL = MN.

Ecnan ABC — pasuoGespen-

Pme. 28 Puec. 29

B ofpatuyio cropony: ecnm KL = MN, to AA' .- BC =
= CC'. AB, To ects (am;)? = (cm.)2. Torna, BOCIOAL3OBAB-
much hopMysIoH ANA BHIYNCICHHS MeAMAHK TPEYroNbHUKA,
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noayuaum a(2b2 + 2¢2 — a?) = c?(2a2 + 202 — ¢?) ﬁga" —ct=
= 2b%(a? — ¢c?). Taxum ofpasoM, a = ¢ wm b2 = £ +et

n TpefoBATOCE.

JA73. [Tycts ayun AQ n BQ nepecexaioT cTOPoHsl BP u AP
Tpeyroasanka ABP B Toukax A’ m B’ cooTBeTCTBEHHO (CM.
pue. 29). Uz yenosma safaum cieayer, aro A’ u B’ — ce-
penuHLl 3THX CTOpOH. KpoMe Toro, M3 CBOMCTBa BIIMCAHHO-
ro yrijla m yria MeXAY KacaTelbHOH m XOopAoi ciaeayeT, UTO
ZAPQ = /BAQ u /BPQ = /ABQ. Toraa yron AQB’ (enem-
Huit 118 TpeyronbEura ABQ) paseH yray APB, moaToMy TO4-
Kn P, Q, A’ u B’ nemar ga ogHOK OKPY;KHOCTH. CleA0RATEID-
HO, TPeyroapRuK ABP — asroMeauansnlit (ca. sadavy 9.38),
ApP? 4 Bp?

2

OTMeTaM, 9TO JORABAHHOE YTBePEICHHE JOOONHAET cBOMcTBA KoH(pA-
rypansH, paccMorpesHbe b sagaue 7.1,

» 9TO

TO ecTh AB = , 9TO 1 TpeboBaI0oCh AOKA3ATE.

74, PaccMOTPUM OKPY:KBOCTE ¢ NeETpoM O U PAgUyCcoM
R, onncaEHYIO OKOJIO Tpeyroasauka ABC (em. puc. 30). Yeno-
BHE SBTOMEZUMAHHOCTH TPeYrojfibHHKa ABC paBHOCHILHO BEI-
mDosnHeHnio pasencrea 2A4C2 = AB? 4+ BC?, xoropoe MOMHO
BallHCATH B BeKTOpHOH dopMe u nmpeobpasoBarth:
2AG? - AB? + BC® & 2(06 - OA)? =
_ (OB — O4)" + (€ — OB)? « 200* — 400 - O/ + 204? =
= OB* ~ 20B-04 + 04° + - 20C-0OB+ 0B,
VuauTeBasg, 4T0 [O_A)| = [(TB)I = |(*)F+C| = R, monyuum
—_— = —_— — — =
20A-OC=0A-0B+0B.0C &
& 2c03 LAOC = cos LAOB + cos LBOC.

SaMeHAA KaXIBIH ODEHTPANBLHEIN YO OKPYIKHOCTY YABO-
€HHBIM BINCAHHEIM, NoayuauM: 2cos2/B = cos 2LA+cos2/C,
910 ¥ TpeboBaNoch JOKA3ATE.
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Pac. 30 : Pue. 381

Moxa0o Tarmke OEI0C HCOONB30BATE TEOPEMY ROCHHYCOB /IS TPEYTONB-
maros AOB, BOC n AOC. IIpn TakoM cniocofe JOKAsSaTerheTha JYUIIe HA-
UHHATH C DABSHCTED HOCHHEYCOB. OTMeTAM, YTO AOKASAHHOEe VTBeD:RICHHS
MOMHO CHOPMYIAPOBATE MHAYE! TPEYTOALHHK ABIACTCS ABTOMEAHAHHBIM
TOTAA M TOILHO TOLNA, KOTAA KOCHHYC YABCERHOIO YL TPeYTONLERKA pa-
BeH CpefiHeMY apAdMeTHIeCKONY KOCHHYCOB AEYX ADYTHX YABOSHHHR yT-
JIOB $TOTO TPEYTOALHHUKA.

J76. PaccMoTpHEM OKPYKHOCTH ¢ HEeHTPOM B TouKe O H pa-
maycoM R, OIIMCAHHYIO OKOJNO TpeyroabHuka ABC (cM. pmc.
81). Menons3ya BeKTODH, IAMHIOEM IIETIOUKY PAaBHOCHIBHBIX
DABEHCTB:

2 —
XB=\/XA+W#2)TB)2=X_A’2+XC“’#

& 2(0B-0X)® = (0A- 0X)% + (0 - 0X)® &
& 20B? — 40B - OX + 20X =
= OA? — 204 .0X + 0X? + 0C? - 200 -OX + OX2.
VuurniBas, 9TO ‘0_14}.|=|O_-’B|=|(T’C|=R, MOMYy4AM
_— = — — —_— —
O04.0X+0C-0X -20B-0X =0«
—_—,—  — —
« OX(OA +0C - 20B) = 0.
IIyers D — cepesmaa AC, Toraa (3—5 = %(6:’4+&) Ta-
— f — — —
xuM 06pasoM, HOMyTHM, TTO ox(zop - 203) =0 & OX x
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% Jﬁ)’ = (. 3HAYNUT, HCKOMAIM I'€OMETPAYECKHM MECTOM TOYEK
ABNAETCA TMPAMAS, MPOXOAAINAA depe3 Touky O H nepueHAn-
Kyaapaaa Meamane BD tpeyroasauka ABC (cM. pme. 31).
CpasunTe ¢ pemenneM sagaan (74,
J76. OTBer: HeT, He MOXKeT,

Tax KaK 17(5 = %(ﬁ+P_ﬁ + I_;B) {cm. sagauy 10.1), a Bek-
TOpH PA, PBu PC — ne KOJNTHHEAPHLIE, TO

1P| < = (IPAI +|BB| + |PC|) —2.

BD CE AF
A77. Ilyete — C-"FA-FB - ; n M — penrpoua Tpe-

yroasHuka DEF (cM. puc. 32). Toraa ana mobol Touxy O BLI-

— —— —_—
noNHgeTcs paBeAECTRO OD = %—- {cM. paBenctso (1) 3a-
— —_— —_—
— moOA — nax
narua 10). Auagormano OF = nOC+mOA o OF = P02+ mOB
m+n m+n

CrnafibiBasg 3T TPH PABEHCTEA NOWICHHO, NOJYdHM: ﬁ)’ +
—_— —= = = = — 1,— — —
+OE +0F = 0A+0B+0C, ro ects OM = §(OA + 0B+ OC),
caegoBaTeNsHO0, M — nNeHTpoux TpeyroasHNKA ABC, uro H

TpeSOBANIOCE AOKA3ATE.,

Puc. 32

J78. I3 ycaoBHA 38484 CAEAYeT, UTO AIA JI000H TOUKH
O BHIOOAHAIOTCA PABEHCTBA

OT{=%(OA§+OA£+...+O_'&,);

' | > > —
OT; = E(OBl +OBz+.--+OBk).
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Torga

0T=n—h(@’+@+...+aﬁ+ﬁi’+(ﬁ£+...+

——} D
— 1 — —,  nOT) + kOT;
+ OBk) = n ik (nOT1 + kOTz) = T—I-k_—_'
™ k
CaenmoBaTenvHO, Touka T JeXUT Ha orpeske T1 T n ﬁ "

(exm. paseremeo (1) sauamua 10).

JA79. OrBer: a) cepeAHAA OTPe3Ka, COSAUHANOIErC MeRTPO-
HALI OCHOBAHWI; 0) TOYKA, JEIKAINAA HA BEICOTE IMUPAMMARI
H JeAdAlad eé B OTHOUIEHUHE # : 1, cunTag OT BepIINHEI.

a) Hearpoaas ocHOBaHMI — Toukn Ty u T mepeceuenud
BEX cpeaunx JauHA# (cM. 3adaxy 10.6). Toraa HeHTPORA OpH3-
MuI — cepeauna orpeska T Ty (em. sadawy N T78).

6) J.Iorcamem, 970 AAA _J)I!OﬁOI‘O 7 BHIIOJHAECTCA DABCHCTBO
OA1 + OAz +...4+ 04, = 0. JeiicTeETENbLHO, nonepneu KavK-

BB BeXTOP BCKOMON CYMMEI Ha YToJ, paBHLL

THA HexkAsIl BeKkTOp BHAA (OA; 3aMeHHATCA HA BeKTOD

mApAg,1, npuuéM KoxdbbunmenT m GyZeT ONTHAM H TeM XK€,
_ — _— — —

Tax xax m(A1A3+A2A3+...+A,3A1) ~ 0, 7o u 04, +

—t — —
+0A2+...+0A, = 0. Torga neETpONI THPAMHARLI — TOUKS&
otpeska PO (P — BepnmHa IMPAMEBAARN), KOTOPAA AEANT ero
B OTHOINEHHH 1t : 1, cuuTaA OT TOUKH P (cam. 3adavy IT8).

HA80. OrBer: B 000MX CAYYAAX ONMYCTHTRCA HA JHO 03epa
apuaéTea TOMBKO ONUE Das.

IIyers cocHel pactyT B Toukax A, B,C, D, EuaF; Mun T —
TOUKH TlepecedeHHA MeAuaH TpeyroasauxkoR ABC u DEF co-
OTBeTCTBeHHO (oM. puc. 33). Toraa:

a) M — merTpomz TpeyroarHuka ABC, T -— meHTpouz
TpeyronasEEKs DEF, ciaeporaTenbHo, cepeamHa K orpeska
MT — neHTpOMA CHCTEMBI ZAHHBIX NMIECTH TOY€K, OH — eAUH-
CTBEHHHIH, U ero HOJOKeHNe He 3aBHCHT OT cmocofa X pas-
OHeHMA HA TPONKH.
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6) Ilyers O — HeBTP OKPYRHOCTH 03epa, H u N — opro-
NEeHTPH BOACAHHLIX B 3TY OKPYIKHOCThH TPEeyTrOJbHUKOB ABC
u DEF cooTBeTcTBeHHO, P — cepeauna orpeska HN, Tax xax
D 4 —_— — —_—

OH = 30M u ON = 30T (meopema o npamoii diirepa, cM. 3a-

— 1, == 3,— — —_—
davy 9.6), To OP = E(OH+ ON) = E(OM +OT) = 30K. Tak
Kak noaoxennme rouek O u K He sapmeur or cnocola pazbue-
HAA JARREIX TOYEK HA TPOMKH, H DOJOKEHAE TOUYKK P rakxe
He 3aBHCHT OT 3TOor0 cnocofa pasbuenns.

OrMeraM, 9TO ANA 389N I, 4) PACIOIOMKEHNe TOUeK, B KOTOPHIX pac-
TYT COCHH, HUKAK He CBASAHO C OBEPOM.

Pnec. 33 Puc. 34

J81. Otper: 1:1.
IIycrs oTpesok AN nepecekaeT miockocTh A'BD B roure K
—_— —h —  — —
(cM. puc. 34). O6osnauum AA’ = @; AB= b; AD = ¢ (ma-
Kue mpu HeKOMRJAAHADHbLX eexmopa obpasyiom 6asuc npo-
CMmpancmaea).

—_ 1,/ —
Tax xak N — cepeauna DC', To AN = ~(AC' + AD) =
1 1= Y™ 2
= -2-71’ + 3 b + ¢. Bekrop A’K nemur B OZHON NIOCKOCTH

VB w AD TR — AA L AR — 7
c BWJ)OD%AB n AD_,)anaqnfr, AK = AA+AK =a +
+xA'B+yAD=d +x(b - +y(c ~T) =1 ~x-p)a +

143



= —
+xb + yc (smo paserncmeo MONKHO OuR0 NOAYIUMb UK
3Ya & 020 A'BD —
e, UCNOAbSYA 8eKMOPHOE YCR0BUE MO20, ¥MO BD mpe-

yzo.ubnurc) Talc RaR BeR'ropH AK H AN ronnudeapasl, AK =
= AAN = a+ = b + AC. TaruM o6pasoM, MH BHIDABIIH
BEKTOD AK ,unyma pasauunbiMa coocobamu. Torga, memons-

3ys eAAHCTBEHHOCTH Pa3NoKeHu J060T0 BeKTopa mo SasHey,
MOJIYYUM, YTO

1

1—x——y=ll, ’1:5’
2 1

x:lA, # x=z,
2 1
y:A y=§.

|
:
:
3

— 1—
CnenoparespHo, AK = EAN , sHauMT, K
peaka AN.
HcnonnjosaBHHI MeTOA paccyxAeHME, TPUBOAAIEE K COCTABICHHIO
«BEKTODHOIO$ ypaBHEHHA, NPAMEHAETCA B0 MHOTEX TeOMETDHYSCKHX 38~

A84sX, B KOTODEIX Hazo HAlTH cTHOMeHHRE TacTell, NONyINBIIAXCA IPH TIe-
pecedeHEE KAKNX-Aub0 0TpesKos.

JI82. Oreer: ka+(r—-K)b
I - n

wecKoe wucen a u b).

W3 ycroBHA 3afa4d CNEAYET, YTO [IPOBeAEHHLIC OTPe3KH
B,Cy, ByCy, ..., B;_1Cpy—1 mapannesbHb OCHOBAHHAM TpAale-
IHH.

(838ewennoe cpednee apupmemu-




Iepewiii cnocob. Yepes Bepmuny C m Toukm Cp, Cz, .,
Cr—1 OPOBEAEM OTPE3KHM, NapANJeIbHEE CTOpoHe AB u mepe-
ceKaue ocnopanue AD B Trourax E, Ei, E3, ..., E,_1 co-
orBeTcTBeHHO (cM. pmc. 35). Tark raxw ABCE — mapamreno-
rpamMm, T0 DE = a — b, B TpeyronsEuke CDE ofipazoBanncs
OTPE3KH, napajaenkabsle DE, AMHHE KOTOPHX COOTBETCTBEH-
HO PaBHH X, 2X, ..., X, ..., (n — 1)x, cUHTan OT BepHINHBI
C (no Teopeme Paneca). Tax Kax DE = nx, TO AJIHHA TAKOTO
OTpe3Ka ¢ KOHIoM C} paBHA ?-k. Torga B;Ci = b+9—7—b-k =
_kat(n-k)o &

n

BxB G k
Bmopott cnocod,. Tax kakx kL = s TO AJASA JAH0-

BkA C;D n—- k
Goit Touky O: OB, = —OA+ kOB u OC;, = —OD+ = koc

(cM. papeHCcTBO (1) 3afm'ma 10) Torua

BiC; = OC; ~ OB, = 74D + " 250

Takx xar BjCi TTB_é Il E, TO

— E— ka+ (n— k)b
|BCs| = _kat(n-E)b
n n

(cM. caexcTBHe B3 paBeHCTBA (**) 3amaTua 10).

ITonyuenerit PeSyIbTAT ABAAETCA AHANOTOM KOODAMHATHOH GOPMyaR
(1') sausaTna 10, rae ponh KOOPAUHAT HIPalOT ANEHE! OTPE3KOE,

J83. Oreer: a +c¢c—b.

Iiyers Touxkm A', B, ¢’ m D/ — oproroHasbHEME DPOEK-
(A BePIOAH AAHHOTO nNapajneaorpaMma A, B, C u D cooTBet-
CTBEEHO Ha ILIOCKOCTH ¢ (cM. puc. 36). Toraa A'B'C'D — rak-
e mapajienorpaMM (B YACTHOCTH, «BHIPOXMACHHLIN» B OTpe-
30K), OpmIéM Touka O mepecedeHRd AHA&roHANEH mapajlieno-
rpamma ABCD mpoexTupyercd 8 TOURY O mepeceyeHHs Aua-
rouaneii napannenorpamma A'B'/C'DY. 3 ycnopusd 3afaqdu cie-
aver, uro AA' = a, BB’ = b, CC' = ¢, a DD’ = d — nmcKomoe
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paccroanne. Tax xax OO0’ — obLas CPpeAHAs JUHUA Tpame-

nnii AA'C'C u BB'D'D, “Tf”’=¥@d=a+c-b.

B

Pnc. 36

BoaMOXRHE TaKKe cOoco0E pelleENd, HCIMOMBSYIOMINEG BEeKTODEI ILIA
EOODAAEATH (AHAJNOTHYHHE DEIMISEHWIO sajayud 10.3 u monyexanmme aHa-
Jormaaoe ofobmenne).

N84, Ornosxum C1C3 = BiB; = AA; (cM. puc. 37a). Torxa
AA1ByB; — mapajineJorpaMM, HOSToMy, Todka D mepecede-
HHA ero ANaroHaIei JeauT uxX nonoxaMm. CnexosaTensHo, Tpe-
yroabHUEN AA,D m B3B1D paBHOBEIMKH, 3HAYHAT, TETPASA-
pul C1AA3D u C1B3B1 D rakixke papHOBENIHKM (UMEIOT PABHEIE
o6rémer), IIpUKIAALIBASA 5TH TETPASAPEI IO OUEPeaH K MHOIO-
rpaHEUKRY ABCDB,C), COOTBETCTBeHHEO TOJYIAM DABHOBEJH-
KHe MBOFOTDAHHAKE ABCA1B,C1 n ABCB3Cy. AHANOTHYHO,
oraoxuB C2C3 = BB,, nmoayuum, uro BByC3C; — mapaieno-
rpamMM, E — TouKa mepeceyeHnd ero AuaroHaneil, m papHoBe-
JNKHA TeTpasaphl ABBoF nm AC3CE. IIpuKIagEIBAd 3TH TeT-
PasAPH IO OUepeAn K 4eThIpéxyroapao#t nupamuae ABCCLE
(A — eé BepmIMHA), COOTBETCTBEHHO HOJYYHM DABHOBETHKHE
MHOTOTpaEERKR ABCB3;C; n C3ABC. CaenosaTennHo, 00BEM
HMCXOAHOTO MEOTOrpanauka ABCB;C,; paBeH 00BéMy mupaMn-
Aul C3ABC, PaccMOTDHM 3Ty HEpaMHAY, H depes sepmmay Ca
IIPOBEIEM IIJIOCKOCTh, nDapawneasEyio ABC. IIyeTs 5Ta Ijoc-
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KOCTh nepecexaeT npamuie AA; u BB; B Toukax A3 u Bj co-
oTBeTcTBenHO (cM. pHC. 376).

Pac. 37a Pme. 376

Torxa ABCA3B3C3 — npusMa, 06béM KOTOPO# paBeH IpoO-
A3BEAeHUIO JIOMAAN €€ MePIeHANKYIAPHOTO CeYeHnd U AJIu-
BH GoxoBoro pebGpa. O6bém nupamuam C3ABC B TpH pasa
MeEHBIIe 00BhEMa 3TOM OPUSMBI, TAK KAK ¥ HUX OTHO H TO Ke
ocHoBaHHe ABC 1M HX BRICOTHI, IpoBedeHHRIe K ABC, cormaga-
10T, YUHTRIBAA, YT0 NEPNEHAWKYIAPHLIM CeYeHHEM IIPUIMEI
ABJAECTCA TPEYrOJLHHAK IJIOIMaZy S, YKASAHHEIN B yCHOBHH,
a CC3 = AA; + BB; +CCq, monyuum, uro o6némM V mapaMmast
C3ABC, a gHaunT, B JAHHOr'O MHOTOTPAHHHKA, MOKHO BHYHC-
A4, + BB +CC, .S,

3

JUTH 110 Gopmyae V =

A85. Oreer: a) R = \/ B—i;—ﬁg (cpednee xeadpamuunoe dau-
Hbix paduycos);
6) R = RIRZV/E :
JR+RS
B} R = VR Rz (cpednee zeomempunecroe dannvix paduycoe);

r)R= f{ ﬁ—;ﬁ (cpednee cmenennoe dannovix paduycos).

Tax warx naowadv Kpyza evixucasemea no gopmyire 8 =
= nR2, dannvie 8 yenosuu 3adavu saeucuMoCmU MexNcdy nio-
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WaDAMY PAGROCUNLHYL GHANOLULHbIM 3GBUCUMOCTIAM MeXcDy
readpamamu paduycoé (cpasrume ¢ 3adayeii 5.2).

J86. OrseT: 18/ R’—i—;ﬁ (cpedree cmenennoe dannvix padu-
yeoe),

IIycts O) 1 O3 — MeHTPH OCHOBAHAH AAHHOTO YCEUEHHOIO
KoHyca, O — IeHTp ACKOMOTO ceueHMA pagmyca R, A14As —
ogaa m3 obpasyomux (OKOBOI NOBEePXHOCTH KoHyca, A —
TOYKA IlepecedcHHd 9T0H ofpasyiomeil u ceweHua {cM. pHC,
38). Ha ycnoBuda 3afaud cIeRyeT, YTo oFbéM JaHHOrO KOHYCa
B ABa pasa Goabsnre odnéMa obolt mg noxyuyupmmxcs gacreif,
10 eors 1H(RE + RaRy + RY) = Sh(R? + RRy + B}), rae H =
= 0304, B =00,.

Ay OB

Puc. 38

Haiinem orHOmieHme BsicorT 2 m H. [dna aroro B oceBoM
CeYeHHH KOHyca mpoBenéMm AjBs 1 A30s (B — Touka me-
pecevenua A;B; m AO). Hs i%;;oﬁna TPeyrolbHHKOB A1 AB

n A1 AzBs noryaam AB » TO €CTh F_R-R . Cne-

AqB AsB H —-R
TOBATEJBHO, 172 252 B2 =Ry

2 _
RZ+ RoRy +R21 _2(R-Ry eR-R=
R2+R.R1+R1 Rs — Ry

=2R*-2R} o R={ B+ Ry
i -
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Hocnecaxosue

Cpepame: 910 JAJBIUE ..

IIpopafoTas MaTepHAT PTOH KHIDKKH, VICHHK CTAHET <«HA TEHI»
€0 CpeZHHMH, ocoferHo B reomerpnn. Haa Hero He Gymer nmpobiae-
MOl OKA3ATH, YTO T& MIN MHAS BeAHUYMHA ABIACTCH CPSAHAM YEA-
samHOro BEAs. Ho Koe-Kr0 saxover NONTH SANBIIe H, BEPOATHO, IO~
CTABHAT TAKHe BOIPOCHI: A) A MOXKHO AM 3apaHee (40 HAYANA BHKJA-
AOK) ACTANATECA, UTO BeJHunHA C — 9T0 HEKOTODPOE cpefHee IBYX
ASHHHIX BeJUYMH X H Y, H ecAH Af, TO §) KaKkoe HMeEHO M3 cpel-
HHX? B) KAK HCIOJbLIOBATH 3HAHHE, UT0 C — 3T0 TAKOe-TO CPeZHee
BeJIMYHMH X ¥ y7

Jlerqe orserurs Ha BONpPoc B), Bo MBOTHX cayvdasax H3 aaze0pa-
UYeCKO20 DABEHCTBA CAGAYIOT YHCTO ZeoMempuiecKie CEOHCTBI, —
CM., HAIIpEMeD, CBOMCTBA PA3HOCTHHIX (3aHATHE 6), TADMOHHYECKHUX
(saHATHe 8) MJIH aBTOMEAMAHHHX (3amaTHe 9) TpeyromsHHKOB. Bo-
of1e ToBOpA, $HAHKE KBHOH HopMy A Ana C HHKOrAs He HOBPEAUT:
€€ MOMKHO HCHOJB30BATH B NOCAEAYIOMWX YPABHEHMAX H HepaBeH-
cTBaX. B 98CTHOCTH, MOMXHO JOKASHIBATH PeOMETPUYECKOE HEPABEH-
CTBO, CBEffi €T0 K HEPABCHCTBY MEKAY CpemfHmMu (cM., HANDUMED,
sagaay JH57).

Ha sonpockl a) # 0) HeT OTBETA, MAPARTHPYIOIMIETY CTOIPONEHT-
Hur#t pesyasraT. Ho €cTh HECKOABKG TONESERIX coclparkeHuit.

IIporepxa rHnoTes. IIycTh BOSHHKIA HEKOTOPAA FHIOTESA (CKA-
sMeM, 4o penuunHa C eCTh KAKOE-TO M3 CPeZHNX ANA BeNHYAH X
H y nnu uwro C BHpAasKAeTCA 4epesd X H ¥ Takodi-ro dopMmynoit), Ho
AOKA3ATE BTY FMIOOTE3Y ¢ X0AY He yVAadred. Toraa, mpextie 4eM No-
IPY’RATHCA B BEIKJAAKH, OIOJE3HO 2TY THIOTE3Y HPOBEPATD.

a) Ceoficrea cpegmmx. I'rmoresy, aro C ects Kaxoe-To cpefiHee
X A Y, Jerde Beero NpOBePHTE uepes cBoiicTBa cpeguux. Buimenum
OATH CBOMCTB, BAHYMEPOBAB MX TAK, YTO YeM MeHbllle HOMED CBOH-
CTBa, TEM Jierde €70 MPOoBepATh:

1) Clkx, ky) = kC(x,y) npna k > 0 (opHOpPOZHOCTL, HIN OXHHA-
KOBAA PASMEPHOCTS).
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2)C=x & x=y < C =y (coBnAKEHHE TOJNLKO OIPH PABLHCTEE);

3) C BaBHCHT OT ¥ H J CHMMETPHYHO (MCRJIIOUeHHeM ABJISeTCH
B3BeIEeHHOE CpefHee);

4) C 3aBUCHT TONBKO OT X U ¥}
5) ecsm x < ¥, To x < C < y (cpenHee JEIKHT MeEAY YHUCIAMHE).

JIOKasATeNBCTBA STHX CBOHCTE OUEBHEHEI, HO HeKOTODEIE Tpeby-
OT NOACHERUSA.

CeoitcTBO 1 B reoMeTpRE 0O3HAYAET (IIOYTH BeeTha), uTo X, y 1 C

HMEKT OANHAKOBYIO PA3MEDHOCTE, TO €CTh AH00 Bce TDH BEIHYHHLI
8TO JJMHHEI, U050 OHH BCe — IJIOIIAAH, JAGO OHH Bee — OOBEMEL.
Torga nIpE roMOTETHH BCe TPH BEAHYNHL YMHOKAKTCH HA OZHHA-
KOBYK) cTeneH: KoOpddunmenTa romorerrn, 1 maofopor, ecanm x u
Yy — BeQMYHMHE! ozHOl pasMepnocTH (Hampumep, AANHBI), 8 Opex-
monaraeMoe cpepaee C — apyroii (Hampmmep, mnollane), TO NPH
TOMOTETHH ¢ KoadpunmentoM B # 1 paBeHeTBO, OYE€BHAHO, HADY-
IIHTCA.
CrolicTBo 4 09¢BHAHO ANA KOHCTDYKOMI, JKECTKO Onpemeide-
MBIX IapaMeTpaME X # y {(cM, HaOpHMep, KOHCTPYKIOHK 3aJa4H
5.1). He Tarasa »ECTKOCTEH €CTH AAj€KO He Bceraa. Tak, B aagadge
5.2 AMHHEL X ¥ § OCHOBAHWH Tpanenw® BOBCE He 3afAl0OT OBHO3HAY-
HO AJMHE ¢€ GOKOBBIX CTOPOH, nquarcuajiedf u t. A. Jaxke m AAHHE
napanfeArHBIX OCHOBAHMAM OTPE3KOB ¢ KOHIAMM Ha OOKOBBIX CTO-
POHAX MOTYT 34BHCETL HEe TOJNBKO OT X H ¥ (HAODDHMED, «ILIOXHMS»
OVeT OTpPe30K, AeJdIuil momojIaM HepAMeTD TPaIenuH ).

VEH, gaie BHIIOJHEHHE BCeX CBOMCTB He TAPAHTHPYET, UTO Bep-
Ha ofEA M3 GOpPMYJ CDeAEHX (HAODHMep, KOrga B TPEYrONLHHAKE
CO CTOPOHAMH X B y 1 yriaoM 60° memay Humm C — TpeThs CTO-
poHa). Ho Tarkoe 6niBaeT 09€Hb PERKO. :

6) Oraamka dopmynsi. ITycTs ¥ HAC €CTh HeCKOJBKC BADHAHTOB
GopMyNE B MK XOTHM Y3HATE, KAKOEX M3 9THX BADMAHTOE BepeH
(mosxeT OMTH, m HHKAKOH). TyT MOKHO PACCMOTPETH KAK MOIKHO
$onee IpocTEIe UACTHEIE CIYYAR H NPOBEPHTE, KAKad s dhopmyx no-
Aoiipér nna pux. IInA cpegHax oojie3eH, HAOpHAMEP, cayvaail x = 0.
IIpn »TOM, IPABAA, HEKOTOPEEe PDHrypH MOTYT BEIDOAMTHCH: OTpe-
30K MOJKeT CTATh TOUKOM, Tpanenus ¢ OCHOBAHHEM X IPEBPATHTCS
B TPEYTOJNBENK, A €€ AHATOHAJH CONBIOTCA ¢ GOKOBLHIMH CTOPOHAMMU.
Ho uacTo yCIOBHE 0CTASTCA OCMEICNIEHHEIM, & BRuncjaerne C viopo-
maered. IlocMorpuyM, HanpuMep, Ha C B 3agave 5.2a npu g = 0.
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1) Orpesokr, coenuHAIRMMUHA cepeZuHN OGOKOBHIX CTOPOH,
cran cpeguelt nunuel TpeyronsEEERA, C = % 3HAYAT, NOAXOAUT
TONMBRO cpegHee apupMeTHUeCcKOe,

2) Orpesox, npoxofamuil sepes TOIKY NepeceveHHsA AHATOHA-
JeH COBIAJ ¢ BePXHHM ocHoBaHAeM, C = (. 35aunT, mOAXORT Cpex-
Hee TeOMETPHUYECKOe H CPeHEee FAPMOHHISCKOe.

3} OTpesoK OTCEX TPEYTOABHUK BABOS MeHhINed miromazan, C =
= -—-\% TMoaxosuT TONBKO CPeAHEe KBATDATAYHOL.

Ina orpeska us o, 2 nogfepém emé oxUA YACTHRIN caydail, TTo-
651 BEIOPATE MeRIY ABYMA MOEXOAAIIAME CpefHHMH, PaccMoTpam
TPANEHREK, OTCEYEHEHYIO OT TPeYrOJNLHAKA cpefHell Juuwmeil, eé oc-
HOBARHRA X H 2x. Juaromanm Tpamenpyn — 5TO MEAMAHE! TPEYIOMb-

HHKA, BhHIIIE HX TOYKH HepecevMeHHA JNeXKHT § Tpe'rbeﬁ MeIHaHEBI,

noatomy C =2 %x IToaxoguT TOMRKO CpefHee TAPMORHIECKOe,

ITomMamo HpOvero, <oTAagKas» IOMOTAET TOYHO BHIMHCATE dop-
MYAY, KOTODYIO BRI ICMHWTE NPHOIHIHTENBHO, «C TOYHOCTBHED AC
SHAKOB H Koa(dHIIHeHTOBS.
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Pa3gaTouHRIR MaTepHAI

3dararue 1. Buunciaenue cpeanero apapMeTHISCKOTC N
B3BeIIeHAOTro cpegnero apa¢pmMernyeckoro

3agzaua 1.1. Cro abuox BMecTe BecaT 5 Kr. CKOABKO BECUT «B CDEAHEM»
ofiuo A6noro? Cronsro Dpamepro secar 17 abaox?

3apaua 1.2, B xaacce 10 gepouer m 20 mansuuxop. Cpeanmit poct ge-
BoIKE — 140 cM, cpeprmil pocr Maarunka — 149 oM. Haiigare cpennwit
DOCT YUCHHKA B KJIACCE.,

3apaua 1.3. B Marasul npReeand TPH copTa KoEdeT ¢ pasnHoil HeHoH:
4 rr oo mese 40 py6meill aa kmoorpamm, 3 xr no neme 60 pyGaeit aa wn-
norpaMn ¥ 1 xr oo nese 120 pyfneil 3a kanorpamm. Ilo kakoil mede Hago
APOAABATE CMECh STHX KoaEdDeT?

Bamaua 1.4. CxopocTh MOTODHOH JOZKH IO TEUEHAK DpeKHU PABHA
21 ¥M/4, a OpoTHER TedeHKa — 15 kM/q, HafiguTe eé cropocrs B cTOAURH
voge. Ilpoanammpsmpyirre noxyvesnstid peayaprar.

Sagaua 1.5, CropocTh MOTOpHOE JOAKH N0 TeUeHHIO DEKM DABHA
21 xm/u, a oporEe TedeHus — 15 xm/q, OHa NpONIELAA HEKOTOpPOe Bpe-
MA N0 TeMeHHIO PEKH M TAKOE Ale EPEMA NPOTHB TedeHKS.

a) Bepuo au, 4TO CPeAHAS CKOPOCThL eé NBWMKEHMS pPABHA CDETHEMY
apudMeTEUecKOMY 08 cKOpocTell IO TeUSHNIO H IPOTAB TEIeHUAT

6) HaMeHHTCHA T OTBET, €CAH BpEMSA ABHKEHHA ITQ TEICHUIO U MPOTHER
TezeHNd OyfeT paanHaHEBIM?

3agaua 1.6. U3 1pyx cnaaeos, cogep:xamax 10% m 50% wmeawm coorser-
CTBeHEQ, TpelyeTcd MOMYIATE HOBRIA ¢nae. B KakoM oTEOmEHHY (IO Mac-
ce) Tpebyercd B3ATE HCXOAHKE CIUIABE!, 9To0H MOXYyYRTEH CIIAR, COAEDKa-
muit a} 30%; 6) 40% wmean? [Ipoananusmpyire NoNy1eHHEI peayabTAT.

Samaua 1.7. CMeina iy qyeThIpe pacTEODE, COACPIKAHHE COJIHE B KOTOPHX
cocranaano 10%, 20%, 30% u 40% . lIpn sToM B opuy EMXOCTE GHino cam-
70 10 r gepaoro pacteopa, 20 r sroporo, 30 r Tpersero m 40 r veTBépTOTO,
KaxoBo DpoIeRTHOS COASDPIRAHNE COMN B DOAYISHEOM PACTRODe?

3amaua 1.8. Kamzark u3 necaATH cyjelt oeHAA BHCTYILIeHHe QRTypH-
CTA, B CPESAHAN OUEeHKA ORasalack pabma 4,2 Gaana. CoraacHo npanmuam,
(bl orbpomeEH caMad GONBIIAA B3 MOCTABIEHHEIX omeHOK — 6 Gannop
H caMad Madennxas — 2 0axna, mocae gero ONATH DOUCUMTANR CPeNHHI
Gann. Yemy on pasen? (Cpednuii Saxn — cpeduee apudmemunecroe 6ax-
208.)
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Sazaua 1.9. Korma B KoMEATY BOMIEN HeTBEpTHIN HenoBeK, cpexmmil
BOBPACT HAXOAAINEXCA B Heff mogeil ypemaymiaca ¢ 11 zo 14 mer. Cxonapko
AeT pOMIeAImeMy?

3azaua 1.10. IIpodeccop TecTep NPOBOTUT CEPHIO TECTOB, HA OCHOBA-
HHE KOTOPHIX OH BEICTABIHEET HOCOLTYEMOMY cpeauuit 6anan, 3aKoHYHNE OTEe-
4aTh, [0 ToRst, ITo ecaH Ol OB TOAYIRI 38 HOCHSIENA TecT 97 Gannos,
TO ero cpegEmit Sawn cocrasun 6u 90, a ecxu OB OH MOXYYMI 34 NOCHES-
HHil TecT Beero 73 Ganaa, TO ero cpefHEN 6ann coctasrn G 87. CRONBKO
TecTes B cepuy npodeccopa TecTepa?

3apaua 1.11. Hemasg saiiTe cpesHIOK FOSOBYIO OLCHKY IO MATEMATHEKE
¥ BCeX HMIECTHRJAACCHAKOB, BABYY MOUPOCAN YUATEAeR MATEMATHKHA 9eTH-
PéX IN6CTHX KJIACCOB BEIYMCAMT CDeHHE ONOHKH B KOIKAOM N3 KIRCCOB
H 3aTeM HAIEN CDefHee apRdMeTHYECKOe THX JETHPEX vncen. Ilpasnan-
HO A CAENAN BABYY?

3anaua 1.12. Or zoma g0 mxoarl Ilers ofEIMHO efeT HA BeAOCHIIEAE
co cpepmelf cropocrsio 300 M/Mur. CeroaHnsa, BHeXan B TO ke CANOE Bpe-
M, OH YACTH IIYTHE ODPOeXAJ CO CKRODOCTRID 240 M/MME, & 3aTEM YEeJIHIAT
CKOpPOCTD Ao 420 M/MAE B npEexan BoBpeMda, Kaxy: 4a¢Te 0T BpeMeHH, 34~
TpAYEeHHOTO Ha Jopory, IleTa exan ¢ omHON CROPDOCTRI), A KAKYIO 9aCTh —
¢ apyro#?
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3anarme 2, CrolficTea cpeggero apudmeTuIecKoro

Bamava 2.1. KoMnanua apysel ZercTBa BeTPeTHRACH depes T get, Kax
88 9TO BpeMA HSMEHHJICA CPeiHAll BO3PACT KOMOAHHRAT

3agana 2.2. B mkoxe 66110 peiieHo NepefiTH ¢ NATHOALILEOR CHCTEMEL
onenol Ha 40-6annbAyio. JI4 9TOM0 KAKAVIO TEKVIDYIO OLEHRY YUeHHKA
ymaoxEAn Ha 8. Kak nsmenusica cpenprnii 6ana yuyennka?

Bagaua 2.3. BackerGoaner [xon mepemén us opeoll KoMaMZHI B ApPY-
ryio. Mor ym B offerx KOMAHAAX BEIDACTH CpeAHMH pocr?

3anaua 2.4, Bof 1 Bana cOpeBEYIOTCA B H3TOTOBJEHHH U YHOTpebIeHnE
cRagRHX KoKTeiined, Bob cMeman <mencms ¢ «danrtoii», A Baga — aumo-
Haf ¢ cuponon. H3BecTHO, IT0 NHMOHAK CAAIIE ¢HENCHM*, & CHDON CAame
«(daaTEI». Moraa au cuech Boba okasareed caame Baumaoi? (Caagocrs —
9TO A0JA CAXapa OT oBmero Beca.)

3agaua 2.5. [To oxpy:xHE0CcTH paccrableHn 100 umcen Tax, UTO KAKA0S
H3 HUX PABHO cpeAHeMy aApmbMeTHIecKOMY ABYX cBoMX cocexeit. Moxamn-
Te, 9TC BCE TUCAS MeXKAY co00l DABHEL.

3amaua 2.6. B nocremniolo Hegemo 3a diolsie Tpe Ahs noapas Polun-
Bobua B cpegneM cnefad mo 10 momuunos B genn. Bepro an, uro 3a oty
HeJieil0 OH B cpefHeN ¢hel 10 noHYAKOB B JeHE?

Bagaua 2.7. Ha ckombko yMeBBOINTCA CPeIHAN BOSPACT KOMAHAB H3
11 GyTGoaHCTOB, €CHIH SAKOHYHAINEIO BRICTYILIeHUe 32-JIeTHEr0 ATPOXKA 38~
MeHHT Hrpok B Boapacte 21 roa?

Samawa 2.8, Ha xoManasl ymén 6ackerfoanct poctoM 192 oM, opu 5ToM
cpegEuii pocT ROMAHARI He H3MeHUNCA. JeMy OH MOT OLITH paBeH?

3azaqa 2.9. TpraaguaTL HHAOIIAT KACBATH 3epHO. IlepBrii nuxonio-
HoK cknesan 40 sépen; Bropolk — 60, raxawrnil crexyomuilt — cpenmee
apudpmMeTHYeCKOE 36peH, CKAEEAHHEIX BCEMH IPEARITYIIMMH HENIONIATAMH.,
CHONBKO 3¢PEéH CKJACBAT TPHMHEAUATHIE HHIIOmoRoK?

Bapaua 2.10. Cpegumii poer Bocsmu OackerSonmeros papen 195 om.
Kaxoce Eanfoabmee KONMISCTBO H3 STEX HIPOKOE MOsHeT ORITE HH)KO UeM
191 cm?

Banava 2,11, T'osopar, yro cpeaunit Aoxox 10% camelx GoraTex Mmm-
Teneit ropoga B 156 pas nipesocxoawT cpesHmil JOXOA BOEX KHTeAed 9TOro
ropoza. Jokaxxnre, YTO 5T0 BHIYMEH.

Bamaua 2,12, lemexoa mén 3,5 waca, NpUIEM 38 KAXKALIE IDOMENYTOK
BPeMeHHE JNHHON OAMH wac OH mNpOXOZMJ POBHO 5 KM. CrnefyeT U HB TOTO,
YTO €r0 CPeAHAA CKOPOCTE 34 BCE BpeMs ABAMEeHEA PABHA & ¥M/q?
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3anaTue 3. Cpegmee rapMoHHUYECKOe H
cpeAHee reoMeTPpHYeCKoe

3anagya 3.1. CrkopocTh MOTODHOH JOAKH IO TeYEHHMIO DEKH DABHA
21 ¥M/4, a OPOTHB TeueHNA — 15 KM/9. OHA IPOIAILLIA HEKOTOPGE DACCTO-
ARHE IO TEYCHHUIO PEKH M TAKOE 3Ke PACCTOAHNE NMpoTHE TeveHnd. Hafimure
CpeJHIOI0 CKOPOCTE €6 ABMMeHHS. [Ipoanannzupyiite nonygenaiil pesyab-
TAT,

3anava 3.2. Ilonosuay KARTE BA00PIIUE OeYATAN CO CKOPOCTRIO 6 cTpa-
HAL B Yac, 3aTeM ero cMeHRN Zpyrofl HafopInne, KOTOPRIT NeqaTal ¢o CRO-
pocTeio 12 crpamem B 9ac. C xarol mocToAnHOH cRopocTsio Hago OBLIO 1e-
YaTaTh, YT00H AAGpAThH TEKCT 5Tof jKe KHAIA ba TaKoe e Bpema’

3anaaa 3.3. TennoxoX, ABRTEACH TO TETSHHIO PEKH, MPOMEN PACCTOMA-
HEe Mexcny OpHcTanaMi A u B sa 10 wacos. OGpaTHo OH npomeén sTo e
paceToanue 3a 15 vacon, 3a CHOARKG BPeMeHn TENNOXO0M BponanLy 61t TaAxoe
e PAcCCTOSHHE IO 0aepy?

3anaua 3.4. ITepeaune MORpHIIKA ABTOMOORLA «ANTHNORS~THYs BHI-
XO4AT 13 ¢Tpos uepes 25000 kM, a samame — =epes 15000 kM. B raroit
nomMeHT Ocran BeRzep AOMKeH MOMEHATE MECTAMY MOKPHIOKA, ITODH Ma-
muHa npomna Harfonsmee paceroaase? Temy paBHO 3TO paccToaRue?

3agaua 3.5. Manpuek cfeman BHAZ OO ABMEYIMEMYCA 3CKANATODY H
HacarTan 30 cTyneHek. 3aTeM OH Mpofeskal [0 9TOMY JKe SCKATATODY BEBEDX
n HacuuTaa 150 crymenex. CRONBKO cTYIeHeK HACUATAN OBl MANBYHE, &C/IH
On ¢ TAROMH e CKOPOCTHIO GeRA 0 HEMOABHIKHOMY BCKAJATOPY T

3anaua 3.6, Hpa nyTHEKA BRIAH HA PAcCBeTe H3 OVHKTOE A R B ma-
BCTPEUY APYT APYTY ¢ HOCTOAHHBIMM CKOPOCTAMH H BCTDETHIHCH B IOA-
gedb. Ileperil npamén » oyEKT B B 16,00, a BTopoli NpHuén B OYHKT A
B 21.00. B raroe speMsa Gen paccBet?

3agaua 3.7. BenocHmeguceT JoaykeH IIOOACTL B MECTO HA3HAYCHAH K
onpefensaEOMY cpoky. Ecan oH 6yAeT eXaTb ¢0 CKOpOCThIO 15 KM/9, TO
npHemeT HA YAC PAEBING, A €CAH €O CKOpocThio 10 KM/4, To omossaer Ha
oanH 4ac, C Kaxoil CKOPOCTHI0 AOKEH €X4aTh BEJNOCHANENHCT, YTOGH mpHe-
xarh BoBpeMsa?

Banaua 3.8. llepeana Tpyba sanonager GacceftH sa 6 uacos, a Bropag —
3a 18 wacos. Cro/mKo BpeMesd moTpelyercs AAA 3aMONHEHUA 2roro Gac-
ceilHA, ecnd OMHOBPEMEHHO OTKPHTL 008 TpYGH?

3apava 3.9. B marasane 651710 fBa KOHTeiiHepa Kaprodens, B OAHOM —
no 20 pybaelt sa xunorpams, 8 gpyrom — no 30 pybaedl sa KmmorpaMmM,
Konrelinmepsl 651 pasuHoroe ofrbéMa, & HX CyMM&EDHAA CTOHMOCTE OKA&GA-
nack onuRaxcrol. Bech umesomuiica raprodens cmemanm, o xakoi nexe
cHAeAyeT NpOASBATh KHAOTPAMN cMecH?

3agaga 3.10. ¥ Anénm ecTs MOOHALHENE TenedoH, 3apaia AKKYMYAA-
Topa KOTOPOTO XBaTaeT Ha 6 4wacoh pasroBopa mau 210 uacoB OMKHEAHUA.
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Korna Andua cafunacey B moess, TenedoH OLi NOAROCTHI) 3apayKeH, a KO-
rA8 OHA BHIXOMENA K3 TOE3AA, TeashoH PaspAARNCA.

Croapko BpeMeHE OHA exana Ha nOe3fe, eCIH H3IBECTHO, ITO ANSHa
TOBODHAAA Tio TenedoRy POBRHO NMJIOBHHY BPeMeHN TIOeaIKH?

3apaua 3.11. Hz oyakror A B B BRIOUM HABCTPETY APYr APYry ARG
KyPhepa ¢ NOCTOAHALIMH, HO pAsIHIHEEIMH ckopocTAMWA. Ilocne Toro max
KYDPhephl BCTDETHIHCH, ITOOH AofiTH A0 MecTa CBOEro RAasHAYeHWd, mep-
BOMY moTpefoBaacch emié 16 uacos, a propomMy — emé 9 uacos. Crompko
BPDOMEHH SATPATHE KAXIHA U3 KYPbepoB Ha bech IyTL oT A no B?
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3anaTue 4. CpagHeHHEe CpefHEX

Sanaua 4.1. JoxaxnTe, IT0 cpeli BCEX HPAMOYTOALANKOB ¢ ONMHAK)
Boil NACMALLIC HANMEHEINT IepaMeTp HMeeT KBagpart.

dapaua 4.2, Temnoxof Tpoména NyTH OT NYHRKTA A Ko nyarTa B mo re-
qepu0 pern u obparso. Jokaxnure, 9T0 COBCTEBECHERE CKOPOCTD TEILICXOAA
Gonblile, 9eM CPeIHSS CKOPOCTE STONO AEUMMCHMA.

Banaua 4.3. [Ipa TpaxkTOpHCTA, PAGOTAA EMeECTe, MOTYT BCIIAXATEL ITONE
sa. ¢t maedt. Ecan Gu1 nepnulil senaxan DONOBUHY MONA, a Bropolt — Apyryio

MOJOBHHY, TO HA 370 noTpedosanocs 661 T guelt. Mokaxkure, 910 % =2,

danaqa 4.4, B aByx nnemenax wHEAeiines- pazsHOS KONHIECTBO MYERIAH.
Bee My:XURHE OZHOTO ILIEMEHA — «0GDATHAY (B TACTHOCTH, KoMl My~
unga — caM cefe <«Opar»). Jro Gommme: cpeAHee KONMYECTBO MY:KIHH B
STHX INEeNESHAX HAM cpefHee KOIAYECTEO «DATEEs ¥ RAMKAOTO MYHIAHE]

Sanaua 4.5. ¥ npoaasna ecTh YailleUHbie BecH ¢ HEPABHLIMA ILISHAME H
rupyu. CHAaYaNA OH B3RCIIMEBAET TOBAP Ha ofiHOl YamKe, aaTeM — Ha ApyToH,
H OGepér cpemnee apudmeTHdecKoe ABYX DORasamuil, OnpefennTe, B 90
noJib3y TAKOE ¢BOBGLINBAHME: MPOAABIA HIH HOKYOATENA?

3anaua 4,8. OT NoTONKA KOMHATEH BePTHKANLHO BHIES IO CTeHE MOMOJNS-
Jan fee Myxu, COycTEBIIACE AC HOJA, OHE TonoAsau obparao, Ilepaad Myxa
noJana B oba KOHHA ¢ offHOK H TOll Ke CHOPOCTLE), A BTODAR, XOTA H IOA-
HEMANACh BEBOS MejneHHell mepeolt, HO vaTO cmyckanachk BABoe GHIcTpee.
Kaxaa us MyX paHpIle TpETIONséT ofparao?

3anaga 4.7. JMoxaxnare, 9T CpeIu BCEX NPAMOYIONBHAKOB C OQHHAKO-
BHM NepEMeTpOM HanfoAbLIyio IIOIIALL HMeeT KBAKPAT.

Sanaua 4.8. B nerrei mKoxe Ara Kopoyca. B ofHOM M3 HHX M KOMHAT
Mo M uejaoBeK B KaxKmoil, a B ZPYTOM — 7t KOMHAT IIC 1 YeAOBEK B KAMKAOH.
CaHUTADHOMY HAJA30DY HAAO cOOOIIATEL cpefHes THCIO HKOABHAKOB E KOP-
nyce, a NOKAPHON MHCHeKIHA “— PACYETHOe THCI0, PABHOS HPOHIBEACHAD
CpellHeT0 THCIA KOMHAT B KODAYCe ¥ cPpeAHero apudMerniecKore Hanboms-
1Ier© ¥ HAENMeHbIIer'o ROJIHISCTRA IMKONLEHKOE B KoMaaTe. Kakoe M3 sTax
uncell GoNbHIe — HCTHHHOe HIW pacuéTroe?

Banaua 4.9. B kakom caydae eprosér, cobCTEBeHHAA CKOPOCTS KOTOPO-
ro MOoCTONHHS, HpoaeTaT SueTpee B3 MyHRTA A B OVHET B u ofpaTHo: npm
OTCYTCTBEM BeTDA HJIM OpPH BeTpe, NOCTOSHHO AYIODIEM B HAUIDARJCHUEH H3
. A B B ¢ ogaoi u Toit Ace cropocTho?

Banaua 4.10. [Iza TypHCTA EMILIA N3 DYEKT2 A B nyaKT B. Tlepswiit Ty-
PHCT MOOBHHY SATPAUCHHOI'C BPOMeHH 0T HATANA ABHMECHES N €O CKOPo-
eThio Vi KM/4, a 3aTeM mé&n co cKopocTsio Vz xM/u. Bropoii Typuct nepsyio
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TMOJICBUHY IIYTH MEN €O CKOPOCTRI) Vi KM/, & BTOPYIO NGJIOBEHEY — €O CKO-
POCTBIC Vz Ru/w_:. K10 u3 HEX 38TDATHI MeHbIG¢ BpEMeHn Ha OyTh H3 A B B?

3apaga 4.11, Jloxaxure, 9T0 CpegH BCEeX NPAMOYTOJALHWKOE, BITHCAH-
HHX B OfHY H Ty e OKPYKHOCThH, KBaJPaT HMeeT B HanbDOMLIInMit mepn-

MeTp, n HAXGONBIIYIO IO Xb.
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3anarne 5. IlocTpoeEnd KIACCHYECKHX CPeABHX
Ha OTHOM uepTeme

3anava 5.1. (nywxmu a) u 0) ezamm uz mpaxmama ITanna Axercan-
dpuiicrkozo) Ha opHolt mpamoff mocaeRopaTeMbEO OTAOKEHN oTPeskH AD B
DB ¢ gnuBaaMA g B b COOTBeTCTECHEC U NOCTPOCHA NOAYOKPYIKHEOCTD ¢ AUa-
merpoM AB = g + b. H3 roukx D poccTaRNeH DepIeHINEYAAP K AB xo
mepecedeHud ¢ NOAYOKPYXHOCTEI) B ToUKe C. 3aTeM mpoBefeHH pajHyc
OC nonyoKpysHOCTH ¥ nepneaankyaap DM g sromy paguycy.

a) BumonrHNE qepTéx, HaliaTe Ha HEM OTPESKH, AMHUHH KOTODHIX PaB-
HEl cpegneMy apHdMeTHUECKOMY, CDeTHEMY Te¢OMEeTPHYECKOMY U CDeAREMY
TapMOHMIECKOMY YHMCel ¢ H b COOTBOTCTBEHRD;

0) AcnONALsYH HalfileHHEIE OTPeSKH, AOKAMKHMTE HECPABOHCTBO AMA STHX
TPEX CPefHEX;

B) OpOBeId NONOAHATeALHOE MOCTpCeHHe, HalifiiTe OoTpesok, paBHEIH
cpefHeMY KRAAPATHIHOMY THACEN d | b, H 32BepPIINTE JOKABATENLCTEC HEpa-
BEHCTBA O CPEJHHAX;

r) ofocuyiiTe, B KAKOM cAy9ae BO BOSX PACCMOTPeHHRIX HepaBeHCTBaX
JAOCTHTAETCS PABCHCTEO.

3amava 5.2, PaccMOTpEM Tpameliio, OCHOBAHMS KOTOpoll amelor Aim-
HH ¢ " b, a) Haligure oTpeskl, TapamieibHble OCHOBAHUAM TpamenMe H
DABHBIC METHPEM KIACCHUECKAM CPeAHEM Yncel 4 B b; §) Hecnomsgya pacimo-
J0eHAe HaliIeNHENX OTPE3KOB, AOKAIKNTE HEPARSHCTEA 0 CPEIHKEX B ompe-
JAeluTe, KOTAA SOCTATAIOTCS PABEHCTEA.

3anaua 5.3. B pagnobokywo Tpagenmo ABCD, ocuoeanng xoropo BC
u AD meeloT AAHHBI ¢ B b COOTBETCTBEHEO, RMHACAHA OKPYKHOCTE. BH —
BBICOTA Tpamenny, ¢ — OCHOBOHUE NepIEeHARKYAAPA, ONYIIEHHOr0 K3 TOY-
¥u H na cropony AB.

a) Joxamure, 9T0 JINH OTpeskoB AB, BH u B apnawores cpeXHUM
apdMeTHISCKENM, CPeHUM TeCMeTPHUYCCKAM U CPeZHHM rapMOHHYeCKHM
yHcen & H b COOTBeTCTBEHHO;

6) ECHOMB3YH STH OTPESKH, AOKAXNTe HEPABSHCTBO LIA YHA3aHHBEIX
CPEIHAX BEIRYAE B YHAXKHTE, B KAKOM COyYae JOCTATASTCA PABEHCTBO.

3agaua 5.4. Ha ayge ¢ Hauaaom D oraomensl oTpeskn DA = a m
DB = b, rae a < b. 3arem Npobefens! OKPYIKHOCTE ¢ puaMerpoM AB u
racareqpdan DP x sroft orpymHocTH. 4) BHIOAHAR wepTéx H mpoBens
AOIOJHATEIbHRIC IOCTPOCHAA, HAMIHTe OTPeSKH, MIARH KOTOPRIX PABHEL
YeTHpEM KIACCHUYSCKHM CPeJHUM YHCEX ¢ A b; 6) Hemoassyd HaltaeHunle
OTpe3KH, JOKAKHTE HePDABOHCTEO /14 CPEAHAX.

3anaga 5.5. JIpe GRPYMEOCTH ¢ ARAMETPAMHE & B b KAacal0TCA BEENTHHM
ofipason. a) JoxkamuTe, UTO OTPEsOK HX 00INeil KacarensHoM#, KOHIAMH KO-
TOPOre ABIAAKTCA TOUKHE KACAHWA, DAREH CPEHEMY IeOMeTDHISCKOMY TH-
cen a m b; 6) AoKANHTe, YTO PACCTOSHNE OT TOUKH HACAHHA OKpyAcHOCTe
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Ao obmeit RacaTenbHOH PABHO HONOEMHE CPENHEI( FAPMOEAYECKOro THORN
anb.

3anauan 5.6, Oxpy:maccTa ¢ guAMETDAME ¢ H b He HMeIOT 00IIAX TOYEK,
& 0TpeBoK Mx ofmelt pEemHeH KaCATENLHON, KOHIANT KOTOPOTO ABISIOTCH
TOYKH KACAHES, DABCH cpefneNy apHbMeTHUYecKOMY AHaMerpoB. Horamn-
Te, YTO PACCTOAHHE MeXXAY HeHTPAMH oKpYHOocTel PaBHO CheliHEMyY KBaj-
DATHYHOMY EHAMETDOB.

3anaua 5.7. Hcnoassya peayabTaThl, DOMyueHERe B sagagax 5.5 u 5.6,
HOKAMKHTE HeDABSHCTBA O CPEARMX,
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3anarue 6. Cpegnee apudmMernueckKoe.
PasmocTHbIE TPEyroIbHHKH

Sagaua 6.1. Hoxa:xnTe, 4To B MoGoM Tpeyronsanke ABC smmomaaerca
paBercTeo WI =WA =W,

3anaua 6.2. HoRaKHTE, ITO E pa3dEOCTHOM Tpeyronsanke ABC: a) Bf =
1
=JW;6)r= §k¢.

3azaua 6.3. Jokramurte, uTo TPeyronbHHK ABC aBiseTcd PASHOCTHRIM
TOTZA ¥ TOJABKO TOTAR, KOTHA:

a) npaMasa IM, roe M — nmeaTp TAXKeCTH TPEYTONLHAKS, HADAJLICILHEA
cropore AC; i )

6) cropora AC nepeceraer orpesok IW B ero cepeaune;

B) CEpef[AEA CTOPOHH W CCHOBAHWE BEICOTHI, IPOBegEéHHOME K aToii cTo-
pOKe, CHMMETPHYIHE! OTHOCHTEALHO TOYKM KACAHMS aTol XXe CTOPOHH H
BOHACAHHON OKpPYHHOCTH; ’

r) BRCOTA TPEYIOJILHNKA DABHA PAJHYCY BHEBIHCAHHOR OKDY:KHOCTH,
racazomfeiica Tolt cTOPOHH, K KOTOpOE DpOBeAcHSA BHICOTA;

A} TOUKA KACAHUA BHOBIUCAHHON OKPYRHOCTH CO CTOPOHOH ThHEeyTOMIB-
HHKA H OCHOBAHHE BBHICOTH, NPOBCACHHON K 9T0H CTOpOHE, CHMMETDHIHE
OTHOCHTENRHO OCHOBAHES $HCCEKTPHCH, NpOBeAéHHONR ¥ aToilt sRe cTopoHE.

Samaua 6.4. Cpeny TpAMOYTOARHEIX TPEYTOABHAKOE YRAYKHUTE Bee, AB-
NA0MEecs PASHOCTHEIMY, H AORAKHTE, ITO PASHOCTHI apndMeTHdyecKol
nporpeccust (¢; b; ¢) ABAAeTCA PAAKYC BIMCAHHON B 9TOT TPEYTONBHAK OK-
DYKHOCTH.

Sanmaua 8.5, Jokaxure, 9T0 B PASHOCTHOM Tpeyrombanke ABC:

a) BepuiEHa B, neRTpH O u I onncarsoi n suncaHnoil oXpyREOCTeH 1
cepeaHEHN cTopoH AB rm BC ae)aT HA OFHOM OKPY)XHOCTH;

6) npaman IM, rae M — peuTp TAMecTH TPEYroJAbHHKA, ABAAETCA Ka-
CATENBHOH K 3TOH OKPYIRHOCTH.

Sanaua 6.6. Joxamare, UTo B PASHOCTHON TpeyToabEUKe ABC menrp I
BORCAHHOH ORPYKHOCTH ABNACTCA LEeHTDOM OKDY:XHOCTH, ONHCAHHON OKO-
o rpeyronsdka A'LC’, rae L — ocHoBaHMe SHCCEKTPECH, NPOBeASHEON
us BepInHHE B, A’ 1 C' — cepeaunH cTropor BC m AB COOTERETCTBEHHO.

3amaua 6.7. B pasE0ocTHOM TpeYroabEEKe ABC mpogomuenme GHecex-

Tpecsl BL mepeceKaeT OMHCAHHEYIO OKPYSKHOCTS B Touke W, T — ocHOBAHTIE
NepoeHgHKYAADPA, ONYIIeHEOro 78 Touxkd W Ha cropory AB. Jlokakure,

wwo: o) BT = AC; 6) AL = 2AB.

161



3auarme 7. Cpeanee reoMeTpHICCKOe

3agasa 7.1. B rpeyroasanke ABC: R; B Rz — pagaychl OKDY)RHOCTEH,
npoxopamux 4epes pepmuary { H xacamnmmpaxes npamolf AB B Touwax A
u B cooreercrsenno. a) HaliauTe pagayc OXpYXREOCTH, ONUCAHNCH OKONIO
rpeyronsinia ABC. 6} IIyere D — propas Touxa mepeceveRRs SAHERIX
orpysxHocTell. Haitaure pafguyc OXpPY>REQCTH, OMUCAHHON OKOJIO TPEYTIOAL-
HERa ABD.

3amaua 7.2. B Tpamenio BIACAHA OXPYRHOCTh, TOYHRE HACAHHA KOTO-
poit ¢ Gokoso# cTopoHO# AeuUT 3TY CTOPOHY HA OTPE3KH ¢ ANUHAMH M H N.
HaliguTe pagayc oKDYEHOCTH.

Banmava 7.3. Meguana NpAMOYTOJIBHEOTO TPEYTONBHUKA, IPOBESHEAT K
THNOTeRY3e, SBIAeTCA CPeiHAM IIPONOPIIHOHANLHEIM ero Kareros. Halfiau-
T€¢ OTHOLICHHE RATETOB TOrc TPEYIrOALHUKE.

3azaua 7.4. Ha pparoaamm BD napansesorpamMa ABCD »nfpana Toy-
ra K. lIpaman AK nepecexaer upanue BC 7 CD B rouxax L m M coorBet-
creerHo. Joraxure, a0 oTpe3ok AK ARIAETCA CPEXHNM TeOMeTPHISCKUM
orpeskos LK u KM,

3apaua 7.5. Ilpononxenne 6uccextprcnt BL Tpeyronsauka ABC nepe-
COKALT €0 CIMHCAHHYI OKPYXKHOCTE B Touke W. Moxaute, aT0 0Tpesox
AW aBnaeTca cpepHEM reoMeTDIdeCKHM oTpeskon BW a WL.

3agaus 7.6. B ocTpoyroasEoM TpeyroasHHKe ABC ma BrIcoTe AH BMI-
Gpapa Touka O TAK, ITO OKPYHHOCTE ¢ OeATPpOM O TPOXOART Yepes Bepimn-
EHl A 1 B u nepeceraet cropory AC B HeKoTOpO# Toure D. Hdoxaxare, aTo
cTopoaa AB sipnderca cpefHHM NPONOPRACHANLHEIM OTpeskoB AC n AD,

Bapaua 7.7. B rpanenun ABCD Gokosan cTopora AB nepHeHgRRyIAp-
Ha ocrOBREmI0 AD, OrpyxREOCTE Dpoxonar wepes Touky C u D u wacaerca
otpeska AB B Toure E. Halianre paccrosane or roukn E po npsawoit CD,
ecau BC = a, AD=b.

Bapaua 7.8, Tpanenna ABCD pasfeneHa ARArOHANAMH HA YeTHDE Tpe-
yronsEHEA. IInomany TpeyrodbEHKOR, OPHACKAINMX K OCHOBAHMAM, pas-
A S) B S83. Haliaure naomanm ABYX APYTHX TDeYTOJALHHKOB.
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Banarae 8. CpegHee rapMoHHYECKO®,
TapMonHaecKHe TPEYTOALHUKH

Bamaua 8.1. JoraguTe, uTo TpeyroioHer ABC apnserca rapMoOHMYE-
CKHM TOIJa B TOALKO TOTOS8, KOTHA: A) TPEYTONBHEHAK, COCTARJCHHRI A3 1o
BLICOT, ARAAETCA PAZHOCTHRIM; §) OTDE3OK, COSRAHAIONTHN OCHOBAHAN ABYX
GHCCERTPHC TPEYrONEHHKS, AeqET TONGIAM MeAnaRy,

Samaua 8.2, JoxaskuTe, 9T0 TpeyronsEnk ABC asBidercdA rapMoEAde-
CKHNM TOIAA ¥ TOJLEO TOCZA, KOTHA BHNONHAITCA DABeHCTBA:

ayly =b-cos %, roe [ — OHECCEKTPHCA TDEYTONRHAKA, TPOBeHEHHEAN
H3 pepimEEsl B;

6) b.-BT = Iy - BW, rae W — Touxa nepecedcEHd 3Tol GHCCERTPHCH
¢ OXDYMHOCTHIO, OOHCAHHCH OKONO TpeyroawHEHKA ABC, T — ocmopaume
NepneEANKYAADA, ONYIIeHHEOrO K3 ToukA W Ha mpaMywo AB.

3aaaua 8.2. B TpeyrolbEHK BOECAH POMO TAK, UTO OHE PMEIOT ofmmit
yroa. JoxaEnTe, ITC OOAYOEDAMETD pomba paBeH CpeAHeMy TapMOHEYe-
CKOMY CTOpPOH TPeYTOJALHHKA, HA ROTOPHIX JEXAT CTOPOHEI poMba.

3agaqa 8.4. Toukn M © N — cepennun ocHoparmit AD u BC Tpa-
memuu ABCD; K — rtouxa nepecedenns npameix AB u CD, O — Touka
‘HepecedeHnd ZuaroHanelt. Hokaxure, uro orpesox KO Apaderca cpeAuM
rapMoEMYecKHM oTpeskos KM n KN,

3aaaga 8.5. B rpeyronsanke ABC npoeefena Guccerrprca AD, a Gme-
CERTpHCA BHEMIHETO YIJIA OPH BepIINHe A nmepecexaer npawyio BC B Touxe
E. BoxamuTre, uTo ¢rpesor DE apaseTcda CPEAHAN rapNoOHHYECKHM OTpes-
ros BE u CE.

3anxaua 8.6. B tpeyronsenxe ABC npopeaeds SuccexTpuces AD, BE
u CF, JIyuu DF u DE nepeceRaoT OpAMYIC, OIPOXOAAIIYIO 4epes BepITHEY
A u napaanensEye BC, B Toukax M u N. Hailianre MN, ecmu AC = b,
AB=c¢,

B3apaua 8.7. Hs rouxr M nepecedeHHs MeAHAH TPEYTOABHHKA ONYINE-
HEH nepueEAHKynapH MK, ML v MN Ha ero cropoun. JlokasnTre, 310 pa-
ZHEYC r OEPY)RHOCTH, BITHCAHHOR B 3TOT TPOYIOALHUE, ABIAETCH CPENEHEM
rapMoEHYecKHN orpesror MK, ML u MN.

3apaua 8.8, IIycrs B Tpeyroabeuke ABC: Oy u O, — LEHTpH BHEE-
OHCAHHHIX OKDPYXXHocrell, Kacalonipxces cTopoH AC 1 AB CoOOTBeTCTBEHHO,
Co H By — TOYKHA KACAHHA PTHX OEDYRHocTel ¢ npamolt BC. JoraxnTe,
uro upamue OpBy u 0.Cp nepecerarTes HA cepeAuHEe BHCOTH AH »Toroe
TPEYTOALHNKA.
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3auarne 9. CpeaHee KBAAPATHIHOE,
ABRTOMeHAHHDBIC TPOYTONLHHEKH

3agzaua 9.1. Haiiapre 3aBHCHMOCTD MeAAY CTOPOHAMH TPEYTOILHHUKA,
ecaH TPEYroJbHAK, COCTARNCHHRN U3 ero MeHaH, My nogoded.

3amaqa 9.2, NoxamarTe, UTO CPEAHAI IO BeIMHe YTOX ABTOMeIMAI-
HOTO TPEeYroJbHHKA He OpesocxoadT 60°,

3aga=a 9.3, Hokraxnre, 970 TPEYTOJAbREHK HABISETCH ABTOMENHAHHBIM
TOrfiA M TORBKO TOrAA, ROTHA: A) MEAHAHE HTOT0 TPEYTOALHNKA, BANTEE B
nOpAZKe BOMPACTAHAA, 06PATHO HNPONOPIHOHANBHEL €10 BRICOTAM, BEATEIM
B nopAAKe YORIEaHHS; §) oflEA M3 €0 MejnsH ABIASTCA CpPeAHAM KBAIpA-
TAYHEWM ABYX APYTHX; B) BePIINHA, CEPeIUHE ABYX CTOPOH TPEYTOILEKKA,
CXOOAIAXCA B HTOH BEDIINHe, U TOTKA NepeceueAnd MeIHAH JIGKAT HA Of-
HOll ORPYIXHOCTH.

Bapaua 9.4. Hyetsk mepuapa BB’ Tpeyronpamka ABC nepecexaeT ok-
PYJCHOCTD, OMKCAHHYIO CROJIQ PTOTD TPEYIONALHUEKA, B TouKe T. Hogammnre,
970 TPEYroAbHUK ABC — aBTOMeIHAHHBIE TOrIa B TOJBKO TOTAA, KODOA:

a) M — cepeguna BT;

6) rouxn M u T cHMMeTPUTIHE OTHOCHTEILHC TOYRHK B,

3agaqa 9.5, Joxamure, 970 TPEYIOALHAK ARAAETCH ABTOMENHAHHLIM
TOTAA M TOALKO TOTAA, KOTJA cEpeAmHA oTpeska BM Je:HT BHA ORDYKHO-
CTH, OPOXOASAIIE Jepes CcepeJUHN CTOPOH TPeyroAbHuKa ABC.

3anaua 9.6. IIycrs O — neETp ONHCAHHON OKPYKHOCTE TPEYTOJABHEKA
ABC (oTaEYHOTO OT NPaBHILHOr0); M — Toura fMepecedeHns el0 MONMan,
HBorasrre, gro npames OM nepmeEARKYAApHa MeARaHe BB’ Toraa u roan-
KO TOTAA, ROTAA TPeyroasERK ABC — apTOMeIHAHHEIHN,
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3anarie 10. Bagemennoe cpeguee apupmerHiecKoe.
BexTOPE H KOOPTHHATEHI

3amaqa 10.1. 1) Jokamnre, YT0: a) BEHTPORAOM OTPESKA ABIAESTCH 61O
cepeauHA; §) GENTPONAOM TPEYTOABHEKA ABAAeTCH TOUKA MEPECeYeHAS eT0
MEAEAN; B} DEHETPORAOM TOTDAsIPa ABNACTCA TOYKS NEDECedeHU ero Meaa-
an (0OTpesKOB, COSANHAIONIWX BePIIMHE ¢ DeHTPOMAANN HPOTHBONEMANMMY
rpagei).

2) B KaXI0M cavuae gamuIinTe GopMynn 18 BEMNHCACHNA KOODAHHAT
OEeHTpOnJA. .

3amaua 10.2. Jokaxare, ¥TO: a) N3 MeAHAH TPEYTOALHHKA MOMHO CO-
CTABNTEH TPEYTONLHUK; 0) M3 MeAMaH TETPasApA MOKHO COCTABHTE JAMKHY-
TYIO AOMAHYIC.

3anaua 10.3. Iapannenaraoit npoexiueit TpeyroisERKa ABC Ba nuoc-
KOCTB &, HE UEpPEceHAIOMYI0 9TOT TPEYrOABHKK, HBIAETCH TpPeyTOALHHE
A'B'C’, Haftnpre paccTogEme Mgy HEeHTpORfAMH TDPeyrolbHAxoB ABC
n A'B'C’, ecnin AA' = a; BB = b; CC' =e.

Bapaua 10.4. ITyete M — TouKa Mepeceuennd Auarosann AC' mapanne-
xenuneas ABCDA'B'C'DY m naocroery A'BD. Horexknre, 170 M — uenr-
pona Tpeyronsanka A'BD, u aafizaTe, B KAKOM OTHOIIEHEN TOYKe M aemaT
zaarodans AC.

3amaga 10.5. Cymmsa paccroaamit MexIy CEePeAHHAME NPOTHEOJCEA-
OIAX CTOPOH BRUIVKJOND 4eTHPEXYIONBLHHKA PABHA €r0 HOAYHEPHMETDY.
JokasRATe, YTO STOT YETHPEXYTONRHHK ABAACTCA NAPAJLICAOTDAMMOM,

Bagaua 10.6. TokamuTre, 4TO:

&) TOYKA mepecedeHHA CPEAHHX JHHAN YeTHRPEXYTrONBHAKA (0TDE3KOE,
COSAHEANIEX CePDEAHAR IPOTHRONERANINX CTOPOH) ABAACTC CepeauHoi
OTPesKa, COENUMHAIOMErO CePeAHHEl Er0 JMATOHANEH;

6) OTPEeBKH, COSIMHAKINNEE CePpeIVHEl CKpPeIINBAIIMEXca pébep TeTpa-
Sapa, NepeceKaloTcd B ero meETPOMIe H AexarceA TOYKON nepeceweHHd no-
TONAM.

3azaua 10.7. BypaTeHO SADHA WAL B POINe, ©Ae POCAC 1 JCDEBLEB.
K mecTy KIaga OH &N TAK: CHAYAMA IO IPAMOI OT IEPBOTO ZepeBa. KD BTO-
POMY, MOKA He NPOWEN OJOBMHY PACCTOAHNSA MEIEAY ITHNM JOPEBEbAMH;
saTeM oT 3Toll TOUKH OH mMé&N B HANPABJIEHHH TPETLETO fepeRa, TMOKA He
npomés TPeTh PACCTOSHMA OT Hedé N0 AepeBa, OITYAA [OBRDHYN B CTODOHY
TeTREPTOro ACPeRa M Iponies YeTBePTEh PACCTOSHHAA A0 HEro, i TaK Jajlee,
OOKA HE MPOLIED 7 PACCTOAHMNS TIO HATIDABJESHMIO K n-MY JEPery U B aToit
ToYRe BHKoHaa avMy, Bega B ToM, TTo Byparuro 3afpi, KakuM oGpaszoM
OPOHYMEPOBAJ Aepesbia. CKONBKC AM ZOMIKeH BHEONATE BypaTumo, aToln
HABepHSKA HaliTH Kaan?
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