cnenyomum obpasom: a 11 b, Ecau ke BexTOpH @ 1
b npOTHBONOJIOMKHO HANDABIEHH!, TO T0 06o3HAYA-
jor Tak: a 14 b. Ha pucyHkKe 245 usolpasieHbl Kak
COHANpPABJEHHBIE, TAK H NPOTHBOMOJIOMKHO HANDAB-
nennsie sextopst: a 115, a 11 €D, a 1} AB, b 11 €D,
51l AB, AB 1| CD.

Hauano HyJeBOro BeKTODA COBIAJAET C €ro
KOHIIOM, IIOSTOMY HYJeBOH BeKTOpP He HMeeT Kaxro-
ro-nubo onpefenéHHOro Hanpaeaenus. Hrave roso-
pd, nwofoe HANPABJEHHE MOXHO CYHTATH HAIDAB-
JIEHHeM HYJIEBOT'0 BEKTOpA. YCIOBHMCA CYHTATH,
4TO HYJIEBOH BEKTOD COHANPABJIEH ¢ JIOGHIM BEKTO-
pom. Taxum obpasom, Ha pucynxe 245 MM 11 AB,
MM1ttaunr .

Henynessle KOJJIHHeapHkle BeKTOpkl obnana-
0T CBOMCTBAMH, KOTOpHIE NMPOMIKCTPHDOBAHEI HA
pucyeke 246, a — a.

Hagum Teneps onpefeneHHe PABHEIX BEKTODPOB.

Onpenenenne

BexTopsl HA3LIBAIOTCA pPABHBIMM, €CJAH OHM COHAa-
npaBjieHsl H UX AJHHEI DABHEL.

Taxum 06pa3OM, BEKTOPH @ W b DABHBI, eCIH
allbn|a|=|b|. Pasencrso sexropos a u b o6oana-

- =

HaeTcH Tak: a=>.

81 OrkaaasiBaHMe BeKTOpA
OT JaHHOH TOYKH

Ecan Touka A — HaYano BEKTOpA d@, T0 roBo-
PAT, 9TO BEKTOP @ oTaoxen or Touxm A (puc. 247).

,[[ORMEM cCleayvwinee YTBepHIeHHa:
ot mwoboit Tourkn M MOEHO OTINOKHTE BEK-

TOp, PABHLIH JaHHOMY BeKTOpPY a, u NPHTOM TOJBKO
O HH,

B camom jene, eciM a — HymneBoit BEKTOD,
TO HMCKOMBIM BEKTOPOM HBJAETCA BexTOop MM,
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[lonyCTHM, UTO BEKTOD a HEHYJIeBOH, A TOUKH A H N' .\.3

B — ero Hauano u koden. Ilposeaém wepea TOURY \J{\B
M npAMYyI0 p, mapannenseyio AB (puc. 248; ecam N
M — Touka mpamoit AB, TO B KauecTBe mpsMoil p P

goabMéM camy npamyio AB). Ha npamoit p orno- Puc. 248
wum oTpeakn MN u MN PaBHBIE OTPe3Ky AB,

i Buﬁepeu H3 BEKTOPOB MN u MN’ ror, KOTOPBI
cOHANPABJIEH C BEKTOPOM a (ma pucynxe 248 pek-
rop MN). 9ror BekTop M ABIAETCA MCKOMBIM BeK-
ropoM, PABHBIM BeKTOPY a. M3 mocrpoenna cieayer,
4TO TAKOH BEKTOD TONLKO OMHH,

3ameuanue

PapHble BEKTOPEI, OTJIOKEHHBIE OT PA3HBIX TO-
qeK, 4acTo obfo3HauwaOT OofHON M ToH ke GYKBOI.
Tax o003HAYEHB!, HANIPUMED, PaBHbIE BEKTOPHI CKO-
pOCTH PASJAWYHBIX TOYeK HAa pucyHKe 244, Huorza
po TAKHE BEKTOPHI M'OBOPAT, 9TO 3TO OJHH H TOT XKe
BEKTOD, HO OTJIOMKEHHBI OT PASHBIX TOYEK.

HFHHTH‘IEEHHB 3agjaHHA

738 Ormetbre ToukH A, B u C, He nekauime Ha ofHON npamoit. Ha-
YepTHTe BCe HEeHYJeBhe BeKTODhI, HAYANO H KOHEl KOTODBIX CO-
BOagapT ¢ KAKHMH-TO OBYMA H3 3THX TOYEK. BrinummuTe BCe no-
JAYYeHHBIE BEKTODE H YHAMKHTE HAYANO H KOHEL] KaXKJIoro BeKTopa.

739 Bmbpas noaxoaammil MacinTab, HayepTHTEe BeKTOpHI, Haobpaxka-
winue noaér camoyéra cHavyana Ha 300 km Ha or or ropoga A no
B, a noromd uHa 500 kM Ha BOocTOK OT ropoga B no C. 3atem Hauep-

THTE BEKTOpP AC, KOTOPBIH M3oOparkaer nepeMeleHNe U3 HAYAIb-
HO# TOYKHM B KOHEYHYH.

740 Haue j‘I‘HTE BEKTOPbI AB, CD u EF rax, 4TGB!
a) ,CDn EF 6Grumn KOJTMHEaPHE! | | AB [=1cm, | ch |=2,5 cm,
| EF |=4,5cm;
o) AB M EF ORLIH ROJI.!IHHEHPHH AE " CD ObITH He KOJLAWHeap-
aet # | AB |= 38 e, 1CD|—I,EL:M, |EF|=1cm.

741 Haueprure ABa HEeKOJJHMHEADHBIX BEKTOpA anb. HMaobpasure Be-
CKOJIBKO BEKTODOB: a) COHANIPABJIEHHKIX C BEKTOPOM E; 6) cona-
UPaBJIeHHBIX C BEKTOPOM b; B) NpPOTHBOMOJOMKHO HANPABJIEHHBIX
BEKTODY b r) ITpOTHEOOOJOZHO HANPABNeHHBIX BEKTOPY a.
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742

743

744
745

746

747

748

749

750

751

752

HayepTHTe IBA BEKTOpPA: ) MMEKINHEe DABHEIE JAMHHBI H HEKOJ.
nuHeapHBle; 0) MMelOmMe paBHBIE AJHHEI M COHANDABJIEHHLIg;
B) HMEOIIHe DABHEIE JJAHHEI H NPOTHBONOJMOMHO HANDABAEHHLIG,
B kakoM cayuae monydeHHBIE BEKTODHI PABHBI?

HavepruTe HeHy/eBOl BEKTOP @ M OTMETbTE HA ILIOCKOCTH TDh
ToukE A, B m C. Ornoxnure or Touek A, B B C BeKTOpH, pag-

HbIe Q.

3ajgauu

Kaxne 13 cleAyONHX BeJHYHH ABIAIOTCA BEKTOPHBIMM: CKOPOCTD,
Macca, CHJIa, BpeMS, TeMOeparypa, AJAuHa, niaomansk, pabora?

B npamoyroneEuke ABCD AB=3cwm, BC' 4 M, M — CepeanHa
CTOPOHBI AB, HailiinuTe ANMHBEI BEKTOPOB AB. BC, DC MC ¢, MA A,
CB‘ AC.

Ocropanue AD npamoyroasHoil Tpamenuun ABCD ¢ npaMeim
yriaom A A pasHO 12 2 oM, AB=05cmM, £D=45° Haligure AIHHBL BeK-

TOPOB B.D CD u AC.

Bruimumure napsl KOJIMHEADHBIX BEKTOPOB, KOTOpPBIE Olpeje-
JNATCA CcTOpoHaMu: a) mapannexorpamma MNPQ; 6) rpanemmm
ABCD c ocHOBaHMAME AD u BC; B) TpevroasEuKka FGH.
VramuTe CpeiH HHX NADHE! COHANPABJIEHHBIX M NPOTHBONOJOMHO
HaANpaBleHHRIX BEKTOPOB.

Juaronanu napaJesorpaMma ABCD nepeceranoTcd B Touke O.
Puim 7H_BEKTOPSL! a) AB n DC; 6) B? u DA; B) AO n
r) AC u BD? Orser obocuyiire.

U Touxkn S u T sasaawrca cepeanHaMu GOKOBBIX CTOPOH w
" LK pannoﬁenpenﬁoﬁ Tpanenuu | MNLK Pannu JIH ne:-:-m]ﬁl-

a) NL u KL; 6) MS u SN; 8) MN u KL; r) TS u KM; 1) T
u KT?

Joramure, 9TO €CAH BEKTOPHI ﬁ H C._ﬁ PABHEI, TO CEPEAMHBL ';
peakos AD n BC cosnagaior. [logasxure obparHoe YTBepsK ie HMls:

ecad cepeamHbl orpeskos AD u BC cosnagator, To AB=CD.

Onpe,qenHTa BHI qmup&xymnbﬂnxa ABC.D, ecau: a] AB=DC

u |AB|=|BC|; 6) AB 11 DC, a sexropst AD u BC me KO
HEADHBI.

Bepnﬂ JH YTBEpHAEHHE: n} ectm a=b, ro a 1t b; 6) ecnm a =
n H b HOJIJ]HEEEPEH. B) ecaH a=b, To a le r) ecam att
a=b; 1) ectn a=0, o a 11 5?
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E Cnoxenue ¥ BEIYMTAHUE BEKTODOB

82 CymMa ABYX BeKTOpPOB

Paccmorpum npumep. [lycre maTepnansHas
TOYKA NepeMecTHNACE U3 ToukH A B Toury B, a 3a-
reM U3 TouKH B B Toury C (puc. 249). B peayasrare
aTHX ABYX NepeMelleHni, KOTOPbie MOMKHO Npe/CcTa-
BUTh BeKTopamMu AB n BC, MATEDHAJBHAS TOYKA
nepeMecTusach U3 TouRM A B Touky C. IToatomy pe-
3yAbTHPYIOILEe TepeMelienie MOKHO MpeACTABHTH
sekTopom AC. IIocKONBKY mnepeMelleEHe H3 TOYKH
A B Touky C cKiazsiBaeTcf H3 NepeMelieHHs 3
A B B n nepememenus u3 B 8 C, 10 BEKTOP AC
eCcTECTBEHHO HA3BATH c:,ruuuﬁ BEKTOPOB AB n BC:

AC=AB+ BC.

PaceMoTpeHHBIH npuMep NPHMBOAMT HAC K MO-
HATHIO CYMMBEI JBYX BEKTODOB.

Ilyers anb— ABa BexTopa. OrMerHM npoma-
BOMBHYIO TOUKY A M OTJIOMHAM OT aTOH TOYKH BEK-
TOP AH,, paBHBIH a (pﬂc 250). Barem or _TOUKH B
OTJIOMHM BEKTOP BC pannuﬁ b. Bexrrtop AC nasu-
BAETCH CYMMONl BeKTOPOB a M b.

Taxkoe NpPaBUIO CIOMEHHA BEKTOPOB HAZHIBA-
eTCA MPaBHJIOM TpeyroasHuka. Pucynox 250 nmosc-
HAET 9TO HA3BAHME,

JokaeM, 9T0 €C/IH NPH CA0KEeHHH BEKTOPOB
anb TOYKY A, OT KoTopo#l OTKJIAALIBAETCHA BeK-
TOp A_ﬁ=3, 3AMEHHTL APYroil To4KOH A,, TO Bek-
Top AC 3aMEHUTCA DABHBIM E€MY BEKTODOM _A_,E,‘:
Musivm crosanu, fokaxen, 4to ecin AB=A,B, u
BC=RB,C,, To AC=A,C, (puc. 251).

HNonyerum, uro Touxn A, B, A, rouxn B, C,
B, n roukn A, C, A, He JemxaT HA ofHOH HpAMOH
(ocTanbrbe ciy4as paccMorpure CAMOCTOATENLHO).
M3 pasemcrsa AB=A,B, cleiyeT, YTo CTODOHHI
AB u A,B, uernpéxyronsunka ABB A, pasHu H
NnapajiesbHBbl, MOITOMY 3TOT HeTHIPEXYTONBHHK —
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napaanenorpamm. CregosaTtensHo, E=E§: Amna-
JIOTMYHO H3 pABeHCTBA Buézﬁ ciaegyer, 4TO 4e-
mpéxyﬂ_mrﬂli BCC,B, — napannenorpamm. [Ilo-
aromy BB, =CC,. Higcuuae NOAY4YEeHHBIX PABEHCTH
JAKNAOYAEM, HTO AA,:R.‘:. INoatomy AA,C,C —
NapajiienorpaMM, H, 3HAYAT, ﬁ:zh_{:':, 9T0 H

rpeboBanoch AOKasars. ,
Cymma BexkTopoB @ ® b obGosHauaercs Tak:

a+b.

' CraaasiBas 1o NPaBHAY TPEYTOJBHHKA MPOH3-
BOJILHBIH BEKTOD @ C HYJEBBIM BEKTOPOM, IOJIVYaeM,
9TO AAN MOGOT0 BEKTOPA @ CHPABEJIHEO PABEHCTBO

a+0=a.

[IpaBano TpeyroJdsHHKA MOXKHO cdopmy-
JUPOBATH TaKKe ciaeAyiomuMm obpasom: ecam A,
B n C — npon3aBoJbHBIE TOYMKH, TO AB+BC=AC.
IloguepkHémM, 4TO 5TO PABEHCTBO CHPABEIJIHBO A
npou3BoONLHEBIX TO4eK A, B u C, B uwacrHOCTH, B
TOM CJyH&e, KOrja ABe H3 HUX HJIH JaXke BCe TPH
COBIIAJAIOT.

83 3axoHBI CJ0KeHHS BEKTOPOB.
IIpaBuio mapajuresorpamma

Teopema

AR TR R R SRR R e O N R -
JAaa mobeiX BEKTOPOB a,buc cnpaBel/IMBEL pa-

BeHCTBA:
1% a+b=>b+a (nepemecTuTENABHLIN 3aKO0H).

20, {E + I;} +e=a+ (!_; + E} {coueTaTensHbiil 3aK0H).

JlokazaTensCcTEO

1%, PaccmorpHM cayuaii, Korja BeKTODHI am
b He KOJJHHeapHb! (caydall KolJHMHeapHBIX BEKTO-
pos a u b PACCMOTPHTE CAMOCTOATENBHO). P.’..T npo-
HEEGJI_E:Hﬂﬁ ToukH A ornomum BekTopel AB=a mu
AD=b u Ha »rux BeKTOpPAX MOCTPOMM NApaJLIeso-
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rpaMM ABCD, kax NOKA3aHO HA PHCYHKE 252, Ilo
npaBHIY TPEYroJdbHUKA AC=AB+BC=a+b. Ana-
JOTHYHO AC= A_D+ DC=b+a. Orcioga caepyer,
4TO a+b=b+a.

2° Or npoH3BONBHON TOYKH A OTIOMHM Bek-
rop AB=a, or Touku B — BEKTOD BC =5, a or Tou-
xu C — BeKTOD C_ﬁ=3 (puc. 253). Ilpumensasa npa-
pHJA0 TPEYIOABHHKSA, DOAYYHM.

(@+b)+c=(AB+BC)+CD=AC+CD= AD,
a+(b+¢)=AB+(BC+CD)=AB+BD=AD.

Orciona ciexyer, aro (a+b)+c=a+(b+c).
Teopema XOKA3ZAHA.

Ilpr poxasarenscTBe yrBepxaeHna 17 Mu
nDOCHOBAJIH TAK Ha3kIBAEMOE NOPABHAO Napajiie-
AOTPAMMA CAOKKEHHSA HEKOJJIHHEADHLIX BEKTODPOB:
4100kl CHOMHTE HEKOJJIHHEADHBIE BEKTOD.I a u g.
HVH#HO OTJOMHTE OT KakoH-HHOyAL ToukH A Bek-
TOPBI AB=a u AD=b = OOCTPOHTH NADAJIeNo-
rpaMm A_BCD (cm. puc. 252). Toraa sexTop AC
paBeH a+b. [IpaBujo mapajjesorpaMMa 4HacTo He-
NnoaLayercas B (H3MKe, HANDUMED NOPH CHOMKeHHH
ABYX CHJ.

84 Cymma HeECKOJBKHX BEKTOPOB

Cnosenne HECKOJbKHX BEKTOPOB NPOM3BOAKT-
CH caeayomuM o6pasoM: NepBEId BEKTOD CKJIAJLIBA-
eTCHA O BTODPHIM, 3ATEM HX CYMMA CKIAAJLIBAETCH C
TperbHM BeKTOpoM ® T.A. M3 saxoHoB chnoxeHHA
BEHTODOB CHexyer, 4YTD CYMMa HECKOJIBHHX BeK-
TOpoB He 3ABMCHT OT TOro, B KAKOM HNODHAKE OHH
CHaaaeiBamoTes. Ha pucyHKe 253 MOKAIAHO MOCTPO-
CHHEe CcyMMEI BEKTODOB a, b c o-r NpoONUaBoaLHEON
TOYKH A OTNOMEH BEKTOD AB=a, 3aTeM oT TOUKH
B ornosen sexrop BC=b u, nakomen, or rouku C
OTNoMen BeKTOD CD=c. B peayJsTaTe NOJAYYaeTcH
BexTop A_ﬁ=5+5+§.
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AHANOrHYHO MOMHO TNOCTPDOHTE CYMMY 4e-
TRIpEX, NATH H Boobme mo0Oro 4YHcla BEeKTOPOB.
Ha pucynxke 254 nNOKa3aHO NOCTPOEHHE CYMMBI
mecTH BEKTOPOB. OTO NPABMJO MNOCTPOEHHA CYM-
MBI HECKOABKHX BEKTOPOB HAa3LIBAETCA mNpaBu-
Jo0M MHOroyroasHMKa. PucyHoxk 254 noscrser Ha-
aBaHHe.

[lpasmno MHOrOYroJsHHKa MoMHO chop-
MyIHPOBATE Takke cheayiommum ofpaszom: ecam
A, A, LA, _— TNpOM3BOJbHEIE TOYKHM ILIOCKO-
ctH, To A A;+ A A;+...+A, A, =44, (Ha pm-
cyEike 266,a n=7T). 910 paBeHCTBO CHpABEAIMBO
ana mobex Towek A;, A;, ..., A,, B YACTHOCTH B
TOM CIy4Yae, KOrjla HEeKOTOphle M3 HHX CcoBnajga-
o7, Hanpumep, ecnm Ha4Yano mepsBoro BEKTODA CO-
BHAJAET C KOHIOM [OCJAEeJHEro BEKTOpa, TO CyM-
MA JAHHBIX BeKTOPOB paBHA HY/IEBOMY BeKTOpY
(puc. 255, 0).

85 BriunTanWe BEKTOPOB

Paanocteio BEKTOPOB E " E HA3LIBAGTCH TAKOH
B’EHTOP, CyMMa KOTOpPOT0O C BEEKTODPOM E PABHA BEK-
TOpY Q.

PasHocTs BEKTOpPOB a u b oboamauaerca Tax:

-

a-b.
PaccMoTpeM 3aadvy O NOCTPOEHMM DASHOCTH
JABYX BEKTOpPOB.

Sanaua s

Jdansl BeKTODHI anb. ITocTpouts BexTOp @ — b.

Pemenne

OTMETHM HA MJIOCKOCTH NPOHABOJBHVIO TOH-
Ky 0 H OTJONKHM OT 8TOM TOYKH BEKTODHI OA=a
R DB b {puc 255] Ila NpaBHIy TPEeyroJbHHKA
OB +BA = OA HIH b+BA = a Taxum ofpasomM, cyM-
Ma BEKTOPOB BAnb paBH& a. Io ompejeseHuio paa-
HOCTH BEKTODOB 3TO O3HAYAET, WTO BA=a-b, 1.e.
BEKTOD BA wmcromsiit. daga4y O NOCTPOEHHH DA3HO-
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¢TH ABYX BEKTODOB MOJKHO PEIUMTh M APYTHM CIO-
cobom. Ilpemae uem yxasath aToT cnocol, BBegém
NOHATHE BEKTOPA, MPOTHBONOJOAHOTO AAHHOMY.

IIyers E—npnnanunaﬂmi‘: HEeHYJIeBOit BeK-
TOP. Eer:mp a, Haaunae'ms npu‘mnnnunoxm
BEKTOPY a, ecaw BEKTODEl @ ¥ 4, MMEKOT DABHBIE
ATMHB M NPOTHBONONOXHO HANDABICHEI. Ha pmu-
cyake 257 BexTOp ai BA ABJIAETCH NPOTHBOMO-
/10KHEIM BEKTOPY @=AB. BexTopoMm, HpOTHBOIO-
JMOMHBIM HYJNEBOMY BEKTODY, CYHMTaeTCH HyJeBol
BEKTOD.

BexTop, npumnonmomnmﬁ BEKTOPY a, ofo-
JHAYAGTCR TAK: -a. Ouesnano, a+{-a} 0.

JokakeM Temeps TEOpeMy O PA3HOCTH ABYX
HEKTOPOB.
Teopema

o
DN
o
f¢’
Oy

TR i TR T T AT T T AT, U Ry
JIaa mobeX BEeKTOPOB @ H b cnpasenauB0 pABeH-

crBo a-b= E+(—l';}.

JlokasaTeascTBO
Ilo onpegenenHi0 PpA3SHOCTH BEeKTOpOB (a-b)+
+b=a. IIpubaBus K 06eMM 9ACTAM 3TOr0 PABEHCTBA
serTop (—b), moayumm:
(@a-b)+b+(-b)=a+(-b),
HIH {E—E}+ﬁ=g+{“5}f
OTKYAA a-b=a+ {-5}. Teopema qoxasana.

[Ipueeaém Teneps JAPYTrOe pelleHue 3aja-
I 0 NOCTPOEEMH DPA3HOCTH BEKTODOB a | 5 Orme-
THM HA IJIOCKOCTH MPOHMIBOJNBHYIO TOuKy O u OT-
JI0HM OT 3TOH TOYKH BEKTOD OA=a {plm 253)
dateM or TOUKM A OTIOMHM BEKTOp. AB —b
ITo TeopeMe O DASHOCTH BEKTODOB a-b= a+{-b],
noatomy a-b= OA+AB=0B, r.e. BEKTOD OB
HCKOMBI.
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HFBHTH‘-IEEHHE 3aJlaHHuA

Typuct npomén 20 kM Ha BocTOK M3 ropoja A B ropoa B, a mo-
ToM 30 kM Ha BOocTOK B ropoj C. Bribpas ﬂonxonnmuﬁ_mhacmmﬁ,
HauepraTe BekTOpsl AB uw BC. Pasuml n1H BexkTopnl AB+BC gy
AC?

Haueprure NONAPHO HEKOJIMHEADHBIE BEKTOPbI x, E, zZ " mo-
cTpoiiTe BEKTODH X + Y, x+z, z+y

HauepTuTe NONAPHO HEKOJIMHEADHBIE BeKTOPH a, b, ¢, d, e
M, [OJB3IYACE NPABHJIOM MHOIOVIOJbBHHKA, MOCTPOHTE BEKTOD
a+b+c+d+e.

Haueprure NONAPHO HEKOIJIMHEADHLIE BEKTODLI x, E z u mo-
cTpoiiTeé BEKTODKI x— y, z- y, x—2z, —x —y. -z.

HauepTuTe BeKTOpH X, y u 2z Tak, urobnt x 11 y, x 14 2. Iocrpoiire
BEKTODHI X+, Y — 2, X+ 2.

-

Haueprure ABa HEeHYNEBHIX KOJJIMHEADHBIX BEKTOpA awub TAK,
urobul | a|#|b|. Iloerpoiire BexTOpH: a) a — b; 6) b—a; B) —a+b.
BrinonHHTE €M@ pas MOCTPOeHHe NN cayyas, Koraa |a|=|b|.

3anxaum

Jlan nmponaBoabHEIN YeTmpéxyronsEEK MNPQ. Hokamxure, 910!
a) MN + NQ = MP + PQ; 6) MN + NP=MQ + QP.

,[lpnamm 9TO AaAs A06hIX ABYX HEKOJUIMHEADHBIX BEKTOPOB xH
y cnpaseaanso sepasenctso |x+y|<|x|+|y/.

HNoramxuTte, yto ecniu A, B, C, 1 D — npouseoibHEIe TOYKH, TO
AB +BC+CD+DA=0.

CropoHa PpABHOCTODPOHHEro TPEYTONBHMKA AB_C_-'_ paBHa a. Haii-
nure: a) [;4__ﬁ+ﬂ_{3'i; 6) |A_ﬁ+ﬁl; 8) | AB+CB|; r) ]ﬂ—ﬂ_éh
n) | AB- AC|.

B _TPeyroabHUKe A_B-C iﬂ:ﬁ, .BCjS. Jﬁ =90°, Eeﬁgim:
a) |BA|-|BC| u |BA-BC|; 6) |AB|+|BC| u _|_AB+BC.];.;
B) |BA|+|BC|n|BA+B€|;r)| AB|-|BC|un | AB-BC|. :
U IMonsayace NpaBMIOM MHOTOYroOJBHHKA, VIPOCTHTE BRIpaske-
HHE: a) {A*E+B_§—ﬂﬁ]+{.ﬂ?ﬁ—ff‘ﬁ};

6) (CB+ AC + BD)— (MK + KD).
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766

767

768

769

770

771

772

773

774

IMyers X, Y n1 Z — OPOH3BONLHLIE TOUKH,
Jluxan:u're. YTO BEKTOPhI p XY+ZX+YZ
§=(XY-X2)+YZ u r=(ZY-XY)-ZX ny-
JeBkIe.

[.i Ha PHUCYHKe 259 uzobpaskeHnl BEKTOPBI a,

b, ¢, d, XY. IIpegcraBeTe BEeKTOp XY = Buge
CYMMBbl OCTANBHBIX WMJH HM POTHBOIOJOMK-

HBIX BEKTOPOB. Puc. 259
Han TPeYroJAbLHUK ABC. Bripasure wuepes

-

BEKTODBI @ = AB u b=AC CleAYIONINE BEKTOPHI: &) BA 6) CB
B) CB + BA.

Pemenne

a) Bexrtopm BA u AB — NPOTHBOMOJIOMHEIE, ITO3TOMY BA =—A_é,
wnu BA =-a.

6) To mpasmay TpeyromsauKa cs CA + AB. Ho CA =-AC, mo-
aTOMY CB= AB+(-AC} AB-AC=a-b.

O Toukn M u N — cepepunnl cropon AB u AC rpeyronbEHKa
ABE.' Bupaan'm BEKTODHI BM NC MN BN Yepes BEKTODHI
a=AM u b= AN.

] DTpeauK BB, — Me/IMAHA TPEYrOJNbHHKA AHC Bripazurte Bek-
TOPKI B C, BE“ BA, BC yepea x= AB, M y AB.

J lar napanigejorpaMm éfﬂﬂ. BripasauTte BeKTOp AC yepes BeK-
TOPHI a u b, ecu: a) a=AB, E:B_é; ) E:Eﬁ. E=C—ﬁ: B) E-——Auﬁ,
b=DA.

U Muaronamn napajienorpaMma £ ABCD nepecexaloTcs B Touke O 0.
Bmpa:m'm _depes BeKTOpPH a a=AB u b=AD BEKTOPBI: DC + CB
BO + GIC BO - OC BA DA.

Ilan napasnenorpamm ABCD., Nokasure, uro X A + XC = XB + XD,
rape X — npﬂ“anmbﬂﬂﬂ TOYKA NJOCKOCTH.

JlokamnuTre, uTo AnA JIOOBIX ABYX BEKTOPOB xn E cOpaBegJHBO
mepasenctso | xr—y|<|x|+|y|. B xakom cayuae |x-y|=|x|+|y[?
[TapamoTHeT CHYCKAJICH HA 3eMJI0 ¢O cKopocThio 3 m/c. TTopsiBoM

BETDA ero HAYMHAET OTHOCHTE B CTOPOHY CO CKOPOCTHIO 3J3 m/c.
Iloa xaxuM yriaoM K BePTHKAJH CIyCKaeTcH napamoracTt?

2 o ' Bexmopw



YMHOMKEeHHe BeKTOpa Ha YHCJIO.
IIppMeHeHNe BEKTOPOB K PeIIeHHIO sazay

86 IlponaBesenne BeKTOpa HA YMCI0

[Ipexne ueM BBECTH emé ofHO AelicTBHe —
YMHOMEeHHe BeKTopa Ha 4YHcJa0, ofpaTHMCA K NOpH-
mepy. Ilpeacrasum cefe, wTo oguH aBTOMOOHMIEL ABH-
JKeTcH NPAMONMHEHHO ¢ NOCTOAHHON CKOPOCTHIO,
BTOpOil aBTOMOOMJIE ABMIKETCHA B TOM e HaIpasje-
HHH CO CKOpOCTBIO, BABOe Gonbiueii,
a TpeTHil aBTOMOGHMIBL ABMIKETCA HM
HABCTPEYY, T. €, B IIPOTHBONOJOMHOM
HAnpaBJIeHHH, ¥ BeJIHYHHA €ro CKOpo-
CTH TAKAA e, KAK ¥ BTOPOr0 ABTOMO-
6una. Ecam Mer n3ofpasuM cKOpocTh
nepBoro ABTOMODMIA BEKTOPOM v
(pmc. 260, a), To ecrecTBeHHO M30Gpa-
3UTh CKOPOCTH BTOPOr0 aBTOMOOHIA
BEKTOPOM, ¥ KOTOpPOr0 HANpAaBJIeHHE
TAKOE e, KAK ¥ BeKTOpa v, & ANHHA
B gBa pasa Gonbore, B o0O3HAYMTE 3TOT BEKTOD 2v.
CxopocTs TpeThero aBTOMOOHIA M306pasHTCA BEKTO-
poM, NPOTHBONOJOMKHBIM BEKTOPY 20, 1. e. BEKTOPOM
-20 {cm puc. 260, a). Ecrecrserso CHHMTATS, 4TO BEK-
TOP 20 moNyvaeTCA YMHOMEHHEM BeKTopa v Ha YHCAO0
2, a BEeKTOp -2v Doay4HaeTcd YMHOMEHHEM BeKTopa v
Ha YHCeA0 —2. 3TOT NPHMep NOACKA3LIBAeT, KAKHUM 06-
pasoM cJiegyeT BBECTH YMHOMeHHE BEKTOpa Ha YHCJIO,

[IpouasegenneM HeHYJIEBOTO BexTOpa a ua
yHeno k HaseiBaeTcA Tako BEKTOD b AnuEa KOTO-
poro pasra |k|-|a|, npuuém Bextopnt @ u b coua-
npasieHsl npu k20 B DpOTHBOMONOMHO HANDABIEe-
HEl npu k < 0. IIponssefenueM HyJAeBOro BeKTOPA HA
aw0foe ¥MCI0 CYNTAETCA HYJEBOH BEKTOD.

Ilponseegenne BEKTOpPA a ma uneno k oboaHa-
waerca Tax: ka. Ha pucyaxe 260, 6 maobpakeHsl
BeXTOp @ M BeKTOpH 3a, —1,5a, V2a.
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Ha onpejenenus OPOM3BEAEHHA BEKTODA HA
GUCA0 HENOCPENCTBEHHO ClAeAyer, 4To:

1) nmpomasenenme mMoboro BeKTOpa HA YHCIO
#yJib €CTh HyJeBoil BeKTop;

2) pna moboro wncna k m moboro sextopa a

peKTOPE @ M ka KoJJIHHeAPHEL.

VMHOMKeHHe BEKTOpA HA YMCI0 ofiajaer cie-
AVIOUIMMH OCHOBHBIMH CBOMCTBAMM:
Jaa mobeix uncea k, | u mobmx
pos @, b cipasenauBLI paBeHCTBA:
1", (kl) a = k (la) (coueraTeanusit 3aKxou).
2. (k+1l)a=ka+la (nepssiit pacnpesemnreasusii
FAKOH),
4% k(a+b)=ka + kb (sTopoit pacnpereanTe sHLI
AAKOH),

BEKTO-

Pucyror 261 maniocTpHpYeT coYeTATeNbHEIH
sakoH. Ha aToM pHCcYHKe npejicTaBJeH cay4ail, Ko-
rna k=2, 1=3.

Pucynor 262 manwctpupyer nepsniii pacrpe-
AenuTeNbHBIN 3aK0H. JTOT PHUCYVHOK COOTBETCTBYET
cayyalo, Korga k=3, 1=2.

Pucynox 263 naniocTpHpyeTr BTOPO pacnpe-
neanTensHsill 3akoH. Ha aToM pHCYHKE TpeyroJsHH-
£ OAB u OA,B, nonuﬁau c Roatb-dmuneu-mu no-
nobua k, noaromy DA:tkﬂ. A.B kb, OB = k(a+b}
C apyroit CTOPOHBEL, O.B GA + AB=ka + kb. Taxum

oGpasom, k(a +b)= ka + kb.

dameuanue

PaccMoTpeHHBIe HAMH CBOHCTBa AeiicTBHil HaX
BEKTOPAMM TO3BOJAIT B BRIDAMEHHAX, CONEPMA-
HIMX CYMMBI, PA3HOCTH BEKTOPOB H NpPOH3IBEHeHHSA
BEKTOPOB HA YHC/A, BRINOMHATE NpecfpajoBaHnsa no
TEM e NpaBHIAM, 9T0 M B YHCIOBBIX BRIpAMEHH-
Ax. Hanpumep, BhIpa)KeHHe p=2(a-b)+(c+a)-
=3 (b - ¢ + @) MoKHO npeobpPa3OBaTE TAK:

p=2a-2b+c+a—3b+3c-3a=-5b+4c.
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OA=kz AB=[a
b, e - -
OB = (k+D)a = ka+ia

Pwuc. 262

A
5 b
G a.rs Bl B

OB = k(G+D) = ka+kb
Puc. 263

Bexmops



87 IlpumeHeHnHe BEeKTOPOB
K pelleHHIo 3ajay4

BexkTopsl MOryrT HCIOJLIOBATBCH JLIA pe-
MeHHsA TeoMeTPHYeCKHX 3ajad M JA0OKAasaTejbCTBa
TeopeM. Ilpueeném npumepsl. PaceMoTpuM cHAYANA
BCOOMOTATEJBHYIO 3ala4y.

3anaua 1

Touka C — cepepuna orpeska AB, a O — npo-
H3BOJLHAA TOuKa naockocTH (puc. 264). Jloxasarts,
w0 OC = (G + OB).

"I_'[F npasuay Tpeyroasiuka OC=0A + AC,
OC=0B LB—E'- CkiaaniBas 3TH paBeHCTBa, IOIY-
yaem: 20C=0A + 0B+ {Ié + Eﬁ}. Tax_‘_xm_{_‘ TOY-
Ka C — cepeaumHa ortpeaka AB, 1o AC+BC=0.
Taxum obpasom, 20C = OA + OB, nn

oG -1 (5Z +OB)

Sanava 2

JlokasaTs, 4TO nNpAMAaA, NPOBeléHHAR 4epes
CcepeiHHBl OCHOBAHHH TpPANEIHH, NPOXOAHT Yepes
TOYKY NEepecedeHuA NpoAoaeHnil G0KOBEIX CTOPOH.

Pemenne

Ilyere ABCD — panmas Ttpanmenua, M n
N — cepenmnsl ocHoBaunii BC w AD, a O — Toura
nepecedenna npaMeix AB u CD (puc. 265). Jloka-
skem, uTo Touxka O nexuT Ha npamoit MN.

Tpeyroasaurn OAD u OBC noaofeu no nep-

BOMY NpPH3HAKY Nofo6ua TPeyroJLHHKOB (JOKAMKHTE

0OA _OD
aT0), OHoaTOMY OB — BC —

Tak kax OB 11 0A u OC 11 OD, ro
OA=k-OB, OD=k-OC. (1)
Touxka M — cepeauna orpesxka BC, noaromy
@z%{ﬂ?+ﬂ_ﬂ}. AHanorngHo ﬁ=%{ﬁ+(ﬁ}.
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lIo,n;c'ri.Enn B 9TO paBeHCTBO BhIpaMdeHua (1)
aan OA u OD, nonyunm:
ON=k- (OB+0C)=k-OM.
Orcopa caeayer, 9YTO BEKTOPHI ON u OM

joJJMHEapHE!, ¥, 3HAYHT, Touka O JeXWUT HA Npa-
moit MN.

88 Cpeanas JTMHMA TpanmeluyH

Cpenneii TuEHelH TpanenHH HASHIBAETCHA OTpe-
30K, COSAMHAKMMA cepeannbl eé DOKOBHIX CTOPOH.
JloxasxeM TEOPEMY O cpelHeH JIHHHH TpPanemnHH.

Teopema

I R R TS WA R AT
Cpeauas AMAAA TPANSIHM NADPAJLIETLHA OCHOBA-

HHAM M PABHA MX MOJyCyMme.

JlokazaTeascTBO

Myere MN — cpegHAA NHHHSA TpaOenAy
ABCD (pmc. 266). lokamem, uro MN | AD n
MN = EP;J_EE

Ilo npasmny MHOTOYTOJBHHKA MN=MB+

+ BC+CN u MN = MA + AD + DN. Cnosxus a1 pa-
BEHCTBA, MOJYYHM:
2MN =(MB + MA) + (BC + AD) + (CN + DN).
Ho M u N — CepeiuHbl CTOPOH AB u CD, no-
aromy MB+MA=0 u CN+DN=0. Cnenoparens-
o, 2MN = AD + BC, orkyaa

ﬁ:%(ﬁ-ﬁ’m.
Tax xax BEKTOPHI Iﬁ u BC COHANpABJIEHEL,

TO BEKTOPHI MN = E_._Taxme COHANIpABJEHBI,
a anuea sextopa (AD + BC) pasma AD+ BC. Or-

Ciona caeayer, ato MN||AD = th:i‘g;ﬂ.
Teopema nokazana.
205
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I[IpakTHYecKkHe 3aaHHuA

HaueprHTe ABA HeKOJJIMHEAPDHLIX BEKTOPA P M ¢, HAYANA KOTODhIX
He COBNAJAIOT, M OTMeThTe Kakyo-HuOyas Touky O. Ot Toukm O

OTJIOMHTE BEKTODHI, paBHBle 2p M %E

HauepriTe ABa HEKOATMHEADHLIX BEKTOPA X M Y H MOCTPORTE Bek-
Topsi: a) x+ 2y; 6) %E+£: B) 3:E+%5:'; r) 1*;--;'3!;? n) 0% +4y;
e) -2x+ ﬂE. Brinoaaure ait,l:[aHEa a) —e) anA ABYX KOJJIUHeap-
HBIX HEHYJIEBLIX BEKTODOE X H [.

HauepTuTe ABa HEKONIMHEAPHBIX BEKTOpa ,5 " g, HAYAA KOTOPBIX
Bs SomuAKawT. Hom‘poﬁfre BEKTOPBI M = 2p—--q. n=p+3q,

=-2p-3 4, 8=24-P.

Hat:epfrnre NONADHO HEKOJJAMHeADHbiE BEKTOPH a, b u .
Iocrpoitre BexTopsl: a) 2a + 3b — 4c; 6) % a-b+ % c.

3anaum

O HNar sexTop 5: 3a, rue a#0. Kax HanpaBies xasasiii u3 BeK-
TOpOS a, -a, %E. -2a, 6a no OTHOMmEHMIO K BeKTOpY p? Bripasure

AJHHBI 3THX BEeKTOPOB Yepea LEI

Ilanamnre, 4TO AJA nmﬁom BEKTOpA a CIpABEJIHBEI PABEHCTBA!
a)l.-a= E, E}{—l} a= —a

O Myers x=m+n, yzm—n. BLIpasuTe Hepes m M N BEeKTODH:
a) 2x-2y; 6) 2x+1 y, n}—f-%ﬁ

aB napa.ame:mrpamua ABCD Touxka E — cepenuna CTOPOHE! AD,
Touka G — CepeAuHa CTOPOHK! J BC. Bripasure BEeKTOPSI EC u A_d
Yepes BeKTODEI DC=a u BC=h,

O Touka M nemwur Ha cropoHe BC napamenorpamua ABCD,
OpHYEM BM MC 3 l :BripasauTe BEKTODH! AM un MD qeped
BEKTODKI a=AD n b= AB.

J B napaanenorpamme ABCD AuAroHan M NepeceKalwTcs B TOY-

ke O, a M — rakana Touxka HA cropoHe AD, utro AM = %MD.
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786

87

789

—

Bripasure uepea BeKTODHI x= AD, E = AB creayiomue BeKTODHI:
a) AC, A0, CO, DO, AD +BC, AD +CO, CO +O4;
6) AM, MC, BM, OM.
Touxku M u N — cepepunn nuaronanest AC u BD uernipéxyrons-
auxa ABCD. Jlokaxure, 4To

MN=1 (AD +CB).

 Orpeaxu AA,, BB, M CC, — MejuaHk! TPEYroJbHUKA ABC BH—
pasuTe BEKTOPHI AA,, BB,. CC yepes BEKTOPHI a=AC n b= AB.

=l Touka O — cepeauna MeARaHb! EG rpeyronbHuKa DEF. Bripa-
3uTe BEKTOD DO Yepes BeKTODHI a = ED u b=EF.

IIpumenenne BEKTOPOB K PeLIEHMIO 3a1a4

Jlan npousBoabHBIN TpeyroasHuk ABC. Jloxa)kure, 4TO cCylue-
CTBYeT TPEYTOABHHK, CTOPOHBI KOTOPOrO0 COOTBETCTBEHHO IADAT-
JenbHEl ¥ PABHEI MeauanaMm TpeyroabHuka ABC.

Pemenne
Ilyere AA,, BB, CC, — meauanm tpeyroasHuka ABC. Toraa

E=%{f§+ﬁ-ﬁ}, E=%{B_é+ﬂ}. Eﬁ=%{ﬂ+ﬁ§] (cM. 3a-

pauy 1, o. 87). CnomxuB sTH DABEHCTBA, IOMYYHM AA; + BB; + CC; =
=h(ﬁ+§ﬁ}+(§é+é’i]+(§ﬁ+§'&}]-ﬁ

D’rcmga CJAegyeT, MTO eCJId MBI HOCTDOMM CYMMY BEKTODOB AAI,

BBI, C('.'i Mo NpaBMay MHOroyronsHuka (m. 84), To noay4dmm Tpe-
VroJIbHHK, VAOBJAETBOPAKIIHNE yCI0BHAM 3aAa4¥ (TPEeyroJbHHK
MNP ua pucyske 267).

Ha croponax tpeyronsHEKa ABC npocTpoeHs! Napaijejorpam-
Mbl ABB,A,, BCC,B,;, ACC,A,. loraskurte, 4T0 CYIIECTBYET Tpe-
YTOJRHWEK, CTOPOHEI HKOTODOrO COOTBETCTBEHHO NAPANJeNBHBI H
paBHHE orpeaxkam A4, BB, u C,C,.

2’0? Bexmopbi
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792

793

798

799
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JokasxuTe, 4TO OTPe3OK, COEAHMHHAWIINN cepelHHBLI AHATOHANEH

Tpanerun, mapajiiesed eé OCHOBAHHAM H paBeH NOAYPA3HOCTH
OCHOBAHHIH,

Jlokasure, 4T0 OTPE3KH, COSAHHHAIIIHE CEePeAHHBLI IIPOTHBONO-
JIOMCHBIX CTOPOH NPOM3BOJLHOrO HYeTHIPEXYTONBHHKA, TOYKOH me-
pecedeHmusa JAeNATCHA NONojam.

HoxaxuTe TeopeMy O cpejHeil IHHME TpeyroJibHHKA (n. 64).
Cpepnsan THEMA Tpamenun

Ll BokoBble cTopoHs! Tpanenny paBHsl 13 cm u 15 cM, a nepuMerp
pasen 48 cm. HaligpTe cpeiHiol0 JHEHK TPaneim#H.

J Cropona AB rpeyronsauka ABC pasaenena Ha 4eThipe DABHEIE |

YACTH M Hepe3 TOYKH AeseHHA NpOoBejeHbl NpAMEIe, Napaiieib-
Heie cropoHe BC. Croponst AB m AC TpeyrolsHHKA OTCEKANT
HA 9THX NApaJieIbHBIX NPAMBIX TPH OTPe3Ka, HAUMEHBLINHHE Hu3
KOTOpEIX paseH 3,4 cm. HajliguTe ABa Apyrux oTpeska.

U Haiigure auamMerp OKPYKHOCTH, €CJH €ro KOHIE YAaJeHbl OT
HEKOTOpO#H KacarensHol Ha 18 em 1 12 em.

U Hs xornos auamerpa CD nanHOll OKPY>XHOCTH NPOBEAEHE! Nep-
neaauyaapu CC, u DD, K kacaTenbHOH, He NepneHAHKYIAPHOMK
K auamerpy CD. Haltgure DD,, ecan CC,=11cm, a CD=2T7 cm.
HNoxaxxure, 9TO CpeiHAA JHHHUA TPaNenHH IMPOXOAMT Uepes cepe-
AHHEI IHATOHAJEH,

Ll Borosas cropona pasHoGeapenHolM Tpanenus pasna 48 cM,
A CpelHAA JHHHA JNeNUTCA AHATOHAJBIO HA JBA OTpEe3Ka, PABHLIE
11 em m 35 em. Haligure yrasl Tpanenm.

J lana pasrobeapennan Ttpanenua ABCD. Ilepnenanxynsp,
npoBeaéHHbI M3 BepmiHELl B K GoasineMy ocHoBaHHo AD, neinHnT
9TO OCHOBAHHE HA /iBa OTpeska, OoABIIMA M3 KOTOPLIX paseH 7 cM.
HaiiguTe cpeaHon JHHHID TPAIEIHH.

Bonpocs! xas nosropenus kK raase IX

IIpuBeanTe DpHMEpH BEKTOPHBLIX BEJWYHH, HM3BECTHHLIX BaM H3
Kypca (pHINKH.

Haiire onpeaeaenne sexropa. OfbpsicHHTE, KAKO BEKTOD HAIBIBA- |

ETCA HY.JIeBhIM.

Yo HaswiBAETCH AJHHON HeHyaesoro sexktopa? Yemy pasHa AH-
Ha HYJeBoro sexrtopa?
Kaxue pBerTopbl HA3BIBAKTCH xmnﬁﬂeapnuuu? Haobpasure HA

PHCYHKe COHANPAB/IEHHLIE BEKTOPH anbn NpPOTHBONONOMHO HA~
npasieHHbIEe BEKTOPHI cud.
HaiiTe onpepenenue paBHbIX BEKTOPOB.
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10
11

13
14

15

16
17

18
19

801

802

OGBAcHHTEe CMBICH BhIpaXKeHus: <BekTop @ OTJAONKEH OT TO4-
ke As. Joraxure, uro oT M060H TOYKH MOMHO OTJOMXKHTH BeK-
TOpP, PABHEIA JJAHHOMY, W OPHTOM TOJALKO OAHH.

DE'EE-HCHETE. KAKOH BEKTOD HASKIBAETCH CYMMOMN [JBYX BEKTODOB.
B uém saxmiouaeTcs NPaBAJIO TPEYTOJNBHHKA CHOMKEHHA ABYX BeK-
TopoB?

,lIuRaxcHTe. yro ana moboro BexkTopa a CHpasefjuB0o PaBeHCTBO
a+0=a.

CoopmynupyiiTe H JOKAKHTE TEOPEMY 0 3AKOHAX CHOMEHHA BEK-
TODOB.

B yém saxmoyaeTcda NPABHAO MAPAJLIENOrDAMMA CHOMEHHH ABYX
HEKOJUJIHHEAPHLIX BEKTOPOB?

B uém saxmouaeTcs NPABHAO MHOIOYIONBHHKA CHOKEHHA He-
CKONBKHX BEKTOPOB?

Kaxoil BekTOp HasmBaeTcs pasHocThio ABYX BeKkTopoB? IlocTpoiiTe
PA3HOCTE ABYX JAAHHEIX BEKTODOB.

Kaxoii BekTOp HaskBAeTCH NpoTHBONOJOXHEIM aarHOMY? Cdop-
MYJHDYHTE H HOKAMHTE TEOPeMy O PA3HOCTH BEKTODOB.

Kakoii BeKTOp Ha3LIBAETCA NPOH3BEJEHHEM JAHHOIO BEKTOpa Ha
OAHHOE YHCI0T

Yemy paBHO NpPOHIBEJEHHE kE, ecnu: a) a =ﬁ; 6) k=07
MoryT nH BEKTOPSI @ u ka GuITH HEKOJTHHeAPHBIMH?

ChopmynupyiiTe OCHOBHEIE CBOHCTBA YMHOMEHHA BeKTOPA HA
YHCIO0.

IlpuseanTe TpHMep NPHMEHEHHA BEKTOPOB K PEIIeHHIO NeoMeTpH-
YeCHKHX 3aaad.

Kaxoit orpesox HasbIBAeTCH cpeaHed JuHHeH Tpanemmu?

CiopmynupyiiTe H HAOKAXKHTe TeopeMy 0 cpejHedi JHHHH Tpa-
e,

JonoanuTesbHBIE 3alauu

IMokascure, 9T0 €CAM BEKTOPH m ¥ 1 COHANDABJIEHH!, TO
|m+n|=|m|+|n|, aecan M W N IPOTHBONOJOMHO HANDPABJIEHS,
apmaga |7 |35, 70 |+ 7 |=| m |- |al.

TokaskuTe, uTo AIA JOOLIX BEKTODOB X M I CHDABEIMBH Hepa-
BEHCTBA |£|—I§|£|£+E|$f§l+|§|-

Ha cropone BC Tpeymnhﬂnua ABC ormevueHa TouKa NN N TaK, tm.':
BN =2NC. BupasuTe BEKTOD AN qepea BeKTOPEI a=BAnb= BC.

2 09 Bewmopws
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810

Ha croporax MN u NP tpeyroasaunka MNP orMmedueHBI COOTBET-

MX., 8 _.NY _3
creeHHO ToukH X u Y Tak, uro ¥ "~ 2 H YP ;2. Beipaaure

BEKTODKI XY u MP yepea BEKTODHI @ =NM u b=NP.

Ocnosanne AD tpanenuu ABCD B Tpu pasa Goaslnle OCHOBA-
aua BC. Ha cropose AD ormeuena taxas touka K, uro

AK = %—AD. BzipasuTte BexTOpH CK : KD u BC Yepes BeKTOPhI
a=BA u b=CD.
Tpr Toukm A, B m C pacnonomensl Tak, 4TO FE:%@.
Hokaxure, uro aaa nw0boi Touku O copaBefinBO PABEHCTBO
OB=-0A+=0C.
3 3
Toura C pennr orpesox AB B OTHOWIEHHH M : 7, CIHTAA OT TOY-

kK A. Jloxasure, uro ansa mnwoboit Toukn O cnpaBeanwBo pa-
BE@HCTBOD

OC=—"_04+- ™ _0B.
m+n m+n
Otpeskn AA;, BB, m CC, — meauansl TpeyronsHuxa ABC,
O — npousBoasHAaA Touka. Jlokaxmure, 94TO

OA +O0B+0C=0A4,+0B,+0C,.

Touknm A m C — cepeIMHB! NPOTHBONOJOMHBIX CTOPOH NpPOH3-
BOJILHOI'O YeTHIPEXYTOJABHHKA, & TOYKH B u D — cepeauHsl ABYX
Apyrux ero cropos. [loxaxure, uto ana awboit touxku O BepHO
PABEHCTBO

OA +0C=0B +0D.
Oauu ¥3 yrios npaMoyroasHoi tpanmenun pasen 120°, Hadtaure
eé CPeAHION JHHMID, €CAH MeHBINAR AuaroHans u 66aemasn Goxo-
BAA CTOPOHA TPANENHH DABHE 4.
Joraskute, 4To BepmIMHA yraa, ofipasoBaHHOro OGHcceKTpHCAMH

ABYX VIJIOB TpamelnnH, NpHaexamux K 60xoBoil cTtopoHe, JeKHT
Ha npaMol, cofep:kalieil CpeaHIOw JTHHHID TPANEIlHH,
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3agaud NMOBBLIIEHHON TPYAHOCTH

3anauu K rnage V

HaH BEINYKALIA mecTnyronsHuk A, A, A;A A A, BCe yraul KOTO-
poro paBHEl, [lokasuTe, 4TO

AIAE = A‘AE = AﬁAﬁ s AgAs = A;;A‘ = A&Alq

ITonoxuTensHBIe 4HCHA 4y, @3, @3, Ay G5 W Gz YAOBIETBODPAIOT
VCIAOBHAM &,—a,=d;—a;=0a3—ds. JlOKaXKHTE, YTO CYIIecTBy-
eT BBINYKJBIN ImecTHyronsHux A, A,4.A4,A;4; BCe yraml Korto-
poro paBHHI, npuuéM A A;=a,, A,A;=a,, A;A,=a;, AA;=a,,
AsAg=a; 1 AzA, =ay.

HNokaxure, 9T0o U3 ONHHAKOBHIX MIJIMTOK, HMerImMHX (QOpPMY npo-
H3BOJIBHOTO BEINYKJIOIO YeTHIPEXYTOJMBHHKA, MOKHO CHAENATH Hap-
KeT, NOJIHOCTEI0 MOKpHIBaomuit mobyio J4acTs II0CKOCTH.

Hora)<uTe, 4TO AHMATOHANH BBINYKJIOr0 YeTHIPDEXYTOJbHHKA Nepe-
CEeKAIOTCH.,

Joxaxure, uTo B A1060M 4YeTLIPEXYTOJbHHKE KAKHE-TO ABEe Npo-
THBOMOJIO¥HBIE BEPIIMHLI JIEMKAT 110 PAJHEIE CTOPOHBI OT NPAMOI,
npoxoafsineil Yyepes gse Apyrie BepllHHBI.

B pasnobepnpennom TtpeyroasHure ABC c¢ ocHoBanmem AC npo-
peaena Ouccextpuca AD. Ilpamas, nposegéHHas depes Touky D
nepneHAHKyIApHO K AD, nepecexaer npamyw AC B Touke E.
Toukr M » K — oCHOBAHMA NepNeHAHKYIAPOB, NPOBEAEHHEEIX Ha
toyex B u D g npamoit AC. Haligure MK, ecnn AE=a.

JoxamxnuTte, 9T0 B TPEYroJBHMKE CYMMA TPEX MeAHAH MeHBIIe me-
puMeTpa, Ho Goabllle NOJOBMHEI NepUMETDA.

Juarosans BLIOYKJONO YeTHIpEXyroabHHKa paabusaioT ero Ha
YeThIpe TPeYyroJbHHKA, NepHMeTPH KOoTOphIX paBHH. Iloxammurte,
4TO BTOT HeTHIPEXYTOJBHHK — pomb.

Haitaure MHOMECTBO CePDEIHH BCeX OTPE3KOB, COMHHAKINUX AaH-
HYH0 TOYKY CO BCEMH TOYKAMM JAHHOH NpAMO, He npoxogame
Yepea BTy TOYKY.

HoxamuTe, 4ro npAMafd, NPOXoAfljad 4Yepesd cepeluHbl OCHOBA-
HHit pasHOGegpeHHOMN TpANEIMH, NepHneHAMKYAADHA K OCHOBAHH-
am. Chopmyaupyitre 1 JoxaxuTe ofpaTHoe YTBepKIAeHME.

[Ipu nmepeceuennn GHCCEKTDHC BCeX YIiIoB NpAMOYToiALHHKA obpa-
30BAJICA HeThIPEXYroJbHHUK. JloxaskuTe, 4TO 3TOT 4HeTHIPEXYrob-
HHK — KBaJpPAaT.

Ha cropoHax napaaieorpaMMa BHE ero NOCTPOEHh! KBAJAPATHL.
HokamuTe, 94TO TOYKH MepPeCeveHHMA AHAroHANel sTHX KBAJPATOB
ABAAITCA BepPIIHHAMM KBAJDATA.

Sadauu noabwenoh
2] ll mpydrocmu



823

824

827

829

831

832

833

‘Te MAOIMAAL TpeyroisHHKa ABC, ecau naomagM TPeyroibHHKOB |

Ha cropone CD xmagpara ABCD ormeuena B 5SS 5 |
rouka M. Buccexrpuca yrna BAM nepece- m'l
xkaer cropony BC B touxke K. [loraxxure, 49TO

AM=BK + DM.

A =t
Ha pucynxe 268 msobpaskenn: Tpu KBajgparta. o
Haitaure cymmy £ZBAE + ZCAE + ZDAE. Puc. 268

Bryrpu kpanpata ABCD Baara taxas rouxa M, uro ZMAB=60°,
ZMCD 15°. Haitaure £MBC.

Ha croponax tpeyroasanka ABC BO BHEINHIOK CTOPOHY HOCTpPO- |
ennl kBagpatel BCDE, ACTM, BAHK, a sarem napanienorpam-
met TCDQ n EBKP. Jloxamure, uTo TpeyroasHEuk APQ npamo-
YrOAbBHEIH # pasHOOEADEHHBIN.

IMocrpoiiTe pasHobepeHuyI0 TPANESIIHIO 110 OCHOBAHWAM H JAHAr0-
HAJH.

Jlokaxure, 94TO €C/H TPEYIrOJBHHK MMEET: ) OCh CHMMETPHH, TO
oH paBHobeapennsiii; 6) Gonee weM 0OJHY OCh CHMMETPHH, TO OH
PABHOCTOPOHHHI,

3anaumn K raase VI

Yepea toury M, nemamyno BHYTpH napannenorpamma ABCD,
NpoBeeHsl NPAMLIE, NAPAJJIENBHEIE €ro CTOPOHAM H NepeceKan-
mue cropoust AB, BC, CD n DA coorsercTeenHo B Toukax P, @, |
R u T. lokamxure, 9T0 ecad Touka M nexuTt Ha gmaromamm AC,
TO maomaau napauienorpammos MPBQ w MRDT pasan u, ob-
PaATHO, eCJH TNONIAAH mapanienorpamMos MPBQ u MRDT pas-
HbI, TO Touka M nesmar Ha guarosamm AC,

Ha croponax AC m BC tpeyromsauka ABC B3ATH COOTBETCTBEH- |
HO ToukM M n K. Orpeskun AK m BM nepecexawrcsa B Touxke O.
Haiigare nnomaas Ttpeyroasauka CMK, eeam mnomagus Tpe-
yroneaukos OM A, OAB u OBK passmul cooTBeTcTBeHHO S,, S, S;.
Ha croponax AC m BC tpeyronbauka ABC BaaTe Toukn M u K, |
AM — CK = MP i
MC ~ kB ~ pi - Haham

=

a vHa orpeske MK — touka P rtag, 4ro

AMP u BKP pasaml S, 1 S,.

Touxn P, @, R u T coorBercTBenHO — cepenHnl cropor AB, BC,
CD u DA napannenorpamma ABCD. Jlokamure, yto npu nepece- |
gennn npameix AQ, BR, CT »n DP obpaayerca napaigenorpamMm,
M HalaUTEe OTHOWEHHE ero miIowany K niomany napanjenorpam-
Ma ABCD.
JoraxuTe, 9ro NAOmMAAL TPaNellwy DPABHA NPOM3BeAEHHI0 OfHOH
u3 OOKOBEIX CTODOH Ha OepHeHAMKYAAD, NpoBeféHHLIA H3 cepe-
AMHBE Apyroi 6oxoBol cTOPOHBI K NPAMON, cogep:xameil nepeyo
DOKOBYIO CTOPOHY.

Jadavu noowuennob

2 1.2 mpydnocm
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HNuaronanu tpanenuu ABCD c ocnopanusamu BC u AD nepecexa-
wrea B Touke O. [lnomaan tpeyronsanxos BOC u AOD pasHEI
S, u S;. Haligure naomaas Tpanenus.

Yepes koHOB MeHBIIErc OCHOBAHMA TpPaNenMH NOPOBEAEHB! JBE
napanieiabHbie NpAMEe, Nepecexapinye O6onbilee ocHOBAHHE.
JluaroHanu Tpamenmu ¥ ATH NpPAMEIE JeIAT TPaNemuio HA CeMb
TPEYroJIbHHKOB B OoANH NATHYroabHHK. [lokamuTe, uyTo miaomans
OATHYTONBHHKA DABHA CYMME MJOMAajedl TPEX TpPeyroJibHHKOB,
npHaexamux K G0KOBEIM CTOPOHAM H MEeHBIIEMY OCHOBAHHIO Tpa-
HeiHH,

[Ipaman, nmpoxogsimas uepes cepeamHbl Aunaronaneit AC u BD
gerepéxyronbsauka ABCD, nepecexaer cropousl AB u CD B Tou-
kax M u K. Jlorammure, 9T0 nNomaji® TpeyroisHaxor DCM u
AKB pasHEL.

Cropora AB napaanenorpamma ABCD npogonxeHa 3a Touky B
Ha orpesok BE, a cropona AD npoponmxena sa toury D Ha oT-
peaok DK. Tlpamuie ED u KB nepecerawrca B Toure O. Jo-
KAMXHUTe, 4TO NJAOINAAHM deThipéxyroasHuroB ABOD m CEOK
PaBHEI.

JIlBa HenepeceKAWINXCHA OTPE3KA JeNAT KAMKAVIO M3 JIBYX NpOTH-
BOTIOJIOMHEIX CTOPOH BHIVKJOTNO YeTHPEXYIOJALHHKA HA TPH paB-
Hbie dacTH. Jlorasmure, 4T0 NAOHIAAL TOH HACTH YeTHIPEXYIOib-
HHKA, KOTOPAA BAK/IIOYeHA MEX Ay STHMH OTPe3KAMH, B TPH pasa
MeHBIIIe MJONIAJH CAMOI0 YeThIPEXYTOJbHHKA.

Cepeaunnt K 1 M cropon AB n DC BRINYKJIOrO YeTHIPEXYIroJib-
Euka ABCD coepnuaens orpeakamu KD, KC, MA u MB coor-
BETCTBEHHO ¢ ero sepmuHamMu. [lokamuTe, 4TO JIOMIALL YETHIPEX-
YroJAbHHKA, SAKJIIOYEHHOrO MemJY 3STHMH OTDE3KAMH, DABHA
cyMMe niomafeil OBYX TPeyroibHMKOB, TPHIEMKAIIAX K CTOpPO-
sam AD u BC.

Touka A nexRHT BHVTPH vriaa, pasHoro 60°. Paccroguusa oT TOYKH
A mo cropon yrna pasHu ¢ ¥ b, Hajigure paccTosanse oT Touks A
[0 BePINHHBL YIJIA.

Ilpamasi, npoxogsamas 4epea pepmuHy C NapaszesorpaMma
ABCD, nepecexaer npameie AB u AD B Touxkax K u M. Haijigure
IIOLIaAbL 3TOr0 NAPANJIENOrPAMMA, eCAH NJOMIAAH TPeyroJbHH-
xop KBC u CDM paBHEI COOTBeTCTBEHHO S; H S,.

Yepes TOUKY NepecedeHnA Auaronaneil verspéxyronsanka ABCD
npoBefieHa NpAMad, nepecexawmas orpesoxk AB B Touke M
orpesok CD B rouxe K. Ilpamas, nposenénnas uepea rouxy K
napaanensHo orpeaky AB, nepecexaer orpesoxk BD B Touxe T,
a npaAMas, NposeAéHHAA Yepea Touxky M napaanenbHO OTPE3KY
CD, nepecexaer orpesok AC B Touxe E. Jlokasure, 970 NpAMEe
BE u CT napanjejisHEl.

Hadaku nosbuieNNok
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Cropona AB rpeyronsHuka ABC npoponesa 3a TOYKY A Ha or-
peaok AD, pasrmiii AC. Ha nyuax BA u BC saatet Touxku K u M
TAK, 4TO miomaan Tpeyroasaukos BDM u BCK pasasi. Hailtzure
yron BKM, ecaun £BAC =

Buyrpn npamoyroabauka ABCD pasta touxa M. HasectHo, uro
MB=ag, MC=b n MD=¢. Hafigute aauny orpeaxka MA.

B tpeyronsHuxke ABC nposegena Bricota BD. Orpesox KA nep-
NeHAHKYJAApPeH K orpesky AB m pasen orpesky DC, orpesox CM
nepuneHAHKYAApPeH K orpeary BC u pasen orpesry AD. Jloxamn-
Te, uTo orpesakn MB u KB pasHhI.

BRYTPH NpAMOYroJisHOrO TpeyroisHuka ABC ¢ npaMeiM yraom C
BaATa Touka O TAK, YTO COPABEAJIMBO PABEHCTEO Sy.n = Souc = Sonc.
HoxaxuTe, 4TO cHpaBexInBo paseHcTBo OA? + OB?=5H0C3,

Jagaum K raase VIl B C

Ha pucyaxke 269 mnsofpamén npasuUIbHELR
nATHYronsEHK ABCDE, T.e. BBIDYRJIBIH
OATHYTMONbHAK, ¥ KOTOPOro BCE YIJIkI PABHEI H

BCE CTOPOHKI paBHEL. [lokamuTe, 4TO: F
a) AAED~ AAFE; 6) 24 = DX i 3
; DF  AF’

B rtpeyroasuuxke ABC (AB# AC) uepes ce- o
peaury M croporm BC nposegeHa npamasn, Puc. 269
napaniensHada OGucceKkTpHce yrna A, KoTopas

nepecexaer npamule AB u AC cooTBeTcTBeHHO B Toukax D u E,
Hoxramxure, uro BD=CE.

I[ona:icn're. 4TO OTpe3KH, COeIHHAKIINE OCHOBAHHA BBRICOT OCTPO-
YroJIbHOTO TpeyroJibHUKa, o6pasyiorT TpeyrojJbHHK, B KOTOPOM 3TH
BEICOTH! ABJAKTCA GHCCEKTPHCAMH.

Touku E u F nexar Ha cropone AB TpeyronsHuka ABC, npuyém
rouka E nemxur Ha orpeake AF u AE = BF. llpamaa, nposenén-
Has 4epe3 Touky E mapaanenbHo cropoHe AC, mepecekaer nps-
MY10, NPOBEAEHHYIO Yepesd Touky F mapaiienasHo cropose BC, B
Toure K. Jloxaskure, uro Tourka K JedHT HA MeJHaHe TPEyrolb-
auKa ABC, nposenénHoii K cropore AB.

I'mnorenyaa NpAMOYTOARHOTO TPEVIOJBHMKA ABJAAETCA CTOpoHOMN
KBAJIDATA, HE NEPEKPHIBAIIIErOCH ¢ 3THM TpeyroasHHKoM. Hail-
JAWTE PAacCTOAHHE OT TOYKH NepeceYeHHA AuAaroHanel KBajpaTa
A0 BepPUIHHE! NPAMOro yrja TPeyrojbHHKa, €clH CYMMa KATeToB
paBHa a.

B Tpeyronseuke ABC ZA=
1

sl Ay
BC  4AC T AR

o 60°
13':3 H _{B:E-Tp-—_ Hokamxure, 4TO

Badavu noaniuennol
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H3 rouxkn M BayTpenneil obnactu yrna AOB nposegens: nepneH-
AuRyaapsl MP u MQ x ero cropoHaMm OA u OB. H3 touex P u @
NnpoBefieHsl NepneHANKyaAspsl PR u @S coorsercreenno ¥ OB n
OA. Horxaxure, ato RS L OM.

B paBroGegpenHom tpeyronbHuke ABC m3 cepeauumt D ocHo-
Banus AC nposegén nepnesaukynap DH k cropore BC. Ilyers
M — cepeauna orpeska DH. [lokamxure, yro BM L AH,

Ha pepmmuusl npasmoro vraa C NpaAMOYTojlLHONO TPeyroJbHM-
ka ABC nposenér nepnenaukynap CD x runoreHyse, a M3 To4-
Kk D — nepneapuxynspsl DE u DF k xkareram AC n BC. Jloka-
MHTe, UTO:

a) CD*=AB- AE - BF;

6) AE*+ BF?+3CD*= AB®;

8) VAE? + YBF?® = Y AR,
HuaroHany BRINYKJIOro uYetsipéxyroabHurka ABCD nepecexarrcs

'8 Touxe P. HasectHo, uT0 ﬁADP:-;-APDC, mnng—;mﬂ "

AD=BD=CD. a) Ha#igure Bce yrasl uernpéxyronsHuka. 6) Ho-
Kaxxkure, uro AB?=BP.BD.

Touka M He JeKHT HA NPAMBIX, COJEPIKAIMX CTOPOHE! NapaJie-
norpamma ABCD. Iloka:xure, uro cymecTeyior Touku N, P u @,
PACMONOMeHHBIe TAK, 4To A, B, C u D ABNAKOTCA COOTBETCTBEHHO
cepenuHaMu orpeakoB MN, NP, PQ u QM.

Hokamure, 4TO eCcAH NOPOTHBOMNOJOMHEIE CTOPOHBI BHINTYKJIOrO
YeTBIPEXYTOJBHMKA He NapajjesbHbl, TO HX moaycyMmma Goabire
OTpe3Ka, COeAHMHSAIOMIEro CepeAnHbl ABYX APYIHX IPOTHBONOJIOMK-
HBIX CTOPOH.

IloraKuTe, YTO ECAH CYMMA DACCTOSHHIE MeM Iy cepejHHAMH MpO-
THBEONOJOMHEIX CTOPOH BEINYKJIOrO YeTHIPEXYIONBHHKA DABHA MO-
JIOBHHE ero nepuMeTpa, TO 3TOT YeTHIPEXYIrOJABHHK — NAPATIeNo-
rpaMm.

JokaxuTe, 9TO €CJAH OTPEe30K, COeAHHAIIIHI CcepeaHHbBl ABYX
NPOTHBOMNOJOMKHEEIX CTOPOH BHEINVKJIONO HeTHIPEXYTOJbHHMKA, pa-
BeH MNOJyCyMMe ABYX ADYIHX CTOpPOH, TO 3TOT YeThIpEXYIrojib-
HHK — TpaOoennsd HIH NADAJJIeorpaMM.

Huaronanm tpaneuun ABCD nepecekaworcs B Touke O. Tpe-
vronsEuK ABO, rae AB — MeHnnnee OCHOBaHMe TpamelH#,
pasnocropoHauil. JloxkammuTe, YTO TPeyroAbHHK, BepIIHHAMH
KOTOPOro ABJIAIOTCA cepeinHEl oTpeskos OA, OD u BC, paBHOCTOPOH-
HHI.

M3 sepmmael A Tpeyroasiuka ABC nposejieHbl nepreHgHKyId-
psi AM u AK x GHCCEKTPHCAM BHENIHHX VIVIOB 3TOTO TPEyrojb-
Huka npu sepmunax B u C. Jlokamure, uro orpesok MK pasen
NoJ0BHHE NepHMeTpa TpeyroabsHEuka ABC.

Jafavu nossiwennolk

215 mpydnocmu
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Orpeaku AA,, BB, n CC, coeHHAIOT BEePIIMHE TPEYTOJbLHHKA
ABC ¢ BHYTPEHHHMH TOYKAMM IIPOTHBOMNOJOMKHEIX cTopoH. [loka-
JIKATE, UTO CepPeJHHBbI STHX OTPE3KOB He JIeXaT Ha OAHOM NPAMOH,

Cepenunsl TPpEX BRICOT TPEYroJbHHMKa JIEJKAT HA OAHOH OPAMOIL,
HNokaxuTre, 4TO 8TOT TPEYIrOJLHHK NIPAMOYIrOAbHLIMN,

B rpeyronsunke ABC, cropona AC koroporo B nBa pasa Gonbime
croporsl BC, nposesens 6uccexkrpuca CM u GuccekTpuca BHemI-
Hero yraa np# sepmmHe C, nepecekawmas npamywo AB B TOu-
ke K. Jlokaxure, 4TO

1 1 1
Spon = ESM_'H 1 ‘E‘SAM T ESCME'

Croporsl TpeyronsEuka EFG COOTBETCTBEHHO DABHBI MeIHAHAM

rpeyronsanka ABC. Jlokasure, 4To Sera = E.

B rpeyroncauke ABC npamad, npoXxoiAanias depes sepmuHEy A H
penaman Meanany BM B orHomennu 1: 2, cudTAR OT BepIOMHEI,
nepecekaeT ctropory BC B touke K. Haiigute oTHomeHMe nioma-
Jeit rpeyronsHukos ABK n ABC.

Yepea sepmuny A napannenorpamma ABCD nposesena npaMad,
nepecexapman npameie BD, CD u BC cOOTBeTCTBEHHO B TOYKAX
M, N u P. Joramure, 4T0 orpesok AM sasnsercsa cpefHHMM Ipo-
OopIHOHANLHEIM Mexay MN u MP.

IMocrpoitre Toury, ODpHHALIE:KANMIVIO GosdbileMy OCHOBAHHIO DAaB-
HobeapeHHOH TpamemHH M OTCTOAIIYIO OT AaHHON BoxoBO#l cTOpO-
HEI B 11 pas janslie, 94eM oT apyroi (n=2, 3, 4).

Touka C nexmur Ha orpesxe AB. Ilocrpoiite Touky D npsamoii

AB, He nemxamyio Ha orpeaxe AB, Tak, 9Tobh A ﬂ. Beerna

JIM 387898 uMeeT pemeHue? DB CB
IlocTpoiiTe papHOGepeHHBIH TPeyroJbHHK MO yriay mexay Gokxo-
BBIMH CTODOHAMHM M CYyMMe OCHOBAHHHA M BBICOTHI, NIPOBENEHHON K
OCHOBAHHIO,

IMoerpoiiTe TpeyroJbHUK MO ABYM cTOpoHaM M OHccekTpHce yrna
MeRAY HHMH,

Ilocrpoiite Tpeyroasauk ABC, ecam ganbl £A, ZC m OTPeaok,
paBHBIH cymMe croporsl AC u BeicoTsl BH.

HocTpoliTe TpeyrolbEHK MO TPEM BRICOTAM.

IlocTpoiite Tpanenuio no Gokowolt cropoHe, OosbleMy OCHOBA-
HHIO, YIUIY MeXJY HUMH M OTHOINEHHIO ABYX APYIrUX CTODPOH.
[ocrpoiiTe pomb, naomass KOTOPOro PABHA IJONIAAH KBajpara,
ec/lH HM3BECTHO, YWTO OTHOIIGHHEe AHArNOHANEH aToro pomba paBHO
OTHOLIEHHIO AAHHBIX OTPE3KOB.

Jadaui oo e okl
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3amauu k raase VIII

Illse OKpY:KHOCTH HMEHT eIHHCTBeEHYIO 06myno Touky M. Yepes
8Ty TOUKY NpOBEeeHkl JBe CeKYyIlHe, IePeceKalonue ofHY OKDPYK-
HOCTh B TOMKax A u A,, a Apyryw — B Toukax B u B,, [loxamu-
Te, wto AA, || BB,.

[Ipamana AC — KacaTeNbHAR K OKPYKHOCTH ¢ HeHTpoM O,, a npa-
maa BD — racaTensHas K OKPY:KHOCTH ¢ neaTpom O, (pue. 270).
HNokamxure, 94T0:

a) AD| BC;

6) AB*=AD- BC;

B) BD*: AC*=AD : BC.

Touxu B, u C; — cepenunsl ayr AB u AC (puc. 271). Hoxaxkure,
gro AM = AN.

OKpYXHOCTE OTCEKAET HA JABYX NPAMEIX, KOTOPBIE NEPECEKAIOTCH
B TOYKe, He Jemamiedl Ha OKPYIKHOCTH, paBHEIE xopaskl. Jlokamu-

» Té, 9YTO PACCTOAHHA OT TOYKH NepecedyeHHA 3THX NPAMEIX 10 KOH-

[OB TOH M ApPYyro#l XOpAL COOTBETCTREHHO PABHEI Mexay coboil.
Hoxammure, 94To AnA Beex xopa AB nanHoll OKPYMHOCTH BeJHYH-

2
‘uj] , rie AD — paccTosinMe oT TOYKM A [0 KacaTelbHOH B

TOYKe H, HMeeT O0HO H TO e 3Ha4dYcHHe.

Yepes Touxy A nepecedeHHs ABYX OKDY)KHOCTel ¢ HeHTpaMH B
Toukax O, u O, npoBefileHA NpAMAasA, NEPECEKAIOINAA OJIHY OKDYH-
HOCTH B TOouke B, a apyrywo — B touxke C. [lokamure, 49TO OTpE-
Emé BC 6yper maubonsmum TOrjga, Korjaa oH napajiened npaMoi
1-"g=

Orpeaok AB sBaseTca AHaMeTpoM OKpysHOCTH ¢ meaTpom O. Ha
KaxjaoM paguyce OM OKpYMHOCTH OTJOMeH oT mentpa O otpe-
30K, PABHEIH PACCTOAHHIO OT KOHuA M aToro paguyca A0 NpAMOH
AB. HailiguTe MHOMKeCTBO KOHIIOB NMOCTPOEHHBIX TAKHM 00pasoM
OTPe3KOB.

Bayrpu yraa ABC pasHOCTOpOHHero TpeyroabHuka ABC BasaTa
rouxa M Tak, uro ZBMC=30°, /BMA=17°. Haiigure yrinl
BAM u BCM.

HAa

Puc. 271

Fadhavan  rOeR b REEEH F O
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Yepes KaxkAVIO BEPIIHHY TpeyroisHuKka ABC nposefieHa npaMas
NeprneHAHKYAAPHAA K OHCCeKTpHCE yIJia TPeyroJbHHKA NpH 9TOMH
pepminHe. [Iposenénnnle npaAMEle, NepecexKasach, o0pasyoT HOBRIR
TpeyroiabHUK. JloKa)HTe, YTO BePINHHLI 3TOT0 TPeYTOJbLHHKA Jie-
AT HA NPAMBIX, cofep:xaimux GucceKTpuchl Tpeyronsanka ABC,

Ilycte H — Touka nepecedyeHHs NPAMBIX, COAEPIKAIIHX BBICOTH
Tpeyronsauka ABC, a A’, B', C' — TouKH, CHMMETPHYHLIE TOY-
ke H orHocuTtensHo npameix BC, CA, AB. JJoxkamuTe, 4TO TOY-
Ku A', B', C' nemar HA OKPYXHOCTH, OIIMCAHHON OKOJIO TPEYroihb-
Huxa ABC.

Orpesor BD — Guccextpuca tpeyroasauka ABC. JlokamuTe, 4TO
BD*= AB-BC- AD- DC.

Ha sepmnusl B tpeyroasHuka ABC nposegenwsl BricoTa BH m
6uccexTpuca yraa B, Koropas nmepecexkaer B ToukKe E ONHCAHHYIO
OKOJIO TPeyroJibHHKA OKPY!KHOCTh ¢ nentpom O. Ioxaxure, 4TO
nya BE asaserca Guccextpucoit yrna OBH.

IIponaponsHas Touka X OKDYXHOCTH, ONMMCAHHON OKOJO paABHO-
CTOPOHHEro TpeyroabEuka ABC, coeAMHeHA OTPE3KAMH C ero Bep-
muHaMy. Jloxaxure, 4To oAHH ua orpeakos AX, BX u CX paser
CyMMe OBYX APVIHX OTDE3KOB.

HDRﬂH{HTﬂ, YTO eCclIHM AHATOHAIH BIHCAHHOIO ‘I’BTHPEK}"FDJ’IBHH*
KA TNepneHAMKYJADHBI, TO CYMMa KBAADATOB IDOTHBOIOJOMKHBIX
CTOPOH YeTHIPEXYroNbHMKA PABHA KBAJApATY AMAMETDA ONHCAHHOMN
OKDYKHOCTH.

B gernipéxyronsEuxke ABCD, BIMCAHHOM B OKDYHOCTh, GHCCEKT-
pHchl yrioe A u B nepecexaloTca B TOUKe, JIe)Kallell Ha CTOpOHe
CD. Hoxkamure, uro CD=BC+ AD.

JlorkamxuTe, 4TO NAOHIALE NPAMOYTONBHON TpaANenMH, ONMCAHHOMH
OKOJI0 OKDYIKHOCTH, DABHA NPOH3BEJEeHHIO ee OCHOBAHWI.

Hokamure, 4ro B M0OG0M YeTHIPEXYroJbHHKE, BMNHCAHHOM B
OKPY{HOCTE, NPOM3BEeHNe AHATOHAJNEH DABHO CYMMe NpoHaBeje-
HHMIif MPOTHBONOJO/KHBIX cTOpoH (Teopema IlTonenmesn).

Joraxkure, 4yto B awboM TpeyroiasHHKe pannmyc R onucaHHON
OKPYM¥HOCTH, DAAHYC I BONHCAHHOH OKDYMXHOCTH M DpACCTOAHHE
d MexJy HeHTpPAMH BTHX OKDYMKHOCTEH CBA3AHKE pPABEHCTBOM
d?= R? - 2Rr (popmyna Biinepa).

Hns mepasHocTOpoHHero tpeyroasHura ABC touxka O spaser-
CcA UEeHTPOM ONHCAHHON OKpY»HOCTH, H — TOYKa nepecedYeHHR
npAMBIX, cogep:xammux BhicoTel AA,, BB, n CC,, touxku A, B,
C, — cepenunsl orpeaxkos AH, BH, , & TOUKH A;, B, C; — ce-
peauHEl cTOpoH TpeyroasEuka ABC. Jlokamure, 4ro TOUKH A,
B,, C,, A,, B,, C,, A;, B;, C; nexar Ha OZHONH OKDPYXHOCTH
(oxpy&HOCTS Jitnepa).

Badavy nossieHNOD
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JoxaxuTe, ¥TO OCHOBAHMA NEPNEHAMKYIADPOB, NPOBEASHHBIX H3
[IPOM3BONBHON TOUKH OKPYMHOCTH, ONHCAHHON OKOJO TPeyrojsb-
HHK&8, K NPAMBIM, COAEPKAIIMM CTODOHEI 3TON0 TPEYroJLHHKA,
JeXAT Ha oAHOH npamoil (npamas CuMncona).

ITocTpoiiTe ofmyo xKacaTenbHY K ABYM AAHHBIM OKDYKHOCTAM.

Hanel OKpYKHOCTE ¢ meHTpoM O, Touka M u orpeskn P,Q, u
P,Q,. ITocTpoiiTe npaMyio p Tak, 4Tobbl OKPY/KHOCTE OTCEKAJNA HA
Heil xopay, pasHyio P,@,, u paccrogHue oT ToOYKH M o npamoit p
paBHAnRoCE P,Q,.

Bayrpu okpymHocTn aaHa Touka. [locrpolire xopay, npoxons-
HIyi0 4Yepea aTy TOYKY, Tak, 4robml oHa Onlia HaMMeHbImed ua
BCEX XOPJ, NPOXOAAMINX Yepes aTy TO4YKY.

ITocTpoiiTe TpeyroapEHK:
a) N0 CTOPOHE, NMPOTHBOJEKALIEMY VIJY ¥ BBICOTE, NPOBeAEéHHOMN
K JaHHOH! CTOpOHE;

. 6) nmo yray, BeicoTe, MpoBeAEHHON M3 BeDIIMHLI JAHHOIO yrjia, W

epUMeTpY.

IlocTpoiiTe TpPeYroABHHK, eCclH JaHA ONHCAHHAA OKPYMHOCTE H
Ha Helt Touk® A, B u M, depea KoTopble NPOXOAAT NpAMBIe, CO-
Aep:Kalue BeICOTY, OHCCEKTPHCY M MeAHAaHY TpPeyroJbHHKA, NMpo-
BeJEéHHBIE M3 OfHON BepIIMHLL.

Jans! TP TOYKM, He jgexamue HA ofHo# npamoit. Ilocrpoiite
TPEYTOJALHHK, [JJA KOTODOTO 3TH TOYKH SBJASIOTCH OCHOBAHHAMH
BeICOT. CKONBKO pemenuit uMeeT 3agada’?

3anaum K raase IX

Hoxaxxute yTBepMaeHus 00 OCHOBHBIX CBONMCTBAX YMHOMKEHHSA
BexTopa Ha uucio (n. 86).

Pemenne

1. Jokaxem, uto mis miobmix umcen k, | u moboro BexTopa @
CIIPABEJIMBO PABEHCTBO {ki}&' = (IE}, Ecau a=0, To crIpaBefiIH-
BOCTH 9TOTO paBeHCTBA ouesuama. Ilycrs a#0. Nmeem: |(kD)a|=
=|kl||a|=|k||1||a|=|k||1a|=|k @a)|.

Tanee, econ kI>0, To (k) a 1a u k(la) 1! a; ecan e ki<0, 10
(klya tla w k(la) 1 a. ¥ 8 Tom u 8 gpyrom cayuae (k) a 11 k (la).

CneaosarensHo, (k) a=k (la).

2. Hoxasxem, urto AnA awoboro uymena k& w nmﬁux_‘ BEKTO-
pos @ u b cnpaBexnimeo pasemcrso k(a+b)=ka+kb. Ecam
k=0, TO chnpaBelMHMBOCTE 3TOro papeHcTBa ouesuaHa. IlyeTs
k=0.

Sadaui Aoss e ol
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k>0 k<0

L I
OB = kia + b) = ka + kb OB = k{a + b)= ka + kb

Puc. 272 a) 6)

905

e

PaccmoTpEmM cnyuail, Korga BeKTOpDKI awub HE KOJIHHeapHLI
(cnyuait a|lb paccmorpure cammrenmo} Dmmu OoT Ka-
Kol-Eubyas Touku O BEKTOPAI DA,-a u OA= ka, 4 OT TOYEK

A, u A — BexTOpH AB,Ab u AB=kb (puec. 272, a, 6). Tpe-
yroasauKkH OA, B, n OAB nunuﬁﬂu c xoadx]mnnemu noaobua

til CarenonarennHo, GB kOB, = k(a+b} C ppyroit croponsr,
OB=0A + AB=ka + kb. Hrax, k(a+b}-ka+kﬁ.
3. Hoxamem, uyro AnA aAwobux uucen k, | m moboro BeKTOpa a

cnipaBeutHBo pasencteo (k+ 1) a=ka +la. Ecou k=1=0, 1o cnpa-
BEJIIMBOCTH 9TOr0 paseHcTBa odesnupaHa. Ilycrs xora 0wl ofHO M3
yncen k, | ornuano or ayasa. laa onpenenénnoctH GyaemM cuM-

TaTth, uto | k|2|1|, B, cnenosaTensro, k#0 u I%‘ <1.

PaccMOTPHM BeKTOp @+ i—; Ouesnano, (a+ i a) 't a. Hanee,

< L gw peac o Y
|a+;£ﬂ—|a|+k[al—(l+ ;.]“"'
CnepoBaTebHO, COTJACHO ONpPeJeNeHHI) NPOHABEJEHHA BEKTODA

HA YHCIO, E+%E=[l + i&];' VmMuOkaa 06e YacTH TOro paBen-

crBa Ha k, HOJYUMM, UTO CHIPABEAINBO PABEHCTBO ka + la = (k + 1) a.

Jaasl YeTwpéxyroasHEK MNPQ TOUKA 0. ‘Im npeAcTasiafer
coBoil JaHHEIN YeTHIPEXYTONBHEK, €ClH DN OM = GP OQ'?

Mans gernpéxyroasank ABCD u Touka O. Toukn E, F, G u H
cHMMeTpHuYHEB Touke O oTHOCHTENbHO cepeauH cropon AB, BC,
CD u DA cooreBercTBeHHO. YT0 NpencTABIAeT coboll YeThIpex-
yroneEREK EFGH?

Jadauu rroesie Nl
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Han tpeyroneuuk ABC. [lokamure, 4To BeKTOp E + ﬂ
|AB| |AC|

npasjieH Bos OMeccexTpucs yriaa A, a BeKTop _.__‘i_"f_ = ‘Eq — BAOJB
lAB| |AC|
OHMcceKTpHCH BHEITHEro yria MpH BepimMHe A,

Joxasxkure caefviomee yTBep:KJeHHe: TpH ToukH A, B u C ie-
AT Ha OAHOH mpamoil TOrAa M TOJABKO TOTAA, KOIJA CYINECTBY-
T yHena k, | ¥ m, ogHOBpEeMeHHO He PABHBIE HYJIN, TAKHE, 4TO
k+1 +m—ﬂl W JUIS TPOHIBONBHOMN TOUKH O BHINONTHAETCA paBeH-

crBo ROA + OB + mOC =0.

Henonsaya BeKTOpHI, NOKAaXXKHTE, YTO CepegHHBE! AHaroHamel ge-
THPEXYIOJBHHKA H TOYKA NepecedeHUA OTPE3KOB, COSAHHAIINAX
cepeHHEl MPOTHBOMOJOMHBIX CTOPOH, JIEHAT Ha OAHOH NpAMoii.

BuccexTpHuchl BHEIIHUX yIioB TpeyroasHuka ABC npu sepmmHax

" A, B u C nepeceralor npamsie BC, CA n AB cOOTBeTCTBEHHO B

Toukax A;, B, u C,. Henonbays BeKTOpHl, AOKAMHTE, YTO TOYKH
A,, B, n C, nexxar Ha ogHOH npaMoii.

Ilyers H — ToYKa nepeceyeHns NPAMEIX, COAEPIKAIIMX BHICOTHI
HepaABHOCTOPOHHEro TpeyroasEuka ABC, a O — nenTp onucaHHOM
OHOJO 3ITOr0 TpeYIroMbBHHKAS OKDYVAHOCTH. Hﬂﬂﬂﬂhﬁ}’ﬂ BEKTODSBI,
JOKAXKHTE, 4YTO ToUKa G nepecedeHHA MeAHAH TPEYroJbHHKA NpPH-
HagnexXuT orpeaxky HO u gennT 8TOT OTPEe30K B OTHOIEHHH 2: 1,
HG

— =2,

cauTasg or Touku H, T.e.
(8]



89 Paanomenue BeKTOpa MO ABYM

I'nasa X
MeTton xoopauHAT

C MOHATHEM NEKAPTOBOW NPAMOYTONBHOR CUCTEMBE! KDOPAWHAT Bb
3HaKOMBLI NO Kypcy anrebpel. BaegeHe CHCTEMbl KOOPAWHAET NO
3BONAET ONMCHLIBATL reoMeTpr4eckue GUrypsl, B YACTHOCTU OKPYX
HOCTM W NPAMBIE, C NOMOLWWBIO YPEBHEHWA, YTO OAET BO3MOXH
NPMMEHATL B reoMeTpun anrebpawdeckve metoasl. Tax, Hanpumep
HANUCAB YPaBHEHWA ABYX AAHHLIX OKPYXHOCTER, MOXHO C MX No
MOLWBID UCCNEA0BATL BIAWMHOE DACNONOKEHWE 3TUX OKDYXHOCTEHR,
Hapsagy ¢ xoopawHaramu Toyex GyayT BEefeHsl KOOPOMHATH BEKTO-
po8 ¥ Tem cambiM GyaeT pacluMpeH KOOpOWMHATHO-BEKTOPHLIA anna-
paT reoMeTpui.

m KoopausaTsl BeKTOpa

HEeKOJJIHHeapHBIM BEKTOpaM

i
& ot

Jokaxkem cHauajza JeMMy' 0 KOJUIMHEAPHBIX

BEKTOpax.
Jlemma N |5
c |3
Ecan sexTopsi a u b KoAdWHeapHB M u#ﬁ, TO
cymecTByer Takoe uncao k, aro b= ka. o
b
JlorasaTeascTBO
Boamoxxusl gBa cavydas: a 115 u atlb. Pac- a 1
CMOTPHM 5TH CJAYYAM B OTAENBHOCTH. - {

18]
TO BeKTOpPH ka ®u b coHanpaBleHkh

Tax mnaw ]

. |

1) a 11 b. Bossmém umeno k=

(puc. 273, a). Kpome TOro, Hx JAJIWHE PABHEI |; | |
|kl=|k|-||={21 |d|=|5|. Tosromy 5= ka. 9
® Puc. 273

I Jlemsmoit HasnBAETCH BCIOMOTATeSLHANA TEODEMA, € HO-
MOINBID KOTOpOH NOKASKIBASTCA CHAGAVIOUIAR TeopeMa
HAM HECKOJALKO TEOPEM.
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2) a '} b. Boaemém umeno k = -%. Tak kax
k<0, TO BeKTOpHI ka m b cHosa COHATIPABJEHE!

(puc. 273,0). Mx pumms Taxwe pasust: |ka|=
—|~’i=||ﬂl‘“1'| |a|=|8|. Tosromy b=ka. Jlemma

A0KA3aHA,

Hycﬂ. a n b— gsa AAHHEIX BEKTOpA. Ecan
BEKTOD p NpeACTABJIEH B BHJE p xa+yb, rae x u
iy — HEKOTODBIé YHCIA, TO TOBOPAT, €UTO BEKTOD p
pasiomen mo sexktopam a u b, Ymena x u y HA3KI-
paloTca KoadduuHenTamu pasaomenus. [loxaxem
TEOPEeMY O DA3JIOMKEeHHH BeKTOpA Ho ABYM HeKOJJIH-
HEADHBIM BEKTODAM.

Teopema

B N ey T
Ha naockoct moboii BeKTOpP MOMHO Pa3dJIOKHTH
N0 JABYM [JAHHEIM HEKOJJIMHEADHBIM BeKTOpam,
npuyém KoapPHIHERTH! PA3TOKEHHA ONpeIeanaioT-
cfl eIMHCTBeHHBIM ofpasom.

JlokazaTeascTBO

IIyers a u b— nanmse HeKOJLTHHeapHbIE
sexTopel. [lokaskem crawana, uTo awboit BeRTOD p
MOYKHO PA3JIONKHTE 0 BEKTOpaM @ u b. BoaMosKHEL
ABa cay4as.

1} Bex'mp p KONIHHEAPeH OAHOMY M3 BEKTO-
POB @ u b, HAIpHMED BEKTOPY b. B atom cayuae mo
/leMMe O KOJIMHeAPHBIX BEKTOPAX BEKTOD p MOKHO
NpeACTABHATE B BHAE p yb TAe y — HeKoTopoe wmc-
10, #, CAef0BATENBHO, p 0 a+y b T, 8. BEKTOP p
PA3JIOYEH 10 BEKTODAM @ W b.

2) Bexrop P He KOJIIMHEADEH HH BEKTODY @,
HH BEKTOPY b. Ormernm Raxym-nnﬁynh TOUKY ( (] "
OTNOMHM OT HEE BEKTODSI ﬂA a, OB = b, OP p
(puc, 274). Yepea Touxky P nposenéMm npamMyo, na-
pannensuyioo npamoii OB, u ofoanaumm uepea A, Puc. 274

oa A A,
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TOUKY NepecedeHus STOH npﬂunﬁ c npauoﬁ 0OA.
Ilo NPABHIY TPEYroJbHUKA p'-ﬂA; +A P. Ho Bex-
TOPHI DA, " AIP KOJUIMHEADHB! COOTBETCTBEHHO
BEKTOPAM a@ H b, NOJTOMY CYIECTBYIOT Takue WHC-
na X W Y, 6TO D—A:-.ra, AIP xb. Creposaress-
HO, p =xa + yb T. €. BEKTOP p pPasioMeH Mo BEeKTO-
pam a u b.

JokaxeM Temepb, 9T0 Koa(pdHIHEHTE X H Y
pasnoKeHHA ONpejeNdloTcs eAHHCTBEHHEIM o0pa-
30M. ,U.on:,rcm, 9T0 HADPALY ¢© pasjJoKeHHeM
p xa+yb HMEeT MecTO JApyroe pasjoKeHue
p x,ﬂ - y;b BrunTasa BTOpOEe DABEHCTBO M3 NEpPBO-
ro ¥ HCHONbL3YHA NPABHMAA feifcTBHE HAN BEKTODAMH,
noJydaem ﬁz{x-:,)ﬁﬂy-y,} b. Dro paseHcTso
MOXKeT BBINOJHATHCA TOJBKO B TOM cJydae, Korja
KoappHIMeHTH X —-X; ¥ ¥ -y, pasHs HyMo. B ca-
MOM jJlesle, eCJM NpPeANoOJOMKHTh, HaIpHMep, 49TO
x-x,#0, TO H3 NOAYYEHHOro paBeHCTBA HANAEM
a= H’- b, a smauur, BEKTODAI anb KOJI/IHHeAPHEL.

1
Ho aTo nporuBopeunT ycloBHio Teopemeui. Cnegosa-
TensHO, X— X, =0 y-y,=0, oTRyaa x=x, H Yy =Y,.
Iro m osHAYAaeT, uTO KoabhdUUHEeHTH pa3NoMeHHA
BEKTODA P ONpENeNSIOTCH eJHHCTBEHHHIM 0ODAsOM.
Teopema moxazasa.

90 KoopauuaTsl BeKTOpA

[MonaTHe NPAMOYIrOJABHOH CHCTEMBLI KOOPIH-
HAT (MIM, KAK HMHOrgA I'OBOPAT, NEKADTOBOH cHCTe-
MBI KOOPAMHAT) HAM H3BECTHO H3 Kypca anrebpsl.

HanomMauM, 9TO ANdA 3aflaHUA NPAMOYIOJb-
HO# CcHCTeMEI KOOPAMHAT HYXHO NpPOBEeCTH JBe B3a-
HMHO [epHeHAHKYJIAPHEIE MNOpAMEIE, Ha KaMdIoH
H3 HEX BebpaTs HaupasleHue (oHo ofoaHakaeTrcs
cTpenkoif) ¥ Beibpars eAMHHMNY H3IMepeHHA OTpes-
koB. [Ipr BubpasHOl eIHHNIE HAMEPEeHHA OTPEIKOB
ANHHA HAaA0r0 OTPe3Ka BRIpAMAeTCH MNOJOMKHTENbL-
HBIM YHCJIOM.
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B pansmeiimem nox aamHON oTpeska mur Gy-
4eM TIOHHMATE 3TO YHCJIO.

OrnoxumM oT Havyasa koopauHat O elMHEYHEKe
peKTOPH (T.€. BEKTOpPBI, JAJHHBI KOTOPBIX pPABHEI

¢cOBNANIO ¢ HanpasiaeHHeM ocuH Ox, a HANpABJICHHE
peKTOopa ; — ¢ Hanpasnenuem ocu Oy (puc. 275).
BeKTODbl | W | HAB0BEM KOODIWHATHBIMHM BEeKTO-
pAMH.

KoopausaTHBE BeKTOPH He KOJJIHHEAD-
ki, 102TOMY J10060H BeKTOD E MOXHO paaJioHHTh
10 KOOPAMHATHEIM BEKTOPAM, T.e. NpeJCTaBATH
B BHiE p .ri+y1, npuuém xKoadpHIHeHTH pPasino-
#weHHA (YHCAA X H YY) ONpeAensiOTCA eJHHCTBEH-
uniM ofipaszom. KoadpHumHenTs pasnoieHHS BeK-
Topa ,3 M0 KOODJAHHATHHEIM BEeKTOPAM HAJLIBAIOTCHA
KOODAMHATAMM BEKTOPa p B AaHHON cucTeMe KO-
opauHar. KoopausaTtel BeKTopa O6yeM 3anHchl-
#aTk B (UrypHeEx cxkolikax mnociae Dﬁ_ﬂ?HE‘IEEHH
REKTOPA: E{x;y}. Ha pucyske 275 0OA(2;1} =
b {3;-2}.

Tak rar ny.uenuﬁ BEKTOD MOKHO OpeacTa-
BuTh B Buge 0=0-i+0- j., TO ero KOOPAMHATHI Pas-
Hbl YO 0{0; 0). Ecam BeKTOpPH a=x,i+y,] M
b= x,i + Y, PABHBI, TO X;=X; U Y, = Y,. Taxum obpa-
30M, KOOPAMHATH! PABHBIX BEKTOPOB COOTBETCTBEH-
HO paBHBI.
| PacemMoTpuM npapuia, HO3BOJAIOMIHE MO KO-
OPAMHATAM BEKTOPOB HAXOAHTE KOODAMHATHI HX
CYMMBI, PasHOCTH M NPOM3BEJeHHMA BeKTOpa HA
HHCI0.

1. Kampan woopgmmara cyMMB! ABYX uau Goaee
BEKTOpOB paBHA CYMME COOTBETCTBYIOIIHX KOOpIM-
HAT 3THX BEKTOPOB.

Hokamem ato yTBEpHACHHE JIA ABYX BEK-
TOPOB. PaccMOTPMM BEKTOPH ﬂ{xuyn} m b {xg ya)
Tax xax a=xi+y, ® b=x,i +y.J, TO, nONBIYACH

o . 225
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CcROMCTBAMH CJIOMEHHA BEKTOPOB M YMHOMEHHA BEK-
TOpa HA YHCJIO, HOJYIHM: ¢ L
a+b=x0+ Y+ %ol + Yol = (2, + X) i+ (01 + ¥2) J.
Orciofa caegyer, 4HTO KOODAHHATH BEKTODA
a+b paBEmI {x; + Xy Yy + Ya)
AHANTOTHYHO JOKASLIBAETCH CASNVIOIEe YTBEPH-
AeHHe:

20, Kamaas KOODAMHATA pA3HOCTH JABYX BEKTO-
POB PaBHA PA3HOCTH COOTBETCTBYIOINMX KOODAWHAT
3THX BEKTODOB.

WHBIMY CI0BAMH, €K @ {x u} | b {xa; Yo} —
JAHHEIE BEKTOPHI, TO BEKTOP @ —b MMeer KOOpAH-
HATHL {X, — X3 U, — Y2} IlpoBeguTe AOKA&3ATENLCTBO
CAMOCTOATENBHO,

3% Kaxagas KOODAMHATA NPOM3BENeHHS BeKTOpa
HA YHCJI0 PABHA NPOH3BeJeHHI0 COOTBeTCTBYIOMIeH
KOOPAHHATEl BEKTOPA HA 3TO WHCIO.

B camom nene, nycTs BEKTOpP a mmeer KOOp-
auHATH {x; y}. Haligém wxoopauHATH BeKTOpa kﬂ.,
rae k-'“IIpDHEEOJiBBDE yucno. Tak Kak a= x;+y,r,
TO ka—kxi+ky;. Orcrofa creayer, 4TO KOOPAMHATEI
sextopa ka pasmsr {kx; ky}.

PaccMoTpeHHble NPABHJIA MO3BOJHAIOT ONpefe-
JHUTH KOODAHHATE! Ji06oro BeKTOpa, NpeACTABIEHHO-
ro B Buae anrefpamyeckoil CyMMbl JAHHBIX BEKTO-
POB C HaBecTHRIMH KoopamHatamu. [Ilyers,
Hanpumep, Tpebyerca HaHTH KOODAMHATHEI BEeKTOpa

E=2&'—% b+¢, ecnu wuasectHo, uto af{l;-2},
b{0; 8}, ¢ {-2; 3}.

ITo npasuay 3° BekTop 2a MMeeT KOOPAHMHATHI
{2; -4}, a BexTOp —% b koopauuats {0; -1}, Tak xax

p=(2a)+ {~-1~ B) + €, TO KOOPAMHATEI BEKTOPA P MO3-

HO malith mo mpaemay 1% {2+0-2;-4-1+3)
Hrak, sexTop p nMeer Koopauuars {0; -2},
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Samaumn

D Haﬂnm Takoe umcao &, urtobnt BEIIOMHANOCE DABEHCTBO
n= km. ec/H H3BecTHO, 4TO! a} BEKTOPKI m un npormmnonomno
HAIIPABJIEHBEI n__Im|—0 5eM, |n|=2cm; 6) BEKTOPHI m R n cona-
npasiess u |m|=12¢cm, |7 |—24 AM; B) BEKTOPHI ™M ¥ N TpoTHBO-
MOMIOKHO HANIPABNEH! W |m|=400 mm, |7|=4 aM; 1) Bexrops
M W 7 COHANPABAEHHI ¥ |m | =2 cm, | n|=+/50 cm.

U Ouaronanu napannenorpamma ABCD nepe-
cexamoTca B Todke O, M — cepeamHA OTpea- i
xa AO. Haiigure, ecnm 3TO BOIMOMKHO, Ta-
KOe YHeJ0 k 9T00Bl BRIDOJMHANOCH PABEHCTBO:

a) AC=kAO; 6) BO=kBD; B) OC=kCA;
r) AB= mc n) BC=kDA; e) AM=kCA;
sx) MC=kAM; 3) AC=kCM; u) AO=kBD.

J Bexropm awub KoaauHeapHsl. KonauHeap-

HBEI JIM BEKTOpHI: a) a+3b u a; 6) b—-2a n a? a)
Orteer ofocuyiiTe.

JorakuTe, 9TO €CAH BeKTODPH 4 M b He KoJ-
JHHEeapHHI, TO: a) BexTOpwl a+b u a->b He
KoanuHeapHsl; 6) BexTopel 2a-b u a+b =He

KOJNJAWHeapHE!; B) BeKTOpHl a+b u a+3b e -
KONJIWHeapHLI. J

Touxa M nexur Ha amaronany AC mapanneno- | (2] i
rpamma ABCD, anﬁtEHAM MC 4 1. P'amm-

HHUTE nexmpAMno n&mp&ma AB u b=AD. 6)
BexTopm a u b me HOoAAMHeapHs!, Hafinw- 15
Te 4Mcia X M Y, YAOBJETBOPAIOUIHE DABEHCT- jﬂ)_
BY: a) 33~x§=ya+b; 6) 4a-xa+5b+y5=ﬂ;
B) x&'+35—y5=ﬂ; r) a+b- 3y5+.r§=ﬁ.

Haveprure NpAMOYTroJbHYI0 CHCTEMY KOODHH- 7 517

HaT OXxy M KOODAHHATHBEIE BEKTODLI in f I[Mo- | k3
CTpOiiTe BEKTOPHI ¢ HAYANOM B Touke O, 3anaH- %

ubie Koopauuaramu a {3; 0}, b {2; -1}, ¢ {0; -3}, ay
d{1; 1}, e{2;v2}).
Pasioxcite BeKTOps @, b, ¢, d, € u f, uaoGpa- o)
JKEHHBIE HA pucynKe 276, a, 0, 8, N0 KOOPAMHAT-

HBEIM BEKTOpam im ; H HaianaTe UX KoopamHaTel. Pwc. 276

af

e i

o

=l

il
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920

91

] Bunmmure KOOPAMHATH BeKTopoR a=2i+3f, b= -%-i--li 2,

c=8i,d=i-], e=-2j, f=—i.

J BannmuTe paanomenne [0 HKOODAMHATHBIM BeKTOpaM i H j
BEKTOpa: a) x {~3; }, 6) ¥{-2;-3}; 8) z{-1;0} 1) u{ﬂ:a},
a) v{0; 1}.

[ Haﬁnnm qHCHIA X H y, ynouewanpﬂmmne ycnoanm a} xi+ yj =
aﬁi—z_,r, 6) -3£+g; xi+ T;, B) xi+y; -4:, r) x¢+y; 0.

[ I_-.Iaﬁnnm KOOPJHHATHI BEXTOPA §+b, emm.*a} a {3.?}. b (2; 5);
6) a {3; 4}, b{1; 5); B) a {-4; -2}, b{5;3}; r) a {2; T}, b{-3;-T}.
» If&ﬁnm*xmlmnnaﬂi BEKTOPA a- E, ecu: a) 5{5; :'3‘}, 5{2; 1);
6) a {3; 2}, b{-3; 2}; B) a (3; 6}, b{4;-3}; r) a {-5; -6}, b {2; 4}.
lJ HaiiguTe KOODAHHATHEI BEKTOPOB 25, 3a, —E. —35, ecam a {3; 2}
Nlausr sextopst a{2;4), b{-2;0), ¢{0;0}, d{-2;-3}, e(2;-8}),

?{ﬂ, 5}. HaiifaTe KOOpAHHATEl BEKTOPOB, NPOTHBOMOJOXKHEIX JAaH-
HBIM.

] HaiignTe KOOPAHHATEI BEKTODA U, ecau: a) v =3a - 3b, a {2; -5},
b{-5;2); 6) v=2a—3b+4c, a{4;1), b{1;2), ¢(2: T !
B) v=8a- 25-?5_-; e, a{-T; -1}, b{-1; 7}, ¢ {4; -6);

r) v=a-b-e¢, a{7;-2}, b{2; 5}, ¢ {-3; 3).

I{ona,mn're. HTO €CJIH JBa BEKTOPA KOMLTHHEAPDHLI, TO I'EDOP,IIHHETH

O/JHOTO BEKTOPa NPONOPHHOHAJBHE KoopauHATaAM Apyroro. Chop-
MYyJHpYiiTe H AOKAXHTe 06pATHOE YTBEDMICHHE,

i JlaEsl BEKTOPHI a{E 7} b{ =2; 1}, c[ﬁ 14}, d {2; -1}, e{2 4}
Yramure cpeiu 9THX BEKTOPOB NONAPHO KOJJIHHEaAPHBIE neumpu:‘

E ITIpocreiimue 3asiayu B KOOPAMHATAX

Cea3p Memay KOOPAHHATAMH
BeKTOpa ¥ KOOPAMHATAMM
ero Havaja ¥ KOHIA'

PaceMorpuM nNpAMOYTONBHYI CHCTEMY KOOp-

AMHAT M Kaxkywo-aubyas Touky M ¢ KOOpDAMHATAMHE
(x; y). HanomMaum, xak onpesensoTCH YHCIA X U Y.
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[Iposeaém 4epes Touxy M npamsie, NepHeHANKY-
AfApHbIE K OCAM KoopamHAT, H 0BosHauymmM uepes M,
i M, TOYKH NepeceyeHus sTHX NPAMBIX ¢ ocaMu Ox
s Oy (puc. 277). Yncno x (abenucca Toukn M) onpe-
penserca Tak: x=0M,, ecam M, — Touka HoOJO-
s#uTenbHONH nmoayocu (pume. 277, a), x=—0M,, ecan
M, — Touka oTpunareasHoii nmoayocu (puc. 277, 6);
y=0, eciu M, cosnagaer ¢ rouxo# O.

AmnanornyHo onpepenserca uucao y (opauHa-
va Toukn M). Ha pucynxe 278 uaobpaskena nps-
MOYTIoJIbHas cHcreMa KoopamHar Oxy M oTMevYeHhl
roukH A (3; 2), B(—4; 3), C(-2,5;0).

BekTop OM nasosém pagHyc-BeKTOPOM
roukt M. JlokamxeMm, 4YTO KOOpPAMHATHE TO4Y-

kM M paBEBl COOTBETCTBYIOIIHM KOOPJAHHATAM
eé paamyc-BeKTOpa. BocnonsayemMcsa paBeHCTBOM
IJM i.'.?'.ﬂ:;",+(li'l.:!'2 (cu puc. 277) u jaokamem, 4TO
UM =xi u GM,-y_r. Ecin x>0 {Raﬁ HAa PHCYH-
ke 277,a), o x=0M,, a BeKTOpHI D'M, H i coHa-
npasjedsl. IToatomy EE OM, - ci=xi. Beom x<0
[Ha]{ Ha pHCYHKe 277, 6), To x=—-0M,, a BeKTOpHI
OM, M i IPOTHBONOJIOKHO HANPABJIEHEI. Tloaro-
My 0M1 -0OM, - i=nxi. Haxﬂnen. ecnr x=0, 10
UM.—{} H paBeHCTBO OM. =xi B 5TOM c/yYae TaK-
A€ ClpaBejiIInBo. Taxkum obpasom, B nwbom cay4ae
0 'd, = xi. Ananornuso AOKA3LIBAETCH, UTO m = y_;

CrenoBaTensHO, OM =0OM, ,+II‘J‘E'A"E—.1;*r.+g,.r‘gI
Orciona cneayer, 9T0 KOOPAMHATHI pagHyc-BeK-
Topa OM paBHBI {X; Yy}, T.€. PABHBI COOTBETCTBYIO-
linM koopauHaTaMm Toukm M, uro m TpeboBanoch
AOKAZATE.

Ionbaysach AOKA3AHHBIM YTBEDHICHHEM, BbI-
PasuM KoopAMHATHEI BekTopa AB wUepes KoopauHAa-
Thl ero sauana A u xonua B. Ilyctk Touka A mme-
r koopauEaTH (X,;Y,), 8 Touka B — KoopamHATHI
(x4 y,). Bexrop AB pasen passHocTH Bextopos OB
n OA (puc. 279), nosroMy ero KOODAHHATHEI PABHBI
PA3HOCTAM COOTBETCTBYIOIIHX KOOPDAHHAT BEKTODOB
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OB u OA. Ho OB @ — DPANUYC-BEKTODEI TOYEH
B n A, u, anaunt, OB uMeeT KOOPAHHATHL {X3 Vsl
a OA uMeeT KOOPAMHATE {X,; y_,*};

CrnepoBsaTensHo, BeKTOp AB mMeeT KoopAHHA-
oI {X3= X4 Ya— i}

Taxkum ofpasoM, KamIad KOOPAWHATA BEKTO-
pa PABHA DPA3ZHOCTH COOTBETCTEYHIIHX KOODAHHAT
ero KOHIA M HAYAJA.

Ha pucynxe 275 Touku B n C nmMewT Koop-
AMHATHL (1; 4) u (4; 2), noaToMy KOOPAMHATE! BEKTO-
pa BC pasam {3; -2}.

92 Ilpocreiimue 3agauyyd B KOOPAHHATAX

Beegenne cHcTeMBl KOODAMHAT AA6T BO3IMOMK-
HOCTH H3YHATH reoMeTpHYecKHe MUrypsl ¥ uX cBOM-
CTBA C NMOMOIILIO YPABHEHHH M HEPDABEHCTE M, TAKUM
ofpasoM, HCNONBE30BATE B NeOMETPHH MeTOAkl anreb-
pel. Taxkolt moaxoa K H3y4eHHIO cBOMCTBE reoMeTpH-
YeCKHX (QHryp HasnBaeTCA METONOM KOODPIMHAT.

PemuM Tpu BCnoMoraTenbHble 3aa4YH 8) — B).

a) Koopmuuarte cepeamns: orpeska, Ilycrs B
cucTeMe KoopamHAT Oxy Touka A HMeeT KOODAHHA-
e (X3 ¥y}, & Touka B — xoopamHATE (X4 Ys). Bai-
pa3HM KoOpAMHATHI (x; y) cepeamun C orpeaka AB
Yepe3 KOODAHMHATEI ero KOHIIOB.

Taxk kax Touxka C — cepeanHa orpeska AB, To

5{:*:%(0_'A+a_éy. (1)

(9To papeHcTBO 6BLTO AOoKA3aHO B 1. 87.)

Koopausars! BeKTOpOB E, OA u OB paBHBI
COOTBETCTBYIOMIMM KOOPAMHATAM TOWEK C, A un B:
OC {x; y}, OA {x:;y,}, OB({x,;y,}). Banucwsas pa-
BeHCTBO (1) B KOOpPAWHATAX, MOAYVYIHM:

X+ X, _ Wty
g P T gy T

X =

Taxum ofpasom, kKamaas KOOPAMHATA cepe-
AHHEI OTPE3KA PABHA NMOJYCYMME COOTBETCTBYHOIIIHX
KOOPAHHAT ero KOHI[ORB.
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6) BeramcaenHe NAHMHLI BEKTODPA 1O ero Koop-
qunaram. Jlokaxem, uro aamHa BexTopa a {x;y}
pprYMcagerca no gopmyae

|a|=x2+y?.

- _E}mumnu OT HAaYanA HKOOPAMHAT BEKTOD
(JA=a u npoBeéM Yepes TOUYKY A NepneHAHKYNA-
pet AA; H AA; kK ocam Ox u Oy (puc. 280). Knﬂ-
1MHATHI TOYKH A paBHE KoopamHaTam Bextopa OA,
r. . (x; y). Iloaromy OA, =|x|, AA,;=0A;=|y| (Mm
pacCMaTpHBaeM caydad, xoraa x =0 n y = 0; apyrue
cAyYaH paccMOTpHTE caMocrosTensHo). ITo Teopeme
[Iutparopa

OA = JOA! + AA}? = Jx? +J*.

Ho |a|=|0A|=0A4, nosromy |a|=+/x* +y2,
40 ¥ TpeBOBATOCE AOKA3ATE,

B) Paccroanme memay asymsa toukamu. IlycTts
rouka M, HMeeT KoOpAMHATH (X;;y,), & TOYKA
M, — roopauHATH (X;; ¥;). Bripaaum paccroanme d
Mexay TouxkaMu M, u M, yepes MX KOODAWMHATHI.

Paccvorpum BexTop M;M,. Ero kKoopauraTh
paBHbl {X;— Xy, Yo — ;). Cremosarensno, AnuHA 3TO-
ro BeKTOpA MoXeT OniTE HalifeHa no gopmyiae

| MM, | =(x, — %,)? + (4, - ¥,)".

Ho | MM, |=d. Taxum ofpasom, paccrosHpe
d mesmay Touramu M, (x; vy) 1 M, (x,; y,) sBupamka-
tres hopMynoi
= \Ilr{-ta - ) + (e~ y)*.

Sagaumn

929 | Touka A JexuT HAa NOJOMHTenNbHON modyocm Ox, a Tou-
ka B — na monomxuTensHON nonyocm Oy. Haligute KoOpAWHATSHI
?)egmgn rpeyronsanra ABO, ecnu: a) 0A=5, OB=3; 6) OA=a,

930 [J Touxa A nemwur Ha NONOMKHTENBHOM nmonayocw Ox, a Touxa B —
Ha mojoxuTensHoii monyocH Oy. Hafinure KOOpAMHATEI BEepPIIMH
Bpﬂfmgymnbnnxa OACB, ecan: a) OA=6,5, OB=3; 6) OA=a,
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931

934

939

941

HauepruTe kBagpar MNPQ tak, urobn Bep- ¥ o
muea P amMena KoopAuHATH (—3; 3), a Auaro-

HAJH KBaJpaTa NepeceKaJuck B Havajle Ko-

opauaar. Haiipure wooppuHars Touex M, N

H Q.

HaiianTe KoOpAMHATH BepiiHH pasHobeapeH- 4 B
Horo tpeyronsHuka ABC, maobpameéHHOro Ha

pucynke 281, ecam AB=2a, a seicora CO p,. 281
pasua h.

J HatianTe KoopAmHATH BepmuHasl D napanienorpaMma ABCD,
ecm A (0; 0), B(5:0), C(12;-3.).

. Haiiaure woopAMHATHI BeKTOpa Eﬁ, 3Had KOODPJHHATHL ero
Havana ¥ xoHna: a) A(2;7), B(-2;7); 6) A(-5; 1), B(-5; 27);
B) A (-3;0), B(0; 4); r) A(0; 3), B(-4;0).

i IlepeuepruTe TabAHIY B TeTpajk, 3ANOJHHTE MYCThIE KIETKH M
HAHAHTE X H Y:

4

A (0; 0) (x;-3) (a; b) (1; 2)
B Gy | @@= [ @&
AB By} | (-3 q%; fe; d) (0; 0)

i IMepeueprure Tabauuy B Terpank M, Henoabaysa Qopmyasr gns
BRYMCJEHHA KOODAWMHAT cepeauusl M otpeska AB, sanonHuTe
OyCcThie KJIETKH:

A|(2;:-3) (0;1) | (0:0) | (e5d) | (3:5) |(Bt+5;7)| (1;8)
Bl(-8:1)| (4: ) (-3;: 7) (3:8) |(t+7;-T)
M (-3; -2)| (3; -5) (a; b) (0; 0)

J Mauwr rouxkn A (0; 1) u B (5; -3). Haligure KoopaAuHATE TOYEK
C u D, ecnm masecTHO, uTOo Touka B — cepeauna orpeaka AC,
a Touka D — cepennuna orpesra BC.

o Haitgure anmem  sextopos: a) ai{b; 9 6) b{-3;4h
B) ¢ {-10; -10}; r) d {10; 17}; a) e {11; -11}; e) [ {10; 0}.

J Haiianre paccrosame or toukn M (3;-2): a) mo ocm abem#cc;
6) Ao ocH opamHAT; B) JO HAUANA KOODAMHAT.

< Haiigure paccrosane mexay Touxamu A u B, ecan:

a) A(2;7), B (-2;7); 6) A(-5;1), B(-5;-7); ) A(-3;0)
B (0; 4); r) A (0; 8), B (-4; 0).

U Haiianre mnepmmerp Ttpeyronsauxa MNP, ecan M (4;0)
N (12; -2), P (5; -9).

232 Faagsa X



942
943

944

945

947

949

951

952

U Hafigure meguany AM rpeyroasumka ABC, BepmmHE KOTOPO-
ro umMelor kKoopausatei: A (0; 1), B(1;—4), C(5; 2).

Touxkn B u C JeXAT cOOTBETCTBEHHO Ha NOJOMHTENbHBIX MMONY-
ocax Ox n Oy, a Touka A NeXHT HA OTPHIATENLHOM monyock Ox,
npuuém OA=a, OB=5b, OC=h. Haiigure cropors AC u BC Tpe-
yroaeEnKka ABC.

Bepmuna A papannenorpamma OACB jeXHT HA NOJOMKHTENb-
HO# nonyocn Ox, Bepmnna B nmeer xoopauuatsl (b; ¢), a OA =a.
Hai’i,mgrae: a) xoopauHaTh BepmuHsl C; 6) cropory AC m amaro-
HANE .

Haitgure cropony AC u guaronans OC tpanemun OBCA c¢ ocho-
paHuAMH OA =a u BC=d, ecan TouKka A JNeXHT HA NOJOKHTEb-
HO#l moayocH Ox, a pepmuua B nmeer xoopausatst (b; c).

Hafignre x, ecam: a) paccroaHHe Mexay Touxamu A(2;3) =
B(x; 1) pasao 2; 6) paccroanme memxay rtouxamum M, (-1;x) »

M, (2x; 3) pasro T.

Hokaxure, uro TpeyroisHuk ABC pasHobGenpensbiii, U HaliguTe
€ro oAb, €CJIH BepIIHHE TPEYTOJNBHHKA HMEIOT KOOPAHHATEI:
a) A(0;1), B(1;-4),C(5;2);6) A(—4:1), B(-2;4), C(0; 1).

Ha ocu oppuHAT HAMAWTE TOMKY, PABHOYIANEHHYIO OT TOYEK:

a) A(-3;5) u B(6;4); 6) C(4;-3) u D(8;1).

Ha ocu abenmoc HaliguTe TOMKY, PaBHOVAANEHHYID OT TOYEK:
a) A(1;2) m B(-3;4);6) C(1; 1) u D(3;5).

Jokaxkure, 9T0 YeTHpexyroisHuk MNPQ asnserca napaiieno-
rpaMMoM, B HAlAUTe ero AHATOHAJNH, ECJIH:

a) M(1;1), N(6;1), P(T7;4), Q(2; 4);

6) M (-5;1), N (—4;4), P (-1;5), Q(-2; 2).

HNoxaxure, 9T0 YeTspéxyronsauk ABCD aABnAeTrcs NpAMOYIojib-
HHKOM, H Ha@ifuTe ero ILIoMalb, eCn;

a) A(-3;-1), B(1;-1), C(1;-3), D(-3;-3);

6) A (4;1), B(3;5), C(-1;4), D(0;0).

lIpumenenne METOAA KOOPAHHAT K PEINEHHIO 3anay

DopmMysisl KOODAMHAT CEPE/IMHEI OTPe3KA W DACCTOAHHA Me-
AY OIBYMHA TOYKAMHA MOMHO HCIONL3OBATE INA PeEOIeHHA Donee
CHIOMHBIX reoMerpudecKux safad. C aroli HeNsio clegyer BBeCTH
OPAMOYTOABHYIO CHCTEMY KOODAHHAT M 3ANMCATH YCJAOBHE 3a1a4M
B kKoopauuarax. [locjae aToro pemense sajgaud IPOBOAMTCH C M0O-
MOLIBIO aarebpandecKnX BhIYHCIEHMI,

Hokaxnre, 4To cepejuHa M’MIOTeHY3bl NPAMOYTOJLHOIO TPEYToJib-
HHKA PABHOY/AJIeHA OT BCEX ero BepHIMH.

Pemenne
PacemoTrpuM npaMOyroJbHEIN TpeyroasEMk ABC ¢ DpAMEBIM
yraom C. O6ozEaunm OykBoit M cepeammy rmnoresyawm AB.
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954

BeefiéM NpPAMOYIoJBHYIO CHCTEMY KOODIH- ¥
HAT TAK, KAK MOKA3aHO HA pUCyHKe 282, A0:5)
Ecrn BC=a, AC=b, 1O BepmuHB Tpe- :
yronsEEMKa #HMmeioT Koopamaatel C(0;0),
B(a; 0), A (0; b). Ilo dpopmynam KOOPAMHAT

cepeiMHLl OTPE3KA HAXOAHM KoopauHate  C(00) Bla;0) x|

M: '

TOYKH M[E-E] Puc. 282 .
a3vg

IMoapayacs hopMyoi pacCTOAHHA MemXIy ABYMA TOYKAMH, Haii-
Aém anuHB oTpeakoB MC n M A:

Mc=[(e) +[8) =1/arr,
(5) +(3) -3

e, ﬂz b 2_1 2 2
MA-J[E) +(E-b] —-E a® + b=,

Taxum obpasom, MA=MB=MC, uro u TpeboBanoch AOKA3ATh,

JokaxuTe, 4TO CYMMa KBAAPATOB BCeX CTOPOH NADAJIEJOTDAMMA
papHa cyMMe KBANDATOEB ero guaronaneii.
Pemenne ¥
Ilyets ABCD — paHHBH napajiesorpaMm.
Beepném npAMOYTOABHYIO CHCTEMY KOODAHHAT
TAK, KAK TMOKAa3aHO HAa pHcyHKe 283. Ecam
AD=BC=a, a Touka B MMeeT KOODAHHATHI Ry
(b; ¢), To Touxka D mmeer kKoopauHath! (a; 0), A(0:0) D(a0) *
a Touxka C — roopausars! (a+ b; ¢). Henoas-
aya hopMyJsy pACCTOSHHA MeXAy AByMs Tou- Pwec. 283
KAMH, HAXOTHM:
AB:=b+ct, AD*=a?, AC:=(a+b)+c? BD:=(a-b)+c
Orcioaa nonyvaem:
AB*+BC?*+CD*+DA*=2(AB*+ AD?*) =2 (a*+ b* + ¢?),
AC:*+BD*=(a+blP+c*+(a-bP+c*=2(a*+b*+c3).
Taxum obpasom,
AB*+BC*+CD?*+DA*= AC*+ BD?,
410 ¥ TpeboBANOChE HOKASATD,
Meauana, npoBegéHHas K OCHOBaHMIO paBHODeApeHHOTrO Tpeyrofb:
HHKa, paBHa 160 cM, a ocHoBaHHe TPeyrolbHHKA pasHo 80 cM.
Haitaure ape Apyrue MegMAHE! 3TOTO TPEYTONBHUKA. ;
Bricora TpeyrosisEuka, passas 10 cM, ZeJHT ocHOBaHMe Ha ABA
orpeaxa, pasHsie 10 cM ® 4 cv. Halianre meauany, nposeaéaayo
K MeHbIUel W3 ABYX OPYIHX CTOPOH.
Hoxamure, yro B pasHoGeapeHHON TPANeNUNM AMATOHANH paBHBI.
Chopmyaupyitte n nokaxnte ofpaTHOe YTBep:KIeHHe.
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957 [oxaxkure, 4TO eciH AHATOHANH NAPAJUIENOIPAMMA DABHEI, TO

NapajyesorpaMM ABJAAETCH NPAMOYTOJLHHKOM.

958 Jlan npamoyronsHurk ABCD. Jlokamure, 9TO AA8 OPOH3BOJLHOMN

TOYKH M NIOCKOCTH CHpABEAJHBO PABEHCTEO
AM?+CM?=BM? + DM?*.

E YpaBHeHUs OKPYKHOCTH U IIPAMOMN

93 ¥YpaBHeHHME JUHHH HA IJIOCKOCTH

IIpu mayuenun anrebpsl Mbl cTpouan rpadmn-
KH HEKOTOpHIX (YHKOMH B NpAMOYIroJbHOH cHCTe-
Me KOODAHHAT, HaOpHMep rpadpmyk QyHKIHH Y=X.
ilasecTHO, uTO TrpadEKOM »TOH (PYHKUHMH HBIA-
ercA NpAMaf, npoxogdmas dwepes rtouknm O(0; 0)
u A(l;1) (puc. 284). Koopaunate moboit TOYKH
M (x; y), nexameil 5a npaMoit OA, yI0BIeTBOPAIOT
vpaBHeHHIo Yy = x (Tak kax MM, =MM,), a xoopau-
Harel Jgioboit Touxku, He Jgexxameft ma npamolt OA,
3TOMY YDABHEHHIO He yaoBlerTBopaAloT. [oBopAaT, 4To
yVpapHeHHe Y = X ABJASTCA YpaBHeHHeM npamoi OA.
BeegéM Tenmepkr NOHATHE YPABHEHHA NPOHIBOJABHON
JUHHH,

ITyers HA NAOCKOCTH 3AJAHA MPAMOYTrOJbHASR
cicremMa koopauHar Oxy H JaHA HEKOTOpaAS JH-
aun L (puc. 285). VpapHenue ¢ ABYMSA NepeMeHHbI-
MH X ¥ y HA3BIBAGTCA ypaBHeHMeM iauHuH L, ecam
ATOMY YPABHEHHIO VAOBJETBOPHIOT KOODAWHATEI J0-
foit Touxku auEmu L ¥ He YAOBIETBOPAIT KOODAH-
HATHI HHKAKON TOYKH, He Jiemaled Ha aroit JuHMM.

Ipu maydenun JAHMHUE METOAOM KOOPAHHAT
BOSHHUKAaOT ABe sagaym: 1) IO reoMeTpHYecKHM
cBoficTRAM JaHHOH JHMHHM HaAHTH e€ ypaBHeHHe;
2) ofparHas sajaya: MO SAJAHHOMY VDABHEHHIO
JIHHEY MCCAeJ0BATE €6 reoMEeTpPHYeCcKHe cROMCTEA.
B cneayiomem nmyEKTe MBI PACCMOTDHM MEpBYIO M3
ITHX 3afay NPpUMEeHHTENLHO K OKpY#xHoCcTH, Bropasa
Jaflaya paccMATpHBAJack B Kypce anreGpsl npH mo-
CTpoerny rpadmros QyHRIAMA,
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94 ¥YpaBHeHHE OKPYKHOCTH

BriBegem ypaBHeHHEe OKPYIKHOCTH pajiHyca rc
pentpoM C B 3alaHHON NPAMOYrOJEHOMH CHCTEME KO-
opauuar. ITyers Touka C uMeeT KOOpAMHATEL (Xg; o)
(puc. 286). PaccrofsHme OT NPOM3BOJLHON TOUKH
M (x;y) no Touxkm C BrMHCAfeTcHA 1o dopmyse
MC = J(x - x,)* + (y - y,)*. Ecmm Touka M nescur
HAa JAaHHON OKpVXHOCTH, TO MC=r, MC3:=73%, T.60.
KOOPAHHATH TOYKH M yA0oBAETBOPHAIOT YPABHEHHIO

(x—x0)* +(y—yo) =r. (1)

Ecnm e roura M (x; y) He JemuUT Ha JaHHOH
OKpyMHOCTH, TO MC?+# r®, B, 3HAYHT, KOOPAWHATHI
toukn M me yaosaersopsaioT ypasHermio (1). Cue-
AOBATEJIBHO, B NPAMOYTOJLHON CHCTEME KOODIMHAT
ypPasHeHHe OKPYXHOCTH pajuyca r ¢ UeHTpoM B
Touke C (x4 y,) Himeer Bua:

(x—x, P +(y -yo)*=r"

B wacTHOCTH, YpaBHEHHE OKPY)KHOCTH DajHy-
ca r ¢ NeHTPOM B HAYAJe KOOPAMHAT MMeeT BHJ:

xyyi=r

Samaua

HaiitTy ypapHeHHe OKDPY3KHOCTH ¢ IEHTPOM B
rouke (—3; 4), npoxoaaIei Yepes HAYANO KOOPAHHAT.

Pemenne

[leETp OKpPYKHOCTH HMEET KOOPAHHATHI
(-3; 4). Ilosromy ypaBHeHHe 3TOH OKPYXKHOCTH
MOXHO 3anucaTsk B BHAe (x+ 3P +(y—-4)¥=r% rae
r— NOKA HeH3BeCTHHIH pagnyc okpysxHOocTH. Hail-
AéM ero. JLia aToro BOCHONbL3yeMCHA TeM, YTO OKPYIK-
HOCTh NPOXOAWT Yepes HAYAJO KOOPAHHAT, T.e.
roopauaarel Touks O (0; 0) yaosaeTBopsiioT 3TOMY
ypasHeEnio: (0+3)2+(0-4)y¥=r% Orciopa r‘=25,
#, aHaguT, r=>5. Hrak, sackomoe ypasHeHHEe OKDYH-
HoCcTH HMeeT BHA (x +3)* + (y —4)* = 25.

Ecam packpwiTh cKoGKH H npHBecTH noaol-
HBlE 4YieHbl, TO NOAYYHTCH ypaBHeaEme x°+y*+
+ 6x — 8y =0, KoTopoe TaKyKe ABNAETCA YPABHEHHEM
AaHHOH OKPYHHOCTH.
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95 ¥YpaBHeHHe NpAMOi

BriBegem ypaBHeHue aaHHo npasmoi [ B sa-
(AHHOW mpAMOYroibHON cHcreme Koopausar. OT-
weTHM ase Toukn A (x; y,) u B (x;; y,) Tax, 9robn
ppamas [ 6bina cepelMHHBIM NEePHEHAHKYJISPOM K
orpeaky AB (puc. 287, a). Eciu rouka M (x: y) Je-
AT Ha npamoit I, o AM=BM, nan AM*=BM?3,
t. €. KOOpAMHATB TOYKHM M yaoBJeTBOPAIOT ypas-
HEeHU0

(x-x P +y-pP=(x-xP+y-y.). (2)

Ecou ke rouxka M (x; y) He nexuT HA NPAMOMR
[, To AM?+ BM? u, sgaunt, KoopauHarsl Toukn M
e YROBJETBOPAIOT ypaBHenHwo (2). CaejosaTensHO,
vpapHerne (2) aBngerca ypasHenuem npamoi [ B
sananHol cucreme Koopauuar. Ilocne BoaBegeHHA
BRIpAXKEHHNH B CKODKAX B KBagpaT H NpPHBEJeHHHA
nojaobHEIX 4ieHOB ypaBHenme (2) npuHHMaeT BHJ

ax+by+c=0, (3)

rae a=2(x,— %), b=2(y,~ya), e=xj+yi-xi-yi.
Tax rar A (x,; y,) 8 B (x3; y;) — pasnuyuHble TOYKH,
T0 XorA Gbl OlHA U3 pasHOCcTeH (X, — X,) 1 (Y, — Y,) HE
paBHA HYJO, T. €. XOTA Oul oAuH M3 KoahdHIIHEHTOB
@ u b ornuuen or Hyna. Takum obpasom, ypasuenue
NpAMON B NPAMOYTOJABHOH CHCTEMe KOOPIHHAT AB-
AfeTes ypasHEHMeM NepBoH CTenenH.

Ecau B ypapaernu (3) koaddunnent b orau-
eH OT HYJS, TO 9TO YPABHEHHE MOJKHO 3AIMCATH
TaK:

y=kx+d,

rae k= _%, d = -%. Yueno k HASHLIBAGTCH YIJIOBRIM

KoadwpunmenTomM npamMoil, 3aJaHHOH 3THM VpABHE-
Huem. JlogkaxuTe cCAaMOCTOATENLHO, YTO:

ABe napaajeiLHLIe NpAMEIe, He NAPAJUISBALIE OCH
Oy, umeror ognnaxossie yraossie KoaddumnenTs:;
CCAN Be MpAMBIe HMEIOT OIMHHAKOBBIE YIIOBBIe KO-
hdunmentsi, T0 3TH NPAMBIC NAPAICABLHBL
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Brisegem ypaBHeHHe npamoit [, npoxoasa-
mieit gepes Touky M, (xg; y,) ¥ napannensHo# ocH
Oy (puc. 287, 6). Abcuucca moboit Touxkn M (x;y)
npaMoit | paBHA X, T.e. KoopauHATH Ji06o# TOY-
ku M (x; y) npamo#t ! yAoBiIeTBOPAIT YPABHEHHIO
x=2x,. B TO yxe BpeMsa KoopAMHATH w060l TOYKH,
He Jexamedl Ha npaAMolt [, 3TOMY ypaBHEHHIO He
yaosaetsopalor. CrefoBaTeNbHO, YPABHEHHE X=X,
ABJAETCH YpaBHeHMeM npamod [

Hecro, uto ock Ox mmeer ypasHeEHe y=10,
a ock Oy — ypasHerue x=10.

96 BsaumHOe pacnoJioKeHHe
ABYX OKpYKHOCTEIH

Hcecaegyem B3aMMHOE pPACHOJOMKEHHE JABYX
OKpY:KHOCTEH B SABHCHMOCTH OT MX paguycoB r, R
H paccTosHuA d MexAy uX nenrpamu. Ilna onpene-
nénnoctH Oyaem cumTats, uro r<h.

Ecam nenTphl OKpY:HOCTEH cOBOAJANOT, T.E.
d=0, TO OKPYKHOCTH HAJLIBAIOTCA KOHIEHTpHYe-
CKHMH, ¥ OKDYXXHOCTE DAjgHyca r JeXHT BHYTDH
Kpyra paguyca R (puc. 288, a).

IIyers d>0. BeegéM npaAMOYyroJLHYHO CHCTe-
My xkoopamHar Oxy rak, 4robul Touxka O Osina HEHT-
poM nepBoi OKPYKHOCTH, & TOYKA C KOOpAMHATA-
mu (d; 0) — nesTpoM BTOpOit OKpy:HOCTH. B aroit
CHCTEME KOODAMHAT ypaBHeHHs nepsBoit ® BTOpO#
OKPY>KHOCTEH MMET BUJ

24 yt=RE, (x-dP+yP=ri. (4)

Ecam cucreMma ypaBHeHHi (4) HMeeT pemeHH-
eM NApY 4YHMCen X=X, U=y, TO Touka Mg (xe yo)
apnserca obmedt Toukol AAHHBIX OKpPYMRHOCTeH
(puc. 288, 6), n ofparso: ecnin M, (x,; y,) — obmasn
TOYKA NAHHBIX OKPYIKHOCTEH, TO mapa YHCel X =X,
Y =, ABAAETCA DellleHHeM CHCTeMb! ypasHeHu (4).

Ilyers cicrema (4) MMeeT pelIeHHeM Iapy 4H-
cen Xx=x;3 J=yp T.€. COPABELJIHBLI 4YHCJIOBLIE Da-
BEHCTBA
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xf+y§=RE, (xo—d)P+yi=rs. (5)
BriuuTas ¥a Nepsoro paBeHCTBA BTOpOe, IIO-
sgyuaeM paBeHCTBO 2x,d —d*=R?-r?, orkyna

x, = %mi +d? —rY), (6)

3ameTHM, 4TO X, >0, mockonsky R2ru d>0.
{poMe TOro, KAK Clefyer U3 nepsoro pasencrsa (5),
v,=yR*=ys; <R, m.e. ana Benmunn R, r u d

[OAKHO BRITOJHATHCH uepanﬁﬁc'rm-z% (F*+d*-r)<R

pan R:+d*-r*<2dR. Ilocnegnee HepaseHCTBO 3a-
nuimem B Buae (d-R)*sr® Orciopa caepyer, 4TO
~-red—-R<r, uan

R-rsd<sR+r. (7)

OrmernM, 49T0 X3=HR, ecniu d=R-r uam
d=R+r,a x;<R,ecnu R-r<d<R+r.

Hrar, ecnu cucreMa ypasHeHuit (4) umeer
pelleHe, TO BeAHYHHA d YVAOBJETBODAET HepABEH-
crsaM (7). IToaroMy, ecau He BHIMOJHEHO KAKOE-TO
i3 HepaseHcTB (T), To cucrema (4) He MMeer pere-
HHil H, CleJOBATENbHO, AAHHBIE OKPYXHOCTH He
nmewT ofmux Tovek. Tak OGyaer B AByX cayqaax:

1) d<R-r, T.e. d+r<R (puc. 288, 8).
B aroM caydae OKPY#HOCTh PafHyca r JIeKHT BHYT-
pu kpyra paamyca R. I'OBOpAT Takke, 4TO OAHA
OKPYRHOCTD JICMHT BHYTPH APYroi.

2) d>R+r (puc. 288, 2). B arom ciyuae roso-
PAT, 4TO ONHA OKPY/KHOCTH JEMKHT BHEe JAPYroi.

Ecain mepasencrsa (7) BHINONHEHB], TO BO3-
MOMKHBI TPH CIYyYaH:

3) d=R~-r, npu atom R>r, nockonesxy d > 0.
Kak yme 6mmo oTrMeueHo, B 3TOM cayuae x,= R,
NO3TOMY H3 HepBoro Ha paseHCTB (D) caeayer, 4TO
4,=0. HenocpeacreenHON NOpoBepKON MomxHO vbe-
AuTLCA B TOM, 4TO napa yucen x=R, y=0 ecTts pe-
enme cucereMul (4), Takum ofpasoM, B JasHOM cay-
Hae OKpYMHOCTH HMeT POBHO OAHY ofmoiyio TOMRY,
H X paaMMHOe pacnojoxxeHne uaobpaykeno Ha pu-
Cyuxe 288, 0. 'osopaT, 4TO OKPYRHOCTH KACAITCH
H:iliy'rpn_
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4) d=R+r. B arom cayuae Takxe x,=R,
noaroMy Y,=0, ¥ HeEmocpeacTBEHHO NPOBEPAETCH,
yro napa uucen x=R, y=0 ects pemenue cucre-
mel (4). Takum obpasoM, B JaHHOM cay4dae, KAK M
B caydae 3, OKPYIKHOCTH HMMEWT POBHO OxHY 00-
HIYI0 TOYKY, HO HMX B3AMMHOE DACHOJOMKEHHe HHOoe
(puc. 288, ¢). T'oBopAaT, 4TO OKPY:KHOCTH KACAIOTCH
H3BHE.

5) R—r<d<R+r. Kak yxe Gul10 oTMeyeHO,
B 9TOM CJHIy4ae YHCI0 X,;, ONpefeléHHOE PABEHCTBOM
(6), yaosneTBOpAeT HePABeHCTBY X, < R, moaromy us
nepeoro papeHcTsa (5) moayuaeMm JBa 3HAYMEHHA U,
Vo= ,}'Rz -%5 H Yo = ~JR? - x?, Herpyano y6e-
AMTHCH B TOM, 4TO cHcTeMa (4) HMeeT B flaHHOM cay-
uae [BA PeIIeHHA: X=X, Y, = JR*—x; ®u x=x,
= —.;‘R’ — x{. CiefoBaTeNbHO, OKPYXHOCTH Nepe-
CeKATCH B ABYX Toukax (cm. puc. 288, 0).

Takum obpasom, ecaiu d#0, TO BO3IMOMK-

Hbl NATH CJAYYaeB B3AMMHOIO DACHOJOMKeHHA ABYX .
oKpy»xHOcTeil (cMm. puc, 288, 6—e). b

Jamaum

959 HauepTHTe OKPYHHOCTH, 38JJAHHYI0 YDABHEHHEM:
a) x*+y*=9; 6) (x—-1P+(y+2F=4; B) (x+5+(y-3)PF=25
r) (x=1PF+y*=4; n) *+(y+2)F=2.

960 LU Kaxwe ma touex A (3;-4), B(1;0), C(0;5), D(0;0) u E(0; 1)
JIeKAT HA OKPYIKHOCTH, 3a/laHHON ypaBHeHHeM:

w3
a) x2+y*=25;6) (x—-1)*+(y+3)*=9; 8) (x - ;] -y* = %?

961 U Oxpy:xuocts sagana ypasHenmem (x+5)+(y-1)*=16. He
NOJb3yACE YepTeroM, VKauTe, KakHe u3s Ttouex A (-2;4)
B(-5;-3), C(-7;-2) u D(1; 5) nexar:

a) BHYTDH Kpyra, OrpaHMYeHHOr0 AAHHOH OKDPYKHOCTBIO;
6) HA OKpPYKHOCTH;
B) BHe KpPYyra, OrpaHHYeHHOTO JAHHOH OKPYMHOCTEIO.

962 [amwm oxpysuocTs x?+y?=25 u aee Tourn A (3;4) u B(4;-3)-
Hokaxure, uro AB — xopsia AaHHOH OKPYXHOCTH.

963 Ha oxpymxsocTH, 3agaHHONW ypaBHeHHeM x*+ y?=25, naliguTe
TouKM: a) c abeuuccoit —4; 6) ¢ opauHaroit 3.
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967

969

970

971

973

974

U Ha oxpys:xHocTH, 3agaHHOMi ypaBHeHHeM (x—3)+(y-— 5)*=25,
HaiiauTe ToukH: a) ¢ abeuuecoit 3; 6) ¢ opanuHaroit 5.

Hanumure ypaBHeHHA OKPY)KHOCTell ¢ HEHTPOM B Hauajle Kobp-
AMHAT W paguycamu ry=3, r, = Jy2, Ty = ‘;f

Hanumure ypaBHeHHe OKDYMHOCTH paAHyCca r ¢ HeHTpoM A,

ecim: a) A(0;5), r=3; 6) A(-1;2), r=2; 8) A(-8;:-T), r = ;
r) A(4;-3), r=10.
U HannmuTe ypapHeHHe OKPYIKHOCTH ¢ HEHTPOM B Ha4Yaje KOOp-
AHHAT, npoxogamel uyepes Touky B (-1; 3).
U Hanmmmure ypaBHeHHE OKPYKHOCTH ¢ [leHTpoM B Touke A (0; 6),
npoxoasieit yepea Touxy B (-3; 2).
Hannmmute ypaBHeHHe oOKpyHOCTH ¢ auamerpom MN, ecan:
a) M (-3; 5), N (7;-3); 6) M (2;-1), N (4; 3).
Hanmumure ypaBHeHHe OKDYKHOCTH, NPOXOAANIEH Yepes TOYKY
A (1; 3), ecsim M3BECTHO, 4TO WEHTP OKPYKHOCTH JEHHT Ha OCH
afcuec, a paguyc pased 5. CKOABKO CVINECTBYET TAKHX OKPVIH-
HocTel?
Hanumure ypaBHeHHe OKPYXKHOCTH, NPOXOAAINEH 4Yepes TOYKH
A(-3;0) u B(0;9), eciu H3BECTHO, YTO IEHTD OKDPYXHOCTH Jie-
JKHUT HA OCH OPJMHAT.
Hannmure ypaBHeHHe NpAMOl, MPOXOAAINeil depes JBe AaHHBIE
roukH: a) A(1;-1)u B(-3;2); 6) C(2;5)u D(5;2;; ) M(0; 1) m
N (-4; -5).
Pemenune
a) Ypasuenue npsamoil AB umeer Bua ax+by+c=0. Tak kax
ToukH A u B nemar Ha npaMoii AB, To BX KOOPAHHATHE YAOBJET-
BOPHIOT 3TOMY YPABHEHHIO!

a1+4b-(-1)+e¢=0,a-(-3)+b-2+¢=0,

unH a—-b+ec=0, -3a+2b+c=0.

HMa arux ypapHeHH# BeIpA3MM wxoadwbuumeHTsl @ M b uepes ¢
a=3c, b=4c. TlogcTaBuB 3TH 3HAYEHHSA B YDABHEHHE NPAMOI,
noayauM 3cx + dey + c=0. Ilpn mobom ¢ £ 0 a0 ypasHeRHe ABJIA-
eTca ypasHenuem npamoi AB. CoxkpatHB HA ¢, 3aNHIIEM HCKOMOe
ypaBHeHHe B Bujge 3x+4y+1=0,
i Nanm KoopAMHATH BEePUIMH TpeyroJbHHKa ABC: A (4:6),
B (—4; 0), C (—1; —4). Hanumure ypasHenHe npaMoil, cogepxameit
meauany CM.
U Jlansr woopamHaThl BepIIHH Tpanenuu ABCD: A (-2;-2),
B(-3;1), C(7:7) m D(3;1). Hanumure ypasBHeHHA NPAMEIX,
cogepxammux: a) amaroHanrn AC u BD rtpanenumn; 6) cpeaHoon0
JIMHHIO TPamemu.
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Ha#igure ROODAHHATE TOYEK NepecedeHns npamoit 3x—4y+12= ﬂ
¢ ocamMH roopauHar. Haueprure sty npaAMymo.

= Haiigure KOOPAMHATE TOYKH NepecedeHns npaAMsIX 4x + 3y — 6 =u

u2x+y—-4=0.

< HanummTe ypaBHeHHMA NPAMBIX, HOPOXOAAINNX HYeDe3 TOHYKY
M (2; 5) m napaiiensHBIX OCAM KOODAMHAT.

Haveprure npamyio, 3alaHHYI ypaBHeHuem: a) y=3; 6) x=-2;

B)y=—4;r) x=T

=2 Haidigure opauEaTy ToukH M, nemameili Ha npaMoit AB, ecau
HaBecTHO, uTo A (-8; -6), B (-3; -1) 1 abcuucca Toukn M pasHa 5.

Hanumure ypaBHeHMA NPAMBIX, COAep:RANIMX CTOPOHB! pombGa,
AMaroHaam Kotoporo paBHEl 10 cM ® 4 cM, ecaH H3BECTHO, YTO €ro

AHATOHANH JIeMAT HA OCAX KOODOHHAT.

Henoas3osaaMe ypaBHeHHMH OKPYAHOCTH M NpAMOil

npM pelieHHH 3AaNa4

Hausl ape Toukn A u B, Haliaute MHOMecTBO Beex To4ex, A8
Kam a0l B3 KOTOPRIX DACCTOAHHE OT TOYKH A B Apa pasa Doabmie

PACCTOAHHSA OT TOYKH B

Pemenue

BeegéM  NpAMOYTOJBHYK  CHCTe-
MY KOODAMHAT TaAK, KAK MOKA3AHO
Ha pucysxke 289,a. Torga Toukm
A u B mmeor koopauHaTtu A (0; 0),
B (a; 0), rae a= AB.

HailiiéM paccTOAHHA OT IPOH3BOJIb-
HO# Toukn M (x; y) Ao Touexk A u B:

M= ’lxa_,_yzi
BM = .[(x-a)* + y*.

Ecmm rTouxka M (x;y) npuHAZIeRKHT
HCHOMOMY MHOMEeCTBY, TO

AM =2BM, unu AM?=4BM?,

INoaToMy €€ KOOpPAHMHATH YAOBJETBO-
pPHIOT YPABHEHHIO

i+ yt=4((x-a)P+y?). (8)
Ecam e touxka M He DDHHAZIEXKUT
HCKOMOMY MHOMKECTBY, TO €€ Koop-
AMHATEI HEe YAOBJETBODHIOT 3TOMY
YPaBHEHHIO.
CnenoBatensuo, ypasHeume (8) u
€CTh YPABHEHHE HMCKOMOrO MHOM(e-
cTBa Touex B BmbpaHHON CcHCTeMe

Yl
M(x;y)

A(0;0)  B(a:0)

a)

xi

Puc. 289
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KoopauHar. PackpeiBas cKoOKH M TPpYNNHDPYA CJHaraeMele COOT-
peTcTBYIOIMMM obpasoM, npuBoAMM ypaBHeHHe (8) x BHAY

4 2 o 2 2
[I 3 ﬂ-) + "= [-3-&) .
Taxknm ofpasoM, HCKOMBIM MHOMKECTBOM TOUYEK ABISETCH OKDYH-

HOCTH paguyca -f;ﬂ ¢ nesTpoM B Touke C ( %a; ﬂ]. 978 OKPYIKHOCTB

maobpakeHa Ha pucyHke 289, 6.

3ameuanmue

AHANOrHYHO MOMCHO JOKA3ATH, 9TO MHOMECTBOM BeceX Touder M,
YAOBAETBOPAIOMNX yeaoBuio AM =kBM, rae k — nanHOE moJso-
MHUTENbHOe YHCJIO0, He DABHOE eAMHNIE, ABISETCA OKPYKHOCTB

2
paamyca 'I-'!f_ill C HEHTPOM B TOUKE (%_El_; U]-

OTH OKPYKHOCTH, COOTBETCTBYIOIHE pASJMYHEIM 3JHAYEHHAM
k#1, HASKIBAIOT OKPYMHOCTAMH ANOJIOHHSA, MOCKOJBKY OHH
PACCMATPHBANHACH €Ié ApeBHerpevYecKMM MATeMATHKOM AmNoajio-
HHeM B ero Tpakrare «0 kpyraxs so II B. mo H. 5.

Ecnu k=1, To aapaua CBOAHTCH K HM3BeCTHOH HaM zajaye O HA-
XOMIOEHNH MHOMECTBA BCeX TO4YeK, DABHOVIAJEHHBIX OT TOYeH
A u B. TakuM MHOMECTBOM, KAK Mbl 3HAEM, ABIAETCA CepeinH-
HEIl DepOneHEANKYNAP K oTpeary AB.

Touka B — cepeaguna orpesaxa AC, AnmHAa KOTOpOro pasHa 2.
Hafigure MHOMeCTBO Beex Touexk M, A KaMmo# M3 KOTODHIX:
a) AM?+ BM?*+ CM?=50; 6) AM?+2BM?+3CM?*=4.

HNanar ape Toukn A u B. Hailgure MmuOMxecTBO Beex Touek M, ana
Kaxjaolt na roropeix AM®+ BM?*=k? rae k — paHHOE 4MCHO.

Hans aee Touxkn A u B. Haiianre MmuoMecTBO Beex Tovexk M, ana
xaxaol ua Koropelx AM?— BM?*=§k, rae k — nansoe Yuclo.
Pemenne

Beegém npAMOYroJbHYIO CHCTEMY KOODAMHAT Tak, 9To0OmI TOuka A
fela HAYANIOM KOODAMHAT, a Touka B mmena koopaueaTte (a; 0),
rae a = AB. HalifgéM paccTOSHRSA OT NpoH3BonbHON Touku M (x; y)
1o Touex A u B: AM = Jx*+y?, BM = (x-a)®+y°.

Ecau Touxa M (x;y) NPHHALNEIKHT HCKOMOMY MHOMECTBY, TO
AM?—- BM?=Fk, nosToOMY KOODAMHATH TOYKH M VIOBIETBOPRIOT
ypasHeEHIO x*+ Yy —(x—a)’ - y*=k, unn 2ax—-a*-k=0.

Ecnu e Toura M He DPHEALNEMHT HMCKOMOMY MHOMECTBY, TO
eé KOODPAMHATHI He YAOBJETBOPAIOT aTOMY ypasHeHnio. Hrak, no-
JAyuYeHHOe YPABHEHHE ABJIAETCA ypapHeHMEeM HCKOMOI0 MHOMe-
cTBa ToYex. Ho aTHM ypaBHEHHMEM onpejensercs NpAMas, Napas-
nensuas ocu Oy, ecanm a*+k#0, u cama oce Oy, ecant a*+ k=0,
Taxum obpasoM, HCKOMBIM MHOMKECTBOM TOUEK ABIAETCH MpAMAa#d,
nepueHAMKyAApHAA K npamolt AB,
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Hans: gee Touxkn A u B. Hafigure Muo:ecTBo Beex Touexw M, ang
KamJaoi u3 KoTopeix BM? - AM*=2ARB%

Jan npamoyronsauk ABCD. Haitnure muoxecTBO Beex Touexk M,
ANA KAamA0H M3 KOTODBIX

(AM? + DM?) - (BM?* + CM?) = 2AB®,

Han pom6 ABCD, nuaronanu xKoroporo paBeHel 2a B 2b. Haiigure
MHOMeCcTBO BeeX Towek M, aas kaxnoi M3 KOTOPHIX

AM?+ DM?*=BM?*+ CM?*.

Bonpocs! JJisi MOBTOPEHHUA K riaBe X

ChopMynupyiTe H JOKAKHTE JEMMY 0 KOJIHHEAPHBIX BEKTOpax.
Yr1o 3HAYHMT PA3JOKHTE BEKTOD MO ABYM AaHHBIM BeKTOpaMm?
CihopMmynupyiiTe ¥ JOKAKHTE TEOPEMY O Pa3joKeHHH BEKTOpa 1o
ABYM HEKOJJIHHEADHLIM BEKTODAM.

OfbAcHNTE, KAK BBOJUTCHA NPAMOYTOJBHAA CHCTEMA KOODHHHAT.
Yto Takoe KOOPAHHATHBEIE BEKTODEI?

ChopmynupyiiTe B JoKaxKuTe VTBEPKACHNE O PASIOKEHNH MPOMI-
BOJIBHOTO BEKTOPa N0 KOOPAMHATHEIM BEKTOpaM.

Hro rTakoe kKoopauHATH Bexktopa? Yemy paBHEI KOOPAMHATH
KOOpPAHHATHRX BeKTOopoB? Kak cBAsansl Mexay coboli KoopauHA-
Thl PABHBIX BEKTOPOE?

ChopmynupyiiTe H JOKAMHTE NPABHAA HAXOMK/IEHHA KOODAHHAT
CYMMBI H PAa3HOCTH BEKTOPOB, & TaKie NPOM3BEJeHHA BeKTopa HA
YHCJO 10 3AJIAHHEIM KOOPAMHATAM BEeKTOPORE.

Yro rakoe paguyc-sextop Touku? JlokamuTe, 4TO KOOpAHMHATH
TOYKM PABHEI COOTBETCTBYIONIMM KOODAHHATAM €€ PAJHyCc-BEKTOPA.
Brisegure opMyasl A48 BHYHCIEHHA KOODAHHAT BeKTOpa IO
KOOPJAMHATAM €ro HAYAJA ¥ KOHILA.

Brisepnre dopMynsl A BRIYMHCAEHHA KOODAHHAT CepeiHHE
OTPe3Ka MO KOOPAMHATAM €ro KOHILOB.

BuipeguTe QopMyny ANA BRYHCAEHHA LJIHHLI BeKTOpA 10O €ro
KOOpDAHHATAM,

Buseaure opMysy AAA BREIMMCICHHS PDACCTOSHHA MEXAY AByMA
TOUKAMH N0 HX KOOPAMHATAM.

[IpuBeanTe npHMep pelleHEHA TeoMeTPHYECKOH 3ajaym ¢ npuMe-
HeHHeM MeT0Ja KOOPAWHAT.

Kaxoe ypaBHeHMe HasuiBaeTcs ypaBHEeHHeM JaHHOH JuHEHH?
IIpueegure npumep.

BriBesuTe ypaBHeHHe OKPYIKHOCTH JAHHOIO pajuyca ¢ HeHTpoM B
NaHHOH ToOuKe,

2“ Caaea X



17
18

19

21

B

988

989

990

991

Hanumure ypaBHeHHe OKPYIHOCTH JAHHOIO PajHyca ¢ HEeHTPOM
B HaYaJe KOODAMHAT.

BriseuTe ypaBHeHne AaHHOH NPAMOH B NPAMOYIOJABHON CHCTEME
KOOPAHHAT.

Yro rakoe yranosoil koaduprnuent npamoi?

Jlokaxkure, 4TO: JiBe HmapajjieibHble NPAMLIE, He NapajiejibHbie
oc Oy, UMET OAHHAKOBLIE yrioBhie Koa(PHIHEHTHI; eciaH jgBe
npaMble HMET OAHHAKOBEIE YrioBbie KOpHIMEHTH, TO 3TH
npAMEBIe NapajineJlbHl,

HanrmuTe ypaBHeHHA NPAMBIX, MPOXOAAMMX Uepes AaHHYIO TOY-
Ky M, (x,; Yo) ¥ nMapauieNlbHBIX OCAM KOODAHHAT.

Hannmurte ypaBHeHHA 0cel KOODAHHAT.

Hceenepyitre BaaMMHOE paclosioXeHHe JBYX OKDYMKHOCTEH B
3ABHCHMOCTH OT HX PAJHYCOB M PACCTOSHHA MEMAY HX HeHTDAMH,

ChopmynupyiiTe Noay4eHHbIE BbIBOJLI.

IlpusepnuTe NpHEMEpPHl MCHOJL3OBAHMA YVPABHEHHH OKPYMKHOCTH H

NpAMOM NPH PelIeHHH reOMeTpPHYEeCKHX 3ajaad.

II;DHDJIHHTEJII-HHE JajiadH

BexToph aub ne wonnuHeapusl. Haliaure Takoe unceno x (ecam
aTo msmma:nn], 9100kl BEKTOPbI E M E 6BLIH KONIHHEADHLI:

a) p 2a b, q a+xb

6) p Jm - q r.: + xb,

B) p a+ x&, q a - 2b;

r)p=2a+b, g=xa+b.

HajiguTe KOOpAHHATE BEKTODA p H ero AJHHY, eCcjH:
a) p="Ta-3b, a{1;-1}, b {5; -2};
6) p=4a-2b, a {6; 3}, b{5; 4);
- - - 3 l s
B) p=5a—4b, ﬂ{-5—; E}' b{6; -1};
r) p=3(-2a - 4b), a {1; 5}, b {-1;-1).
Jlanu sexropst a {3; 4), b {6; -8}, Eu-ﬁ} A et L
a) Haﬁnm KOOpAMHATHE BEKTOpoBp=a +b, g=b+¢, r=2a —
s=a-b- -l
6) Haﬁnm-e lal, |&], [p) gl

HMokaxkure, 4T0 PACCTOAHHE MEMXKAY MIOGHIMH JIBYMA TOYKAMM
M, (x; 0) 1 M,(x;; 0) ocu abenmce Bruucaserca mo dopmyne
= I.—.l'z .

-

b+e,
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Hoxamxure, yTo TpeyroiabHHK ABC, BepIIMHE KOTOPOTO HMEJ
rkoopaueaTtsl A (4; 8), B(12; 11), C(7; 0), asnaerca pannubez,pau.
HbIM, HO HEé PABHOCTOPOHHMM.

Hoxaxmure, uro yrasl A u C tpeyronsEuka ABC pasHbl, ecinn
A(-5;6), B(3;-9) u C(-12;-17).

Hokamure, uro Touka D pasHoyaanena or Touexk A, B u C, ecan:
a) D(1;1), A(5;4), B(4;-8), C(=2; 5);

6) D(1;0), A(7;-8), B(=5; 8), C(9; 6).

Ha ocm abcumec HafiiuTe TOYKY, PABHOVIANEHHYIO OT 'rom
M,(-2;4) n M, (6; B).

Bepmunel TpeyronsHuka ABC mmeior xoopamsatsl A (-9; 13),
B(3;5), C(-3;-1). HaifiguTre: a) KOOpPAHMHATHEI CepPeaHH mm
TpeyroasHHKAa; 6) Meauany, NpoBeAEéHHYIO K cTopoHe AC; B) npag.p
HUE JHHHH TPeyroJbHUKA.

Hokaxurte, 94T0 uYeTHIpEXyroasHuk ABCD, BepmiHHBI KOTOPO ._
HMeT KoopamHaTH A (3; 2), B (0;5), C{+3 2), D(0;-1), asna~
eTCA KBAJPATOM.

Hokaxure, uro yernipexyroasHuk ABCD, BepmuHB KOTOPO
HMewT KoopauHate A (-2;-3), B(1;4), C(8;7), D(5;0), apag-
erca pomGoM. Hailtaure ero nomans.

Haifaure KOOpAMHATEI YeTBEPTOH BepIIMHBI napa.rmennr'pa '} .-I-
N0 3aJAHHBIM KOODAMHATAM TpPEX ero BepmuH: (—4;4), (-5;1) B
(=1; 5). Croneko pemennit umeer sagaqa? '

BrigcHHTE, KAKHe H3 JAHHBIX YDaBHEHWIl ABJAIOTCH YDABHEHUSS
M okpy:xHocTH. HalianTe KOOpDAHMHATH HEHTDA ¥ paguyc Kaxaol
OKPYHHOCTH! |
a) (x—-1P+(y+2)°=25;

6) X*+(y+7)P=1;

B) x*+ ¢+ 8x-4y+40=0;

r) x¥+yf-2x+4y-20=0;

n) x2+pt—4x-2y+1=0.

HanuinuTe ypaBHeHHEe OKPY:KHOCTH, NpOXoaAmel 4depea ToY
A(3;0) 1 B(-1; 2), ecnu ueHTp €€ NeXUT HA npaMoil y=x+ 2.
Hanumure ypasHeHHe OKPYIKHOCTH, OpOXoasuiei 4epes TpH AaH
Hble TOYKH:

a) A (1;-4), B(4;5), C(3; -2); 1
6) A (3; -7), B(8;-2), C(6; 2). i
Bepmmunl TpeyronsEnka ABC umenT xoopausHaThl A (=T; 5)
B (3;-1), C(5; 3). CocrassTe YpaBHEHHA: a) CePeIHHHLIX neprneHs
AMKYJIADOB K CTOPOHAM TpeyrojisHuka; 6) npameix AB, BC u CAj
B) NPAMBIX, HA KOTOPBIX JIEMKAT CPeAHME JHHHH TPEeYroJbHHKA., &

1004 [oxaskure, uTo NpAMLIe, 3afaHHbe ypaseenuamu 3x — 1,5y +1=0

H 2x -y -3=0, napannensHHl.
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1007
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1009
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Hoxamure, uro Touku A, B u C nexar Ha ogHO# mpamoit, ecau:
2) A (-2; 0), B[a; 2%) C(6; 4); 6) A (3;10), B(3;12), C (3; -6);
B) A(1; 2), B(2;5), C(-10; -31).

Ilpumenenne MeTOAa KOOPAMHAT K PeIIeHHI0 3aJa%

JBe cTopoHsl TpeyroibHHKA pasHsl 17 cm u 28 cM, a BeicoTa, Npo-
BefieHHad K Gonemedt u3 HuX, pasHa 15 cm. Hafianre meamanm
TPEYTOJALHHKA.,

JokamnTe, 49TO OTPE30OK, COGAMHAIONINI CcepeiMHBI AMAroHAIe
Tpanenuu, paBeH NOJYPA3HOCTH OCHOBAHMIA.

Jau napannenorpamm ABCD. [lokaskure, 94TO AN BceX Touex M
penuuuHa (AM?+ CM?) - (BM?+ DM?) uMeeT OZHO M TO K€ 3HA-
yeHHe,

Horaxure, uro meanany AA, rpeyronsEuka ABC MomxHEO BRIYHC-

nuTs no Gopmyne AA, =%-J2AC’ + 2AB? - BC?. Ucnonbays aTy
dopMyny, AOKAMHTE, YTO €CAH B MeAMAHE TPEVIOJBHMKA DAB-
HBI, TO TPEYroJLHMK paBHobBenpeHHEIH.

Hans ase Touku A u B. Hailiaure MHOMXecTBO Beex Touexk M, ana

KAMKIOH M3 KOTOPHIX!
a) 2AM?*-BM?*=2AB?* 6) 2AM*+2BM?*=06AB"




I'nasa XI

CooTHOIIEHHA MEsKAY CTOPOHAMH
H yraamu Tpeyroasauka. Cxansipaoe
NPOM3BEICHHE BEKTOPOB

STOWN raee NoNY4MT JansHeliluee PassnuTHe TRMIOHOMETPHYEC

annapar reoMeTpuu — CHHYC, KOCHHYC, TAHreHC U koTaHreHc Gy
Ayt onpeaenedsl ana yrnos ot 0° go 180° 3710 0acT BO3IMOXHOCTE
BuiBeCTH GOopMyne, CBR3ILIBAIOWME Mexay coboil CTOpOHB W
NPOM3BONLHOND TPEYTONLHUER. YTREpxaeHua ob aTux Gopmynax Ha:
3bIBANTCA TEOPEMOW CUHYCOB W TEOPEMON KOCHHYCOB. OHK LIMPOKG
MCNONBL3YIOTCA KaK 8 CAMONR NreOMeTDUM, Tak ¥ B 8 NDUIOKEHMAX,
YACTHOCTH NPW NPOBEIEHWW M3MEPWTENBHBIX PaboT Ha MEeCTHO
Kpome T0ro, 8 3T0M rmaee BBOAMTCA eWe oaHO aAeRcTBne Han Be
TOpamK — CKANAPHOE YMHOXEHWE BEKTOPOB. C O4HOK CTOPOHBL, OHO
PACIIMPSET HALWKM BOIMOXHOCTH B NDUMEHEHWM KOODAMHATHO-BEK-
TOPHOIO METOOA NPY PeLeHW TeoMETPWMECKMX 3a0a4, a C Aap
roil — MCNONL3IYETCA B (PU3MKE ANA ONUCAHWA PUINYECKNX BENWHMH,

CuHyc, KOCHHYC, TaHTEHC,
KOTAHI'eHC yrJia

97 Cunyc, KOCHHYC, TAHIEHC,
KOTAHIeHC

BrejiéM NpAMOYTONBHYIO CHCTEMY KO-
opauHaT OXy U HOCTPOMM MOJYOKPYHKHOCTE
paguyea 1 ¢ nenTpoMm B HAYANe KOODAHHAT,
pacHoJIOKeHHYI0 B NepBOM H BTOPOM KBaj-
paaTax (puc. 290). Hasopém e€ eguumunoi Pwc. 290
noayoxpyxuaocctsi. Ha tourm O nposeném
nepecexKaninuil eJHHAYHYI NONYOKPY-
HOoCTh B Touke M (x; y). Oboanauum GykBoil o yroa
Mexay ayuoMm h ¥ monomuTensHOH moayockio abe-
ouce (ecau ay4y h coBnmagaeT ¢ MOJOKHTENBHOH No-
ayockio aberuee, 1o 6yaem cunurars, uro o= 0°).

Ecau yron o octpsiii, T0 H3 NPAMOYTOJBHOIO
TpeyrojasEEka DOM (cm. puc. 290) umeem

x

B(-1,0) O D AQL;0)

. _ MD oD
SIHG-—DMi cosd = GM
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Ho OM =1, MD=y, OD=x, nosromy
sina=y, cosu=x. (1)

HrTak, cHHYC OCTpPOro yrija (¢ paBeH OpJHHA-
re iy Toukn M, a KocHHYC yriaa o — abcuucee x To4-
g M. Ecna yron a mpamoil, Tynoit mau passépHy-
it (yram AOC, AON n AOB na pucyuxe 290)
wna oe=0% To CHHYC ¥ HOCHHYC YyI'aa (f TaKKe onpe-
penamM oo dopmynam (1). Takum obpasom, aas mo-
foro yraa o u3 npomexyrka 0°< g < 180° cunycom
yraa Ot HA3LIBAETCH OpAMHATA ¥ Toukm M, a KocH-
pycom yraa o — abeumeca x roukn M, Tax kak Ko-
opAHHATH (X; y) TOUEK eAMHUYHON NOAVOKPYHKHOCTH
aakjloveHsl B npoMe:xyTkax O0<sy<1, -1<x<1, 1o
ana mwoboro o u3 npomexxyrka 0°<oa< 180° cnpa-
HeJIJIABLI HePABEHCTBA

OD<sina<l, -1<cosa<l.

Haiiném sHAYeHHA CHHyCA M KOCHHYca AJaA
yraos 0°, 90° u 180°. [laa sToro paccMOTPHM JV4YH
(JA, OC u OB, coOTBETCTRYIOUINE aTHM yriam (cM.
pire. 290). Tak war Tourn A, C 1 B uMeoT KOOpAR-
watel A (1;0), € (0; 1), B(-1; 0), To

8in 0°=0, sin 90°=1, sin 180°=0, 9
cos0°=1, cos 90°=0, cos 180°=-1, (2)
Tanreacom yraa o (o#90°) nmazsiBaerca or-

sin o
Cos o

HOmeHHe ¢ T By

sin a
48 0= cos o (3)
Ilpn o=90" tg ¢ He onpeienéH, NOCKOJABKY
cos 90°=0, u B popmyae (3) sramenarens obpaia-
erca B Hynb. Hcnoneaya copmyast (2), maxomgum:
tg 0°=0, tg 180°=0.
Koranrencom yraa o (0° <o < 180°) massipa-
COS%  Koramresc yria o o6oaHaua-
sin x
ercs cumponom ctg o, Taxmum obpasom,

2TCA OTHONIEHHE
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Iprn a=0° u o=180° ctg o He onpenenés.
Hexoan na dopmya (2), nonywaem: ctg 90° =0.

98 OcHOBHOE TPHIOHOMETPHYECKOe
ToxkaecTBo. PopMyasl NpHBEIEHH A

Ha pucysre 290 wnaofpaykeHB! CHCTEMA KO-
oparHAT OXYy ¥ eAMHUYHASA NOJYOKDYXHOCTE ACB
¢ ueHtpoM O. 9Ta NOAYOKPYIKHOCTH ABJAETCA AV-
roil OKPY}KHOCTH, YPaABHEHHMEe KOTOpDOH HMeeT BHI
x*+y?*=1. IoacTaBMB CIOfA BRIPAMEHHA OJId X H Y
u3 dopmya (1), moayuuM paBeHCTBO

sinfa+cos*a=1, (4)
KOTOpOe BBINOJHAETCA Aaf M060ro o M3 NpOMexyT-
ka 0°<a<180° Pasencrso (4) HaskIBAGTCA OCHOB-
HBIM TPHrOHOMETPHYeCKHM TomxaecrsoM. B 7 kuac-
ce oHo Buiao OOKA3AHO AJIA OCTPLIX YIJAOB.

CnpaBeanuBel TAKKE CAeAVIOIIHE TOMHAECTBA:

sin (90° - o) =cos o, cos (90° - u)=sin a
npu 0°=sa<90°,

sin (180° - a)=sin a, cos (180°-a)=~cos a
npu 0°sa<180°.

Onu HaswmsamoTcH oOpMyJIaMH NPHBeJIEHHA H
JOKA3KIBAIOTCH B Kypce anreGpal.

99 @opmyasl A0 BEIYHCIACHHA
KOOPAMHAT TOYKH

Ilyers aapama cucreMa wHoopauHar Oxy =
NlaHA NMPOM3BOJNBHAA TOYKA A (x;Y) ¢ HeoTpHIATENB-
Hoit opamuaToit y (puc. 291). BripasuM KoopAMHATE
TOYKH A ugepea AamHY orpeaka OA u yroa o Memx-
ay aydom OA # NOJOKHTENLHOH NOMYOCEIO
Ox. Ina aroro oboasnaunm Gyksoit M Touky
nepeceuerEna Jayda OA ¢ egwHWYHON noxy-

okpy:xHocTei0. [Io dopmynam (1) xoopawHa- /r

Tel TOoukH M cooTBeTCTBEHHO DABHHI COS O,

b 4

Alx3y)

Micosa ;sina)

sin o, Bextop OM HMeEeT Te e KOOPAMHATH,
4ro U Touxka M, T.e. OM {cos o; sin o}. Bek-

0

e
T0p OA uMeeT Te )Ke KOOPAHUHATHI, 4TO ¥ TOY- Puc. 291
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wa A, T.e. E)I {x; y). Ho 51:044 aﬁ (obBaCHMTE
godeMy), HoaTOMY

1011

1012

1013

1014

1015

1016

1017

1018

1019

x=0A-cos0a, y=0A -sin a.

3agaun

OrsersTe Ha BOmpockl: a) Moser am abcuncca TOYKH efHMHHYHOMN
NOJYOKPY#HOCTH MMeThH 3HaYeHus 0,3; %: —%; 1%; -2,87

6) Moxer 1H OpAHMHATA TOYKH eIHHHYHON NOJYOKDYHOCTH

uMers sHavenus 0,6; %; -0,3; 7; 1,002? Oteersl ofocHyiiTe.
IIposepsTe, uto TOoukm M, (0; 1), M,(%, J_J MH(JE_ ‘g].
M‘[ V3, 1]

m-:pymﬂmn BrnumuTe 3HAYEHHA CHHYCA, KOCHHYCA M TAHreHCA
yraos AOM,, AOM,, AOM,;, AOM,, AOB.

A(1;0), B(-1;0) nexar Ha eaMHHYHON moay-

U Haitgure sin o, ecan:

a) cmu=%: 6) coau=—§; B) cos a=-1.
Haitaure cos o, ecnu:

a) sina:—-’?u; 6) sino = %; B) sina=0.

J Haifigure tg o, ecnan
a) cosa= 1 6) Gﬂﬂﬂ——ig.
r) sinoa = EH Q0 << 180°,

J BriuucauTe CHHYCBI, KOCHHYCH M TasreHck yraos 120°, 135°,
150°,
ITocTpoiite £A, ecau:

a) sinA:%; 6) cusA:g; B) cos A = -=

B) sing = u 0°<a<90°

V2
2

U Vron mexay ayuom OA, nepecexamlnuM eAHHHYHYIO IOIY-
OKDVIKHOCTB, H MOJOMHTENBHON nonyocsio Ox paeeH o. Haligure
KOODAMHATHE TOYKH A, ecan:
a) OA=38, a=45° 6) OA=1,5, a=90° B) OA=5, a=150°%
r) OA=1, a=180°% g) OA=2, a=30°
Haftaure yron memay ayuoM OA u DoaosHUTENBHON HOJYOCHIO
Ox, ecnu Touka A MMeeT KOODIHHATHI:
a) (2;2); 6) (0;3); ») (—/3;1); ) (-2V2; 2/2).
Conarm m el e b e e iy
i MM FATMNU
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CoOTHOIIEHHUA MeXXJAy CTOPOHAMM
¥ YIJIaMH TPeyroJbHHUKa

100 Teopema o IVIOIAAH TPEYroJbHHKA
Teopema

ITaomans TpeyrolsHHKA PABHA NMOJOBHHE IIPOH3Be-
JIeHHA IBYX €ro CTOPOH HA CHHYC YTJa Mea/Iy HHMH.

JlorazaTeascTBO
IlIyers B Tpeyronsanke ABC BC=a, CA=bn
S — nnomanak aroro TpeyronsHuka. Ilokamem, uro

S =-;—aasinc. e

BeenéM cHcTeMy KOODAMHAT ¢ HAYAJIOM B TOY- ¥
ke C rtakx, arobsl Touxa B nemana HA NDONOMHTENb-
HOH moayocHm Cx, a Touka A HMela NOJOKHTEIb-
Hyw opauHaty (pmc.292). Ilnomaas paHHOrO
TpeyroJibHHKA MOJKHO BRYHCIHTE no dQopmyne

Albeos C; bsinC)

S = %ah, rae h — Beicora Tpeyroasauka. Ho A pae-
Ha opauHate ToukH A, T.e. h=bsinC. Crnenosa-

TeNbHO, S = %ab sin €. Teopema gokasaHa.

101 Teopema cunHycoB

Teopema

O R T s B SR ]
Croponsl TpPeyroJbHMKa NPONOPHHOHAJIBHBI CHHY-
caM NPOTHBOJEKAIMX YII0B.

JlokasaTeabCTBO
Ilyeres B Tpeyroasiauke ABC AB=¢, BC=a,
CA =b. lokamem, 9TO
a8k g
sinA sinB sinC’
[To Teopeme 0 NMJAOCIIAAH TPEeYroJbHHKA

S =1absinC, § = Lbesin A, S = Lcasin B
252 Taaea X1




H3 nmepBeIX ABYX PDABEHCTB MOJAYYaeM:
L abain C = Lbesin A, orsvan —2— =
i 2 STV ik o e
raK e M3 BTOPOTO M TPETHEro PABEHCTB CAEAVeT,
i b

. Touno

sinA _sinB’ 3

Hrag, — 2 = e Teopema goka-
— sinA sinB sinC

3ameuanmne

Moskro joxasars (cMm. sagawy 1033), uro or-
HOLIEHHe CTOPOHBI TPEYTOALHHKA K CHHYCY Mpo-
THBOJIEIRAIIErO VYIrja pPaBHO AHAMETDY ONHCAHHOMN
okpyxkaocTi. CraefgoeatensHo, ana mwoboro Tpe-
yronbHuKa ABC co cropomamun AB=c¢, BC=a nu

(" A = b EMET MeCcTO PABEHCTBA
& ool geg- 0 o

sinA sinB sginC
rjae R — paguyc onHCAHHON OKPYHHOCTH.

102 Teopema KOCHHYCOB
Teopema

T R R A WTEE S R = T T o (S R T
Kragpar cTopoHBI TpPeyroJibHHKA paBeH cCcymme
KBAJIPATOB JBYX JAPYIrHX CTOPOH MHHYC Y/ABOCHHOE
NpoH3BeeHHe ITHX CTOPOH, YMHOMKEHHOE HA KOCH-

HYC YIJa Mex/Jay HHMH.

JNokazarescTBO
Ilyere B Tpeyronsauke ABC AB=¢, BC=a,
CA =b. lokaxem, HanpuMep, 4TO
a?=b*+c¢?~2bc cos A. (1)
Beeném cucTeMy KOODAMHAT C HAYAJOM B TOY-
ke A rax, Kax nokasaHo Ha pucynke 293, Torga
Touka B 6Gyaer umers Koopauuatwl (c; 0), a Tou-
ka C — xoopaunartet (bcos A; bsin A). Ilo dopmyne
PACCTOAHHA MEeXJY ABYMA TOUKAMH HOJy4daem:
BC*=ag*=(bcos A—cl+bisin® A=
=b?cos® A +b*sin®? A—-2bccos A +c*=
=b?+c?—2bccos A.
Teopema poxasana.

253

CibeosA; baind)

A € B(c:0) *
Puc. 293
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TeopeMy KOCHHYCOB HAasmiBanT HMHoOraa oGoG-
ménroit Teopemoit IIndaropa. Taxoe naspanue ofb-
ACHAETCHA TEM, 4TO B TEOPEMe KOCHHYCOB CONePMRUTCH
Kak uyacTHBIN cayualt teopema IIudaropa. B camom
pene, ecnu B TpeyroasHuKe ABC yron A npamoit, To
cos A =cos 90°=0 u no dopmye (1) nonyuaem

a’=b?+ ¢,
T. €. KBAJDAT FMOOTEHY3hl PABEH CyMMe KBaJpPATOB
HKATETOB.

103 Pemienne TpeyroJibHHKOB

PemenneM TpeyroJsHHKA HA3BIBAETCH HAXO0MXK-
JeHue BCEeX ero mIecTH 3JeMeHTOB (T. e. TPEX CTODOH
H TpEX YrioB) mo KakuM-Eubyas TPEM JAHHBIM aje-
MEeHTaM, ONpeleJAlliHM TPeYroJAbHHK,

PaccMoTpuM TpH 3a184YM HA peNIeHHEe Tpe-
yroasauka. IIpu satom GyzeM monn30BATBECA TAKHME
ofo3HaYeHHAMH [ANA CTOPOH TpeyroasHWKa ABC:
AB=c, BC=a, CA=b.

Sapgaua 1

Pemense TpeyroJsHHKA MO ABYM CTOPOHAM M
Yray Mesmay HUMH

Hano: a, b, £C. Ha#hru: ¢, £A, £ZB.

Pemenne

1. Ilo Teopeme KOCHHYCOE HAXOAMM C:

¢ =+Ja®+b* - 2abcos C.
2. Tlonnaysack TeopemMoil KOCHHEYCOB, HMeeM:
b4 cl_g?
2be £

¥Yron A HAXOAHM C MOMONIIBI0 MHKPOKAIBKY-

AATOpa AAX no Tabanune.
3. £ZB=180°-ZA - ZC.

3anaua 2

Pemenue TpeyroJbHHEA N0 CTOPOHE M NMpHIe-
MANHM K Hell yraam

Iano: a, £B, ZC. Haitru: £A, b, c.

cos A =
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Pemenne
1. £4A=180"-£B-.£C.
2. C moMomIepi0 TEOpPeMEl CHHYCOB BEIYHCIHEM
hHe:
_.sinB . _ _@inC
i A T

3anaua 3
Pemenne TpeyrolbHHKA Mo Tpém cropoHam
Haro: a, b u c. Hafitu: £ZA, ZB n ZC.

Pemenne
1. Tlo TeopeMe KOCHHYCOB HOJyYAEM:
_ bP4ci-g?
cos A = e

¥ron A HAXOHMM C NOMOMOIEI0 MHKDOKAIL-
KyAATOpAa HAM no Tabamne.

2. ABaNoruvHO Haxogum yroa B.

3. ZC=180°- A - ZB.

Ipamep

DyrbonbHEIN MAY HAXOJHUTCH B Touke A dyT-
GonbHOro monA HA paccroaEuMax 23 M u 24 M or oc-
nosanuit B u C croex Bopor (pue. 294). ®dyrioamer
Hanpasaser Ma4 B Bopora. Haiiaure yron o nmona-
laHUA MAYa B BOpPOTA, €CJM IIMPHHA BODOT pas-
Ha 7 M.

Pemenune

PaccMmorpum TpeyroasHuk ABC, BepmmHHa-
MH KOTOPOr0 HABAAKTCA TOYKAa A pacnosoXeHus
Ma4a ¥ ToukH B m C B OCHOBAHHAX CTOEK BOPOT.
[lo yenomio sagaum c=AB=23m, b=AC=24m u
4=BC=T7TwM., Oru JaHHLIE NO3BOJAIOT DELINTH Tpe-
yroaeaux ABC u mHalfiTH yroa o, paBHuIf yraoy A
(em. sagauy 3). C noMoOmIBI0 TEOPEMEI KOCHHYCOB
onpepenseMm cos A:

A . e

¥roa o saxoaum no Tabamnoe: o= 16°57".
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104 Hamepureabuble padboTsi

Tpuroromerpuyeckne (GopMyasl HCHOJLIYIOT-
cH NpH TPOBeJeHHH pPAa3JIHYHBIX H3IMEpPHTeNbHBIX
paboT HA MECTHOCTH.

Hamepenne BwicoTel npeamera. Ilpeanoso-
#uM, 9T0 Tpefiyerca onpeaenuts Beicoty AH
karoro-tTo npeamera (puc. 295). Jlna sroro orMeTHM
Touky B Ha onpegenéHHOM PACCTOAHMM @ OT OCHOBA-
ansa H npeamera u uamepum yroa ABH: ZABH =q.
[To aTUM AAHHBIM M3 NPAMOYTOJLHOIO TPEYroJbHH-
ka AHB naxoaum seicoTy npeamera: AH =a tg a.

Ecan ocHOBaHME npeAMeTa HeAOCTYIHO, TO
MOMKHO HOCTYIHTE TAK: Ha npaMoil, npoxopsuneil
yepea ocHosaHue H npejamera, OTMETHM JiBe TOY-
ki B u C na onpefeléHHOM pPacCTOAHHMH @ APYr OT
Apyra u uamepum yram ABH u ACB: ZABH=u
H LACB=p (cm. puc. 295). 9ta gaHHbLIE O3BOJA-
IOT ONpeJAeSHTL BCE DJEeMEeHTHI TpeyroasaEuka ABC,
B gactHoctH AB. B camom pene, £LABH — BHem-
HHif yroa tTpeyrosbHEKa ABC, moastomy ZA=a-f.
Henonnaysa TeopeMy cHHYCOB, Haxogum AB:

_ asinf
el sin (- )
Hz npamoyroasroro tpeyroasauka ABH Ha-

xoaum Beicoty AH npeamera:
AH=ABRB - sin .

Hamepenne paccTofiHuA 40 HeJOCTYIHOM TOwH-
ku. Ilpeanonoxum, 4YT0o HAM HAA0 HAHTH DPACCTO-
anue d or nyEKTa A J0 HegocTynHOro nyskra C
(puc. 296). HanomMuuM, 9TO aTy 3ajady Mbl yKe pe-
manu B 8 Kaacce ¢ NMOMOIBIO NMpH3HAKOB mogobms
TpeyroasHuKoB. PaccMoTpuM Teneps Apyro# cnocob
pelleHns 3aa9u — ¢ HCIONB30BAHMEM (GOPMYJ TPH-
FOHOMeTPHH.

Ha mecTHOCTH BRIGEpeM Touky B M HaMepHm
ANuHY ¢ orpeaka AB. 3areM mamMepuM, Hanpumep
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c

sin C =sin (180° —a.— ) =sin (a + ).

gaxoaum d. Tak xaxk —— = —, AC=d,

AB=¢, ZB=p, Tod = L‘Sinﬁ

apiBAEMOMY Dapannakcy HeBecHBIX cBeTHI

NOMOIEID actponaabum, yram A u B:
sA=0u ZB=f. Orn naunsie, T.e. ¢, 00 H
i, MOBBOJAIOT PEWINTE Tpeyroasaux ABC
;1 HafiTH HCcKOMoe paccroaHue d = AC.

CHauana Haxoaum 2C u sin C:
£C=180°-a-§,

3ateMm ¢ NOMOIOBHE) TeOpeMbBl CHHYCOB
AC AB
ginB sginC’

sin (o +p)
AupanormuasiM ofpasoM mo TaK Ha-

onpegeJIainT DACCTOAHNA 0 3THX CBeTHJ.

1020

1021

1022

1023
1024

1025

1026

1027

Sagauu
- Haiigure nnomans Tpeyroasauka ABC, ecnan: a) AB = 6J8 cM,

AC=4cMm, £A=60° 6) BC=3cm, AB-= 18J2 cM, ZB=45°
B) AC=14cm, CB=Tcm, ZC=48°,

JokaxuTre, 4TO NJOmAAL NAPAJJIENOrPDAMMA DABHA NpOM3Beje-
HHIO IBYX €ro CMeXHBIX CTOPOH HA CHHYC YIVIa My HHMH.

d Ilnomaas TpeyroasHuka ABC pasra 60 cm®, Hafigure cTopory
AB, ecin AC=15cm, £A =30°.

I Haitgure niomajns NpaAMOYroJibHIKA, JHATOHANE KOTOPOrO pas-
Ha 10 eM, a yron mexay auarosanamu pases 30°.

Haiigure nnomaas Tpeyronsauka ABC, ecan:

a) ZA =0, a BeICOTH, NMpoBeAéHHLIe U3 Bepmuuna B u C, coorser-
CcTBeHHO paBHbl hy ¥ A

6) ﬁA:a, ZB=§, a BuicoTa, npopejéHHas u3 BepmuHsl B, pas-
aa h.

Jd C moMomsio TEopeM CHHYCOB M KOCHMHYCOB DEHINTE TPeyrofb-
Huy ABC, ecou:

a) ZA=80° £ZB=40° ¢c¢=14; ©6) £A=30° 2ZC=75° b=4,5;
B) ZA=80° a=16, b=10; r) ZB=45%°, L/C=T0°, a=24.6:
a) £ZA=60° a=10,b=T; e) a=6.3, b=6,3, LC=54";

w) b=32, c=45, LA=87" g a=14, b=18, ¢=20;

u) a=6, b=7,3, c=4,8.

d B rpeyronsauke ABC AC=12cm, ZA=T5° ZC=60°. Haiign-
Te ABu S, p.

J Haitgure cropoHn TpeyroasEmka ABC, ecan ZA=45°,
ZC=30°, a seicora AD pasHa 3 M.

Coomaouenug sexwdy

e 257 ERGPONGME W AEME

mpEyrossHuKa, CRaigpros

npouseedeiue e nopos



1028
1029

1030

1031

1032

1033

1034

1035

1036

B oxpy:xHOCTH npoBegeHs! Xopasl AB u CD,

1 {
U B napamnenorpamme ABCD AD =7 m, BD=4,4m, LA =223
Haitaure Z/BDC u £DBC. 3

Haitaure GucceKTpHCHI TPeyroJIbHHKA, €CiH OJHA M3 ero CTOpoy
pABHA @, & NpHJIeKAIIHe K T0il cTOpoHe yrasl pasas o u f.

CMesxHBIE CTODOHBI MapajieforpaMma paBHEl @ u b, a OIME pg
ero yriaoeB papeH . Hailigure amaroHAanmHM NApANIeNOrPAMMEA g
VIoJ MexXay HHMH,

U BriscuuTe, ABNAETCH JM TPEYroABHHK OCTPOYIOJIBHBIM, Ips-
MOYTOJBHBEIM HJAH TYNOYTOJABHEIM, eCcAH ero CTOPOHBLI pPABRHR:
a) 5,41 4;6)17,8u15;8)9, 6 u 6.

U Ilpe paBHBIle N0 BeJNHYMHE CHJABI DPHJIOMKEHL! K OXHOH Touxe
nox yraom 72° apyr k apyry. Haltaure BetMynHEl 3THX CHJI, eCan
BeJMYHHA X paBHoaelicTByomeit pasaa 120 kr.

Hokamxure, 4TO OTHOIIEHHE CTOPOHB! TPEYTOJBHHKA K CHHYCY Hpo-
THBOJIEIKALEro YIJa PABHO AHAMETPY ONHCAHHON OKDYKHOCTH,

Pemenue
Ilyers R — paguyc OKPYMKHOCTH, ONMHCAHHON OKOJO TpPeyroJbHH-
Ka ABC. loxameMm, 94TO B:'ICA = 2R, uau BC=2Rsin A.
IIposeném amamerp BA, (puc. 297) u paccMoTpuM TpPeyroJibHHK
A,BC (cayuail, xorga Touku A, m C coBmagaimoT, pPACCMOTDHTE
CAMOCTOATENBHO). ¥ron C aToro TpeyroNbHHKA NpaAMoi, nmoaToMy
BC=BA,-sin A,. Ho sin A, =sin A. [eficTBHTeN:HO, €C/IH TOYKA
A, nexur ma agyre BAC (puc. 297, a), o £A,=ZA, a ecan Ha
ayre BDC (pmc. 297, 0), To £A,=180°-£LA.
U B ToM, ® B ApyroM caydae sin A,=sin A.
CrnemnoBaTensHo,

BC=BA,-sin A, nan BC=2Rsin A.

U B pasuobeapenHoif Tpanmenuu MeHbIIee oc-
HOBaHMe paBHO Doropoil cropone, Bonsiuee oc-
HoBaHHe papHO 10 cM, a yroJa npHM OCHOBAHHMH
paser 70°, Hafiaure nepumerp TpamnemuH.

nepecexampmuecs B Touxke E. Hafigure ocTpoiit
yron  Memay 9THMH  XODAAMH, eCaH
AB=13cMm, CE=9cMm, ED=4 cM ¥ paccTosi-

HHe Mexay Touxamu B u D pasHo 4.3 cm.

U HabGnoopaTens HaAXOOAHTCA HA pPACCTOAHHH
50 M or Gamumn, BRICOTY KOTOpOi XO4UeTr ompe-
Aenuts (puc. 298). OcHoparme OamHM OH
BHAMT mog yrjaoM 2° ¥ ropH3oHTY, & BepimiH-
HY — noa yraom 45° k ropuaoHTy. Kaxosa
BhicOoTa GamuaN? Puc. 297
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Puc. 298 Puc. 209

1037 O lna onpegeneHna INUPHHELI PeKH OTMETHAN aABa nyHKkTa A u B
Ha Gepery pexu HA paccrosEEE 70 M ApYr OT APYra M H3MepPHJIH
yrasl CAB u ABC, rae C — gepeso, crosimee Ha gpyrom Gepery
vy KpoMEH Boasl. Oxasanocs, uto ZCAB=12°30", LABC="72°42",

Hafigute MHUPHHY peKH.

1038 21 Ha rope HaxoamrTcs Gamuesa, BreicoTa Koropoil passa 100 M
(puc. 299). HexoTophlit npeamer A v nNogHoxHA ropw Habmoaa-
0T CHa4aja ¢ BepmuHEl B Gamem noa yraom 60° x ropwaoHTy,
a moTom ¢ eé ocHosaHMa C mog yraom 30°. Haitaure smicoty H

rOpHI.

CH&JIHPHUE IIpou3BeIeHHe BEKTOPOB

105 ¥roa memxay BekTopamu

Ilyers @ ¥ b — ABAa JAHHBIX BEKTODA. Orto-
UM OT TPOMSBONBLHOM TOUKH O Bextopst OA=a
w OB=b. Ecan BEKTODBI a u b He sBasorea cona-
pasneHHBIME, To Jayun OA u OB obpasyior yroa
AOB (pue. 300). I'pagycayo Mepy atoro yria obo-
dHauuM BykBolt o B OyaeM FOBODHTB, YTO YIOJ Mew-
1y sexropamu a u b pasen 0. flcHo, 4T0 ¢ He 3aBu-
cur or Beibopa Touku O, OT KOTOPO# OTKIAALIBAIOTCA
BeKTOPHI @ ¥ b (moxbaysck pueynkom 300, noxaxure
970). Eenm BeKTOpPhl @ M b COHANDABJIEHBI, B YACT-
Hoern ogmeE ®a HEX Ay ofa HyJaesnle, To Gyaem
CHHTATH, YTO YroA MeKAY BEKTOpPaMH aunb paseH
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0°. ¥ron memxay BeKTOpaMu a u b oBoanauaercs
Tax: ab.

Ha pucyrke 301 yram mexay BeKTOpAMU pas-
HHl COOTBeTCTBeHHO: ab=30°, ac=120°, bc=90°,
df=0° de=180°.

JlBa BexkTOpA HA3LIBAIOTCA NEPHEHIHKYIAAD-
HBEIMH, €CJIH yroa mMexay HuMme pases 90°, Ha pn-
cynke 301 bLle, bLld, bL7.

106 CranspHoe Npou3BeieHHEe BEKTOPOB

Mgb! 3HaeM, KaK BHINOJHSAETCHA CAOMKEHHEe BeK-
TOPOB H YMHOMEHHE BeKTopa Ha yucno. Beegém emé
OJ{HO AelCTBHE HAJ BEKTOPaMH — CKAJAPHOE YMHO-
KeHHe BEKTODOB.

CxanapusiM NpPOHABEJIEHHEM [BYX BeKTOPOB
HA3BLIBACTCH NPOH3BeJeHHE HX [JIMH HA KOCHHYC
Yria MemxIay HHMH,

Cranapuoe Npou3BE/ieHHe BEKTOPOB aub
ofoamauaeres Tax: a-b unu ab.

Ilo onpeaenerano

P TR R, -
a-b=|al|-|b|cos(ab). (1)
Ecm BEKTOPKI E u b nepnemmuynapuu,

-

T.e. ab=90°, T0 cna{ab} 0, n NO3TOMY a-b=0.
Obparno: ecau a-b=0mn BEKTODE! aub HEeHYJIeBLle,

TO U3 paBeHctsa (1) moaywaem cos {ab]:ﬂ, H, CJe-

AOBATENBHO, ab =90°, T.e. BEKTODHI amn 5 nepreH-
JAMKYIAPHEL

Taxum ob6paszoM, CcKaJspHOE NpPOH3BEJeHHE
HEHYJEBBIX BEKTOPOB PABHO HYJNI) TOTJA H TOJBLKO
TOrja, KOrJa 3TH BEKTOPEI HePNeHIHKYIAPHBI.

Hs dopmyasl (1) Taxxke cueaver, UTO CKaIAp-
HOe NpoM3BejleHWe HeHYJIeBBIX BeKTOpoB ¢ M b mo-
NOKHUTESNHHO {meﬂmrenhuo} TOra ¥ TOABKO TOrma,

koraa a b < 90° (ab > 90°).
260
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E< -
Ha pucyake 302 ab= 35° ac= 90°

je=125° nosromy a-b>0, a-¢=0, b-¢<0.
Ecan a tth, To mo dopmyze (1) nonyuaem
4-b=|al-|b|. B uacrrOCTH,
a-a=|afl.
CranspHOe NPOMSBENEHNe @ -0 HASHIBACTCS
¢KaAfAPHLIM KBAJAPATOM BeKTOpPa @ M obo3HauaeTCH

a . Taxum obpazoM, cKANAPHBIR KBagpaT BeKTOpA
paBes KBAJPaTy ero AJMHBI.

CranspHoe npoMaBeieHHe BEKTOPOB [IHPO-
ko Henojabayercda B ¢manke. Hanpumep, M3 xypea
MEXAHHKHM H3BECTHO, HTO pabora A mnNOCTOAHHON

ciuabsl F npr nepeMemieHuy Teaa U3 Touku M B Tou-
Ky N {pHc.* 303) pasHa NpoOH3BEAEHHIO AJHH BEKTO-
pos cuabl F u nepememenns MN Ha KOCHHYyC yria
MERHAY HHMM!
A=|F|-|MN|-cos¢.
IIpaBas wacTh aTOr0 DABEHCTBA NpPEACTABIA-
er coboil cKamApHOe NPOM3BeAeHHEe BeKTOpoB F |

LA 2 .
MN, r.e. pabora A cuam F pasBHa CKAJAPHOMY
IPOMBBEJIEHHI0 BEKTOPOB CHJBI M MepeMemeHHs:
A=F.MN.

107 Cranaproe npoussejenue
B KOOpAMHATAX

CranapHoe npoHaseieHHe ABYX BEKTOPOB MOM-
HO BEIYHCIHTL, 3HAA KOODPAHHATLI 3THX BEKTODOB.

Teopema

b,
35" . .
$e. o
Bb>0,T¢=0,bc<0

Puc. 302

E
P
M N
Puc. 303

B npamoyroasHoii CHCTEMe KOOpIMHAT

b {x5 ys) Bhipazkaercst Gopmyroit
ia- b = x,.t, + ylyﬁ'

cKa-
AfpHOe NPOM3BENCHHe BEKTOPOB a {x; ¥}

(2)
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JloxkasaTeabCTBO

Ecan xora 6B OMH M3 BEKTOPOB aunb HYy 8-
BOIf, TO CNIPABEIINBOCTE paBeHcTBa (2) oueBMAHA, TAK
KAK KOOPAMHATH HYJIEBOrO BEKTOPA DABHEI HYJIO.
PaccMoTpaM cayuail, Korjga BeKTODH anb HeHy.JIe-
Beie. OTAOMKHM OT NMpouaBonbHON TOukH O BEKTOPHI
OA=au OB=b. Ecan BEKTOPKI anbne KOJLTHHeap-
HE! (puc. 304, a), To no TeopeMe KOCHHYCOB

AB?’=0A*+0B?*-20A -0B - cos 0. (3)

JTO pPABEHCTBO BEPHO M B TOM cjaydae, KOrja
BEKTOPLI anb KoJanuHeapHu (puc. 304, 4, a).

Tak xak AB=b-a, 5.:{:5, Eﬁ:g, To pa-
BencTBO (3) Moxmo sammears rax: |a-b['=|al +
+|b-2ab, m*uwm

a-b=7 (af+8f-|a-B). (4)

-

BexTopnt a, b u b-a wumeor KOOPAMHATE
{213 nahs {203 w2} ® {23 — 235 2 — 11}, mOBTOMY
laf’ =xt+uh |B[ =23+,
|'b ﬂ-f—{xi X, P+ (Yo — 1)
[NToacTasue aTH BEIpAXEeHHA B INPABYIO YACTh DABEH-

crBa (4), nocnae HecHAOKHBIX npeobpaszoBaHME moay-
quM opmyay (2). Teopema aoxkazana.

Caencrene 1

Henyaessle BeKTOPhI E{x,; Yt m I;{:,; y:} mep-
NeHIHKYAAPHBI TOrJa W TONBKO TOrjAa, Koraa
XX+ Y1y2=0.

- —E—
0 B A
cos=1,
- AB%= 04-0B)'=

= 0A%0B% 204- 0B =
= OA% OB~ 204" OBcosa
6)

cosa=-]1,
AB*=04+0B)’=
=04"+0B%204-0B=
=04*+0B% 204 0Beost
a)
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Caencrene 2

p:m:;mfl‘- YA O MeXIY HeHYJeBEIMH BeKTOPAMH
a {xith) 1 b {xy y,} BeIpamaerca dopmynoit

X. X5+
COs 0 = | 51
Tt T -

B camom fene, TaK Kak a-b=|a||?|cos o, T0
a-b
lal-|b|
IlofCTABHB CIOfA BHIPAMKEHHA mus a-b, |a| u
/1| 4epea KOODAMHATEI BEKTODOB @ ¥ b, mosmywmm
opmyny (5).

cos i =

108 CpoiicTBa CKANXAPHOTO
NpoH3BeIeHHsA BEKTOPOB

CransipHOoe NMpoM3BefeHHe BeKTOpOB obnagaer
cARAVIOUIHME CBOMCTBAMM:

Jlaa mobBIX BEKTOPOB a, b, ¢ m moGoro uncaa k
CNPABEJIMBLI COOTHOIIERNS:

1% a ;‘aﬂ, npméu a’ >0 npH az0.

2, a-b=b- - (uepemmmnui aaKomn).

3" (@+b)-¢=a-c+b-c (pacupexeanTensusiit
2aKOH).

19, (ka) b=k (a - b) (couerarensusiii 3axon).

Yreepxaeaue 1° HenocpeACTBEHHO CJAEAVET
us Qopmynst a-a=|al’, a yrsepmaenme 29— ua
olpepeneHud CKRanNspHOrO npouasenenus. Jorarmem
yTeepxaeaua 3° u 49,

BeeséM npAMOYroJbHYIO CHCTEMY KOODAHHAT
1 oboaraunMM KOODAMHATE! BEKTOPOB E, b u ¢ rak:

*;{x:? Uih E{Izi Yabs E{xai Ya}.
chﬂ.nhaya dopmyay (2), nonygaem
(@a+b).-c= () + %) X+ (W1 + Y2 Us =

= (2, %5 + YsYs) + (XX + Yalls) =a - C+ b - C.

YrBepxenue 8° goxasaHo.
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Nokaskem Tteneps yreepxaenue 4°. Bexrtop

ka wmeer koopamuaTs {kx,; ky,}, mosromy (ka)-b=
=(kx,) X, +(Ry) y2 =k (2,2, + y,y3) =k (a - b).

3ameuanne
feno, uTo pacnpefelUTeNbHEEIN 3aK0H HMEeT

MecTo ana moboro yxena enaraemeix. Hanpumep,

1039

1040

1041

1042

1043

1044

1045

1046

1047

(@+b+¢)-d=a-d+b-d+¢-d.

Sanaum

U Imaromanu xkeagpata ABCD ‘D nepecexaiorcs B TOHKe 0. Haﬁ,qu're
YroJl MeX<y BeKTOpaMu: a) AE H AC, 6) A.B H DA B) {]‘A H GB
r}AGHﬂ'B n)DAHGC E}ACH.BD JH]ADHDB E)ADHD(.‘

U Huarosanm pombGa ABCD nepecerkalwrcesa B Touke O, # gma-
roaans BD pasHa CTOpOHE | pumﬁa Hamu{'re Yrojl Mesay Be-

TOpAMH: a]AB:i AD ﬁ}ABH DA B]BAHAD r]DCuﬂD
JI}ABHDA e}ABHCD

J BriumcanTe CKaNApHOE NPOH3BENEHHE BEKTODOB au E, ecin
la|=2, |b|=38, a yron mexxay sumu pasen: a) 45°; 6) 90°; ) 135°.

U B parrocTOpoHHeM TpeyronsEnke ABC co cropoHOil a nposene-
HA BEICOTA BD, Butmcnu're CKalsApHOE NPOH3BEeleHHe BeKTOPOB!

a) AB. AC; 0) AC- CB B) AC - BD; r) AC- AC.

U K oausoii ¥ To# e TOYKe NPHUI0MKEHE! Be CHJIK f H (3, ng_ﬁc'rn}r*
omue nog yraom 120° apyr x apyry, HpﬂqéH*IP[=B, |@|=15.
Haifianre senuuuny paBHogelcTByOmeH cuner H.

U Berupenure CKANAPHOE NPOM3BEJeHHAE BEKTOPOR amn 5, ecJIn:
a) 5{%; —1], b {2; 3); 6) a {~5; 6}, b {6; 5);

B) a{1,5; 2}, b {4; —0,5}.

HoxamxuTe, 4TO HEHYJEBbleé BEKTOPH a {x;y} m b {-y; x} nmepnen-
AHKYVIADHEIL.

JokamuTre, 4TO BEKTOPHI f+f mi -f neprneHinKyAApHEL, ecan { ¥
J — HOOpAMHATHBIE BEKTOPAI.

U Ilpr kakoM 3HAYEHHHM X BeKTOPHI aunb nepneHINKyaapHbl,
ecau: a) 5{4: 5}, E{x;-—ﬁ}; 6) a{x;-1}, 5{3; 2}; =B) E{ﬂ; -3}
b {5; x}?
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1048 1 HaitguTe KOCHHYCHI YIJIOB TPeyTrolbHNHKA ¢ Bepmuaamu A (2; 8),
B (-1; 5), € (3; 1).

1049 O Haliaure yrasl TpeyrosbHmKa ¢ sepmuHaMu  A(-1: V3),

B -E}nc[%:ﬁ].

1050 [ Buruncanre |a+b| u|a-bB|, ecnu |a|=5, |b|=8, ab=60°.
5 iy

1051 I Masectno, uro ac=bec=60° |a|=1, |b|=|c|=2. Boruncmure
(a+b)-c.

1052 d Burumcaure cKaNApHOE MPOM3BEJEHHe BEKTOPOB p=a—b-c¢ u
g=a-b+c, econ |a|=5, |b|=2, |c|=4 ualbd.

1053 E:I Buruncaute CKaJIipHOe NpOM3Be/eHHe BeKTOPOB a u b, ecin

a=3p- Eq ub= p+4q, Te p U § — eMHAYHEE B3AHMMHO TepreH-
OHKYJIADHBIE BEKTOPHL.

IIpumeHenHe CRAAAPHOrO NPOH3IBECHNS BEKTOPOB

K PelleHHI0 3anaY

1054 J HokaxmuTte, 9To ecam AM — Mmeamana TpevroasEuka ABC, To
4AM?=AB*+ AC*+2AB- AC-cos A. Iloasaysacek atTol dopmy-
Joil, JOKAMKHTE, UTO MeAWAHL! paBHOGEAPEHHOrO TPEYTOJBHHKE,
nposeiéHHEble K G0KOBRIM CTOPOHAM, PABHEL.

Pemenne

Touka M — cepesuna orpeska BC, nosromy 2AM = AB+ AC.
Otcioaa monyuaem

{EAM} {EAM} {AB - AE} {AB “+ AC} =
=AB-AB+2AB- AC+AC- AC=
=AB*+2AB- AC -cos A + ACE,
uan 4AM2=AB*+ AC*+2AB- AC-cos A.
Bropoe yreep:AeHHe 3ala4H AOKAMHUTE CAMO-
CTOATENAbHO,

1055 Haiiaure yroa, JesKaluii NpOTHB OCHOBAHHSA
paBHOOEAPEHHOr0 TPEYroJbHUKA, eCc/M Meana-
HBl, MpOBeiéHHbIe K GOKOBBIM CTOpDOHAM, B3a-
HMHO NepHeHAnKYAAPHEI.

Pemenue Puc. 305
IIycte ABC — pasrHODefpeHHBIH TPeyroJbHHK
¢ ocHopadMem AB n AA,, BB, — ero Meauanss, npﬂneneuﬂue K

foxoBelM cropoHaMm (pue. 305). Beepém ofozHauennsa CA,—a.

Coomuowenus sexdy
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1056

Soma e W N =

[+ 2

10
11

12

14

15

CB,=b,CA,=CB,=a.Torna AA,=CA, -CA=a-2b, BB,=CB, - CR

55-25, MoaToOMY
AA, BB, =(a-2b)-(5-2a)=5a-b-2a-a-25.b. (6

ITo VCIOBHIO 38Aa4M AA J.B.Bl H, CJeJOBATeILHO, A.:‘L1 B.Bl:u'

Ilanee, a-b=a%cosC, a-a=a?, b-b=a? mosromy PaBeHcTBO (|

npuauMaer Bua 0= 5afcos C - 4a? Orcrona nonywaem cosC = E’

£ZC = 36°52'. o
JHoxaxuTte, 4To AMAroHAaNM poMba BIAMMHO NePHeHAMKYIADHEI,

Bonpocs! gast nosropenus K raase XI

HauepTtuTe 0CH KOODAHHAT ¥ MOCTPONTE eAMHHYHYIO MOJYOKDY®-
HOCTh.

OfsACHATE, YTO TAKOE CHHYC M KOCHHYC yria O W3 NpOMeXVTHa
0°< o< 180°.

Yro Hasmpaerca TaHreHcoM yroa «? [na xaxoro aHavdeHHA o
TAHTeHC He ONpeAeséH M nodeMy?

Yro HaswiBaeTca KoraHredcom yraa of Ias xkaxux sHadeHHH o
KOTAHTEeHC He ONpeAenéH ¥ nodemy?

JokaxnTe OCHOBHOE TPHIMOHOMETDHYECKOe TOMKIeCcTEOo.

Hannmure GopMyasl NpHBeIeHHA.

BriseguTe (hopMyisl, BEIPAMKAKONIHE KOOPANHATHI TOYKH A ¢ HeoT-
pHuAaTeNbHON opAMHATON Yepead AMMHY oTpeaka OA U yroa Memxay
aygom OA o monoxuTenbHON noayocso Ox.

ChopmynupyiiTe H JOKAXKHTE TEOPEMY O IUIOIIAAH TPeYTrOJbBHHKA
(BRIYMCIeHHe MJIOMIAJH TPEYTONBHHKA 1O ABYM CTODOHAM H YIUIY
MEeXIYy HHMH),

CohopMynupyiiTe H JOKAKHUTE TEOpeMY CHHYCOB.

ChopMynupyiiTe H AOKAKHTE TEOPEMY KOCHHYCOB,

Yro 03EAYAKOT CA0BA spellleHHe TpeyroJbHKKas? ChopmyaupyHre
TPH OCHOBHBLIE 38/a4ll HA pelleHHe TPEYroJbHHKA M O0BLACHHTE,
K&K OHH DellaioTcH.

OfbacHUTE, KAK ONpeaeNHTs BBICOTY IpeaMera, OCHOBAHHME KOTO-
poro HeJOCTYIHO,
ObbacHuTE, KAK M3MEpHTEH paccToAHHE N0 HeJoCTYNHOH Tauxn

Dﬁmzcan’re. YTO O3HAYAKT CJOBA «YTOJd MeMIY BEKTOpAMH an

b paBeH (». B KaROM ciayuae YroJ MOy BEKTOPAMH CuMTaeTcH
paBHBIM 0°7

Kakue nBa sexTOpa HASBIBAIOTCH NEPNEHANKYIAPDHEIMHA?

266 Taasa XI



16
17

18

19

21

1057

1058

1059

1060

1061

1062
1063

1064

Yro Takoe CKANAPHOE NpPOM3BeAeHHe ABVX BEeKTOpDOBT

B kakoMm ciiydae CKANAPHOS NPOH3BeAeHHe HEHYJIEBHIX BEKTODOB:
a) passo 0; 6) Goaswme 0; B) mensme 07 .

BriseguTe (hopMysny, BHIpAMKAKINYI0 CKAJAPHOEe NPOH3IBEleHHEe
BEKTOPOB Yepe3 X KOODAHHATHI,

danMmuTe YCAOBHEe NEPHeHAHMKYJIAPHOCTH ABYX HEHYJIEBRIX BeK-
TOpPOB ¢ KoopauraTaMu {x,; ¥} 1 {x;; y.}.

BriseguTe (hopMyny, BRIDAMKAOIIYIO KOCHHYC VIJla MeEXJy HeHy-
JeBEIMH BEKTOPAMH 4Yeped HX KOOpOAHHATHEL.

ChopmyaupyiiTe ¥ JOKAXKHTE YTBepKAeHNA O CBOHCTBAX CKAJAD-
HOr0 NMPOM3BeJleHus BEKTODPOB,

[IpuBeauTe NpHMEpP HCNONL30BAHMA CKAJAPHOrO NPOH3BEACHHS
BEKTODOB NPH peIIeHHH reoMeTpHuYecKMX 3ajad.

JlomonHauTeIBHBIC 3aaUH

B pasnobGeapennoM tpeyroabEuke ABC AB=AC=b, £ZA=30°
Halizure Bricotsl BE w AD, a rakme orpesku AE, EC, BC.

- Haitaure nnomans Tpeyroasuuxka ABC, ecau:
a) BC=4,125M, ZB=44°, £C=T2%
6) BC=4100 M, £A=32°, £ZC=120°.

JlokaxuTre, 9TO NJAOOIAAL BHINYKJIONO HeTHIPEXYTONLHHKA PABHA
NOJOBHHE NPOH3BEJeHHHA ero AuaroHagel Ha CHHYC Yria MexIy
HHMH.

- Hcnonssysa TeopeMy CHMHYCOB, pelunTe Tpeyrogbuuk ABC, ecau:
a) AB=8cMm, ZA=230° ZB=45%

6) AB=5cm, £ZB=45° ZC=60%

B) AB=38cm, BC=3,3cM, LA =48°30"

r) AC=10,4 cm, BC=5,2cm, ZB=62°48'".

-l Ucnoneaya TeopeMy KOCHHYCOB, pemuTe Tpeyronasuk ABC,

eCJIH:
a) AB=5cm, AC=T,5cmM, £LA =135

6) AB=2V2 am, BC=3 am, £B =45

B) AC=0,6 M, BC = ? aMm, £C=150°,
- B rpeyroasauxke DEF DE=4,5am, EF=9,9 am, DF=T0cMm.
Hajinure yriasl TpeyrojibHHKA.

Hafigure Guccextpucy AD Tpeyroasamka ABC, ecim ZA=dq,
AB=¢, AC=b,

Yrobsl onpefilennTh PACCTOAHHE Mexay Toudkamu A ®m B, xoropoe
HeJAL3d MU3MEepHTE, BRIOHDAIT TPeTsio Touky C, M3 KOoTOpoi BHAHEI
Toukn A u B. Hamepus yron ACB u paccroauns AC u CB, naxo-
aar paccroaane AB. Hafigure AB, ecoimn AC=5b,CB=a, £ZACB=uq.

Coomuauienug Mexdy
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1065

1066

1067

1068

1069

1070

1071

1072

1073

J JlokaskuTte, 9T0 TpeyroasHuk ¢ BepmuHamMu A (3;0), B(1;5) i
C (2; 1) rynoyronsnsiii. HaliiuTe KOCHHYC TYIOrO YIJIa.

] HaiiguTe ANMHY BEKTODA a=3i- 4__;", rae in }r_ KOOPAHHATHEe
BEKTOPSI. '
J Hadigure auaroHany NapanjexorpamMma, Hocwpnenﬁﬂrlq\ HA BeK-

Topax a=5p+2q u b=p-3q, ecan |p|=2J2, |q|=3 n pg=45°.
i IIpsn kKakoM 3HAYEHMH X BEKTODHI E =xa+17b n E =8a-b
o

NeprHeHANKyAApHEL, ecau |a|=2, |b|=5 n ab=120°7

d B npamoyroasHoM paBHODeADEHHOM TDPEYTOJBHMKE NPOBEeHE!
MeIHMAHLl M3 BepINMH OocTpuIX yraoe. Haltaure ocTpelit yron mesx-
AV 3THMH MeaHaHAMH.

< B Tpanenun ABCD c¢ ocuoanuamu AD=16cm u BC=8cwm
foxoBasa CTOPOHA paBHA 47 cm, a ZADC =60°. Yepes sepmiuny
C nposeaeHa npamas [, AeJAlas TPaNenHio HA [ABA MHOIOYIONb-

HHKA, DA0MANH KOoTOphiX paBHsl, Hafigure niaomans Tpaneuuy u
AMHHY OTpe3Ka npaMoii [, 3aKTIOYéHHOT0 BHYTPH TPANEIHH.

i B rpeyroasanke ABC, naomaak KOTOpOr'o paBHA 3J3, yron A
ocTpeiit, AB = 4&, AC=3. Hajiaure paguyc oKpy#HOCTH, ONH-
CAHHON OKOJIO TPeYTroJEHHKA.

U Har pomb MNPQ. Orpesok MF — 6uccexkTpuca TpeyroJbHHKA
MPQ, £NMQ=4a, FQ =a. Hafigure naomans ganHoro pomba.

IIpumenenue cKaAAPHOro NPOM3BECHHA BEKTOPOB
K pelieHHI0 3a1a4
YeruipéxyroasHuk ABCD gsagads KOODAMHATAMH CBOMX Bep-

muH: A(-1;2), B(1;-2), C(2;0), D(1;6). Hokamxure, HTO
ABCD — tpanenus, 1 HaiiguTe eé mnjolaib.

Pemeane 5

BexTopst AD 1 BC uwmeior KOOPAHHATEHL: AD {2; 4}, BC {1; 2}. O
BEKTODbl KOJJMHEADHBI, TAK KAK HX KOODJAMHATH NPONOPIHO-

HaasHEl, [lo KOOpAHHATAM BEeKTOPOB AD u BC HAXOOMM HX AJIH-

usi: AD = 20, BC = J5. Takum ofpasom, AD| BC u AD> BC,
caegosaTensHo, ABCD — Tpamena ¢ OCHOBAHHAMH
u BC. Ilycrs S — nnomanes tpanenus ABCD, CornacHo yTBep-

nennio sanaun 1059, S=.l AC-BD-sinq, rae o — yroan Mexiay

-ﬁ“‘h—p
AC u BD. Tlo dopmyne (5) § 3 vaiiném cuavana cos (AC B/LTaR
kax AC {3; -2}, BD {0; 8), To AC = V13, BD=8 u cos (AC BD)=
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I 1074

1076

=3;ﬁ{%15ﬁ == ;'H Orciona caemyer, 4Tto sina = % Taxum
1 3 Ly
obpasom, S = —-J13-8- == =12,
2 J13

Touxa M nemur Ba cropose BC rpeyronsunka ABC w BM = EMC.
Hoxamure, 4TO

(1+ k) AM?=k*b*+ 2bck cos A + ¢2,
roe b= AC, e= AB.

Pemenne
Ilo VCJIOBHMIO 38784H M AEKHT HA OTpe3Ke BC m BM=kMC,

no-a-muyBM kMC nau BM = k{BC BM} CnepnosarensHo,

BM—mBCf—{AE AB).
. ITo npaBuny TpeyroibHMKA CIOMEHHH BEKTODPOB _*=A_B'+BM 3
winm AM=AB+-* (AC-AB)=-t_AB+-*_AC. Taxum
1+k 1+k 1+k

obpaaom,
(1+k) AM = AB + kAC.
Otciopa nonyuaem:
(1+k) (AM - AM)=(AB +kAC) (AB + kAC) =
=AB-AB+2kAB. AC + k2AC - AC.
Tax xax

—

AM AM AM“ AB AB= ct,
AC-AC= b3, AB.AC= be cos A,
TO MoAyUeHHas GOpMYNIA COBIANAeT ¢ McKoMol dopmyaoil.

B tpeyronsanre ABC orpesox AD — 6uccextpuca, AM — megn-
ana, b= AC, e= AB. Hokaxure, uro:

_ &bc [1+cos A,
8) AD= "3

6) AM = %Jh*+c’+2&ccnaﬂ.

Nuaronanyn napajajeiorpaMMa B3aUMHO HepPHeHANKYIADHEL.
HoxakuTe, 4T0 9TOT HApajjejorpaMM seagerca pombom.

Hoxamure, uro koadduuuenT nogobug AByX Mogo6HLIX TPEYroih-
HHMKOB PaBeH OTHOIIEHHIO PAJAMYCOB OKPYIKHOCTEeH: A) ONHCAHHBIX
OKOJIO TPeyTroJbHHKOB; 6) BIHCAHHEIX B 3TH TPEYTOJNbLHHKH.

Conmuowenun sexedy
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T'nasa XII

JNJInHA OKPYHKHOCTH
H ILIOIIANbL Kpyra

B bl 3HAETE, KaK U3MEPAIOTCA OTPE3KW W KaK MIMEPAIOTCA NNoWaay
MHOrOYronsHWKoB. Bam masecTHel GOPMYNL, NO KOTODLIM Mox-
HO BbIMMCIMTE NNCLIANAK TPEeYroNbHUKE M HEKOTOPLIX YeThiPEXYTron,.
HWKOB. A KBK BMMCNWTE ONMHY OKPYXHOCTW W NNOWAOL KPYFa, BChy
WasecTed Mx paguwyc? OTBET HA 3TOT BONPOC Bbl HaWOETe 8 arop
rmase. Ho cHa4ana Ham NPeOCTOMT NO3HAKOMUTLCA C KPacHBbiMy
reOMETPHUYECKUMY DUrypamu — NpasuibHeIMA MHOTOYrONbHUKaMMY,
BBIBECTH ONA HWX BaxHbie GOpMynbl, a 3aTéM YXKe C WX NOMOLULLI
Mbl Nony4MM GOpPMYNEl ANKHLE OKPYKHOGTH WM NNoWanW Kpyra.

m ITpaBuIbHBEIE MHOTOYTOJBHUKH

109 IlpaBuabHBIH MHOTOYTrOJBHHK

IIpaEHABHEIM MHOTOYFOJBHHKOM HA3BIBAETCH
BRIMYKJALIH MHOIOYroOJABHHK, ¥ KOTOPOTO BCe YTkl
PaBHEI H BCe CTOPOHLI PABHAI.

IIpuMepaMe NPABMJILHEIX MHOIOYIOJLHHKOB
ABNAKTCA PABHOCTOPOHHHMH TPEYrOJBHHK H KBaj-
pat. Ha pucyrre 306 naobpamens npaBHABHEIE 11H-
THYTOJBHHK, CEMHYTONBHHK ¥ BOCEMHYTONBHHE.

Brisepem dopmyny Ans BRIYHCAEHHMS yriaa o,
OpasHaBHOrO n-yrogsHuxa. CyMma Bcex yrjios Ta-
KOT0 n-yroJbHUKa paBHa (n— 2)- 180°, npuuém Bce
ero yrisl paBHEI, IO3TOMY

a. =82 1800,
n

110 OxpyxHoCTH, OMHCAHHAN OKOJIO
NPaBHIBHOI0 MHOIOYroOJbHHKA

HanoMHHM, 4TO OKDYKHOCTH Ha3blBAETCH
ONMCAHHON OKOJIO MHOIOYrOJbLHHKA, €CJIHM BCE Bep-
WIHHB MHOTOYIOJbHMKA JIesKAT Ha 3TOH OKpYMHO-
cru. Jlokakem Teopemy o6 OKpPYMHOCTH, ONHCAHHOM
OKOJIO MPAaBHJILHONO MHOIOYIOABHHUKA. Puc. 306

270 Tagea XIT



Teopema "
R TR AT LI R S S T SR PR TS N
| Orxono mroforo nNpaBHABHOTO MHOTOYIOJBHHMEA . .
MOMHO ONHCATE OKPYEHOCTE, H NpHTOM TOJABKO

oamy.

JoxasaTenscTBO

Myeres A, AA4.... A — NpaBUIBHEI MHOrO-

yroaeHHK, O — TOMKA mDepecedeHHs OHCCEKTPHC
vraos A, u A, (puc. 307).
' CoegpHAM TOuKy O OTpe3KAMH € OCTAJTE-
yuIMH BEDIIMHAMH MHOTOYIONBHMKA M JOKAMKEM,
gro OA;=04;=...=0A4,, Tax rag ZA,=2Z4,, T0
21 =4£3, noaromy TpeyroiasHuk A,A,0 pasroben-
perabiii: B HéMm OA,=0A,. TpeyroasEukn A,A,0
uw A,A40 paBHE MO ABYM CTOPOHAM M YLy MekK-
ay HuMB (A,4,= A A,, A,0— ofmas cropoHa M
/3=4£4), caeposarensno, OA;=0A,. Touno Ttax
e MOJKHO Jokasath, uto OA,=0A4, 0A;=0A4,
HT. X

Hrak, OA,=0A4;=...=04,, 1.e. Touka 0O
pABHOYZAJNEHA OT BCeX BepPIINH MHOIOYIOJbHH-
ka. IToaromy oxpyxHOCTH ¢ HeHTpoM O u paguy-
com OA, ABIAeTCA ONHCAHHOHN OKOJO MHOrMOYroJjb-
HHKA.

Joramxenm Teneps, YTO ONHCAHHAA OKPYKHOCTD
ToabKO ofHAa. PaccMoTpHM kaxue-HuOyabL TpH Bep-
LIMHLI MHOTOYTOJNLHHKA, HANpuMep A, A,, A, Tak
HAK Yepes 3TH TOYKH IMPOXONHT TOJABKO OJHA OKPYM-
HOCTB, TO OKOJNO MHOrOyroabEMkKa A, A,A4;...A,
MOMHO ONHCATE TOJBKO OJHY OKpy#HOoCTE. Teopema
A0KA3aHA,.

111 Oxkpyxuocrs, BIHCAHHAA
B NPaBHJIBHLIN MHOTOYTOJbLHUEK

HanmoMuamum, wWT0 OKDYVHHOCThL HASKIBAET-
CH4 BnmcaHHO# B MHOTOVIOJABHHK, €CJAH BCe CTOpO-
fbl MHOTOYrONIBHMKA KAacalTeA 3TOH OKPYRHOCTH.

Hdauna expymnocmu
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Hoxamem Tteopemy of OKpYAHOCTH, BOHCAHHOH B
HNpaBHJLHBIH MHOIOYTOABHHEK,

Teopema

B mofoli npaBHJBHBIH MHOTOYTOJABHHK MOMKHO
BIMCATE OKPYAHOCTEH, H NIPHTOM TOABKO OJHY.

JokasaTeasCTBO

Iycre A;As...A, — IPaBHABHEIH MHOIOVIO/b-
HHEK, O — UeHTp OnNHcAHHOH oKpyxRHOCTH (pHc. 308).
B xone nokasarenkcTBa NpeibIAyHieil TEOPEMLI Mbl
YCTAHOBHIH, 9T0 ADA A, = ADA A, =...=A0A _A,,
MO3TOMY BBICOTHI 3THX TPEYIrOJALHUKOB, NPOBEHEH-
Hble 3 BepmHHl O, Takxke OyayT paBHBEI:
OH,=0H,=...=0H,. Orcoja cieiyeT, 4T0 OKPYXK-
HOCTHE ¢ mnentpom O m paauycom OH, npoxoaur
yepeas Toukn H,, H,, ..., H, u Kacaerca cTOpoH
MHOTOYTOJBHUKA B 3THX TOYKaX, T.€. 9Ta OKpPYX-
HOCTh BIHCAHA B JAaHHBIH NPABHJABHBIH MHOIO-
VIOJILHAK.

JlokaxeM Teneps, YTO BHOHCAHHAA OKPYMXK-
HOCTBb TOJBKO OJHA.

[IpegnonoxumM, YTO HAPAZY C OKPYXKHO-
¢Thi0 ¢ nentpom O u pagmycom OH, ects m apy-
rafd OKPYMHOCTb, BIMCAHHAA B MHOrOYIrOJbHHK
A A;...A,. Torna eé nearp O, paBHOYAANEH OT
CTOPOH MHOI'OYroJIbHHKA, T.e. Touka O, JeXHT Ha
Kaxaoil U3 OHCCeKTDHC VIJIOB MHOTIOYIrOJBHHKA H,
cleloBATENLHO, COBHOagaeT ¢ Toukoi () nepeceye-
H¥A aTHX OHccexTpre. Paauyc aToll OKDPVHHOCTH
paBeH DPACCTOAHHIO oT ToukH O [0 CTOPOH MHOro-
yroasH#Ka, T.e. pasen OH,. Takum ofpaaoM, BTO-
pas OKpYKHOCTH coBnajgaer c mnepsoil. Teopema
AoKa3aHa,

Cnencerene 1

ORpy®HOCTH, BINHCAHHAH B NPABHJIBHEIH MHOro-
YrOALHHK, KACAETCH CTOPOH MHOrOYTOJLHMKA B MX
cepeaHHax.

2?2 Fnasa XTI



Caencreme 2

[leHTP OKPYKHOCTH, ONHCAHHON OKOJO NPABHILHO-
o MHOTOYTOJNILHHKA, COBNAJACT C LEHTPOM OKPYIK-
(OCTH, BIHCAHHOH B TOT #e MHOTOVTOJLHHE.

9Ta TOYKA HASLIBAETCHA UEHTPOM NPAaBHALHOIO
MHOTOYTOJBHHKA,

112 Dopmynast a8 BEIYHCICHHA
MJIOUIAAH MPaBHIABHOTO
MHOTOYTOJBHHKA, €r0 CTOPOHBI
M pajuyca BIIMCAHHOH OKPY/KHOCTH

IIyers S — naomans NPaBUABHOrO N-yrojb-
HHK4, @, — ero cropoHa, P — nepumerp, a4 r H
R — pajuychl COOTBETCTBEHHO BIMCAHHON H ONH-
caHHONM oKpy:kHOCcTeH. JlokaxeMm cHavana, 4To

_1
=5 Pr. (1)

CoeiMHHM LEHTP AAHHOTO MHOIOVIOJIBHHMKA C
ero sepmuaaMu (cM. puc. 308). Torga MHOrOYrosib-
HHK pasobbéTcsa HA N PaBHBIX TPEYroJbHHKOB, ILIO-

aAk Ka)aoro U3 KoTopux OvaeT paBHa %a"r. Cae-
AOBATENBHO,
1

] it

1 . p—
S=n- 20 = —E{na"]r = 2Pr.
Buipepem nanee dopmyab:
a, = 2Rsin 15, (2)
r = R cos liﬁ?. (3)

Ins BeiBoga aTHX (POPMYJ BOCIOABL3YEMCHA DH-
cyaxkom 308. B npamoyronsHoM Tpeyronsauke A, H,0

_ % _n-2 jan0_ ggo_ 180°
cay =% =222 180 =

CrnenoBaTedasHO,

a,=2AH, =2R cos(QT - ”;nﬂf-] = 2R sin —l?b.
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r=0H, = Rsin[gﬁ“ - %) = Rcos 132,

INonaras B dopmyne (2) n=3, 4 n 6, noayaum
BLIPDAKEHHA [ANA CTOPOH NPaABHJABHONO TPeYroJbHM-
K&, KBaJipaTa M NpaBMJIBHOIO mecmymnnnnxa'

= 2R sin % = 2Rsin 60° = 2R - Y2 = RJ3,
= 2R sin li“ 2Rsin45“=2ﬂ--§-=RJ§,
= 2R sin 136“ = 2R sin 30° = 2R % = R. (4)

113 IlocTpoenne npaBHIBHBIX
MHOTOYTOJIBHHKOB

Pacemorpus cnocofikl MOCTPOEHHA HEKOTODHIX
NPABHMIBHEIX MHOTOYIOJBHHUKOB C NOMOINBI LIAPDKYAR
u auHelikn, IlocTpoeENA NPABHIBHOTD TPEVIOALHHKA
¥ NPaBHJBHOI0 4YeTHIPEXYIOJBHHKA, T.e. KBajpaTa,
paccMaTpHBATHCE paHee. JlnA DocTpoeHHMA NpaBHIIL-
HBIX N-YFONBHUKOE NpH n>4 06RYHO HCHOAB3Y-
eTCA OKDYHOCTH, ONHCAHHAA OKOJI0 MHOTOVIOAb-
HHEKA.

danaua 1

[locTpouTe NpaBMIBHEIR IHECTHYTOJBHHE,
CTOPOHA KOTODOI'O PABHA JAHHOMY OTPE3RY.

Pemenne

Jna pemenuaA 3agauyy Bocnosssyemcs Gopmy-
ao#t (4). Iyers PR — nanuslit orpesok. IlocTponm
OKPYKHOCTE paguyca PQ ® oTMeTHM Ha He#l mpo-
HM3BOJBHYIO TOYKY A, (puc. 309). Barem, He MeHASA
pacTBOpa NHPKYJAA, MOCTPOMM HA 9TOH OKDYHHOCTH
roukn A, A;, A, A;, A; Tag, urobnl BBIOOJHA-
nuchk paBeHeTBa A A, = A A;= A A =AA;=AA,.
COEEHHHH nocinegoBATENBHO MOCTPORHHEIE TOMKH OT-
peskaMM, MOJYYMM MCKOMBIN NpaBMIBHBINA IIECTH-
YroapHHEE A, A, A A AA;,.

Ana nocTpoeHNs NPABMJABHBIX MHOTOYTOJBHH-
KOB HACTO MCHOJB3YETCHA CAeAVINIAA 3anaqa;
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3anaua 2

Han npasuabHBIl n-yronsHuk. IloctrpouTs
[IPABHABHEIN 2n-yrOABLHHK.

Pemenue

IMyers AA,;...A, — paEHE  npaBuAbHBIN
n-yroasHuK. Onuumem OKOJ0 Hero OKpYXHOCTH.
Ilna aroro mocTponmM GHcceKTpHCEI yrios A, u A, |
ofoanaunm Oyxsoit O TOYKY MX nepecedenus. 3aTem
poBeAEM OKPYHHOCTE ¢ UeHTpoMm O pazmyea OA,
(eM. pre. 307).

Jna pemenHs 3ajaYM AOCTATOYHO pasje-
AUTh Ayru A A, AzA,, ..., A A, nonojaM H Kax-
AyI0 M3 To4der aenenmsa B,, B,, ..., B, coeAMHHTH
OTPE3KAMH € KOHIAMM COOTBETCTBYIOIIEH Ayra
(puc: 310, Ha sTom pucyHxe n=6). [lna nocrpoe-
HuA Toyex B,, B,, ..., B, MOXHO BOCHNOJL30BATH-
cf CepelMHHEIMH NEPNEeHAWKYIAPAMH K CTOPOHAM
nauHoro n-yroasHnka, Ha pueynre 310 rakuMm cmo-
cofOM NMOCTPOEH NMPaBHJIBLHBIN JABEHAAUATHYTIOJBHUK
A,B,A;B;...AsBg.

IIpamensasa yrkaszaHHeIl cnocol, MOMHO ¢ no-
MOUIBIO MHPKYJIA ¥ JHHeNKH IOCTPOMTE LeJblil paa
NPABHJABHBIX MHOTOYTONBHMKOB, €CJH [OCTPOeH
oauH 13 Hux. Hanpumep, NocTPOUEB NPaBHJILHBIN de-
ThIPEXYTOJBHHK, T. €. KBAADAT, ¥ NOJbL3VAChH PE3yiib-
TATOM 38OTAYH 2, MOMHO INOCTPOHTH I:[]JBBHJILthﬁ
HOCEMHYTOJBHHEK, 3ATEM NPAaBMIBHLIN MIECTHAAIIATH-
VroJsHHK H BoobGimle npaBMABHEIN 2*-yroasHHK, roe
k — mwoboe nenoe umncno, bonsmee JBYX.

3ameuanue

PaccMmoTpeHHBle NPHMephl [MOKA3BIBAIOT, YTO
MHOTHE NpaBHJIBHEIE MHOIOVIOJABHHKH MoryTt OBITH
NOCTPOEHL!I ¢ NMOMOIIBI0 NHPKYAS M auHeiikn, Oxa-
3LIBaeTCH, OOHAKO, YTO HE BCe NPABHIbBHEIE MHOIO-
VIOJIBHMKH JONYCHAKT Taxkoe nocrpoenue. [loka-
3aHO, HAUDHMMEp, YTO NPABHJABHBEIN CEMHYTOABHHK
He MoskeT GBITH MOCTPOEH IPH NOMOINM HHDKYIS H
AuHeitkn, JloboneITHO, ¥TO ¢ MOMOINBK) 3THX HHCT-
PYMEHTOB MOMHO NOCTPOHTE NPABHILHLIN cemHa-
AUATHYTONBHHK,

275

Puc. 310

Jauna oxpyxrocmu
u namyads xpyza



1078

1079

1080
1081
1082

1083

1084

1085

1086

1087

3anaumn

Bepuo au yreepsaerue: a) mioboit NpaBMAbHBIA MHOTI'OVIOIL.
HHK ABNAETCA BRINYRKABIM; 6) m060if BRINYKIALINH MHOTOYTrONbHRR
asnaercsa npasuabHeIiM? Orser oflocHyiiTe.

Kakue u3 cleayomux yTBepPKAeHMI BePHBI! a4) MHOIOYTOJBHHK
ABJAAETCH NPaBHALHBIM, €CJH OH BBRINVKJBIA M BCEe ero CTOPOHL
paBHbl; 6) TpeyroJbHHK HBJASeTcs NpPaBUJILHBIM, eC/AH BCE erg
Yrasl paBHbl; B) 110600 PABHOCTOPOHHHII TPEYroJbHHK ABJIAeTCH
NPaABHABHBIM; ') 11000 YeTHIPEXYTOJBHUK C PABHLIMH CTOPOHAME
AsaAgerca npasuasHEIM? OTser ofocayiiTe.

Joraxure, uro gioboi NpaBHABHBEIN YeTHIPEXYIOJIBHHK ABIAETCH
KBaJIPATOM.

] Hafiaure yrasl NpaBHALHOTO N-YroJbHHKA, €CHIH: a) n=3;
6) n=5:8)n=6: 1) n=10; 1) n=18.

Yemy paBHA CYMMA BHENIHHX YIVIOB HPABHJIBHONO N-YrOJLHMKA,
ec/IM NpH Kax.aoil BepmMHe B3ATO M0 OZHOMY BHeUIHeMY yray?

. CroiabKO CTOPOH HMEeT NpPaBMALHEIH MHOro-

YroAbHHK, eCIH KaM/Ablli ero yroa pases: a) 60°;

6) 90°; B) 135%; r) 150°7

J Crompko CTOpPOH HMEeT NpPABHJIBHLIN BIIH-

CAHHBI MHOTOYTOJBHHK, €C/JAH AYyra ONHCAHHOM
OKPYHOCTH, KOTOPYIO CTAHBAET €ro CTOpPOHa,

pasHa: a) 60°; 6) 30°; 8) 90°; r) 36°; a) 187; e) 72°7
Hokamure, 4T0 CepeAMHHLIE MNePHeHAMKYIADL! al
K mobbIM ABYM CTOPOHAM NPABMILHONO MHOIO-
yroisHuKa aubo nepeceralorcd, aub0 COBIANAIOT.

Hoxaxkure, uTO nNpAMBIe, cogepkammue Ouc-
CeKTpHCHI JMobBIX ABYX VYIJ0B NOPaBHABHONO
MHOTOYroJibHHKa, aubo nepecexarwrcs, aubo co-
BOAJAIOT,

U Ha pucynke 311, a uzobpaxéH KBAAPAT, BIH-
CAHHBLIH B OKpY:HOCTL paauyca R. Ilepeueprure
Tabauny B TeTpaib ¥ 3ANO0JHHTE MYCThIE KIETKH
(a, — cropona kBagpara, P — nepumerp Keajpa-
Ta, S — ero naomagb, r— paguyc BHHCAHHOH Puc. 311 |
OKPYIKHOCTH). i

N R r

6)

ag
6

28

16

G feke | QOB | =
1%
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- Ha pucynxe 311,06 wn3obpakén npasuisHBIN , TPEYTrONbLHHE,
BIMCAHHBLIH B OKpYXHOCTh paamyca R. Ilepeueprure Tabauny B
TETPAJE M SAMOJHHTE NVCThie KiIeTKH (a; — CTOPOHA TPeyroibHH-
Ka, P — nepuMeTp TpeyroJbHHKA, S — ero miolnais, r — pagayc
BIHMCAHHON OKPYKHOCTH).

N R r a, P S
1 3

2 10
3 2

4 5

5 6

- IlepuMeTp mpaBMABHOIO TPEyroAbHHKA, BIMCAHHOTO B OKDYIK-
HOoCcTh, paBeH 18 cm. Haligure cropoHy kBaapaTa, BIHCAHHOIO B
TY K€ OKPYMHOCTE.

i Ceuenve roJlOBKH rasoBoro BeHTHJH uMeeT (hopMy NpasHJIbHO-
o TPeyroJibHHKA, CTOpoHa KoToporo paBHa 3 cm. Kakum gonsen
OBITE MHHAMAJNLHBIN AHMAMETD KPYIVIOrO MMENe3Horo CTep:xHA, M3
KOTOPOTD H3aroToBJIAKT BEHTHILT

I INonepeunoe ceueHHe jepeBaHHOro OpycKa #ABNAeTCA KBajgpa-
ToM co cTopoHoi 6 cm. Hafignte Hanbonsiuinil gfuaMeTp Kpyraoro
CTEePMHA, KOTOPEIA MOMHO BHITOUMTE M3 aToro Bpycka.

d OKoNo OKPYIKHOCTH ONMCAHLI KBAJAPAT M NPABHJBHBIN LIeCTH-
yroasEHK. Haligure nepumerp KBajparta, eciad HepHMerp MIeCTH-
yroaibEHHKa paBeH 48 cum.

d Oxkosio npaBMABHOTO TPEYrOJBHUKA ONMCAHA OKPY/KHOCTH pa-
anyca R. Jlloxamure, uro R=2r, rge r — paiHyc OKPYIXKHOCTH,
BIHCAHHON B 3TOT TPEVIOJALHHEK.

J Haitgure naomans S NpaBHILHONO N-yroJbHHUKa, ecau: a) n=4,
R =3J2 em: 6) n=3, P=24cm; B) n=6, r=9cm; 1) n=8,

r = 5J8 em.

J Paccroanamne MeXay HNaPadleNbHbBIMH TFDAHAMH [IECTHIPDAHHON
ronoekH Goara, OCHOBAHHE KOToporo uMeer GopMy OpPaBHIALHOIO
miecTHYrojibHHKAa, paBHo 1,5 em. Haligute njomans ocHOBAHHA.
d CropoHsl npaBHJIBHOIO TPEYrodsRHHKA, KBAAPATA H NPaBHIb-
HOrO IIEeCTHYrOJBHMKA PaBHBI Apyr apyry. Hadingure orHOmenus
naomageli aTHX MHOTOYTOJLHHKOB.

J Haiigure oTHOmMEHMEe INOMIAJe#l ABYX NPABHAbLHBIX IIGCTH-
YrONILHMKOB — BIMCAHHOTO B OKPYKHOCTh M OIHCAHHOIO OKOJO
HEE,

J Buipasute cTOpOHY, NEPHMETD M NJ0IMAAL NPABHIBHOIO Tpe-
YrolBHHKA: a) 4Yepes pajuyc BOHcaHHOH oKpysHocTH; 0) uepea
paanyc onucAHHON OKPYKHOCTH.

Hauna oxpymrocmu
2?’ u naowads Kpyea



1099 IlpaBuibHBIN BOCEMHYTPOJLHMK A, A,...A; BOHCAH B OKPY:KHOCTE
paauyca R, JlokaskuTe, 4TO YeTHIPEXYTOABHHAK Az A A A, Asndaer-
cA NPAMOYrOJALHHKOM, H BhIDA3HTE ero IJIOMIALL 4Yepes R.

1100 J C noMOmIbio HUPKYIA ¥ JHHeHKHM B JAHHYVIO0 OKPYHHOCTL BIH-
IIHTe: &) NPAaBHABHBIN ImMecTHyroasHMK; 6) npaBmAbHEIR Tpe-
VroJBHHK; B) KBAJPAT; I') OIPABHABHEIH BOCEMHYTOJABHHK.

E JlnuHA OKPYKHOCTH M ILIOMIafb KPyra

114 JInuua OKPYRHOCTH

Yrolsl NOAYYHTE HAMTAZHOE NpPEeACTABJIEHHE O
ANHMHE OKPYXHOCTH, mpeacTasum cebe, 4TO OKpYyH-
HOCTh CAeJaHA M3 TOHKOH HEpaCTAMXHMON HHTH.
Ecan Mul paspeskeM HHTh B Kaxoi-Hubyas Touke A
H pACHPAMMM e€, TO NOJAYYHM oTpeaok AA,, ATHHA
KOTOpPOI'0 ¥ eCTh AJMHA OKpYxHOCTH (puc. 312).

Ilepumerp mwoforo nNpaBMABHOrO BIHCAHHO-
ro B OKDPYHOCTE MHOPOYTOJBHHKA ABJIAETCA NpH-
OnMMEHHBIM 3HAYEHHMEM UINHBI OKpY}HOCTH, Yem
fonblle ¥HCI0 CTOPOH TAKOrO MHOTOYIOJBHHKA, TEM
TOuHee aT0 NpubaHKEHHOe 3HAYEHHE, TAK KAK MHO-
royroJeHHK NPpH YBEJHYEHHH YHCIA CTOPOH Beé Gan-
e ¥ GnMKe snpHJeraeTs K OKpy:HOCTH (puc. 313).
Touynoe 3HAYeHHE MJIMHBI OKPYIKHOCTH — 3TO Ipe-
aej, K KOTOPOMY CTDEMHTCA [ePHMETp NpPABHIb-
HOTO BIMCAHHOrO B OKPYKHOCTE MHOIOYIOJBHH-
Ka OpH HeOrpAHHYEHHOM YBEJHYeHHH YHCIA €T0
CTOPOH,

Brisegem ¢opMyny, BHPaXxAOIIVIO AJTHHY
OKpy:KHOCTH Yepe3 eé pamuyc. Ilycere C u C' — anu-
HBl OKpY:HocTel paanycoe R u R'. Boumem B Kam-
AVI0O M3 HHUX NpaBHABHEIN n-yroasHHK # obosHa-
yum uwepes P, m P ux nepumerpsl, a 4epea a, u
a, — ux croponsl. Hcnonsays dopmyny (2) us §1,
MOJVYaeM: '

P=n-a,,=n-2Rsin!¥1

ﬂ':n-qzn-ﬂﬂ‘ﬂn%.
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CnenosaTenbHO,
P 2R
B Oam 1
9TO0 pABEHCTBO COPABEAJHBO NpH miofioM 3HA-
yeHHH n. BygeMm Teneps HeOrpaAHHYEHHO YBEJIHYH-
paTh uucno n. Tax xak P, — C, P'—u C' npu n — oo,

T0 MpeAesa OTHOIIeHHSA % paBeH -~ C apyro#t cro-

pOHBI, B CHAY paBeHcTBa (1) atoT npexges paBeH —— 2R

2R'"
C _2R
Takum ofpasoM, — & " . Ha aroro pasencTsa cie-
iy
1yeT, 90 oo = oo, T. €. OTHOUIeHME JLAMHLI OKPYR

HOCTH K €€ JMaMeTpy eCTh OHO M TO e YNCI0 Aas
sceX OKpyRHOCTEH., IT0 YMCa0 NPHHEATO 0003HAYMATE
rpedeckoit GyKBoil T (YHTAETCA «IIH»).

Ha pasencrsa —2% = Kt noay4aem GopMyay ana

BLIYHCISHNA AMUHLI OKPYKHOCTH paauyca K:
C=2nrR.
HNokaaaHo, 4To N #ABIAeTCA OeCcKOHeYHOIl He-
mepHoAHYecKoll gecATHYHON apobsio, T. e. HPpPaLHO-

22
HANBHBIM YHcaoM. PannMonansHoe 4Hca0 T ABJAAET-

e npHOAMKEHHBIM JHAYEHHEM YHCJa T ¢ TOYHOCTLIO
1o 0,002. 9ro npubamxénHoe aHaYenne Owlno Hall-
Aeno em@ B III B. 10 H. 3. BEJIMKHM I'DeYeCKHM y4é-
Heim Apxumemom. [Ips pemeHMH 3ajau oGEIYHO
NONB3YIOTCA NPHOIHIKEHHLIM 3HAYEHHEM T ¢ TOYHO-
creio go 0,01: n=3,14.

Brisegem Tenmeps GOPMYJY AJ# BEIYMCISHHSA
AAMEB | AYrH OKPYIKHOCTH C IPajycHOi Mepolt o.
Tax wkak nauHA Beeil OKpy:HOCTH pasHa 2nR, To

. 2rR _ =R Y
AquHA Ayru B 1° paBm 360 ~ 180" . Hoaromy pam
Ha | seipamaerca dopmynoi
nR
l= Tﬁ L.
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115 Ilnomans Kpyra

HanmomMuauM, 9T0 KPYroM HASHEIBAETCA YAacTh
NAOCKOCTH, OTPaHHYeHHAA OKpYyxHocTsio. Kpyr pa-
anyeca R ¢ nentpom O cosepxut Touky O # BCe TOU-
KH NAOCKOCTH, Haxojdmmpeca or Touku O Ha pac-
cTOAHHY, He Donsiuem K.

Bripesem dopMyny Ais BhIMHCIEHHS ILJI0OLIA-
Am wkpyra paauyca R. IIns atoro paccMoTpHM mpa-
BHABHEIH n-yroasEux A, A,...4,, BoHcaHHEI B
OKPYKHOCTh, OTPAHMYMBAKOIYI Kpyr (pwuc. 314).
Ouesnano, OaoIOaas S ganHOoro Kpyra boasnie mio-
miaau S, MHOroyroaesHuxa A;A4,...A,, TAK Kag 10T
MHOTOYTONBHHK MEJHKOM COJAEDHHTCH B JAHHOM
kpyre. C apyro# cTopoHsl, niomans S, Kpyra, BIu-
CAHHOI'O B MHOIOYIOJBHHK, MeHBIIE S,, TAK KAK
ATOT KPYTr LEJHKOM COACPIKHUTCA B MHOIOYIOJAbHUKE.
Hrax,

5. <8,<8. (2)

Byaem Teneps HeOrpaHWUYeHHO YBEAHYHBATH
YHCA0 cTOpOoH MHOroyroasHuka. Ilo dopmyae (3) §1

1807

umeem r, = Rcos , TAe r, — pagnuyc BOHCAHHOMN

B MHOrOyroJIbHHK okpymuocTH. IIlpm n—co

180°

cos — 1, nostomy r,— R. WUubiMuH cloBaM#,

NpH HeOol'DAHHYEHHOM YBEJIHYEeHHH YHCJIA CTOpPOH
MHOIOYTOJNBHHKA BOMCAHHAA B HEro OEPYMXHOCTH
4CTPEMHTCH®* K ONHCAHHOH OKPYIHHOCTH, HO3ITOMY
S, —S npu n—oco. Orcioga ® u3 HepaseHeTB (2)
creayer, 4ro S, — S OpH n — oo,

ITo dopmyse (1) §1 S, = -léPnrﬂ, rpe P, — ne-
puMeTp MHOroyroibHuKa A, A,...A,. Yuursisas,
auro r,— R, P,—+2nR, S,— S npu n - co, noay-
qaem S=% 2nR-R=nR:. Hrax, AnA BEYHCICHUA
noomanl S kpyra pazuyca R mel moayqauiaH dgop-
MyJnny

S =nR2,
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3ameuanue

B reuenme BEeKOB YCHIAMS MHOMMX MATEMATH-
#oB DBLIHM HANpaBJeHB! HA PEIIeHHME 3ajauyM, MOJY-
qHBIIEH HAZBAHHE 3a/la¥a O KBAJpaType Kpyra: no-
¢TPOWTH IPH NMOMOIIH UMPKYAA ¥ IHHeNKH KBajpar,
JI0IMALb KOTOPOro PaBHA ILIOMALH JaHHONO Kpyra.

Toasko B woHume XIX Bexa Grino moxasaHo,
4TO TAKOE NMOCTPOEHHE HeBO3ZMOMKHO,

116 Ilnomane KPyroBoro cexropa

KpyroesiMm CceKTopoM HIH [OpPOCTO CEKTO-
pOM HA3BIBAETCH HAaCTh Kpyra, OrpaHHvYeHHas Aay-
roiff ¥ ABYMA pagMycaMH, COeJHHMIOIIMMH KOHIIBI
ayrir ¢ nedrpom kpyra. llyra, xoropas orpasHu-
4YHBAET CEKTOp, HAJRIBAETCA [Ayroi cexrtopa. Ha
pucyake 315, a wusobpameHsl ABa cexKTopa ¢ AY-
rami ALB n AMB. IlepBriii B3 aTHX CEKTODPOB 3a-
KpAaIleH.

BriBesiem dopMyay ANA BEYHCAEHHMA MJIOLIA-
i1 S KPYrosoro cexkrTopa paauyca R, orpasHM4eHHOro
JAVrof ¢ rpagycHoil Mepoi o.

Tax kaxk naomags Bcero Kpyra passa nR?, To
NA0IAAL KPYTOBOIO CEKTOPA, OrPAHHYEHHOTO AYToi

B 1°, paBHa EE__ Tloaromy niomans S BeIpakaeTcs

360
hopMynoit
KH'!
S = ?ﬁa (X,

EpyroseiM cerMeHTOM HIH [OPOCTO CErMeH-
TOM HA3LIBAETCHA YACTH KpPyra, OrpaHHMYeHHAadA AYToH
OKPYIKHOCTH H XOpAOH, COeHHAIIENR KOHILI TOMH
ayru (pue. 315, 6).

Ecnu rpagvcHaas Mepa Ayru mensme 180°,
TO NAOWIAAL CerMeHTA MOMKHO HANTH, BuIYMTAA W3
nJomaal cexkTopa maomaxs pasHobeaperHoro Tpe-
VIOJBHHKA, CTOPOHAMM KOTOPOro SABJAIOTCA ABA pa-
Auyea ¥ XOpaa CerMeHTa.
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U IMepeuyeprure TAbauiy M, Hcnoabays Gopuyny anunsl C ORpy®x-
HOCTH paguyca R, 3anNOoJHUTe nycThie KJeTKH Tabanusl. Bocnony.
ayittecs anavennem n=3,14.

C 82 18n 6,28 242
R 4 3 0,7 101,5 2%

O Kax MaMeHMTCS MAIMHA OKDYKHOCTH, eCAH DAXMYC OKDYMKHO-
CTH: &) YBeIHYUTL B TPH pa3a; 6) yMeHsIIHTE B JBa pasa; B) yBe-
JHYUTE B k pas; r) yMeHBIONTE B & paa?

Kaxk mMaMeHMTCA pajgHyc OKPYRKHOCTH, eCcJH JJIHHY OKPYKHOCTH:
a) VBeaHYHTH B k pas; 6) ymMeHbIINTE B k paa?

U Haiigure ANHEY OKPYIKHOCTH, ONMMCAHHON OKOJMO: 4) NPABHJILHO-
ro TPeyroJsHHKA cO cTOpoHO# a; 6) NpAMOyTroALHOrD TPeYTOJIBHHEKA
¢ KaTeTaMH a B b; B) pasHobGeIDEHHOIO TPEYroNLHHKA ¢ OCHOBAHH-
eM a 1 GokoBO# cTOPOHOM b; r) NPAMOYroJibLHHKA ¢ MeHbIIeH cTo-
POHOIl @ ¥ OCTDEIM YIJIOM O MEKAY AHATOHANAMN; 1) IPABHJILHOTO

IIEeCTHYIONbHUKA, MIOIAAL KOTOPOrO PABHA 243 2.

U Hajiaure AnuHEY OKPY:HHOCTH, BIMCAHHON: a) B KBAJPAT CO CTO-
poHOI a; 6) B paBHODeOpeHHEIH NPAMOYIOJbLHLIH TPeyYrolbHHK ©
rHOOTEHY30il ¢; B) B NPAMOYIOJBHEIH TDPEYTOJABHHK C IHIOTEHY-
30if ¢ ¥ OCTPEIM YIJIOM O I') B paBHODEAPEHHEIH TPeyroJbHHK C
YIJoM IIPH OCHOBAHHMH O ¥ BeicoToM h, npopeféHHoll K OCHOBAHHIO,

J Astromofuas npomén 989 m. Haiiaure gAHaMeTp Kojeca aBToMO-
GuisA, ecan H3BeCcTHO, 4YTO 0HO caenano 500 oboporos.

U Merp cocraBnser npuOIHMKEHHO 1 qacrs semmoro

40 000 000
axsaropa. Haitaure aunamerp 3eMaM B KHJIOMETpax, cuuTas, 4TO
3emasa uMeer opMy mapa.
U BriumcauTe AIHHY KpYyroBoil opbUTEl MCKYCCTBEHHOTO COYTHH-
Ka JeMJIH, ecJM COVTHHK Bpamaerca Ha paccroanum 320 kM oT
nospepxHOCTH 3emum, a paauyc 3emuan paseH 6370 k.

< Haiiaure aamMHY AYCH OKPYKHOCTH pajmyca
6 cm, eci eé rpagycHas Mepa pagsHa: a) 30°;
6) 45°; B) 60°; r) 90°.

UJ PaccrosHue Memxay cepeauHaMu aydnes sybua-
TOr0 KOJIeca, H3MepeHHOe NOo Ayre OKPYIKHOCTH,
paBuo 47,1 mM. [Inamerp 'koneca paseH 450 mm.
Croasko ayvObes UMeeT Kojgeco?

U HlandopansHblll KaMeds, uMeommit dop-
My JAHCKA, HAXOAUTCA B SAIIHTHOM KOXKYXe pue 316
(puc. 316). Nuamerp Kamusa paBeH 58 cM, ayra

282 Fraea XIT
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HesallHIéRHoit ero wacTH pasHa 117°. Haliaute aamHy AVrH
HEe3ALNIHIEHHON YACTH KAMHSA.

J Ha#fiiuTe AMMHY MAATHHKA CTEeHHBIX YACOB, ECJAH Yrojl ero
wonebanma cocrasaser 38°, a AnMHA AYrH, KOTOPYI ONHCHIBAET
KOHell MaATHHKA, paBHAa 24 cm.

 Paauyc saaxkpyrieHMs OYyTH MHeJeaHOZOPOMKHOrO MOJOTHA PaBeH
S5kM, a gmuHA Ayru sakpyraenns — 400 m. Kakxosa rpagyceas
Mepa JAVrH 3aKpyrieHusa?

d Ilepeweprure Tabaumy M, Hcnoabaysa (opMyay And NaomanH
S kpyra paguyca R, sanonsauTe nycrthie KJaeTEH. BocnoasayiiTecs
aHageHdeM n=23,14.

S ] 49n 6,25
R 2 5 2 54,3 | J3
T

Kakx HaMeHHTCH MJIOINAAL KPYTa, eCaH ero pajguyc: a) yBeaIu4HTh
B k pas; 6) yMeHsImuTE B kB paa?

J Haiigure miomans Kpyra, OMHCAHHOTO OKOJ0: a) NPAMOYTONLHEH-
KA CO CTOpPOHAMH a H b; 6) NpAMOYIOJBHOIO TPEYIOJBHHKA C KaTe-
TOM @ ¥ NPOTHBOJEMMAIINM YIJIOM ¢ B) papHOoDeApeHHOrO TPeyroikb-
HHKA ¢ OCHOBAHHEM 4 M BhICOTOi i, NpoBeleHHON K OCHOBAHHIO.

J HaiiauTe maomaas Kpyra, BOMCAHHOIO: &) B PABHOCTODOHHMI
TPEYTOJABHHK €O cTOpoHo#t a; 6) B NpAMOYroAbHEIH TpPeyroJbHHK
¢ KATETOM 4 M NpPHJAEMKAILINM K HeMY OCTPHIM YIJIOM O B) B pas-
HoGenpeHHEI# TpeyronsHHK ¢ OoxoBolt cTopoHOM a M yriaom o,
OPOTHBOJEKAITHM OCHOBAHHIO; I') B papHOoDeIpeHHYIO TpPANSNHIO C
GOABIIEM OCHOBAHHEM @ H OCTPRIM VIJIOM .

J InaMeTp OCHOBAHHA HADL-KOJOKOJA, HAXoaAmeroca 8 Mockos-
cxom Kpemne, paser 6,6 M. Hailinure niomans oCHOBAHHMA KOJO-
KOJIA.

J JinuHA OKDYRHOCTH HHPKOBOI apenn! pasHa 41 M. Hailigure
AMaMeTp M NIOIIAAL APEeHBI.

O HajiauTe miomagb KOJbIA, OrPAHHYEHHOTO ABYMHA OKPYHHO-
cTAMHA ¢ ofmuM HeHTpoM M paanycamu R, u R,, R, <R,. Buiuuc-
JATe mIomazs Koasna, ecan R, =1,5cm, R,=2,5 em.

U Kaxoit Tonmusel caolt HYHHO CHATH © ngmoﬁ MeaHOH NpoBO-
JIOKM, uMermeli nuomank cevennsa 314 mm?, urobnl oHA HPOXOIH-
Ja CKBO3b OTBepcTHe Anamerpom 18,5 mm?

O Borpyr xpyraoft kayMmbei, paguyc koropoii pasen 3 M, nmpoJso-
seHa Aopoxkka mumpuHOM 1 M. CroabKo HY#HO necka, 4yTobbl 10-
CHINATHL AOPOIKKY, ecan Ha 1 M nopoxku rtpebyerca 0,8 am® mecka?
J M3 xpyra paguyca r BhIpe3aH KBaJpaT, BIHCAHHEIN B OKDYIX-
HOCTh, KOTOpas orpasEMuMBaer kpyr. Haliaure naomans ocTas-
mrefics yacTH Kpyra.

Hauna oxpyscHocmu
283 . nacwade Kpyza



1124

1125

1126

1127

1128

o W N e

10
11
12

13

1
J Ha MHIIeHEH MMEIOTCH YeThIpe OKPYKHOCTH ¢ oDIIMM HEeHTpOM,
paguychl KOTOpsIX paBes 1, 2, 3 u 4. Haitaure naomans HauMeHk-
HIero Kpyra, a TAKXKe IUIOMAaAh KaskJ0ro M3 TPEX KoJel MHINeHH,
Ha cropoHax npaMoOyrojbHOro TpeyrojJbHHKA KAK HAa AHAMETDax
nocTpoeHs! Tpu nonykpyra. Jokamure, 4To nuomans NoJIyKpyra,
HOCTPOEHHOrO HA PMMNOTEHY3e, pPABHA CYyMMe ILIO-
manei MoJYKpPYroB, NOCTPOEHHLIX HA KATETAX.

Jd Ha kpyra, paanyc koroporo 10cm, BeIpesaH
cexTop ¢ ayroii B 60°, Hailianre naomags octas-
eiicAa YacTH Kpyra.

U Ilnomans cexTopa ¢ UEHTPAJABHEIM yrjom 72°
pasaa S. Haitaure paguye cexkropa.

U Croposa kBajpara, n30o0pa>kéHHOIO HA PHCYH-
ke 317, pasHa a. BriumcauTe niuomans 3aKpa-
HIEHHOM (PUTYDHL. Puc. 317

Bonpocs! nas nosropenus K raase XII

Kakoil MHOroyroJbHHK HaseiBaeTca npasuiabHbiM? IIpuBenute
npHMepsl NPaBHALHEIX MHOIOYTOJLHHKOB,

Briseaure GopMyay Aafa BeIMHCASHHA VIria [OpPaBHIABHOIO
n-yrojlbHHKA.

ChopmynupyiiTe 1 gokayxkure Teopemy o6 OKpPYXHOCTH, OIHCAH-
HOH OKOJIO IIPABMJILHOI'O MHOIOYTIOJBHMKA.

CohopmynupyiiTe H A0KaMXKHTe TeopeMy o0 OKpY:KHOCTH, BOMCAH-
HOH B NPABHILHLIN MHOIOYIOJLHHEK.

Brisegure dopMyay a8 BLIYMHCICHHS IUJIOMAAHW MPABUIBHO-
ro MHOTOYTOJLHMKA 4Yepe3 ero NepuMerp M pajuyc BIHCAHHON
OKPYHHOCTH,

Brisegure QopMyasl AJA BLIYHCAEHHA CTOPOHBEI NPABHJIABHOIO
n-yroJbHHKA M pagHMyca BIOMCAHHOH B HEro OKpPY;XHOCTH uepes
paguyc ONHCAHHON OKPYKHOCTH.

Kak BeIpasKaloTCs CTOPOHBI NPABHJABHONO TPEYIOJbHHKA, KBajpa-
TA M NPABHJABHOrO INECTHYNOJbHHKA Yeped pajuyc ONHCAHHOMN
OKpyxHOCTH?

Bripeaute GopMyay AJA BRIYHCIEHHSA JJIHHB OKPYIKHOCTH,
ObsacEnTe, KaKoe ducao ofosnagaercd OYKBO m B ueMy pasHO
ero npubanKEHHOe 3HAYEHHE.

Bripegure opMyay ANA BRIMACASHHA LJIWHEL AVIH OKPYH#HOCTH.
BuiseguTe thopMyny AnA BRIMHCAEHHA IOLIAAH KPYyTa.

Yro Takoe Kpyrosoit cexrop? Briseaure dopmyny Ans BeEIYHCIE-
HHA MI0INAAH KPYTOBOINO CEKTOpa.

Yro Takoe kpyrosoil cerment? OOBACHHTE, KAK MOMHO BREIYHCIHTH
Ero ILIoIaab.
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JonosHnTebHbIE 3aKaUu -

J CxoABKO CTOPOH MMeeT NPABHJILHBLIN MHONOYroJibHHK, OAHH M3
BHEIIIHHMX YIVIOB KOTOpOro pasen: a) 18°; 6) 40°; B) 72° r) 60°7
U Ha cropoHe npasuiAbHOr0 TPEYroJbHHKA, BIHCAHHOIO B OKPYH-
HOCTEH paguyca 3 AM, nocTpoeH Kpagpart. HafdauTe pajgHyc oKpymx-
HOCTH, ONMCAHHON OKOJIO KBajpara.

U Haligure nepuMerTp NPABHIBHOIO MIECTHYIOABHHKA

A AAA A A, ecotn AA =224 ewm.

U Haidigute oTHOmIEHHE HePHMETPOB NPABHJIBHOIO TpPeyrolib-
HHK& M KBaJpaTa: a) BIHCAHHKIX B OJHY H TY 3Keé OKDYXKHOCTEH;
6) onHCAHHBIX OKOJO OJHOM ¥ TOH 3Ke OKPYKHOCTH.

Huarosanu A, A; 1 A, A, npasuiasHOro ABEHANIATHYTONBHHKA [1€-
pecekaiorca B Touke B (pume. 318). [loxasuTre, YTO: a) TPeyrojib-
HuUKH A, A,B u A;A,B pasHocToponnue; 6) AAg;=2r, rae r — pa-
AMYyC BITHCAHHON B ABEHAJUATHYTONBHHE OKPYKHOCTH.
HNuaromann A, A, ®w A,A, nDpaBHJABLHOrO JAeCATHYrOJLHHKA
A A,... A, BOHCAHHOTO B OKDPYKHOCTB pagmyca R, mepecexa-
jorca B Touke B (pme. 319). [okamure, [ro: a) A,A,=2R;
6) AAAB 1 ABA,O — nopgobusle pasHOOEIpDEHHEIE TPEYIoJdb-
HHKH; B) A A, — A 4;=R.

4 B kpyr, naocmaas Koroporo pasHa 36n cM®, BIHcaH NpaBHJIb-
HEII mecTHYroasHHK., HaiiinTe CTOPOHY 2TOro IECTHYTrOJbHHKA
H ero IIomanb.

J Ksagpar A;A,A;A, Bnmcan B OKDYXHocTh paguyca R
(puc. 320). Ha ero cropoHax oTMedYeHB! BOCEMEB TOYEK TaAK, 4TO
A\B = A;B;=AB;=AB;=A,C,=A,C,=A,C;=A4,C,=R. Jloka-
s#HuTe, uro BochmuyroasHuk B,C.B.C,B,C,B,C, npaBHibHbIN, |
BEIPA3HTE IJIOIIAJE HTOTO BOCEMHYTOJBHHKA 4epes paauyc R.

J 3a asa ofopora mo KpPyrosoi opbuTe BOKPYr SeMJH KOCMHYe-
cKnil Kopabas mpogenan nyth 84 152 km. Ha kakoil BeicoTe HAj
NOBEPXHOCTHI0 3eMiH HaxoauTes wxopalab, ecan paguyc Semawn
pasen 6370 km?

Puc. 320

Hauna oxpysuocmu
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= Haiijure AIHMHEY OKPYHHOCTH, BINcAHHON B poMb, ecau:

a) auaroHaau pomba paeubl 6 cM u 8 cm;

6) cropona pomba paBHA @ ¥ OCTDBIK Yroa paseH .

U Jlecuoit yuacTok umeer dopmy Kpyra. Yrober ofoliTH aToT Vua-
CTOK M0 ONYIIKE, HAA CO CKOPOCTRIO 4 KM/4, HYKHO 3ATPATHTE Ha
45 mun bDoasmie, 9eM A8 TOro, urolnl nepeceyn ero N0 AHAMETDY.
Haitaute ANMHEY ONVIOKH XaHHOrD VHACTHA.

B npasuabHBII MHOTOYTOJABHHK BOMCAHA OKDYMHOCTB. Jloxamu-
Te, 4TO OTHOLIeHHe IJIOUIAAM KPYra, OMPAHUYEHHOrO 3T OKDPYIK-
HOCTBIO, K IJIOLIAAHM MHOrOYIOJBHHKA DABHO OTHOLIEHHIO JJIHHEI
OKPYMHOCTH K [IePDHMEeTDY MHOIOYToJBHHKA.

o ©urypa orpasudena GOabIIMME AyraMy JABYX OKpyMHOCTell,
uMelomux ofmyio xopay, AnuHA Kotopoi pasHa 6cm. Haa ox-
HOH OKPYMHOCTH 8TA XOPAA ABAAETCHA CTOPOHON BIHCAHHOrO KBA-
ApaTa, AR ApPyro# — cTOPOHOMN NpPABHJILHOIO BIMCAHHOIO INECTH-
yroasEHKa. Haiiaure cyMMy AAHE 3THX AVT.

. OcHoBaHHA Tpanemuy, OKOJO KOTOPOH MOMHO ONMCATH OKPYM-
HOCTh, paBHEl 4cM u 14 cM, a ogHa ua GOKOBBRIX CTOPOH PABHA
13 cM. Haidigure aiauHEy ONMCAHHON OKPYXHOCTH.

BricoTa NpAMOYTONBHOrNO TPEYIOABHHKA, NPOBEIEHHAA K I'MIIOTE-
Hy3e, pasfesiserT TPeyYrolbHMK HA JABA NOAOOHBIX TPEYroOJbHHKA
(cM. sagauy 2, nm. 65). Hoxamure, 4TO OTHOLIEHHE NJHH OKPYH-
HoCTell, BOIMCAHHEIX B 3TH TPEYrOJALHHKM, paBHO KoadhUUIMeHTY
noaofHA 3THX TPeyroJibHHKOB,

3anaum HA MOCTPOeHME

1144*J TlocrpoiliTe npaBuabHBIH BOCBMHYTOJBHHK, CTOPOHA KOTOPOro

paBHa ZAHHOMY OTDE3KY.

1145*J ITauw asa kpyra. IloctpofiTe Kpyr, NJiomaas KOTOPOro paBHA

1146

cyMMe TIJIoNIafAel JAHHLIX KPYToOB.

O Oxono paHHON OKPY/XHOCTH ONHMINMTE: A) NPABHJABHEIA Tpe-
YyroabHHAEK; 6) NpaBMIBHEIN [eCTHYTONBHHEEK,

1147 U Okono AaHHON OKPY/HOCTHM ONMINHNTE: &) NPABMJILHBIN YeThI-

péxyronsHUK; §) npaBMALHLIN BOCEMHYTOJLHHK,



I'nasa XIII

NBUKEeHUA

TaKux pelleHuid Bel HailndTe B aTol rnase.

m ITonsiTue NBUMKeHUSA

L1

NOBO =fABWXEHWE» BaM 3Haxkomo. Ho B8 reoMeTprv OHO MMesaT
ocobuiid cmeicn. Kakoi umenHo, 06 aToM Bbl Y3HAETE M3 AaHHOM
rnasbl. A NOKa OTMETUM, 4YTO C NOMOWBIO ABMXEHWIH yRaéTcA Haxo-
AnTe KPACKEBIE DELUeHWR MHOMX MeoMeTpUYecKuX 3anav. nDHHEpH

117 Orobpasxenune niockocTH Ha cebn

- Ilpeacrasum cefe, uTo KaxA0H TOUKEe ILIO-
CKOCTH CONOCTABAAeTCH (CTABHTCH B COOTBETCTBHE)
KAKAA-TO TOYUKA aTON Me mIocKkocTH, npHuem nwobasa
TOYKA MJOCKOCTH OKA3BIBAETCHA CONOCTABJIEHHON He-
woropoit Touke. Torga rosopaT, YTo gaHo orolpa-
JKeHHe ILIOCKOCTH Ha celn.

DakTHYECKH MBI Y3Ke BCTpewanamch ¢ orofpa-
MEHUAMH NJOCKOCTH Ha cebA — BCIOMHHM OCEBYIO
cumMerpuio (cM. n. 48). Ora gaér Ham npumep Ta-
Koro orobfpakennsa. B caMmom gene, nycTs a — oCh
cummerpuH (puc. 321). BoaeMéM NpOH3BOJBHYIO
Touky M, He nexxaumyo Ha npamoil a, ¥ NocTpoMM
CHMMeTpHuHYI0 eli Todry M, OTHOCHTEeNLHO HpH-
Mol a@. Jlna 2TOro HyMXHO NPOUBECTH NEpPHEeHAHKYIAD
MP x npamoit a ¥ OTIOXKHTL Ha npamoit MP orpe-
aox PM,, paBuslit orpeaky MP, Tax, KaAK MOKA3AHO
Ha pucyHKe 321, Tourka M, u Gyaer nckomoit. Ecnn
#e Toura M JeRHT HA NPAMON @, TO cHMMeTpHY-
Has e#f Touxka M, cosmagaer ¢ To4ukoit M. Mm BH-
AMM, 9TO ¢ TMOMOINLI0 OCeBOH CHMMeTpHH Kaxgol
Touke M naockocTH comocraBisercs Touxka M, aroit
e nnockocer. [Ipu srom mwobas Touka M, oxassi-
BAGTCA COMOCTABJEHHON HeKOTOpPoil Touxke M. Oro
ACHO H3 pucyHKa 321.

Hrax, ocesaa cHMMETpHA NpPeICcTABAHET CO-
Goit orofpamenne naockocTH HA cebs.

287
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PaceMoTpuM  Teneph MEHTPAJTBHYIO CHMMET-
puio naockoctH (cm. m. 48). Ilyers O — uenrp
cummerpun. Kasxpoit touxke M nnockoeTH cono-
crasngeTcAa Touka M,, cumMerpuuHas Touke M or-
HocuTenbHo ToukH O (puc. 322). IlonwiTafiTech ca-
MOCTOATENBHO yDeauThRCA B TOM, 4YTO HEHTpPAJLHAA
CHMMETPHA NJ0CKOCTH TAKMKe OpejcTaBisaer coboil
orofpaixkeHHe IUIOCKOCTH Ha cels.

118 IlonsaTHe NBHKEeHHA

OceBas cummeTpusa obnagaer CHeAVIOMAM
BAYKHEIM CBOHCTBOM — 3T0 oTOGpakenne IIOCKOCTH
Ha cebA, KOTOpOe COXpPaHAET PACCTOAHMA MeMIY
TOMKAMM.

MosicauM, uwro 2ro 3HaunTt. Ilyvers M n
N — kaxue-n1ubo Touxku, a M, u N, — cuMmmeTpuy-
Hblé HM TOYKH OTHOCHTENbHO npamoil a (puec. 323).
Ha Touex N u N, nposeném nepneHAHKyaapsl NP
u N,P, ¥ npamoii MM,. IlpamoyrojisHsle Tpe-
yroabHEKE MNP u M,N,P, paBHEl N0 ABYM KaTe-
Tam: MP=M,P, un NP=N,P, (o6BacHHTe, NOYEeMY
aTH KateTwl paBHel). [loaromy runorenysst MN u
M N, Taxkmxe pasaul. CnegoBaTensHo, PaccTOAHHE
mexay Touxkamu M u N paBHO paccTOAHHK) MeXR1y
CHMMEeTPHYHBIMH MM Touxkamu M, u N,. Jlpyrue
cny4a® pacnojoenus touek M, N u M,, N, pac-
CMOTPHTE CAMOCTOATENBHO H YOeANUTECh B TOM, HTO M
B 3THX cayyaax MN =M N, (puc. 324). Takum ob-

M 0 M,

Puc. 322

M P P, M,
Y

Puc. 323

MN | NM
M M,
M
M M,
N 1
Mg M,
Puc. 324 L L Puc. 325
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pasom, oceBaR CHMMeTpHA ABafgerca orobpamennen,
KOTOpOe COXpAHAET PACCTOAHMA MEMXAY TOYKAMH.
Jlio6oe orofipamenne, obaaaaIinee 3THM CBOHCTBOM,
| HAaasIBaASTCH ABH:;EeHHeM (HIH DepeMelleHHeM).
l Hrar, neumenne IIOCKOCTH — 3T0 orobpame-
HHE IJIOCKOCTH HA cefd, COXPaHAIONIee PACCTOAHNA,
' ITogemy orofpaskenue, COXpaHAKIIEe PACCTO-
AHWA, HASHIBAIOT ABHXKeHHeM (MM MepeMeljeHnem),
| MOXXHO MOACHHTH HA IIPHMEDEe OCeBON CHMMETDHH.
Eé MoHO NpeJCTABHTE KAK IOBOPOT ILIOCKOCTH
' B npocrpanctee Ha 180° Bokpyr ocu a. Ha pucys-
| ke 325 pokasaHO, KAKHM 00pasoM NPOMCXOAWT TA-
KOH MoBOPOT.
| OrmeTHM, 9TO HeHTPAJLHAA CHMMEeTPHA ILIOC-
| KOCTH TaK#e ABJIAETCH ABHKEeHHEM (nonbL3yAchL pH-
cyakom 326, ybepuTecs B 9TOM CAMOCTOSATENBHO).
JokaseM cAeIyoOIIyio TEOpEMYy:

Teopema

M
N 0
Puc. 326

AR R TR T T TR e SO R TR S
Ilpn asuxennH oTpe3ok orolipaxaerca HA OTPE30OK.

JlloxasaTeancTso

Ilycre mpw 3afaHHOM [ABHMKEHHMH MJIOCKOCTH
koHub M nm N orpeska MN orofpaaiorcs B TO4-
(kn M, u N, (puc. 327). Jlokaxem, 9T0 Bech oTpe-
|sok MN orobpaxkaerca ma orpesok M N,. Ilycts
P — npouasoabnas Touka orpeaxa MN, P, — Tou-
Ka, B KoTopywo otobpamaerca Touka P. Torga
MP+PN=MN. Tax Kax npH ABHXKEHHH paccTod-
HUA COXPAHAWTCH, TO

M\N,=MN, M,P,=MP u N,P,=NP. (1)

M3 pasencrts (1) noayuaem, aro M,P, + P,N, =
=M N, u, anaunrt, Touka P, NeXUT Ha OTpeaKe
M,N, (ECJ_IH NpPeAnoa0KHTL, YTO 3TO He TaK, To Byaser
 BBINOJTHATBCH HepaseHcTBo M, P,+P\N,>M N,).
| MraK, TouKm orpeaka MN orofpamaloTcs B TOUYKH
oTpesxka M N,.

Hymnuo emé porasats, 94To B KaXKAYIO TOUKY
P, orpeska M, N, orobpaxaerca Kaxaa-HHOYAL TOY-

10-Aramscan, T—g yuy 289
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xa P orpeaka MN. Joxaxem aro. Ilyers P; — npo-
H3BOJBHAA TOYKA oTpeaka M,N,, u Touka P mnpmu
3aJaHHOM JBH:KeHHH orobpakaerca B Touky P,. Ha
coorHomenuit (1) m paBencrea M ,N,=M,P,+ PN,
crneayer, 4to MP+ PN =MN, u, anaunur, Touka P
JesxuT Ha orpeaxe MN, Teopema noxazaua.

Cnemncreme

IIpn JaBMKeHHM TpPeYroJbHHK orTolpaaerca Ha
PABHEIH eMy TPeyroJbHHEK.

B camoM aene, B CHJY AOKA3AHHOH TeopeMkul
NpH ABHMEHHH KAMIAA CTODOHA TPEYTrOJLHHKA OTO-
Opaxtaerca Ha paBHEIN eil oTpe3ok, MOSTOMY H Tpe-
yroibHHK orofipaxaeTrcds Ha TPeYTrOJBHHMK C COOT-
BETCTBEHHO DABHBIMM CTOPOHAMM, T.€. HA paBHBIH
TpeyroJbHHK,

[Monssysck AokasaHHON TeopeMoi, HeTpYAHO
yfeguTHCH B TOM, YTO OPH ABHM{EHHH NPAMAas OTO-
GpasaeTcA HA NPAMYK, JyY — HA JAy4, & YyroJa — HA
paBHBINH eMy yroi.

119* Hanomxenusa U IBUAKEHNSA

HanoMHEM, YTO B HAIIEM KYpCe reOMeTpPHH
PaABEHCTBO (HIYp Onpejesfercd ¢ NOMOILILI) HAIO-
seranit. Mul rosopum, uro durypa ® pasHa dury-
pe @,, ecan durypy © mMoxHO ;
COBMECTHTE HaloXxeHHMeM ¢ GH-
rypoit @,. IloHATHE HANOMKEeHHA
B HAIIEM KYpPCeé OTHOCHTCA K OC-
HOBHEIM TOHATHAM TeOMETDHH,
O03TOMY ONpejelleHHe HAJIOMe-
HUfA He gaércA. [loa HanoxeHRMeM
durypst @ Ha burypy ®, Mul no-
HHMAEM HeKoTopoe otobpaskeHne
¢urypst @ ua ¢purypy @,. Boaee
TOro, MEl CHMTAEM, YTO NPH 3TOM
He TOJBKO TOYKH ¢uryps P, HO
u jofas TOYKA NJOCKOCTH OTO-
Gpaxcaerca B onpegeNéHHYIO TOY-
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| Ky NAOCKOCTH, T.@. HajlokeHHe — 3TO orolpame-
HMe MAOCKOCTH Ha cebsn.

OgEako He BeAxoe orobpakeHHe MIOCKO-
eru Ha cebs MBI HasmiBaeM HajxoxxeHWeMm. Hanosxe-
HuA — aTo TakHe orobpaskeHHs NJIOCKOCTH Ha cebs,
Koropsle obrazamoT cBOMCTBAMH, BRIDAMKEHHEIMH B
axcmomax (cM. npmaoxenme 1, axcmomer T7—13).
D1 AKCHOMBI MO3BOJAIOT [JOKASATH BCe Te CBOM-
cTBa HAJNOMEHMI, KoTopele Mul cefe npeacrasafeMm
HArJAAAHO M KOTODBIMH NOMB3YyeMCA MNpH JoKasa-
TenLCTBE TEOPEM M pemeHHu 3agad. [oxkakem, Ha-
npuMep, 9YTO NPH HAJOMEHMH Pas’IHYHBIe TOYKH
oTo6pakaOTCA B PASAHYHEIe TOYKH,

B caMom zeJsie, IPeAINOJ0MKHM, YTO 3TO He TaK,
T. e, IPH HEKOTODOM HAJOMEHMH KAKHE-TO JBe TOY-
g A u B orofpamalorca B ofHY ¥ TV e Touky C.
Toraa ¢purypa @,, cocrosman us rouex A u B, pas-
Ha ¢urype @,, cocrosmeit ua ognott Touxkm C. Or-
cioga cneayer, 4to @, =D, (akcuoma 12), T.e. opu
HEeKOTOpOM HanoxeHuu (urypa @, orobpamaercs B
durypy @,. Ho aT0 HEBOSMOMHO, TAK KAK HAJNOMXKEe-
HHe — 310 oTofipastenune, a npu jawbom orobpaxe-
HAH ToYKe C CTABHTCA B COOTBETCTBHE TOJABKO OJHA
TOYKA IJIOCKOCTH.

M3 nokaszaHHOrO YTBEPKASHHA CHAEAYeT, 4TO
NP HAJOMEHWH OTPe3oK oTo6pa)aAeTCA HA PABHBIN
emy orpesok. [lelicTBuTeNbHO, NMYyCTh NPH HANOMKe-
HHH KOHUIE A u B orpeska AB orofpasanTca B
TodKH A, u B,. Torga orpesox AB otobpasxkaercs
Ha oTpesoxk A,B, (akcmoma T), M, CIeJOBATENLHO,
OTpe3aok AB paseH orpeaky A;B,. Tak kak pas-
Hblé OTDE3KH MMEIOT paBHbIEe JJIHHBI, TO HAJNOMXKEHHE
ABNAerca orobpaskeHmeM ImIoCKOCTH Ha cebs, co-
XPaHAIMHM pACCTOAHHA, T.e. Joboe HaloKeHEHe
ABNASTCH NBMAEEHHEOM NMIOCKOCTH.

Hoxraskem, uTo BepHO 1 0GPATHOE yTBEpMKACHHE.,

Teopema
N s s L T TR R e S N
Jli06oe nBuKenne ABAACTCH HANOKEHHEM,
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JoxasaTelbCcTBO

PacemoTpEM OpoM3BoibHOoe apu:xenHe (obo-
agauMM ero GyKBoi g) H JoKaxeM, 4TO OHO SABIA-
eTca HajJoxeHHeMm. Bossmém kawxoii-Embyvas Tpe-
yroansHur ABC. Ilpy aeuskenun g o orobpasnaercs
Ha paBHEIN emy TpeyroabEuk A,B,C,. Ilo onpeaene-
HHIO DABHBIX TPEYrOJBHHKOB CYINECTBYeT HAJOMKe-
Hue f, npu koropom Toukn A, B u C orobpamaiorcs
COOTBETCTBEHHO B ToukH A,, B, n C,.

JokaxkeM, 9TO ABHIKEHHE g COBIAJAeT ¢ HAa-
noxxesnesm [. Ilpeamonosxum, wro ato He tak. Torga
HA NJOCKOCTH Haigérca xora O6el OgHA TaKas TOY-
ka M, xoropas npH ABMIKEeHHHM g oroDpaskaeTcsa B
rouky M,, a npu HanomeHuu [— B ADYIYIO TOUKY
M,. Tak kar npu orobpamesusx [ ¥ £ coOXpaHaOTcH
paccroaunsa, 1o AM=A M, AM=A M, noaromy
AM,=AM,, T.e. Touka A, paBHOYAANEHA OT TO-
yex M, u M, (puc. 328). AHaJOrH4HO JOKA3LIBAET-
cd, 4ro ToukH B, u C, pasHoyjaJeHs! or Toyex M, u
M. Orciopa caepyer, 4r0 ToukM A,, B, u C, nexar
HA CepelMHHOM NepleHJHKyIApe K orpesky M, M.,.
Ho 10 HeBOIMOMKHO, TAK KAK BEPIIHHBI TPEYTOJAbHH-
ka A,B,C, me nemxar Ha onHo#t npamoi. Takum 06-
pasoM, orobpaxesus [ ¥ g COBNAZAIOT, T. €. ABHKE-
HHe g apaserca Hanoxenuem. Teopema noxasana.

Caemcrene

Ipr asumenun moban urypa orofpamaerca HA
pPaBHYy10 el (urypy.

3amaun

M,

A,

M
C,
A B
M ;:
C
Puc. 328

1148 Jokaxmure, 4TO IPH OCEBOH CHMMETPHH IJIOCKOCTH:

a) npAMas, NapajleNbHAA OCH CHMMETDHH, orofpaskaerca Ha

NPAMYI0, TapPAIeNbHYI0 OCH CHMMETPHH;

6) npamas, NepneHANKYAAPHAA K OCH CHMMeTpuH, oTolpakaercs

Ha ceba.

1149 JlokaxcuTe, 4TO NPH HEHTPANBHON CHMMETDHH ILIOCKOCTH:

a) npaMas, He NPOXOAAILlas Hepe3 NEeHTD CHMMeTpHH, orobpaska-

eTcd HA NapajaJieJbHYIo el NpAMYyIo;

6) npamasa, npoxojanas Yepes LEHTP CHMMeTPHH, oTobpaxaeTcH

HAa ceDH.

292 rices X1




1150

1151

1152

1153
1154

1155

1156

1157

1158

1159

JloxaxuTe, WTO NPH ABMIKEHMH YT0oJ OTOGPAKAETCH Ha pABHLI
eMy yrod.

Pemenne

[lycTs OpH JAHHOM JABHMKEHHM YIOJ AOB oroGpaxaeTrca Ha yroj
A,0,B,, OpHYEM TOYKH A, O, B orobpamanTes COOTBETCTEEHHO
g Toukn A,, 0,, B,. Tak kax npy ABHIKEHHH COXPaHAIOTCH pac-
croanns, 10 0OA=0,A,, OB=0,B,. Ecim yron AOB sHepa3ssépny-
reiit, TO TpeyroasHHEH AOB u A,0,B, paBHsl 10 TPEM CTOpPOHAM,
u, caeposatensno, LAOB=/ZA,0,B,. Ecnn yron AOB passépuy-
reifi, T0 ¥ yroa A,0.B, passépHyTHIH (JoKaxKHTe 3TO), NOITOMY
9TH yIJibl PABHBI.

JlokaskuTe, 9TO NPH ABHMKEHHH NapajijesibHble NpaMbele orobpa-
sKAIOTCHA HA NapajijelibHBEIE NPAMEIE.

IloxaxkuTe, YTO OPH ABMMKEHMM: a) mapajnenorpaMm orobpaa-
erca Ha napaanenorpamM; 6) Tpanenus orobpakaercs Ha Tpane-
nuio; B) pomb orobpaxkaerca Ha poM6; r) npaMoyroasHEK orobpa-
skaeTcd Ha NMPAMOYTOJBHHK, a8 KBAJPAT — HA KBajpar.
JNoxka)xuTe, 4TO NPH JABHIMKEHHH OKDPYKHOCTH orobpakaerca Ha
OKPYRHOCTE TOTO K€ paJuyca.

Hoxasxure, uTo orobpaxeHHe NAOCKOCTH, NPH KOTODOM KaXXaad
Touka orobpaxaercsa Ha ceba, ABAAETCA HANOMKEHHEM.

ABC u A,B,C, — nponapoasHble TpeyroasHukn. Jlorkaxmure, uro
cymecTByer He 6Gojiee OZHOrO ABHIKEHHH, NPH KOTOPOM TOYKH
A, B u C orobpaskaiporca B Toukn A,, B,, C,.

B rpeyroasaukax ABC u A,B,C, AB=AB,, AC=A,C,, BC=
= B,C,. JlokaxuTe, 4TO CYIeCTBYeT ABHIKEHHE, IPH KOTOPOM TO4-
K A, B u C orobpamxaioTtca B ToukH A,, B, u C,, H OpHTOM TOJb-
KO OAHO.

Pemenue

Ilo yenosuio sagaun TpeyronbEHkn ABC u A\ B,C, paBHEH 10 TPéM
croporaMm. CiefoBaTeNbHO, CYIIECTBYET HANOKeHHEe, T. e, JABHKe-
HHe, npu KotopoMm ToukH A, B u C orobpamaioTca COOTBETCTBEH-
HO B TouKH A,, B, u C,. 310 ABH)XeHHe ABNAETCA eAHHCTBEHHBIM
ABH)KeHHeM, NpH KoTopoMm To4YkH A, B u C orobpayalorcsa coor-
BETCTBEHHO B Touku A,, B, u C, (sagaua 1155).

Hokaskure, wro ABa NApaLiielorpaMMa pPaBHBI, €CHH CMEXHLIe
CTOPOHKI M YTOJ MeMJy HHMH OIHOTO HAPAJIENOTDAMMA COOTBET-
CTBEHHO DABHEI CMeJKHLIM CTOPOHAM H YIJIY MEXAY HHMM APYroro
napanIesorpaMma,

Hausl ase npamuie a 1 b. ITocTpoiite npaMyio, HA KOTOPYIO OTO-
Opaxkaerca npamasa b npH oceBoll CHMMETDHH C OCBIO d.

o laus! npamas a u uerwpéxyroasank ABCD. Tloctpoiite dury-
py F, na xoropyio orofpaxaercs NAHHBIN YeTHIDEXYTONLHHK MDH
oceBoil cuMMeTpHH ¢ ockio @. Yo npeacraeaser coboit purypa F?
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1160 O Hanw Tourka O u npamas b. IloerpoiiTe npaAMyIo, HA KOTOPYIO
orobpakaeTca npaMas b nNpH NEHTPANLHON CHMMETPHH € LEHT-

pom O,

1161 O Hdanm touxka O u tpeyroasHuk ABC. llocrpoiite ¢urypy F,
HAa KOTOpYI0o oTobpascaercda TpeyronbHHE ABC npH HeHTPANBHON
cHMMeTpHH ¢ menTpom O. Yro npeacrasnger coboit durypa F?

E IlapannenpHbIi IEPEHOC U TOBOPOT

120 IlapanneibHBIH MEepeHOC

Ilyers a — pasubi BexTop. IlapaxneasHbBIM
nepeHOCOM HA BeHTOD a HasHBaeTcH orobpamxenne
niaockocTH Ha cefa, np® KoTopoM HKaskaaa Toura M
orofpasaeTcs B TAKYIO TOYKY M,;, 4TO BEKTOp m
paBeH BeKTOpY a (puc, 329).

IMapaanensuslii mepeHoc ABAAETCH ABHKEHH-
eM, T. e. orofpamxenneM naockocTH Ha cebsa, coxpa-
HAKIMHAM paccrosHudA., [oxamem aro. [lyvers npm
NApAJIeILHOM NepeHoce HA BeKTOop a touku M u
N nmﬁpnmmun B_TOUKH M, n N, (cm. puc. 329).
Tak xKax MM, a, NNl-a, TO MM1 NN, Orcrona
cnexyer, Wwro MM, ||NN, u» MM,=NN,, noaromy
qeThIpEXyroasHuk MM N, N — napanneaorpamMs,
Cregosarensro, MN =M N,, T. e. pacCTOSHME MeX-
ay rouxkaMu M u N pasHO PACCTOAHMIO MeMXAY TOY-
wamMu M, u N, (cayuan, rorga Touku M u N pac-
OOJOMKEeHRB! HA NpAMOll, NapaniensHON BeKTODY E,
paccMoTpHTe caMocToATenkHO). Taxkum ofpasom, na-
PANNeNBHEI NMepeHOC COXPAHAET DPACCTOSHHA Mex-
Ay TOYKAMH M noaToMYy npegcrasnasier cobolt asuxe-
Hie, HarnagHo aT0 ABHIKEHHE MOMKHO NDEACTABHTEH
cefe KAK caBMr Bceil NJOCKOCTH B HANDABJIEHHH
JAHHOrO BEKTODA d HA £ro AANHY.

121 Ilosopor

Ormetm Ha maockoctm Touky O (umeHTp mo-
BOPOTA) ¥ 3amanmM yroa o (yroa nosopora). Iloso-
pOTOM HIOCKOCTH BOKDYr Touke O HA yroan o Ha-
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asiBaeTcs orofpasieHHe mnockoeTr Ha cebsa, npm
KOTOpOM waxxmas Touxa M orofpamaercda B Taryio
Touky M,, uro OM =0M, u yron MOM, paser o
(puc. 330). IIpu arom Touxa O ocrTaérca Ha MecrTe,
T. €. orobpakaerca cama B cebdA, a BCe OCTANBHEIE
TOYKH NOoBOopa¥MHBAIOTCH BOKPYT TOMKH Os OAHOM
H TOM ke HanpaB/JeHHH — [0 YACOBOI ‘cTpesiKe HAM
npoTus yacosoit crpenku. Ha pucyake 330 maobpa-
#EH MOBOPOT MPOTHE YACOBOH CTPENKH.

ITosopor ABAAETCA ABMKeHHeM, T.e. orobpa-
MMeHHeM TJI0CKoCTH HA cebs, COXPAHAIIMM DACCTO-
AHHA.

HNoxaxem ato. Ilyers O — mesTp mosopora,
0f — yroJ NMOBOPOTA NPOTHB HACOBOH CTpenkH (cay-
yaif noBOpOTA II0 HACOBON CTPeJKe pACCMATDHBA-
erca aHAmorg4dHo). HonyerHM, 4TO NpH 3TOM MOBO-
pore Toukn M u N orobpamarorca B Toukm M, n
N, (puc.381). Tpeyroasamkn OMN u OMN,
PABHLI MO ABYM CTODOHAM H Yy MeXAY HHMH:
OM=0M,, ON=ON, 1 ZMON=4ZM,ON, (maa
cayuas, usofpakéHHoro Ha pucyHxe 331, xamasii
M3 9THX YIJOB paBeH cymMme yria o u yraa M,ON).
Ha paBeHCTBA 3THX TPEYTOJBHHKOB CJIeyeT, HTO
MN=M,N,, 7.e. paccTofHHe MeMAY TOYKAMH
M m N pasHO paccTOAHHMIO MeKAYy Touxamu M, u
N, (cnyuait, korga Toukn O, M u N pacnosomeHs
HA OAHOM NpAMON, PACCMOTPHTE CAMOCTOATEILHO).
Hrak, mosopor coxpaHsAeT DACCTOAHHA MeMIY TOH-
HAMH H I03TOMYy mnpexacrasiaser cobolt asmxenue.
910 ABMMKEHHE MOKHO mpeacTaBuThk cefe Kax mno-
popoTr Beeft mnockocTH BOKpYr gaHHON ToukM O Ha
naHHLIA yroa o,

Sanaun

M, M

Puc. 331

1162 Haueprute orpesox AB u Bertop MM,. Ilocrpoiite orpesox
A,B,, KOoTOpHIl noay4YaeTcH M3 oTpeaka AB nmapaineisHeIM mnepe-

HOCOM HAa BexTOp MM,.

1163 J Haweprure Tpeyronsaux ABC, Bextop MM,, KoTopslft He ma-
panjesieH HM OAHON M3 CTOPOH TPEYTOABHMKA, H BEKTOD @, mapan-
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1164

1165

1166

1167

1168

1169

1170

1171

nenwHsiit cropore AC. Ilocrpoiire Tpeyrosisauk A,B,C,, koTopsiii
noaydaeTci u3 TpeyroasHuxka ABC napannenbHBIM MepeHOCOM:

a) na sexrop MM,; 6) na sexTOp a.

U arm pasHODeapennslil Tpeyroasauk ABC ¢ ocHoBanmem AC
u rakada Touka D ma npamoit AC, uro Toura C JeXHT HA OTpe3xe
AD. a) IlocrpodiTe orpesox B,D, kxoTopwil noJy9aeTca U3 OTPE3KA

BC napannensHBIM NePEeHOCOM HA BEKTOP CD. 6) lNokasxure, 9T0
yeThlpéxyroisHuEK ABB,D — paprobesipennas Tpanemus.

Jlaus!l TpeyroJsHHK, Tpanenusa H oKpy:kHocTs. [loctpoiite dmry-
P, KOTOpBIe [OJY4YAlOTCH W3 3THX (QHryp napajjielibHBIM mepe-

HOCOM Ha JIAHHLIH BeKTOp a.

i IMocrpoiite orpesoxk A,B,, koTopsllli noay4daerca H3 JaHHO-
ro orpeska AB nosoporoM BOKDYr AaHHOro uedTpa O: a) Ha
120° mo uwacomoit crpenke; 6) Ha 75° NpoTHE YacoBOH CTpenKH;
B) Ha 180°.

TTocTpoiiTe TpeyrolbHHK, KOTOPHIH NoaydaeTca H3 JaHHOTO Tpe-
yronsEHKa ABC nosoporoM BOKpyr Toukm A Ha yroa 150° npo-
THB YACOBOH CTPeNIKH.

Touka D sBaferTca TOYKOH NepecedyeHHs OHCCEKTPHC PaBHOCTO-
porHero tpeyroasHEka ABC. JlokamuTe, WTO OpH NOBOPOTE BO-
Kpyr Toukn D Ha yron 120° rpeyronsaur ABC orobpaxaerca Ha
cela.

Hokaxure, 4T0o IPH MOBOPOTe KBAJPATA BOKDYT TOUKH mepece-
YeHHA ero auaroHaneik Ha yroa 90° xpaapar orobpaxkaeTcAa Ha
cebs.

I ITocTpoiiTe OKPYMXHOCTH, KOTOpas NOJAYYAETCH M3 JAaHHOH
oKpyHOcTH ¢ meatrpoM C moBoporoM BoKpyr Touk# O Ha yroa
60° nporus wacoBoii crpenku, ecau: a) rouku O u C He coBnaja-
10T; 6) Toukn O B C coBnajaoT.

U IMocTpoliTe npaAMylo @,, KOTOpad NOJy4daeTcd M3 JAAHHOH mp#-
Mot a mosopoToM BOKpPYr Touku O Ha yron 60° mo wacosoit cTpen-
Ke, ecaH NpAMAA d: a) He NPOXOAUT 4Yepes Touky O; 6) npoxoauTt
gepes Troury 0.

Pemerane

a) ITocrponM okpy:HOCTE ¢ mnedTpoM O, KOTOpad KacaeTcs NpSH-
Mol a (obbacHuTe, Kak aro caenats). Ilyere M — Touka kaca-
HuA. IIpu nmoBopore BOKpyr ToukH O 9Ta OKPYIKHOCTH 0TOOpa-
skaerca Ha ceba, a xacarenwHas a orofpa)kaerca Ha HEKOTOPYH
KacaTenbHyw a, (obsaceure nouemy). llna mocrpoenmsa nps-
MOH &, mocTpoMmM cHa4aja Touky M,, B Koropyio orobpaykaercs
Touka M npu nosopore Bokpyr ToukH O Ha yroa 60° nmo waco-
BOM CTpeNKe, A 3aTeM NMPOBeJEM KACATENBHYIO @, K OKPYKHOCTH B
Touke M,.
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1172

1173

1174

1175

Bomnpocs! 1asa nosropenus K raase XIII

OGBaCHKTE, YTO TAKOe orobpajkeHue IJIOCKOCTH Ha cela.

Kaxoe orofpaskeHue NIOCKOCTH HASBIBAETCA: A) OCEBOH CHMMer-
pueii; 6) HeHTPANLHON cHMMeTpHel?

ToxauTe, 9TO OCEBAs CHMMETDHA ABIAeTCH OoTOOpaXKeHHeM mio-
ckocTH Ha ceba. |

Yro Takoe ABHIKeHHe (MM nepeMellesHme) NI0CKocTH?
IMoxamuTe, 9T0 OCEBAA CHMMETDHA ABJAETCH ABHIKEHHEM.
flpnseTca AU OEeHTPAJLHAA CHMMETDHA ABMiKeHHeM?

JlokasuTe, 9TO NPH ABH)KEHHM OTpesox orobpakaercA Ha oTpe-
BOK.

JlokamuTe, 4TO NPH ABHMEHHH TPEYTrOJBHHK orobpaxkaerca Ha
paBHBIH eMy TDeyroJibHUK.

OfLacHHTE, 9TO TAKOe HANOMEHHe,
JokamuTe, 4TO IPH HAJOMEHHHM palJIHYHBIE TOYKH oTobpakaior-
A B PA3NHYHLIE TOYKH,

Jorgamure, YTO HANOMKEHUE HBJAAETCH ABHMEHMEM ILJIOCKOCTH.
HoxamuTe, 4To 10008 ABH:KeHHe SABJIAeTCA HAJOMKEHHEM,

BepHO AH yTBepKjJeHHe, 4TO NPH ABHMeHHMH miobas durypa oro-
6pakaeTcHs Ha PABHYIO el purypy?

Kaxoe orofpaxkeHue NJIOCKOCTH HAILIBAETCH NapajulebHBIM Nepe-
HOCOM HA JaHHEIE BekTOp?

Jdoxasmure, YTO NAPAJIEALHEIN MepeHoC ABNACTCH ABH:KeHHEeM,
Kaxoe orofipaskenue N0CKOCTH HA3LIBAETCH NOBOpPOTOM?
Hokaxure, 9TO NOBOPOT ABAAETCA ABHIKEHHEM.

JomonnuTepHbIe 3a/laUl

Ilpu pansOM ABMIKeHHM Ka)aas H3 ABYX Touexk A m B orofpamka-
erca Ha cefa. [lokamuTe, 9To mobad Touka npamoit AB orobpa-

#HaeTca Ha cebaA.

Ilpn nanHOM ABHMMKeHMH KAMAAH M3 BepIIKH TpeyroaesEuxa ABC
D'ﬁ.‘pamams Ha cefa. [doxamure, uro mobafg TOYKA NIOCKOCTH
orobpamaercs Ha cebs.

Hokasxure, uro Ba NPAMOYrONLHMKA PABHBI, €CHM: &) CMEKHEIE
CTODOHE! OJHOI0 NPAMOYTOJBHHKA COOTBETCTBEHHO DABHEI CMeXM-
HBIM cTOpoHaM apyroro; 6) cTopoHa M JHAIOHANL OJHOIO NMPAMO-
YIOMBHHEA COOTBETCTBEHHO DABHLI CTOPOHE H NHAMOHANH Apyroro.
- Ila.gu npamad a # Touxkw M 1 N, nemamue no ogHy CTOpOHY
OT Hee, [lokaskuTe, YTO HAa NPAMOIl @ CYIIECTBYET €AHHCTBeHHAHA
TOYKa X, Takas, uTo cymma paccromumit MX + XN umeer Hau-
MEHLIIee 3HAYEHHE,
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1176

1177

1178

1179*Ha cropore AB npamoyronsEuxka ABCD no-

1180

1181

U Hausr ocrpsiii yron ABC u Touka D puytpu Hero. Hcemoasays
OCeBYI0 CHMMETDHIO, HAlAHTe Ha CTOPOHAX JAHHOIO YIJIAa TaKue
rour E u F, urobu rpeyroasEux DEF umen HauMeHbINHH mepu-
MeTp.

Meanaaut AA,, BB, n CC, tpeyronsEuxka ABC mnepecexaior-
ca B Touke M. Toukn A, B, nu C, #ABIAIOTCA COOTBETCTBEH-
HO cepeanHaMu otpeskos AM, BM u CM. Jloxamure, uTO
AABC,=AA,B,C,.

Pemenune

Taxk kax M — Touka nepeceueHHs MeguaH TpeyrojbEHEKa ABC,
T0 AM=2MA,. Orciona, yu4uTeIBag, 4TO TOYKa A, — cepeauHa
orpeaka AM, nmoaygaem MA,=MA,, T.e. Toukn A, u A, cuM-
MEeTPHYHEl OTHOCHTEeARHO ToukH M. Ananormuso ToukH B, u B,
a Tarkke ToukH C; ¥ C; CHMMeTPHYHEI OTHOCHTENBHO TOYKH M.
PaccMOTpHM LEHTPAMBHYI0O CHMMETDHIO OTHOCHTeNbHO TOYKH M.
Ilpn aroft cummerpun Touxku A,;, B,, C, orobpaxkawrca B TOY-
KM A, B;, C,; noaromy tpeyroasEuk A,B,C, orob6paxkaercs Ha
tpeyronsEuk  A,B,C,, H, CcJeJoBATeNbLHO,
aAngcE:&AlB]C];

Ha croponmax AB mu CD napannejsorpaMma

ABCD mnocTpoeHBl KBAXPATH TAK, KAK IMOKA- D c
aaHO Ha pucyHKe 332. Hcnoasaya napannens-
HuIff mepeHoc, JZOKAMHTE, YTO OTPE3OK, Coeau-
HAOMINE [OeHTPH 3THX KBAJPATOB, PaBeH M
napaJjuiesieH cropose AD.

CTPOEH TpeyroJbHHK ABS Tak, KAK NOKA3AHO
Ha pucyHke 333: CC, L AS, DD, L BS. He- A B
NOAL3VA MapanieibHbLIE OepeHoc, HOKAKHTE,

uro npameie SK n AB BsammuO nepmemamky- ©Y¢- 332
JAPHBEL.

B oxpyxuocrs ¢ nestpom O BOHcAaHBI JBa PABHOCTOPOHHHMX Tpe-
yroaeuuxka ABC u A,B,C,, npuuém pepmuHil 0003HAYEHE! TaK,
yTo HanpaeneHue obxoma mo ayre ABC or toukm A kK Touke C
coBnajaer ¢ HanpasieHnmem obxopa mo ayre A,B,C, or Toukn A,
K Touke C,., Hcnoasaysa moBopoT BOKPYT ToukH O, NOKaXHTe, YTO
npaMeie AA,, BB, u CC, nubo npoxoaar uepea roury O, nubo,
nepecexascs, ofpasynoT paBHOCTOPOHHHI Tpe- n
VrOJIBHHK.

U Nanwm ase nepecexalomidecs NpAMBIE M TOY-

ka O, He nexamas Hu HA onmoit u3 Hux., M- §
NoJL3VHA HEeHTPAMBHYI0 CHMMeTDPHIO, NocTpoii- R
Té NPAMYO, NPOXOAAIIYID dHepea Toury O, A D
TaK, 4T0OB OTpesok aroli mpAMoOll, OTCeKae- &
MBIl JAaHHBIMH OPAMEIMH, AeIHJICHE TOYKoH O

MOMOJAM. Puc. 333
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Henoabayd NapanneibHBll NepeHoc, MOCTPOHTE TPANeUHIo no eé
oCcHOBAHMAM H JHATOHATIAM.

J [lassl napanajieabHble TpAMble b 1 ¢ ¥ TOYKa A, He Jeauias
gEE Ha oaHoit s Hux. [locTpoiiTe pAaBHOCTOPOHHHN TPEYTOABHMEK
ABC Tak, yrobe sepmuHE B u C jemans COOTBETCTBEHHO Ha
npAMEIX b u ¢, CRONBKO pellleHui uMeeT sanaua?

Pemenne .
Honyerum, uro 3ajgada pemieHa M mcKoMselil TpeyroasHuk ABC no-

cTpoer (puc. 334, a). IIpr nosopore IJIOCKOCTH BOKPYI TOYKM A
Ha 60° no wacosoit cTpenke sepmuHa B orofpa)kaeTcs B BepIIMHY
C, noaromy npamas b orobpaxaerca Ha npamyo b, npoxogamyio
qyepea Toury C. Ilpamyw b, nerxo nocTponTs, He NONB3YACH TOU-
kamMu B u C (cM. sagauy 1171). IlocTpous npamyio b,, Haxoaum
Toury C, B KoTOopoii npaMas b, nepecexaerca ¢ npamoil ¢. 3artem,
HOCTPOMB OKPYMKHOCTE ¢ nerTpoM A paguyca AC, HAXOAMM TOY-
Ky B. Ha pucyrake 334, a BRINOJHEHO MOCTPOEHHE.

3anaua MMeeT ABA PEINEHHA, OAHO M3 KOTOPHIX NOJYYAETCH NpH
NOBOPOTE ILUTOCKOCTH BOKPYTr ToukH A Ha 60° mo wacoso# crpenke
(AABC ma pucyaxe 334, a), a gpyroe — nps HOBOPOTE HIOCKO-
crt Ha yroa 60° nporue uacosoil crpenku (AAB'C' Ha pHCYH-
ke 334, 0).

Puc. 334



I'nasa XIV

Haganasable CBeleHHA
H3 cTepeoMeTpHH

OCNeAHAnA rnaga ABNRETCA BBEAEHMEM B CTEDEOMETPUIO — 3TO

TOT pasnen reoMeTpuy, B KOTOPOM W3Y4alTCA CcBoicTea du-
ryp & npoctpaHcTee. bonee ocHosatensHo Bul GyaeTe 3aHUMAaTLCA
CTEPEOMETPHER B CTAPIUMX KNAcCax, a 308Ck Mbl NO3HAKOMUM Bac
C HeKOTOPLIMU NPOCTPAHCTBEHHLIMK urypamu U dopMynamu ans
BbIMMCNEHMA Mx 00BEMOB W NNoWapeid NoBEPXHOCTEN.

m MHOrorpaHHMKH

122 Ilpeamer crepeomMeTpuM

Jo cHX mop ME 3aHMMAJIHCE IUIAHHMETDH-

Eﬁ—HH-’}I'TI&JIH CBOHCTBA NMAOCKHX reoMeTpHYeCcKEHX Ky6
¢uryp, T. e. QHryp, NeJIHKOM DACHOJOMKEHHBIX B He- a)
Koropoit niuockocTd. Ho okpyskawoiue Hac npeame-
Tl B HoABIIMHCTBE CBOEM He ABAAIOTCA MJIOCKHMH,
OHHM PACHOJIOMKEHH! B NPOCTPAHCTEE H He YMelawT-
CA B KaKoit-To oxHo# nuockocrH. Jlwo6oi peanbHbIi
NpeaMeT 3aHHMAeT KAKYIO-TO YAcTh MPOCTPAHCTBA.

Paagen reomMerpHs, B KOTOPOM H3y4aloT- v
cA cBoiicTBa (Hryp B NPOCTPAHCTBE, HA3ILIBAETCH i
cTepeoMerpueil, ITO CJI0BO NPOMCXOAHT OT rpewde- ET
CKHX CJOB scTepeo» — OOBEMHEIH, NMpPOCTPAHCTBEH-

HBIH H +MeTpeo» — HIMEDHATS.
B crepeomerpun Hapaay ¢ npocredmumMu du-
rypaMu — TOUKAMH, IPDAMBIMHM H IJIOCKOCTSAMH pac-

CMATPHBAKOTCH reoMeTpHUYECKHe Tella U MX NnoBepx-
soctH. IlpescraBnenme o0 reoMeTpHYeCKHX Tejax
Ia0T OKpPYIKaIOMIHEe HAC npeaMersl. Tak, HanpuMep,

KPHCTAJIE HMeloT (hopMy reoMeTpHYecKHX Tej, Io- | awm i e
BEPXHOCTH KOTOPBEIX COCTABJIEHEI W3 MHOTIOYTOJBHH-
KoB. TakMe MOBEPXHOCTH HA3LIBAIOTCA MHOTOIDaH- \-._--—/

auxamu. OfHEM M3 npocTeifUMXx MHOMOrDAHHHKOR
asnaerca Ky (puc. 335, a). On cocTapneH M3 IIECTH
paBHEIX KBajgparop. Kamam KHAKOCTH B HEBeCOMO- Puc. 335
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CTH DPHHHMAIT (POpPMY INeOMeTPHYEeCKOro Teja, Ha-
anrmaemoro mapom (puc. 335, 6). Takyw xe dopmy
umeer ¢yrbonesHsfl MAd. KoncepsHas Ganka Hme-
er ¢opMy TPeOMeTPHYECKOro TeNa, HA3KIBAEMOrO
unaungpom (puc. 335, a).

B oram4¥HEe OT PeaJibHBIX NPEIMETOB reoMer-
pHueckHe TeJA, KAK ¥ BCAKHE reoMerpHyeckue (u-
rypel, spasioTcA BoobpaykaeMuMM obbexTaMu. Mu
npejcTaRiseM MeOMeTPHYeCKOoe Teao Kak 9acTh npo-
eTpaHcTBa, OTAENEHHYIO OT OCTANBLHOH 4HacTH npo-
cTpaHcTBa MOBEPXHOCTEIO — IPAHMIIEH 3TOro Teja.
Tax, manpuMep, I'PaHHNA mapa ects cdepa, a rpa-
HHIA NEIHEADPA COCTOHT H3 ABYX KDPYIoB — OCHOBA-
Huit maaeEApa # GoxoBol MOBEPXHOCTH.

ITnockoeTs, no ofe CTOPOHBI OT KOTOPOH HMe-
I0TCH TOYKH AAHHOIO Teja, HASLIBAGTCH CeKyImeH
NAOCKOCTRI 3TOr0 Tena. tPurypa, xKoropasa obpasy-
OTCA NPH NepecevYeHNH TeJIa ¢ CeKYINel MIOCKOCTLIO
(T. e. obman 9ACTH Tena M cexymedl NJIOCKOCTH), HA-
shiBaeTcs ceveEMeMm Tena. Tak, HanpuMep, ceMeHH-
eM Inapa sisaserca kpyr (puc. 336).

[Ipn mMaydeHHH NOpPOCTPAHCTBEHHBIX (QHryp, B
YACTHOCTH TPeOMeTPHYEeCKHX TeJ, NOJLIVIOTCA HX
HaobpaxeEMaMr Ha deprexe. Kax npasmno, H3zo-
fipajeHHeM NPOCTPAHCTBEHHOH QHIYPH CHAYKHT
¢é NPOEKIHA HA TY HJIH HHYIO miIockocTs. OpHa m
Ta e (urypa gomycraer pasnuuHbie Haobparke-
nuf. O6kiyHO BHfupaioT TO M3 HEX, KOTOpOe Co3ja-
éT NPABHJALHOE npejcTaBjieEne o (opMe GHrypsl H
nanbonee yaobuo nna mecnemosanus eé csoiiers. Ha
pucyHkax 337, a, 6 usofpasensl ABa MHOMOIDAHHH-
KA — Napajanenenumen ¥ NMHPAMHIA, 4 HA PUCYH-
ke 337, 8 — komyc. Hepunumule gacT duryp nso-
Gpa’KeHbl IITPUXOBLIMH JTHHUAMH.

B aroit rpase mmt PaccMOTPUM HEKOTOphIe
RHABl MHOTOrpAHHHKOB M Tela BpalleHHA — IH-
JHHAD, KORYC, map, npueeaéM (GopMyasl, N0 KOTO-
pulM BRYHeNgoTcs ux o6BEMEI M IIOMALH NOBEpPX-
nocTeit. TIpu a1om Mu1 Gysem OnMHPATHCA B OCHOBHOM
na HATNANHKIe mpegcrasnenus. Boxee nmonmoe ofoc-
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RAOCKOCMbID (X

a) Mapaasesenuned

6) Iupamuda

Puc. 337

Havaishbe cacdedus
U3 CHLEPEOMEMPU



HOBaHHe onucaHHBIX daxTos ¥ dopmyn Oyger gaHo
B CHCTEMATHYECKOM KypCe CTepeoMeTpHH, Haydae-
mom B 10—11 mnaccax.

123 MuororpanHuk

HanomMHuM, 4TO B IJIAHMMETPHH NODH H3y-
9eHHH  MHOPOYIOJIBHMKOB MEI  DACCMATDPHBAIM
MHOFOYTrOJABHHK JH00 KaK B3aMKHYTYIO JHHHIO, CO-
CTABJIEHHYIO M3 OTPE3KOB M He MMEeIOIIYIO caMonepe-
ceqenu# (puc. 338, a), mbo Kax HacTh NJOCKOCTH,
OrpaHMYeHHYI0 23TOoH JauHHel, BKJAKYAA €& caMmy
(pmc. 338, 6). Ilpn mayYeHHHM MHOTOIrPDAHHHMKOB MEI
6yneM IOJB30BATHCA BTOPBIM TOJKOBAHHEM MHOTO-
YroJbHHKA.
| C ogEmM M3 cAMBIX HIPOCTHBIX MHOTOTPAHHH-
KOB — NPAMOYIOJBLHEIM  [apajuleenunesom — Bhl
3HAKOMBI JABHO. JTOT MHOrOrDAHHHK COCTABJIEH
M3 [IecTH NpPAMOYroJsHHKOB (pme. 339, a). Pop-
My NPAMOYTOJBHOTO Napaulefleunela HMeoT KO-
pofkH, KOMHATHI H MHOrHe Apyrue npeamersl. Ha
pucyHkax 339, 6, 8, z uaobpasKeHEl OPYTHEe MHOIO-
rpaEEHKH: KY0 (9TO NPAMOYTONBHLIN Napasjiesieni-
nef, COCTABJEHHLIN M3 IIECTH PABHBLIX KBAJADATORB),
TeTPasap, OKTas’aAp.

MoHO CKa3aTh, YTO MHOTOTPAHHHK — 3TO
NOBEPXHOCTH, COCTABJEHHANA M3 MHOIOYTrOJBHUKOB M
OIPAHMYMBAIOIIAA HEKOTOPOE IMeOMeTDHYEeCKOe TeJo.
970 TeNo TAKMKEe HA3LIBAETCH MHOTOTPAHHMKOM.

Hpaxoyroxsrmi EKyo
naparierenuned
Puc. 339 a) 6) a)

E D

Muosogeroabnus
ABCDE - ¢usypa,
COCManieHan

U3 ompeskos

a)

Muozoysoashux
ABCDE - vacmb
RAGCKOCTIL,
OLPAHUNERKAR AUNLED
ABCDE

)
Puc. 338

Oxmaadp
2)
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Terpasap u oxrtasap (puc. 339, 8, 2) cocras-
JeHbl COOTBETCTBEHHO M3 YeTHIPEX H BOCBMH Tpe-
YIrOoJBHHKOB, MTO OTpDAKEHO B HASBAHMM 3THX MHO-
rorpaHHMKOB: [O-rpedeckH <TeTpas — 4YeThipe, a
«0OKTO» — BOCEMb.

MuoroyroasEuKH, H3 KOTOPBIX COCTABJEH
MHOTOTpAHHMK, HaseBawTcA ero rpaHamu. IIpn
8TOM NpeanoJAraeTcd, WTO HHKAKHE [Be cocegHHe
rPAHM MHOTOIPAHHHKA He JIeXKAT B OAHON NJIOCKO-
cri, ['pansaMB NPAMOYroJbHOrO Napajjesenuuena
ABNAKTCA OPAMOYIOJBHHKH, & I'DAHAMH TeTpasipa
M oxTasapa — TpeyroasHUKH. CTopoHBI rpaHeit Ha-
apiBalOTCA péGpamu, a KOHNLI pébep — BepHIMHA-
MH MHOrorpanHuka. Orpesowr, coefMHAKOMANE OIBe
BEPINMHEI, He NPHHAMJEKAMINE OAHON rpaHH, Ha-
3bIBAETCA JAMATOHAJBIO MHOrorpasnmuxa. Ha pucys-
ke 339, a orpesok MN — amaroHanb NPAMOYrodb-
HOrO napa/ulesenunesa.

MuororpasHk OGRIBAIOT BRINYKJABIMH ¥
HEBRINMYKJABIME. BrINYKABIH MHOrOrpaHHHK Xapak-
TePHAYeTCH TEM, HTO OH PACHOJNOMKEH N0 OfHY CTOpO-
HY OT IJIOCKOCTH Ka)jaoi ceoeil rpapn. Ha pucys-
we 339 wmaobpaensl BhINYKJLEe MHOTOFDA&HHHKH,
a Ha pucyHKe 340 — HeBRINYKJIRINK MHOrorpas-
HHK.

124 Ilpuama

MHuororpaHHMK, HA3bIBAEMBIIl MPH3MOM, MOMK-
HO TOCTPOMTHL ciaepyomum obpasom. Pacemorpum
napajjieNbHbie MIOCKOCTH O ¥ P, T.e. Takue mio-
CKOCTH, KOTOphle He mMMel0T ofumux Towex. B mao-
CKOCTH O BOSbMEéM KakKoi-HHOYIb MHOIOYTOJBHHEK
AA;... A, a B iockoeTH [} — paBHBIN eMy MHOro-
yroabEnK B,B,...B,, npuuémM Tak, 4To0ml paBHBIE
cropoEbl A;A; m B,B;, Az;A; u BBy, ..., A,A, ®
B, B, aTHX MHOrOyronbHHKOB OBIIM napaiieins-
HbIMH CTOPOHAMH YeTHIpEXyrolbHHKOB A A.B.B,,
A,A;B,B,, ..., A AB,B, (puc. 341).
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Hesuinyrami Muozo-
EPARKUK, cocmantennmb
ua kaadpamos.
IMrockocme epanu,
yrasannol cmpeaxoi,
paipesaem
amom JIHNMPIIHHHN e
O PACROXONEN
MO PAINSE CIOPONE
om amoll RAGCKOCmU

Puc. 340

Havainhbie caedenin
ud cmepeoMempui
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Hpusma AA,..ABB, B,
Ocnosanus —
o= MHOZOY2ORBHUKL
Ocnosanus AA,..A uBB,. B,
Boxoswsie zpany —
naparienozpommn
AABB, .., AABB,

Puc. 341

IMoacHuM, YTO NOHHMAETCH MOJ MApAJLIeILHO-
CThLIO NPAMEIX B npocrpaHcTee. [IBe npasMuie B npo-
CTPAHCTBE HAZKIBAIOTCA NMAPANNENLHBIMH, eCIM OHH
JIEXKAT B OAHOH IJIOCKOCTH M HE NepecexaloTcH.

YrazanHBle YeTHPEXYTOABHHKH ABIAITCA
napannenorpamMamMu. B camom gene, Hanpumep, B
yeThlpéxyroasauke A, A.B.B, nporreonojosxHEBIe
cropoEsl A A, u BB, no nocTpoeHHI0 pPaBHBEI u
napajjielbHel, MO3TOMY 3TOT YeTHIPEXYTONLHHK —
napajjieiorpaMm.

n-yroJLHOH NPH3MOH HA3IRIBASTCH MHOTIOIDAaH-
HUK A A,...A_B,B;...B,, cocTapleHHLIA H3 ABYX pas-
HBEIX n-yroabHHKoB A, A....A_ u B,B....B, — ocunosa-
HH# OpH3MBI M n napannenorpammos A, A.B.B,, ...
ey A A BB, — GoKOBBIX rpaHeii  NPH3MBL

Orpeakn A\B,, ..., A,B, nasusaorci 0GOKOBBEIMHK
pébpammu npuambl. Bee OHHM paBHBI B NapalleNnbHBI
ApYT ADYTY.

ITpuaMel GHIBAIOT NPAMBIME H HAKJIOHHBIMH,
Yrobul pats onpeeneHMe NPAMOM NPH3MbI, BBe-
AéM MOHATHE NEePHeHAMKYIAPHOCTH OPAMONR M njo-
ckoctu. Ilpamasa a, nepecexkawinasd IJIOCKOCTL o
B Hexoropodt Touxke H (puc.342), HasmBaercs
NepnenIHKyAapEOR K 2Tolf NAOCKOCTH, €ClH OHa
nepnesauKyaapEa k moboit npamoit, nemxamei
B IJIOCKOCTH (f ¥ Dpoxogameit uepe3d Touxky H., Pwuc. 342
IlepnenguxynaprocTs npamolfi @ ¥ IJIOCKOCTH O
oboanauaercs Tak: a L .
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Ecnn see Gorovrle pébpa
NpHAME HNEPHEHAHKYIAAPHE K \ /
[LAOCKOCTAM €& OCHOBAHHM, TO o
IPH3MA HASLIBASTCH NPAMO :
(puc. 343,a); B TOpPOTHBHOM | ~k s
cAydae NpH3Ma HA3LIBAETCH
paKJaoRHOM (puc. 343, 6). Ilpa-

Ipamas namuyzoasnaa
MAA OpH3Ma, OCHOBAHHAMH KO- Wﬂﬂ
Tﬂpﬂﬁ ABJNAKTCA IIPDABHIBHLIE a}

MHOTOYTOJILHHKH, HA3LIBAETCH
npaBRaLHOMN (pHc. 343, &).

Brifepem npousBoNbHYIO TOUKY A 0AHOrO H3
OCHOBAHMH M NPOBEJEM Yepes Heé NpPAMYI0, neprneH-
JHKYAAPHYIO K IJIOCKOCTH JpPYroro OCHOBAHMA H
nepécekawmyw eé B Touxe B (puc. 344). Orpesok
AB pasmBaeTcs BBICOTOH npusmel. B Kypce crepeo-
smerpun 10—11 knaccoB oKassiBaeTCd, YTO BCE BhI-
COTHl NPH3MEI DABHH H NapajjielbHBl APYT APYTY.

125 IMapannenenumnen

YerupéxyroJbHaa OpH3Ma, OCHOBAHHAMH KO-
TOpOH SABAAIOTCA NAPAJJIEJOrPAMME!, HAZLIBAETCH
napaanenenunenom (puc. 345). Bee mects rpaseit
napaJjuielenHnesa — NapajjieIorpaMMel.

Ecan napannenenmnnen mpamoii, T.e. ero Go-
KOBhRIe pébpa NepneHAHKYJAPHB K NJIOCKOCTAM OC-
HOBaHH#, TO GOKOBBIE rpaHM — NPAMOYTOJBHHKH.
Ecnn e ¥ ocHOBAHHAMH NPAMOIrO NAapajjejenHie-
Aa CAYIKAT NPAMOYTOJLHHKH, TO 3TOT Napajjeenn-
nej; — MPAMOYTOJLHBIN.

Mul 3HaeM, YTO AMATOHAJH TADAIIEJOrpAMMA
nepecekanTcd M TOYKON IepecedeHus NensiTca Mo-
nonam. OxassiBaeTes, 9T0 AHANOIHYHEIM cBOHCTBOM
obnafaoT AMATOHANH Napajielennnesa:

Yernipe AHAroOHAJM NapaJIedeNHIeNa NepeceKalT-
CH B OHONH TOYKe H AeAATCH 3TOH TOMKROH momoaam.

JoxasaTenseTBO 9TOr0 YTBEDIKIACHMA OCHOBA-
HO Ha caeayiomem Qaxre: eclH ABe NpAMBIe B Opo-
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Haxaonnan
CEMNPEXYI0ABNAR
npusma

6)

Mpasusvhas
WECTRUKZ0ABNAR NPULIMA

8)
Puc. 343

Ompezox AR -
SCOMA RPUIMEE

Puc. 344

T A

Mapasaenenuned
Puc. 345

Hoavaavhme caedenun
ua e pEoMenm



C¢TpaHCTBE NapaijeidbHBl TPeThell MpAMON, TO OHM
napaiaeasusl. B Tom ciayyae, Korza Bce TPH nps-
MBI JIEKAT B OAHOH NJOCKOCTH, 3TO YTBePKIEHHE
6s1710 foKasaHo B 1. 28. B obmem cayuae oHo Oyaer
JAOKA3aHO B Kypce crepeomerpun 10—11 kaaccos.

ObpatuMca K pHCyHKY 346, a, Ha KOTOpOM
usobpamén napannenenunen ABCDA,B,C,D,. Ilo-
ckoabky rpaau ABCD u ADD, A, — napannenorpam-
sel, To BC|| AD, BC=AD, AD,|| AD, A,D,=AD.
Ha artoro cneayer, uro BC=A,D, n BC| A,D,,
nmoatoMy deTmlpéxyroasHuHK A,D,CB — napaaneino-
rpaMM, a sHauMT, ero auarosaim A,C u DB, as-
JAKIIHEeCH TAKKe IHATOHAJNAMH Napajjelenuness,
nepecexkalnTcd B HeKoTopoil Touke O u gensatca aToil
TOYKOH momoJaam.

AHANOrHYHO JOKA3BIBAETCH, YTO YeThIPEX-
yroasEHK AD,C,B — napannenorpams (puc. 346, 6),
H, cllefoBaTenbHO, ero auaroHamn AC, m D,B nepe-
CEKAKTCA M TOYKON NepeceyeHHs AeNATCH MOMOJaM.
Ho cepeannoit guaronanu DB asaserca Touka O.
Taxkum obpasom, amarosanm A,C, DB n AC, na-
pajjesenunesa nepecexawnrca B Touxke O H geaATCHA
aToH TOYMKON MOIOJIAM.

HaxkoHen, paccMATpPHBA® YeTHIPEXYTOJAbHHK
A,B,CD (pmnc. 346, 8), TOYHO TaK e YCTAHABJIHEA-
€M, 9TO M 4eTBépTras AuaroHans DB, nNpoxoanT 4e-
pea Touxy O ¥ DeIHMTCA €10 MOMOJAaM,

126 O6ém Teaa

INonarne obbéma Tesia BBOAUTCH IO AHANOIMH
C MOHATHEM MJOmanM Iiockoil dmurypsl. Kax mui
NOMHHM, KaM/Ablii MHOMOYIOJBHHK HMEeT [Jolaib,
KOTOpad HaMepAeTcHE ¢ NOMOmEK BHOpaHHOH egH-
HUIb M3MepDeHHA Miomageil. B KaYecTBe efuHMIIEI
HaMepenusa naomameit obsrumo Gepyvr KBajgpar, cTo-
POHA KOTOPOro pABHA elHHHIE HAMEDEHHSA OTDE3KOB,

Ananoruuno Gyaem cuHTaTh, HTO KayKjaoe M3
paccCMATPHBAEMBIX HAMH TeJl UMeeT 00BbEM, KOTOPBIH
MOXHO M3MEPHTE ¢ NMOMOIIBK BHIOPAHHON eqHHHIILI
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1

pamepenns o0séMoB. 3a eIMHHLY H3MepeHusA 00bé-
woB npuMeM Ky0, pefpo KoToporo pasHO egHHHIE
pameperna orpeskoB. Kyb6 ¢ pe6pom 1cm HasniBa-
orcA KYOHYECKHM CaHTHMeTpoM ® ofosHauaeTcA
rag: 1 ceM®. AHANOrMYHO OnpesensoTes KyOuuecKmil
wetp (M%), kyOuueckmit muanumerp (Mm®) 1 T. X

IIpouneaypa muamepenus o0bEMOB aHajlorH4yHa
npouneaype uamepenusa niomagedt. [Ipu szibpannoi
e/HHHIE H3MepeHHA 00BEM Tejla BhIpasaercs MOJO-
s#HUTENBHEIM YHCJIOM, KOTODOE NOKA3EIBAET, CKOJLKO
eMHHIL H3MepeHHA OOBLEMOR M eé gacTell yKIaAKIBA-
iTcA B aToM Tene, flcHO, ¥TO 4WHeNO, BRIpa)kaliee
ofbéM Tena, 3aBMCHUT OT BmfOpa eAWMHMIIEI M3Mepe-
nua obbpémoB. [loaroMy egmHMIA mamepeHuA 005E-
MOB YKA3LIBAETCA MOCJE 3TOrO YHCJA.

Hanpumep, ecli B KAYecTBe eHHHIILEI HaMepe-
nus oosémos B3AT 1 eM?, B npu sTom ofsém V HexoTO-
pOro TeIA OKA3ancHs paBHeIM 2, To mumyT: V=2 cMd.

Ecnu aBa Tesa PABHEI, TO KAMJ0OE M3 HHX CO-
AEPHHUT CTOJBKO e eIMHHI MaMepeHun obnéMOB H
eé yacreif, CKOJIBKO H apyroe reno. Takum obpasom,

1°. PaBubie Tena HMeWOT paBusie 00BEMELL.

PaccMoTpuM Teno, COCTABJIEHHOE H3 HECKONb-
KHX TeJ TAK, YTO BHYTpeHHHe ofiacTH »THX Ten He
umeor obmux Touex (pume. 8347). femo, uro obfném
BCEro Tesa crJAajbIBaeTcHE H3 obvEMoBn cocTaBasiO-
mux ero Ten., Mraxk,

2", Ecam Teno COCTABAEHO H3 HECKOABKMX TeJ, TO
ero ofsém pasen cymme o6BEMOB aTHX Tea.,

Cgoitictea 1° m 2° HA3RIBAIOTCA OCHOBHBIMH
coolicteaMu obsémos. HanmomMHMM, 4TO aHaJlorHy-
HRIMH CBOMcTBAMH O00MAZAKT ATHHBI OTPE3KOB H
Iomwangy MHOMOYIOJbLHHKOB.

Ina saxoxjaenus o6BEMOB Ten B paAge ciay-
Yaep yaobHO NONB3OBATHCH TeopeMoil, moayumsme
Hazsanue npuauun Kasaasepu'. IloscEum, B uém

Puc. 347

! Kapansepu Bonasentypa (1688 —1647) — uransancrnit

MATEMATHH.
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COCTOMT 3TOT NpHHIHN. PaccMorpum aBa Tena, sa-
KJANYEHHBIE MEXKAY ABYMA NAPAANEJNbHEIMH I[1J0-
CKOCTAMH 1, H O (puc. 348). Honycrum, uTo mwban
OA0CKOCTh, PACHOJOMKEHHAS MEXIY I[LI0CKOCTAMM
a; u 0; H NapajnensHas HM, nepecexaer oba Tesa
Tak, 9TO NJOHOIAAL CeUYeHHHA MepBoro Teaa B k pas
foakine NAOMAAH CeYeHHA BTOPOro Teja, NPHYEM
yHcao k — ogHO B TO e AAA MwoboH TAKOH cexy-
meil naockocTH. B aToM cayvae, corjacHO NPHHIH-
ny Kasansepn, o6néM nepeoro tena B k paa Goasmie
obbéMa BTOpOro Teja.

JlokazaTensCTBO  TeopeMil, BeIpamawmei
npuHmun KasansepH, OCHOBAHO HA NOHATHH Onpe-
IeNeéHHOro HHTerpaia, wKotopoe Oyaer BBeleHO B
11 wnacce B Kypee anrefpsl ¥ HaYaj MaTeMaTH4e-
cKkoro asanmsa. Mel npumem aty Teopemy Oea jo-
KA3aATeNbLCTRA,

127 CaoiicTBa NpAMOYroJibHOIO
napaJuiesjenunena

Korga MBI rosopuM o pasmMepax KOMHATEI,
umennel GopMy UpAMOYroJLHONO Napajjenenune-
aa, To obeiwHO ynorpebaseM cioBa «ANHHA, <[IH-
PHMHA® B ¢BBICOTA®, HMes B BHAY AMHHLI TPEX pébep
¢ obmeil BepmuHoii. B reoMeTpHn 3TH TPH BeJHYH-
Hbl o0beAHHAIOTCH OOIHM HA3BAHHEM: H3IMEpPeHHA
NpsaAMOYroiaLHOrO napajnenenunega. Tak, y npasMo-
YroJLHOrQ napajjenenunega, #aoOpa)kéHHOro Ha
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pucyHke 349, B KadecTBe H3MEPEeHHH MOMIHO B3ATH
AauHE péGep AB, ADn AA,.

Y npaMOyroJibHMKa ABa H3MEpeHus — JJIMHA
H mupunua. [Ipn aTOM, KAk MBI 3HAeM, KBaJApaT aua-
rOHAJM NPAMOYTOJBHHKA PABEH CyMMe KBAJPATOB
ABYX ero MamMepeHMii.

OxaseiBaeTcd, HTO AHAJOIMYHBIM CBOHCTBOM
obnagaer W NOPAMOYTrolbHEIH Dapajiienenumen:
KBaJpaT AMATOHAJM NPAMOYroJBLHOTO napaJjie-
Jenunesa paseH CyMMe KBaADaTOB TPEX ero uame-
Perwii,

B camom gesne, obparuMcs K pHcyHky 349, Ha
KOTOpOoM H300paKéH NPAMOYroJbHEIN napaJieen:t-
ney ABCDA,B,C,D,, un gokaxem, 4To

ACi=AB?+ AD*+ AA}.

Pebpo CC, nepneHAMKYISpHO K IJIOCKOCTH
rpaau ABCD, 1. e. nepnesaukyaapao K awboit npa-
MO, gesxamed B DNOCKOCTH 9TOH IDAHM H NPOXOAA-
me# gepea touky C. Ilosromy yron ACC, — npa-
moit, Ha npamoyroasHoro rtpeyroasauka ACC, no
Teopeme [Indaropa nonywaem: ACE = AC? + CCj.

Ho AC — guarosans npaMoyroasHuxa ABCD,
noaromy AC?= AB? + AD?. Kpowme Toro, CC,=BB, =
=AA,. CnemoparensHo, ACi=AB*+AD*+ AAj%,
410 ¥ TpeboBanoChk AOKA3ATh.

OcTaHoBMMCH ellé HA OJHOM CBOHCTBE, HMILIIO-
CTPHPYIOLIEM AHAJOIHIO MEMXAY NPAMOYIOJBHHKOM
H MPAMOYTOJABHBIM HapajienenunesoM. Mur anaem,
4YTO IJAOIIANE NMPAMOYTOJbHHKA PaBHA NpPOH3IBexe-
HHI) ero H3MepeHHH.

OxassiBaeTcd, YTO AHAJIOTHYHOE YTBepIKAEHHE
CIIpPABeAJIMBO B JJIA NPAMOYTOJLHOrO Napajijiesent-
nena: o0BEM NPAMOYrOABHOTO Napajielenunena
paBeH NPOH3BeIeHHI0 TPEX ero H3MepeHHI.

Jlna HOKA3aATENLCTBA 3TOr0 YTBEDIKAEHHA BOC-
nonsayemcs npuununom Kasansepu. Pacemorpnm
CHaYaNa NpAMOYTOJbHBEINE napajiesenHine] ¢ uaMe-
PeHHsAMY a, b, 1 u kKyb ¢ pebpoM 1, scTosmmues Ha
niaockocTn o (puc. 350, a). dror kyb ABAAeTCA exH-
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6) Puc. 350

Huuel Hamepeans obwéMoB, T. e. ero obséM pasen 1.
Jlobas cexylas mJA0CKOCTE, NAPAJJIEIbHAA IIJ0CKO-
CTH O, A8éT B KayecTBe cedeHus Kyba KBajgpaT IJo-
man 1, a B Ka4eCcTBe CeYeHHA DACCMATPHBaEMOI'0
napajjie/lenunesa — NPpAMOYTOJBHHK IUIomanw ab
(cm. puc. 350, a). CregoBaTe/lbHO, COTJACHO NPHH-
uuny Kasanwepu, o6eéM 3TOro napaiiefenunesa B
ab pas Goawimne obbéMa Kyba, T. e. paseH ab. .

PacemorpuM Teneps ABA TNIPAMOYTOJBHBIX
napajjesennnesa: ofMH ¢ HaMepeHHMAMH a, b, 1,
a Apyroit — ¢ H3MepeHMAMH a, b, ¢, «CTOAUIME» HA
NJOCKOCTH (0 TAK, KAK NOKA3aHO Ha pucyHKe 350, 0.
O6néM mepporo napajsenenunega, Kaxk ObLI0 JAOKA-
aaHO, paBeH ab. Jloraxem, uro o6BéM BTOpOro ma-
pannenenunena pased abe.

JlroBas cexymas IUIOCKOCTH, NapailenbHas
ILUIOCKOCTH (O, AAST B KAYeCTBe CeYeHHUs MepBoro ma-
paanenenunena NpAMOYVIOJABHHMK IIoOIIANK d, 4 B Ka-
YecTBe CeYeHHA BTOPOTO — NPAMOVIOABHHE MIOMIA-
aw ac (em. puc. 350, 6). IloaroMy obwém V BTOpOro

’ 3'0 Caoaa XIV




Mapajineienunela B ¢ pas Goasite obbéma mepsoro
M, ciaejgosaTesibHO, paBeH V=abe, wro u tpebosa-
n0Ch AOKABSATD.

B npAMOYTOJLHOM Mapajiejenunese ¢ uame-
pesusMu @, b, ¢, naobpakénHom Ha pucyHke 350, 4,
njaomagsk S OCHOBAHHA DABHA ac, a BeicoTa i paBHAa
Goxopomy pebpy: h=b. Ilosromy dopmyny V=abe
MOsHO 3anucaTe B Buae V=_Sh, 1. e. o6sém npamo-
VIOJBHONO MApajielienunea paBeH NPOHIBeIeHHI0
NA0mAaXH OCHOBAHHSA HA BBICOTY.

OxaseiBaeTcd, YTO B TOYHOCTH TaKad e
tdhopmyna mMeeT MecTo AnA mwobolt nmpuamsl: ofném
Npu3Mel paBeH NPOH3BEAEHHI0 MJOIALH OCHOBAa-
HHUA HA BBICOTY.

910 YTBEPHALHHE HETPYAHO JOKA3ATHL C MOMO-
ueio npeHouna Kasanwepn (cM. sagagy 1198).

12 a
8 IIupammuaa AR ﬂ;ﬁf&;"i‘ﬁuﬁrl. Wi

PaceMorpum MHOPOYTOJNBHHK 4 "iﬁfﬁi&'l A A "’H:f*" '
A A;.. A, 7 Toury P, He nexamyio it AR i
B IJIOCKOCTH B8TOr0 MHOIOYrOJAbHH-
wa., CoegmHus Toury F oTpeska-
MH € BEDIIMHAMHM MHOIOYIOJBHHKA
(puc. 351), mosyYyMM n TPeyroJbHH-
wos PA A, PA,A,, ..., PA,A,. MHOrO-
IrpaHHUK, COCTABJEHHHIN M3 n-yroJsHHKA
AA;. A, B JTHX TpPeyroJibHMKOB, HA3LIBAETCH

Bepuuna

Boxoaas pans Buwicoma nupasuds

n-YeoAbHAR
nupaMuda
PAA,..A,

OcHosanue

4, Ay Puc. 351
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nupamunoii. Meaoroyroaeume A 4d....A,
HA3LIBAETCH OCHOBAHHEM IIHpPaAMHILI, a YHa-
aaHHBIE TPEYTOJBHHKH — GOKOBBIMH rpaHfA-
mH nupamuasl. Touka P HassiBaeTca Bep-
HIMHOH NHpaMHALL, a oTpeakn PA,, PA,, ...,
PA, — eé Goxossivu péGpamu. [Iupamuay ¢
pepmuHOH P u ocHoBaHueM A, A,... A, #Hasw-
BAIOT N-YrOJbHON NMUpaMuIoi ¥ obDo3HAHAIOT
Tak: PAA....A,.. Ha pucyake 352 uzobpa-
MeHBl YeTHIPEXYTONLHAR M HIECTHYTIONLHAHA
nupamuasl. TpeyronsHyio NHpaMBLy 4acrto
HA3LIBAKOT TETPA3IPoOM.

OTpesor, COSAHHAKWIHI BePIIHHY
OMPAMMALI C IJIOCKOCTBIO €€ OCHOBaHMA M
NepreHiHKYIAPHEIH K 2TOH NJIOCKOCTH, Ha-
aslBaeTCH BeICOTOH nupamuasl. Ha pueyn-
ke 351 orpeaok PH — BBICOTA MHPAMHLL.

Iupamujga HasbiBaeTCHd NPABHILHOM,
ecji ef OCHOBAHME — MPABHJBHBIA MHOI'O-
VroNibHHK, 8 OTPe3okK, coefMHAmOmiHi Bep-
MHHY OHPAMBALL ¢ EHTPOM OCHOBAHMA, AB-
agercAa eé BeicoToi, Bricora Goxopoit rpamun
NpaBHABHONM NIHpaMMIbLI, NpOBeEéHHAA M3
e BepLIMHBI, HaseiBaercd anodemoii. Ha
pucynxe 353 orpesok PE — opna ma ano-
tem. MoxxHO jAOKa3aTH, YTO BCe anodemsl
NpaBHABHON NHPAMHAL PaBHBI APYr APYTY
(zapmaga 1205).

Pacemorpum ®KyvD co cTopoHOH a H
npoeeaém ero auaronanm  (puc. 354).
B peayastate Ky6 okamerca pasGuTHIM Ha
LWIEeCTE PABHBIX JAPYr JAPYry MNPaBHAbLHBIX
YeTHIPEXYTONBHLIX NHpaMEj ¢ obmeit Bep-
IHHOH B TOYKe NepecevYeHHA [IHATOHAJIEH
Kyba. ¥ Ramaoi M3 sTHX NHpPaMB] OCHOBA-
HHeM ABJIAETCA KBaAPAT CO CTOPOHOM a, Bhl-

a
coTa PaBHA =, & obbéM B mIECTH pa3 MeHb-

a

me obbéma Kyba, T.e. paBeH a—ﬂ'-. Ho

Puc. 352
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Bt

6

1. 4.9

2= %Sh, rae S=a? — nAOmAaAs OCHO-

paEAA NHpaMHuALl, A = -g—eé puicota. Takam ob-

pasoM, 00BEM MPABHJIBLHON! 4eTRIPEXYTOAbLHON MHpa-
MEABI CO CTOPOHOH OCHOBAHMA @ M BLICOTOH i paseH
ofaHOH TPETH NPOH3BEJCHHA ILIOMAAH OCHOBAHHA
na BeicoTy. OCHOBBIBASCH HA TOM (PAKTE, MOMKHO
nokasatk (cm. sagawy 1210), uro aHAJOrHYHOE
yTBEpPKACHHEe CHPABEANMBO M AJAS NPOH3BONBHOMH
nupaMuAbl: 00bEM NMHPpaMUIBE paBeH OXHOH TPeTH
NpoH3BEIEHHA NAOINAJAH OCHOBAHHA HA BRICOTY.

3anaum

1184 Croasrko rpaneil, péfep ¥ BepIIHH HMeeT: A) NPAMOYTroJbHEIH

1185

1186

1187

1188

napannenenunes; 6) rerpasap; B) oxrasgp?

JoxaykuTe, YTO HHCAO BepinHH Ja000# NpPH3Mbl Y8THO, & “YHCIO

pébep kpatHO 3.

HNoxkamxure, 410 niaomaas Goxopoli MOBEPXHOCTH NPAMON NPHIMBI
(r. e. cymma nnomaneil eé GokoBLIX rpafeil) paBHa NPOMU3BENEHHIO

nepuMerpa ocHoOBaHMA Ha Goxosoe pebpo.

CymecTeyeT 1M napanienenunes, y KoOToO-
poro: a) TONBKO OJHA TPAHBE — NMPAMOYTIOJh-
HAK; 6) ToONBKO ABe CMeXHBIE FDAHH — pOM-
OBbl; B) BCe YIJIBI I'DaHel OCTpPHIE; I') BCe YIJILI
rpaHell mpAMBIe; A) YHCJIO BCEX OCTDPHIX VIJIOB
rpasefl He paBHO YHCJAY BCeX TYNHIX YIJIOB
rpanei? '

Ha Tpéx péfpax mapannenenunejsa AAHBI TOY-
k¥ A, B u C. IloctpoiiTe cevenne napaniese-
nHUnesa IIOCKOCTBIO, NMPOXOAALIEH Wepes aTH
TOUKH.

Pemenne

IIpr nocrpoeHHM ceveHHM napajiiejenuneja
HYKHO PYKOBOJACTBOBATHCH CHEAVION[HM mpa-
BuaoM (oHO Gyaer oSOCHOBAHO B KYypCe cTepeo-
merpur B 10 Knacce): OTPe3KH, IO KOTOPBIM
CeKymIasn NAOCKOCTH NepecexaeT JABe NpoOTHBO-
NOMOMHELIE FPAHM Napajjieenuiena, napai-
JAeJbHBI.

1) PacemorpuM cHavasna caydail pacmnonose-
HHA Touek A, B u C, naobpaxeénuniii na pu-
cyaxe 355, a. Ilpoeeném orpeskn AB u BC.
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1189

1190

1191

HNanee, pPYKOBOACTBYACH YKA3AHHBIM IpaBH- C
JIOM, Hepea TOYKY A mpoBejéM B ILIOCKOCTH B
smepenHeii» TIpaHl [OPAMYH, Oapaijieib- f
vy BC, a uepea Toury C B naockoct 6o-
KOBOH TrpaHH IOpOBeAéM NpPAMYI, NApPAT- '
neasayio AB. IlepecedeHHs 3THX NpPAMBIX h
c pébpamu HIXKHeH rpaHm jamT Toukm E m 44 7

o= o -

D (pwmc. 8355, 6). Octaérca OpOBECTH OTPe30K #
DE, n wuckoMoe cedyeHHe — NATHYIOJbBHHK
ABCDE — nocTpoeHo. a)

2) OfparumMca Temeps K CAYVHAK, OPEACTaB-
JNeHHOMY HA pucyHKe 356, a. Jror cayuail
Gonee TpyaHBIR, weMm npeamaymui. Moxxuo
nposecTH oTpesk AB u BC (cM. puc. 3566, a),
HO 4TO Aenats gansme? Ilocrynum taxk. CHa-
qasa MOCTPOMM MNPAMYIO, IO KOTOopoll cexy-
orad NJOCKOCTE NepecexKaeTCdA C ILNOCHKOCTEIO
HMU)KHEr0 OCHOBAHMA  Napaijejenuiess.
C oaroit mensio mpojoiaskum oTpeaok AB nu
HixHee pelpo, Jemxamee B Tolt xe rpas=m,
4T0 M orpeaok AB, [0 nepecedeHMA B TOY-
ke M (puc. 356, 6). [lanee, uepea Tourky M
HPDBEAEM B NIOCKOCTH HHXXHer'0 OCHOBAHHHA
npamMyn, napanienssEyio BC. 9To 1 ecTh Ta
OpAMAR, [0 KOTOpoll Cexymias ILIOCKOCTH
NepeceKaeTcs C IJIOCKOCTHI0 HHMHEro OCHOBAHMA, OTa INpPAMAHA
nepecexaerca ¢ péfpaM HMMKHEro OCHOBAHMSA B Tourax E u F.
3arem uepes Touky E nposeaém npaMyl0, NApPALNENLHVIO NpH-
Mot AB, u noayummM Touxky D. Haxosen, npoBefigéM oTpeskm
AF u CD, un ucroMmoe cedeHmHe — mecTuyroasEuxk ABCDEF —
OCTPOEHO.

Haobpasute napannenenunes ABCDA,B,C,D, u nocrpoiite ero
ceyeHHe MIOCKOCTBIO!: a) ABC,; 6) AC&',. OKAaKHTe, 4TO Ho-
CTPOEHHEIE CeYeHHA — NAPAJJIeTOrPAMMEI.

Haobpaaure napannenenunes ABCDA,B,C,D; u orMeTsTe TOYKH
M u N coorsercrsBeHHo Ha pébpax BB, u CC,. Iloctpoitte TOU-
Ky nepecedeHud: a) npaMoit MN ¢ naockocteio ABC; 6) npamMoil
AM ¢ nnockoereio A B,C,.

Haobpasure napannenennnesy ABCDA,B\C,D; n nocrpoiitTe ero
cedeHHe MJIOCKOCTHIO, NMpoxogamell uyepea Toukm B,, D, u cepe-
aunny pebpa CD. [lokammuTe, 4YTO MOCTPOEHHOE CeYeHHe — Tpa-
nenud.

! Jlns KPaTKOCTH 3ANMCH IUIOCKOCTH, MPOXOAAMIYIO Yepes
Toukd A, B u C,, Mu HasmsaeMm njockocrsio ABC,;
AHANOTHYHEEe ofo3HAYEHHA MAOCKOCTEHR HCOOMBIVIOTCH
H B OPYTHX 3Aa0AYaX.
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1192

1193

1194
1195

1196

1197
1198

HaoGpasure napannenenunes ABCDA,B,C,D, n nocrpofite ero
cedyeHnne miaockocThio MNK, rge vouxks M, N u K newmar coor-
peTcTBeHHO Ha pébpax: a) BB, AA,, AD; 6) CC,, AD, BB,.
HaiiauTe AMArOHAJAL IPAMOYIOJBLHOIO Iapajjielenunensa, ecau
ero Mamepenus pasus a) 1, 1, 2; 6) 8, 9, 12; 8) V39, 7, 9,

Pe6po kyb6a pasHo a. Halianre auarosans storo ryba.

Teno R cocToRT Ha Tea P u ¢, HMeOIIHX COOTBETCTBEHHO 00BEMEL
V, 1 V,. Beipasurte 06ném V Tena R qepea V, u V,, ecan:
a) rena P n @ He uMeroT OONIMX BHYTPEHHHX TOYEK; 1

6) Tena P n @ umeror ofmymo yacTs, 06wéM KoTOpO#l paBen Evi'

Hameperns TNpAMOYroJBHOIO Napaijenenunena paBHel Bcewm,
12cm u 18 cm. Hailtnure pefpo kyba, o6béM KOTOpOro paseH
ofBéMy aTOr0 mapajaiesenumesa.

Haitgure 06péM npAMoyTOasHOTO napasienenunena ABCDA,B,C,D,,
ecam AC;=18cMm, BD=12cm u BC,=11 cwm.

Hoxamxure, 4T0 O00BEM NPHAME pAaBeH NPOHIBEIEHHIO MJIOLIALH
OCHOBAHMA HA BBICOTY.

Pemenne

Bocnonsayemcs npuHunnod Kasansepm. PaceMOTpUM npuaMy H
OpAMOYTOJBHBIN mapaniesenunesn ¢ NJIOMALAMM OCHOBAHMIN, paB-
HBIMH S, ¥ BBICOTAMM, DABHBIMHK /i, «CTOANIME» HA OQHOMN IJIOCKO-
ctH (pue. 357).

Hoxamem, uto ofbém npuamel paseE Sh. Jlwbaa cexymas nio-
CKOCTh, NApAJLJIeNbHAH MJOCKOCTH OCHOBAHMI, XaéT B KavecTse
CeYEeHHH MNPHAMh! DABHLIA €€ OCHOBAHHMI MHOTOYIOJBHHK IJIO-
maagy S, a B KAYECTEe CeYeHHA NPAMOYIOJBHOrO NADAJIeenH-
nejga — NpAMOYroAsHMK muaomane S, CrnezosarensHo, ofsém
npuaMe! paser ofwmémy napannerenunena. Ho ofméMm npamoy-
FoJILHOrO Napajaiesenunesa pPaBeH NPOM3BEJEHMIO MJIOLIAAM OC-
HOBAHMA HA BRICOTY, T.e. paseH Sh. Iloatomy m 00BEM DpH3MBI
paser Sh.
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1199

1200

1201

1202

1203

1204

1205

1206

1207

1208

Hatigure obbéM npamoil npusmel ABCA,B,C,, ecin ZBAC = 1207
AB=056cm, AC =3 cm, a Hanboabmaa w3 mnongageid DOKOBBIX I'pa.
Hell pasHa 35 cm®,

Hafigute ofhéM NpaBuabHON n-yronsHo# NPH3MEI, Bee pédpa ko.
TOpPOH paBHLI a, ecnu: a) n=3; 6) n=4; B) n=6; r) n=8.
Cymecreyer Ju TeTpasgp, y KOTOPOro MNATh YIJIOB rpaHei —
npaMsie?

Haobpaaure Trerpasap DABC u na pébpax DB, DC u BC ormeTsTe
cooTBeTcTEReHHO ToukH M, N mu K. IlocrpoiiTe TOYKY Hepeceuys-
Huga: a) upamoit MN u nnockoern ABC; 6) npamoit KN u nno-
ckoctH ABD.

Hazobpasure Terpasagp KLMN u nocrpoiite cedeHHe sTOro TeTpa-
aJpa NJOCKOCTBIO, Npoxogsieii dyepes pebpo KL u cepeaguay A
pe6pa MN.

Haobpasute rerpasgp DABC, ormerhTe Toukn M u N Ha pébpax
BD n CD u seyrperHiow Touky K rpanm ABC. [loctpoiiTe ceue-
Hue Terpasjapa miaockocTbeio MNK.

HoxamuTe, 4To Bee anodemMb! NPaBHALHON THPAMMALI DABHEI APYT

ApyTY.

Horasxure, urTo nmuomans 60KOBOH NOBEPXHOCTH NPABHILHON IH-
paMuasl (T. . CYMMa MIomajeid eé GOKOBLIX rpaHeil) paBHa NMoJao-
BHHE NPOH3BeJieHRs NepHMeTpa OCHOBAHHA HA anodeMmy.

OcHoBanueM nUpaMHuiLl ABafeTca pomb, cTOpOHA KOTOPOrO PABHA
5cm, a ogHa ua guarosanei pasua 8 cm. Halaure 6oxosuie pédpa
NMHPAMMJEI, €CJH €8 BBRICOTA NPOXOAHMT 4epes TOYKY NepecedeHusn
AHaroHased oCHOBAHHA H pasHa T oM.

Haiigure naomaas G0KoBOH NOBEPXHOCTH NPABMIABHON IIECTH-
YroJbHOM MHPaMU/ILI, €CJIH CTOPOHA €€ OCHOBAHHA PaBHA @, & MIJIO-
maas OOKOBOH rpaHH paBHA IUIOIAAH CeYeHHs, [NPOBENEHHOrO
Yepe3 BepIIHHY DHpaMuisl H 60AmyI0 AHATOHANL OCHOBAHMA.

1209*Yepes Touky H, Bricotrsl PH nupamuasi PA,A....A, nposeneHa

CexyInas maoCKocTs fi, mapaniensHas IOCKOCTH (L €€ OCHOBAHHA.

2
Joraxure, uTo NAOOIAAL MTOJYYEHHOrO CEYEHHA DABHA [P-I'!J-J . 8,
rae S — nJIomAajak OCHOBAHMA NMHPAMHALL. PH
Pemenne

Hokasxem sTo yTBep:AeHHe CHaYaaa A TPEYrOJLHOH IHpaM#-
AbI, A 3aTeM — JIJIf MPOM3BOJLHON MHPaMHAKL.

Pacemorpum Tpeyronsryio nupamuay PA,A;A; n jpoxaxeM, 4TO
PACCMATDHBAEMOE CeYeHHe MnpeicTaBifser cololl TpeyroJbHHK
B,B;B;, nopnobmulii TpeyronbHuky A;A,A; ¢ xosdhdHnHeHRTOM

nogobus k = %%‘- (puc. 358, a). IlpaMoyronsasie TPEYTOJLHHKH

PHA; m PH,B, nmogofumi no jasyM yraam (yroa P — obmymil;
ZPH,B,=/PHA,=90° rtak KaKk B HPOTHBHOM cCIJy4ae NpAMbie

3 '6 Fagea XTIV




Puc. 358

1210

HA; u HB,, a 3sauur, u niockocTd o ¥ [} nepecexkanucs 6b1, 4TO

OPOTHBOPEYHT YCIOBHIO), TOITOMY % = % = k. ABanoruyHo
i
Ha nopobus rpeyronsHukos PHA, n PH B, naxogum: i BN

= £H,
PB, _ PB,

PA, PH'

Taxum obpasom, P A, _1512 = k, oTKyZa cJaegyer, 4TO TPeyrob-

HAKH PB.,B, n PA,A, nogofuel o BTOPOMY NpH3HAKY noxobHsa
BB, _

TpeyronsHuKos. [loatomy i i k. Touno Tak e AOKA3LIBAET-
1

cH, 49TO B8 = k n S k. Takum obpazoM, TPEYroJLHHKH
AyAy Agd, PH
BB,B, u A, A;A, nogobusl ¢ koaddunuenTom nogobus k = _P_Hj'

M, CJejoBaTeJNbHO, I[IOmaAL TpeyrojsEuka B,B,B; pasHa

PH, \*
2.
( PH ) s
PaccMorpum Teneps NpOHMSBOJMBHYI0 nepamuay. Eé moxuHO pas-
OMTL HA TpeyroJbHBIE NHPAMHAB ¢ obmeli Bricorot PH (Ha pu-
cyake 358, 6 nokasano pasfHMeHHe BRINYKJIOW NATHYrOJAbLHON IH-
pamuasl). [Toaromy niomans cedeHus paBHa

Sz, o0 F S,;B =

PH, \* P
=[FH ] '{SAMEAE +-..+Sdl-in—14.] =[ PH ) .

Horasure, uro o6béM MHPAMHABI paBeH OAHON TpeTH HpoH3Bene-

HHUA NN0IAaAH OCHOBAHHA HA BEICOTY.

Pemenne

Bocnonsayemes npuauunom Kaeansepu. Pacomorpum ape mupa-

MHALI, «CTOAN[He» Ha OAHON NJIOCKOCTH: NPOM3BOJBHYIO ITHpPAMH-
Havaawkumie cordenus
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1211

1212

AV ¢ NAOMAALI0 OCHOBAHMA S M BhicoTolt PH =h ¥ OpaBHIBHYIO
YeTRIPEXYTONBHYI0 NHPAMUAY ¢ BeIcoTol QO = h u cTopoHO# OCHO-
sanusa 2h (puc. 359). CornacHo aoxasannomy B n. 128 ofwém BTO-

poit mEpaMHIL pPABEH -;—{2?:}’ -h = %h‘. Tpefiyerca nokasatrs, 4TO

ofsém V nmepsoit nUpaMuILI paABeH %Sh.

IIpoBeaém cexymiyio NJIOCKOCTH, NAPAJJIENBHYIO IUIOCKOCTH OCHO-
BaHWI NMUpaMH] ¥ mepecexamninyo seicoTel PH u QO B Tourax H,
U O, cooTBercTBeHHO. [lI0mAAs cedeHHA NMepBON MHPAMHILI PaE-

PH, \ Q0 \*. 4,
HA --_lP = - S, a nAoIWAAb ceYeHHA BTOPOH — 20 | 4h* (cmM. 3a-

aauy 1209). Ilo ycnosuio PH =QO0 =h. UETYHTHEHO ACHO TaKxe,
yro PH,=Q0, (akKypaTHOe HAOKA3ATEeNbLCTBO 3TOro dhaxra OGyaer
AaHO B Kypce crepeomerpu 10—11 kaaccos).

CaeposaTensHo, MAOIIAABL CeYeHHA NEPBOH MHPAMHABLI B _S'_ paa

4h*®
Gonbine MuoMALN cedeHus BTopoit nupamMuanl. IlosToMy u eé ofn-
= 8 S 4., 1
Ve— i Vs —pe = m o -
émVse an pas Goaeme, T. e an? 33‘: h 3331. 4TO M Tpe

GoBasoch AOKA3aTh.

Hatigure o6pém nupaMmanl ¢ Buicotoli h, ecan: a) h=2 M, a oc-
HOBaHMEM fABJfeTcH KBaapar co cropoHoit 3 M; 6) h=2,2 M, a oc-
HOBaHMeM sBaserTcsa TpeyroasHuk ABC, B Koropom AB =20 cwMm,
BC=13,5cm, ZLABC=30°.

Haitaure o6séM mpasiiIbHON 4eTHIPEXYTONBHON MHpAMH/LI, €CIH
CTOPDOHA eé OCHOBAHHA DABHA m, & ILTOCKHH yroxa (T.e. yroa rpa-
HH) IPH BepIIHHE PaBeH (.

3 18 laaea X1V



E Tena ¥ MOBEePXHOCTH BpAalleHHUA

129 I[nausap

BoapméM npaMoyroasHux ABCD u Gyaem
BpamiatTs €ro BOKDYT OZHOW W3 CTOpOH, HANpHMeEp
BoKpyr cropoEsl AB (pmc. 360). B pesyaprate mo-
JAVYUTCA TENo, KOTODOE HASRIBAETCH IHJIHHIPOM.
IIpamas AB Ha3LIBAETCH OCBI0 IMJIMHApA, 4 OT-
peaox AB — ero Beicotoit. IIpn spamesHu cTOPOH
AD u BC ofpasyioTca ABa DABHBIX Kpyra — OHH Ha-
3bIBAKOTCA OCHOBAHHAMH LIHJAHHApPA, & HX pajgHycC
HasnipaeTcH pagmycoM nuamuugapa. Ilpwm spamesns
croporst CD ofipasyercd NOBepXHOCTH, COCTOANIAR
13 OTPeaxKos, Napajje]bHLIX ocH uuauHapa. Eé Ha-
3RIBAIOT HAJIHHEAPHYeCcKoll mosepxHocTHI0 HAH GOKO-
B0l MOBepXHOCTRI) OHUAHHAPA, A OTPe3KH, H3 KOTO-
PBIX OHA COCTABJEHA, — O6paA3yHIIHMH IHIHHIDA.
Taxum ofpasoM, IMAMHAD — 3TO TeN0, OrpaHMYeH-
HOE ABYMSA PABHBIMH KDPyraMu M OHIHEIPHYECKON
NOBEPXHOCTHIO.

Ilonpaysace npuauunom Kasanbeps, MOMKHO 10-
kasats (cM. sagauy 1213), uro ofbéM muAMEApPA pa-
BeH NMPOM3BeeHMIO IIONIAAH OCHOBAHMA HA BBICOTY.

Ha pucyrxke 361, a nsobpaxén UHIHHAD ¢ pa-
auycom r u BeicoroRt h. Ilpeacrasmm cebe, uTo ero
G0KOBYI0 MOBEPXHOCTH paadpesaju mo obpaayioiieit

Och yuaundpa --""‘--.‘ Cigr Paduye yuaundpa

BPOLEHLEM
emopoks CD

uuﬂfuﬂpu‘ = Sk : Oenoaanue
napasseasnsi |° | ' yuaundpa
dpyzdpyey N\

Puc. 360 .
319

Huaundp nosyyen
apawenLen
npamoyrorsnuxa ABCD

soxpys cmopons AB

Havaasksie caedenun
3 cmepeomempul



T e e
Puc. 361 a) 6)

AB u paspepHYJAH TAKHMM 00pasomM, 4TO HOJYYHICH
npaMmoyronsEak ABB'A’, cropoasl AB 1 A'B' ko-
TOPOro ABAAIOTCA JABYMA KpasfMH paspesa Goxkosoit
noeepxHocTH nmaMHEApa (puc. 361, 6). dror npamo-
YroJibHHK Ha3blBaeTcH paaséprroi GoxoBoH momepx-
HocTH umauHApa. Cropona AA' npaMoyronsHuKAa
paBHA ATHHE OKPYXKHOCTH OCHOBAHHA, a cTopoHa AB
paBHA BRICOTE OUAMHApA, T.e. AA'=2nr, AB=Ah.
Ilaomans S, G0KOBOH MOBEPXHOCTH ITHJIMH/I-
pa paBHA IIOWAAH €& paasépTeH, T.e. S, =2nrh.

130 Konyc

Bossmém npamoyronsHeii TpeyroasHuk ABC
¥ OyneM Bpamatsh ero Bokpyr xarera AB (puc. 362).
B peayasrrare nonyuuTed TeNo, KOTOpPOe HA3LIBAGT-
ci wouycom. [lpamas AB nasnBaeTcA OCBIO KOHYCA,
a orpesok AB — ero seicoroii. [Ipu spamenun Kare- i
ta BC ofpasyercs Kpyr, OH HABLIBAETCA OCHOBAHHEM
kouyca. [Ipu spamennu runorenyanl AC obpasyercs

ey Kanyea

Bepwuna wokyca

Ompesox AB -
AbCOma Konyca

Boxosas nosepxuocme

KOKyea NoAyvena
spaujeMuen dunomenyis AC

Konge noayven
ApOLENUEN
CleHosahue KOHYca RPAMOYLOALHOND
ROAYNENO SPCIRRNIEN mpeyzoasnuka ABC
xamema BC soKpyz xamema AB

Puc. 362 e
320 I'aasa XIV




NOBepPXHOCTE, COCTOANIAR H3 OTPE3KOB ¢ obHIHM KOH-
oM A. Eé HAZRBAKT KOHHYECKOH NOBEPXHOCTHIO
WiH GoxOBOH NMOBEPXHOCTRH) KOHYCA, 4 OTPe3KH, M3
KOTOPEIX OHA COCTABJIEHA, — O0pasylomMuMH KOHYCA.
Takum ofpasoM, KOHYC — 2TO Tejlo, OTPAHHYEHHOE
KPyroM B KOHHYECKOH NOBEPXHOCTBIO.

Ilonpayvacs npuanHnoM Kasanwepn, MoKHO
noxazats (cm. sagagy 1219), uro o6sém konyca pa-
BeH O/HOH TPeTH NPOH3BeJeHHA IUIONAIH OCHOBA-

HHA HA BHICOTY.
Huaue rosopsa, o6sém V Konyca BeIpakaercs

dopmaynoit V = -;—::r’h, rae r— paguyc OCHOBaHHSA

KOHYca, i — ero BeICOTA.

PaccMoTpHM Teleph KOHYC, YV KOTOpPOro pa-
AHYC OCHOBAHHA paBeH r, a ofpasymomas pasHa [
(puc. 363, a). Ero G6GoKOBYH NOBEPXHOCTE MOMKHO
pasBepHYTE HA IUIOCKOCThL, PA3pe3aB eé Mo OJHOH
ua obpasywmux. Paaséprea 6GoxkoBoH NOBEpXHO-
CTH KOHyca npejacrasnser coboil Kpyropoil cextop
(puc. 363, 6). Paaguyc sroro cekropa paseH obpaasy-
woiel KoHyca, T. €. paseH [, a AAMHA IVIH CEKTOpA
paBHA JNIHHE OKPYMHOCTH OCHOBAHMA KOHYyca, T.e.
paBHa 2nr.

IMnomane S,, G0KOBOH NOBEPXHOCTH KOHYCA
paBHA NIOINAAM €€ PA3BEPTKH, T. €.

2
Sune = g0
roe o — rpagycHas Mepa JAyr#  cexropa (cm.
puc. 363, 6). lnuHa Ayrd oKpyHHOCTH C IPAAYCHOM

Mepolt a u paguycom | pasHa %. C apyroit cropo-

HBl, EAMHA 2TOH JAVrH pasHa 2nr, T.e. %:hn
cla 1 i
no3aTo =— = = -»-=EL
I ey g = g N
Hrak, naomans 6oxoBoil MOBEPXHOCTH KOHYCA

¢ o0Paayiomeii [ u paguycoM OCHOBAHMA I BEIPAYKA-

eTCH DOpMynoii:

Sﬁﬂt =nrl.

11 -Avanacan 3o 32'
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131 Chepa u map

Ciepoit HasuiBaerca NOBEPXHOCTH, COCTOAINAR
H3 BCeX TO4YEK IIPOCTPAHCTBA, DACHOJIOMKEHHBIX HA
JAHHOM paccTOAHHM OT AaHHON ToukM (puc. 364).
Jannaa Touka HaswiBaeTcH NeHTpoM cdepnr (Tou-
ka O Ha pucyuke 364), a naHHOe paccToAHHE —
paauycom cheps (sa pucynxke 364 paxuyc chepn
ofoanaven Gykpoit R). Jlwoboit oTpeaok, coeaMHAI-
muil neHETp chepu ¢ Kaxoit-nubo eé Toukoil, Taxme
Ha3blBaETCHA paauycoM chepsl.

Orpeaor, coeAHHAKNIIHE ABe TOYKH cdepw H
NpoOXoAAmnit yepes eé HEHTD, HA3LIBAGTCA AHAMET-
pom cdepsi. Heno, uto guametrp ciepnt paauyca R
pasen 2R.

Teno, orpasuveHHoe ciepoit, HasbIBaeTcH
mapom. llenTp, paguyc m aumamerp cdepnl Hasbl-
BAIOTCH TaKKe [eHTPOM, PajHyCOM M AHAMETDOM
mapa. fcro, wro map paguyca R ¢ neatpom O co-
AEPIKUT BCe TOYKM MNPOCTPAHCTBA, PACHNOJIOMEHHBIe
or Toukw O Ha paccTOAHHM, He Npesbimaoumem R
(Brmouas u camy To4dry O), 1 He CONEPHHT APYTHX
toder. OrMeTHM TakKe, 4TO map MokeT ObiTh MO-
Jy4eH BPANIEHHEM MOJYKPYra BOKDYT €ro JHaMeTrpa
(pue. 365). IIpn atom cdepa ofpasyercs B peayiabra-
Te BPAUIEHHSA NOJYOKPYHHOCTH.

I[Nonssysace npueEnunoMm KasansepH, MOMHO

Jlokasars, 4ro ofkém mapa paauyca R pasen ; nR®

{cM. aagauy 1224).

B oramune ot H0KOBBIX MoBepXHOCTEH HUAHHA-
pa ¥ KoHyca cdepy Helb3s DPASBEPHYTH TaK, 4TOOL
noayunnace nuockas urypa. Iosromy ana chepn
HeNnpurojges crnocod BRIYMHCISHHA IIOMIAAH ¢ MOMO-
mbi0 pa3pépriH. Bonmpoc 0 TOM, 4TO NOHMMATH HOJ
IIOIankio ceps ¥ Kak eé BRYMCAMTS, OyaeT pac-
CMOTpPEeH B Kypce crepeoMeTpuu B 11 xanacce. 3mech
e OTMeTHM, 4TO AndA miomaan S chepw paguyca R
nony4daerca dopmyna:

S=4nR2

322

Puc. 364

Tap noayyen apauje
nuex noayxpyea ACH
aoxpy: duasempa AB

Puc. 365
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OaME M3 BOZMOMHEIX CcHOOCOBOB NOJYUYeHHA

270l hopmyasl gaér sagaqa 1225,

Janaum

1213 Jloxamute, 9T0 00BEM UMIMHAPA PaBeH NPOMIBEASHMIO IUIOLIALH

1214

1215

1216

1217

1218

Puc. 368

11*

OCHOBAHHH HA BBICOTY.
Pemerne .

Bocnonsayemcs npuanunoM Kasaasepu. PaceMmoTpum umansHap
# MPHU3MY C ILIOMAJAMH OCHOBAHHWMH, paBHBIMH S, H BHICOTAMH,
paBEBIMH h, ¢cTOALIHEe» HA OAHON maockocTH (puc. 366). Jlobas
cerylias IUIOCKOCTh, NMapajlilefibHas aToff IJIOCKOCTH, AaéT B Ka-
yecTBE CEeYeHHA LHIMHAPA KpYyr miomaau S, a B KAYECTBe ce-
yeHHMA [PH3Mbl — MHOTOYTOJABHHE Iioimmagu S. 3HaYHT, ob6bém
UUIMHAPA paBeH oOkémy npuambl. Ho o6wmém npuaMml paBen Sh.
Ioatomy M ofbéM nuauHEApa pased Sh.

Ilyers V, r u h — coorsercTBeHHO ofBEM, PasMyC M BRICOTA ILH-

muugpa. Hafigure: a) V, ecau r = 2J2 cm, h=38cm; 6) r, ecnun
V=120cm?, h=3,6cM; B) h, ecau r=h, V=8ncm?.

B UMAMHAD BNHCAHA NPABHJLHAA N-yroJbHAA npuaMa (T.e. OCHO-
BAHWA NMPH3MEl BIHCAHL B OCHOBaHHA nuAHHApa). Hafingmre or-
HOmeHHe Oo0BEMOB NMPHU3ME ¥ OIWIHHAPA, ecaH: a) n=3; 6) n=4;
B) n=6; r) n=8; A1) n — Npou3BOJLHOE HATYPAJBLHOE YHCJIO.
IImaMeTp OCHOBAHHA IIMJAMHApA paseH 1 M, BEICOTA NHJIHHAPA pas-
HA AJMHHe OKpY:XKHOCTH ocHopaHuaA., Hadftaure naomans Goxosoit
HNOBEPXHOCTH OHJIMHIpPA.

CKONMBKO KBAJAPATHBRIX METDPOB JHCTOBOH ecTH noHaér Ha Haro-
ToBReHne TpyOsl AnuHOK 4 M u amaMmerpom 20 cm, ecam Ha B
Heobxoaumo gobasurs 2,5% naomagu eé 6oxosoil mosepxHOCTH?

OaMe UMARMEAD nNOJyYeH BpalleHHeM npamoyroasaEuxka ABCD
BOKPYT npamoit AB, a Apyro# OHAMHADP — BPALlEHHEM 3TOTO e
NpAMOYroJibHHKA BOKPYT npamoit BC, a) [lokamuTe, 4TO MIOMAH
GoxoBEIX NOBepxHocTell aTHX NuAMHEApoB pasrbl. 6) Haiigure

Havassnsie copderun
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OTHOIIEHHe IJIOINAJeH NOJAHBIX MOBEPXHOCTEH 3THX NHWJIMHADPOE,
ecan AB=a, BC=b.

1219* [lokamuTe, 9T0 06HEM KOHYCA PABEH OJJHOH TPETH NPOHIBEIEHH:
nAomaAy OCHOBAHHMA HA BBICOTY.
Pemenne
Bocnoasayemca npuanunoM Kasanwepn. PaceMoTpuM KoHYC H
OHPAMHAY € TJAOIIAAAMH OcHOBaHWK S m BeicoraMu PH=h u
QO =h CcoOTBETCTBEHHO, <«CTOANIME» HA OAHOH NJIOCKOCTH «

(puc. 367). [loxkaxem, 9To ofbéM KOHYCA paBeH %Sh.

ITpoBeaém cexymyio maockoeTs fi, napannessHy0 NIOCKOCTH O ¥
nepecexawmyio seicorel PH u QO B tourkax H, m O, coorser-
cTBeHHO. B ceuenun KoHyca IUIOCKOCTEIO [} moayunTea KPYr pajm-
yea HA,. Tpeyronsauxku PH, A, u PHA nogobHsl 1o ABYM yriam
(£P — obmmii, ZPH,A,=ZPHA=90°, Takx Kak B NPOTHBHOM
cayuae npamieie HA u H, A, a sEaunT, ¥ mwiockocTH o u B mepe-

cexanuces bul, 94To npoTHBOpeYHT yenoesuio). Ioaromy %‘T‘:J- = %’- :
orkyna H A, = -j;%-r’l- - HA, » naomaas ceY4eHUA KOHYCA paBHA
PH, Y PH,
H A2 =| 2221 | .qgHAZ=| 2221 | . 8.
g ( PH ] " [ PH )

2 i
IInomans ceuyeHHMAs NHPAMHAL pPaBHA (%‘;1) -8 (cm. sagauy

1209). Ilo yenosuw PH=Q0 =h. UETyuTHBHO ACHO TaKMXe, 49TO
PH,=@Q0, (akkypaTHOe JOKA3ATEALCTBO aToro (haxkTa Gyaer gaHO
B Kypce crepeomerpun 10—11 xnaccos).

CrnegosaTensHo, ILIOMAAL CeYeHHA KOHYCA PDABHA MJIOIMAJH cede-
Bua nupamuasi. [losaroMy u ero o6pém pasen 060BEMY NHpAMHALI,

T. €. paBeH %Sh, yTo H TpeboBaANOCH AOKA3ATH. 3




1220

1221

1222

1223

HOyers h, r B V — cooTBeTCTBEHHO BLICOTA, PaJHYC OCHOBa-
aust ¥ obeém xomyca. Hadigure: a) V, ecnu h=3 cm, r=1,5cm;
6) h, ecia r=4cm, V=48nem®; B) r, ecitt h=m, V=p.

Haiigure obbéM KOHYCA, eclH ILIONIALL €I'0 OCHOBAHHUA pPABHA @,
A MIomajns Go0KOBOH mMoBepXHOCTH pasHa P.

[romaje MOAHON NOBEPXHOCTH KOHYyca paBHa 457 am?, Passéprra
HoKoBOi DOBEPXHOCTH KOHYCA NpeacTaBiader cobol Kpyroboi cex-
Top ¢ ayroi B 60°. Hajfigure o0béM KOHYCA.

IpaMOYTONBHELH TPEYTOABHHK ¢ kaTeramn 6 cm u 8 oM BpaaeTes
BOKpPYI' MeHBIIEro Kareta. Burumcanre naomaan Gokxosoit w mou-
Holl nmoBepxHOCcTeH 00pasoBAHHONO NPH 2TOM BPAINEHHH KOHYCA,

1224* [lokaxure, uro o0eéM mapa pagnyca R pasen % nR®.

Pemenne

PaccMOTpHM JABa TeNa: NOJOBHHY mapa paauyca R u rmeno T,
npeacrasagomee cobolt nuaueap paguyca R ¢ Beicoroit R, ua
KOTOpOro BhIpe3aH KOHYC C pajjHycoM OCHOBAHHMA H BeicoTol H.
Ilpeacrasum cebe, uro oba Tena «CTOAT* HA IUIOCKOCTH O TaK,
KaK nmoxkasano Ha pucyuke 368. [Ipopeném cerymyo miockocTs f3,
NapaJIeNIbHY0 IUIOCKOCTH O M Nepecexkaomyo pajguyce mapa OA,
nepneHANKYAAPHBIH K IJIOCKOCTH (f, B TOYKe A,, a Beicotry BH
KOHyca — B TOuKe B,.

CeueHMe NONMOBHHEI mapa npeacraesaser coboit Kpyr paguyca

VR - 0A? (cm. pue. 368). [MosroMmy nnomanb 3TOro Kpyra pasHa
n(R*-0A?).

Ceuenne tena T npeacraBnser coboil Koakllo, NIOMAAE KOTOPO-
ro paBHA PasHOCTH IUIOMAjAel ABYX KPYros: Kpyra paguyca R m
kpyra paanyca B,B, (cm. puc. 368), 1. e. pasna n (R*- B,B%). Ho
BB, = BB, (ofbacauTe nodemy) u, Kpome toro, BB, =0A, (noka-
3aTeNLCTBO ATOr0 HAJAAHO OYeBHAHOrO axkTa OGyaeT NpPHBEIEHO B
Kypce crepeomerpun 10—11 knaccos).

Takum obpasom, miIOIAAL CEYEHHS TOJOBHHBI IIADAa PABHA IJIO-
maan cevenusa rena T. IMostomy m 06BéM NMONOBHHE! IIapa paBeH

Havaasksie caedenus
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1225

1226

1227

1228

1229
1230

ofsémy aroro Tena. B ceowo ouepenk, ofwém V rena T MOMHO Bhi-
YHCAMTE KAK PA3HOCTH OOLEMOB HHAMHAPA M KOHYCA:
V=nR*-R-L1nm?.R=2zR"
3 3
Hrak, ofpéM NONOBMHEI MIADA paBeH gnR“ H, CAeA0OBATENLHOD,

obBéM Bcero mapa paseH %nﬂa.

Chepy paguyca R moxkpacuam cnoem Kpack# Tonmmeel d. Cro-
eM Takoll e TOJIIHMELI NOKDACHJIH MHOrMOYroJbHHK H 3aTDaTh-
A TNpPH 9TOM TAKOe Ke KoamdecTBo kpacku. HafianTte nnomajs
MHOIOYrOJNbHHKA,

Pemenne

Ecau ToamuHa cN0A KPAcKH paBHA d, To ob6BEM KpACKH, 3ATpa-
YyeHHOH! Ha noxpacky cdepnl, paBeH pasHocTH O0BEMOB ABYX MIA-
poB: mapa paguyca R+d u mapa paguyca R, T. e. paBeH

%n (R +d)* - %mﬁ'” - %nd{ER"‘ +8Rd + d?).

[Ipy nokpacke MHOTOVIOJNBHMKA ILIOAAH S clA0eM TOJOIMHEBL o
o0béM 3aTpaYeHHON KpacK® paBeH Sd, nockoasKy 00BEM NPHAME
papeH NPOH3BEJEHHIO [LIOINANLN OCHOBAHHA HA BBICOTY.
IIpupasauBan sty asa ofrbéma M cokpawmas HA d, HAXOOHM S:

S=4 n(3R2+3Rd + d?).
3aMeuanne 3
Ecan tonmmusEa d c/lod KPACKH OYeHL Maja 10 CPaBHEHHIO C pa-
Auycom R cdepsl, To BeauuuHA S nNpuOIHIMTENLHO pPABHA

%n +3R? = —;ER?. OcHOBLIBASICE HA NMPOBEAEHHBEIX PACCYRACHHAX,

eCTECTBEHHO NPHHATE 3a MIOIMIAAE chepsl BeAHYHHY 4mR2

IIycrs V — 06béMm 1mapa paamyca R, S — miaomags ero no-
pepxHocTi. Haitgure: a) S 1 V, ecan R=4cm; 6) R u S, ecan
V=118,04cm?®; B) Ru V, ecan S=64n cm?,

Ouamerp Jlyusl cocrasaser (npubauKEeHHO) YETBEPTYIO YACTh AM-
amerpa 3emian. CpaBHuTe o0BéMel JIyHEl H deMiaH, CUMTAA HX
HIADAMM.

CrakaHuYMK AAA MOpPOMEHOro KoHH4ecKoH (opMel uMeer raybuEY
12 cM 1 guameTp BepxHel uwactu 5 cM. Ha Hero ceepxy moaosxu-
JH ABe JIOMKH MODOJKEHOro B BHAE HOAVIIADHH guameTpoM 5 cw.
IlepenoaHUT AH MOpOMEHOE CTAKAHYHK, €CJIM OHO pacraer?
CKONBKO KOMH NoiAér Ha noxkpemky GyrboasHoro Maga pagmy-
ca 10 cm (5a mem gobasuTes 8% oT nJaoIAAM NMoBepXHOCTH MAYa)?

Hokaxure, 4T0 NMaomans chepsl pABHA ILTOMIAAM MONHOMH mOBEPX-
HOCTH KOHYCA, BBICOTA KOTOpPOrO DABHA AHaMeTpy cdepni, a aHa-
MeTp OCHOBaHHMA paseH ofpasyiomei KoHyca.
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1231 Ornomenue o06BEMOB ABYyX mwapos pasHo 8. Kak ornocarca nio-
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19

maan uX noBepxHocTei?

Bomnpocs! 1A nosTopennsa K raase X1V

OfBACHHATE, YTO TAKOe MHOTOTPAHHMK; YTO TAKOe rpaHM, pébpa,
BepIIMHE W AHaroHans mHororpanEuka. IIpueeaure npumepst
MHOI'OIDABHHKOB. A
O6BACENTE, KaK TMOCTPOMTL MHOPOIPAHHHMEK, HA3LIBAGMEIH
n-yroibHON NpHUamoit; YTO TaKoe ocHoBaHWA, GokoBeIe rpanu, Go-
KoBBIe pE6pA M BRICOTA NPH3MBI.
Kagas npuaMa HA3BEIBaeTCH: a) npamoit; 6) npaBuabHONK?
O6BACHHTE, YTO TAKOE NAPAJIeIeNUIIe]; KAKHe MHOTOYTOMBHUKH
ABAAIOTCA TPAHAMH: A) napainnenenunena; 6) nMpaAMoro napasuie-
Jenuneja; B) IPAMOYIOJBHOTO Napaijenenuness.
HokaxtuTe, 4TO HeThipe AMATOHANH NAapajjeleNnHumnefa nepecexa-
IOTCH B ONHOH TOYKE M JEJATCH €0 MONoJaM.
O6bACHATe, KAK HaMepAITCeH 00bEMbI TeJ; YTO MOKA3ILIBAET WHC-
1o, BeIpaxkaimomee o6bEM Tesna npH sulpaHHON ejHHHIlE H3Mepe-
HUA 00BEMOB.
ChopMyaupyiiTe ocHOBHBIe cBolicTBa 00BEMOE.
O6pAcHNTE, B 4éM 3arJw4aercA npuHENEn KapankepH.
Yro Takoe H3IMePeHHMS NPAMOYIOJBHOrO napaiienenumnesa?
Hoxaxure, 4TO KBaJAPAT AMANOHANH NPAMOYrOJBHOI'O napajnele-
OHNeAa paBeH cCyMMe KBAJDATOB TPEX ero mamepeHMil.
Hoxaxure, 4ro 00’béM NPAMOYIOJBHOTO Napajefenunesa paBeH
NPOM3BEJIeHUIO TPEX ero HaMepeHuit.
Kaxoit dopmynoit sripasxaerca ofsém npuaMel?
ObfeacaRTe, KAKON MHOrOrpaAHHHK HA3LIBAETCA N-YrojMbHON nupa-
Muaolt; uTo Takoe ocHoBaHH#A, GOKOBHIe rpasM, BepmumHAa, G0KO-
BHIe péfpa ¥ BRICOTA NMHPAMMEILI.
Ob6bacuuTe, Kaxas NUpaMHAa HASBIBASTCH NPABHJLHOIN; YTO TAKOE
anodemMa NpasUJABHON NMUPAMUILL.
Kaxoit popmynoit seipaskaerca o0béM nrpaMuab?
Ob6bacuute, Kaxoe Te0 HASHIBASTCH HHJIMHAPOM; 4TO TAKOE OCh,
BEICOTA, OCHOBAHHMA, paauyc, DOKOBas NMOBREpPXHOCTH, ofpaaviomue
UHIHHIPA.
Kaxoit ¢opmynoit seipaxaercs ofbém nuansgpa?

ACHHTE, KAK MOJYYAeTCH M YTO npejacrasiasder coboil passépr-
Ka 6oKoBOM MOBEPXHOCTH IMIMHADA.
Kakoit dopmynoit Beipaskaercs maomanb GOKOBOM MOBePXHOCTH
ouauHapa?

CHHTE, KAKOe TeJIO HASHIBAETCA KOHYCOM; 9TO TAKOE OChb, BbI-

CoTa, ocHoBaHHA, GOKOBAA NOBEPXHOCTH, o6pasyiolue KOHYCA.

Hasaashsie caedenus
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Kaxoit dropmynoit Beipasaercsa obném koryca?

ObpacENTe, KaKk NOAYYAETCA ¥ 4To mpefcTtaBnser coboit passépr-
Ka DOKOBOH MOBEPXHOCTH KOHYCA.

Kakoii (opMynol BeIpa)kaeTcsa niomais DOKOBOH NoBepXHOCTH
KOHYCa?

Yo ll?maunaemn cepoit 1 uTO TaKoe eé NEeHTpP, PagHyC H aHa-
MeTp

Kaxoe Teso HassIBASTCHA IMAPOM H 9TO TAKOE €ro HEHTD, paguyc M
anamerp?

Kaxkoii ¢opmynoit eeipaskaerca obsém mapa?

Kawoit dopmynoit Bupamaercs miomans chepsi?

JlonoaHuTeIbHBIE 3aKaYH

Hoxamure, 4TO AHATOHANL [APAJLIENeNHNENA MeHbLINe CYyMMbI
Tpéx pébep, umeomux OOIIYID BEPIIHAY.

HoraxknTe, 9TO CyMMa KBAJDATOB YeTHIPEX JAHArOHAJNEH HapaJuie-
JIeNHNeja paBHA CyMMe KBaJIDATOB JBeHAAIIATH ero pébep.
Haobpasnre napannenenunen ABCDA B,C,D, n nocrpoiite:

a) ero cedenuda miaockoctamMu ABC, n DCB,, a TakiKe OTpPe3ok, 1o
KOTOPOMY 9TH CEeYeHHS NePeceKaloTes;

6) ero cedenHe IJIOCKOCTHLIO, NpoxoaAe# yepes pebpo CC, 1 Tou-
Ky nepecedeHns Anaronanes rpasm AA D, D.

Haobpasure napamnenenunex ABCDA B,C,D, u nocrpoiite ero
cegenne maockocteio BKL, rue K — cepeanna pefpa AA,, a L —
cepennHa pebpa CC,. JlokaxuTe, 4TO NOCTPOSHHOE CeYeHHE — IA-
paJiieIoTpaMM.

Cymma niomajei Tpéx rpaHeli nNpAMOyroibHOrO Hapajienenumne-
Aa, uMermux obmyo sepmuay, pasaa 404 am?, a ero pébpa npo-
nopuuoHaNbHLl yncnam 3, 7 1 8. Halijure aAnaronans napajijene-
numnesa.

Haiianre obwém wyba ABCDAB,C\D,, ecam: a) AC=12cm;
6) AC, = 3V2; B) DE =1 cwm, rjie E — cepexuna pe6pa AB.

Hafigure ofbéM npamMoil npramul ABCA B,C,, ecim AB=BC=m,
ZABC=¢ n BB,=BD, rpe BD — sricota Tpeyronsauka ABC.
Haubonrmas AMaroHAAs, NPABHJABHOH MIECTHYTOABHOH NPH3MEI

paBHa 8 cM u cocrasasier ¢ GoxoeuiM pebpom yroa B 30°. Haligure
ofBbéM pH3MEI.

Haobpasure terpasap DABC, ormersTe Touky K ma pebpe DC n
ToukH M m N rpameit ABC u ACD. Ilocrpoiite ceuenue Terpa-
aapa maockocThio MNK.

OcHOBaHHEM NHPAMM/LI HBAAETCH NAPAJLIENOrPAMM €O CTOPOHA-
MH O5M B 4M ¥ MeHbIIeH AWaroHansi 3 M. Beicora nHpaMmab
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NpPoOXOAHT Yeped TOUKY OepeceteHHSs AHAMOHANEH OCHOBAHHA W
pasra 2 M. Hailigure naomaas NoBepxHOCTH NHPAMHABL, T. €. CYM-
My ILIONIIA/ieH BeeX eé rpaHei.

Haiigare 06LEM NpaBHALHON TPeyroNbHOH NHPAMHLI, BRICOTA
kotopoit pagea 12 em, a cTopoHa ocHOBAHHMA paeHa 13 cm.

B npaBHJALHOH N-yrollbHOH NHPAMHJE NAOCKHH YIoJ NPH Bepimw-
He paBeH (I, a CTOpPOHA ocHOBAHMA paBHa a. Hailigure obném nupa-
MHBI.

AmoMuHEHeBsIH npoBoa AHamerpoM 4 MM umeer Maccy 6,8 kr.
Haiigure AnuHy nposoaa (miorHocTs anoMueEns pasaa 2,6 r/cm?).
Cemanosaa Tpyba (nnotHocTh cemuna pasua 11,4 r/em®) ¢ Ton-
mEHOH cTeHOK 4 MM MMeeT BHyTpennnil aAnamerp 13 mm. Kakosa
macca TpyOBl, ecnu eé aamHA pasna 25 m?

Bricora nmunaaapa #a 12 em Gonsmie ero pagayca, a niaomank mosi-
HO# mopepXxHOCTH paBHa 288nm cm®. HaligpTe pagnyc OCHOBAHHA H
BBRICOTY IHAHHADA.

M3 keaapaTta, AMATOHANE KOTOpOro pasHa d, ceépayra BoxoBasa mo-
pepXHOCTE NHANHApa. Halinure naomaas oCHOBAHHMA IHIHHADA.
Bricora konyca pasHa 5cM. Ha paccroasmm 2cM OT BepHIHHE
ero mnepecexaeT NAOCKoOCTh, NapajnenbHas ocHoBamHio. Haiignre
opéM STON0 KOHYycAa, ecnH o0bBEM OTCEKAEMOrD OT HEro KOHyca
pasen 24 cm?,

Beicora xomyca pasHa 12 cm, a ero ofeém pasen 324w cm®, Haii-
JHTe AYTY passeépTkH ODOKOBOH NOBEPXHOCTH 3TOr0 KOHYCA.

BrluBcanTe NA0IMAAL OCHOBAHHMSA H BEICOTY KOHYCA, €CJIH Pa3BeépT-
Ko# ero GOKOBOI NMOBEPXHOCTH ARIAETCH CEKTOpP, PajHyC KOTOpPO-
ro pasen 9 cm, a ayra pasua 120°.

Pasrnobeapennsiit TpeyroasHuk, GOKOBAR CTOPOHA KOTOPOTO paB-
Ha m, & yroJ OpH OCHOBAHWM DABeH (), BpamaeTcsi BOKPYI OCHO-
paHuA. HalijpTe nnomaas NOBepPXHOCTH Teja, NOJAYYeHHOrO MpH
9TOM BpalleHHH.

Ilap u ppanaap HMeloT paBHble o0BEMEL, a4 IHAMETD LIAPa paBeH
AuaMeTpy nuaunapa. BelpasHTe BHICOTY IHJAHHADA Yepe3 paguyc
mapa.

B mmawmaapuueckyio MenaypKky Auamerpom 2,5 cM, HANOJIHEHHYIO
BOAOM A0 HekoToporo ypoBHsA, ONYCKAKT 4 paBHBIX MeTa/LiHuYe-
CKHX mapuka auaMerpoM 1 cm. Ha ckonsxo mamenutcs yposeHb
BOJAE B MeHaypre?

Bopa noxprieaer NpUbAH3UTENLHO % 3eMHOH TOBEpPXHOCTH.
Croabko KBaspaTHBIX KHJIOMETPOB 36MHO NMOBEPXHOCTH 3aHMMA-

eT cyma (paauyc 3emun cuuTaTh pasanM 6375 km)?
B raxom ormomenun maxopsres obbéMbl ABYX IIAPOB, ECIH ILIO-
lanM "X nosepxHocTell orHOCATCHS KAk m®: n*?
Hauaavhsie coedenus
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3ajauyy MOBBINIEHHOH TPYAHOCTH

3anauu K raase X

Bepmuasl wernipéxyronbHuka ABCD uMeOT KOOPAMHATH

A (x33 y1)y B(x3; y2), C (x5 p5) u D(x y,). Hoxakure, 4T0 8107

4eTHIPEXYTOJIbHAK ABAAETCA NApPAAIeJorpaMMOM TOTAAa M TONBKO

TOTAA, KOTAA X+ Xg=Xg+ X, M U, + Y3 =Yg + Yy

Hann ase Touxku A (x,; y,) u B (x,; y,). Joramxure, 4T0 KOOPAn-

Hatel (x;y) Touxkm C, pmenameilt orpeaok AB B OTHOUIEHHMH A
AC x+hxs o hithy

(T.e. o) = A), BEIpaxanTca hopMyIaMmu x = Tk T+

Ha pusnKK H3BECTHO, YTO LUEHTP THAMECTH OJHOPOAHON TPEyrob-
HOH MJACTHHKH HaXoAHTCA B TOYKe nepecevenus meauan. Haitgn-
Teé KOOPAMHATH! HEHTPA TAMECTH TAKOH NIACTHHKH, ECAH KOOPAK-
HATHI €6 BepIIMH paBHBI: (X,; ¥y), (3 ¥a), (X435 Us)-

Bepmuusl Tpeyronsunkxa ABC mumeor koopamEatsel A (-3; 0),
B (0; 4), C(3; 0). Buccexrpuca yraa A nepecexaer cropory BC m
rouke D, Haliante KoopaARHATHE Toukn D,

B Tpeyroasuuxe ABC AC=9c¢cm, BC=12cm. Meauansr AM n
BN BaaumHO nepneaukyaapHsi. Haligure AB.

Haitaure KOODAMHATHI LEHTPA TAMECTH CHCTeMBI TPEX Macc m,,
Mg ¥ Mg, COCPEAOTOYEHHBIX COOTBETCTBEHHO B Toukax A, (x,; y,).
A (x9; ya)y Ag(xs; Ys).

B KaJaoM H3 cHeavIomux cayuaes Ha ocu afeumec Haliaure T0Y-
Ky M, ans KoTopoil cyMma eé paccTosHMIl oT Touek A u B umMeer
HAHMEeHbIIee JHAYEHHEe:

a) A (2; 3), B(4; -5);

6) A (-2; 4), B(3; 1).

Hoxraxkure, 4T0:

a) ypasHenue Ax+ By+C=0, rae A u B 0lHOBDEMEHHO He PABHLI
HYJI0, ABJAETCA YPaBHeHHeM NpPAMOI;

6) ypasrenue x* - xy — 2 =0 He apnrAercsa ypaBHEHHEM OKPYIKHOCTH.
HafisuTe TOYKM mnepecedeHHs [ABYX OKDYHHOCTel, 3aJaHHBEIX
vpasHennamMu (x—1)+(y—2)2=4 u x*+y’=1, u BuHCAHTE
AnuHy uX obmeit Xopasl.

HOaae: Tpn Toukn A, B, C u tpm umcna o, B, y. Haiigure mHO-
sMecTBO Beex Towek M, anA KaxxAoH M3 KOTOPHEIX CcyMMa
o AM? + BBM? + yCM? umeeT nocTosiHHOE 3HAYEHHE, €CJIH:

a) o+ B +v20;

6) a+f+y=0.

JaHe! npamas a u Touka A, He jgeamas Ha meil, [lna xampoil
ToukH M, npamoit a wa nayue AM, B3ATAa Takasa Touka M, uto
AM,- AM =k, rae k — garHOe NOJNOMHUTENBHOe yuciao. Haifigure
MHOMECTBO Beex Touer M.

Sadavu nodsiwenRol
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Touka O He JeXUT HA AaHHONH oxpykHOCTH. s kamaoi Tou-
KH M, oxpyxHoCcTH Ha jayue OM, BaaTra Takas Touka M, urto
OM=Fk-OM,, Tne k — naHHoe nonoxkuTenbHOe uucio. Haiigure
MHOMKECTBO Beex Touex M.

IIyere A 1 B — naHHbIe TOYKH, B — JAHHOE MOJOMHUTEILHOE YHC-
jo, He paBHOe 1.

a) HoxamuTe, 4TO MHOKECTBO Beex Todexk M, YAOBJIETBOPHIOMHX
ycnc;nnm AM=EkBM, ecte oKpV#EHOCTE (OKDYHHOCTE Anojio-
HHA).

6) JoxamuTe, 4HTO 3TA OKPYKHOCTE NepecexkaeTcd ¢ mwoboil okpyx-
HOCTBIO, NIpoXoasiei yepes Toukn A u B, Tak, 4TO HX PagHycCHl,
npoBeIEHHLIE B TOYKY NepeceyeHus, B3aNMHO NepPNeHAHKYIADHEI.

3amaun ¥ raase XI N A P

Ha croponax xsagpara MNPQ B3ATBl TOYKH
A u B 1ax, uro NA = %MN, QB = %MN
(puc. 369). Nokamxkure, uro LAMB =45°.
Huaronann AC u BD 4eThpéxyroJbHHKA
ABCD nmnepecerawrcs B Touxke O. Ilnomazns
rpeyroasauka ODC ecTh cpefHee NPONOPUMO-  zf Q
HAJNBHOE MeXIY IIOMANAMH TPeYroJBHHKOB

OBC u OAD. Hoxamure, uro ABCD — tpa- Puc. 369

nenus ¢ ocHoBaHMAMH AD w BC uam napan-

NeIorpaMM.

Hoxamure, 4To NAoWaAk S NPOM3BOALHOIO HYeTHLIPEXYroAbHHKA
¢O cTOpOHAMH 4, b, ¢, d (nocaegoBaTeNbLHO) VAOBAETBOPAET Hepa-

BEHCTBY S = %{M + bd).
Hoxamxure, uro B TpeyroasHuke ABC Guccextpuca AA, BRIYHC-

Ebccm—‘}-

ngercs no dopmysie AA, = ﬁ—?-. rae b= AC, c=AB.

BeipaszuTe AMAroHAJH BIHCAHHOTO B OKPYIKHOCTH YeTHIPEXYIOdb-
HHKA Hepesd ero cTOPOHLI.

Hoxamxure, 9TOo nNAOMALL YETHPEXYrOALHMKA, BNHCAHHONO B
OKPYKHOCTB, MOKeT ObITh BEIYHCAEHA Mo dopMyae

S =(p-a)p-b)p-c)p-d),
rae p — OoaynepuMerp, @, b, ¢, d — CTOPOHH YeTHpPEXYroAbHHEA.
Hoxamure, 9TO CTOPOHBl TpeyroasHuia ofpasyior apudmernde-
CKYI0 TpPOTpeccHI TOrAa H TOJABKO TOrja, KOrga npaMas, Opo-
XOAAIAA Yepe3d LEeHTDHl BIHCAHHON M ONMHMCAHHON OKpYMKHOCTEH,
NepHneHANKYAAPHA K OAHON H3 DHCCEKTPHC TPEeYTONbHHKA.

Badavu nosuenod
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1277

1278

1279

1280

1281

B npamoyroassoii Tpanenms ABCD wmenbpmee ocHoBaHHe AD
pasuo 3, a Goxosas cropona CD, He nepneHAHKYIAPHAA K OCHO-
paauaM, pasHa 6. Touka E — cepenmHa orpeaka CD, yroan CBE
pasel (. Hafignre nnomaae rpanenun ABCD.

B ocrpoyronsHOoM Tpeyroisiuke ABC cropona AB Goaeme cto-
poatt BC, orpesakn AM u CN — BrICOTH TpPEYTrOJbHHKA, TOY-
ka O — uedTp ONMCAHHOH OKpYRHOCTH. Yron ABC pasen B, a nno-
majk YeTuipéxyronbanka NOMB pasaa S. Hadigure cropony AC.
B Tpeyroneanke ABC nposegenwn: Beicora AH pnunoit h, mepn-
ana AM pnunoi [, 6mccektpuca AN. Touxka N — cepeamna or-
peaxa MH. Haliagnre paccTosHMe OT BepIIHHEL A 0 TOYKH nepe-
cedMeHus BRICOT Tpeyroasuuxa ABC.

3anaun K raase XII

Ha pucynxe 370 msobpaxén npaBHABHLIA JeCATHYIOJbBHHK, BIIH-
CAHHBIA B OKpYXKHOCTH paguyca R, AC — 6uccexrpuca yrana OAB.

Hoxaxnre, uro: a) AABC~ AOAB; 6) AB=AC=DC—_~J§"1 R

A

Pwc. 371

HNoxaxxure, uro orpesok AK, maofpaxénnbiit Ha pucyaxe 371,
pPaBeH CTOPOHE I[IPABHJIBHOIO JAECATHYIOJBHMKA, BOMCAHHOMO B
OKPYIKHOCTE ¢ nenTpom O. -

Oxono mnpapuabHOrO nDaTHyroaeEuka A, A,A;A A, onucana
oKpyxHOCTE ¢ HeHTpoM 0. Bepmmaamu tpeyroasarxa ABC as-
NAWTCA cepefHHBI cTOpoH A, A,, A,A; B A;A, NATHYTOJBHHKA.
Hoxkamxnure, uyTo HenTp O AaHHON OKPYXHOCTH H HeHTp O, OKpYyX-
HOCTH, BOHCAHHON B Tpeyroasauk ABC, cCHMMETpHYHBI OTHOCH-
TensHO npamoit AC,

1282* B pannyio OKPYKHOCTh BIHIIMTE NPABHILHBIA JECATHYTONLHHK.

1283
1284
1285

B nanBy0 OKpYHOCTH BOMIIATE NPABHIBHBIN NATHYTONBHHK.

B nasnyo OKpYKHOCTE BIHIIATE NATHKOHEYHYIO 3BE3NY.

Ilyere M — pmpomasosbHAA TOYKA, JIEXKAIAA BHYTPH NpaBHIL-
HOTO 7n-yroabHHKa. [lokakmrTe, 49TO CYMMa NepneHAHKYJIAPOS,
OpOBEEHHLIX M3 TOYKH M K NPAMBIM, COAEPKANIHM CTOPOHKI
n-yroleHHKAa, paBHa nr, rge r— PajlHyCc BIIHCAHHOMR OKPYHCHOCTH.

dadavu nossiwiennoil
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1288 Ilo panEmM pucyHaka 372 goka)xmTe, 9TO

1289

1290

1291

1292

1293

1294
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Vrael Tpeyronbauea ofpasyooT reoMerpHde-
CKYIO Nporpeccuio co snamenarenem 2. Jloka-
JHTE, 4YTO CepPe/HHEl CTOPOH M OCHOBAHMS BbI-
COT 9TOr0 TPEYTONBHUKA HABIAKTCH IHECThID
BEPIIHHAMH NPABHJILHOIO CeMHYTOJLHHKA.
[Iyere ABCD — kmagpart, a A,B,C, — npa-
BHABHBIH TPEYTOJLHHK, BIIHCAHHLIE B OKPY#-
HocTE paauyca R. Jlokaxure, ‘yro cymMma
AB+ A B, paBHa JIHHE NOJYOKPYHHOCTH C
rouroersio go 0,01R.

AnuHa orpeaka AC paBHA ANHHe OKPYHAHO-
cTH ¢ neaTpom O paaguyeca R ¢ TouHOCTBIO A0
0,001R.

Ha pucyare 373 naobpasensl yeTsIpe NOaYy-
okpyxuoctn: AEB, AKC, CFD, DLB, npmu-
qgém AC = DB. [loxkasuTe, 9T0 naolmaAs 3a-
KpameHHOH (pUrypsl pasHa oAy Kpyra,
nocrpoeHHoro Ha orpeaxke EF wax Ha awa-
MeTpe.

IMocTpoiiTe rpaEmMuy Kpyra, IJiomaib KoTo-
poro paBHa:

a) NAonIAAH KOAbIAa MeHAy ABYMSA JaHHBIMH
KOHHEHTPHYECKAMH OKPYHHOCTAMM;

6) nnomaayH JaHHOTO NOAYVKPYra;

B) IUIOLIAAHM AAHHOIO KPYroOBOro CeKTOpa,
orpasEYeHHOro ayvroi s 60°.

Samaum x ranase XIII

Ilpu manHOM aBM:keHHH g Touka A orobpamaerca B Touky B,
a Touka B — B Toury A. JlokaxuTe, 4TO § — UEHTPAJNLHAA CHM-
METPHA HJIM OCeBas CHMMETDHA.

HManw asa pasawix orpesxa AB u A B,. JlokaxuTre, 94TO CYIIECTBY-
0T JIBA ¥ TOJBKO JIBA ABHIKEHHSH, NPH KOTOPBIX ToYKH A u B oro-
Opa)kaoTcA COOTBETCTBEHHO B TOUKH A, u B,.

Hokasmure, 4T0 /BA NAPAJJIENOrPAMMA DABHbI, €CJH AHATOHANH M
Yo MeMAy HHMH OJHOr0 NapajuleJorpaMMa COOTBeTCTBEHHO pas-
HbI AHATOHAIAM H YIJY MedIy HHMH Apyroro.

Hoxas;xure, uTo ABe TpamelHy PABHLI, ecJIH OCHOBaHHA M GOKOBEIE
CTOPOHEL G,II;HGE TpaneuHy COOTBETCTBEHHO PABHBI OCHOBAHHAM H
OOKOBRIM cTOpOHAM APYTOI.

Horaxkure, uro Asa TPeyroJbHHKA DaBHBI, €ClH jiBe HepaBHBIe
CTODOHBE H pPA3HOCTH IPOTHBOJEMKANIIHX HM YIVIOB OJHOrO Tpe-
YroasHHKA COOTEETCTREHHO DABHEI ABYM CTODOHAM H pajHOCTH
NPOTHBOJMEMALMX UM YIJIOB JAPYToro.

3adayu nossiluennol
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BEIJHIHHH OJHOTO NapallelorpaMMa JedaT COOTBETCTBEHHO Ha
CTOPOHAX ApPYroro napajjiesorpaMaa. ,[EGKE}RETE, qT0 TOYEKH IIe-
pecedeHNA ,I[HH.I"’DH&J‘IEﬁ THX NapajajlelorpaMMOB COBIIANAKT.

M Jlausl aBe OKpymMHOCTH M npsamas. IlocTpoliTe NpaBMJILHEI
TpeyroJIbHHK TAakK, yTobel gBE BEPIIHHEI JeMAJIH COOTBETCTBEHHO
HA [JAHHBIX OKPYHOCTHAX, A BLICOTA, NPOBeJEHHAA H3 TPEThef
BePINMHLI, — HA JaHHON npaAmoil.

& Ha cropore yrna AOB ¢ HepocTynHOW BepIIMHOH JaHA TOY-
ka M. ITocrpoiiTe oTpe3ok, paBHEIN oTpeaky OM.

Haunl ase mepecexawmmnecs oxpy:xuocrH. [locrpoliTe orpesok,
KOHILI KOTOPOro JexAT COOTBETCTBEHHO HA MJAHHBIX OKPYHHO-
CTAX, & €ro CepeAiuHA COBIAJAET ¢ OAHON M3 TOYEK IepeceveHus
JAHHBIX OKpYMKHOCTEI.

[TocrpoiiTe TPEYroNILHUK IO TPEM MeAMAHAM.

[TocTpoiiTe TpanemMiy, CTOPOHBI KOTOPOH COOTBETCTBEHHO DPABHEI
IAHHBIM OTPE3KAM.

U Hassl Toukn A ® B ¥ aBe nepecexkaolHecHs NpAMBe ¢ B d.
IlocTpoiire napannenorpamm ABCD rtak, urobul sepmmas C u D
JeXAIH COOTBETCTEEHHO HA IPDAMBIX ¢ H d.

H Nass OpAMAfA, OKPYKHOCTE H TOMKA A, He JeMAIlAd HAa HHX.
IToctpoiite keaapar ABCD tax, 4robnl BepmmnHa B JeMana Ha
naHHON npamolt, a sepmuHEa D — Ha KaHHON OKDYKHOCTH.

3agaun Kk raase XIV

Bee nnockue yrast rerpasgpa OABC npu sepmuge O — npaMbie.
Hoxamure, 4wT0 KBajpaTr mjomaan TtpeyroasHuxa ABC pasen
CyMMe KBAADATOB IUTOMAAell OCTANBHLIX rpaHeil (MpOCTPAHCTBEH-
Haa reopema ITudaropa).

Hokaxure, uTo cedyeHMeM Kyba MokeT OBITh NpaBHABHBEIN Tpe-
YroJbHUK, KBaApPaT, NPaBUABHLIN MECTHYIOJBHHK,

Komuara uMeer dopmy xyba. Ilayk, cuaamuil 8 cepeaune pebpa,
Xo4eT, ABHrAafAcCh MO KparyaiimeMy nyTH, NMOHMATE MyXy, CHIAA-
LWy B OAHOH M3 CaMbIX YIAJEHHBIX OT Hero sepmuH KyOa. Kax
AOJEH JBHUIATHCHA MayK?

Horamure, uro 8 Kybe MOMHO BHIDE3ATH CKBO3HOE OTBepCTHE,
Yepe3 KOTOPOe MOMKHO MPOTAINUTH Ky TAKHX JKe PasMepos.
IMnockoern AB,C; u A,BC paabupaiT NPABHJABHYI0 TPEYroJibHYIO
npuamy ABCA,B,C, Ha uermpe uactn. Haliaure obnémbr atux
qacreil, eciu 00b€M NpHaMEl pased V.

Jloraxure, 4TO NAOCKOCTE, NpoxoAanian Yepes pefpo u cepeauny
NpOTHBONOMOKHOrO pebpa Terpasapa, pasjleNiger ero Ha JABe 4a-
¢TH, 00'BEMBI KOTODLIX PaBHBIL.

[IpasunbEAaA 4YeTHIPEXYTONBHAS NMHUPAMHAA CO CTOpPOHOH OCHOBA-
HHA G ¥ MJIOCKHMM YIJIOM (L IPH BepIIHHE BPAIAeTCH BOKDPYT HpA-
Moit, npoxogameii yepes BepIINHY HAPAJJIEJBLHO CTOPOHE OCHOBA-
Hua. Hafiaure o6péM moaydeHHOTO TeJA.

Jadavuy rosbieMHol
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HccaepoBaTenbcKue 3agaum

IlpepnaraeMnie 3afjadyl OPHEHTHPOBAHBLI HA IpOBeleHHEe HCCaeno-
BaHWH, CBASAHHLIX KaK ¢ pelleHMeM HeKOTODBIX 3aka49 H3 ydiebHmKa,
TAK ¥ ¢ DOCTAHOBKOH HOBEIX 3agadq.

7 waace

1 CoopmynupyiiTe HOBhle NPH3HAKH PABEHCTBA TPEYTOJBHMKOB, HC-

noae3yA HEe TONBKO CTOPOHBI M yIJbl, HO TaKXe MeAuaHsl, OGuc-
CeKTPHCBI H BBICOTHI TPEYroJbHMKOB. IIpHMephl TAKHX HNPH3HAKOB
nasor sagaun 161, 176, 329.
Ora sajgada MoxkeT ORITH NocTAaBJAeHA Nepel IPYNNOH YHAIIHXCH:
coanark GAHK NPH3HAKOB DABEHCTBA TPeYroJLHMKOB; MOMET HC-
NOJABL3OBATECH KAK INpPeAMeT HHTEeNJeKTVAJBHOrO COPeBHOBAHHA
MeMXAY ABYMA HIH HECKOJBKMMM IpynmaMH yYalluxcs.

2 CohopmynupyiiTe NpH3HAKH paBeHCTBA paBHOGeIpeHHBIX TPEYroJb-
HHUKOB,

3 CohopmynupyiiTe NpH3HAKH DABEHCTBA NPAMOYIOJBHBIX TPeEYrojib-
HHKOB,

4 Jina ramaoro M3 HOBEIX NPH3HAKOB PABEHCTBA TPEYIOJLHHMKOB pAac-
CMOTDHTE 38784y HA MOCTPOEHHE: MMOCTPOMTH C MOMOIIBI0 HUPKYIA
H JHHeHKH TPeYroJbHHK MO TeM 3JeMeHTAM, KOTOpule GHrypHpPYIOT
B NpPH3HAKE.

8 kaace

1 Bapauya B13 u eé obobmeHHe Ha cay4daill HeBRINYKJIOro 4HeThIpéx-
yroasEHKa. ([IpegnosuTe cnocol pelleHHA, NpHEMeHHMLIN JIA JiO-
Goro 4yeTnIpEXyronbEHUKA. )

2 Teopema IlTronemes u pAjx 3ajad, peliaeMuIX ¢ eé MOMOWILK (3agaun
852, 889, 893, 1286). IlpennokuTe CBOM 3afayM HA NpUMeHeHHE
aToll TeopeMsl.

8 OxpysxsocTs OJitnepa (samava B895). lononamrensHo Hecxeayii-
Te, CKOJBKO TOYeK, YKASAHHEIX B 3amave 895, moryr GeiTh pas-
JHYHBIMH.

4 IIpamas Cumconma (sagmaua 896). Hceneayitte Bce BoaMOMHBIE
CAYYAH.

3 Tlpsaman Diinepa: AoKa)KuTe, YTO B J1060M HepaBHOCTOPOHHEM Tpe-
YroJlbkHHKE TOYHKA NepecedyeHHdA MeIHAH, TOYKA NepeCce4YeHHA BBRICOT
(mam mx npopoisxeHwuit), LEHTD OMHCAHHON OKOJIO TPEYroJbHHKA
OKDPY)XHOCTH M IEHTP OKDYKHOCTH Diljepa JeaT Ha OQHON npsa-
MOH. VcTAHOBHTE, B KAKOM OTHOINEHHMH 3TH TOYKH DA3JENAIT OT-
Pe3ok ¢ KOHOaMH B KpaliHHX TOYKaXx.

Hecaedogameabe ke
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9 wnace

IIposeauTe nONHOE HCCHAEAOBAHHME 3aJaYH HAa IOCTPDOEHME Tpe-
yroabuuka ABC no yray A u croponam AB n BC. [Ipr kakux yc-
NOBHAX 3ajaya:

4) HMeeT penieHue;

6) HPMeeT eIHHCTEEHHOE DELICHHE;

B) MMEeT He eJHHCTBEHHOe pelnenne (M CKONBLKO pPelleHHit);

r) He umeer peurenuii?

OxpysHocTH ANONAOHHA ¥ MX cBoiicTea (3agaun 981, 1286).

Hcnoassopaime OBHMKEHWHE B 3afavax HA JOKA3ATENRCTBO (3amaun
1178—1180, 1291—1296).

Henonssosanue ABM>KeHME B 3agavax Ha nocTpoeHHe (3agaum
1181—1183, 1297—1303).

Temsr pedepaTos

XapaxkTepucrudeckoe cBoiicTBO  (Qurypsl. XapaxTepHCTHYECKHe
cBOMCTBA NpAMOYrojJibHMKA, pomba, KBagpara, OKPYKHOCTH.

DopMynkl NOMANEH PAITHYHBIX YeThIPEXYTrONBHHKOB.
Muoroyroasaukn Ha pemérke. Popmyna [Tuka.
HaonepuMeTrpuyecKkne 3ajayqu.,

Teopemu Yessl 1 MeHenas.

Ilpamas u okpyxHOCTE Jilnepa.

PagnuuHble cpeiHNe AJA HECKOJBKHX OTPE3KOB.

MeTtoasl pemeHHA 3aja4 Ha nocTpoeHue (Meton noaobua, MeTonR
FeOMETPHYECKHX MEeCcT TOYEeK, HCIOJL30BAHHE JBHIKEHHIT).

PaguxankHasa ock ABYX OKpYJKHOCTEH, DAAHMKANBHBIN HEHTD TPéx
OKpYyHHOCTEI,

BHeBnucaHHBIe OKPYIKHOCTH.
Teopema Mopun.
Hcenonpsopanue ABHMKeHHNE NpH pelueHny 3a1a4.

lentpansroe nmogobume u ero npuMeHenus (reopema Hanoneosna,
NpAMAas U OKPYKHOCTH Jilnepa, npamas CumcoHa).

Husepens u eé npumenesns (reopema Ilronemes m obparsas eif,
thopmyna Jitnepa A48 KBAAPATA PACCTOAHHME MeMAY HNeHTPAMH
BOMCAHHOH M OnMCAHHON OKpYy:HOCTEeH TPeyrolbHHKE, TeopeMma
Deitepbaxa, sanadya ANoJNOHMN).

& |
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06 aKcHOMAaXx IIAHHMEeTPUH

Ipa H3yYeHMH IeoMeTpHH MBI ONMPATHCL HA PAX axcumoMm. Ha-
MOMHHM, 4T0O AKCHOMAMH HA3BIBAIOTCH T€ OCHOBHEIE IOJNOMMEHHHA Ieo-
MeTpHH, KOTOpbie NPHHHMAIOTCH B Ka4YecTBe HCXOoAHEIX. BMmecre ¢
TaK HASHBAEMBIMM OCHOBHBIMH NOoHATHAMH oHH ob6paayior dyega-
MeHT ANH MNOCTPOEHHMA reoMmerpmu, [lepBRIMH OCHOBHBIMH IIOHATHA-
MH, ¢ KOTOPHIMH Mbl NMO3HAKOMHAKCH, OBINMH NOHATHA TOYKH H IOpa-
smoii. OnpeneneHnAs OCHOBHBIX NOHATHH He AawTCHd, & HX cBoMcTBa
BRIpAXKAIOTCA B akcHomax. Henoasays OCHOBHEIE NOHATHA H aKCHO-
MBI, MBIl JJAEM ONpefeleHHs HOBBIX MOHATHI, (DOPMYJTHDYEM H JOKA3LI-
BaEM TeopeMEl H TakuM obpasom mHayuaeMm CBOHCTBA IeOMeTPHYECHHX

HIVD.
" wpﬂwumﬂu, 4TO HEe BCe aKCHOMBI, HeobxXoAHMMBIE A8 HOCTPOEHHSA
nIasMMeTPHH, OBIH NPHEBEASHEl B HAlleM KYPCEe — A YOPOImeHHA Hi-
JOKeHHA HEKOTOPbIe M3 HHX MBI He (JOpMYJIHDOBAIH, XOTH HMH H IOJb-
30BAJIHCH. 3/leCh MhI IPHBEAEM BCe AKCHOME! ILIAHHMETDHH.

IlepBnie TPpH AKCHOMBI XADAKTEPH3VIOT BIAMMHOE DACHOAOMEHHE
TOYEK H MPAMBIX.

R e P RN T T < T T T NS N SR R F i e

1. Kaxnoil npamMoli NPpHHAZJIEXKAT MO KpalHeH Mepe ase TOYRH'.
2. HmeroTca no kpaiineil Mepe TPH TOYKH, He JIeRKAIIHE HA OIHOH

NpAMON.
3. Yepez molisle ABe TOYKH NPOXOAHT NPAMAA, H MPHTOM TOJABKO

OaHA.

Hdna Toyer, JexAnmMX HA OAHONH NPAMON, MBI HCHOJB3IOBAJIM I0-
HATHE «JeKATH MEKAY#», KOTOPOEe OTHOCHM K OCHOBHBIM NMOHATHAM reo-
merpuH. CeoificTBo aTOro NOHATHA BRIPANKEHO B cAeAVIOMeH AKCHOME:

R RN R T UL TR R T e s T
4. Ha Tpéx Towex NpAMOH OJHA M TONBKO OJHA JEXKHT MEHILY

ABYMSA JAPYTHMM.

Nogueprném, wro, ropops +«Toura B nemur Memay TouxkaMu A n
C», MBI HMeem B Bugy, uro A, B, C — pasnuunsie TOYKH npaMoil u
T049Ka B jemur taxme mexay C u A. Hrorga BMecTto aTHX CJIOB MBI
roBOpHM, 4yTo ToukH A B B nemar 0o oiHy cropoHy or ToukH C (ana-
JIOTHYHO Toukn B u C nexaT no OAHY CTOPOHY OT TOYKH A) HIAH TOUYKH
A u C nexar no passie cTOPoHB! OT TOUKHK B,

e

! Takme nomATHA, KAK <NPHEALIEKATES, <MHOMECTBOS, <HHCIOS M
T. A., OTHOCATCA HE TOJABKO K TeOMETDHH, HO W K JApPYrHaM pasaenam
Matemaruxn. [losroMy Mbl CUHTAEM HX HIBECTHEIMH B He OTHOCHM K
HHCAY OCHOBHEIX MOHATHIl NIaEAMETDHH.
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5. Kampasa rouxa O npamoii paanenser eé Ha ase wacTH (aBa
Jiyua) Tak, 4To Jiobkie ABe TOYKH OJHOIO H TOrO e JyHa Je-
AT MO OXHY CTOpPOoHY ot Touku O, a molrie ABe TOYKH pa3s-
HBIX Jydeil JemxaT no pasnsie cTOPoHs! OoT ToukH O,

it1'[1:»;1 arom Touka O He NpHUHALIEKHT HH OJHOMY M3 YKA3AHHBIX
ayqeii.
Y HamoMEMM, 4T0 oTpeskoM AB Ha3sIBAETCHE TIeoMeTPHYeCKAR
¢urypa, cocroamas U3 Todexk A m B u Bcex Touex npamoit AB, ne-
mamux Mexay A u B, Koporko MOMHO cKasaTh TaK!: OTPE30K — 3TO
yacTh NpaAmMoll, orpaHMYeHHAs ABYMA Toukamu. Ecam orpesok AB He
HMeeT OOMMX TOYEK ¢ NMpAMON &, TO FOBOPAT, 4TO TOUKH A u B je-
JKAT 10 OAHY CTOPOHY OT HPAMON a; ecad ke orpesok AB mepecexa-
eTca ¢ npamoilt a (B HexoTopolt Touke C, nexameit mMexay A n B),
TO IOBOPAT, 4TO TOYKHM A M B nexar no pasHele CTOPOHBI OT Np#H-
MOt a.
MR L L PR T DR RS R e T SR AT T R
6. Kampan npamas a pasgenser ILIOCKOCTs HA JBe 4YacTH (aBe
MOJYTJAOCKOCTH) TAK, 94T0 Ji06kle IBe TOYKH OMHOH H TOl e
NOJYIJIOCKOCTH JeXAT 10 OJHY CTOPOHY OT mpAMoil a, a Jio-
Grle aBe TOYKH PA3HLIX NMOJYILIOCKOCTEH JeMAT MO palHble
CTOPOHBI OT NPAMON .

IIpamas a HasbIBAeTCH IPAHMUENl KamJo# W3 YKasaHHBIX MOJY-
MJIOCKOCTel; €€ TOYKH He NPHHAJJIEKAT HH OAHOH M3 3THX NOJYIIO-
crocTelt.

Creayomue axcHOMbl CBA3AHBLI ¢ NOHATHAMH HAJOXKEHHA M pa-
peHcTBa uryp. IlonaTHe HANOKEHHA OTHOCHTCHA B HalleM Kypce K oOC-
HOBHBIM MNOHATHAM reomerpuu., B rnmase | Mbl onpegenusu paBeHCTBO
reoMeTpHYecKkux GHryp, HCHONb3yd MOHATHE HANOXeHHUA., Mul onupa-
JHChL HA HArNAJHBLIE NPEICTABIEHHA O HANOMEHMHM GHUIYD H JoOycKanH,
YTO BCAKAA reoMeTrpHyeckas purypa Moxer nepeMemiaTeCA Kak equHoe
mesioe, Hanozobue TOro Kak nepeMemalTcHs MarepuansHble Tena. Ho
reoMerpudYeckue (pUrypsl — He MaTepHaJbHBIe Tejia, a Boolpaxaemble
00beKTEI, MOATOMY HAJOMKEHHEe reoMeTpHYecKHX (HUryp cieayer IOHH-
MaTH B ocofom cMEICTe,

Y1066l BRIACHHTE 3TOT CMEICI, 3AMETHM, YTO NPH HAJOKeHUH (hHu-
rypsl @ Ha pasHyi0 eif durypy @,, kKak MBI NpeACTaBJAEM €ro HaTIAA-
HO, Kamjaaa Touka (Hrypsl (P HAKIAJLIBAETCHA HA HEKOTOPYH TOYKY
thurypsr @,. Huave rosops, Kaxaas Touka purypsl @ conocrasifercs
HeKOoTOpOoR Touxe purypm @,. Ho mMu momem co-
NOCTABHTE KAMKAVIO TOYKY (Hryps @ HEKOTOPOH
Touke Guryps: @, u 6Ge3 HemocpejCTBEHHOIO HAJO-
xenua P Ha P, (puc. 374). Takoe conocrasieHue
HasbiBaercsa otobpaxkenuem durypul @ Ha durypy
@, (npu 3TOM MOAPA3yMeBAETCH, YTO Kajaf TOY-
Ka ¢urypsl P, oxasniBaeTCA CONOCTABJAEHHOI He-
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Kotopoit Touke duryps ®). Ilon manomennem durypsr @ ma durypy
@, mur nopumaeMm otobpaxkenune @ ma D,. Boaee Toro, mMml cumraem,
YTO NMpH STOM HE TONBKO ToYKM (urypu P, HO B Mwlad TOYKA IJIOCKO-
cTH orofpaskaeTcd Ha ONPeJeNéHHYI TOYKY MIOCKOCTH, T. €. HaJlome-
HHe — 370 oTobpamenHe miockocTH Ha cels.

Oanaxo He BCAKOE oTobOpakeHHe NJIOCKOCTH Ha ce0d Mbl HA3BIBA-
eM manoxxenuneMm. Hanomenusa — aro takue orofpasKeHns IJIOCKOCTH HA
cebsn, xoropeie 061a8a10T cBolficTBAME, BRIPAKeHHBIMH B aKcHoMax (cm.
Hiuxe akcHoMel 7—13). Yrobur chopMyTHpPOBATE 9TH AKCHOME!, BEEIEM
nousaTue paseHceTrsa ¢uryp. Ilyers @ u @, — ase durypel. Ecan cymge-
CTHYET HAJOMEHHE, MPH KOTOpOM grrypa @ orofpamaerca ua purypy
@,, T0 MBI TOBOPHM, 49T0 urypy @ MOKHO COBMECTHTh HAJOKEHHEM C
turypoit @,, wan ¢urypa @ pasna purype @,. Chopmyaupyem reneps
AKCHOMEI O CBOHCTBAX HANOMEHHIT,

7. Ecan npu HAJNOMEHHMH COBMEINANTCH KOHULI IBYX OTPe3KOB,
TO COBMEIIAIOTCH M CAMM OTPe3KH.

8. Ha mofom ay4de or ero HAYAJNA MOMKHO OTJOKMTE OTPe3OK,
PABHBIH TAHHOMY, H NPHTOM TOJBKO OJMHH.

910 03BAYAeT, UTO eclH AaHE KAKOH-TO oTpesok AB u maroii-tro
ay4 h ¢ Havanom B Touke O, TO Ha Jgyde h cyLIecTBYeT, H IIPHTOM TOJb-
KO oaHa, Touka C, Takas, uTo orpesok AB pasen orpeary OC.

9. Or mwoboro aAyda B JAHHYH NOJAYIAOCKOCTE MOMKHO OTI0KHTH

yroJa, pasHbI JaHHOMY Hepa3BépHYTOMY yray, H NPHTOM
TOABKO OJMH,

2TO OBHAYAET, WTO €C/AM JaHwl Karkoi-to gy OA w Kaxoii-to He-
passépHyTH# yron CDE, To B Kama0il U3 ABYX HOJynjaockocTeil ¢ rpa-
Hunest OA cymecTsyer, ¥ ONPHTOM TONBKO ofuH, ayvud OB, tawoit, 4to
yroa CDE pasen yriny AOB.

10. JIxoboii yroa hk mMomHO COBMECTHTH HAJMOKEHHEM ¢ PABHBIM
emy yraom h,k, neyma cnocobamu: 1) Tak, uro ayd h coBme-
eTHTCH ¢ ayuom h,, a ayu k — ¢ ayuom k;; 2) Ttak, uro ayu h
coBMecTHTCA ¢ Jydom k,, a ayu k — ¢ ayuom h,.

11. JIwbGan purypa pasna camoit cebe.

12. Ecam gurﬂ:a & pasna ¢urype @,, ro purypa O, passa dpu-
rype @.

13. Ecaun ¢urypa @, pasna durype @,, a purypa ®, pasna ¢u-
rype ®;, To gurypa @, passa gurype D,

Kax BujHO, BCe NpHBeAéHHLIE AKCHOMLI COOTBETCTBYIOT HAIIHM
HATAAAHLIM TPEACTABJEHHMAM O HAJOMEHHH M paBeHcTBe QMryp H Ho-
ITOMY He BRIZBRIBAIOT COMHEHHIT,

Caegyioluie ABe aKCHOMBI CBA3AHEI ¢ M3MepeHneMm orpearos. [lpe-
Aae 9em ux chopMyIHPOBATEH, HANOMHHM, KAK H3MepAOTCH OTPE3KH.
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Ilyers AB — namepaemulii orpesoxr, PQ — BuibpaHHAA eIMHHIA H3Me-
penus orpeaxkos. Ha ayue AB ornoxum orpesox AA,=PQ, na ayue
A,B — orpesoxk A A,=PQ u T.4. A0 Tex mop, Noka Touka A, He co-
BHAAET ¢ TOYKOH B aubo Touxa B He oxkamerca nemaineit Mmemay A, u
A,.,. B nepeoM cinyuae roBopAT, 9TO AJAHHA oTpeska AB npu eauHHIE
HaMepeHHa PQ Beipamaerca w9McaoM n (Mam uTo oTpesok P@ ykia-
AuiBaeTca B orpeske AB n pas). Bo BropoMm ciayuae MOMHO CKAa3ATh,
qTo JanHA oTpeaka AB npm enuHune uamepenus PQ npubamsxéHHO
Belpamaerca uucaoMm n. Hna Gonee rounoro uamepesnusa orpeaoxk PG
JensT HA paBHble yacTH, obeluuo Ha 10 paBuwIX vacTei, W C IOMO-
HIBK OfIHOH H3 aTHX YacTell H3MepAT ONHCAHHBIM cnocofOM OCTATOK
A_B. Ecau npu aroMm jecATas 4acTh oTpeaka PQ He yrinaakIBaeTcH Ie-
JIoe YHCJIO PA3 B M3MepHeMOM OCTATKe, TOo eé Taxxke nensT Ha 10 pas-
HEIX 9acTeil B NpoAoJKAIT Npolece MaMepeEHA. Me npeanonaraem,
4YTO TAKHM cnocofioM MOMHO HM3aMepHuTs JA0060H OTpe3oK, T.e. BhIpA-
3HThL €ro AJHHY NpH JaHHON eHHHIE HIMEePeHHA KoHeuYHOoH uiaH Gec-
KOHEYHOH gecATHHHON Apobeio. 3T0 yTBepKjeHHe KpaTKO cdopMyimn-
pyeM Tak:

14. Ilpn smifpanHoi eHMHHIE HIMEPEHH A OTPE3KOB [IJIMHA KaX-
A0r0o OTpe3Ka BRIPAMKAESTCH HNOJNOKHTEIBHBIM YHCJIOM.

Kpome Toro, mMbl NpHHHMAEM AKCHOMY CVHIECTBOBAHHA OTpe3Ka
HAHHON MIITHHBLI.

15. Ilpn BeifipanHOil eTHENIE H3MEPEHHA OTPe3KOB Aaa mwboro
MOJORHTEJBHON) YHCAA CYIIECTBYeT 0TPe3oK, JJAHHA KOTopo-
'y BeIpaMKaeTCH 3THM YHCJIOM.

EHCTEHF AKCHOM JIAHHMEeTDPHH 3JaBepiraeT axKcHOMa napajjaeib-
HBIX NPAMBIX.

16. Yepes Touky, He JeXALLYI0 HA JAHHOW NPAMOM, NMPOXOAWT
TOJILKO OfiHA NMPAMANA, NapajjeabHas JaHHON,

OrMeTHM, 494TO I NOCTPOEHHA FeOMEeTPHH MOXKHO HCIOJB30BATH
pasnuyHbie cHcTeMbl akcHoMm. Hanpumep, BMeCTO aKCHOME! Iapasijieih-
HBIX NPAMBIX MOXKHO NPHHATE B Ka4ecTBe AKCHOMBI YTBEDMAEHHE O
TOM, 4TO CyMMa yrios Tpeyroasuuka papaa 180°. Toraa yreepmaenue
«Yepes TouKy, He JEMAIYI0 HA JAHHONH NPAMO, NPOXOAMT TOJLKO
OlHA MpAMAaf, NapaiielbHAf AAHHON» MOMHO JOKA3ATH KaK TeopeMmy
(monpobyiiTe NpoBeCTH TAKOE NOKA3ATENLCTBO CAMOCTOATENABHO). OT pas-
AHYHBIX CHCTEM axkcioM Tpebyercs AWMk, 9ToOBI oHM ObLIM JKBHBA-
JIEHTHBI, T. €, IPHBOAHJIHN Obl K OAHUM M TeM Ke BhIBOJAM.

Huorja cTpeMATes K TOMY, YT00Bl aKCHOMBI OBLIM He3ABHCHMEBL,
T. €. HA OAHY H3 HHX Henb3# ObLI0 BBIBECTH M3 oCcTanbHBIX. MBI He cra-
BHJAH nepen coboit takoit menn. Hanprmep, yTeepskKieHHe AKCHOMBI D
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MoeT ObITh JOKASAHO HA OCHOBE OCTANLHLIX AKCHOM, T.e. daxTHue-
CHH 9T0 yTBep:KAEHHe ABJAETCA Teopemoi, a He akcuomoii. Oauaxko ans
YOPOIIeHWs HAJ0MEeHHA MBI IPHHAIN ero B Ka4ecTBe AKCHOMBI.

B zaxnouyeHEHe PACCMOTPHM OJHY H3 CAMLIX HEPBLEIX TEOpeM Ha-
HIero Kypea — TeopeMy, BhIDAMAKIINYI0 [epBbill NPU3HAK pPABEHCTEA
TpeyroasEEKoR (1. 15). Eé aorasarenscTBO ONHpPANOCH HA HAINANHBIE
NpejcTABJICHUS O HAJNOMEHWH W papeHcTBe (QHryp, NOHATHE AKCHOMEI
Torja emge He Obino BBegeno. Hanomuum aro loKa3aTENLCTEO M PACCMOT-
PHM ero ¢ TOYKH 3PeHHA NPHHATHIX HAMH AKCHOM.

Hymxuo Obno poxkasars, 4To ecam AB=AB,, AC=AC, mn
ZA=7ZA,, To TpeyroaeEAkE ABC m A,B,C, paBEm. C aToH ne-
JibI) MBI PACCMATPHBAJIH TAKOE HAJOMKeHHe, NPH KOTOPOM BepilH-
HAa A copMemaercs ¢ BepmHHON A,, a cropossl AB u AC Tpeyroas-
HuKa ABC maxnaasiBaloTci cooTsercTBenHo Ha ayun A,C, u A B,
IIps arom MBI OnMpanMch HA HAMIAAHO OYEBHJAHBIH (axT, 9TO Takoe
HAJIOMEHHEe CYIIeCTBYeT, NOCKonbKY yrasl A u A, pasawn. Teneps
MOXXHO CKA3ATH, YTO CYIECTBOBAHHE TAKOr0 HAJIOXKEHHSA CJAeAyeT M3
axcaomsi 10.

Jlanee MBI paccy:xpanM Tak: mockonsky AB=AB,, AC=A/C,,
TO cropoHa AB coBmMecTHTCA cO cToponoili A,B,, a cropona AC — co
croponoit A,C,, B uacTHOCTH coBmectsaTcst Toukn B u B, C n C,. Kak
0boCHOBATE 3TOT aKT, ONHpaAACcH HA akcHoME! OuYeHE DpPOCTO.

ITo akcuome 8 Ha ayue A,B, or TOYKH A, MOMHO OTJOXKHTH
TOALKO OAHH OTpPe3ok, pasabli orpesky AB. Ho nmo yenosmio Teopemnt
AB=A,B,, nosToMy NpH HAIIEM HAJOMEHHH To4Ka B COBMECTHTCH C
Toukoi B,. Anmanorsuso touka C cosMecTHTcH ¢ Toukol C,. Ocraérca
COCNIATHCA Ha akcHoMy 7, urolm ofocHOBaTE TOT (PAKT, YTO CTOPOHA
BC cosmecruTea co croponoii B,C,. Teneps MOXXHO cieNIaTh BHIBOJ, 9TO
rpeyroabiaKkH ABC u A,B,C, noJHOCTHIO COBMECTHIMCEH H, 3HAYHT, OHH
PaBHEI.

Kak Buamm, caMo AOKA3aTeNLCTBO TEOPEMbI O MEPBOM MPH3HAKE
PaBeHCTBA TPEYrOJLHHKOB, NO CYINECTBY, HE H3IMEeHHJIOCh, TOJABKO Te-
oeps Mbl ONHPAJHMCH Y3Ke He HA HATAAAHO O4YeBHAHBIC (QAKTHI, 4 HA AK-
CHOMBI, B KOTODBIX 9TH (DAKTHI BLIPDAYKEHEI.

HekoTopsie cBeleHHA O PA3BHTHH reOMeTPHH

[lepsoe counHeHHMe, cojpepiKallee NPOCTEHINHE IeoMeTpHYecKHe
ceefiedns, Aomuio Ao Hac U3 Jipessero Erunra. Ono orsocurea k XVII B.
Ao H.3. B #ém cofepkarca NMpaBH/A BhIMHCIeHHA ILIomianed H obbeéMOB
HEKOTOPHIX (uryp B Ten. 3TH npasiia ObUIH DoAyY9eHB NPAKTHYECKHM
nytem, Ge3 Kakoro-mubo JOrMYECKOro JOKA3ATENLCTBA HX CHpPABEIH-
BOCTH.
CrasoBnense reoMeTpHN KAK MATEMATHYECKONH HAYKH NPOHIOULIO
noa3fHee H CBASAHO ¢ MMeHAMH rpedeckux yuéamx Paneca (ox. 625—
547 rr. po H.2.), INudaropa (ox. 580—500rr. go u.s.), JlemoxpuTa
(ox. 460—370 rr. go H. 2.), Esrkanga (III 8. go 8. 5.) u ap.
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B anamenurom counmHennu Esxanga «Hauana» Guiin cucremarti-
BMPOBAHEI OCHOBHBLIE M3BECTHBLIE B TO BEPeMA INeOMeTDHYECKHe CBeleHHHA,
I'nasHoe e — B s«Hauanaxs Obln pasBUT AKCHOMATHYeCHKHHN HOAXOA K
MOCTPOEHHIO NEOMEeTPHH, KOTOPLIH COCTOMT B TOM, 4TO cHausana dop-
MYJAHDYVIOTCA OCHOBHBIE NOJNOMREHHA (AKCHOMSEI), 4 3JaTeM HA HX OCHO-
BE TIOCPEICTBOM pACCY)XICHHH NOKASLIBAKOTCA [APYTHE YTBepPEICHHA
(reopemsr)!.

[TonyyeHHBIe pe3ayNBTATE HCNOJAB3VIOTCA KAK HA NPAKTHKE, TAK M
B JanbHeMINNX HayuHBIX uccaegoBaHuax. Hexkoropeie ua akcuoMm, npej-
noxeHHBIX EBkamgom, H cefiyac HCHOOABAYIOTCA B KYPCAX FeOMeTpHH.
HacTes M3 HUX B coBpeMeHHOH QOpMYyAHpOBKe HMeeTcH B HallleM Kypee.
Hanpumep: «Yepes nwobnie ABe TOYKH NPOXOAUT NpAMAA, H NPHTOM
TOJBKO O/HAS,

Boaemoii skaang 8 gadbpHelIee HecnedOBaHMe PASANYHBIX BONPO-
COB reoMeTpus BHecam Apxumen (ox. 287—212 rr. go H. 3.), Anoano-
auit (III B. go H. 3.) u Apyrue apepHerpevdecKHe yuéHBIE.

KavecTeeHHO HOBBIH 9Tan B PASBHTHH IeOMeTPHH HAYAJICH JIMIIL
MHOro BeKoB cnycts — B XVII B, H. 3. — 1 Ob121 CcBA3AH ¢ HAKOIJIEHHEI-
MH K 3TOMY BpeMeHH gocTH:;ReHuaAMH aarebpsl. Brupawoumiica dpanmys-
ckuit marematuk u dunocod P. Hexapr (1596—1650) npeanoxua Ho-
BRI MOAX0J K pelleHHI0 reoMeTpudecKux 3ajgad. B ceoeit «eomerpune
(1637) on BBén MeTO] KOODAMHAT, CBA3AB reomerpuio M anrefpy, uro
HO3BOJHIIO PeINATh: MHOIHE TFeoMeTpHYUYecKHe 3afayM anredpandecKHMH
MeTOmaMH.

B passuTHH reoMeTpHH BAMKHYIO POJb CHITDAJIA AKCHOMA, KOTOpas
B «Hawanaxs Epxnnja HaseIBANACE NATHEIM NOCTYIATOM. POpMYyNHpOB-
K& naToro nocryiara v Esxnmaga peckma caoxkHa 2, IToatomy obwraxo
€ro 3AMEHAIT SKBHBAJIEHTHOH eMy aKCHOMOH MapailelbHBIX NMPAMBIX:
yepea TOYKY, He JeKAUYVIO HA AAHHON NpAMOIl, NPOXOAMT TOABKO OAHA
npAMas, napajiie/bHas JaHHOM.

M=oro sexkoB yeuaus Goaboro YHcaAa yYEHBIX OLLIH HANDABISHE
HA IOKA3ATeJLCTBO NATOrO HocTyaaTa. 9ro oOBACHANOCE TEM, YTO YHCI0
AKCHOM CTPeMHJIMCE CBECTH K MHHHMYMY. Y4YéHBIe AYMAIH, 4TO IA-
THIH MOCTYJAT MOMHO JOKA3ATE KAK TEOPEeMYy, ONHPAACHE HA OCTAJLHEIE
AKCHOMEI.

B xomme XVIIIB. y HekoTOpEIX reoMeTpOB BOSHHKJA MEICIE O
HEBO3MOMHOCTH JAOKA3ATH NATEIM moctysnar. Pemenme aroro Bompoca
Obl10 HaleHo BeAMKHM pyccKMM MaTeMaTHKoM Hukxonaem Hpanopn-
yem JloGagesckum (1792—1856).

! Ha BosMOMHOCTH TAKOTO NOAXOAA BHEPBHIE VKA3aN ApesHerpeueckmii
yubupil Apuerorens (ox. 384—322 rr. 20 . 3.).

? Maruit nocryanar: «H ecanm npaman, nagaomas Ha gse npaAMEe,
o0pasyeT BHYTpeHHNE W N0 OAHY CTOPOHY YIVbl, MéHBIIe ABYVX HNPAMIX,
TO NPOAOJMEHHBE 3TH MNPAMEIe HEOPDAHHYEHHO BCTDETATCA ¢ Toil
CTOPOHRI, POe YTkl MeHbIIe JBYX NpAMLIXe,
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Bes TBOpuUeckas MH3HBE HAINErO BLUIAKIIETOCH COOTEYECTBOHHM-
Ka Opita ceasana ¢ KasaHcKMM YHHUBEpPCHTETOM, e OH YVUYMJICH, 3aTeM
Oei1 mpodeccopoM, a ¢ 1827 r. — pexkTopoM VHHBepcuTera. Ero oyens
PaHO 3FaMHTEpPeCOBAJNA TeOMEeTDHSH, M OH, KAK M MHOIME ero npeme-
CTBEHHMKH, NLITANCA MAOKAa3aTh NAThI nocrynar Esxkaupa. JloBGaues-
CKHil NpeANPHHAJ NONBITKY AOKA3ATH MATHIH MOCTYJIAT OT NPOTHBHOrO:
OH MPeANnONOMHJ, YTO Yeped AAHHYIO TOYKY, He JeXallyl Ha JaHHO
OpAMOIl, MOMHO TPOBECTH HECKOJALKO NPAMBIX, He NePeceKammux JaH-
Hywo. Hexoas B3 aTOro, OH NOMNBITAJNCH NOJVYHMTE YTBEDMKIEHHE, KOTO-
poe npoTHBOpPeYHI0 Gl AKCHOMAM HJIM HNOJYHEHHRIM H3 HHUX TeopeMawm.
Ecau 6m1 TaKOe YTBEpKIAeHHME VAAJOCH NOJVYHTH, TO 3T0O 03HAYANAO O,
4TO MpeAnoJioKeHHe HEeBepHO, A BEepHO NPOTHBOMOJOMKHOE YTBEpMKie-
HHe: yepes TOYKY, He Jemaunlyim Ha JaHHOW npaMoil, MOMHO NpoBecTH
TOJBKO OZHY NPAMYIO, He Hepecexkalmmyio gaHHEVIO. TeMm caMbIM DATHIH
nocryaar Eskanaa 6e11 661 goxasas.

Ho JlofaueBckuit He NOAVYMA NPOTHBODEYHMBBIX VTBED:KAEHHI.
Ha ocHoBaumy aToro uM OLLT cAeaH 3aMedaTeNbHbIH BEIBOA: MOMKHO I10-
CTPOMTH APYIYIO MEOMETPHIO, OTJAHYHYIO oT reomMeTpun Esxanpa. Takasn
reoMeTpia UM Owlna nocrpoena. Eé HaseiBaoT Tenepes reomerpueii Jlo-
G6auenckoro. Coofmenue 06 oTKpLITHM HOBOM reomerpun GbLIO caenaHo
| JloGauesckumM B 1826 1.

K aHanoOrMyHeIM BRIBOJAM TPHINET BEHIePCKHH MAaTeMATHK
5. Boitaun (1802—1860), 50 oH cBOHM peayJabTATHE ONYOAMKOBANT He-
CKOJIBKO moaxke, B 1832 r. B pykonmcax BeJHKONO HeMENKOro Mare-
maruka K. P, l'aycca (1777—1855) BrickassiBanuce uaen, OGauskue K
uaeam Jlobawescroro B Boltan. Oanaxo oH, onacasick KPHTHKH, He pe-
micH uxX o6HAPOJOBATS.

OTKpLITHe HAIIHM BeJHKHM COOTEYeCTBEHHHKOM HOBOH reo-
METPHH OKA3AJO OrPOMHOE BJAMAHME HA paseuTHe Hayku. leomerpus
JlobaueBcKoOro IMHPOKO HMCHOJAB3VeTCH B ecTecTBosHaHMH. Hemamepumo
BAHAHHWE HOBOH reoMeTpHH Ha pasBHTHe camoii reomerpun. Hambonee
APKO OHO BHEIPASHJIOCH B jajbHeilmesm yrayGieHHH HAIMMNX [peACTABJIe-
HUil 0 npocrpaHcTBe: Beib A0 JlobaueBCKOro Kasanock, 4WTO reoMeTpHeit
OKPYKAKLIEro HAC NPOCTPAHCTEBA MOMKET OLIThE TOJLKO €BKJIMAOBA Ieo-
merpudA. Ho Tak kKak BO3MOMKHA ApPYTrasf reoMeTpus, TO HCTHHHOCTh TOH
HJIM MHOH reoMeTpu# MoXKeT ObITh NPOBEPEeHA JMINL ONLITHBIM IYTEM.
CospeMeHHOH HayKoil yCTAHOBJEHO, YTO EBKJIMAOBA IeOMETPHA JHIUL
npuOIHKENHO, XOTH U ¢ BechMa 00NBINOH TOYHOCTHIO, ONMHCHIBAET OKPY-
AwIlee HAC NPOCTPAHCTBO, 8 B KOCMHYECKHMX MacmrTafax oHa umeeT
3aMETHOE OTJIHYHE OT MeOMeTPHH PeajbHOT0 NPOCTPAHCTEBA.

BypHoe passutne matematuki B XIX B, npuseso Kk pAAy saMeda-
TeALHBIX OTKpEITHIT B reomerpui. Tak, BRIAAKIMMMCA HEMEIKHM MaTe-
matukom B. Pumanom (1826—1866) Obina cosgana HoBas reoMeTpHA,
obobiaoman 1 reomerpuio Esknnga, u reomerpuio Jlobauesckoro.

Ynurarens Bnpase COPOCHTHL: a ABJAAIOTCH AM reoMerpHs Esxamna
n reomerpus JloGagesckoro HenporusopeunBsiMu? He momer am Tak
CAVYHTBCH, YTO nNpu jJajdbHeiilleM pasBHMTHH Kak Toi, Tak U Apyroit reo-
MeTPHH NOJYyYATCHA NPOTHBOPEeYHBhIe BhIBOALI? Vike B Korme XIX Bexa
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OIS0 AOKA3aHO, YTO €CJIH HenpoTHBopeunBa reomerpus Epxkampa, To
Henporusopeansa ®u reomerpus Jlobauesckoro. HenpoTABOpeYHBOCTL
TOH HJIH HHOH reoMeTpEH JOKAILIBAETCH ¢ DOMOIILIO KaroH-nrbo na-
TepupeTannuH (MojenH) e€ OCHOBHEIX NOHATHH B axcHoM. Hanpumep,
OAHOH M3 M3BECTHRIX HHTEPNPeTANHN eBKAHAOBON FreoMeTPHH ABJIASTCH
apuiMeTHYECKAA MOJeNb, B KOTOPOH TOuYKA ecTh napa uucen (x; y), aa-
NHCAHHAA B OHPEeAeJEHHOM IOpAJAKe, a NpAMasd ecTh MHOXECTBO To-
4eK, YAOBAETBOPAIOIINX JHHEHHOMY ypassenuio ax+bx+¢c=0, rae a u
b — nexoropuie uncna (a*+b6*#0). C nomomeio aTol MOAENH BONpOC
0 HeNPOTHBOPEYHBOCTH EBKJHAOBONH IeoMeTpHH CBOAMTCA K BONPOCY O
HENPOTHROPEUHBOCTH apHOMeTHKH, HMEeInel Jefo ¢ BemecTBeHHBIMN
gucaaMu, O Mofiensx, peajnsyInux cHcremy akcmom reomerpun Jlo-
HaueBcKOro, MOXKHO HPOYHTATE B PASJIMYHEIX KHHrax, HAIIPHMED B KHH-
re B. ®. Byryaosa, C. B. Kagomuesa, 3. I'. [loaaaka, C. A. [llecrakoga,
H. H. Oauaoit «Ilnanumerpusa. [locobue pna yranyGAEéHHOTO HayUYeHHA
maremaTukes (M.: ®usmaranr, 2005).

Bonpoc 0 HenOpoTHBOPEYHBOCTH TOH HJAM HHON CHCTEMbI AKCHOM
CBA3AH ¢ BAXXHBIMH npobieMaMH HeNpPOTHBOPEYHBOCTH, NONHOTH H He-
SABHCHMOCTH CHCTeM AKCHOM, ONpPefeHinnX TV WIH HHYID PeoMer-
puio. Ilepeuncaenasie mpobaeMbl OTHOCATCH K NpeAMeTy, HA3LIBAEMOMY
«Ocrosapusa reomerpuns. KpynHelmnil BKIajg B pelneHHe STHX
Gnem Bréc pennknii Hemenkud MaremaTHk [l M'masbepr (1862—1943).

OrMeTHM, YTO B HACTOAIEEe BPEMsS MeOMeTPHS IIHPOKO HCIOJb3Y-
eTcHA B CAaMBIX pasHooDpasHEX pasje/iax ecTecTBO3HAHMA: B PHIMKe, XH-
muH, DHonorau u T. a. Heonenumo eé 3HaYeHHe B NPHKAATHLIX HAYKAX!
B MAaIHHOCTPOSHHH, reofesus, kaprorpadun. Meroan reoMerpHs mim-
POKO OPHMEHAKTCH NPAKTHYECKH BO BCeX pasjenax HAYKH H TeXHHKH
H, KOHEeYHO e, B cCAMOif MaTeMaTHKe.



OTBeThl H YKaA3aHHA

I'nasa 1

3. Tpu rvouxn wan oaHa Touka. 4. Yersipe npamute. 6. Tpn orpeaka. 15. Ye-
Thpe yraa. 17. h u [. 18. OB<0A; OC>0A; OB<0C. 19. a) [la; 6) ner.
21, ZAOC<ZAOB. 22. a) lla; 6) mer. 29. JlIlpe Tourn. 30. 10,3 cm.
31. a) 3,5cm; 6) 36mm. 32, 25,6cm wam 1,5em. 33, 9cem wam 23 em.
34. BD=4Tcm, DA=1Tcm. 35 480km. 37. a) AC=1cm, CB=1cm,
AO=0,5¢cm, OB=1,6cm; 6) AB=6,4m, AC=8,2n, AO=1,6m, OB=4,8Bm.

3R, a) 10,5¢cm; 6) 1,5 cm. 39, 1—2:-. 40. 4 cr. 44. Her. HocrpocHEe BRINOTHHEMO,

worpga ZAOB octpmit wam npamoit. 45, Na. 47. a) 1217 6) 121°2'. 48. 48°.
49, 85°. 50. 81°. b1. 60°. 52. 160°. 53. Her. 58. a) 69°; 6) 90°; B) 165°.
59. Hpamodi. 60. Ha. 61. a) 70° u 110% 6) 150° m 30° s) 113°39' u. 66°21";
r) 135° n 45 nx) 100° u BO°. 62. 106°. 63. Ja. 64. a) £1=,3=63°,
Z4=117% 6) £1=4327', £2=,/4=136°33". 65. a) 67°, bT7°, 123°, 123°%
6) 40° 40°, 140°, 140°. 66. 8) £F2=/4=110° Z1=23=T0% 6) £1=.3=45",
£2=/4=135" B) £1=23=T5°, £2=-74=105° 67. 180°. 68. FAOC=120°,
ZBOD=130°, ZCOE=110°, ZCOD=60°. 69. Her. 71. lllects npaMnix.
72. Mlects Touwex. 73. Nsenaamars yraos. 74. a) Bem; 6) l6em. 75. 16cm

wan 4cm. 76. a) %ﬂ.} 6) ga. T7. a) gm, G) %m. 78. 12cm. 9. ¥Y¥xasanne.

PaccMoTpers [BA BOSMOMKHBIX cay4daa: Touke B u C nemxar no pasakle cCTOPOHE
HIH 10 OAHY cTOpoHY oT ToukH A. B0. 85° mmm 15° Bl. 30° anm 90°
82, a) 67°30" w 112°30°; 6) 72°30" n 107°30°'. 83. 90°. B5. Ykaaamune.
Horasars, uro yroa ABD paasépayreiii. 86. ¥ kasanue. [Ipegnonoskurs, 910
NPAMEE M W N COBNAJAIT, H BOCHOJILIOBATECA YTREDMAeHMeM m. 12,

I'nasa 11

90. Them, 91. 12,Tcem 1 17,3 cu. 92, Her. 93. 6) 42°, 47°. 94. 6) BD=5cm,
AB=15cu. 95. 6) AB=14cm, BC=1Tecm. 96. 6) 110°. 105. 6) 46°.
106. 6) 96°. 107. 10cm, 20cv u 20cm. 108, AB=12,6cm ¥ BC=15cM.
109. 8em. 112, 50°. 113. 6) 37°30'. 115. £LA=/B+/ZC. 119. KF=8cmM,
ZDEK =86°, ZEFD=90°, 121. 6) BC=15cM, CO=13cm. 122. 6) AB=11c¢cm,
BC=19cm. 126. 13cm. 136. 256°. 142. Vrasauue. Paccmorpers ABa ciy-
uad. Toura B nexmur: a) na nyue AO; 6) ua npopommenun nyua AO. 145, 90°.
146. 29 cm. 149, Her. 150. Her. 152. Vrkasanpe. Cuauana nocrponts Gue-
cextpucy yrana AOB. 155. Ykasanne. CHagana nocTpoRThE OPAMOR yrod.
156. AB=4cm, AC=5cm, BC=6cm. 157. Tem, Sem 1 Hem. 158, 10 cm unm
Gem. 160. 6) Yrasasue. [Ivere M — Touka, paspoyaanénsasn or Todex A ®
B u He nemaman wa npamoit AB. BocnoassosaThca yTRepiKAeHHeM: MeaiHaHA
papHODEIPENHOTO TPEYTONbHAKA, NPOBEAEHHAA K OCHOBAHHWIO, ABAAETCH BHI-
cotoit. 165, 6) YVxasamne. CHauana pgoxasate, wro ZAOK=-/BOK,.
166. ¥ xasauue. Bocnoasaosatbea sanatedi 165. 167. ¥ xasaunne. Coavana
AOKA3ATH papeHcTso Tpeyroabunkos DBF, FCE u EAD. 168. 40°. 169. ¥V ka-
aanne Joxazare, ywro NABO=AFEO. 170. YVrazanne. CHauana JOKAIATE

Omaeme
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paBeHcTBO TpeyroiabHukos ABD u A B\D,. 171. ¥Yxaaaunue. Caauana goxa-
3aTh paBeHcTBO TpeyroabEukos ABC m ADC. 172, ¥Ykasauue. Coavana no-
KAGATH PABEHCTBO TpeyroasHnkos ABC u ABD. 173, Vrasanue. Ilyers yroa
BAD — cmexuniii ¢ yrnom A tpeyvroasunka ABC. Ina goxasaTenbcTBa Hepa-
sencrea ZBAD> ZB ormernTh cepeauny O cropoHst AB B Ha npoaoasKeniy
orpeaka CO ortaomure orpesok OE, passsiii CO, BateM AOKA3ATH, 9TO Yroa
BAE pasen yray B rtpeyroasEuka ABC ® BocooAb3OBATBCA HEPABEHCTBOM
£ZBAD>ZBAE. 174, Vraaauue. Haaomurs tpeyroasauk ABC na tpe-
yronsunk A, B,C,, tax, urofm cropona BC cosmecrmnack co croposmoit B,C,,
a cropoHa BA mHanosmuiaace Ha ayd BA,. Ina noxasarenscTea Toro, 49To TO4-
KA A COBMECTHTCA ¢ TOMKOH A,, Bocnonsaoparhes sapayefi 173, 175. Vraaa-
uue. CHavana goxazate, 910 HAOD=ABOC, a sarem, wro HEBD=AEAC,
176. Yraaanue. Paccmorpers Tpeyroasaukn ABD u A, B, D,, rae Touxku D i
D, tauue, yro M u M, — cepeaunn orpesnos AD u 4, D,. 178. Yrasanmue.
Myers Touxa B nexur na orpeane AC. Ilpeanonosmurs, yro AD=BD=CD. He-
noasaya ceoifcTBo YIVIOB NpH OCHOBAHMM paBHOGeapeHEHOro TpeyrolbHHKAa, CHA-
Yana A0KRsaTk, uTo LABD=ZCBD=90° 179. Ykasarne. CHavana Joka-
3aTE, 4To BP=CQ. 184. ¥ rasaune. Bocnonezosarees aagauedt 160,

I'nasa III

196. Oguy npamyio. 197, Tpr uam wermpe. 198, Ida. 201. 105°, 1056°.
202, allc. 208, 6) Yermpe yraa no 55°, uermpe apyrux yraa mo 125°%,
205. 92°. 206. a) Hda; 6) na. 207. a) Her; 6) za. 208. 115° » 65° 209. Zl1=
=135°, £L2=45°, £3=135° 210, Yrasanue., PaccMoTpeTh NpoAo/KeHne
ayua CP,. 215. 59°. ¥ kasanue, CHagana jgowasats, uto allb. 216. 487,
66°, 66° 218. Ila. 219. Yrasauune. [orasats MeTogoM oT DDPOTHEHODO.
220. Yrxasanuune. JJoxasars MeTofioM oT npotHsHoro. 221. ¥Yxkasaunue. Cua-
qana gokasats, uro AM || BC n AN || BC.

I'nmasa IV

223. a) 587 6) 26°; ®) 180°-30; r) 60°. 224. £A=40°, £ZB=60° ZC=80".
227. a) 367, 72° u T72% 6) 45°, 45 w 90°, 228. a) 40° 40° u 100° naw 40°,
70° u T70° 6) 60°, 60° u B60°; =) 100°, 40° m 40°. 220, 105°. 230. 103°.
231, Yrasanue, Bocnonbsonarekes cpoficTBOM YIJIOB NPH OCHOBAHHMM DABHO-
Geapennoro TpeyvroasHuka. 232. a. 233. Vraczanne, Y4ecTs, 4T0 BHeIDHHH
YroJ nNpH BepiliiHe PABHODEAPEHHOTO TPEeYTroJAbLHHKA, MPOTHBOJEX AL OCHOBA-
HHK, B [Ba paaa Gonaemle yraa npe ocHosammu. 234. 57°30°, 57°30', 65° uam
65°, B5°, 50°. 235, 73°20', T3°20" u 33°20'. 248. a) Her; 6) mer. 249. Cropo-
ua, pasHaa 10cm, 250. a) Tem; 6) Bem; B) 10cm. 252, 29cm u 29 oM.
253, Tem, Tem u 11cm. 254, 45°, 45° u 90°, 255, 27°. 256. 17,6 cuM.
257. AC=6¢n, AB=12cm. 258, Qem. 259. 18cm. 280, 30°, 30° u 120°
261. Yrasaume. BocnoassosaTees mnepsoil Teopemoit m. 36. 262. Ykasa-
HHe. BocnonsaopaTecd NpHIHAKAMH DABEHCTBA NDAMOYTOABHBIX TDEYIOJALHM-
KoB. 263. T0°, TO® u 40°. 284. 122° 265. 90° 39° u 51°. 267. Yxacauue.
Crevana goKa’aTh, YTO VIJIbl, OPHIeMKANIHE K PABHBIM CTODOHAM JAHHBIX Tpe-
YTONBHRKOB, pasBasl. 269, Vrkasaumume. Bocnmoansosathcr sapavelt 268,
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270. Yrasanue, Crauana npoBecTH OGHCCERTDHCY VA ¥ BOCHONABIOBATLCH
aamawedt 133. 271, 8cm. 272, 12cm. 273. 14 cm. 275. Vrasauue. CHavana
noxasath, u9to CM — meamana Ttpevronbauka ABC. 277. Z2cm mam 8 em.
278. 3cm. 279, Yrasanue. HYepea ogny M3 ToweK, VIOBJETBODAIINHX YciI0-
BHIO 3aJ89¥, NPOBECTH NPAMYK, NapaiieilsHyio faHHol, B AOKA3ATH, 4TO Jdi0-
Das gpyras TOYKAa, VIOBIESTBOPDAWINAA VCAOBHIO 3AJAYH, JEXHT HA 3TOH nps-
moji. 280, Jlyn c HawanoMm Ha cropoHe BA, napannelsHHIE cTopoHe BC.
¥rasanme. BocnonkaosaThcs samaueit, 279, 281. Ilpamas, napaniencsas
JaHHBIM OPAMLIM ¥ HAXOZAILAACH HA DABHLIX paccTOAHMAX or Hux, 2B2. Vka-
aanue. BocmoabsoBatbeA sagavert 281. 283, [lse npAmbie, NapanienbHble
AaHEOR NpAMON M DACNONOKEHHLIE Ha QAHHOM DACCTOAHHH O Da3HLIe CTOpo-
uet or Heé, 285, Ykasamwe. Bocnonssoparsca asagawelt 284, 209, 20°,
300. ¥Yrasanne, JIOKA3ATEIBCTBO NPOBECTH METOAOM OT [OPOTHBHOTO.
302. Yrasanue. a) Honyerurs, uro HM,# HM;, H BOCHONBL3IOBATHCA 38j]a-
yett 301; 6) ponmyeruts, uro HM,> HM, uan HM,=HM,, 1 Bocnons3osarsca
aagaveit 301. 303. Yrasanue. [lpogomsurs meguany AM aa toury M Ha
orpesox MD, pasumifi AM, n paccmorpers TpeyronsEr ABD, 304. Ykaaa-
HHe. [Iyete V — Touka mepecevenns npamoli BM u otpeska AC. IIpumeHHTH
TeopeMy O HEeDABEHCTBE TpeyroibHHKa K TpeyroasHuxkam ABN m MNC.
305. ¥ xasaune Bocnmoassosatees npeastaviedt sagagei. 308, Yrasaaue.
JdokazaTe MeTonoM oT nporHeHoro. 308, 18,5 cm. 311. [Ipe npaMue, comep:xa-
mupe GHcCeRTPHCH Y08, 00pa30BAMHEIY NPH NepecedeHNH JAHHEIX TPAMBIX.
3412, ¥rasaerne. [Iyere B Tpeyronsange ABC AC> AB, a AM — nanusiil ot-
peaok. ¥4ecth, uTo B TpeyroabEuke ACM ZC <M. 313. Vrasarne. [lyete
HABC — ucxkomerlt, BM — ero gannas Meguana. Caakana moctpouts SBB,C,
B KoTOpoM Touka M — cepeanna croponst BB,. 314, 6) Yxaaaune. [TocTpo-
HTh VYrod, pPaBHRI JaHHOMY, A 2aTeM BOCHOJL30OBATECE aJagagelt 284,
315, a) ¥Yrasauwue. Bocnonsaosatees cBoidicTBoM 3 m. 35 m sanaveit 314, B.
316, Yrasanue, BocmoapsosaTeca aagaueit 282, 317. Yrazaume. Boc-
noab3oBaThcH aagadedt 245. 318. Yxasaanme. Ha croporax BC u AB nocrpo-
HTh ToukH A, u C,, Tar, urobm BA, = AC,=CB,. 319. ¥Yrasanue. Ecan gan-
HBlé OTPE3KH Heé DABHBI APYT APYTY, TO CHAYAJNA HOCTPOMTE HNPAMOYTOALHEIHR
TPEYTrOABHHE, M’MIOTEHY38 KOTOPOro paBHa AaHHON GHccexTpHCe, 4 HATeT — JAaH-
Ho#t Beicore. 320. YVrasaune. CHAYANA NOCTPOMTHL NPAMOYIOMLHEIE Tpe-
YroJbHHK, THOOTEHY2a KOTOpPOTO paBHA AaHHON MeIHaHe, A KaTeT — JaHHOHR
BhicoTe. 321, Y kasauue. CHauana nocTpouTs GuccexkTpHey yraa C.

3anayM MOBBIMIEHHON TPYIAHOCTH

322. ab=1. 323. i. 324. Yrasanue. Bocnonsaosareca CBOMCTBOM CMER-

m
HEIX yraoB: Zhk+ Zhl=180°. 325. 180°. 8328. YVrkasaumne. Ilyers Tpn Ha
AAHALIX NPAMEX OpoxoaaT ueped Touky A. Henmonsays meron or MpOoTHBHOIO,
AOKE3ATH, 9TO KAMAAA W3 OCTABIIHXCA TPEX NPAMBIX NPOXOAHT Wepes aTy To4-
ry. 327. Vreazanue, [Iyors TPH M3 DAHHLIX TOuex Jexar Ha npamodt d. He-
OONB3YH METOJ OT NPOTHRHOTG, NOKA3ATh, YTO KAXMIAA M3 OCTABUIMXCH YeTHIPEX
TOueK JeKHT HA npamoit d. 328. Yxasauue. CHauana AOKE3aTh, HTO
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MNAOC, = ABOC,, rae O — cepeauna orpeaxa AB. 329, Vrkasanue. Ilyers 1
rpeyronsuakax ABC m A B\C, £A=ZA,, AC=A,C, u AB+BC=A,B,+BC,.
Mpononxurs cropoast AB m A B, ma orpeskn BD=BC n B,D,=B,C, i pac-
cMOTPeTE TpeyrodsHEKH ADC u A D/(C,. 330. Moryr. Hanpumep, paemobes-
penaniii Tpeyronsamk ABC ¢ ocmopammem AR w® Tpeyromsmmr ABD, rape
D — ragan Touka Ha cropome BC, wro AR=AD. 331. Moryr. PaccMorpam,
AanpuMep, pasHobegpeHHLIA Tpeyroasaur ABC ¢ ocnopanEem AB u oTMeTHM
wakyio-aubyas Touxky D Ha npogonskenum cropomnst AB. Torga TpeyrofbHHKEH
ADC u DBC obnagalT yKASAHHRIM CBOHCTBOM, HO He SBIAIOTCA DABHBIMH.

332. Y xasanue. Bocnonssosarses aagaqeis 174, 333. 90"—%.335. a) Octpo-

yroabHb; 6) ocrpoyroasEsii. 336. ¥ xaaanue. BocnonssoBaTecs COOTHOIIE-
HHAMH MeX/JV CTOPOHAMH H YIJAMH TPEYTONLHHKA B TeopeMoil o cyMMe YTios
Tpeyroasauka. 337. T0°. Vrkasanume. [lyers O — roura nepeceuenns Guccex-
TpHckl yraa A B npasmoit BM. Cuauana JoxasaTs papeHCTBO TPEYTOABHHKOB
AOC u MOC. 338. Vrasanue. CoedMHHTh OAHHE M3 KOHIODB OTPE3KA C BEp-
IHHOH TPeyroAbHHKA H BOCHOAL30BATHCA aazadeil 312, 339. Ykasaunme.
Bocnonbzopatked 3agaveit 173, a TAKME COOTHOINEHMAMH MEMXAY CTOPOHAMH H
yraama Tpeyronbaura. 340, ¥Yrasanne. [pogonskurs orpesox AD ao mepe-
ceqennd ¢ BC m BocoonesopaThen safadeit 312, 341, ¥Yxasanne. OrMeTHTE
Ha cropoHe AB Takyw touky C,, utro AC,=AC, u paccMOTDETh TPEYTOALHHE
BC,D. 342, Yrasaunue. Jloxasars, merofoM or nporusHoro. 343. Vxaaa-
aue. [Iyeres ABC — pappnii tpeyroasemk, AB>BC, BM — menunana. Orme-
THTE Takyw Touky E, uro M aesaserca cepepgnnoil orpeska BE, m paccMoTperh
Tpeyroneauk ABE. 344, Yrasanmue. Bocnonwzopateea asamaweit 173.
345. YVrazanue. [Ipogomxurs orpesok BA Ha orpeaok AD= AC u, paccmor-
pes ADHRB, Bocnofib30BaTLCA HepaBeHCTBOM Tpeyrojbhuka., 346. Y rasa-
Hune. Bocnonsaopatees aagauedi 341, 347. ¥ kazasue. BocnoassopaTeca 3a-
Aagamu 343 m 346. 349. ¥Yrasanne. [lycrs B Tpeyroaeanke ABC menuasa
AM u Bricora AH peast yron A Ha TpH paBHmX yraa BAH, HAM u MAC.
Hposect nepneaauxynap MD x cropome AC #u [0OKasaTh CcHAYANA, 9TO

MDz:}EMC. 350. Yrasaame. Y4ecTs, 4T0 B OPAMOYTOJBHOM TPEYrONbHHKE

runorenysa Gossoie warera. 352. Her. Y kasanme. BocnoassoBarecs eaga-
geit 160. 353. Mea, ogro wam HA ogHoro. ¥ kasaHue. Bocnonesopareea aa-
aaveit 160. 3b64. 3agaua BMeeT ofHO pelleHHe, ecAH JAHHEIE TOYKH He JIEMAT
HA OJHOMH NpAMOI, H He HMeeT DelleHHsd, eclH TH TO4YKH Je/aT HA ofHOH npsa-
moit. ¥ kaaanune. Bocnoaszopatreen sagaqeit 160. 355. ¥ rkasanne. Coavana
NOCTPOHTE TAKYI TOYKY A, 94TO OpAMAR @ NPOXOAHT 4Yepea cepeiHHy OTpeaka
AA, nepneEANKYNAPHO K HeMY, & saTeM nposecTH orpeaok A,B. 357. Yernipe,
TPpH, ABa, OJHO HIAH HH OfHOMO. ¥ KasaH#Ae. Bocnoabksosathes samaqed 311.
358. Yernpe. ¥ xasanne. Bocnoanzosarsen sagaqeit 311. 359, Y razanne.
Crawana noctpouts Tpeyroasaux OAD, B woropoM AD=R u OD=2R, rae
R — paguyc panHOi oxpymuocTH. 360. Ykasanue. Ilyers gamm ocrpail
yroa A, eeicora BH mexomoro tpeyronsHuka ABC u orpesor P, passmniii ero
nepumerpy. Hoerposrs cravana HABH, a satem Taxywo toury D ma nyue AH,
qto AD+ AB=PQ. 361. ¥ raaanue [NocTpoHTE CHAYANA TPEYIOABHHE, ¥ KO-
TOpPOTO CTOPOHA DABHA [AAHHOMY NepHMeTpY, A Yribl, NpHIedalive K Hedl,
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paBHEl modoBMHAM AaHHELEX yraoe., 382, Yewaaamnwue. [lyers BC, AC+ AR,
ZB - ZC — naHHLIe 3MeMeHTH HCKOMOTO TpevroasHuka ABC. Ha npogomsenun
cropors CA 8a TOURY A ornomuTs orpeaor AAd,, paBHbl orpeaxy AR,
IMocrponts cuagana ACBA,.

I'nasa V

364. a) 5407 6) 720°; ») 1440°. 365. a) Yernipe; 6) TPH; B) WIECTH; ) NATh.
366, 23 MM, 20 MM, 19 nmMm, 18 Mm. 367. 15cm, Tom, 23 cm, 21 cm. 368. 90°,
369. 75°. 370. 30°, 60°, 120°, 150°. 372. a) 10,5cm, 13,5¢em; 6) B,5em,
15.5¢cm; B) 8em, 16cm. 373, 13cm, 12cm, 13cm, 12cm. 374, T8em.
375. 56 cm uan 70 cm. 376. a) £B=2D=96° ZC=84% 6) £A=2C=117"30"
ZB=/D=062°30"; B) LA=2C=T1°, ZB=/D=109°% 1) LA=2LC=120°, £ZB=
=£D=60° n) £A=£C=53", £ZB=/D=127°. 3877. MN=PQ=06cu, NP=
=QM=8cu, IM=/P=60°, ZAIN=2Q=120°. 379. Yrasaune. CHasana go-
kasath, 4ro BK=DM. 380. Yrasanue. BocnoassoBaThca npHagarom 2°,
n.44. 382. Yrxasanune. Bocnonpbsosareca npussEaxom 3° n. 44. 383. Vra-
aanue. Bocononesoparecs npusaaxkom 2% o, 44. 386. Vrasanue. Yepea ce-
peanay GOKOBON CTODOHEI NPOBECTH NPAMYIO, NAPDALIEABHYIO OCHOBAHMAM, M
BocTIONbIOBATHLCA sajgaveit 385, 3B7. £B=144° ZD=63°. 38B. Ykasanue.
a) Yepes ogMH H3 KOHIWOB MEHLINErD OCHOBAHHA NPOBECTH NPAMYIO, Hapaijieiib-
Hyio Gokosoii cropoune. 389. Vrasanme. a) Bocnonb3oparbes yKASAHMEM K
aagage 388, a; 6) wepes oAMHE M3 KOHNOB MEHLIIETe OCHOBAHMA NOPOBECTH npsa-
MY, NapaninensHyo auarosann. 390. 68°, 112° 112°. Vrkazaune. Bocnoas-
aopaThCA 3agadei 388, a. 391. Y kasanune. [IpHIOKATL IUIHTKM APYT K APYTY
TakK, yrolin GoKOBLIE CTOPOHBI COBITAAM, MeHbUIeEe OCHOBAHHE D,Il,llﬂﬁ MNAHTKH Je-
WAN0 HA ogHON npamoit ¢ GoabIIHM ocHOBAHKEM Apyroid namTka. 392, a) 6 cm;
6) Sem. 394, Tpu. 395. Vkasauwme. Boenonassosathes aamavedi 284,
401. a) 198,1cm wmam 122,6cm; 6) 28 4am man 198 am. 403, 18cm.
404. ¥Yrasasuwe. Ilyere BM — MeiHaHa DDPAMOYTONBHOTO TPEYTOJABHHEA
ABC, nposepénnaa Kk runorvenyse AC. Paccmorpers uernipéxyronsaux ABCD,
rae D — rouxa, cummerpuanas Touke B otHocHrensHo touwn M. 405. a) 60°
u 1207 6) 30° u 60°. 406. 42 cm. 407. 22°30' u 67°30°. 410. a) Her; 6) mer;
B) na. 412. 24 cm. 417. a) Jlse; 6) Geckomeunoe muomecrso: mobas npamas,
nepoesguKyAgpEAS K JAaHHoH, a Tak:e caMa npaman; B) oamy. 418. A, E, O.
422. a) Ila; 6) mer; 8) aa; r) ga. 423. O m X. 425. Ilepecexaer cropony CD;
Ocm m Hom, 426, Jcm, dem, oM. 428, Vrasanne. BocnoasaoBarsca safa-
qeit 400, 430, ¥ xaaanue. Bocnonb30BaATHCH TEOpeMOl 0 CyMMe YIA0B BRITIVE-
noro dersipéxyroasuuka u asagaued 429. 431, Yrasanme. Yepea Touny M
NpoBECTH npaMylo, nDapanneashyio BK, ® socnoassoparees samaseit 385,
432. ¥ rasanue. Bocnonsaosarsed sanaqedi 385, 433, Vrasanwue. Crauana
Aokasatek, uyro NABKD=ABMD. 435. Yxasaunue. Bocnoassosarsca asaga-
ueii 384, 436. 36,8 cm. ¥ kasanne. Henoassosats anaronans BD. 437. Y ka-
sanme. Cpawana poxasats, 910 SNABH=AAMH. 438. 8cm. Yxasaaue.
Bocnonsaonateca sagauedi 389, a. 439. Yrasanne. Yepea cepeanny MeHbIIe-
I'o OCHOBAHWA NOPOBECTH NOpAMBEe, NApALIeNbHbie GOKOBRIM CTOPOHAM, H BOC-
NoAbIOBATRCA 3agaueii 404. 440. ¥ kasanue. Ilyers EF — orpeaok, coeHHA-
OIHI KOHILI CTOPOH KBAAPATOB, BRIXOAAINHX M3 BEPIIHHHK A TPEYroJLHHKA
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ABC. Paccmorpers Touky D, cHMMETPHUYRYIO TOUKe A OTHOCHTENLHO CEPEIHHL
croponsl BC, u gorasatk, uto SHNABD=AEAF. 441, ¥ kasasane. Bocnoasao-
pathed aagaveil 420, 443. Becroneunoe muomectro. 444, ¥Yxasanue. Ilyers
a # b— BaaHMHO HepHeHAMKYNADHBEIE ocH cuMmerpun durypsl # O — TouKa Mx
nepeceyennsa. CHavana JOKa3aTh, 9To ecay touku M u M, cHMMeTpHYHEI OT-
HocHTeALHO npamof g, a M, u M, cuMmMerpuursl OTHOCHTeARHO npaMoil b, ro
M u M; cHMMeTPH4HL OTHOCHTENBHO TOUKH (),

I'masa VI

447. Yrasanwue. [Iyers O — Touka nepecevennsn orpeskos AM u BC. Craua-
78 AOKA3ATE PABEHCTBO TPEYrOABHHKOE ABO w MCO. 448, ¥ raszarnue. Ilpo-
pecTi neponedgukyaap EF k npamoit BC n cuauana JoKAasaATh PABEHCTBO Tpe-

yroansaEKoB ABM wu EFM, DCN wu EFN. 449. a) 1,44 cm® 6) %JIM“:

8) 18 M2, 450. a) 4cm; 6) 1,5 am; 8) 23 m. 451. a) 2400 mm?; 6) 0,24 am?,

452, a) 27,2¢cm?; 6) 642 cm?; ) 21,4cM; 1) 2,7cem. 453, a) Veenmunrcs B
asa pasa; 6) yBenIHMYHTCA B 4eThHIpe pasa; B) He wamenuTces. 454. a) 20cm n
10 cm; 6) ramaaa cropoHa pasHa 3 M. 455. 2200. 456. 360. 457. 12 M.
458. Ilnomaas yuacTHA KBAAPATHON Gopmel Soasine na 900 m2. 459. a) 180 cm®;
6) 4 cm; B) 18em; r) 9. 460. 156 om?, 461. 84 cm?. 462. 1B cm?. 463. 56,7 om®.
464. a) 10cm; ©6) 4cm; B) 12em w1 Seom. 465. 12 em?. 466, 115,52 cn®.
467. Mnomaas xeagpara Goaeme. 468. a) 38,5cm? 6) 5V3 cv? B) 5,4 om;
r) 42 cm. 469. 8cm. 470. 5,625 cm. 471. a) 22 cm%; 6) 1,8 am?. 472, 1dom u
24 cm. 473. Yxaaauue. BocnonssosaThca Teopemoit n. 38. 474, Ilnomagn
TPeyroJibHHKOB pasHbl. 475, Y xasaH e, CHadana pasnenuTs cropory BC Ha
rpu pasHbie yacti. 476. a) 224 cm?; 6) 4,6 av®. Y xkasamame. YVuecTs, uTO
AuaroxHans pomba BaaNMHO NepHeHANKYAADHLL. 477, 6cm 1 O em. 479, a) 2 em?;
6) 2.4em. VYwasaume., Bocnoasaosarecs — sTopoll Teopemodt 1. 53.
480, a) 133 cu?; 6) 24 cm?; B) T2 cm?® 4B1. 54 cm?. 482, 4,76 cm®. 483. a) 10;

6) J61; n}E; r) 16. 484, a) 5; 6) 4J2; 8) 4J/3; r) 2; ) 2. 485, "r.

486. a) 12;6) 2; B) 8.487. 15cu4&&a}3feum£mm zﬁfmz

6) 0,3673 em?%; 8) 243 vt 490 a) 10cM u 48 cmY ﬁ}&J_nu u 273 cn?;
B) 7V2 cm u 49 cv?. 491. a) 4 55 0) 9,6. 492. Box, 9,60, 9,6 cx. 493. 13 cn
u 120 cm?. 494, 96 cm® u lﬂcu. 495. a) 180 cm?; 6) 483 cm?*; B) 185 cnl.
496. 7. 497. 5cm. 498. a) [la; 6) Her; B) ga; T) Aa; O) HeT; e) Her; ) AA.
499. a) 6,72 cm; ©) ?ﬁ em. 501. a) 270 000 m% 6) 0,27 kn?. 502, 4ﬁ§ em?,

503. 20 cm. 504. 900 cm®. 505. Vikasanue Bocnoasaosarkes Tem, 4To nep-
neHAMKYIAD MeHbine Haxnoaunoil. 506. Ha eroponax BC u DC geagpara ABCD

HY:#HO B3ATh Touke M m N tak, urofm BM = -EEC, DN = :;iDC. ¥ TPOBECTH
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npamsie AM n AN. 507. Her. ¥Ykasaunne. CpapanTts, Haupumep, mAomamn
TpeyroAsHHKOB co croponamu 13, 13, 24 » 12, 12, 12. 508. Vkasaune.
CoegMHEHTE TOYKY HA OCHOBAHHM C BEDIIMHOH, NPOTHBOJEMANNel OCHOBAHHMIO, M
ROCTIONBIOBATECH TEM, YTO CYMMA Naomaneii ABYX NONYYHMBINHXCH TPeYroAbLHH-
iop paBHA ILTOMIAAH RaHHOro TpeyroasHuka. 509. Yxasamne. 3azaua pema-
preq aHanoreyuHo sagade 508. 510. Vrasanne. JlokasaTs, 4TO ILIOMAAL KaM-
jJoro TPeYTroAbHHKA pAaBHA NOJOBHHE [MIOIIAAH Napaijierorpamsa AEDF,
511. a) = 6) Ilinomagw TPeyroNbLHHKOB paBHBEI. B) Yrasaunune. Bocnmoarso-
2. 5d
BaThLCH sagadeli 6) u propoft Teopemoit n. 53. 512. ,/L;J’—+ 513. 60 m, 14,4 .

514, m-%g cu. 515. a) 100V3 cm? 6) 18cm?. 516. 320cm?. 517. B4 e,

Vixasague. Jorasars, uto LABC n HAACD — npAMOYroibHBIE TDeYroib-
nuxkn. o18. a) 243 cm?;  6) 529em?. 519, hE 520. @, 522, 48 cme.

523. {& -1)a®. 524. 30cm®. 525. %gcu. 526. %%cu*. 527. 48 em?,

528. 30 cm?. 529. BOcm®. 530. 6443 cm?. 531. 19,14 cm?, 532, Vkasauue.
Bocnoasasoeatseca Teopemoli Indaropa.

'nasa VII
2

533. 2—; mer. 534. a) [la; 6) xa; 8) mer. 536. a) 15.cx; 6) 103, 537. BD=

=BoM, DC=12cm, 638. AB=18cMm, AC=06cm. 539. NE=3,6 cm, EK =2,0 cm.
540. CD=14cm, DE=21c¢m. 541. Ila. 542. 8,4cm, 10,5cm, 14,7 cm.
544. 4,5, 545, 175 cm? 1 252 em®, 546, 87,5 um®, 548, 2,5. 549. BeMm, Bewm,

12cM. 560. x=9, y=21. B51. a) EF=5cM, FC=38,5¢cm: ) M:nsgcu,

EC:E% cM. 552. a) 10cm; 6) %g-=§%z%; B) 12cm. 553. a) He Bceraa;
6) ma; B) aa. 554. 6em u 6,5cm. 555. a) Sem, Sem, T,6em, T,5cm; 6) Bee
R P ———— E%:T’ 857. a) 17.5cm; 6) BD=5cm, DE=6cn;

B) Bem, 558, Yrasauue. Ecin npaMuie ¢ u b He napaijensHsl, TO 4epes
TOYKY A mposecTH NPAMYH, DADRAJEHLHYI0 npasoit b, 559. Ha. 560. a) [da;

6) ma. 562, -8 1

TE Vrasaunme. Bocnmoasaomarscs samaueit 543. 563. a) E:
a

6) :i'- Vrasaune, Yepea Touxky D npoeecTH npamyio, napamnieasuyio BK.

564. 10cm. 565. 5cm. 56B8. 42cm. 567. Vrasanue. [posecry AnaroHadb
AAHHOTO yernipéxyroasHuka. 568. Vkasamme. Bocnonsaosatsca 3aja-
deit 567. 569. Y kasaune. CHauada NOKa3ars, 4ro cepeanna Gowosoit cTopo-
HEl TPANEOEHM Je/KHT HA NPAMO, NPOXOAAIMeH gepes cepeanAsl Anaronaneit.
570. 6cm um 12cm. 571. 3S. 572. a) h=20, a=4J41, b=5J41; 6) h=48,
a=80, b=60; B) a=12J/3, ¢=24, a.=18; r) b=8J3, e=16, b.=12;
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2 2
R h=2V5, b=3V5, a.=4, b=5. 573. a, =", b=, 574. Vxasanue,
c

a) BocnonssopaTheA (opMyAoH ANA BRYHCAEHAA [JIOWAAH TpPeyrolbHHKA.
6) Botnoasaoeathes sagawedt 573, 575. 32 mm, 18 mm. 576. 61 cm.

577. 1% ox, 111—‘3 em. 579. 3,15m. 580. 6,936 m. 581. 6,12 m. 582. 48m.
583. 72,25 m. 586. Y kasanune. CHauana nocTpouTs TPEYrodbHENK, MogofakL
uckomomy. 587. Yrasamme. CM. yRasanne K sanaye 586. 588. Yrasanne.
Cm. yxasaumue k sagake 586. 589. Y xasamme. Cm. yrasanne x sagaue 586.

Enﬁ;ﬂ%ﬂ

590. Yrasannme. CMm. yrasanue k aapave 586. 593. a) 2

V5. . 1 Ji5 _ J15 b = b 5
B g V3; r) R 5% ) wp 2B m,ﬁ} =~ 8,39 cm, 40°,
= 13,06 cm. 595. a) b tg a, 90° - q, ;-;t—a; 6) =11 cm, 48°, = 16 cm. 596. 90° - a,
esina, ccoso; 55° =1l4cm, =20cm. 597. Ja'+b?, tgu=§, tgli:i—; =19,

~38°39', ~51°21'. b598. a) b!sinacosa; 6) %ﬂztgu:. 599. 8 tg o on.

600. =T4m. 601. 60°, 120°, 60° n 120°. 602. 60° u 30°. B603. =T2cm’.
7

604. AB =4,6cm, B|C,=6,76cm. 606. B 607. 18¢cm, 12cm. 608, Yraaza-

aHe. Bocnonsaosarses sagageit 535. 609. Vrasanne. Boenoasaosarses 3a-
maveit 535. 610. 16,8 cm, 14 cm, Tg cm. 612, xz::-bb' 613. Yrasanue.
CHauana poKkasatTh, uT0: &) AABM o AABM,;; 6) AABH~AABH,.
614. DC=2§BH, DB=2J13 cm, CB=-§JE cM. Yrkasanue. Cragana aora-

3aTh, wro NADC o ABAD. 615. :-:2%' 619. Yreasanmue. Ilyere Touxa B

nexcnr mexay C m D. K rtpeyronsunxam ABD u ACD ppacansl NpuMeHHTH
cneperspme 2 ua nepsofi Teopemur n. 53. 620. Yrazanme. Bocnoaszonats-

ca samawedt 535. 621. %ama_ 622. 60 cw?. 623. ZC=150°, /D=30°,

625. 18 cm?. 626. ¥ kasanne. Bocnonsaosarnes sagaqeit 535. 630. Yrasa-
H# e. Bocnonsaosatsea aagageit 1, m. 64.

I'nmasa VIII
633. 0OA u AC. 635. 30°. 636. 120°. 637. Yrasanue. CHauana ZOKA3ATE,

yro £ADC=30° 638. -1-;_1{:!1. 639. 12J3 cm. 640, 60°. 641, 60°. 642. 3V3 cm;

3J3 cm; 30°, 30°. 643. 5cwm. 647. a) Jla; 6) Her; B) aa. 648. a) Vkaszauue.
Caauana NOCTPOHTL OPAMYD, OPOXOAALIYI0 YEPE3 HERTDP OKPYMHOCTH H Hep-

D




| NepaMKYAAPHYIO K gaHHOl npamoi. 650. a) 16; 6) 16V2; B) 32. 651. 112° n

248°. B52. IEJE cm. 654, a) 647 6) 175% ®) 34° r) 105° 655. 60° u 30°
nan 140° 1 110°. 656. 101° wan 36°. 657. 50°. 658. 20°20°, 34°50'. 660. 36°.
661, 44°. 662, 62°. 664. Yreazanne. Bocnonssosatees aajaveii 663,

666. a) 4; 6) 12; =) 0,25. 667. 8J2 cm. 670. Yrasaune. Coazana noxa-
aars, 9re HABP o AAQB. 671, a) 6em; 6) 7,5em. 672, Yrasanue, Boe-
noakaosarbea sagadedt 670. 674. Yrasampue. CHauana jokasaTse, 4TO Tpe-

yvronsEHK AOB pasuobeapennsiii. 676. a) 10 cm; 6) 7J2 am. 678. a) 46° u
46%; 6) 21° n 21°. 679. a) AD=3,5cm, CD=5cm; 6) AC=14,6cm. 681. 9cm.
683. Yrasaane Bocononssosarsei MeTOAOM AOKASATENBCTBA OT HNPOTHBHOID,
G87. Yraszauwe. Bocnonwaoparnena Teopemoit n.75. 688. Vkasaume,

1
Y uecTh, H9TO MCKOMAA TOUKA JeRHT Ha GHecexTpHCe gaHHoro yria. 689. 35 M.

690. 50cw. 691, 20cm. 692, AP=1,5cu, PB=805cm, BQ=805cmM,
QC=38,0cm, CR=3,0cm, RA=1,6cm. 693. a) 60cm; 6) 40cm. 694. m—c.
695. 30cm. 698. 60cm® 699, 1,2cM. TO2. a) LZA=6T", £B=23°, ZC=00%
6) £A=585" JLB=38", ZC=90°. T03. LA=51°, ZB=/C=064°30" nmm
SA=129", £ZB=-sC=25°30'. 704. 6) d, dsina, dcoso. T05. a) 5ewm;
6) 1Bem. ¥ xkasauwuwe., Bocnonesoeatsca asagager 704,  T086. 10J3 cm.
T07. 16cm. 709. ¥Yrasauue. Bocoons3oBaTscA CEOHCTEOM YTJIOR BOMCAHHOIO
gerppéxyroasauka. 710, ¥Y¥xasamme. BocnonsaopaThea sagaved 659,
712, Yrasaumue. Bocnonsaopareca sagaveit 664, 713, Yrasanue. Yuects,
uro BM=MX u CN=NX. T14. Yrasaane. [lycre K — Touxa nepecedenns
obimelf KacatenbHol, Opoxogamed depea touxy M, m opamolt AB. Caauana
Aoxasats, wro KA=KM=KB. 720, Her. 722 25 S 35 25 .o¢ ab

65r 3 & 3r a+hb
726. Yrasanue. Henonsaosats cepelHHHEEIN NepneHgHKYAAP K Toll cTropoHe,
ik ®oropoit npopesena meamana. T2B. Ywrasanwme. Bocnonsaopathes cCBOI-
CTHOM YIJOB BIIHCAHHOIO YeTHIpEXyroaeHmka. T30. ¥Yxasanmme. Bocnonwsao-
paTeeA aagavedt 729, 731. Yrasanme. BocnonsaosaThes sagavedt 720,
732, Vrasanue CHauana A0K&3aTH, 4T0 OKOMO ueThpéxyroibEuxa MHBC
MOMHO ONHCATE OKpY:kHOCTHL. T33. Sem. 734, Yrasanue. Bocnonsaosarhes

Jab

sagawamm 709 m 721, 735. e 736. Yrasausne. HenonwsosaTs cepeinH-

nblf mepnemgmkynap k orpesky AB. 737. Ykasanue. Bocnoassoparsca
sanavedt 281,

I'nmasa IX

742. B cayae 6). 744. Cxopoers, cwna. 745. |d|=3cm, |BC|=4cm,
|DC|=8cm, |MC|=1825¢cm, |MA|=15¢em, |CB|=dcm, |AC|=5cnm.
746. |BD|=13cm, |CD|=5J2 cm,| AC|=Td cm. 748. a) Jla; 6) mer; B) Aa;
r) Her. 749. a) Her; 6) aa; B) ®et; r) Her; a) ma. 7561. a) Pomb; 6) Tpame-
nuf. 752, a) Jla; 6) na; =) mer; r) #Her; A) ga. 753. Jla. 760. Yrasanue.

BocnonssosaTeca HepaBeACTBOM TPEYroaesHEKa. T62. a) a; 6) aJ3; B) a3;

Chrreremid
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r) a; A) a. 768, a) -2 u 10; 6) 14 u 10; 8) 14 u 10; r) -2 u 10, 764. a) AK;
6) AM. 768. XY=-a+(-b)+c+d. 767. 8) -b. 768 BM=-a, NC=b5,
MN=b-a, BN=(b-a)-a. 769. BC,=x, BB,=%-}, BA=-y, BC=x-y+%.
770. a) AC=a+b; 6) AC=-a-b; B8) AC=a-b. 771. DC+CB=a-3,
BO+0C=5, BO-0C=-a, BA-DA=-a+b. 778. Pasencrao |x-y|=|%|+|5|
CIPABEATHBO, 6CAM X 14§ MAM XoTA Gbi OAMH M3 BEKTOPOB ¥ W J HYAesoil,

774. 60°. 781. ) 47; 6) ga+§a; %) -%Eﬁ-%ﬁ. 782. EC=d-75, AG-
=G-1b. 783. AM=23+5, MD=1i-5. 184, a) AC=7+j, AO=5(E+0)
E:-%{LE}. D‘d:%{iwi}. AD + BC =2z, A_ﬁ+f:_ﬁ=%{;-§]1 CO+0A =
- - —— 1 —= e =+ —= 1 = —= - - —
=-%-0; 6) AM =3, MC=23+j, BM =23, oluz-.;.x_%y, 786. AA, =

=-;—{5+51, ﬁ:=-;—‘-5. C_C',=—E+—%$. 787. -§E+:}E. 790. Yxasanue.

BocnoapaosaTsen aanatei 785, 793, 10cm. 794, 6, Bem 1 10,2 M. 795, 30 cm.
T96. 16 cv, 798, 60°, 60° 120°, 120° 799. Tcem. 801, ¥Yrazaane., Ecan

BEKTODBl ¥ ¥ |J He KOJJIHHEADHBI, TO BOCTIOAb3IOBATHCH MPABMJIOM TPEYTOJBHHKA

CA0MKEeHHA BEKTOPOB, M €CIAH OHM KOANHHeapHs — sagaveit 800. 802, —E+-§-E
803. XV=-23+35, MP--i+5. 804. CK=d, KD=b-a, BC=5-a

809. % 2. 810, ¥V kaaanue. Bocnoassosarses Teopemoii m. T4,

JasauyM NOBLIIIEHHOH TPYAHOCTH

811. Yrasanue. [Ipogon:kus wepea oHy CTOPOHB! JAHHOIO LIECTHYTOJABHH-
K&, NOAYYHTE PABHOCTOPOHHHIE TpeyroabHuK. 812, Vrasauwme. Crauana go-
HasaTh, HTO @y +ay+dy=ay+ay+ay=a,+ay+a,. 3aTeM MOCTPOHTH PABHOCTO-
ponEnil TPeVIrOABHKK, CTOPOHA KOTODPOro paBHa d,+ d;+ 43, ¥ BOCOOJIBIOBATHCH
sanaqeit 811. 814, Vrasanmne. [lyers ABCD — BHNYKAKIR YeTHIPEXYIOJNb-
HHK. Yuecrs, uyro BepmuHa C nemuT enyrpn yraa BAD, nosromy nyw AC npo-
XOAMT BHYTDH 3TOr0 yria ®, CHeHOBATEALHO, NepecexaeT orpesox BD. Anano
rHYHO paccMorpers Jayd BD u yron ABC. 815. Yrasanue. Ecan panusiii
4eThIPEXYroabERK ABCD BRNYKALIA, TOo BOCTIONLIOBATBCA 3agaveil 814. Ecan
ABCD — peBninykaslil HeTHpEXYIONbLERE H, HApUMep, npaMas AB nepecexa-
er eropony CD B touke M, To paccMoTperb ABA CayHad: A — Touka OTpeaka

MB u B — rouka orpeaka AM. 816. %' Vrasauue. Ilyers P — rouka nepe-

ceuenua npaMuix DE u AB, DO|| AC u O € AB. Crauana gokasats, uro APE,
AOD u POD — pasnoBeaperusie Tpeyroasuukn. 817. Yraazauue. Cuavana
b+e b+c—-a

WMy >

Omaemm
334 u yxasanus

» Tae a, b, ¢ — croponn

AOKA3ATE HEPABEHCTEA m, <




TpeyroibEHKa, m, — MeJRaHa, NpoBeaéHHAA K cropoHe a. 818, Yrasanue.
CHauana AOKA3ATH, YTO AHArOHAAM AAHHOTO YETHIPDEXVIOJBHHKA TOYMKON mepe-
cedeHHA JAeaATcA nononam. 819. [IpAman, napanienbHas JaHHOH DpaMoil.
B20. Yrasanune. Bocnonsssoparhes sagauamu 388, a i 389, a, 821. ¥xaaa-
Hue. BocmonbaoBaTheA aagaueit 428. B22. Y kasaume. Ilyvers Oy, O, O,
0, — TOYKH NepeceveHHs AHAroHAJAeH KBAJAPATOB, NOCTPOEHHBIX HA CTOPOHAX
AB, BC, CD n DA pannoro napanaenorpammMa ABCD. Cravana JoKasaTb pa-
BEHCTBO TpeyroiasHukos A0,0,, B0,0,, C0,0,, DO,O, 823. ¥Ykaaanue. Ha
ayye AB oTI0MHTL oTpesok AN, papEul oTpeaky AM, nposectH oTpesok MN
M mnpopecT# BeicOTY NS TpeyrombEmka AMN,. Barem aoxasare, WTO
HLANS=LAMAD n AAKB=/ANMS, 824. 90°, Yrasauue, [Iyers D, — Toy-
Ka, cHMMeTrpHuHaa Touke D orHocHTensHo ToukH E. CHayana goxasarts, uTO
NACD, — paprobespernsiit npamoyronbrbill Tpeyroasunk. 825. 30°, Vkasa-
mre. Ha ayue AM otaoxurts orpesok AK = AB u, paccmorper ABKC, noka-
3aThk, 4To ToukKe K coBnagaer ¢ touxoit M. B26. Yrkasauwue, CHayana goxa-
sate, uro ABKP=AABC=ACQT. B827. Vreaszaune, Crauana nocTpoHTs
papHoDegpeHHEE TPeYTOABHMK, OCHOBAHHE KOTOPOTO PABHO CYMME OCHOBAHHH
Tpanenns, a GoxoBas cTopoHa paBHE AuaroHasad Tpaneumdn. 828, a) Vkaaa-
aue. CHAwANA OOKA3ZATH, YTO OCh CHMMETDHH NepeceKaeT OAHY Ha CTODOH Tpe-
yronsnxa. 829, Yraazanme, Bocnons3oBaThCA PABEHCTEOM TPEYTOABHHKOB
ABC n ADC, APM uw ATM, MQC n MRC. [nsa AoKasaTeabcTBA OGPATHOrO
VTBeDMACHHA NPeANOIOMHThL, 4To Toyka M ne aemur Ha AC, M JOKA3ATH, YTO
8,8; (S, + S,)(S; + 85)
8;(S7 - §,S3)
Yxasanue. Bocmonssosatnca caegersmenm 2, n. 53. 831. {ﬁ;+ {IrS_E}’. ¥ka-
sanue. BocnonsaoBarkes Bropodt Teopemoil n. 53. 832, % 833. Yrasanue.

IMyers AB — Gorosas ctopona, a M — cepeauna apyroit Goxosoil cTOpPOHE! Tpa-

menuyr ABCD. Cmawana I0Ka3aThk, 4YTO SAB,tf:%SABE.‘D‘ 834. ( 51"‘\.{5}2-

Torja IIOWAAM NapanienorpaMmoB He pasHul. 830,

Vikasanme. CHauana R0KasaTh, 4T0 S, .= S.,,=+/5,S;. 835. Vrasanue.
CHauana QOKA3ATh, YTO ILI0LAAL HAPANAENOrPAMMA, CTOPOHOH KOTOPOro SBJIA-
eTCH MeHBIIee OCHOBAHHME TPANEIHH, PABHA cyMMe ILIOIMANel ABYX TpeyronbHH-
KOB, MPHJEMKAIIMX K 2TOMY OCHOBaHHMIC B K OOKOBRIM CTODOHAM TpamelHH.
B836. Ykasaume. CHayana JOKAdATH, YT0 S, ,u=Scur ¥  Sapw=Sounx-
837. ¥Ykazanwe. CHAYANA JOKASATE, UTO 8, 5,=Sepe M Sppy = Sepy. 838. ¥ ra-
saEne. B raxioM Ha TPEX NONYHHBIINXCH YEThIPEXYIONBHHKOE NPOBECTH AHA-
TOHAMH TAK, 4To0bl HHKAKHE ABeé AHATOHAAW He MMeau ofllero KoHNA, M JOKa-
8aTh, 4TO [JIOIOALL HKAMAOI0 H3 ABYX CPEAHHX TPEVIOJALHHKOB DABRHA NOAYCYMME
naowAne#l COOTBETCTBYKOIIMX KpaifHMX Tpeyronsuukos, 839, Vxasanme.
a®+ab+ b?
3

Mycre AB 1 AD — nepneHARKY/IADE], NMPOBeAEHHEE K NPAMBIM, COAeDHAINIAM
cropons! gadHoro yraa O, a C — Touka mnepeceuenus npaMmux AB un OD.

PaccMorpers npaMoyronkHsle TpeyvroasHuxku ADC un OBC. 841, 2,{'3133.

Cuauana Hokasath, 4910 S, us=Sipx + Sgep. 840, . ¥Ykasanmne,

Omaemn
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Yrasanue, YuecTs, uro TpeyvroasHukH BEKC w MCD amewT noe pasHOMY
yray, ¥ BOCTIONLBOBATHRCA BTOpOM Teopemodt m. 53. 842, ¥ xaasanme. Cravana

AOKA3aTH, UTO Wiomaas Tpeyroasaukor BTC uw ETC papan. 843. %. ¥Yxaaa-

Hue. CHauana AOKA3ATH, YTO IAomagM Tpeyroasauxos DCK uw DCM paess,

a sarem jgokasarts, uro KM || DC. 844. Ja® +c¢? —b?. Yrasanne. Yepea Tou-
Ky M nposecTd npaMble, DAPAAJENbHBIE CTOPOHAM NPAMOYIOABHHKA, H PACCMO-
TpeTh oOpasoBABIIHECA NPAMOYIodbHble Tpevroasankn. B845. Yrasanme.
Myere AB=¢, BC=a, BD=h. Henoasaya teopemy [ludaropa, AoKA3aTh, UT0

MB=Ja?+¢*-h® u KB=\a’+¢*>-h?. 846. Yrasanne. [lposecrn nep-
nenguEynapsl OM u ON k croposaM AC u CB m pokazars, uro OM =%Cﬂ.
ON =%AC. Janee pocmonsaoBaTheA Teopemoi [Tndaropa ans TPeyrolLHHKOB

AOM, BON u COM. 847. 6) ¥Yraaanne. Cuavana noxazats, uro DF=DE n
AF=FE. 3arem pocnonbaoBaTsca nogobuem TpeyroasEuxos AED u AFE.
848. Yxazannme. [lyers AK — OGuccexrprca tpeyroasunka ABC m, Hanpm-
mep, AC> AB. loasayace aapaqeit 535, cuagana poxasarts, 4to Touka M ge-
#HAT Mexcly TouxkaMu K u C. 3areMm Bocnons3oBaTheH aagaveid 556. 849. Y ka-
zadue. BocnoanaoBaTecA YTBEDIKASHHEM: OTPE30K, COSIHHAKIHE OCHOBAHHA
ABYX BLICOT OCTPOYTONBHOTO TPEYIOABHHEA, OTCEKACT OT HErOD TPEYIOJABHHEK, IO-
AobHEIE atomy TpeyroaesHEEY. 850. ¥Yxasamwe., CHauana JoKA3ATH, 9TO
SMBC oo AMFK v AMAC oo AMEK, rae M — Touka nepecedeHHA NPAMBIX
CK u AB. 8531. a‘%ﬁa. ¥Ywrasaune. llyers ABC — napHuil TpeyroAbHHE,
a D) — Touxa nepecedends AHATOHANEH KBAAPATA, NOCTPOSHHOIC HA FHOOTEHY3e
BC. Ha npogonsenns ayua CA ormerHTs Touky E tak, urobu LCDE=/ADB.
Cuauana pgorazatrs, Wro NABD=AECD. 852, ¥Yrasamue. Ilyers BD n
CE — bHccexkTpHchl TpeyroneHuka ABC. CHauana poxasats, uto SC=2/B,
£LZB=2/A, a osarem poxaasTs, 910 LNABCo ABDC m AABCo AACE.
853. Yrasaune. [lyere E u F — Touxn nepecedenns MP u M@ c OB u OA.
Bocnoasaosatees nogobnem tpeyronsaukos OPR n OFQ, OQS u OEP ana no-
HA3ATENLCTBA TOro, Wwro Tpeyroaennkn OEF u ORS nopofem. 854. Vraaa-
mue. Bocomomszopatnes Tem, uro AH — megmana rtpeyronsHHKa, mogofHOrO
Tpeyroasauky BDH. 855. Yrasauue. a) Paccmarpueas nogobHEle Tpeyrois-
HHKH, CHAYANA A0KA38TH, 4T0o AD?*=AC. AE, DB*=BC-BF n CD*=AD-DB.
6) Mpumenuts Teopemy I[Ingaropa k Tpeyroasaunxkam AED m DFB. 8) Boc-
nonsaoBaTees nopobuem TpeyronsHukop AED u ACB. B5B. a) £A=T5°,
ZB=135° ZC=60° £ZD=90° 6) Yrasauue. Y9eCTh, 9T0 TPeyroJbHMKH
ABP n DAB nopobnm. 857. ¥Yraszanne. Bocnonssomateca aapauein 567.
858. Yrasaunme. [Iyecre MN — orpesor, coefHHANIIHH cepeguHE CTOPOH
AD n BC pannoro uersipéxyroasuuxa ABCD. Ormerurs touxky D,, cuMmmer-
pranyo Touxe D orHocHTensno touk® N, u pacemorpers AABD,. 859. YV ka-
aanune. Bocnonpsosareca samaueit 858. 860. Yrasanme, BocnonssoBaThos
sanaueit 858. 861. ¥ kaaanne. Bocnonssoparhea TeopeMoii o cpegHeit AMHAN
TpeyroakHHKAa H a3agavamu 404 u 820. 862. Yraszannme. [lpogonmurs
nepoeaguKynapsl AM u AK no nepecevenns ¢ npaMold BC s rourax D u E u

Crmgembi
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CHaYama Joxasathk, u9ro MK — cpenHas AHHHA 2 TpeyroasHMka DAE.
B63. Yrasanune., BocnonssoBatrhea aagauedt 435, B64. Vrasanwume. Boe-
noabaosathed aamadeil 863. B65. Yrasanwue. Ilvers Touka N — cepenuna
AC, JlokasaTts cuauana, uto Tpeyroansanks MBC uw MNC pasnm n BN — cpea-
HAA auAaHA Tpeyroasauka AKC. Jlanee rocnonessopateca chnefersmem 2, n. 53.
866, Vrasanne. Yepes konnsr oguoli 3 meguan tpeyroneEuka ABC npose-
CTH NpAMEE, TapanfelbHble JBYM APYTHM MeIHAHAM, H BOCHOALIOBATHCH TEM,
urn ofpasoBABITHIICA OpPH 5ToM TPeYroOABHHME paBeH TpeyroakHuky EFG.

B867. é 868. Yrasanue. Bocnonssosarsen nogobuem tpeyronsankos MND

u MAB, MAD w MPB. B89, ¥Vrasanue. Hyers ABCD — pasnobegpennas
rpanennsa, X — #HcKoMas Touka Doasimero ocmosanma AD, a AB — pannas 6o-

kosan cropoHa. CHawana AOKa3ZATH, HTO %%:n, H BOCHOJNB3IOBATLCH 3878-
ueii 584. 870. Pemenne. Ha nponasoasHoM Jy4we ¢ Hauanom B Touxe A o1-

KaaamBaem orpesor AC,, pasawnii orpeaxky AC, u ma ayue C\A or TOuYKH
C, — orpesok C,B,, pasuniit orpeaky CB (cpenafite pucynok). ¥Y6eanurecs B TOM,
4TO NpAMadn, MPOXOoJAINARA Yepes Toury €, W mapajienbias npamoil BB,, nepe-
cegaer npaMym AB B mcxomodt Touxe D. 3asaua He HMeeT pelleHns, eciaH
C — cepegnna orpeaka AB. 871. ¥ kasamue, CHauana nocTpouTs Kakoii-HH-
Oyas paspsofeapeHHLI TpeyroALHEHK no gangoMy yray. 872, Vkasamme.
Iyere ABC — HcKOMBIN TpeyroisHMEK, ¥ KOTOPOro Jafbl cropoHm AB, AC n
Guccerrpuca AD. Ha npamoil AD ormersts Touky E Tak, wrobn BE || AC. Boe-
NoaLIoBABIIACE noaobuem Tpeyroasauxos ADC w EDB n asagaueii 535, nocrpo-
HTL cHayana orpesoxk DE, a satem rtpeyroasauk ABE nmo TpéM cropoHaM.
873. Yrasanue. CHAYANA MOCTPOHTE KaKOH-AHOYIL TPEYTONBHHK, NOJ0OHLII
HCKOMOMY TpeyroasHHKy ABC. 874. Ykasauune. Iycers h,, b, u h, — pansne
BRICOTHL. BOCHOABIOBATHCH TEM, HTO CTOPOHLL @, b M ¢ HCKOMOro TpeyrojibHHKa

OpONOPHHOHANBHBI oTpeakam R, h, ® %ﬁ B75. Vrasanme. Ilyers

(3
ABCD — pexomMad Tpanenns, v Koropoi aasectanl £ A, Gokosas cropona AB n
Goasmee ocHosaane AD. Cravana nocrpouts AABD, a sarem ABCD no
yray B, cropone BD n orHOmeHdi ABYX Apyrax cropon. 876, Ykasamue.
CHavana BeIPASHTH AMANOHAAM HCKOMOro pomba wepes CTODOHY MAHHOIO KBa-
JApara ¥ ganHsle orpesxkd. 877. Yrasanme. Henonsaosars oblyio KACATENb-
Hy® K AaHaEbiM oxpyxsHocTAM. B78. Vxasamme. Ceavana aokasaTs, 4TO
HABC s ABAD., B879. Yrasaunwue. Bocnoanzosathes — aagauest  T18.
880. Yxkasanne. Paccmorpers ABA CAYYAH: TOYKA NepeceMeHHA OPAMBIX Je-
MHT BHYTPH Kpyra ¥ BHe kpyra. B nepsoM ciiyuae BocnoNnb3oBaThCA TeopeMoi
0 NpPOH3BEAEHHE OTPESKOB NepeceranouiuxcH Xopa. 881. Vkasauune. [loka-
3aTH, YTO S9TA BEAMYMHA DABHA JAMAMETPY NaHHOH oxpymuocTH, BB2. Vkasa-
nue. Ua rouex O, u O, nposecry nepneniukynaps O,H, u O.H, k npamoii BC
M CPABHMTHL PACCTOAHHE ME1y NApanne]sHHME npamumu O H, u O.H, ¢ gan-
uoii orpeaka 0,0,. B83. [lycre CD asasercd guaMerpoM, NepHeHAHKYIADHBIM
K auamerpy AB pannodt oxpysksHocTH. Hekomoe smHoMecTso TOMEK COCTOHT H3
ABYX ORpYyMHOCTell, nmocTpoeHHLX Ha oTpeakax OC m OD kak Ha AMaMeTpax.
BB4, 146° m 107°. Yrasanue. CHauANA AOKa3aTh, 9ro Touka M JesuT HA
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OKDPYIKHOCTH ¢ HeaTpoM A paguyea AB. 885. Yrasanne CHauana JOKABATH,
4TO NPOBENEHHLIE NPAMLIE, KOTOpLe o0pasyioT HOBEIN TPEYIOABHMEK, ABIAIOTCH
GHCCERTPHCAMM BHEINHHX YVIJI0B TPEYTOJBHHKA, H BOCHOIL30OBATLCHA TEOPEMOM o
OuccexTpuce yraa (m. 74). 886. Yrasauwne. [Ina toro wrobsl moKasaTh, YTo
A' nemMT HA ONHMCAHHON OKDYHHOCTH, CHAYANA HANO YCTAHOBHMTH DABEHCTEO
ZA'CB=£ZBAA’. 8B87. Yrasaune, Ilyere E — Touxa nepecedenus ayua BD
¢ OKPYKHOCTBIO, onucanHolt okono TpeyroaesHka ABC. BocnonbsoBaThed no-
nobuem tpeyroaeankos ABE u BCD. 888, Vraszanune. CHavana A0Ka3aTh,
uto OFE — cepenunHbl nepneHIMKyaap ¥ orpeaxy AC. BB8Y. Yrkasanue,
IMyers XC>XA n XC>XB, Ornomuts Ha orpeake XC orpeaox XD, pasabii
orpeary XA, vaects, 4to LAXC=60°, 1 goKasaTs pABEHCTBO TPEYTOABHHKORB
AXB u ADC. 890. Yrasasue. [Iyers ABCD — papasnifi 4eThIPEXYTOABHHE.
IIporectnt amamerp BB, u cHavana fjokasarthk, 4to AB,=CD. 891. ¥Ykasanue.
Yepea TouKY OepecedeHHMs VHa3aHHBIX GHMCCEKTPHC MpoOBECTH NPAMYIO, MApPa-
nensuyw AB, no nepecevenus ¢ npaMeiMu AD uw BC B rouxax E n F u joxa-
aath, uto EF=DC. 882, Yrxasanue. [Ivers ABCD — gannas Tpanenus, onu-
CAHHAH OKOIO OKpPYMHOCTH paguyca r, a AD=g, BC=b — eé ocCHOBAHUA.

ab
Cuauana JOKAIATE, 4TO r=
a+h

ABCD ma guarosany AC saate Taxyvio Tourky K, uro £FABK = ZCBD, u ganee
HCMOAL30BaTE nogolue Tpevroasauxos ABK u DBC, BCK u ABD, 894. ¥V ka-
saaue. Yepea nentp M BoMcaHHON OKPYMMHOCTH NMpoBecTH auaMerp PH onm-
CAHHO OKDYMKHOCTH M CHAYANA JOKA3ATE, YyTo PM - MQ=2Rr. 885. Yrasa-
ane. Jloxasarhk, uTOo TOYKR A,, B, C,, Ay By, Ci Aj; B €, neswar na

. 893. Yrasaume. B uermpéxyroanHuke

OKPYRHOCTH ¢ IEHTPOM B cepefuHe oTpeaxka OH paauvea %, rae R — paamyc

OKPYHKHOCTH, ONHCAHHON oxoxo TpeyroaeHnKa ABC. B96. Yxaaasue. [lyere
ABC — pagHuili TpeyronasHHE, 8 H, K ®# M — ocHOBRHHA NepneEAHKYIAAPOB,
NpoRedéHHELIX H3 ToukH D onmcasHOol oKpyaHOoCTH K npameM AB, AC n BC.
Honyerum, uro ayve DK aemmr sayrpu yvraa HDM. Crakana goxasats, 4To
LAKH=£ADH = /MDC=/MKC. 8B97. ¥rasanune. llyers O, u O, — nesn-
TPbl AaHHBIX OKpPYyMHOCTEH, & ry ®# r; — HX pagHychl, NpHYéM ry > r,. HocTponTs
ABE ORPYHHOCTH ¢ nenTpamu O 5 O, PaTHYCOB COOTBETCTBEHHO Iy — Iy, My + 1y M
BOCIIONL3OBATLCH pemennem sagaum 673, BO9B8, Yrasaunne, Cuavana noerpo-
HTh ABe OKpYHMHOCTH paauyca P,@, ¢ menrpom M u paguyca OA ¢ uentpom O,
rae A — cepennna rKaxod-arbyas Xopasl gaRHON OKPYKHOCTH, paBHOH OTpe3KY
P,Q,. Batem Bocmonb3oBaTheA aagadeii B97. 899. Yrasanue. Cravama goka-
38TH, 4TO HamMeHbInelt Oyaer xopaa, NepneHAHKVAAPHAR K IHaMerpy, Opoxo-
AfmieMy depea gaHHyio touxky. 900. a) Yrasanwe. CHAYANE NOCTPOMTHL Ka-
Kolt-aubyab TPEYToABHHE N0 ZAHHOH cTOpOHEe H NPOTHBOJEKAIIEMY VIJY, saTeM
ONMCATE OKOJO HEr0 OKPYHOCTE H BOCHOJABIOBATBCA caegcTemem 1, m. 73.
6) Yxasaume. Ilyers ABC — mcxoMulilt TpeyroasHHEK, B — nagusil yroa.
Ha npogonmennns ayia AC oracsuts otpesok AA = AB, a ma npogoasKeHus
ayaa CA — orpesok CB,=BC. Tloasayace saaa4eit 900, a, cuavana nocrpouts
HABB,. 901, Yrasarnwne, [lyers PQR — ncxoMulll Tpeyroasank, P — pep-
MHWHA, B3 KOTODOH NpoBefeHk! BhIcOTA, DHCCEKTDHCA ¥ MeJHAHA TREVIOABHHKS,
a+0 — ueénTp onuMcaHHol OKOMO TPEYFOAbHHKA OKDPYIKHOCTH., YHecTb, 4TO
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BO 1L QR. 902. Yernipe pemenns. ¥ x asa Hune. Bocnoassosateen sanauefi 885,
904, IMapannenorpamm. 9056. Tlapannenorpamm. Vrasauue. Bocnonssonars-

_——

ca sagadedt 1, m. 87. 906. Ykasaunue. Yuecrs, 4T0 ANHHL BEKTOPOB _{}f_ M

|AB|
ligl pasEn. 907. Vxasanwue, [Iyers Toukn A, B u C aexar ua oﬂ;ﬂﬂﬁ nps-

moit, Cravana A0KA3aTh, 4TO B 9TOM Cjy4ae, AB=nAC, rae n — HekoTopoe wuc-
n0. B xavecrse k, [, m MOXHO B3ATH, HAanpuMep, uncaa k=n-1, =1, m=-n.
Ilpu pmoxasaTenscTBe oGpPATHOrO yTBep:KAeHHA B3ATh TOMKY O, coRmajalomyo c
Touroit A. P08, Vkasanne. [lycre B uermpéxyroasunke ABCD toukn E u
F — cepeanant guarotanefi AC n BD, a G — Touka NepecevyeHHA OTPE3KOB, CO-
CAMHAOMAX CEPEAUHBI MPOTHBONONOMKHBIX CTOPOH. cho.:tbaya aanauy TEH

Aan npunanumnoﬁ ToukE O BHIPASHTH BEKTOPSI DE. OF u OG uepea OA DB

OC, OD n BocnoabsoBaThes sagaveit 907. 909. V kasaue. Bocrnoabaosarhes
aagauame 619 u 807. 810, Vrasaunue. Ilvers A, By u C; — cepesHHsl cTo-

pon BC, CA " AB TPEYTONLHHKA ABC, Ilonbaynch TeM, HTO GA= —EG_AT.
GB = -EGBI u GC -—-EGC,. AOKAJIATE, 9TO GH =-2GO.

I'nasa X

911. a) —4; 6) 20; 8) -1; r) 5. 912. a) 2; 6) .n}-—.r}l a) =1; E}-—-

) 3; a) —-E; H) 4HCH0 k HE CYOIECTBYET. 913. a) Ha; 6) na. 914. ¥ xaaa-
Hne. JoKasaTensCTBO NMPOBECTH METOZOM OT OPOTHBHOTO H BOCHOJAb30BATHCSH
JAeMMO0il 0 KONAMHeaPHHX BeKTopax. 915. Aﬁ=%5+-§-5. 916. a) x=-1, y=8;

6) x=4, y=-5; B) x=0, y=3; r) x=-1, y=—;-. 918. a) a (2; 3); 6) b (-2; 3},

¢{2; 0); B) d{-8;-4), e{2;-2), f{~4;-5). 919. a) a{2;3}, b {-%:-2}. ¢ {8; 0},

d{1;-1), e{0;-2), F{-1;0). 920. a) £=—3F+§}‘; 6) y=-2i-3): 8) 3=-1;

r) u=8j; x) v=j. 921. a) x=5, y=-2; 6) x=-8, y=T; B) x=-4, y=0;
r) x=0, y=0. 922. a) {5:7); 6) (4:1} ») {Li1} 1) (-1;0). 923. {3;2)
8) {6:05 ®) (~1;9% 1) (-Ti-2). 924. 2a(6;4), 34(9:6), -a(-3;-2),
-3a {-9;-6). 925, {-2;-4}, (2:0}, (0;0}, (2:8)}, (-23), (0;-5)
926. a) (21;-21); 6) (13;24); ») (-21;-14}; r) (8;-10}. 927. Vkasanue.
BocrnoabaoBathes neMmmoll 0 KOJNJHHEADHRIX BexkTopax., 928, aume bu d.
929. a) A(5;0), B(0;8), O(0;0); 6) A(a;0), B(0;b), 0(0;0).
930. a) 0(0;0), A(6,5;0), C(6,5;3), B(0;3); 6) 0(0;0), A(a;0), Cla;b),
B(0; ). 931, M (3;-3), N (3; 3), @ (-3; -8) man M (3;-3), N (-3; -3), Q(3; 3).
932. A (-a;0), B(a;0), C(0;h). 933. (7;-3). 934. a) (~4;0} ©) {0; 26};
8) {3;4) ) (4;-3). 935. 1) AB(1;1}; 2) x=-3, y=-4; 3) A(6;1,5);
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4) Bla+e; b+ d); 5) B(1;2). 936, 1) M’(——;—:—l]: 2) A(-10;-11) 3) B(6;-11);

4) M (-1,5;3,5); 5) B(2a—c; 2b-d); 6) M(3;6,5); T) M (2t+6;0); 8) B(-1;-3).
937. C(10;-T), D(7,5;-5). 938. a) J106; 6) 5; 8) 1042; r) JV389; ) 11V2;
e) 10.939. a) 2;6) 3;8) J13.940. a) 4;6) 8;8) 5;r) 5.941. V82 + 2J17 + 7V/2.

942. V13. 943. AC=Ja’+h%, BC=b?+h%. 944, a) C(a+b;c); 6) AC-

=Jb?+¢?, CO=Jla+b)? +c®.945. AC=J(b+d-a)® +c?,0C=J(b+d)? +c?.

946. a) 2; 6) 3 wam -2,6. 947. a) 13; 6) 6. 948. a) (0;-9) 6) (0; 5).
949. a) (-2,5:0); 6) (8:0). 950. a) MP=3J5, N@=5; 6) MP=4J2,

NQ=2J2. 951. Yxaaanue. [okasars, uto orpeskn AC u BD pasus u ux
cepeaMEnl copnagaoT. a) 8; 6) 17. 954. 100 cM, 100cm. ¥Yrasaune. Cncre-
My KoopauHAT Bbparth Tak, KAk DoKazaHo Ha pmeyaxe 281. 955. 13 cMm. Yk a-
aan#e. Cucremy Koopauaar swbpars T4k, urolbl ocHoBAHHE TPEYFOJLHHKA Ae-
wano Ha ocW Ox, a Beicora —HA ocw Oy. 956. Yrasaume. CHcremy
KOODOWHAT BhIOpaTh Tak, YTobbl OAHO H3 OCHOBAHHI TPANENHH JIEMANO HA OCH
Ox, a ero KOHOE OBLIIH CHMMETPHYHB OTHOCHTENLHO HAYANA KOODAMHAT.
957. Yrasasne. CocreMy KOOPDAWHAT BLIGPATH TAK, K&K MOKA3AHO HA PHCYH-
we 283, u pokasats, 9To b=0. 958. Ykasaune. CHcreMmy KOODAMHAT Bbi-
Gpare Tak, urofm ayun AB n AD 6GbuiH DOJ0KHTEALHBIME [OJYOCAMHE.
960. a) AnC; 6) B: 8) Bu D. 961. a) C; 6) B; 8) A u D. 963. a) (—4; -3),
(—4; 3); 6) (4; 3), (—4; 3). 964. a) (3;0), (3; 10); 6) (=2; 5), (8; 5). 965. 1) x*+ =0,

2) x*+y*=2; 3) x’-+y2:?§. 966. a) x2+(y-51=9; 6) (x+1P+(y-2)=4;
B (e3P HEHDI=T 0 (-4 E+3=100. 967 #4y=10.

968. +*+(y-6)P=25. 969. a) (x-2P+(y—1P=41; 6) (x-3F+(w-1)=5.
970. (x-5P2+y* =25, (x +3)* +y*=25; ase oxpyxuocTH. 971, x*+(y—4)*=25.
972. 6) x+y-T=0; 8) 3x-2y+2=0. 3. Tx—y+3=0. 974. a) x—y=0,
y-1=0; 6) 3x-5y+5=0. 975. (-4;0) n (0;3). 976. (3;-2). 977. x=2 n
y=5. 979. 7. 980. 5x+2y—10=0, 5x-2y-10=0, 5x+2y+10=0,
5x—2y+10=0 mmm 2x+5y—-10=0, 2x-5y-10=0, 2x+5y+10=0,
2x -5y + 10=0. 982. a) Orpyxaocrs paguyca 4 ¢ uenrpom B; 6) okpymHOCTE

pagMyca é ¢ mnesrpom D, aemammum Ha ortpeake BC, npwuém BD= % E
k! i Eﬂi
983. Oxpys:xHOCTH ¢ HeHTpOM B Touke O paguyca ,/T, ecnr k2>2a% n

roura O, ecan k*=2a, rae O — cepenunnaa otpeska ABuna= % Ecnu k*< 2a®,

TO TOYEK, YAOBAESTBODAIONINX YCAOBHIO 3afa4H, He cyilecTsyer. 985. Cepegun-
HEIA MepneHANKyAsap K orpeaky AB', rge B’ u B — TOYKH, cCHMMeTpHYHBIE OT-
HOCHTeNLHO Touku A, 986. [pamas BC. YVraszanne. Bubfpars nopaMoyroib-
HYH0 CHCTEMY KOODPAMHAT TaK, uTobm Touxn A # D jnexann ua ocu Ox n Buuam
CHMMETPHYHL OTHocHTEeALHO ocr Oy. 987. [lpamas, Npoxoasuiaa qdepea TOUKY
nepeceveHHA JAMAToHANell pomba B OepueHINKYAADHAA ¥ cropoHe pomba.

988. a) .1:=~—--;—: 6) He cymecrsyer; B) x=-2; r) x=2, 989. a) {-8; -1}, J65;
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6) {14; 4}, 2J53; B) {-21; 5), V466; r) {6; -18}, 6J/10. 990. a) {9; -4}, {7; -3},
{1;21}, {-4:7); 6) 5, 10, J97, J58. 991. Yxaaan we. Bpectm BexTop
MM, {x; - x,; 0}, oTnoxuTs 0T HaYana KoopamEHAT BekTOp OA, pasnuit M,M,,

H BOCHONB3OBATHLCA TeM, 4To alfcuMcca Touku A pasHa x;—x,. 993. Vkaza-
aue. Chavana poxasate, uro AB=BC. 995. (5;9). 996. a) (-1;9), (0;2),

(—4; 6); 6) 5V2; B) 3V2, 42, 5/2. 998. 40. 999. (0; 8) wan (-2; 2) uwnn (-8; 0);
pi  pemennd. 1000. Oxpymuocrn: a), 6), r) A 1001, (x-3)+

2 2
+Hy-5pF=25. 1002. a) [“3] +(y-g) 125, 6) (x-3)+(y+2)7=25.

2

1003. a) 5x-3y+16=0, x+2y-6=0, 6x-y+10=0; 6) 3x+5y-4=0,

2x-y~T=0, x+6y—-23=0; 8) 3x+5y—-17=0, 2x-y+6=0, x+6y—10=0.
J2529 J4321

1008, 19,5cm, V261 cm, oM M 12,5cm, Y709 oM, — T

1008. ¥Yrwasanme. Cncremy xoopauaar pelfpars Tak, KAk NOKASAHO HA PH-
cyaxe 283. 1009. ¥Ykasanne. Ha npogonsennn oTpeska AA, OTAOKHTE OT-
pesork A,A,;, pasEsiii AA,. Jlanee sBocnoAb3oOBATHCA sagauwedt 953
1010. a) OrxpymuocTs paguyca 2AB ¢ nestpoM B Touwe B', cuMMeTpryHOMN

Touke B OTHOCHTENBHO TOYKH A; 6) OKDPYMHOCTE pPAgHyCa %AB ¢ HEeHTPOM B

Touxe C, nexaniet ua orpeace AB, npuuém AC = %AB.

I'nasa XI

1013. a) %; 6) ?5: g) 0. 1014. a) té—; 6) 1?: 8) +1. 1015. a) 0;
J3 . i 3 8. . T T T R

6) S35 ®) Lir) — . 1016. 7, e -J3: e DS

1018. a) x=y=3—i——2-; 6) x=0, y=1,5; B) x=-%, y=2,5; r) x=-1, y=0;

B x=+3, y=1. 1019. a) 45°% 6) 90°; m) 150°% r) 135°. 1020. a) 12J6 cm*;

6) 27cw?  8) ~36cw’. 1022, 16cm.  1023. 25cn?. 1024, a) 22 e,
Z2sino

-
6) h* -sinf} 1025. a) ZC=80°, a=123, b=91: 6) Z/B=175°

2sina -sin(o + p)
ce=45 a=23: B) ZB=37,989°=37°59', /C=62°01', c=14; r) £A=65°
b=19,2, e=255; n) £ZB=37,317"=3T7"19", £C=82°41", ¢=11; e) ¢=5,T,
LA=/ZB=63" m) a=53,84, £ZB=36,296"=36°18', LC=56°42"; 3) £LA=
=42 833°=42°50', ZB=60,941"=60°57", AC=T76°13"; un) £A=54,883"=
= 54°52', ZB=84,270° = 84°16', £ZC=40°52". 1026. AB=15cm, S 5 =87 cm’.
1027. AC=6m, AB=3m, BC=4 m. 1028, = 39°38', =117°52' uau = 140°22’,

asina asinf asinasinf ey u;ﬁ

~17°08". 1029. : _
ain[cr.+E] sin[ﬂ+ E) sin(a + B)cosy
2 2
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o=p, u T=%- ecan B>o. 1030. Ja®+ b? - 2abcosa, ,fn2+b*+2abcosu,
a® - b*
coay = » e ¥— yroJ MemIy AHATCHAAAMH [Dapanie-
J(@® + %)% - 4a%h? cos?a
morpamma. 1031. a) Ocrpoyroawnmiil; 6) npaMmoyroabHsil; B) TYNOYTOALHBI.
1032. =74,2 kr. 1034. =28 cm. 1035, 60° mam =47,112°=47°07". 1036. =52 M.
1037. =14,5 ». 1038. 50 m. 1039. a) 45°; 6) 90°; =) 90% r) 907 a) 180°%
e) 90°%; x) 135% a) 0°. 1040. a) 60° 6) 120° 8) 120% r) 90°%; a) 0°; e) 180°.

1041. a) 3J2; 6) 0; B) -3J2. 1042 a) %az: 6) —%uz; sy 0; r) a® 1043. 13,

1044. 8) —2,5: 6) 0; 8) 5. 1047. a) x=7.5; 6) x = %; B) x=0. 1048. cu5A="§-,
cos B=0, casCI-gr. 1049, LA =60°, ZB=21°47", ZC~98°13". 1050. Y129 u T.
1051. 3. 1052, 13. 1053. —5. 1057. BE::%. An=-§ 2+ 43, AE-~J_

EC= -%{2 -J3), BC=bJ2-J3. 1058. a) =6,254 m% ) <6 449 073 n*.

1060. a) £C=1056°, AC=6cm, BC=4cm; 6) LA=T5° BC=6oem, AC=4om;
B) £C=42°55', <LB=88°35', AC=dcM; 1) £LA=26°22", <LC=90°0,
AB=11,Tcm. 1061. a) BC=12cm, £C=17°45', ZB=27°15"; 6) AC =5 am,
£LA=T1°34', £C=63°26"; B) AB=6,4am, £LA=2°, £ZB=28°. 1082, £LD=

¥
2he cos —

=117°10', £E = 38°59', ZF = 23"51". 1063. ?{‘2 Ywasanwue Bocnoas-

aoBaThes hopmystoft miomanu TpeyroasauKa (1. 100). 1064, Ja? + b? — 2ab cosa.
1065. -—5‘;2“. 1066. 5. 1067. 15 u =24,4. 1068. x=40. 1069. 36°51",

1070. 72V3 em®; 12cm. 1071. V21, Vkasauue. Bocmoassosarscs a8 IE-

2 2 o
et 1033, 1072, 2 “’;i:‘;‘:'“““. TS M rasanne: 8 Bomnisesemes

aagauamm 535 u 1074; 6) mocnonsaoBarsen sagaueit 1074, 1077. Vrasauue.
a) Bocnoawssosarsca sanaweit 1033; 6) mycrs A,B,C, u A;B,C, — nanHble no-
nobHLle TpeyroabHuKkH, a O, B 0; — UeHTPH BOHCAHHBIX OKDVHHOCTell. CHaua-
Jda JOKA3ATL, YTO .&Alﬂiﬂl oS &A!DEB’.

'nasa XII

1078. a) [da; 6) mer. 1079. 6), ). 1081. a) 60° 6) 108% B) 120°% r) 144°;
a) 160°. 1082. 360°. 1083, a) 3; 6) 4; 8) 8; r) 12. 1084, a) 6; 6) 12; 8) 4;
r) 10; a) 20; e) 5. 1085. ¥Yxasarue. Bocnoabs3oBaTeCA TeM, YTO CepeAmNH-
HBIH DepneHAHKYJAAD K gobofl cropoHe NPaBHILHOTO MHOrOVIOALHHKA HPOX0-
ANT 4Yepea HEHTD onHcaHHo# oxpymuoctn. 1086. Y xasanue, Bocnonsaosats-
ca teM, 9To OuccexTprca mwoforo yraa npaBiAdBHOrO MHOTOYIOABHMKA OPOXOIHT

Omaemo
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Yepea MeHTp BumMcaHHON oKpy:uocrn., 1087. 1) R=3V2, r=3, P=24, §=36;
2) R'=2J2, a,=4, P=16, S=16; 38) r=2J2, a,=4J2, P=16J2, §=32;
4) R=35J/2, r=8,5, a,=7, S=49: 5) R=2J2, r=2, a,=4, P=16.

1088. 1) r=1,5, a, = 3J3, P=9J3, S=ﬁ' 2) R=E-||'1l:] r=l||'EF

= ,’m‘r. p= ﬁ,_’mf 3) R=4, .a,=4/3, P=12J3, S=12J3;
53

4 R=—02, =-5-—“£- P=15, sm-%:”-{-“’: 5) R= 2“’_;,--..":,3,_2 S=43.

1089. 2JE em. 1090. 2J3 cv. 1091, 6cm. 1092, 324" 3 cm. 1094. a) 36 cm?;
6) 16v/3 cm? B) 16273 cm?; r) =248,52 cm?. 1095. g‘r cm®. 1098, S;: Sy 8=

=3 :4:6J3. 1097. 3:4. 1098. a) 2J3r, ﬁ—J'r. 3J3r% ©6) V3R, 3J3R,
EFRE. 1099. V2R2 1100. s), r) Vxasanue. Bocnonsaosarscsa sagageir 2,
m 113, 1101. 1) 25,12; 2) 18,84; 3) 13,06; 4) 9; 5) 4,40; 6) 1; T) 637,42;
8) 14,65; 9) 0,45. 1102. a) ¥eeapuures B TpH pasa; 06) yMeHBIIHTCH
B ABA pAZA; B) VBEAWYNTCA B k pas; r) yMeHsmmuTcAa B £ pas. 1103. a) ¥Veenn-

yurTca B k pas; 6) ymemsmmres B k pas. 1104, a) ENEJE= 6) myja? + b?;

3
2
5) 2nb 3 rma : 1) 8m. 1105, a) na; 6) me(vV2 - 1);8) ne (sin o+ cos a—1);

4b% — a* sin—

r) 2nhtg~g—ctgu. 1106. 63 ecm. 1107. =12739 xm. 1108. =42013 &M

1109. &) m cm: ) %x cM; B) 28 cM; r) 3m em. 1110. 30. 1111. =59,2 cm.

1112, =36,2 cm. 1113, =4°35'. 1114. 1) 12,56; 2) 78,5; 3) 1,69; 4) 0,26;
5) 7: 6) 9258,26; 7) 9,42; 8) 1,41. 1115, a) Veeawuurca B Kk pas;

m{a® +b?) na?® n(a®+ 4h?)
2 . 1116. : H
6) ymenpmuTca B k* pas 6. a) 3 6) isinfo B) TR
ra’ na’sin®a 3 na’sin®a ra’ s
1117, a) E. ﬁ] ( Et+5i!‘l{t.+1}2, lﬂ I‘] 4 teg 2

—'—z;
-4[1+ i f'i]
H'I'I.2

1118, =34,2m% 1119. D=13,06 m, S=133,84 »% 1120. 4mem?®. 1121, 0,75 mm.
1122, 5,6mam®=17.6 am®. 1123, rf(n-2). 1124. [Inomans HAWMEHLIIETO
Kpyra paBHA 7, A& OJAOMAZH KoJell pasEml 3w, 5%, Tm. 1126. =262 cm.

1127. 1.'%. 1128. “4“;.2. 1129. a) 20; 6) 9: 5) 5: 1) 6. 1130. ﬂm

1131. 6,72 cm. 1132. a) i’;—r@:ﬁj -3{-3— 1185. 6 cm; 5443 cm?. 1137. 330 xm.

1188, a)=15,1 cm: 6) masino. 1139, =44 xm, 1141, %{20+9v"§} oM.

Chmiaembi

363 U YKGITHUR



1142, %Iﬁ—:: cu. 1144, Y rasanue. [lycrse ABCDEFGH — McROMEIE BOCBMH-
yrodbHuK, 8 0 —nesrp onscaanol oxpyxuocta. CHavana nocTponTs pasnobe-
pennm# Tpeyroasaux ABO. 1145. YVkaszanune. Henonssosars veopemy IMn
dbaropa. 1146. Yxasanwe., CHavana soucars B OKPYIKHOCTh NpaBHAbLHBLIH
TPEYTOJBHHK H NPABAALHLIA INECTHYTONLHHEK.

I'nasa XIII

1151. Yrasanme. Jlokasate metonom or nporussoro. 1154. Yrxasanmue,
Bocnonszoparsea Teopemoi m. 119. 1155. ¥Vrasanne. [lorazsarenascrso mpo-
BECTH METOJOM OT UOPOTHBHOrO (CM. [AoK&sIaTeALCTRO Teopemsl n. 119).
1157. Yrasasne. Bocnonszosarhes aagadamu 1156 »w 1051, 1158. Y kaza-
nre. Cravana nocTporTh oO6passl mRakux-Hubyvas asyx Todex npaMoi b,
1159, F — uwermpéxyroasank. 1160, ¥Ykasanwme. 3agaua pemaeTcs AHAJNO-
ruano sagakde 1158, 1161. F — rpeyroasanx. 1172. ¥Ykasamme. [lyvers
M — nporaBonbias Touka npamoil AB, a M’ — eé obpas. Henoabays paBesl-
crea AM=AM’', BM=BM', poxasath, 4WTo Toukn M m M’ coBnagawr.
1173. Yrasanue. Bocnoassoparsca sagavedi 1155. 1174, a) ¥Yrasanne.
Bocnonsaosatrsca sagawedt 1157, 1175. Yrasanne. Henons3oBaTs CHMMET-
pHIO OTHOCHTENbHO mpamoil a. 1176. ¥V xasaswe. Henoassosate Touks D), »
D,, cummerpauasie Touke D orsocHTensHo npameix AB u BC. 1178. ¥ kaaa-

AHe. HenoasaosaTe napanfefbHbI OEpeHOC HA BEKTOD AD. 1179. Yxasa-
HHEe. Y4ecTh, 4T0 BRCOTH TPEYTOJALHHKA, HA Itﬂ'mp!:lﬁ oTobpaxkaeTea TPeyrojib-

Hax ABS npm napannessiosM nepenoce Ha pexrop BC, nmepeceraloTca B OHHOH
roure. 1180. ¥ rkasanne. Henonssosars nosopor sorpyr roukw O Ha yron B
120°, 1181. Yrasauwe. Coayana NOCTPORTE NPAMYID, CHMMETDHYHYIO OJHOMN
H3 JAAHHLIX NOPAMLIX OTHOCHTeNsHo Toukm 0. 1182, Vkasanme. Ilycrs
ABCD — mckoman Tpanennsa ¢ ocHopamusMu AD m BC. Cravwana mocTponTh
TpeyroasHEE ACD,, rae D, — TOUKA, B KOTOPYIO orobpaxkaerca Touxa D opm

nNapanielsHoM TepeHoce Ha BexTop BC.

I'masa XIV

1184, a) 6, 12, 8; 6) 4, 6, 4; 8) 8, 12, 6. 1187. a) Her; 6) ner; B) ne-r.r] na;
A) mer. 1189. a) [Mapannenorpamm ABC.D,; 6) napannenorpamm ACC A,
1190. Hcromo#i Touxoill siBnfeTcA TOUKA nepecedeHHA npaMeix: a) MN u BC;
6) AM n A,B,. 1191. ¥Ykasanue. Crauana vepes cepeuny pebpa CD npose-
CTH npaMyo, napamnensayio B,D,. 1192, Ykaszanwue. a) Coavana yepea tou-
Ky M opopectn npamyio, napasgensuyio NK, ¥ Janee paccMoOTpeTs OTAENLHO
CHy4aH, KOPJla 9Ta Npaman nepecexaercs ¢ pebpom BC M xorga oHa uepecexaer-
ea ¢ pebpom CC,; 6) crauana wepes roury N NpoBeCTH OPAMYD @, Dapajienb-
ayio MK, % pganee paccMoTperTh OTASABHO TPH CHAYYAHA: NDAMAN a DepecexaeT
pebpo AA,; nmpamas a nepecexaer peGpo DD,; npamaa a cosnagaer ¢ AD.

1193. a) V6 6) 17; 8) 13. 1194. aV3. 1195. a) V=V, +V,; 6) v=§v, +V,

1196. 12cm. 1197. 2402 cv®.  1199. F—E—J-r_—cu* 1200. a "ra*. 6) a®

Gmwma:
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) ."’!.%E.aﬂ; r) 2a®ctg 22°30°. 1201. Her. 1207. V58 cm, 58 cm, V65 cm,

J65 cm.  1208. 3a®. 1211. a) 6m% G) 4950 cm?. 1212. -1-.-'.1':a ctg*%—L

1214. a) 24ncm®; 6) Jm-r:u. B) 2cMm. 1215. a) i ﬁ] = ]i: r) EJ_
]%sin 860° 1916. n2mr. 1217, ~2,58 w?. 1218. ﬁ} . 1220. a) 2,257 cu™:

6) 9 cu: B) f 1221, ,F”P ~Q%) jo09. nnu’ 1223. S, = 807 cn?,

S,n=144rem® 12268, a) 64n cm?, +§—-n cm?; 6) =3cm, =36mcm*; B) 4om,

290 . ou?. 1227. OBuén Bemn » 64 pasa Gonuime obséma Jyms:. 1228. Her.

3
1229, 432rem?= 1357 em?, 1231. 4:1. 1232. ¥rasaune. Bocnoasaonarecs

HepaReHCTBOM Tpeyroabnuka. 12383, Vrkasanne. BocnoasaoBaTecs Tem, urTo
CYMMA KBAJPATOB AHaroHajefl mapajjelorpaMmMa paBHA CYMMEe KBaJpPaToB e€ro
cropod. 1234. 6) Ykasauue. CHayana NOCTPOHTL OTPE3OK, N0 KOTODOMY
COKYINAS TMAOCKOCTE nepecexaer rpans AA DD, 1235. IMapannemsorpamMm

BKD,L. 1236. 2J122 gm. 1237, a) 432J2 em®;  6) 6J6; 1) 0,32V5 om.
1238. L mPsingcos ®. 1239, 72 cm?. 1241, (2/34 + 22) w*. 1242, 1692 on,

2 2
3 o o
1243. %ctgﬂ,jcmfg_cmzﬁﬂ_. 1244, ~208 u. 1245. =61 xr.
n
2
1246, 642 cv, 18cm. 1247, g;. 1248, 375 ca®, 1249, 216°. 1250, 9x cn?,

6ecm. 1251, 2am?sing. 1252, H = ‘—;-H. rae H — swicora nuaueapa, K — pagu-
yc mapa. 1253. Yporens BoABl TNOBRICHTCA HAa %cu. 1254, 6375%r km? =
=1,28.10% kM2 1255. m*: n.

Jajaud NMOBBIIIEHHOH TPYAHOCTH

12566. Yrasarue. Henonn3osaTh KOODAMHATHE cepegHH guaronaneit AC u
BD. 1257. ¥ rkaasanue. Bocnonbs30BATHECA TEM, 4TO OTHOIMEHHE COOTBETCTRYIO-

— = +x,+
mux KoopauHar sextopos AC n CB pasno L. 1258, [x' ";“ i M 4 o2 y; s fﬁ].
Yxasanue, Bocnonsaopatbca dsagawedn 1257, 1259, D [i—?-,%) Yra-
aanme., BocnoansoBaThcs dajadams 535 wu 1257.  1260. 3J5 cm.
¥rasanne. Ilpunate a3a  OCH KoopauHaT npamse AM _ H
BN. 1261. [M‘éf X3y, Yty + Yy + Ygmy ] 1262. a) M[gﬁ;n];
my + my + My my+ Mg+ my 4

O s
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6) M(2;0). YVreasanue. Bocnoas3oparecs TeM, 4TO eCAH ABe TOUKH JEMAT 10
pasHLie cTOpPoHRK! OT ocH abcuMee, To MCKOMAN TOYKA ABRJAeTCHA TOUYKOH nepece-
YeHHA OTPE3Ka C KOHUAMH B dTHX ToYkax u ocw adeuucc. 1263. Vrasanne.
a) Myers L — nuuus, sajaHHad JaHEHkM ypasneauem, a M, (xq y,) — HEeKOTO-
paa eé Touka. Hanumears ypaBHeHHe CcepeMHHOIO NepNeHgHKYIADA K OTpeaxy
MM, rae M, (x,- A yo— B)y My(x,+ A; y,+ B), n vBeaurhca B TOM, 49TC OHO
COBNAAAET C AAHHBIM ypasHeHmeM. 6) Yuecrts, uro ypasmenue Jw0G0H OKpYX-
HOCTH He COAepPMKHT uaeHoB BHga kxy, rae k — umcmo, k=0. 1284. (1;0),

45

(-0,6; 0,8), 5 1265. a) ORpy#HHOCTh, TOMKA MHIH NOVCTOE MHOMECTEO.

6) IlpaMas, BCA NAOCKOCTh HAM NyCTOE MHOMECTBEO. Y xasaHHe. Bupectn
VpABHEHNE HCKOMOro MHOMecTsa Touer, 1286, Oxpymuocrs Ges ogmoit TOukM.
Yrasauwe., BoisecrH ypaRHeHHE HCKOMOIO MHOMECTEA TOYeK, J4fAB CHCTEMY
KOOPAHHAT TAK, 4ToDbl NpPAMAS @ COBNAAA ¢ OAHOH Ma ocefi KOODAMHAT, & TOY-
Ka A nexana Ha apyroft ocn. 1267. Oxpymxrocte pasnyca kR, rge R — paguyc
naHHON OKpYMHOCTH., Y Kasanwe. BeecTH cHeTeMy KoOpDAWHAT € HAaYA-
gom O M BRIBECTH YpaBHeHHE WMCKOMOro MHoMectsa. 1268, 6) Yxasanue.
Bocnonssosatsca teopemoifi, obparnoit reopeme IMudaropa. 1269. Yrasanue,
Moaomus MN =a, cuavana mafiTi miomais TpevroasHuka AMB # ¢TOpOHL
AM u BM. 1270. Yrasanane. Joxkasars, 4To B 11060M BRIYKIOM HeThIDEX-
yroasinke ABCD uMeer MecTo paBeHCTBO Sppe: Spin=Some Soap (0 — T0UKA
nepecedenna auarosanen). 1271, Vrasanne. [Jokasars yroep:aease cHAYA-
Ja A8 BLINYKJAOrO 4eThipExyroabiuka. [Laa atoro nposectd AHATOHANL, COBAH-
HAKmMY®w o6muil KoHeL cTOpoH @ B d ¢ ofIUM KOHUOM cTOpOH b M ¢, B HaliTh
IOMIAAH MOAYYMBINMXCA TpeyroasEukos., 1272, Vkasanwue. Bocnoaszo-

a’be + d®be +b%ad + c*ad
ad + be

BATLCA TeM, HTO S,p0 =8,,5+5,,0 1273 J

, Toe a, b, ¢, d — cTopoHLI BNHCAHHOTO YeTRIDEX-

cab + d%ab + a*de + bde
ab + de

yroasuuka. 1274, Vrasausne. INoasayace TeopeMoll KOCHHYCOB, AOKAIATH,

YTO CHHYC yria, OSAaKTIOYEHHONO MeMsay CcTropoHaM a o b, pasen

2J(p-a)(p-b)(p-c)p-d)
ab + cd

JorasaTs cHAYANA, YTO OpAMAN, TPOXOAAIIAA Hepes eHTPH BOMCAHHON B OmH-

casHoll OKpy:HOCTeH, NepneHAHKYAApHA K ogHof i3 GHCCEKTDHC TOrAA B TOMAb-

KO TOrja, KOrZa BIMCAHHAS OKPYMHOCTH KACAETCH OAHOH M3 CTODOH TPeYTO/b-

HHKa B TOMKe, PABHOYIANEHHOH OT cepeHHLl 3T0il CTOPOHL! H OCHOBAHHWA BEICOTEI,

232
nposexéuoft k arolk cropone. 1276, T2sin cwcos’ . 1277. 2/Stgp. 1278, L1

1279. ¥ kasaune. Crayana gaiitn u cpasants yriasl BAC u AOB, 1280. ¥ xa-
saHne. Bocnonkaosatsea aanavedt 1279, 1281. Yrasaune. [lyers M — cepe-
auHA otpeaka A,A,. Hokasats, uro TpeyroasHux AAM pasmoBegpennsiii, M,
NOAbAYACH HTHM, VCTAHOBHTH, HTO HEHTP ONHCAHHON OKOJO [ATHYTOABHWES
OKPY#HOCTH COBNANAET ¢ UEHTPOM OKPY/KHOCTH, BIHCAHHON B TPeYrONLHHK
ACM. 1282, ¥V rasanmue. Bocnorsaopatecs 3agadeii 1280, 1288, Yrasaumne.

Omaemm
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Bocnoavsosareca sagauedt 1282, 12B4. Ywasaunme, Bocooawsopateca aana-
et 1283. 1285, ¥ rasaunue. Coeauuute Toury M oTpeakaMs ¢ BepIIMHAMMH
MHOTOYTONLHAKA H OPeJCTABHTEL IUVIOLIANE MHOTOYIOABHHKA B BAAE CYMME I[LT0-
wageil moNyueHHBX TpeyronsHuukos. 1286. ¥ xasanne. Bocnoneaosatees aana-
geit 895. 1201, Vrasaune. BocnmoaszoparTeca aamadedt 1155. 1292, ¥ xaaa-
nue. Iloctpouts pasnwle pasHoOeapeHHble TpeyroneHuke ABC m A B.C,
¢ NPAMBIME yrJIaMH A U A, ¥ Bocmoab3oBaThcA 3agaqedi 1156. 1204, YVkaaa-
uune. Ilyers ABCD u A,B,C,D, — nanusle Tpanemwny ¢ GOIbIMMMIA OCHOBAHHMAMNE
AB u AB,. Ha ayuax AB u A,B, oraoxurs otpeakn AE=DC u AE,=D,C, u g
Tpeyronbiuka BCE = B,C,E, nOpHMeHNTL YyTBep:xieHme sagaum 1156,
1295. Yrazanne. [lyers ABC u A, B,C, — naunnle TpeyrodsHHkH, AB=A B,,
AC=AC,, LB-/C=/B,-/C,. PaccMoTpeT: /B OCEBHIE CHMMETPHMH OTHOCH-
TeALHO NPAMAIX, cofepmammux BeicoTel AH 1 A H, AaHHRIX TPeyroAbHHKOR.
1296, Vrasanue. HenonssosaTs UEHTPANBHYVID CHMMETPHIO OTHOCHTENBHO TOY-
Kit NepecedeHuA AMaroHanell ogHOro B3 mapaiienorpaMmos. 1297, Ykasanne,
Henoap3oeate 0CEBYH) CHMMETPHIO OTHOCHTENBHO manuoll npamoit. 1298. Vxa-
sauue. Ecan rouxa M nemur ma cropore OB, To cHAauana IOCTPOHTE NPAMYHD,
CHMMETPHUYHYI0 npaMoit AQ ormocrTensHo Touke M. 1300. Y xrasanne. [Iyers
0 — Touna nepeceveHMs MegHaH McKoMoro TpeyroasEura ABC, a O, — Toura,
CHMMeTpHYHAA Touke O OTHOCHTEABHO cepeanHsl cToponbl AC. CHauana mocTpo-
ure HAO00,. 1301, Yraasauaue. Ilyers ABCD — nckoMas Tpanenns ¢ OCHOBA-

Huamm AB m CD. HenonssopaTk NApATenbHBEIN NDepeHoc Ha BekTop AB.

1302. ¥Yrasaunune. HenonssopaTs napainensHelil [OepeHOC HA BeRTOD AB.
1303. ¥Yxasauue. HenoassosaTe nosopor BOKpYT ToukH A mHa yron 90°
1304. Vrasanne. [Monsayace rTeopemoil o maomans rtpeyronsaupa (n. 100) u
TeopeMoll KOCHHYCOB, BEIDAIMTE KBAAPAT nAoagM TpeyroaeHuka ABC vepea
KBAJIPATHI ET0 CTOPOH, A 3aTeM BOCTIONL30BaTheA Teopemoii [Indaropa. 1308, Y k a-
aauue Paapesars ®yb no HexoTopeiM péfpaM M pasBepHyTh ero TaxkusM ofpasom,
yrobsl moayuraack nnockas ¢urypa. 1307, Yrasaune. Bante B KauecTee OcH
OTHEPCTHA AHATOHAMBL KyDa M CHAYMAJA JOKAB&TEH, YTO NpoeKuHed xkyba Ha nmuo-
CHOCTh, NEePNeHIHKVAAPHYI0O K 2TOH OCH, ABJIAETCA NPABHIBHEI INECTHYTONBHHEK
€O CTOpOHOH ga. rae a — panaa pefpa xyGa. 1308, lialr”, %V, -}V, -I%PZ
1309. Vrasaune. [lokasars, 4TO NONYYEHHBIE [Be YACTH ABIAIOTCHA TeTPA3ADA-

MH ¢ OOLINM OCHOBAHWEM M PABHRIMH BeicoTamu. 1310, —lla-m;la utg‘g—[z + tg*%].



IlpenmeTHBIN yKasaTelb

A

Abcnmceea Tourn 229
Axcuoma 57

— NAPAAJESbHBLIX NPAMBIX 59
Axcuomel maanuMerpun 337
Anogema 312

Acrponabua 19

b

BueccexTpHca TpeyroisHAKa 33

— yrna 12

Boxopasa nopepxHOCTE KoHyca 321
— — mmanHEapa 319

Boxopas cTopora pasHobegperHoro
TpeyroisHura 34

— — tpanenun 103

Boxorbsle rpaAn nupaMuaasl 312
— — mpHamel 304

Boxossie pébpa nupamuasr 312

— — npHams 304

B

Bexrop 190

— Hyneso 190

—, OpOTHBONONOKEE ganHoMy 199

BerTopwl konaureapune 191

— [NpOTHBONOAGMHO
HanpapgeHase 191

— coHanpasjeRERe 191

Bepmuna yraa 8

— nupamuas 312

Bepmuusl noMmanoit 97

— mHOrorpapENKa 303

— MHOTOYroasHEKa 97

— TpeyroasHuka 28

— yernpéxyroasauka 99

— YeTRIPEXYTIOABHHKA,
npoTHEONOAOKEEE 99

Baaumnoe pacnojoKenne ABYX

oxpysmuocTed 238

— — npamoit ¥ oxpymHOoCTH 162

Bremsnii yroa tpeyroasiaxa T0

— — BHEIOYKJION
MHOTOYTONEHEKA 99

Bremuaa (eayrpennsaa) obnacTs
MHOrOyronLHHEa 98
—_—— — yrna 9
BroucanHble Vijikl, ONHPAKOIIHECH HA
OnRY M TY 3e ayry 170
— — — — mnoayoxkpymxuocts 170
BuucasHulil Tpeyroasuuk 181
— yron 168
Brinyraslii maoroyronsaax 98
— HeTHPEXYFOALHHE 99
Buicora xouyea 320
— napasnenorpamma 122
— nHpaMAgs 312
— ppuamel 305
— rtpanenun 125
— TpeyroibHuKa 34
— nuanEEApa 319
Brrunranne pextopor 198

r

FeomeTpryeckoe MecTo Toverk B3
— Temo 300

IN'inoTenysa NpAMOYTOALHOTO
Tpeyroabauxa 70

Tl'omorerna 151

Ipaayc 18

I'pangycuan sepa Iyru
oKpymHOocTH 167

— — yraa 18

I'pannna rena 301

I'pans 303

Jpmsxenne 289

JHenenne oTpeska B JAHHOM
oraomernn 154

Henumerp 15

Inaronans MHOrorpansnka 303
— MHOFOYTOALHHKA 98
HuameTp oRpyRHOCTH 42

— ciepur 322

Jlnuna (Moayas) Bexropa 190
— JYI'H oKpy¥xHOCTH 279

— JAomaHOR 97

T pedsemuniii
m yRaIamens



l

Inuna ogpymxHocTa 279

— orpeaka 13

HorasaTensCTEO TeopeMsl 29

— MeToA0M OT mporasHoro 61
Hyra, Géasinan

nojiyoxpyxaocTn 168

—, MEHBIIAA NoJAyoRpy#HOoeTH 168
— OKpy:KHOCTH 42

E

Esxnuaopa reomerpus 58
Ennanna naMepenna orpeaxos 13
— — naomagei 116

3

Bapaua o KBAApATYpe Kpyra 281
Sanaun Ha mocTpoeHHe 44
3aKoHEl CAOMKEHHA BeRTOpOB 196

| — YMHOMEHHA BEKTODA HA
yneno 203

41

Hamepenne BricOTH npeaMera 256

— oTtpeakos 13

— PACCTOAHHA [0 HeAOCTYIHOMN
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