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Doporve apysba!

B arom yuebEOM rogy saBepiiaeTcA HayHeHHe OAAHEUMETDHEH — TeoMeT-
pun Ba mrockoerd. Ipekiae SeM NpHCTYNHTE K 3AHATHAM, NOBTGPHTE OCHOBHLIE
NOHATHA H TEopeMkl, KOoTopsie mavdagHucs B 7T—8 kuaccax. Bee omm orrocsTes
K SAeMeHTADHON (EBKIHMAOR0H) TeOMETPHH H H3BEeCTHR eme co spemeH [Ipesneit
l‘peulm. B NeBATOM EJjacce Ba1 NOJHAKOMHETECH C FeoMeTpHUYBCEHEMH MeToaamMmi,
KOTOpble OBLIW OTKDHITEL 3HaSwETenhHO noaxe, B XIV—XX BB, — XOODAWHATHRIM,
BEKTOPDHMM ¥ METONOM regeerpHuYecKREHX npeofpasosanuil. 3TH MeTOAL! IWHMPOKO
NPUMEHANIOTCH B TEXHHKE ¥ SCTeCTBEEHBIX HAYRAX, npesae scero B (wmomxe, Mx
HMIYYEHAE TIOMOMKET BEM Ayume NOHATH HexoTophie (mapveckeze sarons.. Boobme
reoMerTpiio 9 kanacca Mox=0 D3 NPOVBRNHUCHHSA HAIBATL Zeomempuell memodos,

B xome ynebnoro rejpg mi NOSHAKOMUTESS CO ClrepeoMetel — Dasionom
DOOMET NI, B OKOURPOM MEEaIoTen IIXYRST B NpectianeTse. Qeuenareanioe SHaNNe
TTAIAMEIMN CPATIET RIIOTOM, © NOWMOLRIO HOTOROIO BEI CMOUMTE ONKPRI, JBEP)
W@IPEIHE MENERONNer W PEHIETL MOBYIO NPOCIPANCIBENNYIO BEZEY, NDeABApN
PEHI0 PaEtiB 00 R HEGKOPERD ndaRmNerIex, C ol GroponNsy, e
FEOMENINA Y JIACHH — SRMEHETENLINS DOSMONIOCTS VCOBSHIIERCTROBN, W YIuy:
OHIs TPEACTARIOTNG O GUrYpaX N HOCKORI, - N

Firpg, reomenpns sRuer sAyMaMERE 1 matinonerensimy meeaeonarenel,
OTOPIIE CMOIYI ONEHIT, YIUESEIIIO KDACOTY ¢ corponmin. M odenl najeemes,
YTo TAKHMH MCCNICHOoBaTe N AN CTAHOTE MMOHHO BLL.

Hlenaem vam yenexos!

Kak nonb30oBaThCs Y'-IEGHHKOM

B yueBruxe mecTs r=2sS. KaMIas M3 KOTOPHIX COCTOHT naparpahos,
A maparpasl — H3 OVERTDS. B TeRCTeé HEDEAV € TEODETHYECKEM MATEDHAIOM
NPHBOAATCS NPAMEPH Detneses 3anay. Baxsefimue nossTas B GasThl BRUIEAeHL
MOJYRHPHMM mpHdToM.

¥upaxuesns H 3agsss. XOTODRI? OpeACTARIEHN B VicOHHRE, PA3NeNeHn
HA HECKONLKO rpynn. Vemesie yRPEMHENUR OOMOIYT SAM DOESTL, HACKOALKO
YONemINO Bl YCEOIUTH TeODSI=SeCKHll Marepman. ITR ynpaksess e ofssatens
HO BBINOTHATE B yMes — 338 HX PEIIeHHA S5l MOMEETe HCIONL30BATH HePTER,
nposectn EeolxogiMsie psccy=genus B uepsosnxe. [locrte aToro MOXHO nepe-
XOOUTE K ZPA@UMECKUM YnRpesHeNusn, KOTODHE BHIOIERIOTCHS B TeTPALR AN
Ba xoMusiorepe. [lazee wayT zucvMmenusie ynpaxuerur. Caayaza oposepsTe CBON
JBAHNN, BHNOAERAA 3a83aEns gposns A. Bojsee clomERIME SEAISIOTCH 320N YpPos-
na B. Ecom BEl XOpOIo ¥CagEad MATEPHAN H XOTHTE UDOHBHTL CEOH TBODYECKHE
cnocobIoeTH, B¢ AyT sexaas ypoens B, M naxouen, nocne waxmzoro naparpaga
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8 pyvGpure «[Tosmoperuer ¥YKA3aHO, Kakue HMEHHO NOHATHE H QaKTel CNegver
ODORTOPHTL IR VOOEeIHOro MayyeHus MaTepHana (PAJOM B CTPeARaXx VKAZAHM
COOTHETCTBYIONINE naparpafst 58 yueOHuRax zaa T W 8 raaccon’), B mpHBOANTCH
3a/iAMK, KOTOPLIC¢ MOATOTOBAT BAC K BOCODHATHIO CAPAYIOINEH Temsl. BoapumiMHCTHO
3aaad yueOHHKA CONpPOBOMARETCH OTBETAMH, KOTOphe npusejens! nocxe [lpmao-
=ennfi. Pemars sce 3agaun xamaol pyOpuxs se obasarensto. OGpararTe BHMMA-
Hite: B naparpadax, ofoIHAvEHERIX IHARKOM ¢Ts, copepEMresn yuebanri nu-replm.n
1o OBABNPCHLNBLIA IS HEY eI,

13 scomne 1eanuol nass DOMELIEHE KORIPONLNe coupoen w sada din
ROG2OMOBKIL 1 HORMPOAVILLA PAGOTREM, BLATOLADN KONOPLIM 151 CMOIKENe Jiyy-
IO NONOTOREILEN 36 PeMarryecony ousameanmo, Jonornuwmenvrore sadun
3 ITEIM TIOMOTYS BAN 00G0UIATL MEYUCHHOE, 8 3000 OGUULCIILONE CRONNOCINU
GTEPOIOT HOBLIE MPARN FEOMETPUM, KPACOTY MELTalnpyiNore MLIIIeHss 1 NoAapsr
BaM DPOJOOTL HywIsx oTikpeTri. Obparnre BHmmManue Takae pa sadavu dan
nosmopens. eypea zeomempun ¥—8§ waaecos, NPEICTABICHNNIE NHOCIE HOCHE e
TOARLL,— OHH HOMONYT BaM JYMIUE FOATOTORHTRCGH K Mroronoll arrecranmm,

Hmozoswe ofzops: B KOHIE Kamuol Tomasm ~— cBOCODPASHLEHT Teomerpuie-
cHMli HOMITRG, € HOMOLBI0 KOTOPOTO Bhl CMOMETE ODUEHITHPOBATLCA B HAYHEHIHOM
mavepupae, Mpurostenus, npusepesusie $ woane yuebnwwa, nomoryr yraybmins
SHAHMS 10 OTAGHLHBIM TOMAM, 8 WCMOpPUNEcKUe CRPUGKU. K 1MaBaM TOSHAKOMAT
C HEKOTOPLIMKA EHTEPECEBIME CTDaHNHIIAME PASBHTH TEOMEIPHHE 1 AedTeNbHOCTLIO
BHIRMOUMXCH YHESLIX-TeOMeTDOS.

YcnoBHbie 0003HauYeHUnA

—} — JaJa4EH, DPeiHaJHaRcHHEET AER BHITIOTHEHAHNA A0MA
O — HA4Y8J0 FOHASATEIbCTEBA TeoPeMbl
| “—  KOHEL, JOKAZATENLCTBA TEOPeME
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TpeyroasEus SBageTcsa Nepeoil (urypoi, xoTopyio
HEeNL3H pasaoxHTs Ha Oosee Npoctnie HETYPHL...
¥ moToMy cumTaeTcE (QwHAAMeHTOM J0DOH BRI,
EMemell rpagEny ¥ dopay.

Hacopdaro Bpyno, umazbsucxuis yeensill

B nocsyoM Kaacee B HaAYUREIHECH PEaT) NRpAMOYIoaLbEMEe Tpe-
VIONBMIGK, LG BAXORMTL WX HEUSBECTHME BAGMONTH 10 BEBeCTHERN, P
POTHYOCION 0eHOBON AN POWIEHE VPAMOYIONLIIE IPOYPeNLIaKos Gnlm
reopexn Llngaropa m cBolCIBa MPUuzoromempuULeciny Gy ocrporo
VIE N PSIMOYPONLLHONG TPEYIOULRAKE — CHEYeH, KOLHIYCA, TaHIeHea 1 160
raprencn, C nomompio reopem ¥ coorsomennil, xoropue Gyayr pacemon
paBarLes B oroll MIape, MOMFEO PEIIMTE He POJILI0 nlmmy-mms'im-ﬁ, 1
1 poobine moboit TpeyroabLHnK.

IpnMenenne TPRroNOMEeTpHYSCHIX, tnvmm,uiﬁ NOBBOMAT TIOILY AL
HOBBIO PODPMYNB] ANA HAXOKASHMA OACHLILIA DICMENNOB ¥ maomael
MBOPOYTOMBABILOB ¥ SEAMKICHLHO PACHIMPISET BOSMONCHOCTH MEIONL3OBATMS
anrelpnl B OpoNeece DeIleAA TEOMETPESCCKMX S8AY,




§ 1. TpuroHomeTpnueckue yHKLUN
yrnos ot 0° go 180°

Puc, 1. 18 onpeyemonmie
NN OME TP BEIIR
Qs atapero

VIR WPHMOVIONLNO10

TPEYrOALHHKA
FA0; 1)
i == 2 M(x; )
a N X
-1;0 O * 1;0)

Puc. 2. K onpejeienmio
TPHTOHOMETPINOCILIX
tpyERmE yraos or 0°
A0 180° [Cum. Tagqwe ¢, 8]

1.1. OnpegeneHue TpUroHomeTpu4e-
CKUX DYHKLUIA Ha OKPYXXHOCTHU
H&ﬁﬁ?ﬁmﬁm. UT0 B IPAMONTOABHOM TRPCYIOIBHHKE

C KdTeTAME @ M b, PHIOTEHYS0IT ¢ B OCTPBIM VIVIOM (1

(pue. 1) cormacso pance nanﬂomy anpenenmmm
siﬂm—';i-. cwnm:-;, o= Ea“' el e i - L,

At
Ty ml]m;!.tiﬂuamﬁ, UPRPOHOMETIHMECK IS (MR

noi pas ebere yima on 0° go 180% Has avore » nps-
MOYVPOUBHOTE CHOTEME KOURIMIAY, € KOTEROH Bk ROPOING
BUAROMBI, TOCTROIM ORIVACHOCND PajHyes 1 ¢ nenapon
B HAgage woopuual (pue. 2) Takan oxkpyacioes 1wa:
asipaeTCa mpuzonomempurecxoi. Or monomuTeALHOMN
noayoc# ocE OX OTAOMKEM B HANPEBREHEE NPOTHE qa-
COBOE CrpexsE ocTphiE yroa «. Iyers M(x; y) — Tou-
Ka, B KOTOpPOE CTOPOHA 3TOTO YIVIA HNEDECEKAeT AAHHYIO
oxpy=EOCTE (pune. 2, a). Hpoveaex neprerzurysap MN
¥ ocy Ox. OOpasoBancs NPEMOYTOASHEN TPEYroab
saKk OMN ¢ ocrpum yraoMm o, remoresysoil OM =1
H KaTeraMHE,. ZAMEL KOTOPLIX PaBHBLl KOODEHHATAM TOU-
kKu M: ON =x, MN = y. Ha rpeyronsaasa OMN aMeem:

% MN w ON =x
sSng=——=—=y, 0SE=——="——=2x,
OM oM 1
MN ON =x
tga=—— =2, clga=-——=—.

i ON = MN g
Hya=. B TDHTOEOMETDHYUSCKOE OKDYREHOCTH
CHEYC 2 = ¥© OCTPOTD VT332 DASEL: COOTBETCTELHHD

OpANESTE = abcnpcce TOYKH, B RKOTOPOil CTOpOHA
JIAHHOTO ¥T7& NePeCceKHeT OKPYACHOCTE;: & TAHIeHC M KO-
TAHI'EBHC 2TOCO VIVIA PABHLl OTHOLIEHHAM OPANHATH
K abcmucce = abemuensl K OPAHHATE COOTBETCTHBEHHO!

i y x

sing=y, coso=x, tgo= x .ctgu:;—.

THockoasky snaveRHs TPHIOHOMeTpHYeCKNX (ryiic-
nui 3aBECHT TOMLKO OT FPAAYCRON Mepsr yiaa (1. e. ue
3ABHCHT ©OF BuIDOpa DAIMYCA OKPYAHOCTE), HCOOIL3V-
&M MOJIYYSEESIE PABEHCTBA 1A OlpefeaeEMs TPHTOHO-
MeTpHYeckER vEKIULT awboro yraa or 0° go 1807

/



MABA |. Pewsenve TpeyronsHMKOB

OnpeneneHwne
Ana moboro yrna o us rpomexytka 0° < a < 180°
sine=y, cosa=x, tgo=" (0#90°), ctga=" (a=0° a=180°),
X

TAe X, § — KOOpAWHGTH COOTBETCTBYOUIEH TI:HKg M TpwroHomeTpruieckon
okpyxHocTh (puc. 2).

Hrax, ecan yroa a Tynoi (90° < a < 180°, puec. 2, 6), TO OpAHHA-
Ta TouRr M nDomesEmTeasEa (T.e.sina>0), a abcumcca orpHMpaTensHa
(v.e. cosa<0). Ouesgsso. W10 OTHOMEHNHS KOOPAHHAT B STOM CAYUAE Tak-
We oTpuLaTeasHHl, T-e. tgu<0, ctga<0. Boobue, xocunycs, manzencs
U KOMAHZEHCHE MYRHNIT Y2A06 AGARIOMCA OMPUYATMEALHBLMU UCTRMIL,
W maobopon, oy wOBUENYO, TLGHEERE WY Romanzene yemdt O (< 180°%)
OIPUAYHLEIINGY, 160 Y2OI 0. MY,

Onpepenm e Pprrenomerpusecom: ymmraiosz Yomon 09 BO%
180° (e 2, @), Boma =0, wo wowwa M, mwcer xoopmmmansr (1; 0), Onreioun
Bhr0%e 0, eos0® =1, tg0%= 0, IToCRONBLIRY ACHEHRE B HOML HE ONPEREIERD,
20 ohg 0 ne cymecreyen.

e o= 80%, 5o mourn M, Mmeer KOOPIAIETI (0; 1), Orerops 8in90° =1,
o P0" =0, t'tgﬁﬂ“—m ]Zlacaw.umw JEHEHNE Ha BOML HE oUPOLeNEHD, 10
1 POY ne eymeereyer.

M naxomen, ecum ¢.=180°% 1o Touxa M, umeer
woopiurars: (—1; 0} Oraona sin180°=0, cos 180 =-1,
£2180° = 0. lockonsky AeAeHHe HA HOXB HE OuUpesene-
20, 70 ctg 180° He eymecrsyver.

Samernm Takae, uwro abcupecsr Tovex M oansm
si=oa or 0° go 180° mamemswrcs B mpesenax or -1
# 1, 1.e. -l<cosa<]l, a opauEaTe — B8 Opeleiax
or D g0 1. ne. D<sinas<l

1.2. TpuroHomeTpUuyeckne ToXaecTsa

Hanomumwm, aro gas moboro cerporo yras o
EDEMOYTOARHONO TPEYroAbEHKS GhLI0 SOKASANHO OCHOB-
=08 TPHIOHOMETDHYECKOe TomaecTeo sin'o + cos’a = 1.
To=zxeM, 9T0 3T0 COOTEOIIEHEHS BROOIHASTCH [LIH
amooro yras or 0° zo 180°

JeficTaurensgo, ECAE YIOT (¢ TVEGE (M. puc. 2, 0),
50 E3 NPEMOYTOALHOTO Tpeyroasunxa OAIN (LN =907,
ON=|x|, MN=y, OM=1) no rteopeme I[Iudaropa
umeeM MN® 4+ ONF=O0M?, re. 2"+ y*=1, u ¢ yue-
mont ONpeAeAeHMl canyea | opmuyea sin®o - cosf o= 1.




§ 1. TpuroHomeTpuyeckme dyHrumn yrnos or 0° go 180"

B enywae, wowua yrom ¢ pases 0° 90° mam 180° 210 TONRACCTBO HEIKO
HPOBEPITL HENnoCPOACTBEHEOH TOACTAHOBKON siauennii cnuyea B KOCHIYen
COOTRETETHYIONICro yiia (caenaiite 910 caMocronTensio),

Monse, pnn moboro yraa o ns npomesxyria (0°< (< 180°

sin®t + costo =1,

Ha 00HOBHOTO TPNIOHOMETPHUECKOTO TOIKACCTEA € YUSTOM SHAKON

TPUTOHOMETHYeCKEX GyuxmaE pas yiaos or 0° go 1807 " eaeayer, ¥Mro
simnuxfl cos® o, coso= JJ‘.I sin’ o,

By cono Jﬂ.ﬁﬁi{pﬁer;‘n B BABMEMMOGTT 01 TOIo, ABNACICH HIrOM o
QI (00 © 1) B YRR (ERAK ¢ o).

Honoepepeunenno ns. OIUPENENENTH IPRIOHOMerPIYeeIass (yninm iy
GGG TRIIEE TONENECTRE]

sim:r. (05909, oigrwz (0'* < o< 1809,

o
GoRo:
tgu. ctga=1 {c=0° u:&ﬂl}“ az 180°).

B xypee reomerpus 8 mascca A8 OCTPOro yrin 0. GRIAM JOKSSANL)
hopaynn ACHOAMERES, KOTODHC BEHIPE=A0NT QOyEKDMM yraa 90° - @ wepes
(ynxupn yraa o sin(80°-ag) =cosa, cos(90°- o) =sina,

tg(90° - o) =clgo, ctg(90°-o)=igwm

Honanen Qopuynsi. nossoasilitie CBOCTH DRCCMOTPEHHE TPHIOHO-
MeTpHYecKnX QyHenni yr=o8 180F — a x paccamorpenmo dysxnmi yraa o
Teopema (popmynu npusesesus ans yrnos 180° - a)

Ans moboro yrna ¢ w3 npomexyTxa 0P < a < 180°

sin(180° - o) =sina, cos{I80°—a)=—cosa.

AoKasaTenscTBO

O Iivess oF nodommTemuofi oosyoen oon Ox
oTI0Eess Foa= ¢ B 180° —a, opemem cropo-
HE&l ITHX FTS0S DEDECeKAlT TPATOHOMETDHNECKYN
oEpy==oeTs B TouEax M u M, cooreercrsesno
(pic. 3). Paccxorpum cayuail, KOrAa Yrod @ OCTpRil
(Zaa TVOsix ¥racs JOKa3aTeNheTBO AHAROTHYHO).
Ilposezex 3 Tozex M m M, nepnemamxynapm MN

{‘.ﬁl‘:‘u‘

B MN, = oca Ox. Eocan.naw yroa N,OM, aonossnser
yroa 150 —( 30 PA3BEDHYTOND, TO £VOU = 180" -
-(180°—@)=¢. a NPAMOYTOABHEE TDEYTOILHN-
ke OMN s OM N, paBusl 00 IHDOTeHy3e Il OCTPOMY

Puc. 3. K goxasnrenserny yray. Bz pasencrea xateros MN i M N, cnegyer, wro
(POPMYA HPWREIEHIN ToukEm M 3 M, uMeloT OJHHAKOBHE OPAMHATHL, 1.
ans yraon or 07 a0 180° sin(180° - o) =y, =y =sin .



LITAGA 1. FelleHWe TPpeEWOonbHMKOS

Kpome toro, ua pasencrsa xareros ON m ON, caeayer, uro abcmucest
rouer M w M, DpOTHROIONOMHSEL, T.€
cos(180° - a)=x, =—x=—cosa.
Han cayuaes, xorza yroa o pasen 0°, 90° n 180° upopepwre jaoxa-
aniBaemuie popMyns: caxsocrToarTensHo. W
Cnepcraune

tg(i80° - o)=-tga (0° <o < 180° a=90°),
ctg(180° — o) =—ctga (0° <@ < 180°).

3apaua
Bulumcnute IHoUeHMA TPUrOHOMETPUUECKMX @yHKUMEA yrna 150°
| | ‘ JPmuJaHPm | L N O O LI
win 1502+ gin (1800~ 3@‘?‘,\ gin 30% 5 af msﬂmL Lﬁ;@ (180 - BO%) = - cog 30%'1.-..—»-[',!:...,

i 150" = 15 (180" - 30%) = ~ 9 80%=
l | G'rwr|sn4i5 =:' '-cﬂsiziL)

{ 150" = -~,§ L e 150 s . JB
|

ctgi =cfg(1£ﬁ" t-_ (TgBﬂ"T—'eﬁ

Ipenepem sueyerws Tpn-nmmmmmnﬁmx My HEKOTOPLIY Y+
MOB W BEHe TEGuwEL. '

o 0° 30° 45“ 60° 90° | 120° | 135° | 150° | 180°
gna| 0 | L |2 | B L | B2 L],
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Bonpocbl n 3agaum
@ YCTHbBIE YNPAXKHEHWA

1. Croposa yraa ¢. OLI0XSHHOTO 0T NOACKETEILEOR moayocu ocu Ox
B HANPSBICHAHE OPOTES YACOBOH CTPEAHH, HepecexaeT TPAlOHOMOTpHYEe-
CEYI OKPYHEOCTH B TouEe M.

a) Hajsosmre xpopsm==aTH Touxu M, ecaa a=90%
J‘ J_ ]

0) Oupepemnre sezmvumy yma, eean M

2
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§ 1. TpuronHomeTpuueckne yHkumn yrnos ot 0" ao 180"

2. Onpeaeanre, ssaserca /u yroa a (0° <a< 180°) ocTphisM. OPAMBIM IH
TYILIM, SCIH:
a) cosa=0; 6) sina - cosa < 0; 8) tgu>0.
3. Moser a1 rocE=Sye TVIOMO yraa Guive passsiv 0,01: -0.8; -37 Maomer
JIM KOCHEHYC TVROro ¥raz ObITE paBHLIM CHHVCY TOTO ke yrm?
4. llan ocrpeifi yroz B. mpuwaem sinf = n, cosP=m. Haligure cunye i ko-
cunye yraa 180°-B.
5. Bepro am, uro:
#) CHHYCH CMesXERIX YIVIOB — NPOTHEONONOMEHBIE WHCAR;
0)) TAHreECH! CMeEEmX VOB — NPOTHBONOIOKHEE THCA?

I'PAGUYECKME YTIPANKHEHIA

6. B upamoyronsuof erenome Xoopmian e '1'1:;&mnunm'rlmamvrwi& oYL
oMY UReLYe Powy M, coomencimyiomye vy 150

n)  Tlpowewie we wodicy M eHnen ey 1 6o woopatian, Onpe-
ABNNTO KOODFEHATH oeaonIEl DIN TIEPUERABIEYNA PO,

6) Oumensie 58 THEROIOMETDHNECHKONR oxpyaoe Toury M (s LOOTREY:
CEBYIONLVIO COIPONGY YINY, CHIpe Koroporo panen cuwmyey 1207
Hamepsre sror ogrpuil yron 1 oGoesyiice noayaenami pogymm,

7. B upsaMoyronsmos cECTeMe KOODAHHAT HA TDPHrOHOMEIDIUECKON 0Ky Ht-
nocrH oTMereTe Touxy M, coorpercreyioniyio yray 1507 j

#) Onpegensare moopuuHaTE * B y rouxn M. Kawas ss woopuauar
Gonsine?

6) Buumcasre zmavenme Bupaxenns x* + S, Obocayire noayuenHuii
Pe3yasTaT.

MACLMEHHBIE YTIPAXKHEHUA

YposeHb A

8. C pomomsmo dopsys npEseszeEns izs yraoe 180° - ¢ swvmcanTe o
Hye, EOCHHEYC # Ta=re=c yraos 120° n 135
9. C noMoms0 $opsiss ODWBEICHHS H TPATOECMeTpETecKHEX Talaun
(E2ILKVISTODA) BRISECaaTe:

a) sinl160°; G) cosllss; B) 1295~
10. Onpeaensve soe z=g=eans a or 0° 3o 180, 322 woTopeEx BMNOIHNETCH
PABRSHCTEO:

—

a) sinw = Ts, B) coso=-0,5; B) {go=-1.

1



ITIABA |. Pewenne TpeyronbHWKOB

12

-2 1.

C nomomuio opMysl mpzseneHns H Tabauu 3HaueHudl TPHrOHOMETDPH-

yecknx dyeruuit (em. Ilpasozenne 4) paitgare:

12

“> 13.
14,

a) sino w1 tgo, ecnn o= 170%

0) octTpsiit B TYHON Vrasi, cHHYCH! Koropsix pasabl 0,643,
Hanpmre:

1) sino, ecan cosw, = —{} 8;

6) cos o, ecod sint=— J" 90° < oL < 180%;

n) Lg o, eonn coso=-1.

Haiiamre cosol ¥ tgo, ecnn sine= 0,6 » yroa o vynoii.
Cpanamme;

#) cosGB® » cos 116% B) tg4B° » {148
B) sin36° u sin145% 4

15. Horasure vroxcnecraon:

19

sin(180° -a)=cos(90°—a) ; sin(90°-a) _ ;
N ( uj m{ ﬂ} 9 cos(180°—a) o
%) —ig(100° ) cona=sine; 1) cos’a+sinasin(180°—a)=1.
~> 16. Jloramare rompecrso:
—gina _ -
R R . 6) 1-cos’ a=sinosin(180°-a);
5) ﬂn(lﬂﬁ‘-a!=1.
gino
Yposerb b
17. Haiiaure TaHreHe B KOTEETeHC YIOa o, €CaH:
» mu——% %) sinm=%. 90° < < 180%
8) sina=—cosd.
=> 18. Hafimure:

8) tga, ecan cosa=-0.28;
G) ctga, ecan sinuz% = ¥T03 O TYHOHE.

(onopHasn). Hoxkamure, wro:

) 1+tg a=- ‘,u (0° < < 180%, o = 90°),
ne

6) 1+ctg® o= sinl'u (0° << 180°).



§ 1. TpuronomMeTpuveckmue gyHkunk yraose ot 0" po 1680

N2

20. Vapocerure puipamenie:
a) 1-s8in(180°-c)cos(180°—a)tg(180°-a) :
n) 1-1g(180°-a)tge .
21, ¥upocrure nuipamenne:
a) tgoetge -+ cosoeos(180°—a);
) (Bino-cot ﬁ_&)‘_a:'— Eﬂﬁ:{ilﬁ@."’—}ﬁé}ébS:g'fﬁ--s
22, Mlopeoino, wro tgon=-0.75. Halinmme sino u cos o
23, Halhere gine m cost, ecii elgor= 2,4,
24, Newancure, Uro cunyest moBsix ABYX YINOB TAPANICTOTPAMMA PRI,

6) cos(90°- o)

el
cos(180° - ) J

6) cos( 907 - @) " 1’ ;
Bin(180° ) i’ w

25, Nowanarie, vro eymma Imﬁm“-:moja BCEX YINNOR TRANENINE DABHA NI,
26, Nocepoiire yrom o eeam: "
n) mine= uﬁ—' IR UNCURVARTON VIR e 0) :wm-t—%.
27. Nocrpolire yroa o, ecam tga=—%_
YposeHb B

28. Hafigre sine ® coso, ecan tga+ctge=-2,5. Croasxo pemennil
HMeeT saaava?
29. Hafizure tga, ecom cos'a— =20 =0.5. Croxsro pemesait wweer 3agaua?
30. Pacnoaosmre yram 50°, 120°. IT0° = copaaxe SOSDECTESHA JHaYeHN
HX TPHIOBOMETDIYECKHX diyEhise:
a) KDCHEYCOB; 0) casveos:  B) TREEFEHCOB.
31. HMapecrno, aro @ » f — Tymsze yram, opuuem cosa > cosf. Cpanmwre:
a)sina u sinfl; 6) tga = tzh: 8) ciga = ctgf.

NOBTOPEHME NEPEL W3YYEHMEM § 2

TeopeTu4ecknn martepwan 8 mance, § 1921
* peleHle NpPpAMOYVTOALHBIRX
TPeYTOALHIKOS; ) :
e rteopema IImdparopa. 8 maacc, § 13
3apaum

32. B npAMOyroiibHOM TPeyTOALEEKEe ¢ oCTpaiM yriom 30° runoresysa pas-
Ha 6 ca. Halignre Rarerh: TpeyroasEExKa.

33. Buicora pomGa, opoBeges=Eas H3 BeDIIHES! TVHOrO YIIa, 8AHT CTOPOHY
pomfa Ba orpeakn mrEEOR 8 ca = 9 ex. Hasinuwre miomans ponba. Cxronsro
pemeHai umeer dagaua?

13



FAIFARESS L. FEMIENFE TPEYOnbRakUs

§ 2. Teopema KOCMHYCOB U ee CrefcTBUS

Prc 4. K jomaszareas-
CTBY TEOpeME HOCHEYCOR

14

2.1. Teopema KOCUHYCOB

B npouecce pemenusa safad dHacTO BOSHMKA-
eT HEeODXOANMOCTE BEIMMCJINTE HEHIBECTHYIO ¢TOpONyY
TREVTONLEHIKA. 110 ABYM HABCCTHRIM CTOPOMAM 1 Iy
sieagyy man, Teopema Tlnaropa noseoaser epenars
aT0 B TOM Cayuse. wora Aamiss yros upswofl. Caee
EVWinas Teopena msazerca oboGmensem rTeopemss ITn-
$aropa H NOSBOAAET HAXOAMTL HEHIBECTHYI) CTOpOHY
B miobOM TpeyroabHHEE,

Teopema (KOCMHYCOB)
Ksagpar nioboli cropoHbl TpeyronsHUKE page cymme
KBaAPaTos HBYX APYTUX CTOPOH Ge3 yABOEHHOTO Npo-
M3BEAEHWUN 3TUX CTOPOH Ha KOCMHYC yrna mesay Humm:
¢® = a* + b* - 2abeosC,
rae @ b, ¢ — cropoHbl TpeyronvHuka, ZC ~— yron
MENAY CTopoHamti @ u b,

Horkasarenbcrizo

[ Ilyers 8 Tpeyroanuuke ABC BC=a, AC=b,
AB=c. PacenorpEy cayuail, xorza yroa C ocrpai
{pec. 4, a). lposszew sacory BD. Hs npaMoyroassomo
Tpeyransanrs BDC muees:

BD=asinC, CD=acosC.

Torga AD=b— acosC. Hs npamMoyrofssoro rpe-
yroaserka ABD no vegpeme [Isdaropa

AB*=BD*+ AP, ¢*=(asinCP + (b-acosC),

¢* = a"sin*C + b* - 2abcosC + a* cos?C,

¢! = a'(gin*C + cos*C) + b* — 2abeosC,

c'=a* + b* - 2abeosC,

B enyuae, xorna yron C npamoit, nMeenm cosC =
=c0s90°=0. Torza yreepiaenze Teopemu! npuobHE-
TEeT BHA ¢ =g+ §F, T. e. coBmanmeT C yTBERAPHHEM
¥#E SUKA3aHSoH Teopemu [Madaropa.

Hoxasarenscrso a8 caydas, xoraa yroa C Ty-
mo# (puc. 4, ), nporezmTe camocrosTeasso. W



§ 2. Teopema KOCHHYCOB W e CNefCcTBUA

dapava
Halinute cTtopoHs: napannenorpamma, ecni ero AvaroHa-
v anuHols 10 em 1 16 cm nepecekalotea noa yraom 60°,
Pewenme

Tlyers awarexanik napannenorpamma ABCD nepece-
kaloTea & Touke O, AC=16 cm, BD =10 cm, ZAOB = 60°
(puc. B). Tlockonbiky AMGroHANM NAPANNENOTPOMMA TOU-
Kot nepeceqeﬁlﬁﬁ AENATCA NONONAN, 'ro ﬁOm@C = cmt
RO = EDEM*“S o, TTG lmapanﬁt Jcacwwcm s Tpm,rmnhv
Huka AOE MM&Z&M-
ﬂB**ﬁ02+OE~2 EAG OBCDSaé'ﬂG'B
AE“ -*-lﬁa‘ +BL—2 .8 acasﬁﬂ‘" ' %
Mockonsry cosé&— . 'fo ﬂﬂ‘*'='49,l AB=T7 (cm)
Tax xax AAOD—IZOP Kax. cmexHuti ¢ yraos AOB, 1o
w3 TpeyronsHuke AOD MO TeopeMe KOCWHHYCOB MMEEM:
AD? = AQ? + OD? - 2A0 - ODcosZ AOD,
AD?=8"+5 -2 -8 - 5cosi20°.
TTockormry cosi120°=—cos60° = 1 o aAD? =129,
AD=VIZ5 (M), .

Omeer: 7 cm u JI29 cm

2.2. CiepcrBMs TeopeMbl KOCMHYCOB
E’_E&.POEEPE CoOEM COeJCTHHAM TeODEMA KOCHHY-
COB D&2T SESNOAEBOCTE BP TOABED BHAXOSHTS HEeRIBerT™
EVE CTOpGEY TPEeVIOILHEES, BO ¥ OODDESeIsTs VIdsl
TPEeYTOISEER2 00 H3BeCTHEM cropoHam (cwm. pme. 4).
Cnegcrswe 1
B Tpeyronzsuxe ABC c(ls(.':u.

Cnegctswe 2

ECni & TpeyTONbHMKE CO CTOpOHaMu a, b, ¢ BmnonHserce
HepaseucTso a°+ B2 > ¢?, 10 yron, npoTMSONexXatnia c1o-
DOHE ¢, ocTphiA; ecnu a* +b% < ¢, To yron, npoTweanexa-
W1 cropore ¢, TYND.

15



HIIABA |, Pewerne TpeyronbHMKos

Puc 6

Hanomuum, 4To B Cavuae, worza a®+b*=c%, no
Teopexe, obpatHoil Teopeme Ilndbaropa, yrod, npoTH-
BOJICKAGIEH CTOPOHE ¢, MPAMOI.

Termx ofpuaoM, ¢ NOMOIILIO TEOPENMEBl KOCHHYCOB
MOMHO OLEOSHAWHO VCTAHOBHTL, ABIRETCH TPEYIOjb-
WHE ¢ 3RAaEHBIMH CTOPOHAMH OCTPOYTOALHBIM, MPAMO-
VIONBHBIM HAH TYHOYIOIbLEBIM.

CaegerBieh TeOPeMBl KOCHHYCOE MOACHO TAKMKE
GuMTATRS W;éz;amm%. CHOBOTRO BARANACHOTDAN M,

Onopran mauu: | I | | | I | |
(o cmm-rmumﬂum' .uuaramanmﬁ W Ccropok |
nupnnnmwpamma}l [ | - .| ' | :
vam ﬂunﬂpa'fall umnrOHaﬂaﬁ| ﬂapqnmnnrpmm
pasHa cymme KBOAPATOE BCEX er0 CTOPOH:

d s d2=2(a® +b%),
rae .:l1 w d, — awaroxanu ‘napennenocrpamma,
@ W b — coceaHue CTOPOHHL NAPOSNENOTPAMMA.
Ooxaxure. ' ' |
Tycts = napannenorpamme ABCD AB=CD=a,
AD=BC=b, BD=d, AC=d, ZBAD=7v (puc.6). Tlo-
Cmﬂw C,'.“Mﬂ COCceaHMx Yrnos nnpnnnznﬂrpaumn
paswc 180°, 7o ZABC=180" -7 Bupoaum xsazparsl
AMOrOHGREN ROPANRENOrPaMMO C NOMOWSID Teopemal
KoCHEycos, Vi Tpeyronssamc ARD wmesm
8DF = ASS+ ADF— 2AB ADcesy,
d’=c"+b*—Zabcosy.
M3 Tpeyronedmka ABC wmeem:
AC* = AB®+ BC? - 2AB - BCcos(180° — ),
WM, yuuTeIRas, YTo cos(1B0°—y) =—cosy,
d,?= o+ b? + 2abcosy.
Cknoasisaa npassle ¥ fesble HACTU NOMyYEHHsIX pa-
BEHCTS, MORyYUM
di+d2=2[a* +b%),
uTo 4 Tpefosanoch AOKA3ATH.



§ 2. Teopema KOCWHYCOB W eé chefcTBua

Bonpockl 1 3apavn

D

@

YCTHBIE YNPAXXHEHWSA

34. T3 wpeyrodmKe co cropouamy g, b, ¢ ompeseante, SBISORCH I Yo,
TPOTHBONCAAIINE CTOPOHE @, OCIPHIM, NPAMLIN WM TYITLIM, CONn

a) a*> bt 4 ¢ ' ' B) P < bt o

n) ¢ = b et
35, Morys am pnn yiia SpeyroXpuie MMerh ORPHIATeI L0 KoHI Ve
36, Nasommre nunGommnmi yron mpeyronsmmia ARC, seam ABY S BO* . ACE,

FPAMGUYECKUE YTIPAXHEHWA ‘

37. Havepr#re TPeyroabHHK ¢O CTOPOEAME 3 CM H 5 CM M VIVIOM MEXAY
aumn 1207 Ilo reopeme kocmaycos BnuucaaTe AAuRy Hanboanmel cTopo-
HbI Tpeyroabinka. IposephTe NoXy9eEENE DESYALTET HEMCDEINEEM.
38. Haveprure pROSOCTOPOESMIT TPEYrOSBHEK M M3MEPLTe €I'0 CTOPOMLI,
a) Baranenwre sagense smpaxesss @*+ 5 —¢%, roe a, b, ¢ — nawam
CTOPOH TPEYTONBHNIKS, TDEUEM g<b<C.
6) Ilo pesvasTaTy BelMECsc=Es oDpeseIETe, #RASETCH AR HAROOILUIN
yroa TPeYTOALEMES OCIDhiM. npau=sM @aw tyouM. [Iposepsre no-
AYNEEHLI Pe3yILTAT E3McpeEESM.

MACBMEHHLIE YTIPAXKHEHWUSA

Yposeus A

39. Haifiaure HeMIBECTHYIO CTODOSY TPEYTOIBHHKS, BCIH ABE €10 CTOPOME
H YroA Mesly HHME DaBHII COOTBETCTEEEEO:

a) 3v3 em, 11 e 1 307 6) 8 cm, 15 cm m 60°;

B) 5 oM, 16 em 1 120"
40. Hafigure nepuMerp TPeyroasEHMKa, SCAM er0 CTOPOHN AMnHON T oM
# 15 cm obpasyior yron 60°.
41. Croponn TpeyrofbHNEa passEs 3v2, 1 B 5. Onpezennte rpaiveHYIO
smepy mauBoneimero yria rpevrojinERKa.
42. Jloxaxure, YTO pasHobezpessiii TPEYrOABHMK © OCHOBaHEMEM 7 ©M
B BokoBoll cTOPOHOR 4 OM SBIZETCH TYHOVTOSBHBLIM.

17



TNMABA |. PewieHne TpeyronbHMKoOB
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~> 43, Jlpe croponw TpevronbEnka pareEs 4 uw 8. Kakoe HoMMeHbINeg mejsoe

AHAMEHNE JIODKHA MMeTs AIMER TPeTheH CTOPOHBL, HTODH YIOA MeAy
JIBYMA HRHHLIMM cTOpoHaM¥ Obta Tymein?

A4, Jlne cropomn ':}iey.'mms‘m’m% panyL ﬂi{!.rﬁ on 11Ny A eniTye yrina Mend
By MY PHREN -'-§~. Jalrre TPETHIe CIOPONY UPEyroNmnnG. Cronkio

pemensl Moo sagava?
45. I3 speyromamnne ABC AB =6 e, BC =5 ey, 8 Koenye BUemnero ymin
g wepunaie B opaney —0,2, Hakanre cropony AC.

YposeHb b

A46. B3 napanaenorpamme nayixuTe Anmas:
1) CTOPOI, CONY JIHATORRIA amusoli 6v2 em m 14 om nepecexalorcs
o vvion 45°%
0) praronaneil, ecan cropomz: passm 10 cx & 16 cm, a2 oaMR B3 yroon
napassexorpavMma B 2 pazz Goasine Apyroro.
47. Hafigwre anaronaas poxba ¢ nepEMeTPOM 4G M OCTPWM YTHOM G
Pomure sapauy AnysMs cnocoGasm.
48, Jlmeronan, napanmesorpamsa passa 6 oM » ofpasyer co croponof
anuunil 8 e yron 60°. Hafizare menzsecTEVE) CTODOSY B HEHIBECTHYIO
ANATOHANE MAPALICIOTPAMME.
49. He suiuNCAAS VTI0B TPEYIOSSHEES, CHDEISTHTE €70 BuA (00 BexmvuNHe
VIaoB), ecOe CTOPOHE TPeSTOZnEERS DasEsh
a2 3 n4; 0% 24u25 8) 6. 10 = 11.
50. Croposn Tpéyroassmsa passm 5 % 6 8 2 T x. Haftawre xocmmyom
Yraos TpeyrolbHHKEAa H OnpeZesamTe ro BHA (00 BeaNEHHE YrAoB).
51. B napannesorpaMme naiimre
a) mepAMeTp, SCAH gBarosassE pasEsr 11 ow m 1T M, a ogEa B3 cTopon
pasua 13 ca;
6) anaromann, ecam mx ZywEn: orsocaTCes XKak 4:7, & cropomm pan-
HEl TodM m 9 ea.

52. Haftmstre cTOpOHSI DapassenorpaMMa, CiaH ero nepunMerp pases 34 o,
a puarosaan pasnsl 11 ox = 13 o

YposeHs B

53. B tpeyroastinke ABC £A=90° AC=4 cx, BC=8 cm. Ha xarere AC
BHC AAHHOIO TPEYroMbHHKR IOCTPOEH PaBHOCTOPOHHME Tpeyroabamk ACD,
Hafipwre anuny ovpeaxa BD.



9 4. I€OpEMAa KOMHYC(OB W EC CNEACTEMR

—» 54. B napaaxzesorpamme ABCD ZA=60°, AB=2, BC=4. Tosga M a N —
cepesusn cropod BC 1 CD coorsercreenro. Hafinere mocu=yc yraa MAN.

55. Croposst Tpeyroasanka zannoi 10 e n 42 cm ofpasyor yroa 120°
Hafianre pamsy MeiMaHbl, TPOBEJEHHON HI BEPIIEHE ZAHHOTO yIia.

56 (onopHasl). B tpeyroapHWKe co cropomamu @, b, ¢ mMeamana,

1 —
NPOBEJIeNHAs ¥ CTOPONE ¢, BBIMHCAACTCH 10 (hopmyne m, = = J2(a? +b*)—e" .
Joranmure.

=> 57. Eean ana Meqnan m,, i, 0 m, TREYTOALNNUKA BHNOJHACTCH DABEHCTHO
m, +m1—5m . TO .u,amﬂmii Tpeyronbnmc NPAMOYTOABHEIE ¢ THOOTeHY-
0¥ ¢ .H.mcam*ra. Bepro mm obparsoe yrRepacienne?
58. B rpaneunn ABCD AB|CD, AB=8 cM, CD =43 cm. Orpyxuocts,
npoxoasiian yepes Toukn A, B u €, nepecexact orpesox A,D B rouxe K,
npsuen LAKE=60°, Haiippre BR.

@ MOBTOPEHMUE NEPEL U3YYEHUEM § 3

TeopeTnyeckuin marepuan

6 wnace
* HPODOPIUAH; :
¢ DENeEER. NPSEMQYTOESAEE '8 wnace, § 19—21
TPEVIOILHAKOB; ’
(
® OKPVIHHOCTL, ONMCAHEAA OKOJO — a
TPEVIOALHHKE. (T smace, 1. 238.1

3apaun

59. B rpeyroavanuke ABC £A=60° £C=45° BD=4 cm — BEICOTA Tpe-
yvroassuxa. Haftaure zamssr cropos AB u BC.

60. Ha oxpyxsocrs ormescsm Tousm A, B, C a D Tax, wro yroa ABC
B 3 peza mMeEne yvraa ADC. Hajfiggre rpaaycsne Mepsl aTEX yIaos.

19



FMABA |. Pewerue TpeyronbHUKOR

§ 3. Teopema CMHYCOB 1 ee cneacTBus

(‘r

Puc. 7. K zorazarenw-
CTEY TEOPeMSL CHEYOON

3.1. Teopema cMHYCOB

PacewsoTpiM ele oY Teopenmy, ¢ IONOIIbI0 KO-
TOPON MOMKHO HaXOAHTH HEMIBECTHRIC CTOPOHS! M YIVILI
TPEYIOABERKA.

Teopema (cnmHycos)

CropoHs! TPeYroNbHINKa NPONOPUMOHANBHBI CUHYCaM

ITPOTIBETERALIN YNGR , !
' Al i L

i — = gl
ginA  sinB  wnc %

rAe @, b, € — CTOPOHBI TPeYroNbHMKS, MPOTUBOMENa-
wme yrmam A, B, C cootBeTcrBeHHO.

AoxkaszaTenawcTRO

1 Iiyers B Tpeyroasunre ABC BC=a, AC=5,
AB =¢. Tiposegem BricoTy CD.

Ecasm yroa A ocrpsit (pue. 7, @), 7o #3 npsmMo-
yroabEoro Tpeyroasanka ACD ameem CD=bsinA; ec-
an yroaz A svoo#t (puc. T, 6), To CD=psin(180° - A)=
=bsgind. Azasormumo Ba TpeyroasbEExa BCD auesm
CD=asinB. IlpupaBEsed NOJAVSPHERR BLIDAREHHH:

b=sind=asinB, wau —E—zL.
sinA =mB
JAOEA3LIBAETCE DABEHCTEO
. B cayuase, Korga yroa A DpamNoi,

3 ASgF0TESEOD

sinB =l

yTEEpINSoowe TeopeMnl ChelyeT H3 OopeselesHA CH-
HYCOB ¥TR0B Tpevrosbliuka ABC (obocHyiTe aT0 camMo-
croarencEo). B

3apava
Awarorane napannenorpamma pasHa d wu obpasyer
co ctopéuumu napannenorpamma yrner o w . Haid-
AWTe CTOPOHEL NAPANNENorpamma.

Pewenrne
Tiyete & napannenorpamme ABCD AC=d, ZBAC=u,
ZCAD =B (pwc. 8). Haligem cTOpOHsI napannenorpamma.



§ 3. Teopema CMHYCOR M ee CNeacTBuA

Yrnw CAD M ACB — BHyTpeHHue HakpecT nexawue ripw napannensHex
npamerx AD v BC 1 cexyweit AC, nostomy £ ACE=[.

Torpa o TpeyronsMuke ABC £B=180°— (ot + B). TTpumenne Teopemy cuHycos
ANA 3TOTC TREYFONBHMKG, NONyuMMm: '

..._._..ﬁc__-.. -— -f‘._B_ = .—Bg_ 1AM d L AB - BC
sin(IBO (o ) sInf sine” sinfo+P)  snp  sine
Orcioan A v 4808 pe _dsine
1 sin o B gin{o -+ B) ;
i AL _ o 5in [} dgin

sin (o 5. ;I'rﬁmr[ﬁ \

2. CBR3L MEeNCHy MponopumoRamisi i
CTHOLLEHWSIMW Teopeibl £UHYCoR
i i ] L
Onopxas 3cncua
(nonuar @opmynupoexa Teopemsl CUHYCOR)
OTHoweHwe CTOPOMMI TpeyTOMbHMKG K CMHYCY npo-
a YTAia pasHO AWMOMETPY OKPYKHOCTW,
ONMCOHHCHM OXONC TPEyTONSHMKA:
a b c
= = — = 2R,
snA sinB  sinC
fRe o, b, ¢ — CTOpOHE TPEYronuHWKG, NPCTHRONE-
xallpwe yrnom A, B, € coorsercrsesmo, R — pagmyc
OMMCCHHON OXPYXHOCTM. JokamuTe.
Fewesme

TycTe oxoso ipeyronsHuxa ABC (BC=a) onwuca-
HQ ORpy=sCCTE poSuycc R, YuuTuscs wWmerolgwecs
NPONODLMOHGTBHIEE COOTHOWEHMA TeOpemil CWMHYCDS,
ROCTATOUNHG  AOKO3GTH, 4T0 -s_i:j =2R, wnu a=2ZRsinA.
1) Tiycs LA=90° (puc_ 9, 0). Torae snucexmeii yron A

ONupEeTts HO NOAYOMpY®HOCTS, T.e. a=BC=2R=

=2R-1= 2Rsin90°=2RsinA.
6 2) Tyete £A<90° (puc. 9, 6). Tposegem Auamerp BA,

W PGCCMOTRUMM TpeyTonbHUK A BC.

Puc. 9. [Cx. Taxke o, 22 B s7om TpeyronsHuxe £BCA =90° xkak yron, onu-

paroimiics HG nonyokpyaHocTs, T.e. BC=BA sinA,
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IJIABA |, PelleHwe TpeyroibHuKos

TIOCKONbKY BMUCGHHEIE YINBL A 14 A, ONMPOIOTCA Ha OA-
Hy ¥ Ty xe ayry, 10 LA=ZA,. Toraa BC=BA sinA =
=2RsinA, unv a=2RsinA.
3) Tiycte £A >90° (puc. 9.8). Tiposeaem amamerp BA,,
Toraa ZA+ ZA = 180° orxyna sinA, =sin(180° — A) =
13 ~ =sinA. Wirax, BC=BAsinA, unu a=2RsinA, uro
. [Oxomuamue] wu Tpebosanoce AOKA3ATE.

3apoua
Haitaute pu.n.uyc or:p\muocm onncaaa-mu ORONG puiu-lo-

I ﬁeapemumﬁ I'rpanauwﬁ (4 om-mum—mamm 148 mn0 6mlmnau

cTopoHolt 2. |
|
BC - 1,

i . 1 | Pg:wslr&we ‘

TTycTu BTpaneuAn Agcb Abl[ﬁﬁ* .»fd:!g:s
CAB=CD#= 2| (puc, iﬁ) TIPGIHE.D.GM Ma, m&pwwq TYnbIX YT‘JIGB
Tpanewn ricott BB, 1 CC Tm.ua A, = B,C, w b= ]
F{,n’,psﬂmt ?'ro|can|m;mmxmf) | i l J ‘ r "

B npamoyrosisHom TpeyronbHuke ABE, cos A’:LA'-B!,

cos A= % otkyaa £LA=60% sinA= g M3 Tpeyrone-

Puc. 10 Hvsa ABD no Teopeme KOCWHYCOB Mmeem:
BD?= AB? + AD?— 2AB- ADcosA, BD* =2 +31-2.2.3 ;
BDF=7, BD=.7. ,

OXpyXHOCTS, ONMCAHHAS OKONC TPANEeLMM, ABNSeTCS
TEKKE ONWCOHHOW oKono Tpeyronssuxa ABD. Tlo

S BD
E0KCIGHHOW Abllle QOopmyne ———= 2R n omyJdgem:
BD ‘;? \-'-é_lr onA

R= o LN =
ZsnA" 3 3

Ovser: l'_?_

Bonpocbl u 3agaun
@ YCTHBIE YMPAXHEHWUSA

61. C nomMoimeso Te0pens CHRYCOR BOCCTAROBHTE OTHOMIERNR CHBYCOS YIVios
Tpeyronsunka ABC B npapoll wacty papencrea BC 1 AC:AB = ..,
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& 3. Teopema CMHYCOB 1 €€ CNefCcTRIA

62, Magonre nanbonbiiyio ¥ HaEMEILIIYIo CToponL Ipeyroasmng ABC,
ecs 8in B > sinA »sinC.

63, BB rpeyronsnnke ABC sinA=sinC. Moxer an oauu ua yraon A n O
Gurrh rynumM? MMeer 1M AaEELET TPEYrONLHEK DARHLIC CTOPOH?

64. B mpeyronunnke ABC AB=6, BC=3. Moxer n sinA Gurs papiiim
epnnnne?

FPAMUHYECKWE YIMPAYKHEHKA

65. Haveprro ponpobexpenmei Tpey oA ¢ YINON 1P oenonnnmg 800,
mﬂmtﬁ])?:'ﬁ‘{ﬂ' FIRIBERT A H'I‘O]DBII'I. '1‘1)&321‘.&@53{{55& W BEIMGMCIITE WX, 0RO A0 ¢Iy-
HYCON npomapoieKammy yraee, Cpasmie Deayuennhe pesyaLrh,

GO, MInuepmeuo OXDPYAO0, Daxyed 2 G MBI 1 Hee YPeYIOMIILL
o yruom 30°% Memepnre cropory, TPOTHBONCHKAINYIO BFOMY VINY, W CPaBIHTE
e JUIHHY € DAJAHYCOM OKDYAHOCTH. OUbscHETe NOAVYeHHLIH peaviabTaT.

NMACBMEHHBIE YNPAXKHEHNA

YpoBeHb A

67. B rpeyroasunke ABC safiznte oTnomenna cropon AB:AC n BC: AC,
ecan LA=120°, ZB=30"

68. B tpevroananke ABC mafizare

a) cropony BC, ecin AB=2J2 cx, £B=105, £C=30%

6) yron A, ecan AB=4y2 =, BC=4 c=, ZC=45"
69. B rpeyroasnnre ABC saifizwre:

a) cropory AC, ecam &.JE_?_=6\.-"2 cu. ZB=30F, LC=45;

6) yroa B, ecam AB=+v3 cm. AC=+2 cu. ZC=060"
70. B tpeyromsanxe MNK croposa MN masoe Meunme cropoum NK,
sinK ==, Haiianre yron M. Csoassc pemesmE awmeer 3azaua?
71. B rpeyroasuuxe MNK sinN :sinK =1 : 3. Haiianre croposy MN, ecan
MK=3 m.

72, C noMolmsio TeopeMsl CHEYCOS HaiIHTe OTHOIIEHHE OCHOBAHMA pasxo-
feApeHHOr0 MPAMOYTOALHOre TPEYTOAbHEEKA K GoKoBOH cTopome.

73. C nomommic TeopeMbl CEEYCOB AOKAMHTE, WT0 B NPAMOVIOINLHOM THe-
YroabHEKe KATeT, NpoTHBIRRameER yray 30°% pased nodosuHe THIIOTEHYSHL

Yposenb b

74. B npamoyroasEoM Tpevrogsszxe ABC ¢ runoresysoit AC mafiaure
Guceextpiicy BD, econ £C=30%. CD=8V2 cu.
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LAAGA 1, FEIERVE TPEYI OJibHWVKOS

-
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75. Haiipre croponsl TpeyronsEnka ABC, ecmn £A =45°% ZC=380° a sw-
cota AD parna 6 M.

76. B3 rpeyronsumce ABC £C=90% £B=75°% CD — Ouecexrpuca, Haii-
e AD, o AC = 243

TE Ounn i eropon PHeyroRLHEEKS DaBHA &, 8 VIV, DPRIGKALIE J¢ pRod
cropone, pasu o 1 B Hefinwee posms Gueceropue oy Y08,

78, Hunronams nnpaaesorpaMma ofpasyer ¢ ero croponamy yr o n [,
Hadaure pry AMaronain, eCOm Croposa, HPUIeKalnd K yIuy (o, pania d.
79, Pajiye oxpystHoct, ODRCARHONE ORON0 PABHOBE/PEHNOIO PPEY oL N
i e ymiom 1209 panen 843 o Haiure cropomm 1TReyrornHga.

80, Prprye oxpyacoen, euuesiiosd oxoNo Tpeyrommia, pasen 4 o,
Haipare youp PPEYroawINGe, ECIH ABe Bro ¢roposs pasnk 4 ¢m n A8 e,
Crommgo pemennth nmoer sanana? | 4

YpoeeHt B

81. HafianTe aanns ABYX CTODOE TPeVIOALEHEA, JEKAUINX NPOTHE yr-
aos 60° n 457, echan pasHocTs 3TEX FauH PABRHA M.

82. Hafianre cTOPORL TPeyrOAbEHKA, NepHMETD KoToporo pasen P, a mpa
yraa — @ 1 f.

83. Ocnonanns punsobeapessol rpenemnns pasasr 9 ov u 21 on, a sucorta
pansa B8 cm. Haliaure pajmsyc oxpy==0CTH, OEHCSHHON ORONO TPANEIHH.
84. Joraxure, 410 OKPYREOCTS, ONRCAHHAS OKOX0 TPEYTOALENES, H ORPYE-
HOCTS, [IPOXCAKNU{AN YEPe3 UPTONEHTD ¥ ABe BEDIIEHE! ITON0 TPEYIOAbLEWKA,
HMPHT PDABHLIE DOAHYCHL

NOBTOPEHWUE NEPEL M3YYEHUEM § 4

TeopeTuyeckuin marepuan 5 e
KAACT,
¢ pelPHHE NPAMOVIOSSEES

TDEYTOIbHIKOR;

* onpeflefleHile TPHIMOHOMET D IeCKHEX 9 mance, m. L1
thynrmnit.

3apaun
85. Haitpgmwre yrun pomba, muarosams KorToporo pasust 4 u 443,

86. B rpeyronsanke ABC £C=90°% CD — seicota. Cpasuure orpesku AD
n DB, ecnu sinA < sin B.



§ 4. PeweHne TpeyrofbHUKOB

4.1. OcHoOBHble 3aa4yn Ha pelieHWe TPeyronbHUKOB

C pomomso TeopesM KOCHEVCOB ¥ CHHYCOB MOJKHO DeIIMThL HPOH3-
BOJILHLIE TPEYTOALHEK [0 TPEM OCHOBEWIM MIEMEHTAM, eCAH XoTH O OaHH
W HIES SRABETCH CIOPONOR TRENTONLBENA, PROCNOTRIN METHING OUHONILIH
BOAANN N pememie .mpcas_ﬁmm.nmma..

1 || || Bamews 1 (peeniae| tpeytonsiumka)
' LB | MO CTOPOME W ABYM Yriiam)
.[1&[10' q, za £C (pv!c 11). HGI‘ATHI By ey 24

| Pewenve
: | A 1 Mol T-:aopeime o cymma' yrnos Tpe\,’rohm nmm
;A‘ - r|: Lh= 180"—(AB+ Pl_? | | \c\
- 2) Tlo reopeme cunycon oz~ ua e
Puc, 11, K sapavanm na pemie: asinB . asing
HHO TPOYIOILIEHKOE otkyaa b= -sin LR g

3cacua 2 (peweHue TpeyronsHMko
NO ASYM CTOPOSGM W YITTy MENTY M)
Oovo: @ b, £C. Hoimw ¢, LA, £8B
* Pewerme

1) Tio. veopeme KOTwHYCOB ¢ =" +b° —2ab.cosC.
blac! o

[ | he
[Puc. 1) [ nomomhm uﬂmuynn'ropu unu a6l HaxonMm yron A,

3) Tlo Teopeme © CyMme YINOB TReyronsHuka
ZB=180" - (ZA+£C).

A_l b C

2) Tlo: criencTeMtO TeOpembl nocnwcun cos A=

Joaava 3 (peweHwe TpeyronbHuUKa
MO TPEM CTOPOHAOM)
Dawo: a, b, c. Hoimw: LA, £B, £C.
Peweruwe

bl+c' -df
1) Tlo cnencrewso TEOpPEMBI KOCUHYCOR COSA=— :

Zbe
C HOMOUIEHD XGALKYFISTOPA MNk Tofnuy Haxoawmm yron A
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TNABA |. Pewenmne TpayronbHUKos

T £ d
a +c -b
2) AHanoruuHo cosB= ._Z_

€L

C nomouso kanbkynaTopa Ak Tabnku Haxomam yron B. _ |
3) o Teopeme © tymme yrnoe TpeyrofbHuka ZC=180°— (LA £ B)
Samersn, Wro ANE HAXOMAEHHS YIVIOB B sajgasax 2 n 3 mMommo
BOCTONLBORATLCH  Taxme Teopemol cmnycor. o npu arom enepyer
HoMnIY, wiho aobomy sHavenwo sind, mewpiemy, uem epunnna, Gypyr
COOTRETCPBOBAYL ABE Yrua — ocrpLii B orynon. Bo mabeainnne ommbin
peromonyercs obozaanrs UEPEs ¢ HaWMEHLIIYIO Wd MANNLX Cropon,
B eaxkom cayuae yiroa A, nporusodesKammii cropone @, oBGasarennno Jomnmen
G, ocrprm (0BooHyiire 910 CAMOCTOMTENIIO).

3apava 4 (peweHue  TPeyronbHMKQ <« N0 ABYM
CTOPOHAM W YIAY, NPOTMBONEKAULEMY ONHOM Wa HIMX)
Hono: e, b, ZA. Haierw: ¢, £B, £C.

. b
1 ==
) Tle Teopme CUHYCOB = e oTKYAQ
bsinA
SinB = -

C NOMCUING XONBKYNSTOPA wnu Tofnwy Haxogmm yron B,

[Pac. 1]

26

YYMTEISGR, 976 npoTwue Sontliell CTOPOHML Tpeyrons-
HWKka nRexur bosstmed yron (ecow a>b, to yron B
ocTpasiA).

Z) Tlo 7eopeme O CyMMZ Yrhios TREYrONeHMKG
LC=180°—(LA+ LB).

[ = asinC

OTKYAG C= ’
smA sinC sin A

3) Mo Tecpeme cusycos

Banauy 4 MOXHO pemiHTS H APYrEM CHOCOGOM, COCTABHB KEBANPATHOE
YPUBHEHHE OTHOCHTEILEO NEPeMEEHOR © EA OCEOBSHEH TeopeMbl HOCHEVCOR:
a*=b*+ ¢* = 2bccosA. Jro ypasEemme MOMKET WMETL OSHH WAH ABA KOPHSA
anbo ne mavers Kopeeft. osromy 3azasa 4 5 2aSHCHMOCTE OT ZHA4eHN a, b
B yraa A MOMeT MMeTh OXHO HaE I8a pelleHRS AH00 He HMern pemmesnil

ObparaM sHEMAERe, S7T0 3azasw 1—3 Beerda EMEWT Be Goiee oF-
soro pemesna. [loxymafite. xax 370 CEfA3aHO0 C UDHIEAKAMH DABEHCTBA
TPEYIOALHERKOR,

JOroBOpHMEs TPH PEIieHHH TPEYrONbHAKOB OKPYIIATE JNMHEI CTOPOIL
JIO COTBHIX, & PPAAYCHBIE MEpHl VITIOB — A0 eAHHHIL



g 4. FelueHne TpeYronbHUKos

Puc, 12

4.2. NpumeHeHue pelueHns

TpeyronbHUKOB B 3ajauax
PaccMoTpeBHBIE 3afaMH Ha peiieHMe TPeyrodl

HER03 ACTO ABNAWTCH (PparsMesTaMi 5o/lee CHOMHBIX
TegMeTPAYECKHX 3a884. B rakwux cnyuasx caeaver npi-

ASpEHABATHECA CHeAVIILero niaaHa.

| 8

2.

Onpesennre 3neMenT jAaHBON (QHTryps (orvpeaox
EAM yron), ROTOpmE HeoGXoguMo HaiiTi.
BuijiesnTe HA DPHCYHKE BCHOMOPaTeabHLIE Tpe-
YHONLEAEK, KOTODHIA COASPIBHT HCKOMbLIN aleMeny
# Moxer GuiTh pelien no jgannt aapnuw, Bean
HO PHCYHIE TAKOTO UPEYIONBLIMICA 1T, 610 MOHOI0
TOUYUMDLy BINOMIMR  ROTOMIMICGURIING OEIPO0:
aug. Prorma ans Jouen Beebxommmono. orpes
TN PIIA HAN0 DOCAEROBRUTENN0 [OIT M e
KO BOTOMOPAPGHLINIE PPOVTOMLIRI0E ¢ 0O1N Y
SHMOWEH AL,
Pemmn BenoMorarersnmi rpeyronsumic (s rpe
AL, WATIAIIE MEKOMBLIIE DIEMOND M BOHOML:
syline ero ANS JFANLMERTIIers  PeUICHnS e o
3ajlaum.

3onava

T{a BQHHBIM  puc. 12,0 Haligue cpemuow NUHVIO

_Tpﬂneuuu ABCD. ' '

Pewerue

Tiycs 8 Tpaneuww ABCD ADIIBC AB=qg BC=b ZB=§
ZD=a (puc. 12, 6). Hoilaem Cpeasios0 nueEmio Tpaneumn.
Tiposecaem 4epes sepuimHy C Npamyio, NGpannensHylo
cropore AB. Tlycts oHa nepecexaetr ocHosawme AD
s vouxe E (puc. 12, 6). Toraa ABCE — napannenarpomm,
CE=AB=g, AE=BC=b ZAEC=/B=§ OGrcoao s pe-
yioncsuke ECD ZCED=180° -0 wox cmemumin c yr
som B napannenorpamma.

Mz TpeyroneHuka ECD no Teopeme cusycos

= ED o ED

Tie| it

sinZD sSInZECD" 7 Ginu sin(l-o)
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FMABA |, Pewenne TpeyronsHUKos

asin{f-o)
sin o
sin T - AHIA

L S;mu: 2 Tlockonbiy cpeaHsn fHiAHMA Tpane-

|
|
‘ U FﬂﬁHG ROTYCYMME OCHOBAHWH, TO ee ANMHO pasid
|
|
|

Orcropa ED= Toraa & AGHHOIA Tpaneuwu

A = h+

[“m asih(p- a}] = o 85iN(B-0)

- sinor / 2sino
| | g {
| [— | | | | OTH'ET' b s ﬁml
| ] auil]ﬂ:

Sameinm, W0 WY sapavy Moo peumnin
1 Oes TPEMENERMS TEOPEMBI CHUEYCOB, NPONOAS BLICO:
Tl Tpanemuir us Bepuiz B u C. Tloupobviive camo-
CTOATEALEO DEilaTe 3ajauy orEm cnocoboM # onpe-
OemATH, KEKOH W3 cnocobos Goxee ynoben.

Pemesse TPEYrOAbLENKOE IMHPOKO NPHMEHIETCN
HA [OPasTEKE, B YACTHOCTE BO BPEMH NPOREHCHHI
HaMepesEl HEa mecTHOCTE. IIyers, Hanpumep, neobxo-
ZEMO HIMEDHTS PacCcTOSHEE OT To9E# A A0 HexoTOpod
HezocTvnEON To9xH B (puc. 13). Bubepesm na MecTHOCTH
rouxy C. opoxos oF XOTOpPOE Zo Touxm A BosMomes,
2 pamepEM paccromERe AC. IlotoM © pDoOMOMILID
CORNBASEHEEX IPEOOPOS A4S HIMEDeHHA YIJIOB HA MecT
HOCTH OGpeseIENM TpagyeEme Mepu yraos BAC u BCA.
Hrax, oyere AC=5b, ZBAC=qa, £BCA =v. Ote ganEue
NO3BOZAIOT HafTe HcKoMoe paccrosune AB (cm. sana-
gy 1, overr 4.1k
MO TeopeMes O CyMMe YIH08 TPeyrodbHHKA

ZB=180°—(o+ 7%

00 TeopeMe CHEVCOS %0 a5 T.e
= sinB =nC
b _ AB
sinf180°—(@+7)) siny
OTKVAA _AB:_Eﬂ.
sinfo+v)
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g &, FeleHHe TpRYTrONbHWKOS

Bonpocbl n 3apgaun

m YCTHBIE YTIPADKHEHWA

87. Tlo xaxoii Teopexe 20/ HO HAlTH HEHIBECTHYI) CTODPOEY TPEYTOABHMEKA,
B KOTODOM 3ajaHL:
a) ABe CTODOHS! B FrOM MEMJY HHMH;
) nBe CTOPOHR B ¥roJl, NPOTHBOJEXANIRH OZHOH H3 HEX;
B) CTOpPOHZ B TpEACHKAUINE K Hel yras?
88B. Moxno ax HafteE:
&) yrunl TPeFromEERIKE, B KOTOPOM SAMANLL TPW CTOPOHLY
) CrOpORELY TREYrOILIMAKA, B KOTOPOM 3ANAMN 11 yma'f
BD, Cronnio periensit Momer wvens sajadd Ba pomenne wpm;rm.axmmm.
1) DO PPEM- CROPOREN;
6) 10 ABYM CROpOREN W YINLY, NHOTHBONCHALENY oMol 1o AN,
1) 10 eropone ¥ EEyM yruam?

@ FPAGUMECKIE YITPAXKHEHUS

90. Haueprire Tpeyroassur ABC, B xoropon £A = 20°% £B=100% £C= 60"
Hafignre na cropome AC rTouky C, Taxyio, 4€robn rpeyroasnuks ABC
n ABC, Opiam xsynMz DeSVNLTATAMM DENICHMSA TDPEYIOABEHKA 1O ABYM
cropoEam & yray 20°. npormsoiexkamemy osoll u3 =mx. Coejmnurte
Touk B u C, » maxspo7e yroa AC B.

=3 91. Haueprure TPeyrO=SHWK €O CTOPOHOH 4 CM B UDHISEANINME K Hed
yraama 45° 1 60°. Ber=scauTe AMHHEL CTOPOH TPEFTOILHAES, NPOTHBONEMNKA"
mEX 3aAaNHEM yrzasm. [IposepeTe NoAyYeHHLIE Pe3VALTATE HIMEpPeHNeM.

@ MUCLMEHHDBIE YTTPAXKHEHUS

Yposens A

92. Peminte passofespesHbiil TPEYTOALHHE 00 OCHOBaEED 6 oM ® yray
npH ocROoBaHmEE 15°.

93. Pemwre Tpeyrom=mws no cropose 10 M N OpRASKAMAM K HeA yr-
anm 80° u 605,
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IMABA |. PeweHne TpeyronbH1Kos

B =3 94. Pemmre rTpeyroasuux (cu. puc. 11) mo cropoue
H JIBVAM ¥VIjiaM:
a) a=10, B=45% y=30%
6) b=6, «=100° P=250°
95. Pemmre Tpeyroanunk (eM. pue. 11) mo a8yM CTOPO:
— HAM H VIOV MeRAV HHMIT
[Pwc. 1] a) a=3, b=21, y=60°%
0} b=%, c=8, a=120°
96. Nopormn mempy noconwamn Asapono, Becenoe 1 Cemetionka Demmim
saacQuamiponars, Peecrosnge mespny Asaposmm 1 Becensmm pamo 1 1w,
mengy Boconm u Comenomeoli — 4,2 %M, & 0vpesoic J0porn Memspyy
Aaapomam w Cenononkol puaes ve Beeenoro nop yomom GO® Bpuran por
senrmaeon agdamsinpyer sa aems 0,5 wm gopors. Yeueon 0 PENONIIINIK
HRD1OAYY PABHIY 1 NPResy TYGeparopa, coar palows wavarn 21 mions,
a rybepunTop npHesxaer 7 @oas?
=3 97. Pemnre rpeyromsEuk (ca. puc. 11), ecan:

A - h

) a=12, o=40° p=64% 6) a=3J2, b="7, y=135"
98. Pemmre tpeyroasank (ce. puc. 11) mo Tpem cropomam:
a) a=343, b=2, ¢=T; 6) a=8, b=15, c=1%

99. Pemure rpeyronsunx (cas. pme. 11) no asyM croposas E yray, OpOTH-
BOAESSKALEMY ONHOR W3 HEX:

a) a=12, b=5, a=120% 6) b=2, ¢=10, B=6>
B) a=1, ¢=2, a=45"
=3 100. Pemure Tpeyromsumz (o pie. 11), ecan:

a) a=5, b=21, c=19; 6) a=86, b=8, =22,
YposeHusb b
101. Pemmure tpeyromsunz” (cx. pmc. 11), ecan:

a) c=38, y=30°, h,=2; 6) a=17, b=5J2, h_=5.

> 102. B rpeyronsanke ABC 2£C=90° ZA=30°, BC=2 cu, AD —
OuccerTpuea. Peminre Tpevroassarg ARBD,
103. Kaxoit sia (mo Besmvzse YITIOB) MOYKET MMeTh Tpeyroassex A BC, ecan:
a) BC=8cm, AC=6cm, LA=60°;
6) BC=8cm, AC=4dcxa, ZA=607%
B) BC=8cm, AC=9cu, £ A=60°7

C3pecs oo aanee Meanany, GnccerTpucy 1 BnicoTY TPEYIOMLENKA, MpOBejeHane K CTOPOME @,
Gypem ofoanaywats m_, [ u h, cooTBéTeTRREHE.
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§ 4. PeweHne TpeyronbHNKoR

104. Tlo ganuwiv pre. 14 masizate AD.
105. Ilo paumwim puc. 15 madiznre sinD.

PMCl 1# me- 15

106, Tla vope, cxmon WOROPOIE CHHIGABIEH 1ION YIUOM O 1 POPMBOITY, Jor
cwen openo (puc. 16). o vers nuowaost | nanaer BEES 10 CRIOMY: BPA HLOM
CONRIE HAXOAMTCH HAZ ropEscEToM mox yraom . Hafiaure Baicoty xepesa.
107. Bepmumy xomma us Touxke A BHAEO NOX YraoM ¢, a =5 Touxks B, Ko~
Topas naxoanrTes Gumse K xomey, ueM Touxa A,— noa yrzom P. Hafigmre
BRICOTY XOoama, ecar AB=g¢.

108. Habmoparenssas pamxa ssicoredf 100 M pacnonciena =Ha rope
(puc. 17). Obsexr Balmogesss A suAes ¢ BepIOWER BRIIKE 10 yraom 60°,
K TOPHBOHTY, & OT OCHORSHw=S BHINKH — nDoZ yrzom 30° x ropHsoHTY.
Hafigare BRICOTY rops

100 ™
OSSN

o

"

Puc. 16 Puc 17

109. Boanmee ocEosaEmMe pasEcOeaDeRHOH Tpanemmn pasuo 10 oM, a Mens-
mee ocHoBAHNEe paEH0o OoxozoR cropome. Halinmre mepuMeTp Tpamerji,
ecnn OfHH N3 ee yraos pases 110°. OTser OEpYrEATE H0 CAHTHMETPOS.
110. Boasuiee oceEosaume # GoKoBLIe CTOPOHS! paBHOGEpPeHHOH TPANELHH
pasas: 10 cM, a nmaromast Tpamenmuu obpaaver ¢ ocmomammem yron 50°
Hajtanre cpension AMERI TPaOel#H.
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INABA |. PewseHune TpeyronbHUKOB

YpoeeHb B
1M1. MWeeneaviite 3aBBCHMOCTE KOMIYECTRA PEImeHIH! 3A/aUN HA peuienne
TREYTONLEMKA 10 JBYM CTOPOHAM @ M b M YRay o, HPOTHROJENKAUIEMY
opuol ¥a WK, or syavennld ¢, b Boo.
M2, Pemyre rpeyromsams (ev. pae. 11), ecam:

w) o= 80% B=45% a+b=24,14

6) =0, ¢=19, m, =11,

~» T3, Hadganre croponm wpeyroasimxa (cv. pue, 11), ecnm:

>

®

32

W) o= AT, B=120% a-c=11
O) m, =18, m, =16, m =9.
14, o ponnm pue. 18 maliamre croponst rpeyroasning AOB.

&

A

15. Cropoum Tpeyroasmwss zwwmof a u b obpasywor yrox 120°. Hafiawre
GHcceKTpHCY TPeYTONLENES, SDOSSISSHEVI0 ¥3 BEDITEER ITONC Yria.

NOBTOPEHMWE NEPEQ W3YYEHUWEM § 5

TeopeTuvecknin Marepuan - __j:\\
'8 rasce. m 16.1
* DACIAAL IADALIETOrpaMMa; \

#

* NACMALL TPEYTOIREARS; e

8 xaace, n. 17.1

* BIOHCAHHAR H ONHCaZEHAS
ORDVHHOCTH TPeVIOALEHKZ. 7 waace, § 23

3apgaun
116. [ize cropoms rpeyronsmmsa passm 10 ox m 12 oM, a yroa Mexay
HiME cocrasiaser 30°. HafinomTe niomans TPEYTOILEERA.

7. Hajigure nuomans mapajesorpaMMa ¢ BeicotaMu 642 oM ® 8 em
M ooeTpeiM yraom 45°



§ 5. NpumeHeHne TpUroHoMeTpU4eCKmX
YHKUMA K HaXOXOeHWIo nnoliamen

Y in
A ¢ H

[\

Puc. 19. K noraasrens-
ooy hopPMY AN ETOIMAIN
TPEYTOALNAKS

51. lNnowapu TpeyronbHMKa
Vi YeTkIpEXYronbHMKa

Mo cnx nop B GOPMYAEX HIOLANSH MEOTOYIONL-
MIAKOB BEHONBEOBANMCH TONBIRO M W& HwneHsx
aaewenTor (eropon, Beicon, Anaronane), I'puronomerp-
decKie QYHKIIHE TO3BONANT 3aJCHCTBOBATE NS HAXOM-
Aenis naona g MHGI‘OYI‘O.T]hHHKﬂ HEMMUMHLL ero VIUIOB.
Teopema (popmyna BHuMCNeHA NNOWAANW TPE-
YrONnhHKUKa NO ABYM CTOPOHAM W YIIY MeXay HuMHK)

Mnowags TpeyTonLaMKa pasHa NONOBWHE Npoussege-
HWA €0 CTOPOH Ha CHHYC YTNa MEeXY HUmM
1 <
S= = absiny,
rAe @ n b — cTopoHbl TPEYFronbHWKE, Y — YTon MeXAy
HHMN,
AoxazaTtenscTrso

0 Iyers 3 Tpeyroananxe ABC BC=a, AC=0b,
AB=¢, £ZC=v. Ilposeaen Buicory BH. Ilo mssectsoii
thopmyne naomIaEE TPEYTOALHBKA S:%AC-BH.

Hs npasoyrozszoro Tpevroasunka BCH (ZH =90°)
umeem BH = BCsin/ZBCH. [pn stoM B cay=ae, Koraa
yroa y oeTpuii (pee. 19, a), ZBCH =Y, a worma yroa Y
Tynoft (pmc. 19.6). £BCH=180"-v, sin/BCH =
=8in(180° - y)=siny. Wrax, BY = BCsiny. Toraa
S=-;—AC-BC-siJ]1r=-:;—absin'y.
Cay=aii. zorza yroa 7 opswsofi, paccMoTpaTe Ca-
MocTOATERESD. N
Casgcisune
Mnouansy NapannencipaMMa DaBHa NPOWZBSOSHMD £70
CTOPOH Ha Oy YRS MeExIy MM
S=absiny,
e @ h b — CToposs NapannenorpamMMa, ¥ — yron Mex-
ﬂ‘f HMMA
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FNABA |. Pewsenne TpeyrofbHWKOs

Puc. 21. K moxasarenn-
erey (POPMYIE AL
HETHIPEX YTOABHMItN

34

3anaua
Halipute HaumeHsWYIO CTOPORY TPeyronsHuka, NNoWaas
KOTOpPOTO pasHa 8v3 om®, Haubonswan ctopoHa — B cm,
a oAvH w2 yrnor — 307
' Pewenwme
TTycTs agH TpeyronsHuk ABC, AC=8 cm, S, = BV3 cm’
(pwc. 20). Miz Teopemul O Cymme YrnOB TpEYrOJibHIKO
chepyer, yto yron 30° We momer BuiTe HAMBONBLIKM
YINOM, CNepoBaresibie, Ol We ARIALTEA NpoTHEOsE:
QAR ,ﬂ@HHﬁEﬂ CTOPOHE, Tlyers £ A=30% Tlo pop-

Myne naclear Tpeyronkkiska 5>=%5A=E-rﬂ$'- sind, 1 e

8v3 -u-%as-a-é—. OTKYRG AB=4V3 (cm)

To teopeme wocumycos BC? = ABT + AC*—2AB - ACcosA,

BC* =4B+£_»¢-—2-4J§-8--J?§-.amyﬁa BC=4 (em).

Mrax, BC — HowumeHsWoR CTOPOHA AGHHOTO
TPEYTORBHUKG.
Oteer: 4 cm,

Dppeysa DAOMAAN TPEYrOABHHER NPAMEeHSeT-
CA M ESE FUSA3ATeAbCTEa DOopPMYALR IIOMIAAH HeThi-
pexyroasEE=s ¢ 34AMAHELIME AHATMOHANSENMH H YIJONM
MeR Iy =@

Onoptias scaouc
(popmync MROWOAW HETMIPEXYTONLHUNKG)
TMnowicss s=myRNOTO YETHPEXYTONBHWKG PasHG No-
noswHE NpOW3BEAeHMS OWOTOHGNEW HZ CMHyC Yyrna
MEXLY HAMM:

5=%d,d,sin"f,

rae d,, d, — auaroHanu uvermpexyronsHwka, Y —
yron mexgy Humu. [Hokoxure.

Pewewxme
Tyers amaroHanu veterpexyronsHuka ABCD nepece-
kakoTce B8 Touke O nea yrnom ¥ (puc. 21). Tlinoloas
yeTeipexyronsHuka ABCD pasHa cymme nnowonei We-
THIpEX TpeyronbHWUKOS:



3 2 HIPUMEHEHWE TPUrOHOMETRWYEIKIWX QYHKUMA K HaxXomKpeHio nnouwanev

Sy = ‘;‘AO" BO-siny, Sype= -;:30 OC-sin (180° - ),

Sign = %Qﬂ-OD-sin Y S m-%;.AG-.OD-sin (180° - 7).
-h’qwrmdn Wi sin(180°—y) = sity, umeem
Spwen = 5 ! gin ¥ (BO: (AO + GCJ+OD (AQ+ OC}) = sm ¥ACBD = —d i, sin y,

Cne.u.cmna

FInotias NprMoyronbHiMks Bsidiciseren no opriyhe 5= c.I“ singy, rne d —
HABEOHIE TPRIOYIONLIAKS, Y — YIrOn messy nmamnanmm B vaerHecTH, nno-

@*
I KHAMRITE € AMBreHanile & BEYHoIsercs no thopmyne S-m—;-
o

Hamonoen ramme, wro nremams pomba ¢ nuaronnmsan o, n d,

BEIYHCARETCHA 1o Hopuyne S_%i‘—

5.2. ®opwmyna lepoHa

Bme opua dopMysna pAomsas TPEYroASHMEA, AAS AOKA3ATEALCTBA
ROTOPOJi MOMEBO HCTIOAL3CBATH TPHETOBOMETDHEUECKHE (yExnum, Gnuia
MPeANOKERn ADeBHeTpeuecRER =orvexaTRroM eponon Asexcaszpaiicknn
(npuGa. 1 5. 20 H.5.) B HassaE: 5 €90 SecTs. Jums B XX 8. BMECHHAOCH,
yro panume lepoua a1y dopxyay suisex ApxmEmen.

Teopema (dbopmyna Neposa)

Mnow=ge TPSYTOMLHNKS BLINHCINETON RO Gopuyne
S=/p(p-aXp-blp-c),
- a+bsc
TAg a, b, ¢ — CTOpOHDLI TPEYTONBHMKA, p = = — no-
nynepuMeTD.

doxasaTenbCTBO

C Iio To=s=0 970 Zorasasnoll dopMyae niaoma-

1 -
OB TPEVIOARHWRKA S=;absm'r, rAe Y — yroa, Oopo-
THBOJIE=R2mEE cTOpoEe ¢. Kpome Toro, mo caeacTEHIO
2 2 -4

TEOPEMBl KOCHEVCOR my:%s—. Haiigem cunye
VIJIa Y € DOMOHEN OCHOBHOTO TPHIOHOMETPHYECKOro
TOEAECTBA:
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TTIABA |, Pewnenune TpeyroneHukos

36

Hatimiare. Hanbonsiuyio ahictry; t}ijgﬁrgm!u#m#q ¢o cTopoHuim: 12,39 |

N L # R
sinfy=1 - cos’y=(1-cosP(1 +cosy) = MET UG SRS

2ah 2ab
LIV P T L
@ g DS o (e et a-ba b= kb ),

damernm, wro a-+b+e=2p, e—a+b=2p-2a, ¢ta-b=2 —2b,
a4 b= 2p- 26 Torna am--=%@epha}@.—w@~ e).

T'l'mmlmmm oro prpaserne 3 QOPMYIY IIOUAMY TRPEYIONLIMKA, 10~
aymamy 5= —fﬂ!min‘y = plp—a)p-b)p-c).

'J‘tm]mma AoiaBane, W

Sapava

Tockonbiy Hambonswan BHICOTA TPEYTONSHUKE NEPNEHAMKYNAPHA Er0 HOMMEHD-
Wel CTopoHe, HoWaeMm BUICOTY, nposedesHy:c K c1opoHe a= 12, Bocnonsayemen
meropom nnowapei. Tlo gopmyne Tepona S=p(p-a)p-b)p—c). B Howem

12439445

cnyyae p= —-—z———--48, S= J4B[48 - 12)(48 - 39)(48 - 45) = 216.
C Apyroit cropows, s:—%a.h,, Te 2!5:%-12-!1‘, otxyaa h =36
Otser: 36.

5.3. @®opmyns! paguycoB BNUCAHHOW W ONWUCAHHOW
Opr)KHDCTEﬁ TPEYyronbHMKa
Teopema (Popmyns p2aryCos SHIMCSHMNON # OMWCIHHON
OXPY MHOCTEW TPEYTOAbMKNS)
Pagwycsi BNWCAHHOR W ONMCSHHOW OKDYXHOCTER TPEYTONLHMKA BLINHCNIRIOTCR
no gopmynam 3 28 e
r=—= v = ’
F a=*b+re 45
rae r — paawyc BNWMCaHHOM oxpyxHocoTH, B — pagumyc onwcaHHon oXpyx-
HOCTH, § — nnowages TpeyronsHUKa, @, b, ¢ — CTOPOHBI TpeyronsHuKa,
a+b+
p= 3 e nonynepumMeTp.
BoxazarenscrBo
(3 Hokamem cmadana (GopMyny Aas Berymciaesms r. Ilyers B Tpe-
yroasiinke ABC co cropogamzm BC=a, AC=b, AB=c¢ touxa O — uesrp




§ 5. NpuMerenne TPUroHoOMeTRHYeIKMX PYHKUMA K HaXOXMASHWIO NNoLanen

Piac 220 16 pomiuniun,:

BHHCEHHOE okpysxHocTH (puc. 22). Torma naomais
JIAHHOTO TPEVCOJALHUKA PABHA CyMMe TAoIIaueii Tpe-
yroasauros BOC, AOC n AOB:

S=lar+ lf;ur'+~]~mr' =~1-(a +h+eyr=
2 2 2 2

T o 28
Orcioga r=—= 5
i p a+bh+e
11.1155 Aorasarensersa GopMyiast B Bocnoasavenmen
TOMI0I -:impmv IBROBKOY  TEOPENS Mmymn. CORITACIID

By QOPMPNB. DAY HOTOPEH .. -mF?.R,, omeyna i - Hovwouwey
BEHCHNNOH OIPVA O sind 28 % i A
&= "g'btf-ﬁ%ﬂﬁs- o Hin A= W Toperanye ere mmpazwenne
B (hopmyny R, mmeem .ﬁ'--—" Peopenma noxpsmia, W
Hanommmwm:
1) JAna NPAMOYIOALHONO TPEYTOASHHKE C KATETEMH @ # b # remorenysoil ¢
YACTO NPUMENAIOT DaHee mOXyuenmie QopMIE r=2"0"° u R=".
2) neHTP OKPYXHOCTH, BOECAEECH B TPEYFOALHHEK, SBAAETCH TOUKON napg.-
ceucHns OGHCCEKTPHC TPeyYTOABHHKA; HeHTDP OKDYKEOCTH, ONHCAHROMN
ORONO TPEYTOALMMKRE, SBISETCHA TOUKON NepecedeHHs CepeARHHHIX nep-
NeHAHMKYNAPOB K CTOPO=23 TPEYrOAbHHKA;
3) AAA PLIYHCACHHS PANEYCA ORKPVIXHOCTH, ONBCAHEOH OROXD TPEYTOAbLHM-
KA CO CTOPOHON @ ¥ NDOTHSOZSXALIEM YINoM (I, VAOOHO HONL3OBATLOH
opuynoli R=
2eina
3anova
Ocrosasus cassobeapes=orD TpEyToNeHu=c posHo 48 om,
a npossEestcs K Hemy B=cota — 32 om. Holowte po-
AMYC GRPYASH0CTH, ONMWCOHHOW ONONO TPEYTONbHMND
Pewenne
Tiyers & TpeyronsHuke ABC AB=BC, AC=48 cm, BD=
=32 cm — sucota (puc. 23). Tlockonsky swicota BD
ABNABTCA TAKME MelMaHoi Tpeyronshuka ABC, To
A D—I c AD=DC=24 cm, WMz tpeyronsHuxa ABD (D =90%)
no veopeme Tiuparopa AB=+247 4327 =40 (cm).
Puc. 23 Tlo @opmynie poauyca OKpYXHOCTHM, OMUCOHHON OKONO

TpeyronisHuKa

27



FMABA |, Pewenme TpeyronbHUKos

ABBC-AC _ ABT-AC AW a0t
R= ) =25
45 2.0DACBD 28D’ N 2.3 (cm).
Orser: 25 cm.

BAMCTHM, NTO 3TY BaAYY MOMKHO pernmTh 1 Ges npuMeHerms Bopmy-
ML PAAKYCE oNBean oM orpymuocTH. Ho maxoll enocoll momer okasarnesn
Bonee erommm, ocolenno Torma, Koraa HeotoAMMO 0B0CHOBAT: Pacnono.
MEHRe DEHIPA ONHCAHNON CRPYRHOCTH B JAaBNOM 1DPEVIONLIMIE,

Bﬂﬂp@ﬂﬂ:l W 3amaum
W) YCTHBIE YIPAMHEHMKS

[
T8, e cvoponnsy wpeyrosmingg sk Biew i 6 oo Moniey 1 muosiam
STOro Tpeyroabuuka OuiTe passoi 10 oa®; 15 em®; 30 cm®?
119. Cpean seex napsanenorpanos ¢ 3aasELMY cTOpONaNE @ ¥ b onpe-
ACHHTe TOY, NAOWAXL KOTOpore HamGomsmas. Orser olocmyifre.
120. Jlsa TpeyroALEWKA ONMECZHEI OKOAC OFEOE OXpY:KEHOCTH. Masecrno,
WTO HEPHMOTD NEpROre TPeyroAbANRAa MeHbINe, YeM NEPHMEeTD BTOPOro.
Karofi na srax rpeyromsEsxos EMeeT DOShnyM0 DAOIARs]

T’PAOUYECKMUE YTIPAXKHEHWS

121. Haweprare nspanvesorpaws ¢ yruoom 30° B HaMepsTe €10 CTOPOHSL.

) Buuncante niomas: TOCTPOSSS0N0 NSPANAEIOrpaMNME.

6) HawepTuTe DDEAMOYTOAREER. CTOPOHSE! KOTOPOTO DABHN CTOPOHAM
NOCTPOSHEONO Napassesorpamya. Bo ckoasko pas miomass Oopa-
MOYIrOIbHENKE Bonnime SS0msaR Depaamesorpasma?

122. Hauweprure OCTpPOYTOsSESIE TPEyIOALEEE, NIOMAZb KOTOPOrC pas-
Ba 12 cw’. Haseprure Tymovrosssssli TpeyruaBEHE, PABHOBEANKRA Do~
CTPOEHROMY OCTPOYTOARHOMY. T2=. YT00L DOCTPOEHHLIE TPEVIONRHAKE HMe-
au oy CTopouy.

MACBMEHHBIE YNPAXKHEHUSA

YposeHs A
123. Haiigwre naomans Tpeyromssnka ABC, ecum:
#a) AB=10, BC=12, /B=30": G) AB=AC=6, £A=120%

B) AC=52, BC=8, ZA=100°, ZB=35"



§ 5. MpuMmeHeHHe TPUTOHOMETRUYECKUX DVHKUMA K HEXoXAeHWIO Nnouwagen

124. HafgnTe nDiom=aD:
4) NPAMOYTOASEOTO TPEVIOJABHHKA ¢ KaTETOM 63 o m npHiesa-
o yrmox 60%;
6) napanmesorpasMa €O CropoHaMH 4 oM B 4J3 cx m yraom 607
B) DPAMOYTOARHERA ¢ AHATORANLX 12 oM M yromoM MeMAy AMaroHa-
Jsamn 30°
=3 125. Haiigure nacmazs:
a) passobeaApEeEE0oTO TpevroabEuKa ¢ Goxosoi cropozoft 10 cv u yr-
JIOM NPH OCHCEAHWE T9°;
G) ponba ¢ mepEMeTpOM 1642 em u yraom 1357
B) KHRAPARA ¢ AEaYONamIe O v,
126, Llnoma mpeprommimocs ABC pusye 20 ew®. Hastmme nopony B,
aonm ACE6N2 ey £C =45 .
TF Wadtasme yrmer mapansyenorpamme oo eroponmwm & e w12 e, ecaw
Gro B, panna 18 ot o '
= 128, Vron npw peprmge papnobeppenoro rpeyroasumca paven 30% Hai-
A6 Goxopiio CROpoEY MPEYIOULNMILE, CeNK ero nuomaxs pusnn 86wk
129, Hadiusre nyomans PPEYrONLHRKA €O CrOPORAMI
a) 13, 14 n 15; 6) 15, 26 un 3T;
B) B, 29 n 35; r) 17, 25 u 26. .
130. Cropous: napazaesorpaMMa pasHbi 25 cM # 29 oM, 8 ogHa ¥3 AUa-
rouaneii — 36 cwv. Hadinwre naomazs DapaniesorpaMMa.

=3 131. Hafiaure nwmazs TPEVIOALHHKA cO cropoEamME 5. 5 B 6 aevms
cuocobanm.

132. Haitaure paswmyes: BOMCANHOH W ONNCAHHONE OEDPYXSOCTEN:
8) passofespe==or0 TPEVICAREHKA © ocHoBaEmeMm 12 oM, eciH MeIn-
d4Ha, nDpoBeses=a# K OCHOBAHHIO, pasza 8 oa;
0) Tpeyroasae=sa ¢o cropoamMu T cm, 15 ca u 20 cx.
~> 133. HaiiauTte pazwyca: BONCAEHOR M OEECAEEOA OXpYAREOCTeN Tpeyroas-
HHKa co cropomams 16. 25 m 39.

Yposexs b

134. Haifigmre naomass TpeyroassEnsa ABC, ecam:
a) £A =0, & 55C0TH, TpoBeneHELE B3 BepmuE B u C, cooOTBeTCTEEHHO
pasEm ko= R
6) ZA=0, £B=p, a shicora, NposejeHnas H3 Bepliunk B, pan-
ua i,

20



FMABA |. Pewienne TpeyronsHMKos

40

135. Hailpuure naomans:
i) pANHODEAPEHHOTO TPEYTOABRIKA € OCHOBAHHEN 83 M, Haumens:
ninil puemnEd yrog xoroporo papen 607
6) napanaenorpamma ¢ yraom 30°% ecan GuccerIpICH HTOND YIMA Jie-
e eropony Ha otpesks pamnoi 11 em n § oem, naumpag or pop-
UL NPOTHBOJEIKAITIErs YIa;
1) HPAMOYPONLHMKEA, ARaronans koroporo pasun 10 cm 1 ofpaayer
¢o CTOPONOE yroa i
136, Halinowe naomaus:

o) pomba ¢ nepumerponm 80 ev 1 ornouermen yion 1: b

0) peyrovsIKa 00 Groponais 6v8 om, 4 om n 14 ow.

137, Badpre NEPEMELN PPEYIOABRALEA ¢ MAOLAHBIO ﬁsfﬂ em? 3 ymiom 60",
BEMN CTOPOIEY, NPHIEHRNIEE 1 JANBOMY YIIY, ornoesres wax 81 8,

138, Tlommms NPAMOYIOIREEKE ¢ IparoEamo 6 G DaRma Na (O
Hadhane onopoin psdoybomsinma;

139. Momer am » dopmyne Tepoua xors 6w omna ma passocredi: p-a,
p—b wam p—e¢ — Owre orpEusrexszoi? Orser ofochyiire.

140. Maifigpre nanborsinyn 5MCOTY B DajByC BUHCAHHOM OKPYAHOCTH
AN TPEYFONLHHKA CO CTODOEAMH:

a)4, 13 »u 15 689 10=s 17 B) 16, 25 » 39.
141, Haiiaure HOMMEHBIIYIO BLCOTY ¥ DAANYC ONHCAHNON ORPYMHOCTH
AR TPEYTOALHMEA CO CTOPOHEME:

a) 10, 17 u 21: 0) 20, 34 5 42,

142 (onopHasn). Maomazs OMECAEHOTO MHOTOYTOALENKA PABHA MPOM3BE-
ASHMIO CI'0 NOXAYNePHMETPR H2 PAINyC BENHCAHEOH OKPYRBOCTE. JloRamuETe.
143, lleprmerp passobespes=oro TpevioasEnKa pases 64 cm, a Goxosas
CTOPGHA OTHOCHTCH E OoCHOSE=w= =&r 5 : 6. Hafizsre patmves snmcaEsod
H ONHCAHHOH OKDYREOCTEE TpSyTooEa=s.

144. Buicora rTpeyroazmmxs pasza 12 o B JeaHT ero CTOPORY HA OTPESKH
aaneoft 5 o u 9 en. Hafizure pazsuves: snmcansEoll X ONNCAEBOR ORDYC-
HOCTE TPOVIOALHUES.

YposeHs B

145. Ocrosasns Tpanenus passEss 3 o u 11 oM, a amarosamsn — 13 cm
i 15 em. Haflamre oromass Tpaneomm.

146. [lapasnessnuie CTOPOES: TPAUCIHE pPasHEl 2 oM W O cM, a Renapai-
nensanie — 13 em 1 15 cx. Hafigurte naomans TPATSIHM.

147. Touka KacaHHs BOECAESOH OKDYIKHOCTH AENHT GOKOBYH CTODOHY
paprobeApeRHOll TpamemnmE =4 oTpeswy Aammoi 9 om m 16 cv. Hafigure
pajuyc ORPYACHOCTHE ¥ MJAOMAIs TPANemnH.

148. Haiiure paanye OKpyXE0CTH, ONHCAHEOH OKO0 TPANSLNE, B KOTODOI
Goxosas cropona pasHa 40 cv, oczosamme — 13 em, a auaroraas — 51 oM.



§ 5. MpumeHeHre TPUrcHOMETPUYECKMN DYHKUMIA K HaXOWASHWIO NNOWaaen

@ NOBTOPEHUE MEPEL] U3YYEHUEM § 6

Teopernyecknin marepuan

* BNHCAEHAS § OGECAHAAR
OKPYRHOCTHE TPeyTOILHHRE; 8 waace, m. 15.1

* BOHCAHHBE E OODACAHHME

MIOPOYIONLEERE; g § 7
* BENHCAHHLIE Viabi

Bapauy
149, Touxn © — yeHrp OKPYAIOE, ONNCANNOH OXOI0 PARIOCIOPOIICTO
rpeyronsnga ABC, Haipo: .

) A A@B; BOC w AOC;

0 POAYE OWPVEHOCIM, GO CIODOIR PHEYIONNINGG Panin Afs o
B0 oy © — e ORPVIRHOCTIA, BICANNONE 1 PRKOLROIO IR 'mm
yrompse ABC, Wefhnure:

1) YONL MEHEEY PANMYCAMIA, NPOBEACHHIAME B TOMIY KA

() PAARYE ORBVAEOOTN, BCI CPOPORE PPeVIaILNitie paite AJE o

3apauv ons NOATOTOBKM K KOHTponbHoW paborte Ne 1
1. B rtpeyromsunge ABC AB=8 n, BC=15 u, £B=60° Haiijure nepn-
METP W NJNOIMAAL TPEFTONLIMEA,
2. B rpeyroasuese DEF DE=4 em, £D=30°, LE=120°, Haiizure ue-
HABCCTHLIE CTOPOESE TPEVIOJALHHKAE ¥ DAANYC OKPVIKHOCTH, ONHC&HHON
OKOM0 HEro.
3. Ian rpevroas=s= co cropomamu 13, 20 & 2L

a) JlorasuTe, =10 ZAHRNE TPEYTOARHHRK OCTDOVIOILEHIL

6) HafianTme nsomazs TPEYTOILHEKA.

8) HaitauTe SassessIVio BRICOTY TPEFTONLENIEA.
4. Cropomust naps=scsorpamya passm 82 cm 2 2 o ¢ ofpasvior
yran 45°. Hafigpre ssumvio SHATOEATS B OA0INaJs DapANIeNOrpRMME.
5. Ocuomazme pas=oUespeHEOTO TPEYrOAREHEA passo 24 cM, & NpoBejcH-
HAR & HeMy Bmcorz — 16 cm. Hafiawre paguyc oxpya=H0CTH, BIINCAHRON
B TPEYrOALHEER.
6. Jluarosaas, Sozsosss cToposHa i Goapiues ocmoBamie pasHobepesuod
PpRueLy paskb coorseretrsenno 40 em, 13 em n 51 em. Hadianne pausye
ORPYICHOCTH, ONMCAEH0E OROJ0 TPATICIH,

1



Utorm rnassb! |
WTOrOBbiA OB30P IMABbI |

TpuroHomeTpuyeckmne GyHKLUK

ginp=y
COROE &
=L

i
ctga="
¥

TpuroHomeTpMyecKie TOXAeCTBa
Tpuzonomempunecxue moxdecmsa | Popmyan npusedenus

sinfa+cosfu=1

sino

Lgﬂ'.: (ﬂ?gﬂ.;}

COE

ctgoa=

COS(X

(a=0° o= 1807

sina
tga ciga= lm:&ﬂ‘.a*W.a:lE{F)J

I-:—t.g’ﬂ=-——l-,— (o2 907)
cos

l. (o0 0% e 180%)

l+etg' a=

das0*< <90

| sm{90° —a)=cosa

cos(80F —ag)=sina
Nas 0 << 90°
tg(90° —a) =ciga

ctg(90° —a)=tga
Has0° < a< 180°

sin(180° —g)=sino
cos{180° —u)=—cosa
te(180° —a)=—teu (o=90°)

ctg(180° - ) =—ctgn
(o= 0°, a= 180°)

a7




Teopema KOCMHYCOB U ee CnepcTevs

Ksaapar mobofl cTOpoHL! TPeVIOALHHKA paBeH
CYMME KEAJPATOB ABYX APYTHX cTopoH Gea yaso-
EHHOIO HPOHIBEASHHS 3THX CTOPOH HA KOCHHYC
VIaa Meday HHMH:

c*=a*+ b* - 2abeosC

Cnedemowe I

B apeyronnsmne ABC co enopo-
nmay @, by ¢ 1 yrmom C memay
owopoam ¢ b

Cuedemene 2

Beauy B rpeyroisumKke ¢o croposamu ¢, b, ¢ nu-
nomuAeTeH nepasencrro gt 4 b > ¢t no yrom C
ocoputy ecau @ b < c®, wo yron (O wyniod;

cosC = a+¥ -t ecam a* + b* = %, ro yron C npamoii
2ab
Teopema CUMHYCOB
CHEYCAM DDOTHSOIEHAMAY YIIOR! |
€ =z
= = L _— s =2R ]
sinA sinB sinC
A b = rae R — pagHyc OEPy=HOCTH, ONHCAHHOHR OKO-

A0 TPEYIOILHEHEES

43




Pawemne

TREYIONbBHWKOS

OcHOBHbI® 3afa4M Ha pelseHue TpeyronbHMKoB
Zadava Venoeue Cxema pewenun
Bapaa 1 Heano: a, £B, ZC. 1. £A=180°~(LB+£C0),
Ho eropone 1 nym Haitrn: b, e, £4 asinB apin €
. 2. b= j O —
VAN BinA sinA
A
Bajava 2 Hawo: a, b, £C. . e——
Tl s eroponam Hadinee .._\’éﬁ;g' LB Lo ey b ~2aboosC,
B yIAy M HH 1.2 3
YTAY MeAHAY HHMH B 2. eusA:b'H e
2be
a 3. ZB=1B0"-(ZA+ £0)
A 5 e
3azaqa 3 Haso:a, b, c. B+ —a
Ilo rpex cropoHANM Haftra: £ZA, /B, 2C 1. cosdA= Fe——
B ‘."- I_ I
3 coaltaSYE N
2ar
| > a 3. ZC=180°—(LA+4£B)
A 3 C
3anaya 4 Hawo:a. b, 74 i BsinA
Ho aeym croposas Hagita: ¢, 2B, £C L sinB=—-x.
H yray, opoTHBOIeNA- 2 =
memMy oxHOM u3 KX B 2. LC=180°-(£LA+ £LB).
asinC
a 3. c=
sin A
A z C

A4




@opmynbl nnowianen

Hnowads mpeyzonsHilka
gropmyna I'epona
I, )
=—absiny,
2 S=Jpp-alp-b)p-c),

e a u b — cropo- rje a, b, ¢ — cTopoHL
W IPeYTOTBHERHE, TPEFRONLGIKE,
VPO MeBRAY el tie “— MOTVTICDIME )
RN @
&
IMzaowads naparrenozpamme
S = absiny,
I#e G # b — CTOPOHEI NapaASeAorpaMMa,
¥ — Yros MesaAy HuMu

IT20wads SMRYRAOZ0 HEMMPEXY2OABRUKG

S=%dld=&in‘r.

rzed,, d, — AMaTOHATE SETRIDEXYTOALENES,
¥— yroa MeEAY

Hrowade npRMOYLORLHUKG
3

d
S=<siny,
zsn}'

The d — AMATOHANB IPAMOYTONLERKAE,
¥ — VIO MeXIV IHATORaNAME
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oM Me

TPEYronLHWKOS

Oronvanue madauysl

IMrowads pomba
=Sy,

rae d, wd, — puaronani ponoa

fnowade waadpama
i
-
B2

e d — nEmaroHanL KBajpara

@opmynsl paguycos

Paduyc enucannoll ORpYICHOCTIL
mpeyzonbHuKa
S 25

r=—=

p atbie’

rge S — maomaab TPEYTOAEERES,
a, b, ¢ — cTopoEN! TPeVTIOABEHRS,

_a+b+c
2

p — NONYNepEMeTD

Paduyc onucannol OXPYXROCTRIL

mpeyzoAbRUKS
R
48 "

v rae § — IO, TPeyroMLEEKa,

a, b, ¢ — CTOPOHBI TPEYTOILHEKA

46




I."I'rui W _. Fea by sl

e KOHTPOJIbHBIE BOMPOCK! K FTABE |
1

Jaiire onpeaenenue clayea, Kocuryca 1 Tanrendea yraos or 0° o 180°

Samauniee Qopnyas upsseaein gas yraon 90° - o n 180° - .

Choprynmnpyiive » poKangire TeopemMy KoouHYCos,

ChopMyanupyiive cHeperaug PeOPeNE KOCHRYVCOR,

ChopmysupyiiTe ¥ JIOKaMUTE TCOPEMY CHHYCON,

OnminuTe OCHOBHLIE AJPOPHTME DEIUEHHSA TPeYTOJLHHKOB.

Banmnure GoPMYIE NAOIAAN TPOMSBOALHON0 TPEYIOIBHBKE.

. Banmmuare GopMyIl NITOMANT DPOEIBOALHOND TAPANIETOIPAMM .

L Banuure QOpMyNnL PAANYCOR BIHECEHHON ¥ onuoannol oxpymenoerel
TREYIOIBHHIL,

@ LONONHUTENBHBIE 3ALAUM K FTIABE | -
151. Oceopanye pasHOOEPEEHONO TPEYTOALHHKA PABHO 42 cm, a me
A¥aHa, nmposeaensas kX Goxosod cropome, pamEa O oM. Hadizsre Gononywn
CTOPOHY TPEeYIOIBHAKE.
152. Haiignre anaronasy TapDAINENOrpaMMa, NJAOIARAS KOTOPOTO pAB-
ga 143 W% a cropomm — 4 M u 7 M.
153. Touma D se=ur Ba ocsosannr AC pasHO0EIDEHEOT0 TDPEYTOALHE-
Ka ABC. [iokaxuTe, ST0 DAZEVCH OXDyE=OCTeH, ONHCAEEHNX OROAO Tpe-
yroasanxos ABD » DBC, pas=s:.
154. Jlokamumre TeopeMy CHEYCOB METOZOM MNAOIIAMNEH.
155. Jloramure ¢ NMOMOIILI0 TEOpEMEs CHEyCOB TeOpeMy o csoitcTse Oue-
CERTDHCH! TPEYrOMbLHHKA.
156. Pemmre Tpeyroasink ABC, ecan LA=0, ZB=[, a paauyc oxpym-
HOCTH, ONHCAHHON OKONO Tpeyronbuuxa, pased R.
157 (onopHas). Ecam 1sa TPeyrodbEHEA WMEOT IO PABHOMY YIuy,
TO OTHOMEHHE NAOWAAeH ITHX TPEYTOFBHHKOB PABHO OTHOMIEHHIO
nmpoRasegennii cTopon, ofpasyiounx pasasie yrabl. Jlokamure,
158. Haijigure nnoma/ik TPEYrOALHHRS, B KOTOpOM OHCCeXTDHCA YA,
pasnoro 120° nenut HpPOTHBOAEKATIVID CTODOHY Ha orpeskn ganHol 21 cm
# 35 om.

O

LWoNOOVAWN

159. [Ise cTOpOHK TpeyroibEMEA pas=si SVZ oM B T CM, & ero Lo
maas — 28 cw®. HaitaaTe Tpersio cTopeEw

160. Kaxas wa sepmms pasHOCTODOEHEr0 TPeyroabHHEa =sBidercs OUim-
maiimedi ¥ UeHTPY BOHCAHEOR B Hero oxpva=ocTR? Orteer obocsvwiite,
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167, Tlnomas, paenobexpesroro rpeyroasuuka papia 192 cv?, a papuye
pricannol oxpystoern — 6 om. Halimre e7opoHn TPeyroabuuKa, ecan
CIO oeHoBIINe Ha 4 ey Goasme GoKoBOI CTOPONLI.

162, Ocnonanua passobeapennoil Tpanenun pasunt 22 ex u 42 v, a Go-
Koms cropora — 26 oM. Hagiznre pasgpye oRpyaciosrti, ommncannodi 0Koo
SPATIETTAN,

Japaumn NORLIVEHHON CHOMHOCTH

163, Mopnnms AN u BM apeyromsmmica ABC nepecoiaiores B rouke O,
upunen AN = 6, BM =9, 2408 =30% Haiuere nuoiann tpeyrensunra ARC,
164, B wpoyropnmmse ABQ £A=T75% AB=1, AC — Ma enopor
e B onmenenn s M ek, wao L BANM = 80" Hpavon AM nepecoxaey
OWIRAIO0IT, ONMCAIIGIO Gieoio wpeyroasuska ABC, » voune N, ne coma
monieli o vonkol A, Hekese AN L
165 (onopHasn). Jlamuna GHCCEeKTPHCH TPEYIOABHMEA BRYHCANOTCS

2becos

no opwyac I,=—bT5_, rze I — Gmecerrpues, NIPORSJEHEAN X CTO-
c

poie a, @ — yroa Memay cropozasxs b m o Jlokamare, ;
166. B rpeyrossnmke co croponos 26 cM MeaHAHLI, NPOBEICHHNES K MBYM
APYTMM CTOPOEAM, DasEn 15 cx 5 30 cx. Ha&aure aanuy Tperseil MeAHaHE.

167. Croponsl BHMDYEIOND ScTeipeXyrOSbaNEa ¢ MLIOIATL0 S DOCAeA0Ba-
TeALHO pasusl @, b, ¢ » 4. Joxammve, 9o Séé(aﬁ*cdk

168. lloxaxure QopMyay noonieas SNHCAHEON0 YETHPEXVIOILEEKSR (Dop-
myay Bpaxsmaryntst) S=(p—elg—bNg-cXp-d), rae a, b, c n d —
CTOPOHE SETHDeXYIONREI=R2., §F — &0 DOIVnEpAMET]D.

169. Jlonsxwre, uro 335 BICOT k. h, ® & TpeyroaLHWEa W pagmyca r
1
BOMCAHNON OKPYMHEOCTH BIIDOSSASTCH COOTHEOUIEHEE — = hi- '}':—TI]' .
r N
170. llenTp ORpYMEBOCTE. ST=Canzod B DDSMOVIOALHE TPEYTOILHEK,
YASAPH OT KOHIOS THOOTESFSs= =3 ( o H# 52 om. Hagswre pagmye
BIMCAHION ORPYIKHOCTH.
1. JLmmm asyx CTOPOE TpeyrOssEAka pasEsl ¢ # b, BEccexTpHen yr-
JIoB NpH TPeThell CTOpOHe TpE mepecegennu obpasyior yroa 165°. Haidigure
NAOULAE TPeYTOABHRKA.
172, B rpanemun ¢ ocEopammsMu 2 B b (@ < b) ARATOEANN B3AHMHO nepnesH-
AMKYIARHLL, 8 YyTOA4 Me#Iy DpoAomeHHAMH OOROBHIX CTOROH paBeH 45°
Haftgure sucory Tpanermms:




| HIAX BPEMEH CROAWIIA PelUBHUE NPOMBBONLHIIX TPEYTOMbIHW- |

| MEHHII B4, 510 TeopeRa: NP

UCTOPUYECKAS CINPABKA

MNpubBnusutensHo go XVl 8. TPUIOHOMETDUA KaK pa3-
OEN reoMeTpuid M3y4ahiag nouTih MOKMONUTENBHD oOHY Npo-
Bremy — peleHue TpeyronbHUKos. M 310 He YAMBUTENbHO,
gefib NOTpebHOCTM apxuTexTYpbl ¥ BCTPOHOMMM, FeOAeInu
U Mopennasanma fenanu npobnemy NOWCKa HEU3IBECTHbLIX
CTOPOH W YrNOB TPEYronbHWKa LUEHTPSNbHOW B npouecce
PERLEHMA NPIKTAHECKMX 33534

Teopema koCwHyCoB dakTHverk Buina pokazaHa yxe
B0 BTOpOR kHWre «Havan» Esxnuga, rae obobuwaercs Teopema
Muparopa ¥ NPUBOIATCS GOPMYNG! ANS BLINWCNEHWA KBaj-
paTa CTOPOHL! NPOU3BORLHOTG TPEeYronbHuKa, Martematuin

J -(&-J'i@.l({:fililm;nﬂld,. Hpesrei Myaw, Crpan bakiero 1 Cpearero
- Boctoka Takske uenomssosans NOUOGHEIE (ophiys. OpHaks:
NepHbiv YerKo chopynposan Teopemy Kockiuycos 5 1579 1

)} Buer (1540—1603), Coppe-
pena 18071 1 B pabote apy-
FOre (hpariyscore yuenore — lasapa Kaphe (:I]Tﬂf»i-}r-'-ﬂﬁ 3).

BHAUATENLHO NOKE TROPEIMbI KOCMIHYCOB Bllla OTIKp-
Ta TEOpeMa CMHYCOB, [enc B TOM, MTO MatematmkK Apes:

=

(ppanuyscan MatemaTk Bparc

' KOB K PELEHWKD NPAMOYTOfasHBIX TReyrolsHWKOB, NO3TOMY

TeOpeMa CUHYCOB MM Dbing He HyXHa. 3Ty Teopemy nuiub
g Xl B. gokasan actpeHom u3 Xopeama Ans-bepydn. Hauwm:
Han ¢ XVI B, Teopemy CUHYCOB WCTIONB3YIOT ¥ eBponenckue
reomeTpbt, a B 1801 r. dpasuyckmin Matematuk X. J. fla-
rpasx (1736—1813) suisen €2 13 TeopeMbl KOCUHYCDS.
WHTepecsa ucTopwe nosEneHna Gopmyns [EepoHa.
O mu3Hm 1 geatensHoOTM [Eposa ANeKCaHAPUACKOND M38ECT-
HO KpanHe Mano — Jiake rogbl ero XUSHW TONHO He YCTaHOS-
nedn (0OHK MCTODMKKM CHIMT=ST, ST0 OF Xan s Il 8. 8o A3,
a Apyrwe — B | 8 00 + 3) TepOH QOCTWT BLINIIOUPAXCR De-
IYNLTATOE B NMPUKNAOHLIX HSyKaX — TEOAEIMM M MeXSHuxe
(ero naxe HasniBanW [epos-Mexannxk). O MIROXUA NPpasKna
VEMEDEHMA IeMENEHLIX )"“!E.CTKCIE ¥ ONWNCaN HEeKOTODLIE MaMme-
puTenbHbie NPMBOPLI, 8 YaGHOCTM sguonTpss — npwubopu
AN\ NOCTROSHAS ¥ MIMSpS=e YD Ha meCT=0oCw. B csoem
HanDOonee SaxHOM reoMEeTDHNECKOM Npovasenssine shieTpm-
ka* [epox npueen A0ka3sTerecTeo QOpMynsl NAoWAann Tpe-
YTONbHWAKA, HbiHE W3BeCTHOW xak dopwyna leposa. Ho no3ws

| BLIACHANOCS, MTO nepsuM 37y GopMyny 8 Il B A0 H. 3. BwBen

AHAMEINATIA ADXIANMES,

Aen @pancya Birer



IMABA |. Pewenune TpeyronbHUKos

6 TEMATUKA COOBLLEHWIA 1 PEDEPATOB K MABE |

1.
74

LrL

METDH‘!E{.‘HH[! COOTHOImIeEHSA B NDOM3BOALEOM TPEVIOIBHHKE.
Maewpuieciie cooTnomenns 1 IPONEBOILEOM TR PEXYIONBHIKE (roo-
Pema Kocnnyeon, coornomenne Bperimaiiaepn). Thaomans uerapex:
YRONBHNKOR,

Toopenma Tlronemes. Tlepsuie rpuronoMerpuyeerne 1abumms.
Hpageriieene safaus 14 Pemenne Tpeyroaninior,

PEKOMEHLOBAHHBIE MCTOYHUKIN UHDOPMALMIN

1.

10.
n.

lnefisep, 1V 1. Meropua mavemariiy » mxone. VII—VHI xaacen: 1o
cobie ana yusvenedt [Texcr] / I W, Trefizep. — M. : Ilpocsemeune,
1982. — 240 c.

Kosdoposua A. I. Bezasuni maremaruusi 3agavi [Texer] / A. I. Kos-
doposnd. — K. @ @axs, 2000 — 189 c.

Rymmip, I. A. Ilosepsesss srpauencl reoserpii [Texer] / L A, Kym-
mip. — K. : ®axr, 2000. — 280 c. (Cepia <Maremarsuni o6pii Vipa-
Thms).

Maremarnunn xpecrosaria gan 6—8 waacis. T. 1 [Texer]. — K. : Paa.
K., 1968, — 320 c.

Marenmarnuna xpecroNaTis ANg crapmmx xaacin, Neomerpia. T, 2
|Texer] / ¥onopan. JI. B. Kosamnosa. — K. : Paz. mx., 1969, —
383 ¢

Iepeanman, . H. 3ammmeressuas reomerpus [Texcr] / H. H. [le-
pextsan ; nox pea. B. A, Kopzemceoro. — M. @ Oussazyrss. 1959, —
302 c.

Tosmapis, #. I1. II=a==werpus, npeobpasosanma mZioczoctd. T. 1
[Texcr] / A. II. Mosapss. — M. : MITHMO, 2004.

IIpacogos, B. B. 3aas== no nasswwerpas. 9. 1 [Texct] / B. B. [Ipaco-
aos. — Haz. 2-e, nepepad. ¥ fon. — M. : Havea : Ta. pes. dms.-uar.
awr., 1986, — 320 c. — (B-xa mar. Kpy&=Ka).

Ilpaconos, B. B. 3agaus no naasumerpan. Y. 2 [Texer] / B. B. Ilpa-
conos. — Man, 2-e, mepepab. n gon. — M.: Hayka. Ta. pex. dms.-mar.
aur., 1986, — 240 c. — (B-ka mar. KpyxKa),

Mureprer-6uGnuorexa MITHMO. http:/ilib.mirror0.meeme.ru/

Caiit smpasauuTsa «Pamoxs. http:/www.ranok.com.ua



§ 6. BnucanHan M onucaHHas
OKPYXHOCTH NpasyNbHOM
MHOIOYrONbHNKS

§ 7. OnuHa OKPYXHOCTH
W Nnowianes Kpyra




TeomeTpua — HaIle BENHKOE TBOPEHHE. KOTOpOe Hac
CEMEX 3aXBaThIBACT.
Jle Koplwaee, (panuyyscxull apxumexmop

Purypsi; HMewniEe PABHLIC CTOPOHLI H VIJILI, HIJIABHA 3ABOPANITBA-
JIH "SenoBeRa coBepiueIcI=EOM (prJlH H TAMHCTBEHHOCTLHIO, KOTODAR BCErga
COMYTCTRYeT COBEDHIeECTEY. lakue QEryps obomecTBASNH, NPHIHCHIBAH
HM Marmueckue § faxe menebHbie cBoicTBa. MEOrOVrogLHEKE ¢ PABHLIMK
CTOPOHAMH M YrIaMB YRpaliaaH (aMHAbHER repObl cpejHEeseKOBLIX Belb-
MOYK, CTAHOBHJAHCH CHEMBOZaMA TAHHEIX 00IIeCTB, a Hec/AeA0BaEHI0 CHOMCTB
AaTHX MHONMYTOALHHKGS EOCBRIAAH CBOH paﬁum B-E.’IH‘I&I?EI.IHE MATEMATHHEH
NPOLINOPO.

Wayvenne NpasEasmay NHOTOYTOMLNMR0E BEPASIHIEI0  (BIEaN0
€ DOXOMGUEDIEC ML GRDYUIBOCTE ¥ Denan N}Nm Hemppon oo
W WNAGEAIGCIRN. Baged mummpuam CHRTAGTEN SBENAYL O m)sm]mu"mm e
P NOEIPOEHNE RE&NFETE, NINONEAL KOTOPOr PABNA WNOMWANN RPN
KPY. M xoms BenosMosgEOCEns TAKOTO TOCTDOCHET ¢ MOMOIMO TRy
A1 aENeEeH YIRe MgRHO JOKBBANA, BHPAMENHE RAApaTY)a L3RR
0OEENONITE YHOUDEONHETER JIMT XAPAKIeDBCINKE KPANIE CUoBNIR BaNaY,
M HMEeIeNXN PEnena,

B nponecee JansReBniero MEyuenns reoMerpis enoicrna 10asunisy
MEOPOVIOJMLHHKOB TIOMOTYFT PACKPBITE CEKPETh! OAHOrO M3 HETEPecHeimmMx
PeOMeTPHNECKAN TRe00pasoBaAlNil — CHMMEeTPER. A €0 BPEMEHEeM, paccMar-
puBAs (UIYPL B DPOCTDRHECTEE, Bhl NO3HAKOMMTECH C TPEXMEDHLIM AHANO-
'oM NpaBHJIBHLX MHOTOYyTOABAHRKOE — IPABHIABHLBIMNHE MHOTOrPAHHHMKAMN,




© 6. BnucaHHas M OMMCaHHaA OKPYXKHOCTW
NPaBuiibHOro MHOIOYrofibHMUKa

a
L] L
u) i W
6

r

Puc. 24, Tlpasnasumg
MHOPOYTOIBEIIKH

6.1. OnpegeneHure NpaBubHOIo
MHoroyronbHuka. CyujectBosaHme
BMUCaHHOW W ONUCaHHOW
OKPYHEHOCTRN
Bri yate NeopnOKpPAINO BETPEMANKCh ¢ MHOIo-

VRONBUSEENE, B WOTOPLIN BEE CIOPONLL PABISLYL, 1 ¢ Mo:
TOYIPOUBBHKAMMA, B OTOPLIN BEO YINL DEENE] Tenn oba

B CBRGICTEA TEPICYCRBHON T MMGIOYIOUBIIEIE ONRoBHe

MEHHO, TAROE MBONOYPONLIMIC SBNSLICH DPARIINIILINM.
MNpasuAbHBIM MHOTOYTONBHMKOM HE3LIESSTIR BRINYKNLIA
MHOMOYTOMILHMK, 8 KOTOPOM BCE CTOPOHN PaBHbl W BCe
YITibi PaBHbL

Vice S38eCcTHRINE BAM BHAAMH NPEBHALHLIX MHO~
rOYrOASEER0B SBIMIOTCH PABHOCTODOHERE TPeyIroAbHEE

(puc. 24, g) = zsaapar (puc. 24, 6). Ha pue. 24 maobpa-

JeHEl TEEEe NPABHALHLIN NETHEVIOILHEEK (pHe. 24, 8)

B NPABEISERS [MEeCTHYToAbHEE (pHC. 24, 2).

Iloc=psssy cyMMA Y308 BERINVE SO0 A-VTOJILENES
pasEa I80°%(n—2), BeamumEa yraa ¢ HPABHIBHOMD
n-yTOJSEEEa ELMHCISSTCS o dopMyTe:

a, = .2 -180°.
R

BamomeuN, ST0 MEOMOVTOALHHEE SBIASTCHA BOR-

CAHHKX 3 O=pyEEOCTE, ECAH BCE 270 BSpInI=Es] JSMIaT

HA PTOH ORPYIHOCTH; MHOTOYIOABLHHK SBIACTCHA OIH-

CAHHLIM OKOH0 OKPVKHOCTH, eCiHH BCE €0 CTOpOHK

KACAKTCS STOH ORPVHHOCTH.

Teopewma (0 BNMUCAHHONM N ONWCAHHON CKPYIMHO -
CTAX NPaBUNBHOTI0 MHOIOYIoNbLHUKa)
Okono moBGoro NPaBuNbHOINO MHOTOYTONBHWKA MOXHO
onucaTs OKPYXHOCTs, W B nioboi npasunbHbIR MHO-
roYyronsHMK MOXHO BNWCaTh OKPYXHOCTL, NpUYEM LeH-
TPh! OMMCAHHON W BNMCAHHOWN OKPYXHOCTEN COBNALAIOT.
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PG, 25, 38 e e
TR RO 0 e
camuoil W onmeinaf
ORPYIHOCTHR 1 s,
HOTO MAOTOVIOARTHEN

A

HoksszarTenweTao
O Iyers A, B, C u D — nochefoBareéisune
BEPUIMAR ITPABRALIOND MUOIOYIroaLiiEes {(pue. 26),

Tlponesem BHuccexrpucn yruop A u B Oun ne
POCEKAIOTEH B HEKOTOPOH roure () (obnsaenure nowewmy),

Tpeyroasnsr AOB  anusaeies pumwﬁmmemmm
¢ oeHopaRmem ADB, DocKonsIty ZOAB = ZORA -~§

e o — yrom ganHoro mMuoreyvonnuniza. Coepmim
woumrm O w G Tpeyrousimen AOR w COB pamm
TO NEPEOMY HpMENany: ¥ wmxk cropons OF obias,
AR = CBwan mvc:@gmm TPABHARIOI0. MMOFOPIOMLIMAIL,

LOBC =208, "E » MOCKENLIEY B(? - fmecexupnen
g ABC. Wrark, rpevremanne COB pasnobenpeiiini
c ocHozammen CEB, AOC.B:.:.’GBC:%, e CO —

GuccexTpeca yraa BCD.

Ipogoaxas paccympars anpuaorsunms ofipa-
30M, nerxo YOEAHTHCS, YWTO BCE TDEYFONLHHNKE ¢ Bep-
muNGE O, ocHOBAENENY KOTOPLIX SRIHIOTCS CTOPOHM
AGHEOrD TDISEALHOIO MBOTOVIOARHNKS, paBrobes-
pesHLic B pasunie. Urcija caeayer, HYTO BOE REPITR~
HE JAES0T0 MEOIOVTOARNHEEKA JERNT HE ORDYIKEOCTH
¢ neutpox O, pazaye KOTopoi pasen GOXOBLM CTOPO-
ZaM 9TEx TpeyroasEEros. Kpome Toro, sce cropoEm
ZAEEOTD BEICYIOISHERE RACRETCH JApyrofl oxpym-
HOCTH © me=ypox O, PEAEyC EOTOpoi pases BMICOTEM
FTHX ToCViOases=0s, TPDOSeIeEELM U2 sepmnsx (.
Teopesa somazazs. B

Eemor=mo vOezmsos. 270 106oif mpassasELN
MEOMOFFOOREER HMEST SINHACTESHEVI HIHCEHHVID
H SIRECTSEESYH0 COECAEHVED OEpVAEOSTE (AoKamATE
3710 casocresTensE0). Todumy, xoTopas ssasercs o006-
IOAM ESSTPOoM STHX OKDYMEOCTER, HHIKISANT NeHTPOM
HPaBHISHOI) MEOTOVIOALEHEL.

UenTpansusiv YIom NpasMnsHoOro MHOTOYronbHMKa
H33LIBASTCS YIOM, NOA KOTOPsIM CTOPOMA 3TOTC MHOTD
YronkHWKS BUANS M3 BTD ueHTpa



§ 6. BnincanHan ¥ ONMUCAHHER SKPYXMHOCTH NPABUNLHOTD MHOTOYIONLHWKA

o 180

A C B

Puc. 26. K aoxnonrenseyny
hopNY A PASYCONT BIN-
canHoi # oumcannoil
OEPAVRHOCTER DPAIILIL:
ROPG =Y I'0ALRIIKA

T a

Tax, ga puc. 26 viusl AOB, BOC, COD,.. — uen-
TPANBHEIE VIVIBL NPABMILHONO MHOroyronsHMKa, Oue-
BHIAHO. MTO MEHTPAALHLIN YI0J NPABKABHAIO N-YIroih-

360°
HHKA paBen — .
n

6.2. @opmynbl paguycoB BrivicaHHOM
M ONUCaHHOM OKPYXXHOCTEn
MPaBrunbHOro MHOFOYIQILHMIKE
Fanmxm BUBCANNOIE 1 oNNeANIoN GRPYHMoCTeI

WG AL MOBKN NG, B0 WY
onrg ('TOI}DIII:EI hURRLED LESRITE T TN

Teopema ((hopmyinl pamaycos BIKCAHNON 1 ol
CaHHOW OKPYXXHOCTEN NPABMNLHOINO R-YroNbHWUKA)
Ans GpasWUABHOrC n~YronbHWKa PagWychl BNMCaHHON
¥ ONWUCIHHOW OKPYXHOCTER nuwm::rrmnuq:apuymu
2tg &0 2sin 130
fAe r — pamMyc Bnucannoi oxpyxuocTn; R — pagmyc
ONWUCIHHON OXPYXHOCTW; @& — CTOPOHA M-YroNbHUKA.
AokazatenbcTHO
O IIyers 0 — nenTp NpPaBHALHONO N-VIOALHAKA
co croposoE 2, A 1 B — cocepnmne Bepmimsnl 9TOro
n-yrozsawxa (puc. 26). Torza = paz=obespennom
rpeyro=suxe AOE Soxozme cropons 04 w OF — p=
ARYCEI GESCEEH0H ORPYAS0CTH, & secora OC — pagw-
VC BEECSES0E OKPYEEBOCTH JAEHOTO A-¥TOITLEHEA.
Tioes0s5EY BHICOTA SBASETCS Tas:me GuccexTpa-
coft # megnasol TpeyroasHuka AOB B CenTpaabRER

6oy
, T0 B Tpevroasunke OCE
ﬂ'

yron AQB pasen

ZC =907, CB'-—-AB—- 2, ﬂﬂB——-éAGB—— 180° '
Orciona PB . n
= = - - —
g ZCOB 2t 130
I
R:OB:_—CL ——— ais{'}Q. .
sinZCOB 4. }

Teopema joxasana. B L



THABA 1L Tpaswnunwie MHOrOVIoAsHWKA

]

Puc. 27 [Om. raicxe
o, 87

56

Cnepcrswne

[t npasusisHoro T-YronkHRKa Co CropoHon @, npi 1=3,
A, & papmycsl BIWCAHHON U ONUCAHHON okpymﬁoc‘r@l& Bl
Hmcnm'rcst NO. CASIYIOUAM (hOpMyIIAN

| b

|

iy
¢ 2
6 _Ee;’i @,

o
HeSerenrensyio; 2008 DPABRULIOTe (Dasioeropon-
HEro) TpeyroasHERA (B=3)

a Y a, a .,
= = - R ——= - H
el 2R 5,10 N
AAS NPERBEAREOTO “eTHpeXyToabEMka (kKsanpara) (n=4):
_— ﬂ‘ i R"' a, = ﬂ‘ -
AR npmxﬁmn mecmyrnmxa (n=86)
r= & a‘J_ R=—5 =d,
180° 2 _ 1807 %
2?-3—'— 2sin —
]
3aaoua

Tinowesas XSGEPGTE, OTMCOHHOTO OKOND OXPYRHOCTH,
pasHa 48 oo, HoliawTe NNowaas pasHOCTOPOHMErD Tpe-
YTONbHAKG, SMACOHHOTD 3 TY M2 ONPYMHOCTS.
Paisesime

TlycTe OKXORG OXDYXHOCTM OMMCaH KBGAPAT € NNOWa-
asko S=48 om® (puc. 27, a). Toraa cTopoHa Keoapa-
Ta a,=v48 =4J3 (cm). M2 gpopmynsr r-="?‘ umeem
r=23 (cm). HolinesHuri paguyc r ABNSSTCA PAAMYCOM
OMWCOHHOIA OXPYXHOCT R Ans pasHOCTOpPOWMEro Tpe-
yronshuxa (puc. 27, 6), nnoweas kotoporo Heofxoammo



g D, SNUCaHMan W anucanHan GKPYMHOCTH NpasnbHONc MHOTOYIMGNbHAKa

Puc. 27 [Owoninnne)

Puc. 29, Tloorposans
BIOHCRHHONO IKRAJPLTN

HaWith, Tlockonuky R=-=, 7o a,=R3, oTkyao

0,‘;3_ [}
Tle wopmyne RACWAAK PABHOCTOPOHHEND TReyroNnhHmia

i i N
Orper: /3 cmb,
BameTii, W0 B TOM CHYUAC, KOMAA B HANUC
1:@‘“’ MAST O BHMCANHON 1B 0HNCANIOM NP 1
MBI IVROMBMICAN, B0 JrGemanme NepopATYMemn i
© NpPEGEERNEEN QoD ORI BIWS NeIONBI "
XOn MOsHS oBoanauarh @, 1 b, CovIHERCIHENIO.

6.3. MNocTpoeHne nNpaBuAbHbLIX

MHOTOYTORBHMKOB

PaccuoTprn crocofll mocTpoenns HEKOTOPHIX
NPABMNEIEX MHOIMOYFOALHEKOB ¢ LOMOOBI HHPKYAs
B aEEefxm. Bm yme vMeere cTpoRTh NPABENLULIN
(pasBOCTOpOEERT) TPEVIGEBEEKR H Kuazpar. Has no-
CTPOEHES IPFIEX BHE0B HDARHABHKX MHOTOYTOSLEHHEOR
TACTO HemOELSFET OOHCAHBYIO OKDPYHHOCTE.

Iocrpomx npesazanll MECTHYTOIRHEK 0 OTO-
porof . [locs0IeRY CTOPOHEa TEKOTO INeCTHYTOILEERA
PaBE8 pe==yTy OOECAEEOR COEDyEBOCTE. DOCTPOHM
CHageqE CEpF=00CTs PESHYCA 4 B OTMSTEM Ha Hel
OPOEBBOEEYI0 Touxy A, (pec. 28). 3avem B3 Bee Hax
B3 ODeETDE TENEM e DRIEYC0M 0 HPOBEAEN AVIY B E2 o2
OepeceScs==E C ODOCIDOSHEGH ORDYISHNTEN 00o3HAYHM
TOURY A,. [IocseI0osaTeasB0 OTHIANAIBAS TAKWE AYTH,
DOAYYHM TOSKE A, A, A B A, 0 NOCALAOBATEILHO
COSIMNE HX OTDEIRaMIL

Bootinie. ais DOCTDOeHEN DDABHILHOTO BITH-
CAaHHOIO NMSOIUFTOSREHES JOCTATOUHO HOCTPORTH ero
DeHTpagisEmE yroa. Haopuwmep, jins ksajgpata oH pu
sen 90°, 3Eawsy, €COH TPOBECTH Yepe3 UeHTP CEPYAHO-
CTH JBE E3aHMNE0 NePOeHONKVIAPHBI® NpAMLIE, TO OHE
MEPECeKYT JABESEVE) OXKPVIRHOCTE B BEDIIHEAX BAMCEHHON
kpagpara (pac. 29).
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FNABA Il. MpasvneHbie MHOTOYTONBHUKA

(8

Piac, 30, Hocrpoonye
TUII OO R E IO
B QAR

Puc 31, Tocrpoeasue
I ERE O OITHCH HIOTe
TPEYIOALHINRN

Ecag B OKDYHKHOCTh, BOHCAH NPABHIbBHLLN
EFTOABHRKE A:A:...A“. TO HETPYVAHO NOCTRONTL NPABRIbL
E5it BOHCAHHEIR 2r-yroanank. Jlaa oTor'o JIOCTATOYHO
paszeduTs Xopas A A, A A, ..., A A (a crepopaTensiio,
B CcOOTBeTCTBYIOmHe ayru) nononam (pume. 30, a).
Hz puc. 30,0 noxasaHo, KaK, HMes BHRCAHHLIA
KSaapar, NOCTPOETL NPABMALHEIT BOHCAHHLIA BOCh-
muyroasaur. [Ipumenaa sror cnocob, MOMHO 3aTeM
mOcTPONTL npaspasnni 16-vroxsaur, 32-yroasssg
® Boobme npasRAbHLIE 2'-vroabHuK, rae k& — moboe
BETYPAIBN0OE YN0, bommnee %

I NEETROeHEN DPREEALITONG GIMEANNONG 1AYTeI:
BUKS ACCTATONHO POBEETN KACAYEIBNLIC X OXPYIIOULT
¥ EEPINANAX IPABMALHOID BIUCANNOPE ey nenzLa.
Ha pae, 81 nowasabo, ka1 wakum OGPESOM NOCPHOWI,
TpEsaLIIE onpearI L MDEroNLIHK.

ITpmneaensne NPAMePs HORERHEAIOY, I Mo
THE BUAEL NPABEABRBIR MBOLOYPOULHEKOB WMONNO 110"
PO ¢ MOMOUILIO WHeI 4 aimeten. Onmaio
He BLE NPARAALHLIE MBOTOYTOILEHKH AONYCKAIOT Th-
xoe nocrpoenne. Hanpamep, joxasaso, 4ro ¢ HOMO-
M50 UHPKYIE B AHHeHKE MOMHO HOCTPOMTS TPABMIL-
gui 1T-yroassuE, HO HENB3s NOCTPOMTH UPABMIBHEIL
CENEVIOILEHK.

Bonpocbl u 3agaun
o YCTHBIE YMPAXKHEHMUS

173. Sfisasercs A6 Sp===ALELIM MHOIOVIOISHHEOM passofeipeEEnll Ops-

MOYTOMLHLINE Tpeyroae==K; poMi ¢ yraom 60°; opsmoyroas=sK ¢ HEpABHL
un croposama? Ilosexs?

174. Bepuo @, o
8) ECA B TPEYTO=HHEE BCE YNNI PEBHN. TO 05 ABISSTCH OPESHIL-

HEIM:

) ecan 5 SeTsIpEXYIOABHNEE BCP YIUTBI DEBHLI, TO OE SRISeTcs mpa-

BHALERINT

175, Cymma yiviop IpaBnibHOro Muoroyroabunia passa 180°% Kaxona
PPIJIVEIAS Mepa Y Ena 200 MUOroVIouLIal



§ 6. BAMCAaHHAR U DNMCANHER CRPYXHOCTY MNPasWNbNOro MHCTOYIONLEHNKS

176. Moryr nm OnccexTpHCHED ¥IVIOB IPABHALHONO MHOVOYFOIBHUKA M Ce-
PEAHEHLIE NEPTICHANKYAAPE K €I0 CTOROHAM NePECeKATLES B JBYX PAAHLIK
Tourax? lovemy?
177. Cxroabko ymioB MMeer IpassiabHLEI MHOTOVIOABHHK, B KOTOPOM:

a) pnauye onneaHnol oxpysxgocrit B 2 paaa Goabnle pasuyea Bpu:

Aol DRPYIKHOCT;

0) ecropona paBHa paaEYCY OHMCAHBON OKpYHIOCTH?
178, Onumnro, ®uw, MMes A50BPAMEIAE HPABIILIONO 1§-y1010ncm,
VOCHPONI 1 PamANLIIT JeBsEByToNIINIG NpaEmLIn B6-yroanmic,

9 IPAYECIKIAE YIMPARKHER A
179, n{J{"i'Imﬁ’Jlfi NPABENLELE mecTHyroaLe ABCDER
a) Tposepmare anerouams AD. Onpexsinie s u;tﬂrmpw QLIS
Hit KOTOPBLIE 9T8 AHATOHAKE ACNHT ANEHLIN MCCTHYTOALHHK.
6) llposeanre auaronane AC 7 AE. Onpegensre suj oSpasoBaBnimxes
TPEYTOALHHKOE.
=> 180. Mocrpofite NpABRALHES TPEYIOALEMK M BHPOMLTe €ro u3 GYMATH.
CpemxsTe yrabl TPEYPONBHERE Tak, 9T00M MOAVYHACH DPABEISHLIN NECTH:
yroaseuK, B KUKOM OTEOINEEER TOSRH CPesn ALAAT CTOPORL! Tpeyroakunka?

MACBMEHHDbIE YTNMPAKHEHWSA
YpoBexb A

181. Ounperesrre KONNYECTSS CTODOH HPABHARHOF0 MEONOYTOILHMKA, USH-
TPAASHMHA Yyroa KoOTOpOro pases:

a) 90~ 8 2= 8) 20°.
182. HailiamTe Yyram ODEBSISE0I0 AVIOIBHNES, SCIH:
g n=>0 B) m=6; 8) n=10.
—> 183. Onpegeante XOAMIECTSD CTUPOE HPABHALEONG MEOIOYTOILEEES, B KO-
TopoM:
a) nenTpansuuil yroz pasea 307 0) cymma yraos pasan 18007

184. [loxmicure, 4T0 AMArOHARS NDABHILHOIO DHTHYTONLHHEES HAPAANETE
HA OANOH M3 Ero CTOPOH.
=2 185. Iloxanure, uro HauboABmAs NHATOHANL NPABHALHOTO IHMECTHYIONL-
HHEKA JIeUT ero Ha JBe Tpamenms.
186. Hailigure pajgunye okpy:RmocTs: .
a) muncanHoll B MpABEABHLIE TPEYrOALHME Cco cropomol BY3 ow;
0) ommeannoil oxono Ksazpara ¢ nAcIMAnLI 16 em¥; -
B) BNHCAHHEON B NPABHASHRI TRCTHYIOILHIK ¢ DEPEMETDON 3643 o

EC



£10)

187. Haiinure:
i) TLAOIAAE DABEOCTOPOHHEEr0 TPEYIOJIBHUKAR, OKOM0 KOTOPOIO ONHCa-
HA OKDY/REOCTE pagmvca 2 om;
0) AnaroHanE X3aIpATA, B KOTODEE BIHCAHA OKDYIXHOCTE DASKYCA JZ o
B) NEpIMETD TPEBEILHONO MIECTHYIOALHENEA, OKOR0 KOTODOro ONHCAHA
ORPYHEOCTS aEaMerpom 8 oM.
188. Banoauure Tabamumy GOpMYN AAS BEYHCACHHA CTOPOHBI 4, PAAHY-
ca R onucanroll ¢SpYVH0CTH H DAEAEYCA I BIHCAHHOE OKDYIKHOCTH JLNH
OPIBAABHOTO A-yTOoaLEERA.
il Ruepesa, | ruepesa, | a wepesR | a _uepesr | Ruepesr | ruepes R
i
d
{3

189, Covenme nampanmaie BMeer GOJMY MWPABHELHONG THEYIOABINLA
GO ropeNei 8 e, Famew nowiees Grs ML EaME) I Iore
MOTRININGIKONO CPEPHOES, B8 KOTOPOPO WEIMOROBNEIOT HANHUBIIET
190, Tlonepeunoe cevenne HePeRIMEOro ﬁp:;fmm  RBAAPAT ¢ ARARTONANERIO
4fa era, Madirre wanBoamnmm JUEAMETY KPYINero Creppeus, Korepdl
MOZKHO BLITOMHTE 33 Taxoro Gpycka.

191, Tlocrpoiite npassabHBl IWECTHYPOABHAK ¢ nepumerpom 12 ed. Bur
THCIUTE DACINAAE HOCTPOSHHOND MEeCTHYIONbHNKA.
192. Bummmere Xeaapar B ORPY:XHOCThH pagmyea 3 cd. C ooMOMBIO BIE-
CAHHOID EBAIDATA HOCIDOITe NPABHALHEINH BOCEMEVIOALHHK, BONCAHHLM
B JAHHVIO OKDVESOCTS.
" DOBeH 5
193. ﬂumgm. ©T0 SESUIENH VI0od ORABHNES0N0 MEOTOFIOABHEEEA papes
ero NeHTPAABHOMY ¥Iay.
194. Onpeneamre 20FE<9CTBO CTOPOE HPSBHILHOIO MEOTOYTOABERKA, YIALI
KOTOpOro pasEb:

a) 1205 6) 1087 B8} 150°.
195. Hafaure:

4) DEpPHMETD Spea=ILAEOT0 MHEOIOVIOASHEESA CO CTOpo=Oll 5 oM H BEY-

TPeHERN Yook 1447
6) cTopoHY GPRSEALHOND MHOTOYIOALHEKA, DEDHMETD KOTOporo pa-
pent 48 cx. a sEyTpenEWi yroa B 3 pasa Goasme SHEMINeTro.

196. Jlorkansre, wTo CepPeAniL CrOPON NPABMILHOIG I-YTONLHMKN SBIN-
IOTCH BEPILIHAME IPYTOTO OPABNILHONO N-YIoALHUKA,

]




FIVIH 1 ONHCanbaEs oXpyisaciy I PO FAHOYDYI

o197, Jloxancine, W10 BePIM#HS! TPABUAKHONO 2n0-yrOALMUKA, BOATHIE YopLa

*

DAY, AEET0NeH BEPHINHAMT TPaBHIBERONO 1 YTIOHLMMIA.
198. Hanityre:

a) IIomARs UPaBHIBHONe IISCTHYIONBIHIEA, BUMCAINHOIO B OKPYAC-
1O, GCHN NIONATE KBALPATE, ONHCAIION 01e0M0 210l oxpynio-
ean, pansa 64 en®

0) nmomann KBpagparta, OUECAHHOIO OKONO OKPYIKIOCTH, €cuy 110
HYAL MDABKILEONS TREYIOALHMICA, BINCAHNOTO I 91Y ORPYATIOCT D,
RN

W) PRANYE OKPYIMHOCTE, OIMCANH0N OXOA0 NPARMILIOTD WIeCTHY 0N b
PR, BCHM pajpEye ORPYSHOCTE, Bumcannoll B ooroy amecumn
YRONLIK, pased 88 e

199, Naiorre:

0) DOMBIL KEAADALE, BIKCAMBOPO B OKDYAHOCT Ly GEIIN IO,
NPAHHALHONO IIECTEFPOXLENKE, BIOHCAHHOIO B 37y OKDYIKHOCTH,
pasna 63 cxn¥;

6) naoman, NPABRALEOTG TPEYTOALHHKA, ONHCAHHONO OKOAO OKPYIK-
HOCTH, eCHAR NNOMASS KBAADETE, ONHCABHOTO OKOJNO STOH OKPYIHO-
cry, pasna 36 cu®

H) pAANYCH ONHCAHESE B BNHCABHOH OKpYXKHOCTel paREOCTOpOR-
HEIO TPEYrOALENKZ, €03 PasHOCTh: 2THX PAAHYCOB pasHa 3 oM.

200. Banoanure rafawny dopuys A3s SHYHCIRHES NIOMAXE S TpaswAs-
HOI'O A-YyTOALEHKA €O CTOPOEOH £, paamycod R onmcannod oRpYyREOCTH
H PAZNYCOM I BIHCAHHOR OXDVEEOCTHT.

| = Swepeza, ‘ Suepez R ' S=epesr
| s 1 |

| ¢ | | '

L6 | | |

201, [loxkasure, 4TO cepezmSHie DEeDNCHIANKVIADNM K J00LIM ABVM CTO-
poHaM NPABMILHOID MEOTNOFFOALENES DEDeCceEalnTed WAW COBDAZAIOT.
202, Jlokamure, 9TO NpsaMse. Ha KOTODHIX IeMaT GHCCEKTDHCH ABYX J0-
Ghix yrion NPARSHABHONG MEOTOFTOABHEKE, NEPECeRalOTCH ILTH COBNAAANOT.
203. ToctpoilTe oxpy=HOCT: paamyca 3 cM. Jlas gasnoll OKDYIKEOCTH
nocTpoiiTe NpaBHAbELIe BOECASSENl B GNECAHELIH WIECTHYTOABHEKH H Bl
HHCAHTe OTHOMEHNe X NiOmazef. SaBMCHT OB 9T0 OTHOIEHHE OT JJAMHEI
paanyes OaHHOR OKDYIREOCTE?

204, BrouiuuTe B OKPYRHOCTS SPaBEILHEIL BOCHMHYTOIBHEK. Batumcanre
ero nA0mAadhL, ec/in paguyc oXpyAHocTH pasen R.

61



IMABA L Npasunbhsie MHOTOYTOALHAKXKA

Yposexs B

205. PasuocTs SHEIUEEX ¥TI0B BVX OPABNABHIIX MEOTOVTOILHWKOR pas-
Ha 24%, & pasuocTh CyMM BCEX BHYTDERNIMX YIIOB 9THX MHONOYTOALHWKOB
pasaa 720° Onpesennre KOAHYECTBO CTOPOH KAMAOIO MHOIOYIONKHNKA.

=3 206. Onpeacante KoJHIEETEO CTOPOH NPABKILHOTD MHEOIOYIONBHMKA, 0Ca0:

62

d) cymma MeTnpex ero BHYTpeHMMX ymion Ha 240° Goamine CYMMII
OCTAALHEIX VIVIOB;

0) cymma MeTLIPEX BHYTPEHRMX W JBYX BHCITHEX €ro yIVIon pann HT67,
207. TIpanunnuniil 1peynoasuuK, KBaapar u HPaBUNLHE IIOCTIHY PO
IMeon opmniaKosspe nepumerpn. Halanie ornomenne ux naongoeld,
208. TIpamsaninidi PPEVIONLINK, KBAADAT 1 IPRBHALERI ey Ion 1K
BHUCANBLT B O7NY. OXpYaoens. Haiiume ornouesng ux 11ao1naei,

209, Joxascnme (hopmyry SABNCHMOETH CIOPONLL @y, IPARKILIONO BIIMCan-
HOIO. 2n-YIoALIMEA OF pasyca R onMcanuHol OXPYMHOGIS ¥ CHOPOHL a,

NPARHALEONO BIMCAHHONG 7-YTOALHERA ((PUPMYRY yOOEHUR WUCAQ CMOPON
NPAsuABHOZO GNUCGHNOEC RMILOLOYZOILHIUNG):

¥

a,, =J2}2*—2RJR’ - Pi- .
[Hoasayscs orofi hopmyaoii, supasure uepea R CTODOESE! IPABHALHOTO BOH-
CAHHOTO BOCAMHYIOABHHSA H JABEHASNETHYIOILERKE. )
210. Bumwmre B OKPYAHOCTE JAHHONO pagMyca R mpasmabmnil pecsru-
VTOJLERE,

a) Joxaxncure, ST0 CTOPOHA @,, TOCTEHHOTO ASCATHYIOALHIKA W pa-

auyc R OKPYIKHOCTE OTHOCATCH B «30710TOM CEYeHUNs,
0) Bustniure 8 JAHEYIO ORPY/KBOCTS NPABHABEBIA DHTHYTONLINIK.

MOBTOPEHME NEPEL WU3YYEHWEM § 7
Teopetuueckui marepuan
* ORPYACHOCTE M KPYIS
© BOHCAHHBIC VIVILG
* DOESTHE Namazes.

3apaun

211. Jise yraa Tpeyroazsnsa pasEnt 15° u 857 Hafizmre uesTpassitsie
yrisl, 503 KOTOPHME CTODOSES ZASHOTO TPEYIOSLEESE SHARH M3 UeHTpa
GOHCAEECH OEpPYHEOCTH.

212. Jize cTopoHk! TpeyroasuERa pasus 6 oM 1 8 ¢, a ero nmomans — 24 e’
Haiiawre pagmycwr omucanmoll u BuMcANNON OKpyKEOCTENH TPEYTONLHNKA.

7 waace, § 19

8 xance, § 7, 16



§ 7. [AnvHa oKpy>XHOCTU U NnoLLaab Kpyra

71. AnviHa OKpPYXHOCTU W AYrN OKPYXXHOCTH

Honyaures HaraszEOe OPEACTABICHHE O jJUIRHE OKPYHOCTH JA0BOJIb
HO HNPOCTO — FAR FTOTO AOCTATOMHO, HANPDHMED, BOODDAIHTL, WTO OKPYH-
HOCTE — 3T0 MeTATAWSSCKHR 00pydY, KOTOPEIH MOMKHO DASPE3ATE B NpOHI-
BOALMOR TOuKe A = pacnpaMmuts (pEc. 32). Honyumm orpesox AA,, axuHa
KOTOPOI'0 H SBIASEICH TAMHON OKDYERROCTH.

T

Pric, 32, Hapmsamion npejeranyening o Jumne oxpyamosmn

Pwc 33. K onpeseneso
AAHHM OKPYMHOCTH

Choprymaponats  Crporoe oNpPepenenne Jnmi s
ORPPIHOCTH BIBINICIITEO CHORKEEE PROCNOIIIN 1o-
CASAOBATENEHOCTE BOMCAHHLIX B OKPVIRHOCTD L panHab
HEX nyroabiukos. lepaserp awoboro Ws HHX Moer
CUBTATHCA NPHDIHIKEHHEIM IHAMEHMEM JUIHHLL ORpYa-
mocT (puc: 33). IIpn HEOrPARKUEHHOM BOAPACTANNHH
uECAf N TAKHE M-YTOJLHHKHE BOe DJAMMKE IPHIACIHIoTs
K OKPYKHOCTH, 8 HX NEPHMeTPH BCe MeRbINe OTIH4a-
H0CA OT JAOHHE OKPVHEOCTH.

Hrag, onpeseiny Jaasy OKPYAHOCTRE RAK Be-
EEINHEY, K HOTOPOH CTPeMSTCH OepHMeTpH [DABHIL
EESX A-YTOABHHKOS, BIHCAHHLIX B JAHEVID OHPYRHOCTE,
TpE HeOrDAHEHYeHHOM BOJDACTAHHE YHCIA M.

Mpexae weM DpeacTasuTE GODMYAY IIHEE
OEpPYEHOCTH, CPOPMYAHDYEM BAREYR BCOOMOTATEN L
HFHO TeOpeMY.

Teopema (0D oTHOWEHWH ANWHLI OXKPYXHOCTH
K € AgnamMeTpy)

OTHOWEHNE [ONUHBI OKPYMHOCTH K €8 [uaMeTpy
52 33BHCHT OT OKDYMHOCTH, T. . 3TO OTHOWEeHWE OOHO
¥ TO e ANA NOOLIX ABYA OKPYRHOCTEN,
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FMABA Il MNMpasvnsHbie MHOTOYIORBHWKH

Prc, 34, Jlyrn oxpyaig:

HokazatensbeTro 2TOM Teopemid BEINOANWT 34 PAMKH MKOJABHOTO Rypca
reomerpin. [Hostony opaeegem mamms ofmyin cxemy paccy:xjienuii, Ha Ko-
TOPhIX OHO OCHOBhIaertA (DOAHOE NOKasaTenbeTso npusogaTcea B Ilpnao-
wenun 1),

Pacemorpun ase oRpYEHOCTM ¢ paauyeams R' n R" » snucarnbe
B HIIX DPABMALHES A-FTOABHHKW ¢ nepamerpamu P u P Ilockoasry

nzﬂ’ﬁnlsw
P . R’ , L
P, =na, =n-2Rein ", o ~i=—— =T omyns =T
a P 2R s R R R

n
IIps HeorpaHEWSEHHOM BOIPACTAMME 1 TIEPHMETDH /-YTOALHH-
1608 NG MIPOAGIENING. CUPEMA AL 1K JIIWHN, COONHCPCINIONER. OIQIHNO"

grof O TR 1»1,»&&@, PROEAE 068 YAy NOEICHIIEN 1}3@@%{% na o
\\‘ TN
MR 7;;?’ e gf,: o MG BVIREDMEATES TEOPeKol,

Tawam obpasei, AXS BEEX  ORPYINOEICH  OUMOICMNE AL
ORDPYNCIOOTN 1 NEEMEEDY SHAACTCH UOCTOSHIMN YBeNoM. N0 Vaeno
npnaro obosagans rpeucekold Gyinoll 1 (Irracres wime):

¢
oR

Jloxasaro, ¥To T — MPPAIHOHANLHOR MHEAO, JHAYCHHEE KOTOPOro pan-
no 3,1415.... Beaugui rpeveckuit yuenwii Apxusen s 1T 3. n0 B3, yera-

L

22
HOBKA, Y70 PalHOEaIREGe YMCI0 .1 ARAgeTCA HPUGAHKEHELIM SNAMeHHEM

YMeHA T € TOUHOCT=S: =g COTHX. [lng OpaRTRUecKHX ssigmchneHnil ofnriro
HCTIOUIBIVIOT 3FaYessEe m= 3,14,

Hrax, aaaHEa oRpy&HOCTH pasmyca R semamc-
aserca no dopuyae C=2xR.

Brruncans zaeey | Ivrs OKDYESOCTH € rpajye-
== mepoft « (puc. 34). MNocxoasxy Zauas OKPYAHOCTH
pasaa 2rR, TO AAEEHA ZVrE ¢ rpagyvcEol Mepod 1°

2R =zt
COCZABANET — . T.E&E — .
360 180

Mosromy aaw\a AYrE OKPYEHOCTH C rpaayc-
I EQE Mepoll ¢ BnuRcasercs no dopasyae

=R

Iu =

CHN B PDIE I OT Moo ' 180



§ 7. AnvHa ORPYIMHOCTA U NNollagh Kpyra

Puc 35. K ofiocnosa-
HED POpMY AR
AIOMAAN KPYTS

7.2. Tnowagb Kpyra u ero 4yacren

Hamomuum, wro nofstue niomanmn fuao onpes
JAeNIeE0 B BYPCe I'eoMeTpHn 8 KJAACCH NNtk Jud sMino-
POYTOXLHEKOE. JLuA onpeaesenis mIomain Kpyra npo
DOAEM DACCTHMENIEN, ANANOIIUNLIe TeM, ¢ NOMONLIO
KOTOPEIR CUPEAGHSINACH JIHIA OKPYIITOET!,

Hirax, naougadvio kpyed, OPPREMYEHNOTO JANIOHT
ORPYIPOETHIO, OYMEM CUMTATL BEMMBIY, 16 KOLODON
CIPEMBICS WA, TPARRARIOIG Ny ION LI, B
CHNHOTO B BANANIO 0IPYAHOCT D, T113E HEOI DA eI oM
BOGPACTANME YRCna 1.

Teopema (hopmyna nouaia Kpyra)
Mrowant kpyra pagiyca I psiamnensieres no hopmyne
= &R ' t '

Kex B = cayuae ¢ AnuBol OXPYACHOCTH, ACKAIS-
TEeASCTBO 9TOH TEOPENS) BLIXOANT 38 DEAMKE HIKCHLHO-
ro Xypca TeOMeTDHH, HDaTUMY CHOBA NPHBEAEM AMINL
ofmyio cxemy paccy:aenEnii (NOMECE JORESATENLETEO
npaeoartTes 3 lpraoxennn 1).

Bosimes B ZaSEVK OKDPYXHOCTH pazmyea R
Opas=abEsid N-¥yreasHEK A A..A_co croponoil a4,
H B 3707 A-VIOALHHE BOMINEM elle ogay ORPYAHOCTD
pazayca r_ (prc. 35).

Tor==
s i < -~ _ 1 _1
A 353.'-;' A A =ns A _H'Eaa"; 'E‘P.r. .

rae P_ — mepEweTD n-yrOabHHEA.
Hs npmeoyrotssoro Tpeyroasauka A OB nmeex
is0°

. = Hros

Lr
. iS50
apods
3

130° = =
3Huueswe cos—— crpemures k cos0°, roropuit pa-

ses exmamme. C gpyroil cTOPOHS!, IPH BOSPACTAHNM 71
BIHC2EHHAN OEDYMHOCLTE <OPHANHIRZETCHs K ONHMCAH-
HO#: r, — R, a mepuMerp BNHCAHEOrO N-yroJbHE-
ka — & ziueEe C zagsoil orpys=octi. Hrax, npn
HeOTPAEWTCHEOM BOSDACTAHUI N HMeeM

S=2cr=Lorr R=2R".
2 2

- lipi EeorpasnYeHEON BOIPECTAHNE N1

CTDEMETCHE K HYIN, CIPA0BATEIALED,



MMABA Il. MpasunbHbie MEOTOYIOMbHMKM

3apava

fruHo okpysHocTy pasHa 121 cm. Halhawte nnowaas kpyra, orpadmUyeHHoro
BOHHOW OXPYRHOCTEFC.

Petwerme

Toekonbiy anvwHa oxpyxsHocTH pasHa 27R, To no ycnoewio 2aR =121, oTkyaa
R =6 cm — paawyc nasucl ORpyxHocTW. CnegosarensHo, no @opmyne S = nR?
umeem: S=m-62=36x (cm’).

Orser: 36K cmi
3anaua

Ronoi pomis. BuTe ANWHG NPOROAG, WIOEI CAENATE W HeTe ORpYRHOCTY,

KOTOpOA. OFpaMAMRaeT moUGRs 154 GWe?

- Tloekoitliy. nAoians kpyra' pabka 1
. L |

qTo 56w |£%ﬂ ] mMﬁ-ﬁlM ]a;:

[ i ) o | o _
|| et Haiiaem anny [nposoaa Ino | gopuyre €= «’?:rk
i | | |

NN NN

— OF BATHHCKD-
fo =CekTop* — pe3lsy
CermenT — O7 natvm-
CXDID SCBIMeHTYM» —
OTPRES0K

0

M

Miac, 36, Kpyronoil conrop
(315

Pelenme . .
rRY, 16 o ".’if-ealill_ﬁm%uﬁI'ﬂFE‘f*"'J-lﬁ?il yi;iwv{lﬂ_pém

[ 115407 | b | )
E‘ii ¥ '\-KM =T (em) = PaBAYC AAHHOM OKPYRHO-

oot 6122704 o

Otper: »44 cm.

BaMeTHM, UT0 B YHCTO MEOMeTPHYSCKHY SAARUax
OTBET MON(HO NPEICTABIATE B BHAEC DVKBEHHOIO Bbi-
Paxenus, COMAEPIKAMEr0 M, 8 B DPHRISNLIX Janauax
FFEZATeNLHO MHCNIC T 3AMEeHATH Ero EP!IGHHEEHRHM
SEETeHHeM.

Onpepgenesme
KpyroBsiM CEXTOPOM H3ZuB3STCS 4aCTs NpYra, KOTOpan
FEXMT BHYTDW COCTESTCIEYOIGETT USHTDINSHOMD yrna
Ha pue. 36 samrpuxosas Epyrosoft cexrop, Ko-
TODiIl COOTBETCTBYET MeHBINeMY OEeHTPRIBHOMY YI-
=v A0B (e1m ooBpaeTcH B& Ivry AMB).
Hockonsky nmmomans xpyra passa nR®, To mao-
miass KPYIOBOTO CEKTODE, EOTOphEI OOEPAETCE HA Iy
: =R
5 i'. paBHa =" Hrak, naomazs spyroBoro cex-

$0p2. ONHPANMIErocs Ha VTV © FPanyeHoll Mepoi o,
ssancaseTcA no dopmyae

. aR*
'.S.'iiulrr = 36“‘ ':.x"



§ 7. AnnHa oKpyXHOCTY M nnowasb Kpyra

Onpepenexune
KpyroebiM CerMEeHTOM HEILIESSTCR YacTe KOYTa, XOTOpaA fe-
T N0 QRHY CTOROKNY OT NPAMON, NEPECERICILLN AAHHIN KpyT.
Iipn nepecewesnm xpyra c npsMol AB obpaay-
HTCH ABA EPVIOHRIX cermenta: Ha puc. 37, @ sammps-
Xo3an MeHLBUINE Kpyrosofi cermMenT, a =Za puc. 37,0 —
BONBLIIHIE KPYToBOH CErMenT.
aomans cermenya, He PABHOTO HONYKPYI'Y, Bhi-
IEHCANCTCH No (dopuyie
8= %-uisﬂ,

T O e PPRMYOIAN WeRa YT, ORI RTOIOH
namamik cormensy S, — BAONLANG PPeYTONLIIRIGE
¢ BePULEHANME B UEHTPe KPyra i B womiay aroi ayrm,

Ilpm swom anak ks najae BWOMPATL, Ko

o o> 1809 a swanr e — Rewmn o< 180" B cayane
Pue. 37, pronoi o= 180° aemen':}inn.u.:-lwcsl HONYRPYPOM, IOILL Ko-
arhEn _ opoero: pania ’—2—

Boripocbkl w 3apaun
YCTHBIE YTMPAXKHEHWS

213. Oupejenure, Kax HIMEHATCA JIHHA OKPYRHOCTH B OJOHIANL COOT-
HETCTRYIONIENO KPyra, Scimn;
a) PAARYC OEDVESO0CTH VBETHHHTH B 3 pasa:
6) AMAMETD OSDYEHOCTH YMEHLIINTL B D pa3.
214. Bepuo am, 9To ZIHHA OKPVIEHOCTH DoIsize ee yTYpOes=0ro guamerpa?
215. Moxer an nromajihk DDABHALHONO MEOFOYPOALBHMEA, ROHCAHHONO
B OKpyHHOCTS, GumiTs Goanme EIONMAAN XpPyTa. OrPAHNSEHEOrS AaHHON
ORPYHHOCTRIO?
216. Epyrosofi cesrop ongpaerca Ba ayry . Onpegeaure, ABASETCH JR
VIO (& OCTPHIM, HDSMEM HIH TYIRM, €CIH:
a) AANEE AVIE, OTPAHENHBAIINEN CexXTOp, paBHA SeTEEpPTH AMHHL
OKPYRHOCTH;
6) naomans CERTOPAH DABHA TPETH NA0IMAAHR EDyra.
277. Us wpyra pazsyea 4 supesan cermest. Oupesensve, sBRASercs Ax
AEHHWR cerMNeET GOIRmnIM BN MENRINHNM, J9M SOAVEDYE iU
8) NIUIALe cermeuTa pasza 9u:
0) nomansk cermen’li PABHA NONOBUHE IIOMAAN OCTANIIENC Ynery
KpPYra.

&7



FNABA 11, Mpasunurble MHOMOYIronbHNKA

@ FPADUYECKUE YTPAXKHEHUS

218, Boummre B Kpyr pasEocTOpORHMI TPeyronbHEK. Beraeawte uBerom
‘obpasosanimnecs cermenThl. Kaxoss rpaaveHEas Mepa MX avi?

=> 219. Haueprarme ABa Kpyra ¢ oGmIMM 1eHTPOM H paguycamm 2 cM u 3 oM.
Cpapuirre na 1Vas 10104/ MEERIIEID KPyra ¢ MAMNAAbLIo ofpaiosanine-
roea xoawia, Ilporepsre NpasEisHEOCTL CPABHEHNS TYTEM BEIYHCICHMIL,

MACEMEHHBIE YIPAMHEHIAS

Viposepis A
220. Haiiymre:
aj) ANHHY OKPVIHHOCTH, pagmye Koropod pasen 6 cm; *
0) paAByYC ONPYKHOCTE, ZameEa KOTOpoR pamza 12,56 ca.
221. Haitaare ATHRY ORPYREOCTE:
a) BOMCAHRON B KBAjApaT maomajsio 144 cm’;
6) onucanroll OKOAO DASTOCTOPOHHETO TPEYrOAbHEE&E €O CTODPO-
noil 443 o '
B) ONHCAHEHOI 0KON0 EPESHALHOND MECTEYTONLHHES ¢ DepHMer-
pom 30 em.
=3 222. Haiijuime AIMHY OKpYREOCTHE:
a) BIMCAHHON B PABHOCTODOHHHI TPOYrOABHER DAOIEZ® SvV3 oM’
6) onucaHECl OXOND KS2SpeTa © EHANOHANRW S oM
223. Ha paccrossus 2198 = soseco agexTposoas cosepmaer 50 oboporos.
Hafizpre ItaMeTp ROIeca.
—>» 224. Buwncaure ATHHY Kpyroscl OpOHTH ECEYCCTESHHOND CoyTHHEA Jow-
a3, eCAE OH BpamnAeTCd HA paccrosHENN 330 KM OoT JeMHOE DOBEPXHOCTH,
a paziyc 3emum pasen 6370 x.
225, Haiipure anuEy AYIH ORDY:RHOCTR pamgayca R, ecam ee rpajycuas
Mepa panua:
a) 90 6) 135°; B) 340°
226. Jpmnn MasaTiika nadresaste yacos passa 60 cn, a yroa ero koneGanuii
cocrasaser 30° Halianre jneey gyrs, KOTOPYIO OHMCHLIBACT KOHEIL MASTHHKA,
=3 227. Hailpsre qHaMeT) OKPy:REOCTH, ecay ee Ayra anunoi 12,56 oM umeer
rpagycuyio mepy 240°
228, [Inuna OKPYyAHOCTH WEDROBOH apess! pasHEa 75,36 am. Haitanre nuo-
mamgk apeHil.
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§ 7. AnvHa OKPYXHOCTW W TNOIaAL KpyTa

229, HaiiamTe Giomazs KPYra., OFPAHHYLHEONO OKDYRHOCTBLIO: —
a) BHcaEEcHE B HPABMJLHLIL MECTHYTONRHHK co cTopoHoil 843 o
0) onmcam=0R OxOA0 KBagpara ¢ mepusmerpoM 1242 ewm.
230. HaiiauTe naomass KPYra, OrpaHNYEHHOIO OKDPYAHOCTHEN
a) ONMCAHHGH K00 PABHOCTOPOHHETO TPEYroAbEMKE ¢ BhicoToll 6 onm;
0) BnHcaEHOE B RBAAPAT ¢ AnaroHassw 14V2 oM.
231. Paauvest onpyvamocTeill cTpeaxosoit mumens passs! 1, 2, 3 u 4
(puc. 38). Haligsre Da0ilagh Kamaoro Hs TPEX KOSl MBIDEHMN.
232. Jlse Tpy6um BosonpoBOAA, BHYTPEREHHE AHAMETPH KOTODHIX pan-
bt 10 em 1 24 cx, SeodXOANMO 3AMPHHTE OHOI, He HaAMEeHAN NPONYCKHYIO
cnoeobuoers. Waxmm gomocer Dams suyrpenm Mamerp Jensnil pyhm?
233, Halipmre INOUEAE WPYIOBOro eeIerop ¢ papmyeom 1 e o, ocan:
W R=0, 0=120% 6 R=8, o=226° ) R=12, o= 0%
234, Hadumae J'I]Iﬁmgi?i‘.ﬂ!a DONLMEND 11 MEHBIIEIG RPYIORBIX  COrNenIon,
N KoropMe ¥pyr papmges 1 penmwncs xnwa,mi puBOi PapyeN.

Yponerks
R35. Madare pnpay GHpyAROCI:
n) PuMcaNol B ApesronnIt ¢o croponamy B o, 206 cv n 80 ey
B) onmcanuo oxono HpAMOYIONRIIKS eo croponamz 0 cm o 8 om;
B) BITMCAHHOE B HPABMJBHLIA IMECTHYTOALHEMK € NAOUIAALIO GJE en,
236. JLinEa OKPY:REOCTE, BIHCAHHON B PaBHOGEAPERHYIO TPATIEINIO, PARNA
12n om. Hafigure nxomanb Tpaneimn, ecxu ee Gokonas cropoun pansa 13 em.
237. Halizure zamsy oKPYIKHOCTH:
a) smecansgs 3 poMG ¢ mearonaname 30 cum 1 40 owm;
6) OMRCEEEOR OROA0 NUPAMOYTOALHOMO TPEVIOALEERA € KATETAMM
14 cx 7 48 s
238. Hs puc. 39 == corxte H3 ANHNYHEIX KBEADATOS HI0ODAMEHL! UYL
COCTOSIINE B3 I¥T ORDY/RHEOCTEH ¢ 3ajaEEnMm nesvpawss Haitaure:
&) nepeMeTp =300paensEon uryps (pac. 39, a);
0) naomazs 3E=SpRIMPEHOE HACTH EpyTa (puc. 39, 6).

&l

|

'I

\

Puc, 38 Puc. 39

[+ 0y



TMABA II. MpasuneHble MHOTOYTORGHIAKK

= 239. Ha puc. 40 Ha cerxe B2 e EEEUNNY KHAJPATOR H30OPATEHH (hurypz,

70

COCTOAINE HI AVT ORpVRsocTed ¢ 3aganummu uenTpama. Hatiaure:

a) nepumerp usobpaszennoff gurypn (pue. 40, a);

6) naowaxs saxpamesHol wacTn Kpyra (pue. 40, 6).
240. Onpegennre JAAWMHET I¥r, KOTOPHLIC ONMOKBAIOT B TéueHMe 2 YACOR
HOHILL CTPENOK YatoB HA 3gaHnH Xaph'r{m-mcm‘n VEMBEDOHTETA, SCIM JIJIHED
uacopoil erpeaxy pasua 2.4 m, a munyriol — 3,2 w,

24T, Ma Hyern MeranmEeckoro HPORO/, MMOOEro (hopMy 1y DRy
noers paginyed 3w, neobRoNMIF0 eRalETL Kouhie. Haiimie papiye prore
KOMAA, GEI IPBAYCHAS MEPE AT cocrauaner 1207,
242, Maiijiae nomps RPYrt, O1Payamons OXPYHIIOCT IO
/) OICARNol OXeIe PEEBORAREINOND IPEVIONLINKA ¢ OCIonNI-
oM 4B en 1 upoBeacHnoi 1§ newy Meanod 82 e ¢
6) mcannod B posb ¢ nepumerpon 48 ow a yrwon 1207,
243. Hadppre NAomaas XPYra, CrpauEuen O oKPYAHOCTHIO!
#) ONHCANHON OKOZO NPIMOYTOABIAKA ¢ NeEwwed croponoi 4 om
B Oyrnom mexny psarogassmsu G0
6) suncannoli B TPpeyroALERK co cropounmn 11 om, 13 o # 20 em.
244. lipe oxpymEocTH maenT obummi wenrp O (puc. 41). Hoxasirre, g10
nAaouaAbs OfPASOBAHHOND KOALIA DABHA NPONIBEEICHAIO WHPHHE KOTh-
na AB ma puumy OKPYJRHOCTH ¢ TeM e uewTpon M pagsyeom OC (C —
cepennua AB).

245. Mnomaxs cexropa ¢ ayreit 108° puswa S. Hafizure pamuye cewropa.

Puic. 40 Puc. 41



§ 7. [inuHa OXPYKHOCTH W naowaib Kpyra

246, Mabanre naomanh Kemaoro s CEIMEHTOR, KOTOPLE Hemar wie
BIMCATIHOTO B OKP\BRNOCTE pagryca F NpaBHALHODO M-VIOJABHMKA, OCHM:

) n=3 (pne. 42, a);  6) n=4 (puec.42, 6); ) n=06 (pue. 42, &),

= 247. Paamyc xpyra pasen R. HaiizuTe 010mags KPYroBOro cerMenta, Ayra
KOTOPOTO paBna;
n) 60% 6) 240"

Yposewnb B

248. Tlo pamuzm puc. 43:
8) AORISKHTE, 4T ILI0ESss 3aKpaillPERCIC TPEYroIhHEKA DABHA CYM-

Me AoHIANEH 3aKpEInenanix cepumros (pee. 43, gk
0) rafizwTe NEPpHMeTD $EryDiE. KOTOpas Haofpatesa Ha ceTHe 12 Hpo-
BILTRHEIX TPEVIOULESROS CO cTopo=ol 1 3 cocToNT B3 IVr ORpy®-
HOCTefl ¢ 3paaENBDES mesTpasH (pac. 43, 6).

Puc. 43



TNABA Il NMpasunbHbie MHOTOYTONBHAKK

—>» 249. llo aasmus pae. 44:
&) AOKAZKATE, YT0 IUIOMAh 3aKPAmeHHON (DUTYPs! paBHA CYMMD MJ0-
Imajel mecTH 3aKpAIISHHBIX cepnukos (puc. 44, a);
0) RaiianTe nepEMeTp GETYDRE, H300DAMKEHHON HA COTHe H3 eAHHNYHEX
KBAZPATOB B COCTOSINSH H3 AVE OKPVIKHOCTER ¢ 3AXaHELIMM USHTPA-
Mu (pic. 44, 6).

N |~ /
LI ST /
a 6
Puc 44
250. MNaomass =pyrosoro cextopa pasaa Om ow®, a Anmsa ero Ayrm —

2x ey, Hajizere osomans Epyra, SHSCAEHOMO 2 70T cexrop (p=ac. 45).

Puc. 45
-3 251. Cropoms! TpeyroasEura pas=sl 17 oM, 25 ex u 28 cum. OxpyEBOCTS
¢ HeHTpoM Ha HEaupboremed CTODOHE TPEVIONLHHKA KACASTCH IBYVX APYIHX

cropon. Hafianme naomaas spyra,. OTpasEiveREONC 3Toil ORpYAEHOCTRIL
252. Oxpy=E=0CcTS ZeIHT HaMIVI0 CTODOEY DABHOCTODOHHETO TDEVIOALHNKA
Ha Tpi pasEme sacTH ganaoll 2 cx. Hafiadre naomajgs wacTH TPeYIoidhb-
HHIH, Jedcanedi BHYTPH OKPVIKHOCTH.



§ 7. AnwHa OKPYXRHOCTA W NAOWALE Kpyri

@ MOBTOPEHWE NEPEO W3YYEHWEM § 8

Teopermuecknin marepuan

o wnopena Daneca; cpeINHe MM
PPN POILIERA 11 TPaTIen s 8 KAACe § 14
. h : . §

o geopesa lugarops.

& waace, § 6

B'anatm

.(J-mrx-m & n .ts A No féﬂm G‘M*I)JSH‘,? m'- upamm\kj lﬂlﬁdﬁmwn pacmammmr:
OF copean orpesxka AB xo upamolt {.

254, Owpasxn A4 = 10 cx 8 BB, =28 e — paccrossng m-'rwexﬂ B
A0 npﬂmﬁ!{mm,rl !Bmmommpuny or npaxoi). Hajignre
paccTonHBe MedAy Toukaxm A B B, ecam A B =24 cwm.

3apaun gons NOAroToBKY K KOHTponbHOW pabore Ne 2
1. Hafianre BHYTpeHENE = EEHTPAILHLIA YITH HPABHIRHOND ABSHALLA-
THYTOALHEMKA.

2. Iaomazs KpyTa, BOECSHEONO B KBaipart, pasna 16z ca®. Hafiawre
ILNOHIAAL HKBAAPATS.

3. Hafiawre IaMsy OXpPy==0CTH, OSHCASEEOH OXGNC NPABEALEOND IIECTH-
FroanHREA, HaROOSnIDas SEarosass. KoToporo passa 14 ca

4. Tpasuasasil Tpeyrom=sss ABC snucas B oRpy=socTs. Hafianre mo-
majs TPeYIroaAsHENEa, ecas aam=a ayre CAB cocrapaseT 8Bm ca.

5. Onpeaesnre ROAHYECTSS CTOPOE GPABHILHOND BNECAHEONO MHOTOYIOIL
HHKA, €CAN EAXKISA CTOPOSA CTErEESeT AVIV 3K CM, 8 pagEye onucassol
oRpy®muEOCTH pases 12 cm.

6. llpamoyroasEsii TpeyromsEEs ¢ rEnoTeRy3ol 12 w ocrpamm yraom 307
poucan 8 xkpyr. Hafizsrre =momsae Rammore #3 cerMentos, KOTOpLe OTCe-
KAXOT CTOPOHE! TPEYTOALESER.
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VIiiIWwI VI 21Dl |1t
UTOrOBbIA OB30P MNABbI I

MpaBnnbHbie MHOFOYTrONbHUKN

TTpaguauisim ANOZ0Y20 NI HASPIBACTCA BLITYRILIE MUOTOYIOILHIN, | KO~
TOPOM BEE GUOPOIL PABHEL ¥ BCE ¥TAB DAREEE!

Ipanmasiii qegg'j?gfﬁﬁnw Tpanmasnnii
PPOYIONLIIL {maaﬁpa i HEOCTY OB
—
e 6 e
o, = 60" @, =90" o= 120°

Dopaysn Jas REIHCACHES Y4 ¢, IPABRABLEOIC N-YIOJLHHKA:

n—-2 180°
n

HesTpasnisie ¥rEoM OPSBEILEONG MEOTOVPOALHEED BASH- |
BRETCA YTOA, 0CE KOTODHIM CTOPOHA ITOTY MHOTOYTOILHE-
l K8 FEAHA B3 ero DeETpa. lleBTpansHniil yroa NPABMALHOTO

| -

A-yIrOLEHEERS pESES

n

BnucaHHas » onucadHas OKPpYXHOCTH
NpasnnbHOro MHOTOYTONMBHWKE

Teopema ¢ sHECARROE ¥ OCRUCANHOU OKPYRHOCMRAX
APEEUALHOZ0 MHOZOYZOALRUKG

Oxono m060re SpARASS0r0 MEOTOYTOAHHKA MOMKHO OINICATH |
OHPYXEOCTS, B 3 J000E DDasnInEL MHOTOYTOARERK MOXEHO
BIHRCAT: ORPYSS00Th, TDESEN HesETDhl ONHCAHHON B BIMCAE-
HOft OKDYREOCTEE COBIAAANIT.
[pasnasEsill MHOTOFTOIBHNE HMEeT EAHHCTBEHEHYIO BIHCRH-
HYI0 i eANHCTEESEY 0 ONHCAEHY 0 OEPYIKHOCTH

74




WUrorn rhass: Il

Dopmynbl PagUYCcoB BRNUCAHHON M ONUCAHHON OKPYXHOCTEN

s npasuwiviozo
Y2 ON IR

ﬂ

e — e

i
L
B

ey

2aln
I

A nanpasunviozs
MPeY20NbHIEKG.

;?m-&{if—

-R:%—
;:_3

Hna weadpama

==L

2

R= -a'“l
Je

Hua npuewasnpzo
uLeem uyza.’t BIWLKL

e VS
2

R=g,

DPopnynbl DA CKPYIKHOCTA W KPYFE W WX MacTer

Peopeata o6 omnoutenuu Sruni oxpyseoenae i ee duamenpy.
Ornomenine AN GKEYMNOGIN % 6e MUHANMGIDY 1 SREIGI 01 ORRPAOIc,

g L
T.C. OHO OMHO H 10 e AR MOOLIx ABVE ORPyRROCTel: Eﬁ:xﬁi.l!

Hnuna
OKDYHHOCTE
C=2xR

Ilnonians kpyra
S =nR"

ffpy:olu.ﬂ CEAMOpOM BAAMBASICA SACTE: KPYVIa, KOTODaEE APMHAT BHYTPH COOT-
BETCTEYIOIE!'O EHTPANLRON yr=a

F,',--’“' s PSS s ]
(g e | 7 romazs |
0 EDYTOEOTD
/ =B 8 | cexTopa
‘ I’zﬁ'u o ; __,——E— ¥
| la | 360 |

Kpyzosu.m cezmenmom 2a3siBACTCS T20Ts EPVTS, ROTOPAS JL0KiT 110 OIEY CTODO
HY OT NpAMOi, nepecexasmeil Jas==i 5pyr

d, ILromaas IInomans
v CerMesHTa. CerMenTa,
KOTOPLIE MeERm:e RoTopsil Soanme
NOAVEPYyTa OOAYEpPyTa
nR’ s ar'
=5, - 8 __=———0:1/+8,
w360 = 360 5 ‘
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TMABA Il. MNpasunbMbie MHOTOYroNbHUKK

0 KOHTPOJIbHbLIE BOMPOCHI K IMMABE I

16

1. Hafire onpejensesre NPaEAALHOT0 MHOTOYTOJILHHKA,
2o Tloiamsmne GOPMYINE) PAAMYCOR BIBLANNON 1 OTMCANNON ORPYIHOCNOH
A TPRBHRALIOPG. AP PONLHIE,
3, Bripagues pROsyent prmcaniol B onncamaol oxpyminocied:

1) MPABIABNONO TPEYIOILEEKA ¢o croponol @)

6) wmanIn co oroponell @

1B) NPABMILHOrO IHECIIYIONLHEERA CO CTOPOMOI .
4- CJHHH.IM'I'B nnn*r;mamae NPaBEIBEOT 'rpe;\tro:umm-na, WRAAPaTa, -
BUALHOTO IICCTIIY oMM,
5. Copmynnpyitre Teopemy of 0THOMEHMH JNHHEL OXPYABOCTH K 00
Juanneerpy, Tlaaomine np:aﬁ NMKEHAOE YHEAOR0E BAMEHNG HRONO 0INOMIEHI,
T ono obomninercs? b
6. Banmuimie GopMyIBE 405 OKPYSKI0CTIE B AN AV OXDYIKHOCIN,
7. Bamwmmre GOpNyAY DIOMSIR KPYTA.
8. Onmmmrre xpyromoit cexrop. SBammmure GOPMYIY NEOMAAE KPYTOBOI
CeRTOPA.
9. Onmumre kpyrosoit cermesT. SsnamuTe HOPMYIY DACIAAM KPYTOBOPO
CeTrMEeENTR.

AONONHWUTENDBHBIE 3ALAYM K IMMABE i

255. Cymma sHYTPeNERX YrI0D DDEESILHON0 MEOTOFTOALHEKA BABOe GOUL-
Hié CYMMB! €10 HHeITHEX yT=os. HaEssve naomass 31000 MEGMrOVIOILERKA,
ECAE PAINYC OKPYREOCTH. OUBECZS=OR OROJI0 =ero. pases R.
256. B opamoft yroa snmcaszs ospy==ocTs pazmvea 4 o, Hafixure mepu-
METD (PATYPH, OrPpaEESeHSOS CTODOSaME VIA2 ¥ MESRINEHR Zyro# oxpymx-
HOCTH, JAKINMENHON MeXAY TOYRKEMH KaCaERSH.
257. Onpegennre, Gymer A¥ NP2ERIEHNM DaBHOCTODOHHRI MHOTOYTOML-
HHK, BCOH O

@) ONACAR OKOAO OKDYKHOCTE; 0O) BOHCAE B OEDYAHOCT.
258. B oKpy¥HOCTS, BONCAEL KB2ZDaT H IPABHABLHLI TpeyroasHuE. Hait-
JANTE NIOMANL TPEYIOILHHEKS, SCOE IIOIAaNL KBaJpara pasHa S.
259. [esTpM ABYX NEPeCeXKaOIIEXCSE OKPYMREOCTEHl JeMaT N0 DA3HBE
eTopoHkl o7 #X obuelt xopan aaEEos g. ITa XODEA B OZE0H H3 OKpYIKHOCTEN
ABASETCA CTOPOHON BOMCAEEOrO KBAIPATR, & B IPYroft — cropoHOoil
HPaBHALHOIO BUMCAEBOTO MECTHFIOADEHNKA. HafnaTe PACCTONHES MemAY
NEHTPAME OKpYMHOCTE,
260. B cermenr, ayra xotoporo passa 120° = umeer gammy [, BOmCana
OKpyRHOCTH Hanboasmero pagnyca (pue. 46). Haiignre pnuwy artoil okpysc
HORTH.



Vitor rnase |l

261. [Ise oxpyuEOCTH HMeT 06mmE mentp. Halijwre naomaze olpaso-
BAHEOIO KONBHR. eclH Xopas Gonsmies OKPYMHOCTH, KACAKIIZACHA MeHL-
wedl, EMeeT mamEY 24.

3apayu NOBLIHEHHONW CNOXHOCTA

262. Orpesxs, CoOBMHEAIINNE CEPEANER KAMAON CTOPOHL KB2ID2Ta € KOH-
AME npmm:emmeﬁ CTOPOHBL, OrPEEEYHBANT BEINYKALIE S0CEMEYTIONb-
nie (pre. 47). Spnaenen an o apasgassMe

T e Jors
A 1 \p

)

Puc. 46 Puc. 47

263. Jlloxaxumre, WT0 NUOMIALL DPABHABHONO INECTHYIOISHEKA pPaBHa

4
5 MPON3BEIeERS IBYX ero HepABERIX THAroHAJeil,

264. Cropomz xsajpara pasHa a. Hsfigwre JNHHY OKPYXHOCTE, KOTOpas
NPOXOANT Hepes KOHUL ONHON CTODOHBI ¥ HACAGTCA UPOTHBOISEAINE:.
265. Cropoma EBagpaTa pasHa a. Kaxnad BepIIMHA KBAjDaTa ABAAETCH
nenTrporM oxkpy=mocTH pajgumyea o {pmc. 48). Hallgnre nepmwerp Kpuso-
AMHERHOrO veTmpexyroasauka ABCD.

266, Jlee oxpysmocenn ¢ pajuycanwm 3 ¢m 1 9 M XACRIOTES BHENHNM
ofpnsom B roure A, Hexoropss mpaMas KACAOTES MO ORPYIHOLI e
noroukax B w C (pue. 49), Hajere momonidas KpUBoAuHeiaore Tpeyro:
mnee ABC 1 paguyc OXPYyIKNOCIE, BIHCANUol u nero.

Pwuc. 49



MTIABA Ii. NMpapunbHbie MHOMOYrONbHUKY

NCTOPUHECKASR CIMPABKA

Henoser ¢ NPeBHMX BeMeH NPORBNAN WHTepec
K NPaBANBHEM MHOTOYTONBHUKaM, NpasusibHsIe HYeTH-
PEXYIONpHWKY, IWECTAYIONBHWKW 15 BOTLMUYTONbHWKW
BCTpEdalTCn B ynbTypax [ipesqero Erunts n Baunowa
B BUAIE HACTEHH KX WZit}ﬁ[’lﬂMEHl‘lf‘l W }'KQBI_JJEI-IMﬁ M3 KaM-
HEL [PeEnun (RERoB HTepecoRang Npobnema AeneHuA
AT QIPYHOCTE T NeRTOPOE KeNMYECTRG PaBl
UELCTEIA AU DT PO N PAANI I BIIACER 15 0T O
yronsiareR: Aconenosania nharoperues B s1om Ha-
ARABNENAR B CHETeRaTHENPOBaN EBKNMI0IM, KO-
[osiiA B I@TRETTOM IONATE « | laval » ONATIHBEST NOTTPORNIAE
NPABIAIHOLE Vo I ONEIIAID © IOMOLLSIO LAY 14 - Kapn I'ayce (i
Helke. Onsaxo, NOCTPOUE NPaBUNLHEBIS N-YTONBHUEA
npw n =3, 4, 5, b, yMerbie QONI0 32 MOTMK A0KA3aTh BOSMOXHOCTE NOCTROSHWA
NPABANLHOID COMUYIONbHWKa ¥ pessTHYTONbHKWKR. B obilem suge ann npo-
CTBIX YMCEeN i 3Ty 3anavy peusan B8 19-neTHeM BO3PACcTe 3HAMEHUTHIA HEMEeLKMA
matemanak Kapn Fayce (1/77—1855): o+ nokasan, ywio ana nioboron=2%+ 1, roe
k — HaTypasnsHOE YUC0 WK HY Nk, 33825Y ACNSHWA [YTH OXPYXHOCTI Ha 7L PasHbIX
YACTEW MOXHO PEILIATE C NOMOLBID WMDKYNS W AMHeWKK, 8 AN APYTvX NPOCTLIX
YN n Takoe NOCTPOeHMEe HeBDIMOMEID.

FpW GTCYTCTBMM TOMHBIX METEMSTHYSCKHX DACUETOB B NPOWNOM WLWPOKO
MCTICNBL0BANUCH NPMDNMXEHHBIE BERVCRSHWR W nocTpoeHns. Haubonee wk-

DO NDOMPKSHHBIS BhiYACNSHEs DMMOHAENWME B8 330sYaX H3 HaXeOoHWe

S - - - - -  E——— I [ VARl = = y -
tHELl DY XHOOW W GROLLSOM XDy, tliE2 B NanMDyoe FvMHEa VAV B B0 H.3.)

YESIRIBaN0Ch, “TO B XK34ECTER NROUiZEWM KDYIa UIBAYET NpMEMMET: olians

2 ) . B i © 256 _.
§ EB3BDaTa 00 OJUPOHOM, PasHOM = mAaMSTDa 5:[E .?.R] = ﬁE:‘,T e ans
-] g 9 81
. . 256 _
uicna © asbupanocs npubnuxequs E-ﬁs,mos... . B apyrvix erneTokmx

Vi BABMNOHCKMX TEXCTAX BCTPE4AETCR NpMbmxenme t= 3, KOTopoe BNORHe YCTpa-
WBann TorgallHnX 3emnemepos. [ipestve pUMARHE C NOMOWBIO NPSMOTD M3Me- 38
PEHAA [UTAHBE OKPYKHOCTA BEPEBKOR nosysnn npubmukenme = 3,12. Ho nep-
Baf NONbLITKa QIIpEAsneqHs Yicna © Ha OCHOBaHW TeDPeTUYECKIX pBCCWEHHﬁ
Deina ocywectenesa e il 8. A0 H. 3. NPOCNZBNEHHLIM APEBHEMPEYECKUM YHEHBIM

b = A r w




Nrorvw rnanss

Apxunmenom. B caoei pabore «06 MIMepEHW KPYra® Ha OCHOBAHWK M3MEpE
HWUR NEPMMETDOR ONWCEHHYX W BNMACaHHBIX MHOTOYIOMBHAKOES OH [OKd3an, 4To
3 ;‘:- <K< 3% . MpubnuxexHoe IHA4LHUE T = % =3,14, NpEANOXEHHOE ApXK
MELQOM, MCNONL3YETCH, K3K S50 UIBECTHO, U B H3LLE BPEMS.

C nosBneHenM HossEX METONOE BEMUCNPHUK MCCNSa0BaHNE HMCNa T NPo-
Nomkanics, B 1736 1. leoHapll JANep BLIMWCIMA B C TOMHOCTL0 Ao 153 -ro aecs-
THHOTO 3HaKa. MMelHo o seen B obpaluenne obosnaverme 1t (nepsan Oyxsa
rPEYECKoro CNoBa Nepu@epva® — KPYT ). B Halle BPeMA IHEYSHHE R BINWCNIEHO
€ TOMHOCTBIO A0 HECKONBXMX COTRH THICAY 3HAKOB, U B NPECCe BPRMS OT BpemMern
NOABINITCH COOBIIENIAS O OB SPEKOIIIRR? TOMHOCTIABTIR S IACARIIAA, O BTI4
JMOCTASEEMIAN NPEHGTARAMOT FHISHEC Paspe Ui A KA [Bekopaon | annecc,
B MAKAKON O NPAICTANSCKOTD SHAUCHIAR TAKan TOUHOCTL HE MMEET - OME I
AEAOHCT M|yt H]b.ﬁi?‘lﬁi'llj!m%ﬂi&-COBI'.’-!@M'E?I'-I'%II:»I% CPRERCTE 1 METEAOE BLINACHEHINA,

MecnonenaHma Apxamelid 1 ero NOTIGoBATENEN NONOKIIGA I -
NPABHEHAID TEOKMETPIAA, KETOPOE CErOANN HACIO BLIASISIOT B OTARIL M pas:
JEI - TRONMETPAID DRPYKHOETEN,

Anexcarippo-Hescran Nlaspa,
rpe roxopoten Nleonapp 2ine

9



MABA L MpasuneHbie MHOrOYronbHMKNA

6 TEMATUKA COOBLUEHWIA W PEDEPATOB K [TIABE i

%

o

oOuvVaw

Hsonepaverpuzeckas Jaaauwa. Haonepusmerpiieckue cBofcTsa npa-
BRI MHOTOVI0NLHIEKOBE,

:.:h{ﬂ‘l‘p@Mﬂ."IbId BIE CBOMCTRA BIICANNLN B OIHCANITLIX NPABAOBLNLN MITO-
1OV OB OB,

Moropmas MecIeroBasng usmeaa .

ApXHMea 1 APEBHEIPEUEcKasn MaTeMATHRA,

I'eomerpun oRpyYICHOCTEH B QIMKE: AMHAB 1B COPIMIM,

a0 KECawmEEca ORpYIRHorTAR. Apbenoe (CATIOMHLI HOMK).

PEKOMEHOOBAHHBLIE MCTOYHWUKIW HH@GPMAHH}‘I

2|-

»

a.

Marerariusa xpecromaria ang 6—8 knaciz. T. 1 [Texer]. — K. : Pag.
me., 1968. — 320 c.

MaremardMER XpecTomaris aas crapmmEx mancis. [eomwerpia, T. 2
|"Pewen] / Yuopsn, J1 B Kosmmnenn, — 1 3 Pagl, g, 1969, - 888 o
Toeifaen, 1V V. Meropus sanoyaummgn 1,-1 sroae, V=311 saaeemy o

aofive aay vanrened [Teserl, — M. @ Tpoeremenne, 1982, — 240 c.

Binensxuit, 1. O. ®irypn na nicky [Texer] / K. O. Binenuxwii,
I\ B, ®iginonceimi. — X. ¢ Bud, rpyna «Qenosae, 2003, — 96 ¢, —
(B-ra smypn., sMarenaraka » MKOAAR VRpaiHwe).

Bega, I. Il. Teomerpia xix [Texer] / T. IL Beps, — X. : Bug. rpyna
«Ocuosas, 2004. — 112 ¢. — (B-#a xyps. «MaremaTEka B mIgoaax
Yrpaiga).

[Ipacozos, B. B. 3agzas no nanmumerpun. 9. 1 [Texer] / B. B. Ilpaco-
aoB. — Hza Z-e. sepepab. m aon. — M. : Hayga : T3, pez. $ma.-maz
auT.. 1986, — 320 c. — (5-ga mar. Epy=Es).

lpacozos. B. B. 3aassw 50 naasunerpad. 9. 2 [Texcy] / B. B. [lps-
conop. — Man. 2-e. nepepad. n son, — M, : Hayviea : Tn. pea. gima-par.
auT., 1986, — 320 c. — (B-ka mar. kpy:xga).

HNouapnu., H. II. Tnanwsmerpns, npeodpasonaans nnockoers. T. 1.
[Texer] / H. I1. Homapua. — M. : MITHMO, 2004.

Ilapeiras, W, @ Teomerpus. T—9 waacest: O1 yuelnoit sagaum K THOD-
qeckoit: Vueb. mocofue [Texcr] / WM. @, Iapwrun. — M. : JIpoda,
2002. — (Banaumixa «dpodinie).

10. Hureprer-oubanorexa MIITHMO. http://ilib.mirror().meeme.ru/
1. Caitr przasuunTea «Pamoxs. hitp://www.ranok.com.ua
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% KPJJ,VI HATbI
“HA MNOCKOCTU

§ 8. MpocTenwme 3ana4m
B KOOpAWHATaX

§ 9. YpasHSHUA OKPYXHOCTH
¥ APDEMOW

§ 10. MeTon koopaMHaT




Muicnio, CASTORATENLHD, CVINECTBYI0,
Pene flexapm, (ppanyyscruil yuenvii

Koopaunarienii Meron, ¥y HCTOKOB BOSHMKHOBEHIA KOTOPONO ¢10-
s nnamongeiies Gpannyseinit praocod w maremarnk XV 5. Pene
Jlenapy, craa NACTORULIM TEPEBoPOTON B TEOMETPIN 11 MATEMATHIE
I NenoM. Banrojapa KOopAMHATAM YUCHLIE HOAYIHIN YHEBEPCAILILI}
EHOCO0 OIS B COOTBETEIEME TeoMerpIUecknM obhelran anrebpa-
IUECINe DHPDAMEeRIAAR W cooTromennsd, Boobute, ymenne » nponocee pe-
IWEHINS BaAEIN nepeliTi B HOBYIO NONCKOBYIO 06AACTS BCEIIA CUTAN0E:
EMPCHNT NUIeraMEMy MaTenaTakn. Omcpereue Jecapra 103noaHEN0
COUPATE enOeODPAZNLIE CAOBAPE AN VEPEBOAA TCOMETPIMeCKUX sniaM
H SusE 01e0pL ¢ PANEHEHIIEH ROSMOACIOUTIIO NCIONESOBATS YPan-
newss m 'l't‘.'&i{\?}.-:ﬂ&‘.-mf:mm& DPEOCHASOBANM BILAPACCHNA JIH PEINEHIL
UGG TOOMENAIOERIS IpOGren.

1 sime npema n3 OEEY CETECIBEIBYIO HAYKY WIN PEXUBICCRYIO
Olag HEBOENMOAKIG: IPSACTABMTE 18 COBPEMENNON YHUBHE PABBIIMS
bed npUMEReINA KOOPAEHAT. DOAee TOTO, AOKAATENLCTEA MHOIHX
YIRE HIDCCTHRIX BAM FEONMSTDEYSCKMX YTEEDMAcHEHA Graropaps Ko-
OPAHNATHOMY METONY IHaUHTENBHO yopomaiorea. M xors. sa nepeuii
BATASN TEOPpEML B JAASHSE FTOID Pasieda noxamyTtd BaM B UeM-TO
HENPHRLIHBINE A8 TEOMeTDHN, TeM He MeHee BOIMOMKHOCTH, KOTopLie
OTEPLIRGET METOI KOOPEHSaT, CTOHT yCHaHil, NOTRAYEHHHX HA €0
HBYIOHBE.




§ 8. Mpocreniuvie 3apaun B KOOpAMHATax

Al

1 IA
< |
1 A

5
&
s £

Prac, 5O Tpamoeyrous:
T GUCIEN R00Y
AN OO

F&‘&“&‘

— 0T na-
THHCKOTD "dE"EuHC
CymM® — OTPe3IaHHBIR,
OTCESHEHHBIN

OpanwsaTa — o7 na-
THNCEKOTD € 0DamMHa-
Fycs — ynoprao4yes-
Hitit. O 31oro xopH#
NpOMCKGENT W CNO80
q:ﬂqpa;!)-lafah

8.1. MNpamoyronbHaa cucreMa Koopawu-
HaT Ha NNocKocTn (NoBTOpeHne)

Hﬁﬂl:lﬂ‘!ll!l!, HT0 ANA BBEAEHHA CHCTEMEl ROOD-
AESAT HA NIOCKOCTH Heoﬁxo.n'mm Yeped HeRKOTOPYH
Touky O npoBecTH fABe B3AHMHO HepIeHjIHKYIHpHLIE
apamuie Ox » Oy, subpars Ba Kaxgofft W23 BEX Ha-
opasneE#e (ero obo3EAUAT CTPEAKOH) H CAMHHYNBLIT
orpesor (puc. 50).

Tomry O BaspiBaT RaTaaomn Rooptunam, 1o
CROCID, MO RELOPOE NROBEASHE NPYMIIG, = oepdit
warmnoE naognoemuo, & upsnme Ox w Oy — xoop-

BURGTNHOLNAL OCM (a4 oesm mnapawmni) Tlavamno

ROOPARMAT JENHT WAMNTIo ¥E oeelf na )Mo menyocy:

sonouunvenvuyro (ma weH o&wnﬂwwmu cUpena)

W OFRPUGAIREHL Y0

T'enepn mobol rowie A JABNOR NIOEKOEN MOBI0
GHAEOMIAMIG TOUMABETE B CODURIMIEG VILORIOME YK
napy uHcen — rkoopdunambst avoli touxn. las aroro
#3 TOYKH A uposeaem mnepuenamxyxspm AA L Ox
u AA 1Oy, Ilepsasi xoopanmara Tours A —
abegucca (obosmavaerca OyrBoil x) — sAsadercs
ODOZOMKATENbHLIM YHCIAOM, €CHH ToUka A _ JAeMHT HA
TOZOMNTeNLE0R DoavocH ocit OX, HiAR OTPHUATEILHRIM
THCAOM, eCAH TOMKA A JIeXaT Ha OTPHIATeALHONR
=o=soca oca Ox. Mpmn — MOIVAL THCAA Y paABeH
Zamse orpeska OA . ARajorauso OnpesIeIneTes BTOpas
XOODAHEATA TOYKH A — opdurama (ofosnauaeTcs
Oyx=0f y): 2T0 TOACKHTENLHEOS YHCI0, EOIH
TOSEA A JIEEAT Ha DOJ0EETeIsEON manyock ocw Oy,
Haw OTPHUATEILHOE YHCAO, eCIi TOUKa A JeRET HA
oTDENATEALHOH moayock ocn Oy, a2 MoAYAL YHCAA Y
pases zamee ortpeaxa OA . Koopamsarm tousm A
3acECHBAOT Tar: Al(x; g) ﬂpn aToM OCIECCY TOIRH
¥Xa3nBAWT Nepsoil, 2 OPIEHATY — BTOPOIL

SameTiw, uTO OpPAWEATH Touvex ocm Orx pansaw
=50, abcumeest Tosex ocu Oy Taxame pas#ml HyIo,
4 BEaualo KoopamHat nmeer woopuusats Q05 0).

83



FIABA L. QexapTogkl KOOPAMHAETHI Ha NNOCKOCTH

Fﬂ.\
1 I
(= +) (#+)
T
m v
i) (+i-)

Puc. 51. Bunks Koopau-
RAT TOMCK B PASHBIX KO~
OPIHHATHIMY YeTBEPTAX

e
o

0l A, C By x
|

Puc, 52, 1§ nonazarenn-
CEEY (HOPRVI KODD -
HAT CEPEARHEl OTPE3RE

84

Ocs Ox (06siun0 0HA FOPHICHTAILEAS) HANLMBAIOT
ocsio abeyuce, ocs Oy — ocvio opdunam. a BBEJCHHY O
TaruM cnocolioM cHCTEMY KOOPAHHAT — NPRAMOYIOAL-
noti dexapmoeoid 8 uects Pene Jlexapra, ®XOTOphil
NCPRLIM TPUMEHMT 68 B CBONX MCCHEI0BaHMIN,

Obn )oopHEHAT NEHAT NACCHOCTE HH ACTLIDE
uacrn (keopdunamuse wemeepmu). B npenenax ool
KOOPAMHATHON vYeTBEPTH 3HAKM HOODAHMHAT TOUCK C€O-
XPaHAIOTes TAKMMHE, KaK VKAZAHO Ha pHe. 51.

PacemorpuM OCHOBHEIE CJAYHAH IPHMEHCHHH KO-
OPANHAT AN H3YUEHHS PEeoMeTpHUecKHx Hryp o Hx
CBOICTS,

8.2. KoopauHathl cepeavHbl OTpe3ka
Teopema (dopmynti XKOOPAWHAT CEpeaMHLI OTPEIKA)

KoopauHaTthl cepefMHbLl OTPe3Ka BbLIYMCAAKITCA No
dopmynam

e -z-x,,l W, y,g
ps= o Y o

e A (x,; i) m B(x, yg KOHIAb) o*measa. Clas y) —

cepefiuHa OTpe3ka.
AokazarTenscyso

O Ilyers orpezox AB me nepecexzer ock Ox.

Pacemorpam cayuait, Korfa x, < x, (puc. 52). IIposenen
nepnesankynspst A4 ., BB u CC % ocw Ox. Ouesn)iHo,
wra Ad, || BB, || CC, E OCHOBAHHSA TEPHEHAHKYINDOB
umelor xoopamsars A (x; 0), Byx,; 0) 5 Cyx; 0).
Tlockonsry Tourag C — cepejwna orpeaxa AB, 1o mo
Teopeme Paneca Toura C, — cepexsEa orpeskn A B .
9ro ozmauser, wto AC =CB, T.e. Xx,-x=x-x,
OTRYAR x=-’—'%£’—.
Tow me pesyusrar DOANUNM ¥ B CAYYAC ¥, > X,

(nposeppre IO camocTosnTenLI0), B enyuae x = A, '1*0':-
Ku A, B ou U copnanawr, 1.0. X,=x¥=%,, # d}upuyf:a
CHOBA BRINIOTHAETCAH.

Cavuail, xorza orpesor AB nepecexaer och O,
CBORUTCA K TOABKO 41O paccuu'rpea:ﬂm

u,
Pasesicrao y= "—"2— acxaszweaeTes aEasornino. i



§ B. NMpocrenwmne 3anaun B KOOpAMHATAX

3apava
BepwwuHur versipexyronsHmxka ABCD umeror xoopawHatsr A(-2) 1), B(O. 4),
C(4; 1), b(2; -2). Ooraxure, uto ABCD — napannenorpamm.
Pewesxue (1-# cnocof)
KoK 4“3BeCTHO, NO NPM3HAKY NAPANNENOTPOMME HETHIPEXYTOMBHMK, AWArOHANN
KOTOPOrO TOUKOV NepeceueHua AENATCA NONONAM, ABNSETCA NAPANnenorpam-
mom. Halaem xoopamHoTH cepeawH auwarowaness AC u BD agHHOro uerupex-
yronsHuka ABCD. CepeavHo oTpeka AC umeeT KOOpAMHATE

—2+-li 141 =4

A= :::1'__. ‘)f:' E

Cepepmna ovpeska BD mmeey uo'é]:-ﬂwl-mifm,:
44 (-2 4
"“"}?‘ =19 "{ !

Mrar, otpesin AC u BD umeror obuylo cap.;a_muy (1 1), 1. €. MeThpexyronb-
WM ABCD — napannenorpamm no npusHary.

HNpyroi cnoco6 pemenmsn o310l JAUR PACCNOTPMNM JANCH,

8.3. PaccrosaHue mexay Todkamm

Teopema (dbopmMmyna paccTORHMA MEXAY ABYMS
TOYKaMM)

PaccTosHue mexay Toukamm Alx; w ) w B(x; y)
BeiYMCAReTCR no dopmyne:

AB=\/(x,—x.) +{y,~u.) -

ot HBoxa3aTenbcTeo
; B O PaccwmoTpEm ceasana caysad, KOrAa X, #X,
= y, #y, (puc. 53). Ilposeaem gepes zanHule TOYKR A
u c 2 B npamsie, NepnesgEKYIADHES OCAM KOODMHAT,
u oboanadnM Touky ®Hx unepecesenms C. PacorosnmEe
S = x sexcay Tourasu A n C passo |x,—x,|, a paccrvosamne

sexxay vouyxamu B m C passo !y -y !. Hrax,

Puc. 53. K orasaress-
drny (POPMY AL [CCToa-
I MeAULY TOwKamn

=3 OpAMOyroasEare TpevroasEuxa ABC po Teopeme
Tndaropa nMeen:

AB?= (- 2 ) (g, ~ Y s AB= (- x) 4y~ 1)+

Qa5



MMABA IIl. NexapToRbl KOOPAWHATEI Ha MNOCKOCTH

B cayuae, xorja x = %4 I, # i,y DACCTOANNE MEMRAY TOUKAMI A 1
PARHO |y, = Y, ] Tow e pesyIbTaT JAeT I TOABLKO Y10 JOKE3AHEAA (DOPMYI
Ananorinuno B cayuae x, #x, ¥, =y, umeeM AB=|x, —x; |, Bean tourn
w1 copnaamon, 1thccrro_s_ime MEHCY HHUMH 1O JORBSHHHON (opMye papy
o, M

I3 gauperse npUMepa IPEMEIEnal JOSasaol HOpRAILL PACEMOIDS
wropoli eireeo pmueuﬁﬂ zapoan R 1.08,2,

| ' Bamqnl
Beepimins ummpaxymnbmm ABED' MIAEIOT ItDGpHMHmIﬂ Al-2: 1),![5((). 43
|
=l

C@ 0, e «2). J'.]oimmm t-lm ABGIJ - nnpthmm ]:nMM
' |

| | Pzweﬂmz (2-i4 qnocaﬁ)
[Senie m:mr»c'm-lo, ne npmﬂaw namnnenmpammn tim::q:t,ﬂymnm-iwq, npm MEO:
Jil‘:-‘rhﬂiulnb CIOPOHBY KDYEPOrD nmmpua pﬂBl—lliI ABNACTLA nuanquerprm
Harpem anwub: ctopon usTeipexyronshusa ABCD:

AB= J(-2-0F +(1-4) =13, BC=[(0-4Y + (4-1F =5,

€O = J(4-2F +{1-6-2)) =13, AD=(-2-3F +(~(-2)F =b.
Mrax, AB=CD, BC=AD, ze. w&mymnm ABCD — napannmarpn.nm
NO TMPUIHAKY.

Bonpockl v 3apaum
m YCTHBIE YMPAXKHEHNS

267. M3 Tomxit A(3: —5) Sposesess DepReRIMEVAAPE E OCEM EOOPIHEA'
Hasoaure KOODIMBEATE OCEOSAHEEE ITHX DEDISHANKYIADOS.
268. Oupeaeante, 8 =2=of soopIw=aTHoll SCTREPTH JemuUT Touxa AlX; ¥
BCITH:

a) x=-4, y=-9%

6) x>0, yp<;

B) TOMKA A aexuT Bxnme ocH afenEce W 0 AEBYK CTOPOHY OT OC

OpJUTHAT.

269. Onpesenure, Kaxne ¥2 KOODANBATHHIX oceli nepecexaet oTpesor CI
ecirn:

a) C(3; -2), D(8: 1); ©) C(—4; -5), D(2; -3); B) C(1; —6), IN-T; 2
270. Cepemuna orpessa AB aexur Ha ocm opaunar. Hasosure abenuce
Toukn A, ecan abcunccs Tozxw B passa 12.



5 8. MNpocrelwve 3apaun 8 KOOpPAWHATAX

271. Tourxa C — cepeansa orpeska AB. Ompepeanre:
a) opaunary Toukr B, ecmm A(x; 3), Clx,; 3)%
G) abenucey rourn 4, ecam C(-1; y,) n B(-1; u,)-
Karoit 18 KooOpAMHETHEIX ocell papansgesed oTpesox AB B kantnom
na enydaes?
272. Jlnuna orpeske AB pasaa 5. Moryr am:
a) aGenueek Tovexk A 1 B omaudaThes Ha T;
6) opaunars Touek A m B ornuuarses Ha 57

| TRADUYECKIAE YIPAJCHEMIAS
AT3. Maobpasmpe wa WoopAEErNON LUNOGKOCTI IEOMETPUYLCKOC MEENo
pouex My 1)y YAORICIHODARLIE VEIORMIO: ;
x=,

ﬂ]I?“ﬂi ngi; B} [.r|<2.
274. ‘lepes roury C(-3; 4) oposepwTe npsMLe, NAPAANSNLERE OCHM KOOD-
musar. OnHimRTe ¢ NOMOIE0 HePABCHCTE YCIOBHS, KOTOPHM VAOBIETBOPHIOT
BCE BHYTPEHHHC TOUKY NPSMOYTONLHHEA, OOPA3OBAHHOND STHMH NPAMBIMN
M OCHEMH KOODAHHAT.

MUCbMEHHBIE YTIPAXKHEHWA

Yposesb A
275. Haiiaure RoOpAMBATS: Cepean=Esnl orpeska AB, ecam:
a) A(-12;: -3), B(-8: 1» 0) Al4: il Bi—4: O);

8) A(-2; 9), B(-2; -7).
276. Touxa C — cepexsi=a orpesxa AB. Haiiamrte xoopzsmartss
a) roukn B, ecan A(2; —3), C(0,5; 1)
6) rouwn A, ecan C(0; -1), B(3: -3).
277. Touxa E — cepepmsa orpeska CD. Hafjure xooppasaris
a) rourn E, ecmn C(18; -2), D(6; 4);
6) roukn D, ecom C(5; 21). E(0; 1).
278. Hailpure goopannats serseproii sepuas napasierorpanma ABCD,
ecau:
a) A(2; 6), B(4; 7), C(8: 10);
6) B(-1; 4), C(3; 5), D(1: 3).

=)



LITABA 1, HeKapTosbl KOOpAWHaTH! Ha NNOCKOCTH

-3 279. Iauw touxs A(-4; 0), B(-2; -2), C(0: —6), D(-2; —-4). Hoxamure, 1m0

a8

yernpexyroasuus ABCD — napannenorpam.
280, Haipnre aniny orpeska AB, ecat; -

) A(-8; B), B(b; 2) ) A2 1), BT 0)

wy Ay 0), BO; ~12).
281, Haipwre %, ocms:

a) preeToanue mexsay rouxamm M(2; 1) w N(x -2) panne b;

() pacerosne Meagy roukamu Mix: 0) w N@; 1) pasko 1.
282, Hadipure nepumerp rpeyramsanka ABC, econ A(-1; 2), B(2; 6), C(5; 2).
283, Horantre, uto n rpeyromhuuie ¢ nepminnamn A(-G; 5), B(@; -10),
C(-13; -18) yronm A # C passe.
284, Jloxmmure, 1r0 TPEYroisEEK ¢ sepmunamu A(1; 0), 3(2: Jg], 3 )
PHBHGCTOPOI I, «

Yposeub b

285. Jlana roura A(-4; 3). Hadfigure rouxy B raxyw, wrobu orpesor AB Guun
NAPAATENLHEM OAHOR M3 EOODAHHATHEIX OCeil, & ero cepuINHA Jeaana:
a) na ocu aboumec; 6) Ha ocH OpAHBAT.
286. Toura C(x; y) — cepeamsa orpesxa ¢ xounamua A(-y; —4) u B(3; x).
Hailgare x & y.
287. Touxa C — cepeanna orpesxa AB. Touxa D — cepeanna orpesxa BC.
Haifigwre woopan=aTel Tousda D, ecam:
a) A(-3; 3), B(S; 1) 6} A(-2; 1), C2; 3).
288. Ha orpeaxe AD ormeuenwm Touxs B n C rax, aro AB=BC=CD.
Hadtanre koopaunars: rouxs D, ecan A(5: 2), B(3: 1).
289. C pnomouibio (POPMYIH DACCTOAHES MEMAY TOUKAMN JAOKa)KHETE, 4T0
Tourn K(5; =3), M(2; 1) = N{-1; 3) semxar Ha oasoil npsMoi. Kaxan
M3 ITHX TOYEK JEKNT MEXEIV S8yMs ZpyrumMn?
290. Hafiatre Touky, passoymase=ssylo ot Touex (2; 3) u (6; -1) = ae
HMAMYIO: L
a) BN ocu adcumpco ) =3 OCH OPAESAT.
291. Jloxamare, uro Tpeyroaiszus c sepmusamu A4 1), B(6; 2), C(8: -2)
UpAMOYTONBEE, W ONpegeriTe ero THHOTEHYIY.
292. Hafiaure sanny smegmanst AM tpeyvroassnxa ABC, ecam A(-6; -3),
B(-4; 3), C(=2; -1).
293. B rpeyroasiure ABC safipmre pamiy cpesuedl sntimun, napaniens-
Hoit eropone AC, ecam A(=2: 1), B(=2; 7)., C(2; 5). Pemmre sapauy AsyMs
cuocofanmu.



§ 8. lNpocreniume 3agaun B KoopaMHarax

294, [lokasikuTe, oo Sereipexyroasaisk ABCD — npaMOyroibHMK, €can
A(-2; -1), B(—4; 1), C(1; 4), D(1; 2).

295. Jlloxamure, =ro wersipexyroasanx ABCD — pom6, ecam A(-1; 2),
B(2: 3), C(3: 6), D(0: 3).

YposeHb B

296. Cepeanunl cropos TPeVIOABHMKA HMMeloT koopauuars (-2; 2), (0; 7)

# (4; -1). HafizgTe ROOCDAMHATH BEPUINH TPEYTOALHAKA.

297 (onopHas). Tosxa C. aeasmasn oTpesox ¢ wommammu Alx; y)
nx, & mx,

w By y,) » ovmomesam AC 1 CB= m.iny, Beer KOOPpATE. &= et

H.y_, R
LolasRnaTe.
gk H' o ’

ADB, Mafipnie WOODAZOATH TOURY DEPECEIEIIEN WEMBAN PREYIGILIIH
¢ nepmaman (15 2), 0: %) n (; ),

299, lokanare, wro germpesyeousm ABCD — wapupan, ceon A(-h; 0),
B2 1), €15 —21, D(—é&, -3).
BOO. Haliamme nnomsns npeyronsmika ABC, comm AG1; 8), B 43, s 9,

301. Hailjurre pepmMerp M IVIOIAAL TPEYIOILHUKA, cepeMuaMM CTOPOR
xoroporoe apamores rozku (—-3; 1), (1 1) 1 (1 2).

MNOBTOPEHUE NMEPEOL WU3YYEHWMEM § 9

Teoperuyeckmnn maTepuan

7 kaace, § 22
* IeOMeTPHYECEES MECTa TOWEK; —

o aumeilzas Gr===u1s B ee rpadmx. (azvelpa, 7 xxacc

3anaum

302. Haobpasure =2 ZOODANHATHON NAOCKOCTH FeOMETDHYECKOE MECTO
TOMEED

4) yaasesENE OF SaYaia KOOpAHEAT Ha 4

0) parroyaare====x oT Towex A(-1: 3) m B(5: -1).
303. Haiianre reomeTpaEYecKOe MECTO TONEK, DARHOVARICHEMX OT BEDPUINH
PABROGEAPEIHOTI0 TPAMOYIOALIOTD TP TOILHMKIR,

89



LHAAGA 1. LAekapTOoBbl KOOpAWMHaTL! Ha RNCCKOCTH

§ 9. YpaBHeHUsI OKPYXXHOCTU WU NPSIMON

Pwuc. 54, Ipamasn [
rpadmx QiysramNmn § = X

Puc. 55, K onpencacun
ypasHsensa guryps

20

9.1. YpagHeHue duUrypbl Ha nNOCKOCTH

Ha ypoxax aarebpnl Bhi pPACCMATDABAJIN (ByH-
KIMM B CTDOMAH HX PpaMKu B NPAMOYTONLHON CH-
creme xoopgmHat. Tai, rpaduxrom GyHKIEH =2 A8
afeTcs npsaMad l, KOTOpAA HPOXOAHT Hepes HAYAJN0
xoopamzar O (puc. 54). D70 o3navaET, 9TO KOOPIHUHATE
MO Lo TIPSO L Y0BNEREeRII0T YIRS I
Ym0 paBssbl), & B0OPMEIAL JGGOT oI,
ne npEEagaeKaien npamoli |, ne yionnersopaion s1o-
MY ypasresmie (1 ¢ ne pamiy). Vparsenme y= 4 an
WIOUCH YpasHenueat npdmnol 1. ¢ homonmeso ypasyennii
MOIILG OIOECHIBAT: 1 JADIIG GHIYDM . HI0eKROEMA,
Onpegenenne

Ypapresue ¢ AByMA NEpemeHHBIMM X ¥ ¥ Ha3LIBaeTcs
ypassenues duryps! F B npeMoyrontHoR oacieme ko-
OPAREST, STt

1) eoopamaass moboi To4k Ourypsl F yoosnersopmior
ITOMY YPSSHSHID,

2) mobee g2a YWONa, YLOBNETROPAOWME 3TOMY ypaBHe-.
HIMIO, SSRNI0TCS KOOPAWHETAMK HEKOTOPOA Touxk urype F.

Tax, 852 PUC. 30 KOOPAMHATH ToSRE M — yucaa x,
H i, — FECBASTBOPHAIOT ypassEenmio Gpuryps F, a xoop-
DHHATE: ToSRE N — HHCAA X, B y, — Ee YIUSARTBODAIOT.

OG===0 5 gpouecce BIVEEHRS $HETFp BA KOOPIH-
ENTHOE CIOCKOCTH BOSHEKASOT IRS B3awws0 O0DETHLE
3ajaANE: SOCTDOCEEe DETYDLI N0 Z2EEOMY FPABHEeEHI0
B HAXgXESeSwc YPaBHEeHRN (BTypl D0 eg cROMCTBAM.
MepssE z== 32387 3. HEOAHOKPATEO PeImadN B Kypce
anrelpss, erpos rpathukl (pyuriEi ¥ ypassenuii. Pac-
CMOTPEN BTOPOM BHA 3A78Y NPHMEHHTEIBHEO K OKPYIK-
HOCTH ¥ OpSMOi.

9.2. YpaBHeHNe OKPYXXHOCTH

Teopema (o6 ypasHeHun OKPYXHOCTH)
B npaMoyTonBHOM CMCTeME KOOPAWHAT YPaBHEHWE OKPYX-
HocTh paguyca R c uentpom B Touke Cla; b) umeer pup

(x—a) +(y-b)=R%



§ 9. YpasHeHus OXPYXHOCTH W NPRAMON

yt M (x5 ¥)
0 e x

Puc, 56. K porasarens-
CTBY TeOPLMI OF vpan-
HEHEH OKPYREOCTH

JdoxkasarTensCTED

O TIyers B OpAMOYIOASECE CHCTEME KOOPIE-
HAT 3ajaHs OKPYEHOCTE pazmvea R (R>0) ¢ nes-
Tpom B Toure C(a; b) (puc. 56). BziGepem npoManos-
BYK0 Toaky okpymHocTH M(x; y). Ilo ounpepenenuio
OKPYMHOCTH PACCTOAHNE 0T UEHTPa A0 HPOHIBOMALHOH
TOUKY OKpyAcHOCTH paBno pamuyey K, me. CM=R,
cnepoparensro, CM? = R, Banucae 310 PABEHCTBO B 160
ODJMEATAX, TONYUAM! _

(x - @)+ (y—b)y=R"

Tlockonury M — NPOMSBOABHAN TOUKA OKPVIK-
HOUTH, TO 2TOMY VPABHCHMID YVIORIETROPDHIOT ROODIE-
HATH J1000 TOUKN OKPYAHOCTH.

B coorneTereMy ¢ Onpeenehinen VPABUOHES
thuryps pokaxes obparnoe yrBepxienne. llyers up-
cha x, B Yy, VAOBACTBOPAIOT EalieMy YDaBHEHHO, T.e.
(x,— @ + (w,—bY =R, mam J(x,—a)’ +(y,~b)' =R Tio
popMyne DACCTONNRA MENAY TOYKAMW OTO OJIHANACT,
4TO paccrosHHe Memay rourasm M (x;: y) u O b)
passo R. Hrar, rouka M (x; y) ssamercs TOWMHOR
oRpyAEzocTE paanyvea R ¢ nesTpox C.

Termy obpasow, ofa TpeDozaHNA K YDABHESHHI
durypst smnmoaesioTeA. Teopewa zorasana. W
Chepgcrove

OKPYRHOCTE pamyca I ¢ UeHTpoM B HaU&ENe Koop -
HAT 2aMaeTCH YpaBHeHWeM BUSA
T R,
Boobme, moboe ypasnenne srja

: (x—a)’+ (y-b¥=RE e R>0,
ONMCHEIBACT OKPYHIHOCTL pajiyvea R ¢ nentpom Cla; #).

3annua

OnpeasnuTe UEHTP M POAMYC OXPYRHOCTM, JOAGHHCH YDOBHEHMZM

X —Ax+y 12y 11=0.

Pewenue

L T - - M % ng;,ﬁl;{ymb}!:&{ Hmeem:
X —dx Ly £ 2y =11



AL Odenapiose ROooOpaAWHETE! H3 MITOCKOTTH

TTpubanmm 1 obeum
HBOAPQTE ABYUNEHOB

YACTAM 3ITOTO PABEWCTBA UMCIIQ TOK, UTOGbI BLIACNWTH
(x-a) u [y-b)i (*—dx-+4)+ (y'+2y+)=11+441,

(x = 2)" 4 (y 1 1)"'= 4%, Mok, haHHaa okpyxHOCTh WMmeeT paaunye 4 i uentp (2; —1).

i B(x;:w)

1 —
o x

Pwc. 57. K 1oMasaTenneTey

Teopesyl off ypansenEn
npsixaoit

52

Orveer: (2; -1), R=4,

9.3, YpaBHeHve npamon

HAxa PHBOJE YPABREUNS OKDYMEOCTH Mbl BOC
TONLBOBAANCH TEM, HT0 OKPYIHOCT: JARASOTPEH PEOME-
PHYMCEREM MECTOM TOUCK, VAAMEHNLIN 01 NauHON TovIn
He shpaEsoe pacerosnHe. Hanowmumpm, wio no reopeme
O COPENFHHEON TEPUEHAAIYAIDE NP0 MONIO O
CHIN KKK PEONEeTDIHCCKOe MECRO WON0K, PABHOYAANON:
MUK 0N Eouan Onpenra, TIpaMenmM srer G wis
JOKAZATEAFCTEA CAGAVIOIMEH TEOPEeMBI.
Teopema (ob ypasHeHun npamor)

B npasMoyroabHol cucTeme KOOPAWHET ypaBHEeHWe
. NPAMSA WMeeT BMA
ax+by+c=0, rae a, b, ¢ — HexoTopsie Yucna.

AoxzzatenascTBO

O Tiycrs 5 ODPAMOYTOABHOH CHCTEME KOOD-
AmEaT ssEaHa mEpExMas [ (peEc. 57). Orsernm TOuREH
Alx; y) = Blx,; y,) Tax, wrofu aasEAs DpEMas
Oniga cepenwsowW OEPNEHARKVAADOM X oTpeaxy AB.
Hpowssossess voara Mix: y), aexamas 2a npasof [,
passosszseEe or ToueE A B B, e MA=MB, orxyvaas
MA® =3P, 3anmcas 70 PaBescTB0 3 EOODIEHATAX,
BEMeeN:

(- F+y-gF=(x-xF+@-y).

Hocse npEsefeEnRs NOACOHLIX CHATGeMEIX B 3TOM

SEpascSEY OOayIHM:
2x, —x =2y, -y y+(xF+y -x -y 5)=0.

TiocxoasRY X, Y., X, ¥, — BeROTODHIE QHCIA,
10, oBosEsumEs 2x,-x)=a, 2(y,-y)=b x*+y’ -
- x,*~y,?=¢, noxyuaem ypasueHue ax+ by +c=0, rae
a, b, ¢ — HexoTODRIe YHCNA.

TTocwoassy M — opoH3BONbLHAA TOYKA npamodt [,
TO 9TOMY VPEBECHHK VIAOBJAETBODAIT KOOPAHHATHI
mofod Touxu FAFNHEON TPAMOIL,
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Puc. 58. Yacreue cayann
PACOOAOAEHIT TpkMoi
B CHOTEMS KOODINNT

§ 9. YpasHeHis OKPYMHOCTIA W TPAMO

Tiyers Temeph WHCAA X, M Y, — KOOPAUHATL!
HEKOTOPOH TOuKm M, — YAOBIETHOPSIIOT HameMy
ypaseesuio. B arom ciayuae M A=M B, 1. e 1oy
A M, pamnoypanena or Todexk A m B, cnejonnrensno,
NPUBAZASHKHT CEPEMHHOMY TEPHeHAMKYIAPY K o1
pesky AB — npawmoit [,

B zaBeplICHNMe JMOKAZATRNLCTHA SRMEIMM, YT
N0CKOIBRY A W B — ppe paguiie 1ouKM, 10 X0ms 65

ojne wg pasnovred (x,—x,) wam (¥, — y,) He panEa ny-

WO, T e o B 010 Me wEeen 4w b obaanteniio
ne pepno nymo. M

BooBme, woboe yaumernse suxe aud by 4 ¢= 0,
INe @ b We pantkl Yo oRHoBPeNeINg, onpemnaes
NEROTOPYIO WPRHMYI0, "

Buizezuw TpH UACTHHRIX CAYYAS DACHONOMKEHHSA
NPANOE B TDIMOVIOMLHOE CHCTEME KOODAMHAOT.

1) a=0,; b= 0. B sroM cayuae ypapHeHue npsiMoil
npuoGperaer Bax by + ¢ =0, wan y=y,, e y{,:—% —
HexcTopoe wmc3o. llpswas y=y, DapaisessHa ocH
ebScmece (e, 58, g) =38 commazaeT ¢ Hell (ypasmespe
OCE 25cm=cc ExeeT 31 p=0).

2) a =0, b=0. B 37ox cayuse ypassesne mpaMoit
npeEofpssaer BEs ax <=0, mmmx==x,, rae r,,:—i —

o a
HeRoTopoe wmes0. [Ipsmas X=X, mapaamensHEa oOcH
opau=ar (p=c. 58, 6) man cosnagser ¢ Hell (ypasmenme
OCH opgaEaT Emeer Bux x=0)

3) a=0. b0, ¢=0. B srom cay4ae ypassesne
npaAMeE OpHOOperaeT BER ax+ b6y =0, wam y=kx, me
.'r-:—% — HeroTopoe upcaoe. [pamasa p = kx mpoxojur
4epes ===asn xoopaE=aT (pEc. 58, sl

SaMeTEM TaKEe, 970 A48 OpAMEX, He na-
PANSETSEEEX OCH ODAHHAT., ypasHenue ar +by+c=0

4] [ 4
MOXEQC DDEICTAEBHT: E BH]IE y=-:x-; » HJOR

y=kx+m, rae k ¥ m — HeKOTOPhIe 4WHCAA (ypaate-
nue HegepmuxaivHod npamowl) (puc. 58, 2), Hmenno
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TNABA lll. Jexaptosbt KOOPAMHATLI H3 TNOCKOCTI

Takofl BRI vpasEeEHE npasmoll vaolE0 ECEOABIOBATH
AnA pelueEHS HEeKoTOPhIX, B YACTHOCTE aarelpaw-
HECKHX, 3anad.

3ancua
Coctanbte yposHerie NPAMON, npoxoanuieh epes ToMK A(-6; -1 :rd.i B(By 2,

| | | ‘ E ‘

# i | | ‘ ! |

Pewenue ' |
Mockonery aBcumccs Todex A 1 B He paeHel, npaman AB He napannens-
HO ©OCW OpAwWHGT, CNeAoBaTENsHO, ypasHeHue Npamoil Gynem uckate 8 Buae

y = kx+m.
Mo yenosure 3caayM koOpavHaTE! TodeK A W B yaoBneTBOpsioT MCKOMOMY
YPaBHEHWIo, T.& {—lz i

| 2=73k+m,

PeleHuem cucrems: 3TvMx ypasHeHun Byaer nopa k= % m = 1. Taxum obpasom,

¥y = -!-x +1 — ucxomoe ypaBHeHMe.

pusesem 310 ypasHewue Kk sugy ax-+by+c=0: 3y=x+3, x—3y+3=0.
Orser: x—3y+3=0.

SamermmM, U0 NPABHALEEM OTBETOM B 3Tol 3ajgave Oymer TakmKe
moboe ypasuEeawe, KOTOPOE MOMKHEO DOAYHUMTH, YMHOXHB ofe =acTa npen
CTABACHHEONO VP2aBACHHA HA WHCNO. OTHEYHOES OT HYJIIL

Bornpockl v 3apaun
@ YCTHBIE YTPAXKHEHMS

304. Hasossmze ueHTP # DAAMNC OKPY:KHOCTH, JQMAHHON ypasseHMeM:
a) X +r=25 :
B) (x+4F +(y - 7)Y = 100;
B) i (y+3P=2.
305. [lentpom oxpyXEHOCTH Daimyca R SBASETCA HAYANO ROODAMHAT.
Croanko ToSex mepecevdeHis ¢ OCEMH KOODAHHAT WMEeT 3T ORDYRHOCTE?
Hazosnte =0OpIHHATH! ITHX TOYSK.
306. Oxpy=socTs 3ajana ypassesmnesm (xr - 3) +(y - 5F=16. Ilepecera-
€7 JH 3T8 QEPYEHOCTR OCh abcmEce: ochk OpANHAT!



§ 9. YpapHeHus OKPYMCHOCTIA 1 HPSMOR

307. Cpean npammx 2xr-3y=0, 4y-8=0, 3x+y+9=0, 5~ 10x=0 nur-
Bepirre NPAMBLIG, KOTOPLIE:

) mapaae s ocr abemmee;

0) MAPATNCALI 00K OPATHET;

1) HPOXOAAT YePe2 HASAI KOODANar.
308. Tlpsman npoxoany uepes rouxn A(4; 0) u B@; 3). TIpoxomns s ona
uepes wowoy Oy ~1) w DOy 4)?

FPADUMECKIE YMPAMNCHEHIA
300, Hoerpoire B npSMOYROILHON CHOTONE SOOPABHAT OXDYAIOM S, i
Aanmyo ypamionnen (x—- €% (e DP=9, n nupavge -y 0 2w 00 060
BUHAWLTE 1A PUeynRe:
0) G POMIE ¢ NSUCUBeNCITE M KOOI ANM, :rlr.am nm-:* na e
HO¥ OKPYIKMOCTE B He NEMAIE HA AaHHCH DpaM
6) ane TOURE ¢ NENOUSCICHELINS KOODIHHATAME, Jmmanmn HA ARA-
HOll NpaMoil ¥ He FerKamiEe Ha ZAHHOE ORPYAHOCTH:
B) TOUKH NEpPeceYeHss OXPYARHOCTH B NPEMOIL
310. Mocrpoiite B NpaMOYToAbHOH CHCTEME KOODANHAT OKPYXHOCTH, 3a-
RAHHVIO Vpanpenmnes (r+ 4P+ (v + 4P =25, u upaMyI0, NPOXOANMIYIO Yepes
DEATP 2TOR OKPYMHOCTH = 585850 XOODIHEAT.
2) SamunTe YpaBHeS=e COCTDOSEEON DRSO
6) Oupesenime No pEcyEXY HROODIHHATH TOYEH NEPECEYCHRR ORDYH-
HOCTH C OCANE Eogpams=sy. lIposepbTe DOAVHEHHEES DE3yABTATH
OOACTAHOBKON B ypaa=esse OEDYXHOCTE.

MUCbMEHHLIE YNMPAXKHEHUSA
YpoeeHs A

311. Onpegenwre, xaxme =3 vowex A(-1; 3), B(—4; 0), C(5; -3), D(-3; 1),
E(2; 1) nexr nn oxpy>xEocTs, 3agansol ypaesessex (x— 2)° + (y - 1= 25.
312, Coerasbre ypanieEEe OXKPYIRHOCTH:

a) paguven 3 ¢ nesrpox 2 1k

6)c uenTpoM B EZusne KOODAREST, NPOXOAAMEN Yepes Tou-

Ky (-4; -3k

B) ¢ muamerpom AB. scaw A(-2; 1), B(2: 1).
313. Cocrasnte ypasnesse ORDYV/REOCTH € umemsTpoM A © pagnveodm AB,
ecant A(l; 1), B(-3; -2). Karue us rouex C4; 3), D(—4; 1), E(1; 4) aemxar
HA aToil oxpyntocri?
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TMABA lil, lexapToBbl KOOPAMHATLI HE NNOCKOCTH

96

314. Ha oxpy:msocTs. 3a04HHOE ypasnenuen x° + y* =100, sajijure Toumm:
a) ¢ abemmccoi 8:
6) ¢ opansaroi —6.
315. Onpenensre., =@MeeT AW OKPYXHOCTE, 3aJaHHAS YPABHCOHHEM
{x+ 2+ (y— 1P =35, obmme TOUKH ¢ OCHEMH RKoopaHEaT. HajigwTe Koopan-
HATH JTHX TOMEK.
316. Oxpyxunocts 3azaua ypasmenwem x*+(y— 1)*=4. Haligure rouxm
Nepecetesnd aToH GKDYRHOCTE ¢ OCAME KOODAMHAT.
317. Oupepennre, xaxume us Touex A(3; -1), B(-3; 0), C(12; 5), D(1; 0),
E(-9; —2) nemar 8Bs npasol, sagannoil ypasnennes x—3y+ 3 =0.
318, Coernmae ypappeane npamol, npoxopmuei vepes wowiey (-0; 2) m
1) WADANNENBOT O0m OPAITIAT. M\
6) nupansensiof o aloee
1) HTANG KOOLIERAN
319, Copranwwe ypemuesue upsmott, wpOROKMNEE HePes NOUANG KOOP-
PUENAT T IEHIDY ORISR0, SRNAIEOH PABIEHREM (;c w8 (- B 1,
Oupegemare, Kawae ¥z oYK A1 1) I.itw&’ 8), {,f.lz 12) mesepn mn pypoi
Wpawon.
320. Halipgare TouKE mepeceMeHms:
a) npamex 2x—5y+1=0n y=35;
6) npamoii 3x+y+6=0 ¢ ocamp KoopaBHAT;
B) npsmoli x—p=0 B oxpymuocre x*+ =8,
321. [lorasxurte, STo oRpYEHOCTs (r— 2) + (y +3F =4 xKacaeTcs oCH OpaE-
aar. Halianre Roopss=are TOYKH HACAHASA.
322. Hafinuve To4xy mepeceveHHs OpANEX 2x-y-9=01 y=-x.

YposeHb b

323. Onpexzennte mesTp H DAZNYC OKPYMRHOCTH, GAZAEEOH YPABHEHHEM:
a) x*-6x+yr+2y-6=0;
6) .r-'-.y-‘+10y.-_24=0.
324. CocrassTe ypassesHe OKDYREOCTH:
8) ¢ mamerpox A8, ecanm A(-1; 5), B(G: -3k
b) onucansol o=030 NPASKILHOTO TPEFTOIBHHERS ¢ TOYKOil nepecs-
gesus meamEzs (—4; 9) u mepuserpod 63 ;
n) BrHcanECl B RKeaaApar ABCD, ecnin A(-1; -3), Bi-1; -1), C{1; -1),
{1 -3).



§ 9. YpasHeHWn OKPYIKHOCTIA W NPANION

= 325, Cocranwre ypapnenie oXpyHCHOCTI:
a) mueannolr B pomb, mEaronagn xoroporo pasus 156 m 20 u nenar
HA OCAX KOOPAMHATS
0) onmeannoll oKkeNo npaMoyroakEoro Tpeyrojasunxa ABC, ecan
AZA=90°% B 0), C-2; -8).
326. Oupymnoors ¢ nenrpos C(—4; 5) wacaercs ocu adenpee. Cooranure
VDABHEINE 00l OXDYIIOEE 3 BAKAATE TOWKI GE MEPECEYeIIN ¢ DeLIO
D
3 327, Covtamroe Yhannenvs oxpysaecred paryes 2 ¢ nenTpamn ng ool
ROCIMOE, JACMIOIANRGH 00N OPIEBAT.
328, Covramvpe YPaRmenne UPsmoiiy, KOTopas:
a) wposonnr vepes roven (~1; —6) o (1 2
0) HPORONIY YEPOR NOANO KOOPABENRAT W UEHTD oRpyamocry gt Ay
+y' -2y +4=0;
#) nepecexacT ocH KoopaEEAT B Toukax (-3; 0) m (0; -3).
= 329. CocrasnTe ypasHeHHS NPANMKIX, CONCPIKAINNX CTOPOHBI TPEYIOMS-
anxa ABC, ecan A(-1; -1), B{-1; 3), C{2; 2).
330. Hafianre TOUKY nNepeceveHEd TPSMBIX:
a)3x+y+5=0m x—2v-3=0;
Glz-y+1=0mn 2x—35+5=0:
B) KACATEABHEIX K ORpyY=z0ocTE T +7 =4 B rouxax (2; 0) = (07 -2).
331. Haidiawre TouRm nepeccwe=Es:
a) npamofi x -3y +6=0 5 oxpy=zocTr (x-2F +(y— 1y =25;
6) oxpyxnocrelli (x-2F+*=1 8 £f+y=35.
=> 332. llanm oxpymmoers (x—3P+(y—2F=8 u npswmue r—y+3=0
i xr+y-9=0. Hafigure Touxy mDepeceuss=Ns ZAHHHX NpEMLIX # ofnmme
TOYKH RAXJION #3 HEX ¥ OXDVEEOCTH.

Yposenns B

333. Cocrapkre ypasHeHHe OKDYREOCTH:
a) ¢ WEHTPOM HA OCE OpaEHST, Opoxoasmel gepes Touxm (-5; 1)
i (3; 5); '
6) ¢ paamycom 2y2 , npoxozamei sepes tourm (1; 4) = (5; 4).
=> 334. Cocransre ypaBHeNEe OXDYXEOCTH PAIHYCA 5 C UEHTDOM HA OCH
abennce, npoxopamedt wepes Touxy (1: —3). Croasso pemieEuil HMmeer
aanava?
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TMABA lll. flexapToBsl KOOPAWHaTEI Ha THIOTCKOCTH

335(onopHas). YpasHenue NpAMOH, mepecexaromed ocH KOOPANRAT

B Tourax (a; 0) w (0: b). rae a=0 u b=0, nmeer B 1:‘+%=1 (ypasne-

Riue nprmoi e ompesxax). Horamure.

336. Jloxaxmre, uro mpaMeie x+y—5=0, 2x-y-4=0 1 x-3y+3=0
HEPeCEKADTCE B ONHOR TOUYKE.
337, Mailpnie pamuy xopusi, xovopas ofipasyercs npu mepeceuennm
oxpyncocti (x4 F 4 (f - 3 =4 » npavoii & - y+9=0,

= BRB. MaMinre UEpHMOTD TMPEYLOMBHMIGE, OIMDANMIEHINONe TN MM
dw~ By 8=0, y=1, x =8, Coeransre ypannenne mpsmoil, Koropan copep:
BT MEAMANY TPEYTONBEAKA, IPOBEACHHYIO 10 cpepnell 1o AunEne cropone,

@ NOBTOPEHWE MEPEL M3YHEHWKEM § 10 X

|
Teopervuyeckun marepwuan g \ '
P P (7 wnace, m, 13.2° {

* cpOfiCTEE M TIPMAHAIGN; ( “¢ aumelps, -7' Kamee

* HIBEMMHOS PACOONOMEHHE I'DAMHEKOB
nupefinny QYERIAE;

* BHAK SeTHPEXYTOILEHEOS.

8 xanee, § 4, 5

3apaum
339. Chopmyaupyiime H AOKaXHTE TPE OPHIHAKA KBAAPATA.

340. Jlpa TpeyroabHEKA BUHCAHBL B OAHY OKPYIKHOCTH, CTODOEBI 0NOre
n3 Hux pasdst 7 cM, 15 o 1 20 cm. Hadigure cropodsl BTOPOro Tpeyroib:
HHEAN, &CJIH OH HBJIHAETCH el'l‘ﬂ]E"l"ERIﬂ'll.'

" HanoMHENM, MTO erHieTCEHM TReYTONSHHKGS EaIniBAETOR NPAMOYIOILNGIE TPEVTOIBHNK,
CTOPOHEL KOTOPOrD OTEOCETeR ax 3:4:5.
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MeTopn KoopauHar

10.1. PeweHne 3apay mMeTonom
I.EGDF}AI’]HET

CopMyas M YPaBHENns, NoNyuYenume B Tl
IIARE, ARIOT BOSMOMHOCTDL MEYUATL 1EOMETDPIUCEKIe
Gurypst # mx cBolMerEa € LOMOMLIC YPaREEnl
W HEPABEHGIE, 7. €. HCNOILBOBATL B I'COMETPIN cpoji
crpa aareOpsr Taxoll MEros NeCHONOBANMI PEONME):
puveckms Huryp nasmBaen aenodomn woopdunam,
8 COOUBSTCTBRIONINE PABNGH YEOMCIIE — GHGNUNIL
weeKots zeomempreil,

. 3apaua
Hoxaxure, 4TO CyMMma KBAAPATOR AMArOHANEH Tpaneumnn
pesHa Cymme Ksaapatoe GOKOBLIX CTOPOH, CIIOMEHHOW
C YABOSHHLIM NpPCM3BEASHWMEM OCHOBAHWA.
' : Petenme
Cpopmynupyem ZaHHyio 3omovyy & xoopaumarax. [ins
3TOTC POCTICROMMM AOHHYHO Tpeneuwio ABCD s cucteme
KOOPAMHGT TaK, YTODL £2 BeplMHEl MMEMK KOOPAWHATH
A(0: 0). Bla: b), Clc: b), D(d: 0) (puc. 59)
Batpasum Cymamy KSGSPATOS AMOTOHGNENR TPANEUMM uYepes
KOOPAMHOTE 22 SepumMH:
AC < B =B slo—df+b=g'+20' +c' + F - 2ad.
Barumcaam Znussi OCHOSGHUM TPGNELMM:
AD=d BC=c-a
Balpasum s xoOpamMHGTaX Cymmy KBQApaTOS GOXOBEIX
CTOpOH:
AB  + (P =g+ B+ c—df + P ="+ 267 + &+ d? - 2¢cd.
Tpubosws x 3ToMy SHpOXEHWIO YABOEHHOE NpomIsese-
HWE OCHOBOHWE, umezm:
ABZ+CD*+2AD : BC=
=a*+ 2+ +d*—2cd+ 2ed - 2ad = & + 267 4+ & + o — 2ad,
yro u Tpebosancce Ackalarb.
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FAABA lll. lexapToes! KOODAWHATEI H3 NNOCKOCTH

Hrax, peimesse reoMETDHYECKOR 3aAa4H METOAOM KOODAHEAT COCTOHT

M3 TpexX OCHOBHHIX PITANOE:
1) copmyvaepyviiTe JaHHYI0 3aZa<Sy H3EIKOM KOODAHHAT;
2) upeobpasyitre asrefpamdecksue BRIDAMCHHHA, U0JLIYACE HIBECTHLIMH

COOTHOIICHEAMN H (DODMYyAaMIE;

3) nepeseanTe HONYYEHHEIR DEeSVALTAT HA HALIK TeOMeTDHH.

Ia peppon arane pelieH’s YaACTO DLIBACY NEODXOANNMO 3aAaTh Na Nio-
erconu enereny xoopaumar. O6x9H0 e BROAPAIOT PG, WROOLT 1810 MOWIO
GoapIme KeODUMHAT BepIIEE paceMmarpEnaemoll (uryp L pannst Hyo
VIR ONHOMY B TOMY e YMCHy — BT HOSNONSEY MAKCHMANLHO YIPOCIATS
pnanneiimue anrebparyueckye npeohipasoranii,

10.2. BzaumHoe pacnonomeHmne
NpaMbIX B CUCTEME KoopauHaT

Hax mepecrso ua wypea anrebps, B ypanpe-
HEH HEBePTHRSALHOE npamMol y = ky+m wmeno kb par
SLIBAIOT Yerosuta woadduuyuenmon nprmot. Ilyers
npaMas npoxoawT wepes rouxn M(x; y,) ® N(xg p,)
1 ofipasyer ¢ TONOHMMTENLHON noxyocs ocw alenuce
ocrparit yrox ¢ (pae. 60, a). BupasuM 3 npaMoyros-
Horo TpeyroasHERE MNK Tasresnc yraa o
NK
tea=tg ZINMK = NE
tga=Y"% _ (x, +m)—(kx, +m) Bx,-x) .
X, =% X=X, X, =X,
B cayuse, xorza yroa o tynoit (pue, 60, 6);

. tga=1tg(180°- LINMK )=-tg ZNMK ,
Puc. 60. Oupegesiensie yrio- o
800 Kopdupi il HeHTA NDHASOTH tgo=——"-"1

— ¥, — U, =k
=% X%
A Hrax, yraose# koafpdunnesT npsmos & pasen
v TAHTEHCY Yraa HARKJOHA NPAMOR K HOJOAHTeALHOMN
NoJYOCH ocH abcmmcc.

leomerprzecxull eMuiey anees k @ m 8 ypasHe-
BRE y=Fkx+m marasiHO Norasax Ha puc. 61.

— 5 Teopema (KpWTepwi NapannensHocTH NPAMbIX
B CHCTEME KOOPEUHAT)

k=lga

Puc. 61. leoxerpumecxsii Npsmsie [, v [, 33a3HHbIe COOTBETCTEEHHO YPABHEHN -
oMuicn &k # M B yPERReRaH gwy:kix+m}u.y=k‘:+mz, napannensHbi TOrna
upamoft W TONbKO TOTRa, korpa k =k, mwm #m,
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§ 10°. MeToa xoOopaAvMMaT

HDoxasavenocTBo

2 1) Ceodicmao.

yers ||4,. B cayuae, xorma ofe prE npsmMsie
napaszeasnn ocu abeumnee, k, =k, =0 u yreepmxienne
TeopeMsl overupno, B nporassom cnyuwae (puc. 62)
0, = 0, KaK COOTBETCTREHHME VIl NPH NapasiesbHbx
npAmeix L u 1, u cexyuuel Ox. Hrax, tgo, = tgo,, 1. e.
k =k,. OueBngmo, 470 M, # M, TNOCKOJLKY B JAPYyrom
clyyae JaHHBIE HPAMBIE COBTAAAIOT.

2) Hpusnar.

Ecmn k= k,=0, yroepsaenae Teopemsl odesE-
10. TIpoBeseM AOKazaTeILETBO A48 CIVUAA, KOMAA JlaH:
HblE TmPAMLIC 0DDASVIOT ¢ NOACMKHTENLHON MOAVOCHIO
oex afonpree ocepuie Y (pyred cnymal pacemonr
Puc. 62. K soxasavesscrsy  PHTe caMocrosTensno). Ilyers k =k, ® m, #m,, orxy-
ceoficTiA B IPH3HAKA TA- na tgo =tga,. Hockoanky pasnmiM OCTDHIM yraam o
PAAREALHOCTS HPAMKX COOTBETCTEYIOT Pasdibie TAMPEHCHL, TO O, = 0L, CAej0Ba-
TEALHO, N0 NPHIHARY NapasieasnocTH npameix / |IL.
Teopexa poxazana noinocrsio. Wl

Teopema (KpUTepyuid NEpResgUuKYNAPHOCTI
NPAMBIX B CHCTEME KOOPIMHAT)
Npamsie I, 1 I, 3343HHbIE CODTBETCTBEHHO YpasHeH-
amu y=kx+m wu y=kx+m, nepnesankynapHs
TOrga W TOnLKO Torpa, korpa k -k, =-1.
HokazaTenbcTBo
0 1) Ceoitemeo.
Tlyers LI, (pue. 63), Mz npanoyronssoro rpe-
yroipanka ABC (£C=90") umeem:
BC 1
tgo, =g LCAB = . ctg ZCBA = A =
1 1

T (180 -a,) | tge,
Hrag, tgo, -tgo, =k -E,=—1
2) Mpus=ax.
Iyers k, -k,=-1, T.e. k= ——I~. Hockonabry

Puc. 63. K sokasaremsorsy T = £ &, ky=tga, (eM. pue. 63), To

CBOHOTHA M IPHIHAKS TEP- tg ZCAB=— 1 = 1 =ctg ZCBA.
DeHANKYIAPHOOTHE TDEMEIX tg(180°- LCHA) tgZCBA




FRABA Ill. [lexapToBs! KOOPAWHATE! Ha NNOCKOCTH

Yunteiean, uro ctga=ig(90° - a), umeem tg ZCAB=1g(90" - ZCBA).
Mockonsky vroa CBA octpsii, o yroa 90° - ZCBA ragse ocTpeid, cneno-
pareabno, ZCAB=90° - ZCBA. Toraa LZCAB+ ZCBA=90°, r.e. ZC=90"
Teopema poxszana noasoctsio. W
' ' i ' Bapava
Onpenenwre, ecTe Ny cpeau npamuix: x—3y-3=0, 3x+y-9=0
M x—3y+12=0 — napannensHsie WK NEpneHavuRryNApHbe.

Pewerwe
TTpeAcTaBUM YPaBHEHMA RAHHEIX MpAMBIX B Bue y= kx +mi

1 1
= - —1 = = - 4
y _3x .Y 3Ix+9 ¥ 31* i

Mrak, nockonexy }--(—3)=-I_ npamele y:-;xd M y= Lx+4 nepnex-

3$
18 )
== M -12£4, To npamsie

mmnpnu NpAMoiA y=—3x+9. Tlockonexy ==

Y=‘§" 1 wny= lx+4 napannensH.

0.3, NpAadteHEHIte KooRAMHET K peueHmo samay

Ha orblckanne WT

Pewenne sagau Ha ormexkanue 'MT ¢ nomouibio MeToZa KOOPAMHAT
NpeAVeMATPHBACT ABA OCHOBHBIX DTATIA:

1) eocraBieHAe YPABHEHHA ¢ JBYMH HEHIBECTULIMM X H I, KOTOPOMY
VAOBJISTBOPAOT KoopauHaTH goboii rouxnE mexomoro I'MT. Ha arom arane
oboCHOBRIBAPTCA IPAMOe yTEep=inenne: ecan Touxa M(x; y) — mpomssonsHas
Touxka #ckomoro IMT. TO ee KOOPAHEATH VAOBACTRODENT EOAYVIeHHOMY
VPaBHEHHID;

2) noxazaressCTBO OGDATHONO YTREDEAeHHA: MODAH TOYIRA, KOODILH-
HaThl KOTOPOHE VAOBJETBOPHRIOT NOJIVIEHHOMY YVDABHEHHIO, HPHEZIAEHHT
ucxomony I'MT.

I M e Sogase

A Harsr touss A w B, Halignre reomerpuueckoe mecro
TOueK NNOCKOCTH, ANs KOTOPHIX pasHocts MA? - MBY
NOCTORHHA.

Pewesme
Berfepem cucTemy KOOpAWHGT TaK, WTofbl Touku A m B
nexanu Ha ocw afcumce, a cepegwHa otpeska AB cos-
Puc. 64 nagana ¢ Havanom xoopawHat (puc. 64). Tiycte AB=ag,
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§ 10'. Meropn KoopavHar

TOMAA AOHHBIE TOHIWA ByayT MmMers KOOPAVHATLT 'A[-%;ﬂji 1 B[ZE;G]. HAna npo-

nanonbHoid Youkku M(x; y) no ycnoewro zamaum MA? — MB? = k. 3anucae 310

2
I 1

: — I
Ynpoujan 310 BuipaxeHue, nonyuum Zax =k, T.e. x:vz—u.

YENOBME I KOOPAMHATAX, ViMeesm: [m % ]Z 1y '.{x“ﬂ:), ~yf =k,

Mo, wangan 1ouka uckomore TIT MPUHGRIEHIAT MPAMOIA X '= '{EB'.' KoTopas

NApameN g ocK epamHor ('r& .nié?ﬁr'leﬂwawnﬂpmi 41‘|;ﬂ.ﬁi@ia!m?l} v nhﬁ#t}mﬂ-
uepes Touy [%0] W Haobopor: ecni Toula M0 Y) nesur Ha npamob
e / o

¥=35, TO €2 KOOPAMHOTE YACBSETBODAIOT ypasHeHMio MA®— MB=k, cne-

AOKATENLHO, TOUKG M NpUHoARexUT McKomomy TMT,

Bonpockl n 3apgaun

@ YCTHBIE YNPAXKHEHWS

341. Ksazpar co cropoEoE 1 pacno’oses 8 CHCTeMe KOODANHAT TAK, WTO
TP €0 BepIIHHELl JEXAT E2 OCSX KOODAHHAT, 3 YeTBEPTasE — B Nepsoit
KoopanHaTHOfl weTBepTH. HasoswTe KOODAHEATH BePIIHH KBAXDATA.
342. Ponf ¢ amarosassss 6 = 8 pacnoacwes s CHCTEME KOODANHAT
TAK, YTO €ro IMaroEanE Se:NaT 55 OCAX KOODAHHAT, npH4eM Ooasmasn
AvAroHaas — Ha ocy abemmcc. HasosHTe KOODANHATH BEDIINE pomMOa.
343. Hazosure yraosodi xoshdemmesT npaMoil, KoTopas:

a) napanienssa nopsaos y=—05x=T;

6) nepnesankyispEa spavoi y=-05x+ T.
344. Oano ua ocROBAEMi Tpanemms JexmHT Ha oci abenmee. Kaxuwm ypas-
HEHHEM JAJACTCA NPAMAH, COAEPIKAIAA BTOPOE OCHOBAHHE, GCHM BHICOTA
Tpanenny pasppa 83?7 Cromsxo pemeHmii mMeer aanaua?

1Mma
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@ FPADUYECKUE YIPAYKHEHVS
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345. Pacnonoxure B CHCTeME KOOPANHAT papHObeApeHHLI TPeVIroinLini
¢ ocnosnruen 6 1 Gokosoit ¢ropoRmit 5 Tai, uTOBL OCHOBANME 11 nepntia,
APOTHBONEASIINAA OCHOBARMIO TPEYIONLHIKA, JEMan Ha 00X ROOpEan,
Onpejesnre KOOPARAATE BEPIN TPEVI'OILIKKA.

346, Pacnouomure B eHereMe KOOPWMEAT NRANMOYTONLHYIO TPAICILMIO
¢ooeHopraaNy @ 1 b (e<b) m o ewmcoreil A rar, wrofint ABe CLOPONE
TRTeNNM DAt o oCax roopamnar. Onpejaennre KoopMHHars nepi
TPHeILN,

NMUCbMEHHBIE YNMPAXXHEHWUSA

YpoBeHb A

347. Cocrasnyre ypasuesse Dpawmoil, KOTopas:
a) napansenssa npsxoi 2x + 3y + 1 =0 » apoxoany gepes voury (1; 1)
6) napaaneness nps=oid r+y—14=0 5 opoxoawT wepes EAYAAO KO-
OpAHEAT,
348. [lanu npsmas 2x-y+4=0 8 Touma A(l; 1). Yepea voury A
HpoBeACHL! NPAMAS, NAPAAseIsBaA ASHECE, B ODAMAS, NePIeHANKYNAPDEAS
aaunofi. CocTansTe YDABESHHS 3THX OPAMKIX.
349, Jlogamure METOAOM KOODIHHAT, UTO NAPANIENOTPAMM, HMEXOULH
pPaBHLIe THANOHATH, ABISCTCE DPEMOVIOILHHEOM,

350. JoxamuTe MeTOAGH ROODAEEAT. Y70 CyMMa KBaIDETOB AHWATOHANGH
HapanneorpaMMa pabHa CyrMMe ESaADaETeB BCEX eI'0 CTUpPOH.

351. [loramuTe MeTO[O» XOODIHEHAT, YTO CPeJHAS JIHHNA TPANGNNH Na-
pPaaadeabHa ee OCHOBAHHIM:E.

352. Cocrassre ypasuesme ITMT:

a) paBHOY/AATEHHLIX OT Ha%ada KCOPIUEHAT ¥ Toux:d (—4; 2);

6) cymMa KBaapaTos paccTosHEHIE 0T xoTopsx Ao Touex (—1; 0) u (1; 0)
pasua 12.

353. Cocrassre ypasmesie I'MT, pasnocTs KBaIpatoB paccTosuuil o1 Ko-
ropux go touex (1; 0) & (~1: 2) passa 1.



§ 10°. MeTog koopawHaTt

YpoeeHb b

354. Cocrasste vpasnenue npamofi, xoropas:
4) HaxJoEeza K NONOXRHTEALHOHE DoayocH ocn abcusec nooa yraom 60°
¥ OpoxoEMT jepes Toury (0; 1k
6) Bzxs0oEe=a E DONOEBTEARRGE DoidyocH oce abeoace ooz yraom 135
¥ mpoxozuT wepes roury (0: =1).
355. Cocrapsre YpapHennsi KaCATCABHEIX K ORpYmuoeTa x%+ y¥ =25 n roy-
kax (3; 4) u (=3; —4). Hoxanaure, u¥To 271 KACATEAbHBE TaPaIAC/ALHLI,

356. Tpu cTOPOHE! KBUAPATA JEIKAT Ha HPAMBIX 34 4 y +1=0, 3x+y -9 =0,
x =3y -3 =0. Coerappre ypasienne npamoi, Ha KOTOPOI JemuT UeThepIhn
gropomna, Croasxo pemnenndt umeer sazaun?

357, Jloraxure, wro 0TPe30k, COCAMMMONNAN COPeAMHELI AHaromaanii 1pa-
NN, TIAPaIeaeH @8 0CHORANMAM M panen Ux [10JYpazHocT.

358. llpaman yaajnena or HeNTPA OXPYJKHOCTH pajuiyea R ma pacero-
sune d. Vceaenyiire paauMuoe paciomomenne OKPYIKEOCTE ® NPAMONH
B sanHcuMocTH oT omauenni d m R.

359, Paccrosmue MEMAY NENTPAME OKPYIRHOCTCR ¢ pagsyceans R u ¢ pas-
B0 d. Hecaeayiive B3aEMEOE Dactioaomesde OKDPYIKHOCTEH B 33BHCHMOCTE

or snguenda 4, Ra r .
Yposetxe B
360 (onopHan). ¥pasnenwe NpAMON, NPOROARMER Sepes Touwn (v y,)

x-x Y-y _
no(x, p,) mmeer Bua - = Tlokamne,

XX M Wy
361 (onopHasy). Ilpamnte ax+bhy+e, =0 w ax+ by +e,=0 nepnenin-
KYJASIPHBI TOFA& H TOJABKO TOPAa, koraa aa,+b b, = 0. Hoxamure.
362. Karer 3 runoTeHysa HPSMOYIOALHONO TPEYIOALHEKA PABHLL COOT-
BETCTREHHD a2 # a-.f.'; . Horaxnare, 2o Memansl, NPOBEAEHHEEBIC K DINN
CTopoliaM, B3aMMHO NMepnesiniyviapHEL
363. B npamoyroasanke ABCD AB=2a, AD=ba. Ha cropore Al oime-
yena rTouxa K raz. uro AK =a. Hoxa:zwre, uro BK L KC.

364. Ha oxpyx=oct pagayea B oraesesa touka A. Hafizwre reoser-
PHHECROe MECTO CepeARH BCeX XODE ZaHHOH OKpPYMEOCTH. ECEXOANUINX
H3 TOYREH A.

365. B npsuovroassom tpeyroassmse ABC ZC=90° Haiaute reo-
MeTpRTeCKoe Mecto Towex M, Takmx, wro MA'+ MB* =2MC.

1e



FIABA NI Jlekaprosb) KOOPAMHAETE! Ha NNODCKOCTY

(£} NOBTOPEHVIE NEPER, M3YYEHVIEM § 11

TeopeTnyeckuin matepuan
( _

O NENOME NEMEDSII CIPEEI0R; T eoe, 1 2.8
|:'.'~|| 2
Fapeasm
BEG, Jwaronnnn parnoBenpesso spanenmy ARCD -ffw-ﬂ;ﬂff‘} nepee:
wawres w vouke 0. Jokamsre pasencrso Tpeyroasnexor AOB u DOC.
367. Bepuwmima rpeyromuunxa ABC smewor xoopanara A(-2; 1), B(-1; 4),
C(1; 4). Hadipere ua xooparsaTHGH naocRceTR Touky D, Taxyo, uTo!

n) AABC=AADC; 5) AABC=ACDA,

3apgaum ANA NOATOTOBKM K KOHTPOnbHOW pabote Ne 3

1. Orpesox BD — meana=a tpeyrossuuxa ABC. Haligwre RoopaumeTs:
sepumnn C, ecxn AG-1: 7). B3 1)

2. Tourn A(-3: -1) 2 B(3: 5) — xo==w1 zaamerpa oxpyasocni. Hafianre
pazuye 1ok ORPYEHOCTH.

3. Cocrassre ypasseENe OXpyXEOCTE C DeETpoM (3; —4), mpoxoasmeit
Qepe) HAYANO KOODAMSAT.

4. Hafiamre Touxy nepecesesms npamoll 2x-5y+20=0 c ocamm Koop-
[NHHAT.

5. Oupezgennre, mpageTcs =8 oTpesox AB anameTpOM ORDVECHOCTH
+6x+y' =0, ecan A(-1:v5), B-5-V5).

6. Jloramure, 4ro weThipexyroasuEs ABCD — NUpPSMOYTONERME, eCiAH
Al=2Z; 0), B4 3), C(5; 1), D=1z -2).



Vitorn rnasbi i
MTOTrOBbIA OB30P MNABbI lil
Mpocrenwne 3agaum M ypaBHeHUs PUryp B KoopauHarax

Koopdunamu cepedunst Pacemosnue Y pasnenue oxpyacnocmu
ompesxa sexncdy mowxamu
) ., o M)
5 ¥ : R
E g c
I 1 S = i (S :
o Yo Xy i o] % LV [} w K
l ) W
iy, i, L R s b A e e s Nl AR "
rm Ay H-r.—-—’—g% AB = \l’(“l‘"%&] (it = s (w-a) +{p-b) = R

v

) 4

Ypaenenue npraet

iy

/o

ax+by+ec=0
(a 1 b He pABEE HY/II0 OASO0SDEMEEHO)

Vpasnenwe nesopmunuusnot npsmor

y=kx+m. k=iga

YacTHble Cny4Yan pacrionoXeHns NPAMON B CUCTeMe KOOpAUHAT

Fpagusecxoe Zmasenus KOMPPEQUENMOs Ocofennocmu
| npedcmaeienue u 6ud ypasHerus PACROTONERUR |
' yT a=0,6=0. Iipaxas =apasneIsa
R _ ocH abcEes BAM COBNE-
| . By re=0mmy =y, aaet ¢ Hedt.
¥ b=y, » e
R Vpasnenue ocu abeyuce
ai — HEeROTOpOe THCIO0 g=0
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MABA lll. lexapTosbl XKCOPAWHATEI Ha MAOCKOCTH

Oxonugrue mabauusi

I'paguwecxoe FHAYEHUR ROIGPUUULHINGE Ocofiennocmu
npedemasaenue © sud YpAGHERUR PACNLOAONCEHUN
vt az0,6=0. IIpsivas napasiensEa
OCH OPAHEAT HAH COBIA-
fren g g = == pBer ¢ ek,
e x, = . S
-4 Vpuenenwe ocw epdunam
o i 4 HEROTOPOE YNeno r=0
" X 3 &
y _ a0, b#0, =0
R ﬂm’:{ =k, | 4 PIMASH IPOXOAIT Hepes
T k:.—? — HARRIO ROOPAMHAT
7 = A HEHOTOpOe YHCHO

BiavmHoe pacnonoXeHWe NpAMbIX B CnCreme KoopgwHat

| Kpumepuid naparzeasnocma
NPAMBX 6 cucmeme xoopdunam

Kpumepuil nepnenduxyisprocmu
RPAMBLY 6 CUCEME KoopOURam

Hpamwie || 1 |, safassbie ypaBHeRna-
ui y=kx+m, uy=kx+m, cooTser
CTBEHHO, NAPANIENbEN TOTAA B TOJIBKO
TOrAN, KOrAA kR, =R, wm, =m,

e
7

7
i
L3 L

Hpawmuie |, u 1, a0zanHsie ypaBHEHRSA-
My y=kx+m, u y=kx+m, coor
BETCTBEHHO, NEPHEHAHKVIAADEN TOrAA
H TOILKO TOTAR, Koraa k, -k, =-1

N8




Wrork rnass i

(2

&

KOHTPOJIbHBIE BOMPOCHI K MMABE Il

1. Oupmmre NPAMOYIOABHYIO CHCTEMY KOOPAMIAY HA HIOCKOCTH,

2, Jloxantare Gopmys iisﬂgpizﬁixam CEPRAMILI OIDes¥a. }

3. Jloxnagune QOpMYNY PECCTOMBMS MENGLY ABYMA TOUKANH,

A, BAnninnme ypasHenne okpyEIGETI B IDSMOYIONLHONH CHETEME KooDAMBAY,
5. Smmmwre ypasHenie TpAMOE B NPAMOYTONLION CHETEME KOOPAHAT,

HONONHUTENBHBLIE 3AHLAHK K FNABE I

368, Jhsmronanm napauneaenpaniaa ABCD nepeeetaiones 5 meMKE Oy
uem A(-3; -1), B(0; 4), O(2; 1). Ha#zure xoopaunars sepums C u D,
369. Jloxamure, wro:

a) cysma afcupce cepeAEs CTOPOE TPEYTONLHMKA paBHAa cymme abe-
HHCC ero BepiliNg;

6) MMKA DepeceNeRIEH MEJEaE TDEYTOALEEKA, 06DazoBAHBOrO Cpex-
HHMHE JAHENSMHE ZSHHCIO TPEYTOALHHKSE, COBIANAeT ¢ Towuxol ne-
PeCeuERME MeAHEE ZSHSO0TU TDPEYIOALHHEERA,

370. Ha ocs opammar safizmTe TouKy, PacCTORHNE OT KOTOpOfl 70 Tou-
kn A(l; 3) samoe memnme, weM 0 vouxm B(2; -3).

371. Mauwm vours A(-3: 1) = B(T: 1). Cocrastre yPEBEeHES NeOMEeTDHYECKOND
mecTa Touex C, TaxEx, o TpeyroasEr= ABC:

&) NPAMOYTOALELN © T=noreaysoe AB:

0) npsMoyromsERt ¢ xaveToxm AB.

372. OxpymEOCTS KacaeTes OCeif XOODIMEST, 4 €e HeSTD JeRHT BO BETOpOil
KOOPAMEATHOI YeTBEPTH H ¥=ajeH oT E2uaia KoopauEar sa 22 . Cocrass-
Te YPABHEHRE ITON OXKPY=REOCTH.

373. Bepumnst TpeyroneEmxa ABC usmenor xoopmmuarm A(2; -6), B4 2),
C(0; -4). CocraBeTe ypasmesne OpEMOH, cofepaamell CPeAHION IHENIO
TPEYTIONBHWKAR, DAPASLIeNSEYE cropone AC.

374. [oxwmure, uto npsmsze ax = 2y—6=0 u bx - y + 5 = 0 nepecexasxrcs
op# yenosim a+2b6=20.

375. Cocrassre ypapHeHEe ODAMOE, HepeceRakIell OKPYIKEOCTS xF + yf = 25
B roukax ¢ abeumccamm —4 m 3 m ocs Oy B Touke ¢ HamboabmeR op-
JTHHATOI.
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MABA Il [lexapTroBkl KOOpAWHETE! Ha MNOCKOCTH

3asaun NoBbLILEHHOW CROXHOCTH

376. Cocranpre ypaBHelme OKPYIKEOCTH, NPOXoAsueidl uepes TouKn
(3; 0) m (=1; 2), ccnm neNTp OKPYIMHOCTH JASHKHMT HA npamoil x—y+ 2=0,
377. Haltpure paccrosEme OT Hayala KOOPAMHAT A0 NpPAMON
x4 2y-13=10,

78, Coonnmpio YPABREHIING ORPYIHOCER, OIMORBION OKONO LPEYLON NN
o mopnanaver (85 1), (8 =2) w (65 2)

379, Nowoacmre Gopwyny paceomeams on rouim M (v ) Ao ol
ot by dim O dhis i 4'”17@""""‘”[' ;

a’ np®

380, HMaibpare noe sNaNeIEE J, T HOTORPBIN NPaMan i = Rk 5 PTG RITGHT
or nauann KoopRer wn 3 eppmwan

381. Touxa M — rvouxa nepecevesus mexman Tpeyroasumxa ABC, npuuem
A(-1; 2), B(2; 3), M (1; 2). Hafigare RoOpaHHATH Bepummus C.

382. Oxoap pasHOCTOPOHHETD TPEYTOABEHKS CO CTOPOHOHN & OITHCABA OKPY-
Hotth. JloKaskuTe, WTo CyMMa KBajparoE PACCTOSHHN OT NPOHIBOALHON
TOMKH OKPYJKHOCTH IO BEDIDHEHE TDEVIOoEBEEKA paBHa 24%,

383. Ha nnockocTH oTxewens ToasE A =2 B. Jdoxammre, 4T0
-“.&
FEOMETPHSECKRIM MecToM Io=ex M, 5=¢ soTopux ?B_=k (=0, k=1),

ABASETCH OKPYMEOCTE C meSTpoM Ea opamol AB (oxpymuocms Anox
AOHER).



ViTarys raane |

S A i'w_ T _
N NCTOPUYECKAS CITPABKA

-

Pazamrve TOProBil W mMopennasaHuR, PocT hpoe-
MBILUNEHHOLTY 1M TEeXHKMKA, KOTORbBIMIA O3HaMEeHOBAN-
ca XVIl 8., cnocobcreopany BS3HUKHOBEHMID HOBbLIX
MaTEMaTUHBECKMY WABW W METoOoS, OTBEMAIOLIMX Tpe-
BosaHnAM BpemeHy. ONHUM K3 NPOBOJHUKOB Takux
mael Bun Pere Nekapr (1596—1650) — BrnaouMAcs
hpaHuy3ckun dunocod), MaTeMaTvk, duenk, GU3Mo-

nor. Ll.impom MHTEPECOB 3TOTO 4eNOoBeKa nopamaer

| ToMaTvIn oW oloraTian commiA o I,
- OMMIO, (hiasiky, Brononao, meamuiy, Mo yiiu- |
BepcansHen 1 -y.dam, Cnocobrek oBLacHUTl Bee s |
HIAS PEASINHOND. hlapa, Jlerapr cuurtan (uanocodio,
COH CIaN OCHOBONONORKHINKOI r@fé‘@raeunmﬂ oo || i
- CKOID yHeral — KkapresMancTea; Iiéaplmmm — DAV i ,
E suposaHian damunur Jlekaptal, & KOTOpOM HanGxXeH
B3IMNAL HA PaZBUTHE ECTeCTBEHHLIX HAYYHbIX TeODWM.

buorpadwr [lexapra ssascrcs 0Dpa3loM Camo-
 OTBEPXEHHOID CnyXeHns Hayke » Bopubi 3a sobopy
Mbicni. UCnmsiBas npurecHesns Ha poaude, B8 1629
[exkapt soiHyxaex buin nepeexats s fonnarawo. Mmeno I8
7aM B8 1637 r. Bnepebie YBMIESRC CBET ero [N3BHOE
npouseeienne — «PacCyxgeHna © METOAe, No3so- ¥
AROWEM HANPARNATE YM W OTLEXMEITe UCTHHY B Haykaxs. %
B 3104 pabote [exapT Winoxms 4YeThipe OCHOBHBLIX
NPMHLANG HAYYHOrD NO3SHaHWRE: 1) HUKOMAE HS NPUHA-
MaTe 33 WCTHHY TO, 4TO HEeSoCTZToNHO 0DOCHOBaHO;
2) EEﬂHTb kaxaywo npobnemy s= <actu, wiobu pe-
idTe ee ﬂ(‘f!‘r?ﬂﬂ.‘.&'ﬂﬂb-m _}] f.='r"'é“~"= B NpOHiec-
ce F’ﬂihafhtﬂ o7 Donee npocioro x Gones ChoxHOMy,
"d) CONpOBOXITE WMCCNEAcEZMS TiIcpeuHaMW M ob3o- *
pamy, ST0Dn HISSTD HE NPoTEyCIET=

'193((';151?-4'-19 0 METOSS > VINNEMW TPV NpnD
xenun:  «flwonTpukan, «Meteopbi* 1 «i‘eomerpum.
MmeHHe B NOCNeaHenm WM3NoxeH MSToM KOOPAWHAET, KO-
TOPBIA NOAHER CTANl OCHOBOW SHBAWTUHELKOH reomer-
L prn. Wintepecuo, wto 8 310l padote [lekapt snepshie
Aan NoHATWA NepeMeHHOn SehrnYWHbl, BBeN CTeNeHs,
npeanoxnn yaobuyw anrebpavueckyio CUMBONKUKY, KO-
TOPaA NOYTK He OTIMMAETCA OT COBREMEHHON, a Takxe
NepBebiM CTan NpPepcTaBnATLy ypasHedve 8 suae, Korna Jal
B NPaBOA HacTh CTOMT HyNs. «f2omerpuar ewe npu il
XW3HW aBTOPa BbINEKANa YeTsipe nepensaaHns U CTa-

1@ acm h m-i KHHI‘OH MaTEMBTMKGB TE}TO B EMEHH
P Ji, o




TTIABA Il [lekapTosbl XOOPAWHATLI Ha MNOCKOCTH

(5) TemATUKA COOBLIEHMIA 1 PEGEPATOR K TIABE i

493

B
2.
3.
A

5.

Pene [lewapr: sW9HOCTH, OTHDHITHSE, HICH.

lMoaspHLie KOOPANEBATH HE ILIOCKOCTE.

3agaun onTamusamun. [Ipaveseswe %eTOAA KOODAHHAT B SKOHOMMKE.
Weeneposampe Wpwwas Meronon xoepiunaer Iapabosa, muepbonn
LRCHETRURIToR

Jloasarenserso reoMEIPHYCCIRE TEOReM MEPOILOM KoopaMIaYL.

PEKOMEMAOBAHHBIE MCTOMHIKKI MHOOPMALIKA

1.

2.

10.

Maremarnuma xpecromaria ansg 6—8 wnacin, T. 1 [Texgr]. — K. ¢ Pag,
mik., 1968, — 320 ¢

Maremaruuna xpecroMartia aga crapmx kaacis. Peomerpin, T. 2
[Texer] / ¥oopaa. JI. B. Kosanmesa. — K. i Paj. mix., 1960, —
383 c.

I'neiizep, I H. Meropus maremarsxy 8 mxone. VII—VII xaxacen: 1lo-
coGue nns vumrenedi [Texer]. — M. : Ipocsemenne, 1982, — 240 c.
®umep K. Hcropns sosof gmsocodam. Peme Jexapr [Te=cr] / K.
Qamep. — M.: ACT, 2004. — (Cepzs «Philosophi»).

Hexapr P. Pasuckaswe serass [Texcs] / P. Jlexapr. — CII6.: Asbyna,
2004. — (Cepmrs «Asbyra-maaccaxss (pokel-book)).

Howrpsirsn JI. C. Meron xoopuunar [Texer) / JI Tonrparss. — M,
Hayxa, 1981,

Kymip, 1. A. Meroxn poss'asysauun sajav s reomerpil [Tower] /
1. A, Byumip, — H.: Abpuc, 1994..

Kymmnp, M. A, Koopiuuuarasiii 1 BeRTOpHLI METOAR PDEIIeEdsn anint
[Texer] / U. A. Kymnanp. — K.: Acrapra, 1996,

Harepuer-Gutanoresa MITHMO. http:/ilib.mirror0.mceme.ru/
Caflr sugasanursa «Panoxs. http:/www.ranok.com.ua



§ 12. LieHTpansHas n ocesas
CHUMMETRPWM

§ 13. iloBOpOT W napannenbHbIN
nepeHoc

§ 14.7onobue duryp

§ 15. Merog reoMeTpuyeckunx
npeobpa3osannm




TeoMerpus ABISeTCH TpPooGpA30OM KDECOTH MHpPA.

Hozaun Kenaep, wexeukuil demponom
o Mamemamux

[Ipencrassre cefe, Tro mepea BAMH IMags THXOro npyza # Bul Gpo-
CleTe B HEro HaMelex — N0 BOAE KpVraMn pa::ﬁeramca BOAgHBI, OPHYEM
HEHTD HARZOrND KPpVT2 EEX0OAHNTCA HMEHHEO TAaM, e KaMenlex YIIaa B Boay.
A TENEPL NOHEMHTE DEpEFHee KOACCO BeNOCHIIBAR B DORDYTET? ero — Ro-
Jiecd He CABHHETCH C MeCTd, HO ero CHHILl 3aKPYHATCH B HEECTOROM Tan-
ne. Cranpre nepej 3£pR230M © KAPAHAAIIOM B NpaBoll pyKe — W JepKano
¢NIPEBPATHT® BEC B JNEBiny. BeAs BaI EBOHHHK OyaeT aepskaTts KaPAaHJIAII
B aenoll pyxke. B sigrxe BAINEro CTORZ JEAHT VIOALHHE: BH HEMHOrO
BLIABIIIG SR — T OFTOARRA NODEMECMENCT BMeTTe o B, Tai s
HITANO, B GANGION ME STHR CUPMAcE © (DRIVIAN, O KON MAGH BN,
HPOMBOTINT ONPDELGIEHELIS HeMee g, Hpcobpusontnma,

Mpes npeobpasesammil apuseres opuol s ocnopumx npell copemMen:
HOW marerercs, G o HOMONII0 YEICIHO NOKAZMBAI0T CHAOIIIE YIBaPIIe:
NI NG PRANBIX PASHETOB TROMENPIN, KOTOPHIE BIXOMNT AANEIKO B0 HPeMLes
HIRONBUONO wypes, O Hotombio DeoMerpHNeckay npeobpasoranmit m wom:
INGPAPRON Ppadmid wEEeMaTorpadueIEL TOPAKMAIOT BoOBRAMOIEe PN
HE YAVMRIeNLHEI oBpEsaMm B BeOBLIIOBERERINY  NEPEEOTIOIEHIAN Y
wa sxpane, Ilpeobpasosamin HOMOTAIOT XVIOMHUKAM NPABKILIO CTPOMTH
ROMITOZNIHE KADTHH, 8 XAMHMKAM — HCCHACJOBATH CTPYKTYDPY KPHCTANIOB.

B srom pasgene Mz PacCMOTPHM OCHOBHBIE BHIBLI TEOMETPHUECKHX
npeobpasopannli Ha OFOCKOCTH.




§ 11. OBuxeHune

Puc 65. Coornercruse
MERAY TOWKEMN N0gY-
ORPYHAHOCTH B ANAMETDA

Onpepenerne

11.1. NMoHsaTHe o reomMeTpUYecKom
npeocbpazosaHumn

J:byx TeOMETPHUEeCKYIO (PHTVDY MOMHO pac-
CMATPEBATE Kak MHOMKECTBO TOMEK: HAmpuMep, Ha
MIOCKQETE OKPVIKHOCTh ABAARTCH MHOMECTHOM BCex
TOMEK, PABHOVAAJIEHHRX OT Aawvoll Toukw. Kpome
PORO, MEAULY TOMKANIL MBY TeoMerpmdecin ey
MO FOTSWARIMRAT, COOUBETICIBIY,

Pacemorpun MONYORPYMIOeH: ¢ uenrpom O

» panerpom AR (pue, 65). Ve npomssommiot povKm
TONNORPYHIHOCTN ONFCPRN  TePITeHBEyma) w1y

My AB w Gyien cumraeh, vro dassaeih rouse X
NOAYORPYIREOCTH CcooTBeTCTBYeT TouxRa X — OCHO-
BAHWE DEPEEHAMKYAHDA, ONYIICHHOrO ®3 Toukn X
Ha npswyo AB. B chaay Teopembi 0 CYIeCcTBOBAHHH
M eANHCTEEHHOCTH NEeDICHARKYIAPA K OpAMOl KaMuoH
TOUKE DOIVOEDPYAHOCTH B TAKOM CAYTHae COOTBETCTRY-
eT eEECTEeEHas TOuUKa auaMerpa AB, m uaoboport:
KaMOod ToOYKe AMaAMeTDA HOCTABAEHA B COOTRETUTBHME
eAHACTEEEHAR TOWKA NOAYOKDY:ERHOCTH. Kpome T0- -
ro, passEsix TOYKAM NOJYOKDPYRHOCTH COOTBETCTRYIOT
pasHize Touxx auasmerpa AB (rournr 4 u B, RoTopnie
COOTBETCIBVOT CAMEM cele, NDHHALISEAT EaAK Do-
AVORp AE0CE, TaK B asaMerpy). B Tazom cryuae
IOBODST. =20 VCTEEOBIEHHOS COOTBETCTSEE HIIRETCH
npeopasosaniem DOISYOKPYEHOCTH B THEMETD.

NpeoGpasosanrem Puryps F & Surypy F' HESLBacTln Takos COOTBETCTEME,

Np¥ KOTOPOM!

1) kaxnom Touke Girypsl F cootsercisyer efMHCTBEHHaR ToUka dimryps F'
2) raxnon 1ovke dwrypsl F coomeTtiByeT HekoTopas Touka Gurype F
3) pasHpIM TOMKaM DUryphl F cOCTEETCIBYIOT pasHbie Touku thurypsl F*

@urypn F' wasuieaercs ofpasom durypsl F ana aasEnoro opeobpa-

SOBAHMA,

B mronsHOM Kypee reomeTpuH GyAYT PACCMATPHBATRCH PEOMETpH-
qeckHe NpeobpRIOBANMA, KOTODRE HEe HIMEHHIOT (opMy zamEmoll (HTyDLL.
B ormennuniii Bua snenssotes mpeobpazoBaHils, NPH KOTOPSEIX pasMepsl
(hUrypel TAKIKE He HIMEHAOTCHL

.5



IMABA V. Nleomerpryeckme npeobpazosatng

n e

Puc. 66. K onpenescmmio
HEBIMeNNE

11656

1.2. OByKeHue 1 ero cBOMCTBa

Onpepenedve

ABrKenuenm Hazpieaerca npeobpazonanme tprarypia, npw
m‘r@pm& COXPAHAIDTCH PACCTORNAR MENMY TOMKAMIA ILaHHOH

purypss.

Bro odmauaer: ecamn Gurypa 1 smugenes obpasom

Guarypsr F, DOXYUCHHBM TPH ABBACHIE, 10 M06me

ape wowrew X m Y @uryps F nepexoyar B oromer X
w ¥ quryps F'ovan, wro XY = XY (puc. 66).

BAMETIIM,, U0 DOBOTHE WA BORPEUALIeH
W B (husmRe, no TAM OHO HMEE) APYIOE EPACPHINNIG,
Dusdeckoe uus Xapakcrepusyerca rpaexropue,
CHODOCTRX E T. IL. HaopoTHB, B FeOMETPHHE HMOOT
gHEveERe ABENI> HEJaAbH0e M KOHOVHOE NONOMRenHs
(puTypR.

ChopMyaEpyen HEROTOPHEE cBolcTBa jnm-
meHns.

Ouenmaso, wTo ecam durypa F' noayuena
B peavyIsTaTe SOROTODOIO ABMMeHRs (QErypm F,
a purypa F¥ — B pesyapTaTe EPYIOT0 ABHKEHNHS
dEryps: F', To DacCTOSHES MEEAY COOTBETCTEYIONIHME
rouxam= Gusp F. F' 5 F" pasem, T.e. dea nocaedo-
SOMEARHNT Oouxenus cHOSa Ouwom deumcenue.

Ecss= zesotopoe nopeobpaioBafde OEDESOLHT
durypy F = @arypy F', 7o cymecrsyer npeobpaso-
BaEN®, E0TODOEe BepesoseET bdarypy F© B dumrypy F.
Taxoe mpeofpasosaEiie HANBAWT 0GPEMABM NEHHO-
xuy. Ecs= aas=uoe npeolpasoBaHne coxpasseT paccTo
AENE MSAEY TOSREME, T0 o0paTHOS TAXEe EMEsT 3To
csoficTs0. JTO OSHERAET, uTO Apeoclpasceanue. obpam-
Hoe feurcenuio, MaKme REAREMCR OSUNENUEN.

loxa=mew OCHOSHOS CBOMCTHO ABRIREHNS.

Teopema (OCHOBHOS CEONCTED OABVIKEHHR)

Mpw AsrixeHN TOYKW, NeXa@te Ha NPAMONA, NEPEeXoNT
B TOYKH, NeXalie Ha NPAMONA, U NOPRACK MX B3aHMHOID



& 1. demxenwne

A n -
Puc. 67. K noxnsarenss
CTIY OCHONIOND GReTE-
CTHA JABHIKOTIHN

A c
Puc. b8

a 0,
] 0,
a'

o
I
Puc. 69

HdoxazaTenscipo

O Tiyers Ba npasoi AC Touxa B aeXuT Memay
Touxaxz A u C, a rourn 4, B" n C° — ofpaaut 10
wex A, B u C, nosyvessse npy Asitxesnun (puc. 67).
Horaxem, 4T0 Touka B’ aexuT #a npamoit A'C' mexay
Toaxame A" » O

Ecan Touka B aemut Memay tourkamm A n C,
TO OO AKCHOME HaMepeHEHA oTpeskos AC=AR + BC.
IIo onpepenemino asmwxenus AC =A'C, AR=AR',

BC=B'C", snaunr, A'C'=AB'+ B'C'. Tlo caencrsmo

H3 HEPABEHCTBA TPCYTOALERKA 5T0 OSHAHMaer, wro
rouka B’ nemur na- upamon A'CT mempy moura-
ME A 1 C, 1 e roukny A, B w C' jgexmar Ha opuol
‘opamMoit, 4

Teopema poxasama, W

Cneperpne 1

Mpy ABMNKEHNN NPAVBIE NepexoisT B Npsmble, ny-
i — B NYMW, OTPEIKI — B OTPEIKN,

Cnepnctene 2
Mpy ABVKEHWI COXPAHAIOTCA YINbI MEXAY NyYamu.

Heficrsurensno, nyers ayuu AB u AC, ne Je-
JRALME HA OJNOI NpANMOH, NPH JRIEHUN nepexoNaT
B ayun A'B' n AC’ coorsercrsenso (puce. 68). Mockonsky
PACCTOMHUA Ne#lY TOYKaMu NpPH ABMIKEHNH COXpa-
"A0TCA, T0 AABC= AAB'C' no tpeM eroponam.
Hrax, LBAC=/ZBAC. r ¢. rhajyvensie Mephsl VIvion
ODE ISHACEHH COXPAESOTCH.

Sapova
Dokamute, 4T0 NpU ABMXSHWM NOPONNENBHLIE NpaMsie
TIZPEXORAAT & NMAPANNENBHEE NMPAMLIL.

Peusesue
TIyCTs MpW ABMMEHWM NGPANNENbHLIE NPAMAE C W b
T€pEX0AAT B Npamble a' 1 b' coovsercreesHo. [oxaxem
oT mpoTueHOro, yro a’jlb”
TlycTe npambie o’ W b’ nepecexaroTcs B HEXOTOPOIA TOM-
xe Q" (puc. 69). Ho npamois a cywecteyer Touka O, a Ha
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FABA V. lNeomerpuueckue npeobpasosaHms

"R

npamoi b — touka O,, Takue, 4TO NpW AsvixeHWM 06e 3T TOUKK NepexXonaT
8 Touxy Q' Tlockoneky Touk O, w O:, neXar Ha NapasnenbHeIX Npamelx, 10
POCCTONHME MENKAY HUMKM He paeso Hymwo. Ho paccrosnme mempy wx obpasa-
MW PaBHE HYNIO, UTO. NPOTUROPEYUT ONPeaeseHMIo ABMAEHWS, CneposaTenbHo,
HOWe npeanonoxeve Hesepko, T.e. a’(lb”

Flanommn, wro. aue QRrypE 15 NaBMBANN DANIMME, GCAW 0NN
CHIMENILAIORCS MaGHteRn e, mHmue ToHsuEe BANONENEN BROAMNOEH B 10
LRI % W IMMePAR,

Breponwe reomerpuvecknz upeofpasesainii, 1 SoCrnoemy Jamsen i,
LOBBON AT PO Naroniee G Foun Gurypy Boe nwase
IO, TP otopoN (urype 2 epesoxue w Ginypy 1%

Teopewma (0 cssaam ABKERIS K HANOXKEHH) s

hoboe nanoxenwe ssnseTcs aswxeswem, w vaobopor moboe asuxmenne
ABMAGTCA HANoMeHueMm.

Obociopanng aTHX yTsepKAeERE npexcrasaenn 8 llpmaomennn 3.
Chepcremne
PaBHbie dWUrypbl NnepesoanTcs ofHa 8 BPYryio ABMMeHreM, W Haobopor: npw
asuxennn mobas Gurypa nepexoauT 8 pasHy0 e GuUTypy.
Taxam ofipasom, MOM=0 Z2Ts TESCEe COPEIETICHES DABEHX QETYP.
Onpepenexmne

Oae dwrypbl HEILBIIOTCR PABHLIGA, SO DHA COSMBLSIDICH BMONEHMENM,

Bonpocbkl U 3agaun
@ YCTHbBIE YTPAXHEHUS

384. Momer am gpuxeEEe DEPEBOIETH:

4) CTOPORY NApP2IASAOTPaMMa B ODDOTEBONMIMKHYH) CTOPOHY;

6) oqno B3 OCHOSSEER TPADSHAE B APYIoe;

R) QIHH HJ YIA0S HpH OCEOBREEES Pas=H0ODEIPEHEHOIND TPEeVIONh-

HHES B JIpYTOH;

r) OANH H3 VINIOB DE3HOCTODOHHEN? TPEeVIOIbHHKA B Apvrof?
385. Orpesor AC it ero cepeamza B npH JBHXeHHN NEPEXOAAT
B orpesor AC’ @ touxy B’ coorsercrsenno. Hailtanre amumy orpes-
ko AT, econ AB=20 cu.



§ 11. Aemxedne

386. Ilpn amuokeny yersipexyromsauKka ABCD nomsyamim wnajpar ABCD,
Onpegenyre anuny asaronams BD, ecnn A'C' =4 em,

387, Tpoyrommur AB'C' zpaserca 06paszom PaBHOCTOPOHHETO TPEVIOJh-
. ABC, nonyuennwn nps gsmreinn. OUPEennte yiuk Tpeyromnm-
1n A'BC,

FPADUYHECKWE YTNPASKHEHIAR

388, Hoveprure ane oxpyssoem ¢ obuiun newrpom O Cummmee reomer
PRYOCIOE URCOBRARCHANNE, TEDERONIIREE MO0 ORPYRION, B Bonh:
o, Suanencs g raxoe ‘mpeobpasonanze ppuscennam?

389, Havepmwe npsmoyromsmmi ABCD ¥ OINGMIE 1ONCY HEPECEIEAN
ero pdmonnual O, Onuimice reomMerpuyecoe MpeolpaseRaIEe, NEPEBe.
Jmiee epeyronming ACB B mpeyreasunr DOC. Slusencs ¥ pagee 1
ofipasoBasne ABROHeRHeNM?

NMMCbMEHHBIE YNPAXKHEHWSA
YpoeseHb A

390. Toukn A, B g C ue mexar opEoll upaseil B OpH ABMMeHHM
nepexoasT 8 Touxky A, B" m C coorsercreenso. [Jokammve DaBescTBO
rpeyroasauxos ABC » ABC.

391. [loxamure, 9T0 OPH ASEISCEES CMEXCHLIS YIIL NEDEXOAST B CMENCHLE
VIAhL.

392. Jlokaxure, 9TO DpE SSESensE SSDTHKAILENE JrIN HEPEXOIST
B BEPTHEKAABHEE VITISL

393. llpr aswmeEEE pas=0cToDOE&EN Tpeyroassmk ABC oepexoanTt
e rpeyroasane MNEK, npeses FA=/N, LZB=T0F, LM =20° Haiaure
yrasx N 5 K.

394. Tpeyroasaux MNK — ofpas tpeyroasanxa ABC, noayvesnmnifl
npu aewxRennn. Hafianre yoass spevroassnra ABC, ecan AB=BC, a saw-
Gonsmuil yroa TpeyroapuEnsza MNEK pases 1007

Yposens b
395. Jloramnte, 4TO ODPH SSEAESEH NOI00HEE TPEVTOABHEK NEPEXOAST
B mogoliLie TPEYTOABEMKH.

396. [loxkmmure, uTo ecan oSpazoM ZAHHOND YETHIPEXYIOALENKE, NOAVYeH-
HhiM OPpH ABRMMeHNH, SBIAS2IcH Tpanenud, To AAHHLI HETBIDEXYTIONBHNK
TAKIKe ABNACTCA TPanemes.

119

-



FMABA V. TeomeTtpuueckne npeobpazoBaHms

-

—>

¥

120

397. Jlokasnte, uTO MPE ABEKEHNN TaPAJAeJOTPAMM NEPeXOANT B 11a-
PANACHOTPAMM,

398. 1lpu asmkennn poms ABCD mepexofit B qerhipexvioasiar ABCD"
Haiipnre yius HOJYHEHHOTD HeTHIPeXVroaLuuka, ecin AB=AC,

399, llpn penmenmn  gemmpexyroasnni ABCD  nepexojny B ue-
'J'Iﬂpﬁxw‘r:c.ﬂhum't ABCD. Hasimure yram vermpexyrommnisa ABCH, ecm
AD B AR CDy £B'= 140° (pacomotpmre amd Cayias).

Yipomaer B

400, Tpy amsacenvs guryps T F,onoas obngas vousa O nepexops
Wy J’“ w I woouxy 0’ we'rzsw vnenno, Jlpcancne, wio rovien 0
obn u‘mn_r.im -:])m*:;fp P ow B

40T, Jhomnacnsa, Wio 5 J0KeRIHE, OXDYAMOC HEPEXOAE 4 ORDYAIOE:
TOro e pajmyen.

402. JloxnmaTe NPHSHAR DaBESCTSA NADAIACHOFPAMMOB O ABYM JHAIO-
HANNM B YIOY MOAGLY MBS, )

403. Cjopmynupyiire 8 poxasxsre moGoH npusnax pasencraa poMbon,

NOBTOPEHWUE NEPER V3YYEHWMEM § 12

Teopernuecknn matepwan
. 8 xxarcc, § 2
* napanmenorpaMM o erc CEoECT=a:
* BHAN TPEYTOALEHKOS: 7 wzacc, § 16

* HHIN YETHPEXITOISSEROS. B gnace. §4.5

3apaun

404. JlokamuTe, YTO OTDPE30K C HOHUAME H3 CTOPOHAX NPARKALHOIO
WeCTHYTONLHNKS, DPOXOASIIHE 4%9DEe3 ere UeHTpP, AeiuTeE aTofl TOUROA
NOHOANM,

405. Orpesox ¢ KOEHAME Ea GOKOBMX CTODOHAX pannoberpeRHOre Tpe-
YrOABHUKR, NEPNeHINKVASpENE BHICOTe, NPOREAERHOA K ocuoBammn, Ie-
JauTeA pTof BeicOTOR monozawm. HomammuTe.



§ 12. UeHTpantHas M oceBasi CMMMeETPUM

CuMMmeTpUR -

O PEYBCKOND SCMM-
METDAAR — COMEcH-
SaHHoCTh PAAMEDON,
OAMEIEGBOCT B Par-
NCNOXEH AR HECTOR

xn

Puc, 70, Toan X n X7 e
I, Q0GR
onin (2

b
1"“
x'
&
Xl
Puc M. Duarypu Fu F°

CHMMET[HIHE OTHOCH-
TeALR0 TovER O

X

X'

Puc. 71, Tourn popeceseEas
Amaronnach — ey ouM-
AT TP O In s Ma

‘GETYpR P

12.3. CuMmeTpus OTHOCUTENBHO TOYKW

Iyvers © — duErcHposasnas ToukKa, 8 X
_GDOHABOABHAA TOMRA niacckocTit (pre. T0). Oraomum
g8 avue X0 ovpesox OX', papunis orpesky XO.
Mo noayuaHAH Toury X', CHMMETDHUHVIO TOuKe X
CTSOCHTERRHO Touku (.

Cnpepnenexnne

Tosn X v X7 HasuBacmcn CAMMeTRIMHHBIMI OTHOCHTE b~
Ho ToukM O, eomm Touka O — cepepmia orpena XX

Ouopupine, o 1eNKoH, cammerptol rovrke X

ergecwrensio vouny O, anuawsercs vouin X, Towga ¢

CHBRE AT mmmmpmmmﬂ camoll cobe W naasBaecH

RILPOM CHMMCTIDU,
. IMpeoGpasosanuent cuNmenipus  (Clmmen -

ed) omaocunmennito monxn O MUBMRE0YT PAR0e e

ofpasonanne Guryps I s Gurypy Foupm moropon
xasuas rouxa X dwryps F ouepexommr norouxy X’
CHMMETPHYUYK Touke X OTHOCHTENLHO
roaxd O (puc. T1). Hpr @rom durypsr F u F' paauna-
0T CUMMEMPUNRBLAY omnocumenbro mowxu 0.

CHMMETPHIO OCTHOCHTEALHED TOTKA AASKINAIDT TAK-
=e UENMPARBHOE CUMMEMPUE.

Ecam npeofpasosaEne CHMMETDEE OTHOCHTETLHD
to==i O pepesoant querypy F & cefs, o Takas uryph
S2SLIBASTCH ULHMPAZLRO-CUMMEMPURROl, a Tou-
=2 0 — uenmpoxn cummempuu guzypel F.

Hanpusep, TouRa OepecesesEs AHATOHAIFR
EEPDAANEA0TPANME SBASETCE HOHTPOM CHMMEeTpHE
mEpnaaesorpaMMa (pEc. 7Z), DOCEOILEY NOETPANLEAN
e METDES OTEOCHTENRH0 ITOH TOSSH NeDesosET
fRpRAARAOTPAMM B ce0R (COOTBETCTEFEOUIAA OGNOPHAR
I==g98 PacCMETPHBEI8CE B 8 Eascce).

Teopema (OCHOBHOE CBOWCTHO USHTPANMMONW
CUMMETPHUM)
UeHrpansHan CMMIMeTPIS ABNReTCH JBuneine,
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TNABA IV, NleomeTpudeckie npeobpazosanun

xo
¥ A
e
r
L
X

Puc. 73. K poxasareas-
GUIY HENOBROIG Gl
(AU IR CHE] 'l'{:i!l"ll!-l!ﬂﬂ
CHME I

X ¥

Puc. 74

JoKka3aTenbcTeO
O Iyers npi UeHTPAILHON CHMMETPHH OTHOCH-

= yeasuo Tourn O tourn X u Y nepexozar B rourn X’

7 Y ¢ooTBeTcTBeHHO. Pacemorpum obmuit caywail
{pic. T3), rorpa rouxku O, X u Y He semar #Ha ojpHOol
mpaEMoil (Apyroii cayuyail paccMOTDHETE CAMOCTOATENRHO).
Tpevroasaurr XOY u X'OY' pasusi no nepsomy
opuE3Hary (XO0=X'0 u YO=Y'0 no onpefencHuio
HesTpanbHON cEMMmerpEn, £ XO0Y =/X'0Y wak Bep-
TERAALENE), T.e. XY =X'Y'. Taxmx ofpasom, uen-
TpSAbHAS CHMMETDHA COXPAHSAET PECCTOAHHA MEMY
TOUKAMY, CUCHOBANCIEI0, SBASCICH ABMACHIACH, W

Mo Joxasamoil TEOPEME) CYGIYEr, VIO NeNTPR:

BB CHMMETPIIS GONANAGT BEGII CROKCMBANI JIBINeIIAN,

Jagava I
Dokasute, Wio. UEHTPANLHAS CHMMETPAS  NEPEROAMT

o panwj-a nupunnemmw? npﬂwiﬁ M]nw M Taﬁa. |

] | Pewenve ||

ﬂycTh AcHbr Touka O ¢ npamas a. PaccmoTpum cHa-
vyana chyvaid, korAa ToMka O He neXxumT Ha A0H-
Hoi npamoil (puc. 74, a). Tlockonsky UeHTpanbHan
CUMMETPUA SBNACTCA ABUKEHMEM, TO MO OCHOBHO-
Ay CBOWCTSY ASMXEHMA UEHTpANEHAs CMMMETpMS OT-
socuTensHo Todkw O nepezoauT NpRMYyr0 O B He-
xoopyto npamyro a. Tlycts Toukmu X' wm Y nps-
smoti @' — ofpaass Tovex X u Y npamoit a. Toraa A XOY =
= A X'OY' no nepsomy npuiHaxy, oTkyaa ZOXY = ZOX'Y'
37y YTIE SENAIOTCA SHYTPEHHUMM HONDECLT NENQLMMM
oM NpSMAIX o u @ » cexyuiel XX. CneposarensHo,
M0 NPUIHOKY NGPENNENBHOCTM npamssx alle’.

B cnywae, korpa Touxe O nexaT Ha npamon a (puc. 74, §), cimmeTpua OTHOCK-
TEMHO ITOW TOYNM RSPESOAWT NPOWIBONLHYRO Touky X 8 Touky X' npamoi g,
a camy Touxy O — = ce=fis. CneposatensHo, npsmos ¢ — ofpe? npamow a —
npoxoauT 4Yepes Touxm O w X. A NOCKONLKY 4epel fBEe TOYKM MONHO Npo-
BECTV TOABKO OAHY FPSMYrO, TO TMpSMOA ' COBNOAGET C NPAMON 0. TaNMm
06pasom, CUMMETPUS OTHOCUTENBHO TOUKKM O nepeeoAuT npamylo a B cebs.
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§ 12. UeHTpanbHan W OCeBan CUMMETPUN

Pure, 75, Tewior X XY
CHMBEIPIING OTHON
Mennne npsmoi {

. Huvepecso, 9T NpAMan SABIAETCH HEHTPANLIO-
CHMMeTDITZIHOH QUIYPOH, TTHteM HeHTROM CHMMeTDI
NPAMOil ZBAAeTCA 10008 ee TOMKA (JIOKaUTe aT0 caMo-
croareasrs0). Kax npassno, reoMerpusecxie (hurype
nmenT He Boxpilie OAHONO IEeHTPA CHMMETPHM.

12.2. CUMMeTpUs OTHOCUTENLHO NPAMON

[Iycrs ma naockoery saguecnpoesanra npamas [
noUMedeRa MBOBEBONLEAY Tontn X {pwc. 7). Tpone
o o wowssie X uepmeniueyaagp X0 s pamoik £ oy
o we ayse XO gnpesors OX, pusmsl onpesiey X0,
My woaryamms weuny XY euMMerpHURyIo oo XN
GUHOCHICTILEG TPIMON. 1, &
Onpepenenne

Tourn X # X' H23uiBAOTCR CAMIMETPHYHEIMI OTHOCH=
TenbHo mpsMEon [, ecny 313 NPAMaR NepneHnMKYNAPHa
otpeixy XX " 1 NpoxoauT 4epes ero cepeaunsy.

Ouegmano, 970 TOUKO#, cHMMeTpEYEOR TouKe X'
OTHOCHTeAsHO npamoil [, amaserca vouswa X. Touxn
npAMoE [ CAETAKTCA CHMMETDH'HLIME caMuM cebe.
lIpaxas [ seaseTcH CEpeAMHALIM DEpECHAHKYAAPOM
K OTpesEy XX H HEUHBESTCH OCHO0 CLMREMPUL.

Ipeobpasosanuem cusmempuu (cummempuei)
omuocumessne apsxoi | nasmmawr Tazos ppeolips-
soBaHEs §Ervps F 8 durypy F', opet xotopoM KaMaas
Toura X Gurvpa: F nepexogut B 704y X urvpnt F'|
CHMMETDHIEY0 A OTHOCHTENRHEO apssol [ (pie. 76).
Ipst svox Gervps F o F7 E836E30T Cumaempuihsl i
omuocumessno npamod I

CruMeTpHIo OTHOCHTENLHO TPAMONE HAILIBAIOT
TAKIKE 0ceeold cummempuend,

Ecar npeofpasopanme CHMMETPHHE OTHOCHTENL:
HO mpawmon [ neperoawt durypy F B cefs, To toRas
(pUryps H23:836TCH CUMMEMPUYLHOIL OMROCUMENBHO
npamoi I. & cama npamas [ — ocew cumMempun
(puzypse F.

Hanopawmep, ocelo cammerpuu pasnobejppes-
HOro TpeyroabEuKa ABC sapasercs opamasn, upo-
xofsuTas Mepe3 BepmHHEY B lepiesmuEyIAspHO
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2

Pue, 77 Tipasag B — oen
CHRM DI P ol
pennor rpeyronnika AB0C

p
bl Gt T ) Y 1)

X'ap ) XNxy #;]
0 x

Puc. 78. K poxasaresscrsy
OCHGSHOND caoficTsa ote-

B0H CHMMETPHR

Puc. 79

ocuosaEmmn AC (pmc. 77), DOCKONLKY CHMMETDHS OT-
HOCHTEABHO 3T0H NpAMOIl NepesoanT Zas=ELIl Tpe-
YIOZREHEE B cels (ZoRa’uTe 370 CAMOCTOSTEALHO).
Teopema (oCHOBHOE CBOWCTBO OCEBON CHMMETPMMK)
Ocesas CHMMETPMS SBNAETCR ABMMEHHEM.
JdoKkazarenbcyeo

(1 TTyers nps CHMMETPHY OPHOCHTELBINO N
moM & wouxm X ®m Y nopexopsaw n oweuwws X u Y
COOTREVCTBEHN0. BBejew CHeremMy KOopamauar 1ni,
urobrl ypsmasn | ocosnana ¢ oenio Oy (pue. 78), Toma
HPM CHMMETDHY oTHOCHTeN L0 s1oil npamolt 1ouim
X{x}, y) m Y(xs y) nepelipyr novorwxn X° (- p,)
Yi(-ay yD) coorsercrnenno, I1o hopmynet pacerosnms
MEMNLY TOUKAME HMEeeM:

J‘:xs -%,) "o (w yij *

x"}":'\/(_x:_{—xi)} *(yn’yl') = \{(xa_xljz'*{'yr‘ﬂ: ]'1
r.e. XY =X'Y".

Taxmm ofipasom, OCEBAH CHMMETDHS COXpaMsEr
PECCTOSHES XAV TONKAMH, T.e. SBISeTCS ABNRE-
mpex. Teopews zoxaszana. B

Ha poxasasHOHE TeopeMn CcleiveT, STO OCeBhd
CHMMETDES EMEeeT Bee (BUNCTBa JIBHIEeERS.

3aaauc
Hokaxure, yto npamas, copepwauion GuccexTpucy yrna,
ABMIACTCA OCHIO €0 CHMMMETPUM,

Pewerve
TiycTe npamas | conepwut Guccextpucy aaxHoro yrna BAC
(pwc. 79). Otmerm Ha cTopove AB 3TOro yrna npou3zons-
Hyro TouKky X. TIoCHONBKY OCEBAA CUMMETPUR ABNACTCH

ABMKEHEM, OHG NepesoauT Nyd AB p HexoTopsrid nyv AB/

a 1ouky X — 8 Touky X' nyda AB Tlycte O — touxa nepeceuvenus otpedxa XX
¢ npamoit | TipamoyronsHste TpeyronsHuky AOX u AOX' pasHil NO AByM KOTETAM,
omypa £0AX=Z0AX. Ho no axcuome OTRIGANIAgHMA yrnos yron OAX ponmex
coancaate ¢ yrnom OAC, creacsarensHo, siyw AB' coesnaner ¢ nyqom AC. Tlockonsky
X — NpowvaBsonsHas ToUKa NpAmoi AB, TO NpU CUMMETPUM OTHOCKTENSHO NpAMOR |
ny4 AB nepexogwt & myd AC. Taxum ofipasom, npaman | — och cummeTpum yrna BAC,
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§ 12. LlentpansHan 1 OCeBan CHMmMeTPMI

Bonpockl v 3apaym
@ YCTHBIE YNPAXHEHUS

406, Cummerpuy omiocnteasro Touxp O mepesopuy rouxy A n voury I3,
ae naxopunes royka OF
407, Tlpy cnmmerprn opsocrrensiao Toukn O vouin A w B nepexonsr
B rovrn A u B coorsenerrenno. Cpeny paseserr a—2 BLfepnre pDanelierso,
ROTOPOR 16 0DABATAILI0 BLITOAHISTCH:

a) AB = AR 6) A0 =A0y

1) A) = BO; 1 BO=RBO,
A08, Hangne npamuie N)m KenTHaDLE0N CUNMMETDIY NOPEROAND Canmy 1 Coba?

409, Wnicne ws duryp va psc. 80 mmeror uenTp ewmmerpnp? Die on pacs
noaouacmi?

ANVAE A

Pwc 80

410. Cammerpus oTHOCHTEILEO npswMol [ mepesoauT TOUKY A 8 Touxy B.
Kax pacnonooxenw npamme [ 5 AB?

41. lipu cavserpas oTROCETess=0 apEMcE [ oTpesox AB, xorum xoToporo

HE AEMAT HA OpamMoll [, ODspezos=y B oTpesox AR H3 yreepxigenuit a—
sufepuTe yTBepIEICHNS, HOTOPOS =2 UDRSETETRED BMIOANSCTCR:

a) AB=AB"; 6) AL E

8) AA'||BB’; ) AB|A'B.

412. Croasxo oceil cuMmerpmm mameer orpesox; npamas? [as kamzoit
H3 3THX (UTYP ONHIDNTE E3aWMECS DACOOGIOMEEHHE OCeil CHMMETpPHH.
413. Kaxue w3 puryp Ba psc. 80 mnewr oce camyerpan? Croasko oceit
CHMMETPHM WMeeT Kamaas durypa? Kar omm pacnonomessi?
414. llpupepwre npumep QETYDHI, KOTODas:

a) He HMEeeT HM HEeHTDS CAMMETPHHE, HE OCell CHMMETPHH;

6) mMeer pesTP CHMMETDHEE, EO He EMeeT oCell CHMMeTpHE;

B) He HMEeT DeHTPR CEMMETDEH, HO HMEeT 0Ch CHMMETDHN:

) BMeeT NEETD CHMMETDHH H Heckoasxo (fecmomesso MHCEM) oced

CHMMET]PIHH.
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FNABA IV. Teomerpuueckue npeobpalosanus

@ FPAGUYECKUE YTIPAXKHEHUS

-

N

120

415. Haueprure tpeyronsHEX ABC. lloerpoiite Tpeyronsang ABTCY,
CHMMETPHYHBIT TpeyTozndaHKy ABC orHOCHTEnABHO ToukH A. Onpenemnte
BHJL weTHIpexyToabEExs CBCB"

416. Haueprrre xsazpar ABCD. TocrpoiiTe KBaapaT, CHMMETPHYHLIA
JIRHHOMY KBAAPATY OTHOCHTeNLHO cePelMHbl croponsi CD. Cronuko BepiMH
ABRHMHOTD KBAADATA SRISHTCH TARKME BepluuHaAMME ero obpazal

417. Haueprure npssmoyroasauk ABCD u 060osHaYLTE TEHTP €r0 CHM-
merpun 0. Viamure DArypy, CHMMETpHUHYIO TpeyroasrExy ABD orso-
cureabio ey O _

498, Bupnmre B orpyamoens pasmocroposmi mpeyrausum. Hoerpoiie
PPOYIONBINNG CHMMERPEUILIE AN AONY OMICEMIRILI0 NEWEPH CANIMOL DI
opgpyenaen, ONpesenmee Su MIoroN I OULIHAIN, KoTopsE efpasyeres upy
HOCNEIOBATEALION COSTENEINE BePIMN TOCTPOCHILIX TREFIOMBINKOL,
A1, Maneprare pasuofenpennmil dpeyronspus ABC ¢ ocuosann:
@i AC, Toorpotive speyromsmie. ABCy amamerpaammit wpeyromsumey ABC
arnoerensno mpmwok AC Hlafiprre roaxy O, 1Py comsermn 0IHoenIeIII0
womopoli rpeyronsrme ABC uepesopmy » wpeyromyn ABC.

420. Haueprute ocrpsd yroa ABC. Tlocrpoiite yron ABC', eumMerpuyBbii
yray ABC orrocuressso npanoil AB. B kaxom orHomenum ayy AB jpeaur
yron CACT

421. Hayeprite cossovioasEuk ABCD u npoBefnTe OCH €10 CHMMETPHH.
CoeamunTe HoCaef0BSTeIbLHO TOYKH NEPECEUEHNEd ITHX OCSE €O CTOPOHAME
npAMoyroasEEsa. Kasv:0 Gurypy Bm noayunan? fSaasores am oo CHM-
METPIH NPAMOYTOSSSESA OCEMH CHMMETDHH HOAVIeHHOR GRrypm’

422, Hsueprure npas=seamil mecTyroasaeg ABCDEF u nposeauTte Bce oCH
ero cumMeTpEE. Hieerocs au cpeas EHEX OCh cHEMMeTpRR Tpanenun ABCD?

NMACBMEHHBIE YTIPAXKHEHWUSA

YposeHb A

423. Hafinnre ToSsy, CAMMETPHURYO:
8) Touge (2: 9) cz=OCHTEIRHO EEYANS EOODINEAT;
0) Toure (2: =7) ozmocETeanE0 TouER (I 1k
H) HAUANY KOOPEHAAT OTHOCHTeNLHO TOUKHN Hepeceatnis npsambuix
X=-2 1 y=8



§ 12. llenTpansHas v OCeBan CMMMaTRNK

o 4

424, Tlalne Poury, CHMMMeTPUYRYIC:

a) rouxe (2; 9) ornocurensuo Touxn (-1 3);

6) rovuie (a: b) ornocETeALHO Hauada KOOPAMIAT.
425, Jlowanairo, 410 NENTD PABHOCTOPOHMErD TPEYIOJLHMKA Ne SIseTes
LeWwIom oo cnmMerpian. Moser am aya pMerh nensp ciammerpni? Orper
oboeny i, ;
A26. JLonaom, WO NI GRPYIREOCTIN SBISEICH NEHTIPOM G CHMMETPIM,
A27. Vaiiapre wouRy, cnmmerprymyo:

a) rovie (~35 9) ovnocHTeNLEO ocK OpEuaT

0) ronue (~23 —5) orocasesBae 0c1 abtec; _

B) IANANY WOOPAMNAL GEBOCHIENBHO NPIMoN &= 4,
A28, Tndpurre wowiy, ODMEpEIBNGe Tode (@5 B) 0motEreno;

a) oen abouuee; 6) ocu oppuman, |,
429, Cocynnpre ypaBienise 1paMolt. crMMeTPIURON POl ¥ = 2 ornoom-
TEALHO:

a) ocn abowmee; 0) ocE OpAHHAT;

B) HAYANA KOODAHHAT.
430. Hafigwre n pasauuNbx DIKOSEHX yueSunKax (Ein B cern Hnroprer)

Haolpamenns NpPeAMeTOs, HMCWIlEe NEHTD CEMMETDHN; OCh CHMMETDHH;
HECKOUBRO OCell CHMMeTpHE

YposeHs b
431. Oxpymmocrs sazana ypaszesmex (r—4F +(y-30=25. Cocrassre
¥PABHEHHE OKPYMHEOCTH, CHMMETDHYHOH FAHAOH OHPYRHOCTH OTHOCHTEILHO:
8) HENAAD KOODIHEHNT:
6) rowme (—-1; 4).
432. CocrassTe ypasHeHRe GDSMOE. CHMMETDHYHOMN:
a) upamoft ¥ =8 orEocuTeas=o Tours (1; 3k
6) npamoft y=-x+ 1 oTEocETesnE0 H2YATA KOODIHEAT.
433. Jlokaxure, 9T0:
) Y OQHH TPEYTOILESK HE HMMEET NeHTPA CHMMEeTDHH;
0) rpeyroaLHMK, HMEDIME OC:> CHMMeTpHH, pasnobexpermbiil.
434. [loraymure, 9T0 YETHIDEXVIOAGHMK, HMEOMIEHA AT CHMMerTpm,
ABMAGTCH DAPANACTOrPAMAO.
435. Cocraswre ypassenme:
) OKPYIKHOCTH, CHMISCTDHTEOH ORDYREOCTH (r—4F +(y-3F=25
OTHOCHTENIBHD NpEMoE x=-=6;
6) npamoil, CHMMETDESIECE TpPAMOE y=-2 OTHOCHTENLHO Nps-
Moil y=x.

127



THNABA V. TeomeTpuveckyie NpeodpazosaHun

—

2

128

436. Cocrassre vpaszeaue:
8) OKPYVEHOCTE, CEMMETPHYHEON OKPYVAHOCTA X + y* =4 OTHOCHTENEHO
npaMoR Uy=3;
0) npaMoi, cEEMOTPEYHON OocH a0CHHCC OTHOCHTSIRHO NPAMON = X,
437. Jlokamure, o0 NPAMEIE, COACDMATIIHe ABATOHANH poMObA, SABASIOTCH
OCIAMH PO CHMMeTDER.
438. [lokaxknre, ITO DPAMBE, NPOXOAZIIHC YEDe3 CEPEAHHE NPOTHBO-
AEMANEX CTOPOH NPEMOYIONLEHKS, SBIAZIOTCH OCAMH €r0 CHMMETDHH.

Yposeus B

AB9, Jlosanonre, S0 B OANR GUIVDA e MONIED MMET: PORI0 AL TR
1 M MOT]I

A40, Nowasaere, w10 ToMKa, coMMerpHUIan wouke (@ b)) ornocreanno
sl Y= x, umeer koopanar (b a),

447, Norxancoiae, Ure TRATEINS, WNMEIOHIAA 00h cuMMerpmd, panobenpen-
nan, ChopMyaupyiite n aokaaare obpATIOE YIBEDAJENIe,

442, Jlowanodre, wee TOMKM, CHMMOTPHUHEBIC OPTOLENTPY 0CUPOYIOuLIoro
PPOYPONLIEKA 'f.:-'mgmmmnﬂﬂ Qro. CTopoM, BeRGHT W OIPEnOCTE, onncair
1Ol OKONO TPEYIOABEII,

443. Jlokamure, 370 OEIYPa, AMEOUIAA ABE BI3&ZHMHO TeDOCHARKYINDHLE
OCH CHMMETDHH, HM2ST HEHTD CHMMeTDHH.

MNOBTOPEHWUE NMEPEA W3YHEHUEM § 13

TeopeTuyecknin mMaTepuan _ 1

T xnace, § 2, 3 >
® ARCHOMBL! OTEIARLIBAHNSR — = S
OTDEAROB H ¥TI08]

E Kkaace, § 3
¢ UPHIEAKH DADATTONOrDAMMA; ===y 4
s e BESSHOIN0 MHEOFOYIOALEHXS. . ———— .
i . 9 mmacc, n. 6.1 )

3apaun K/

444, Touxa O — zesTp upasuaksoro tpeyroassuxa ABC. Jlokaxcare pa-
sercTeo vraos AOQE. BOC u AOC.

445. [Ise sepuinss OPAMOYTOALNHKE Fedar =Ha ocy abemmee; Tperes
BEPIITHRA AMEeT KoopaErEaTH (—4; —4), a Tours (05 —2) — ToIR& MePeCceqeHHA
Juaronanedsi npaveyvroasnnka. Haivinre koopadaaTsl 0craibibIx BepHii,



§ 12. TMMoBopoT ¥ napannenbHbiii
nepeHoc

Puc. 81. Mosopor Tou-
kn X oxozo Touxn O
HA YTO4 & TPpOTHE
qaconoil crpeaxn

Pwuc. B2, TlosopoT
duryps F oxono Toukn O
HE yIroa & 10 taconoil
CTpenKe

13.1. Nosopor

Sagucupyem la npockoery Touxky O M nn-
Bepen MPORERONBIYIO TOUKRY X (pues 81), Ownonmm
on myus OX B Sa)00H0M BANPARNEIMM Yron ¢ sa-
Nannod TpEmy ol mepaﬂ O BooYmeran B myopoll
cropeme yra rowry X wary ano OX'w= OXN, "Paxol
nepesen rouxs X B oroury X aBnaeres nesopemomn
onoNe Toury O Ha yron o b

OnpegenerHue

Nosoporom dwiypsl F okone Touxk O Ha yron o Halbi-
saetcs npeobpazosaune durypet F 8 dwarypy F', npn xo-
TOpoM ¥sxaan 7ouka X ourypw F nepexonut uTm:y b o
wryps: F7 7ax; w0 OX'=0X n LXOX'=

Togsy O EasuBe©HT YENMPOM ROSOPOMA,
a Yoz @ — yzaom nosopoma . Kpome nesTpa w yraa,
O0B0POT 3852€TCH TaKAE SANpPasAcHEEN — [0 YACOBOH
CTpes=te Eas OpPOTHE SAC0S0H CTDEIEN.

Tip= wosgpore Eryps= F oxono togxm O Ea
¥roa @ xaxEszas Touxa X ZaHHO# dETVpal CMENIaeTCH
00 Avie onpyEEccTH ¢ mestpoM O 8 papmycom OX
(pac. 82). O=eanaso, 9TO HDE HOO0M NUBOPOTE NOAO-
MEeHEe HSETpa HOB0DOTAa He MEeHASTCH.

Teopema (ocHOBHOE CBOWCTBO NOBOPOTA)
MosopoT KENNETCA QEMIKEHHEM.

DokazaTenscTs0

U PaccxdoTpEM cIy=al. KOrla yroa nosopoTa
memsme 180°. Ilyers npm noscpore oxoso tosky O
Ha yrox & Touss X # Y mepexoast B Touks X n ¥’

" B mxoasmoM xypee reoMerpii ByNyT DACCMATPHBATRCH
yras: aosopora B npenenax or 0° a0 360°,
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MABA IV, leomerpuugeckne npeocbpasosarng

Puc. B3, 1 poxsnaaionn-
CTHY OCHORIOTO CROACTESR
HOUOPOTR

Puc. B4. TlonopoTuan
CHMMBTPHA NPABIIBHOTD
TOEYVTOTHEHA

130

cooTseTcTBeEHO. PaceMoTpum ol cavaait (pue. 83),
xorfa ToukeE O, X 8 ¥ He nemar Ha ozsol npamol
(apyToi caywas pacCMOTDITE CAMOCTOSTEIsHO).
Tpeyroasasxs XOY u X'OY" passs: no neproMy
npusgary: OX =0X" u OY = 0Y" no oupegesesuny no-
popora, £X0Y=/X0Y (8 cayuse, NpeacTaBIEHHOM
wa pue. 88, wasHALUT MG OUNEK YIIOB papen oyMme
(prc. 83, @) nan pasnoct (puc. 83, 6) ynua nonopora o
1 yie XOY) Fs panenersa epeyromnsnesbon chemyel,
wre XV =XV Mrak, nonopor Coxpanaer pacerosinng
MEHCLY TOURANMMA, T. €. Asugercs Jpuancenmen. Cuyvan,
worga 180°< o< 860°% precMorpre camocToaTensio. il

C npeobpagopalyem NOBOPOTR TAKIME ChIHAN

onpepeyennei pug cumverpay, Heaa mpy nosopore

orono nexoTopoit Touxn O na yrou o (0° <o < 180°) ¢n-
rypa F nepexomar B celia, 10 rosopsr, uro ara Gurypa
NMEET NOBOPOMHYI0 CUMMEempuio (MI¥ CuMMenpuo
spawgervun). Happumep, NOBOPOTHYIO CHMMETPHIO
MNMEET NPABRALALIE TPEYroJLENIE NefiCTBETeNLHO, On
nepexosaT 8 cebs npm nosopore Ha yroaz 120" oxono
touxs (0 — mesypa aZAHHOrC TpeyroasEEsxa (pHc, 84).

13.2. CoHanpasnerHblie nNy4w.
MapannenbHbi NepeHoc

0 noesjax BaE aRTOMODHAAN, KOTODBIE ABHAYTCH
APYT 28 APYIOM BEAR HAPAJASALHBIMHA OVTAME, HANPH-
Mep, u3 Xapbxosa 8 Kies, roBopaT, 4To OHE HAVT B 04
gEOoM HanpasieEus. NeoMeTPHYECKOe cOOTBeTCTRIE 210l
OBITOBDH CHTYaORHE JAET INOHATHE COHATIPABIEHHOCTH.

Onpegenexnne

[183 Ay4a H33LBIOTCS COHanpasneHHsimu (Wnv opauHa-
KOBO HanNpPasNeHHBIMW), SCNK BNONHRETCE QIR0 M3 ABYX
YEROEWA

1} BanHbie ny4n TEpSANeNbHbl M NEX3T NC 0SHY CTOPOMY
OT NPEMON, NPOXODAILSW YEPE3 MX HSYANLHBIS TOMKMW;

2) panHbie AyuM NEKaT H3 OHON NPAMOR, NpYHeM OfMH
M3 VX REASETCS 420700 APYrorno



§ 13. NoBopoT M NapannensHbLin NepeHoc

Puc. 85. Connnpanmesi-
HEIE ¥ DPOFHIONONOHIHD
HANPABREIHME Hyun

Puc. 86. [apatiersnnii

pepesoc TonEs X B manpas-
xewiti ywa (JA sa paccros-

AWE a

il

F

xl‘

.Fu

0

Puc. B7. HNaparmessasiil

pepegoc durypsl F s sanpas-
feran e (A 1 paceon-

ILRELER R

A

Hz pac.85,a ayau AB u CD napasneasinl
¥ AGWRAT N0 OABY CTOpoHy or upamoil AC; ma pwc, 89,0
ayw CD asasercs uactsio ayun AB. B obomx simx
cayuamx ayaa AB n CD connnpansednl, Bamersm, wro
Apa NyHA ¢ B D, COHALPANICHHLIC € OJHIM TEM I
ayuom €, taxske conanpasions (pac. 85, 6).

Onpenenedne

Oea ny4a H23SA0TCH NPOTUBONONOKHO HaNPaBNeHHbI~
MW, ECNI CAME W3 HUX COHANPBENEH C MyMOM, NONONHM-
TR € BEYTOMY .

Ha pue. 85, 0,6 apun AB, » CD anusmorcs
HPOIMBOTIONONHO MANDPARTCHIIBIMIA, 4

Tyers w4 faocroct agpan ayu 04, npauew
mrmia orpesika OA pasma ¢ (pue, 86). Bmbepem npo-
yasoaeRyI0 Toury X B noerpoum rouxy X' mar, urolu
ayam XX ® OA OmxE cONANDABIACHHBIME H OTpe-
sox XX’ Guan pasen a. Tnxoe npeoSpasopanme TOU
rE X B Toury X' ABASETCH NAPAANCALERM TIEPEBOCOM
# manpanresnn Jyva OA na pacerosnve a.

Onpepencuue

NspannencHei nepeHocom Qurypst F & wanpasnesun
a2 OA 52 paCCTORHWE o WalwBaeTce npeobpasosaume
Guryps F 8 owrypy F', npw kOTopom xaxpas touxa X
Swryps F nepeiogus B towy X' Swrypw F' Tk, Wm0
syaw XX v OA cosanpasness m XX'=a

Ha pure. 87 dgurypa F' nonyuena ng duryps I
GpPE NAPAAENLHOM TepeHoce B nampassenin ayza OA
Ha paccrossze (.

ns mobeix Aeyx Touck A B B cymecrsyer na-
pasfeInEnE HAPEHOC, KOTOPHl mepesoauT Tosxy A
= souky B, u Tonsxo ogms. [leficTENTensHo, 00 axcH-
oMe OTKAAZLIBAHHE OTPE3R0BR Ha ayue AB or Tossm A
STO:EO OTIORETS eaRECTReHHL oTpesor AmEoE AB,
ToE. MCKROMEBD NAPAAASILHLIN TepeHor 3ajnered M-
woM AB u ammioli orpeska Al



MMABA IV. TeomeTpuveckne npeobpasosaHns

Puc. B8, K goxasnresp-
CTEY OCHOBHOPO cROMCTRA
DAPAAREABHOND NEPeHoCca

Y

¥

Teopema (ocHOBHOE CEBOWCTBO NapanfienbHoro
nepeHoca)

NapannenesHeii NepeHoc ABNAETCA ABVIKEHUEM.

lokaszaTenbCcTBO
O IMyers UpH NApaiieTbHOM TEPEHoCe B HATIpAB-
Jenus ayga OA Ha paccrosame a Touxm X u Y nepe-
xopaT B rouxn X ® Y coorBercreenso. Pacemorpmm
obmmi  cayuwad  (pue, 88), woran ompesox XY
ne papamyenen ayuy OA » ne nenomr ma new (Upyrae
YT PACOMONPRIC: CAMOCTONTCNLII0).
~ Tlo oupeiencumo NapauieusEoro  NEePEHooa
AXNYY, XX'=YY'=q. Tagnn obpasom, vemmpes:
yrousuwiE VY, 1Re CIopoms KOTeDOTo TAA LAY
¥ passsi, — papaanexorpasms, orkyia XY = XY, Cae-
JIOBATEARED; TApPANJIeALHBLIN DEPEHOC COXPAHAeT pac-
CTOSENS MEXRAV TOYKAMH, T.€. ABASETCH JIBIKCHHEM.

Teopena moxazana. B

Bcog mpH BEKOTOPOM NAPARJSALHOM NEepeHoce
durypa F mnepexoauT B cebs, TO INOBODAT, 4TO 3Ta (hE-
rypa mueeT nepenocnyo cummempuwio. Cpean duryp,
KOTODhI® H3y4YAKTCH B UIKOABHOM Kypece NASHHMET-
pHH, Taxoe cBoHcTBO HMeeT aHins opasas. Ho npe-
MeDhi Hepe=0CHOI CHMMETDHE MOMH( EaHTH B JPYTHX
HayKax, BECSFCCTSE N NOBCeIHeRECH :xEs=w. Ha puc. B9
OpejcTESEcs SCEHS rpadEEs DVERKOEE y=Sinx, E0To-
pas Sy=sT =sy=aTeCs B Kypce asredpas; stor rpadEx
HMEST TODESOCHYI0 CHMMETDHI B HADDESBISHHEW OCH
abensce.

i )

L R

Puc, 89, Sexcna rpadia ryrrmmn i = sinx
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§ 13. MNoeopoT M NapannensHbLin NEpeHoc

Pwc. 90. MMapaarennunis
NEpeEos B BPAMOYTOALEOR
CHCTEME ROODAMHAT

B npamoyroipHoH CHeTeME EOOPAHIAT nNapaj-
JeAbHbLIN NePeHoC, KOTOPhIH NEPeRoanT Touky (x; )
B Toury (x; y'), 3aaaercs dopumyramn

x':x-!-a,y':y-;-br
e @ 1 b — HeroTopmie uYHCIA4, OGEM W Te JKe AN

Beex Towex naockoctm (pue. 90). Ofocuosanue aToro
draxra npusoguTces B Iprnomennn 2.

3apavua

Tlhr naparinensHom neperoce touke (2, 1) nepexomar & Touky (3 &),
B Kaiylo Touky npy TOKOM NEPEHOCE NEPEXOArT Ha4ane KeopidHat?
iy

Pelberme

Tlyets napannensksiti neperoc sapad Qopmynamu x'=x-a, y =y b,
Tockonsiy ToMka (—2; 1) nepexoant & Youwy (3 —6), 10 3=-24a, b= 14D
Orciopa =5, b=-7, T.e. AGHHIA NApanNensiiii NepeHoe UMEET (opMyns
HrexAlh, yey—T. TTogerapiup B 3TH OPMYNEL KOOPAMHATEL HOMANO KOLPAIA-
Hat X fi'l y=0, umeem ¥'=0485:=5, y'=0-7=-7 Cneposarenuhlo, Hovono
KoopauHat nepexogut & touky (5 7).

Pwc. 91. MapeuscKsil
anopen 8 Knene

Purc, 92, Cogiiensnii
cobop b Kuene

Oreer: (5 7).

13.3. CummeTpus B npupoge, Hayke
M WUCKyCCTBE

B npouecce HayYeHES MEOIOVIOSHHHKOB ML BCH-
K@il pA3 BHIIEAANH B3 ONpejeaeHHOTO KJACcA (uryp
Te, KOTOpPhie HMEIOT 2JSMPETE CHMMEeTPHMN: Cpen Tpe-
FTOALHHEKOB — paBEcDeApeHHEIE H DABHOCTOPOHENE,
CpeiH NapPARAENOrpaMMO3 — NPAMOYTOABHHEM, POM-
081 M KBAAPaTHl, CPEER A-YFOALHHKOE — NPIBAALHEE
# 7.n. H 270 Be chayuaiino, BeEh MHD, KOTOPWRE HAC
CEPYMAST, HANOAHEH CHMMETDHEE! CHMMETDHMHLIME
SBANIOTCA UEBETH H ANCTHE, TeA2 EHBOTHHIX M Hace-
SR, CHERHERR E RpECTAAGE eCIeCTHEHHMX MuEEe-
pa3os. To, 970 COAZAE0 9EIOBLS0M, TONKE B OCHOIHOM
ABAAETCH CHMMCTPDHYHLIM — apxuTeri'yVpine eoopy-
menna (pue. 91, 92), mebean, nocyxa, anroMobiiu,
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FMABA V. TeomeTpuseckme npeoBpasosannia

] :,‘:_1

v

s v
A

o

Puc. 93. Cummerpis
TPapDEHOR ABEMENTOPIILX

Dynxiui

Puc. 94. OpraMenTl

134

camMonersl B T.0. Mbl HEXOOHMM CHMMETDHIO B MYy-
JLIKAIEHEIX W JIHTEPATYPHLIX HDPOHIBeZeHMAX, Clop-
THBHEX Hrpax. Hemeinr#it mavemarnx I. Beiins
(1885—1955) yTBEp:HKAAN, 4TO SKPacoTa HEPA3PLIBHO
CEABAHS € CHMMETPHeHs,

CrMMeTpys NpoARISeTCA B PASEHIX pasuenax
MAOTEMaTHKH, B uHacrHocTn B aarebpe. Haunpumep,
MHOrowieEsr B 2x° + Sxy + 2%, snademue KOTOPHIX
1O MORSETCH IPU NEPEMENe MeCT NepemMenmx A u i,
NABBEICHET ORMMEIDINNRNG ~— AN TERER MRONO-
VEHOR CYIISCIBYIOT elNenHaLme cloeoln pasnor
WeNMs Ha mMuosmreny, Haruspupim npmmepom ek
MENEV B amreBHE dnnmiencs TR HIEME TR
(ynpnmiz manpuvep, napabona y= % cHMMeNYER
OTHOCHTE:HG OocH opjuBar (purc. 93, ), a manepbona
y:% — OTHOCHTeNLHO HAYAJa Koopaunar (prc. 93, 0).

Bronors DpEULIH K BRIBORY, 4To moboH muBOR
OpPraHES3x <CHOPOEKTHDOBAH» [0 HETHOH reoMeTpHYe-
exoifl cxXese, M BLAEASIOT BHAN NPOCTPAHCTBEHHON
CHMMETPEH, TapalTepHLie A48 DACTCHER ¥ MEBOTHLIX.

Hz xypea XHMHA BAM HIBECTHO, TT0 MHOIHE IIDH-
POIHBIE BEIHECTEA COCTOST H3 KPHCTANAGB, DpPeICTaR-
AMONDES Co50H MHEOTOrpAHHEEKE (C HEMHT B noapobnee
DoaEAETwETeCs B raase VI sroro yeeleasz o #5a yporax
reoMeTpo= 5 CTEPIMNX EIaccax). XEwwss VCTAHOBH-
AN, YT0 CYIOECTEVET 32 BEIA CHMMETDEE HDECTAILIOB.

B zcwsyecroe maplosee Earissso CHMMeTDHSE
npoasE=eTeE 2 apxETenType. Ilo y0exas=uw aApesEe-
FPEYeCKEX ZPXHTEETOPOR, CHMMETPHE OIIeTBOpAeT
SaKOHOMEPHOCTh, UelecoobpasHocTs 1 rapMonino. Da-
CaJlbl MEOTHX HCTODHYECKUX W COBPEMEENbLIX 3AaHMHI
MMEIOT 2AeMeHThH cHuMMeTpEH., MorTHBRD cHMMeTPHR
npecbaszamm B naotpasnTeasHom ncxyeerse Ipentnern
Erunta, Tpeunu u Puma. Ocoforo suEManns sacuy-
JKHBAET HCOONB3OBANEE CHMMETDHN B HFeXODATHEHO-
NPHKIaAI0M HCKYCCTBE: CTPYKTYPA H pasMenieHue
OPHAMEHTOB Hil YKPAHHCKUX PYHIHMKAX ¥ BHIDINTLIX
COPOMKa2xX — APKOe CBAACTENBCTBO HPOHHKHOBEHS
CHMMeTPHE B HapoAHoe TBOpuecTso (puc. 94).



§ 3. [l0BOpPOT ¥ NapannensHoLiK NepeHoc

TNoarnueckue prdMEL B pasMepsl — THIHYNBIE NPOABACHNAS CHMMET-
pur B omrreparype. Bummanne (DmIOAOTOB HAAARNA NPHBICKATOT AT
APOoMBL (oNCPERERTLIINMS) — <CHMMETPUYUHBLIeY CHORA, (Pasdkl HAH CTHXI,
KOTORNO OJNITAKDED UETAIOTCA W CHEED HANPARO 1 CHPABA HAJGBO, <OK0»,
APOUOTY, CpaIAPS; MeneCTHeRIUEE Me YRpPAmMHCHHX uaspuaponon <l 1o
cano — aacoutis npuaymed noar O, Mpeamem, & snamemnrsiii pyecicnii
HRIIHAPON «A PoBA yiaue ma aaity Asopas npuiacknmon noary A, ey,

Hepeuepnaemee BOSMOMHOCTH CHMMETPIY W Cerolis UPUBICKAIOT
VHEULIX 0 XYMOMEMKOE, BAOXHOBAMH HX UA HOWMI Bayer TBOPIeCKOD
MG,

Bonpockl 1 3amavm

@ YCTHbIE YMPAXXHEHWA

446. Cympecrsyer 28 DOBODOT, NPE KOTODOR:
fi) cTOpOHA NPAMOYIOALEHEKSE, HE SBASIOIIET0OCcH KBAADATOM, Nepexo-
AHT B COCEREMNO CTODGEY:
6) e AMATOHANL SPEMSOYTOZGSHHEES OEPEXOANT B APYIYIS
B) OMH H3 BHYTDEHEEX SaxpecT JeRalinX YI70H NPH DapanielbHbLIX
OPAMLX B CeXyIZeHd DEDEXOnFT 3 APYIOH;
r) OfHE H3 COOTBETCTSEHHLIX VIG0B OPHE NAPANICILELX NPAMSIX W Ce-
KyIell DepexoINs & SoyOn.
447. Touxa O nexnr 52 opswos L Hs xaxofl yroa HaAO NOBEPHVTL OpA-
uyw | oxomo Touxm O, w=ef=: DoSvTHET: DDENYD,. COEREazammvIn ¢ [?
448. Touxa O se nemwur == upewoch [ Ha xasofl yro7 HaiZ0 NOBEPHYTS
npamyo ! okoao Tosk®E O, sv00sl DOAVIETS OPAMYID, napaniessEyve [7

449, Kaxue u3 duEryp Ha psc. 95 AMe0T DOBODOTHYE CHMMeTDHIO?

NOVAT 22

A 6 B o i e it
Puc. 95
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TMABA IV, leomerpuyeckue nipesBpaszopanmns
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450, [\naronams napannencrpammva ABCD nepecexaiorea b Touke O (puc. 96),
Hasownre ayu;

a) cogpnpanuennsi ¢ pyuom AB;

) NPOTHBONONCKNO HaNpaBACHHEDLIN ¢ ayuom CB;

1) connnpaniennntii ¢ ayvom AQ; .

1) NPOTHBONGAOKHG Hanpasiersani ¢ ayvaom 0D,

Pie. 96

451, Jlyan AB 1 CD conampavmenw. Conanpapnens ayw wywn Al w B
(GUITH
a)yanry G s BIY copanpanienia
6) nyun CD u EF nporsBOnOS0RE0 EATDABISHT
452. Cymecrayer A8 NapesinesbEHE NEPEHOC, ODH KOTOPOM:
1) ONHA CTOPOHA NPSMOYTONLHEXA NEDEXOAHT B APYIYIO;
6) opna AMArOHAJNL TMPDEMOYIOZFEHEA DEPEXONHT B ADPYIVIO;
1) OOHH M3 REYTPEHHERX HAKDECT JEXANHX VIAOE NPH NAPAIICHLHLIX
OpAMAX B CEKYINSE DEDEXOSHT B ADVIOH:
r) OAME H3 COOTBETCISCEENIX FraE08 OpE HAPAISeNLERIX NPEMLIX
¥ cEKymell DepexoEs=T B SDyro#?
453. Jlmarosans napanxesorpamma ABCD pepecerawrcs 8 Touxe O
(pnc. 96). Oupenennre 00paz TOYEE A DDE NSpRANeALHOM [EPEHOCE, B pe-
3YALTATE KOTOPOro:
a) roura D nepexoner B o5y C;
6) roura O pepexozeT 3 Toswy C.

FrPAOUYECKME YNPAXKHEHWSA

454. Haueprure orpesor AB. Orserste Ba npawmoi AB vouxy O, He ae-
EALYVIO HAa orpeare AB. w souxy C — cepessiay orpessa AB. Iocrpoiire
durypy, 8 ROTOPYIO HnepexcaatT orpesox AB mpE mosopoTe:

a) 5a 60° nporus 4acosoE crpeasrs oxoso ToukH O

G) Ea 90° no wacoBof crpeake oroso Togrx C.
455, Tlocrpoiite Qurypy, 5 XOTOPYH NEPEXOAHT PABHOCTOPOHUME TPeyroiy-
Ak ABC mpu nosopore:

a) #a 60° nporus wacosoll cTpeakH Oxomo ToukH

6) va 1807 orono Touxm B.



§ 13. MeoaocpoT K NapannenbHbiin FIEpesEo

~> 456. Ilocrpoitre darypy, B KoTOpyI nepexouut keagpar ABCD upu no-
BOpoTe:
a) ua 90° no gacosoif cTpenke okoao roukn D:
6) na 907 mportw= wacoBoil CTPENKH OKOAD TOMKHE NEpeCeteHHA THa-
roBaze:.
457. Haweprmre ocrpmi yroa ABC. Iocrpoiite yroa, B KoTOPHE nepexo-
ANT NAHHLIH YrOXA OpDH CAPANNENLHOM NEpeHOCe B Hanpasneamn ayua BC
HA 2 oM.
458. llocrpoitte napaazenorpaMm ABCD, B xotopom AB=2 oM, BC =4 ca.
Toerpoiire GRrypy, B HOTOPYK) NEPEXOAHT 9TOT NAPARALNOTPAMM NDH D&
PAANIERBHOM
n)n Jmnim:a.ﬂxe‘;xﬁﬁ arya DO wa £ e
0)n BanpaBAeHyE JAyua AD na 2 ewm.
3 458, Tloerpoiire q:-ﬁrsyw, B ROTOPYIO Hepexoumw pammewpmmmﬁi e
yromana ABC npz mapaavensnonm Nepesock ¥ wanpamiena wyva Ch
Wi PAGCIOBITRE, PABEOE TPEMA IEDEMEIA FPERONENMK,

MACKHEMEHHBIE YTIPANCHEHMSA
Ypowrews M
460. Ilpn nosopore zaznwil NPAMON YIrod NEPeXOANT B YrOM, CMEHLIE
¢ nanHsiM. OnpeglersTe DEHTP M YIOA NOBOpOTA.
461. OnpenenuTe, EMeeT JH NOBOPOTHYI CHMMETPHI) OTDe30K;: KBAJIPAT:
NpaBHABHLIN WecTHYroscHHK. B cayuae yTEReDAHTENRHOIO OTBOTA OUpeae-
JNTE LCHTP H HaEMessmwl Yrod DOBOPOTA, ODH KOTODOM ZaHEAR (uryps
nepexoanT B cebs.
~» #462. Toura O aexmr == npamoit [ IIpr nosopore oxoso rouks O AanEas

npAMas nepexoznT 5 cebA. OnpegesnTe yron DOBOPOTA.

463, Ilapasreasssi seperoC 3aAas dopuyaans x'=x- 1, y' =y + 2. Han-

ANTE KOOPXHEATHL:

a) TONKRHE, 3 Korooy w0 nepexos=T Tto=Ha (—3: -1k
6) TouxE, o0pascs= RKOTOpoil ssameTca Touxa (4; —2)

464. lapansesssmny =epesoc 3azas Gopumynasmu x'=x+4. ¥ =y Onpe-

AENHTEe HANDARISEES B PaCcCTOAHES, KOTODHIME 3aFSETCHA STOT HEPCEHOC.
—3 465, MNapansesssss cepesoc sajas Gopuyaasm xX’'=x-2, y'=y+ 7. Hall-
ANTE KOOPAWHATEH:

2) TOUKH, B EOT0Uy0 DEPEXOIET HeHTp oxpyvEsEocTd (x+ I+ ' =0;
0) rouu, obpasem KOTODOH NBASETCH TOUKA TIEPBCEHOUNA 1P
MBbIX y=2x B x=3.

137



MMABA IV. Teometpiieckne npecbpazoBatHdn

_.}

138

466. CywecTByeT i NapajiieibHBIN TEPeHoC, NP KOTOpOM:
a) Touka (—2; 3) neépexoaur B Toury (i; -1), a Touxa (0; -1) —
B TouKy (3; 3%
0) roura (1; —4) nepexcauT B HAYAJ0 KOOPAMHAT, & HAMAT0 KOODPM-
waw — 1 youny Ly 4)7
AG7. Bappiive Qopmynamn BaPAINCIBHEE NEPENOs, TPH KOTOPOM 1oy
ke (85 8) mepexopan B cepepmny orpesuwa ¢ xounamy (25 0) u (0; 16).

YpopeHb b

A468. Jloxanasre, vro nosopor oxono rouxy O ua 180° apngeres new-
TPRALIOH cuMmerpyell orsosETensHO. Toukn O

469. Ilpy nopopore oxono rTouxy O na yron o (0°.< o< 180%) wrouka A
nepexoger n voury AL Nexascare, wro mouxs 4 n A" caamerpuunm orno-
CHTeALED Opamoll, cofep=angei GuccexTpucy yiraa AODA.

470. Joxammure, HT0 NP SOSOPOTE OHONO DESITPa ONHMCAHEOHE OXPYEHOCTH

360° =
HA Yyrodl —— MNOPARHALHLIE A-VTOILEEE DEDEXOZMT B cebs.
n

471. Koopaunatii KOHIWOES aEaMerpa oxpyxuocTs (2; 1) n (—4; 9). Cocrasure
(hopMysn DApasNeALHOre IepeHoca, IPH KOTOPOM AAHHAS OKDYMHOCTL
NEPEXOANT B OKpysHocTs (x— 3P + y* = 25.

472. Tlpr napaaneJbHOM DEPEHOCE TOUKA OKPYRHOCTH **+y*=36 ¢ nam-
mennmell opanHATON DEpexoART B UenTp SToi oxpyxmHOCTH. CocraBbTe
ypasunesne ofpasa A8HHOE OKDVIKHOCTH.

473. Bepmmuuml Tpeyrossamsa ABC mwmenT kKoopamsaTs A(-3; -3),
B(-2; -1), C(0; -2). llpe mspannessHOM mepeHEoce Tousa B nepexogmr
8 TouEy B, cHMMeTDHSES® TOuRe A OTHOCETEIBHC Bauaia ROODIHHAT.
B zaxme TOWKH NpPH TaKoM mepeEOCe HepexozsT Bepunan A m C7

Yposerb B

474. ®urypa F mmeer nosopomuyo cudMempun nopsdxa n (n=N, n>2),
=
ecan OHa NepexoAuT B cefa mpH NOBOPOTE HAa yrod r :
n
a) oxaycare, 9T0 NPRBEABELIH N-YIOMBHEK HMEET HOBODOTHYIO CHM-
MeTpHI0 TOPAJKS 7.
G) Onpenennre NOPSZOK MOBOPOTHOMN CHMMETPHH NAPALISIOrPAMMA
OKOJIO TOSMKHN NepeceSeHAd (HATOHANSH.




§ 13. NosopoT 1 NapannenbHbi NepeHoc

=3 475. Jlaum pasubie ovpesrsm AB u A'B’ (puc. 97). Ilocrpoiite nenrtp
TOBOPOTA, NPH KOTOPOM OAWE W3 FTHX OTPESECS NEpexogsTr 5 APYroi.

Puc. 97

476. Jlpa Hrpoka MOCYEPEAHO KIAAYT HA KPYMb CTON HATHKONeETHHE
MOMeTH TAK, 4To0H OHE He HAKARZHIBOJINCE OFEA HA Apyryo:. Bumrpusaer
O PO, KOLOPLIE BORONE MOBGTY VOGKemmE, KAl Zonaen Jeierso:
Bams Hepmmil 00por, YToGn PapaRTEPORMIHO BHHATPAIL]

=» 477, 13 apyx 1opodkax oAMHAKOBOE KOAWIECTBO KOM(DET, Kozl ns ey
HIPOKOR 88 0N X0 HMEeT MpaBo Baath 1 PORSBOALI0E KOJMMUECTO 1onder,
HO TONBKO M3 00 Kopolky. BRArpuBaeT TOT, KTO ROSEMET HOCIELHION
rondery. Kax gonmes aeficreoBats BIOpoil Mrpox, 4T00kI rapanTHpoOBaAHNO
BEIRPPATE?
478. llpsmue a » b nepeceraiores B Toure O Doa yioM . Joxaxure, 4o
HOCALAOBATEALNLIC CHEMMEOTPHE OTHOCHTENLHO 3THX NPAMLX JANT NOBODOT
ox0i0 Touxkn O na yron 2a.

@ NMOBTOPEHWE MEPEA W3YYEHMEM § 14

Teoperuyeckun martepuan
8 . § 10—12
* popobEMe TPEvEOILHHKE: i 0=

& [IIGinadN NOZ00SEEX TPeVIoSsaNR0S. & =aacc, o. 181

3apa4n
479. Touxa E — cepenusa cropostt BC mapannenorpamma ABCD.
Tokamure, wro ipamas AE gemwr guaronams BD » orsomennn 1:2.

480. Croposst Tpeyroasiuka passsl 13 cm, 14 cm u 15 cm. Hadpgure
IWIOALL TPeYrolBENKa, NoX0OHOTO NAHHOMY, CCIH erc HANMEeHBINAR
cTopoiia pasza 39 cm-
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TNABA IV, lNeomeTpudeckmne npeobpasosanun

5 14. Nopo6wue duryp

X

Puc. 98, Mpeatpasosanne
noaotis nepesoanT
tpurypy F s ipurypy F

Puc. 99. Taan mecTrOCTR

140

14.1. Mpeo6pazosaHne nopobus.
Fromorermns

Yernipe Biza repMerpHueckns apeobpasonannil,

KOTOPLIE PACCMATDHBATMCE B NPELILIAVIHX IApAPpI-
dax, OuIM PASHOBHAHOCTSAMY JIBHIKEHBA, T.e. COXPI-
HAJN PAaceTOAHNA Mexiy rouxami. Pacemorpum re-
neph reoMeTpuuecKoe Ipeclpasopaiine, KOTOPOe MOAET
VIMOBATL PACCIBARMA MEAGLY TOUKaMM, — upeobpasor
panme nojoGus. ITomarue ToAo6us NI TPeYroN LKoY
Vle BHAKOMO Bam M Wypea 8 wnaces. Brepem onper
Jeaenme ToReBNs As TPONaRONLRLTX GHIYD.
Onpepenexne '
NpeoGpaszosanuem nogobus (nogobuem) Haznisaer
ca Taxoe npeobpasosaume Qwryps F s urypy F', npu
KOTOPOM DaCCTORHME MEXAY TONKMK M3MERRAIOTCR 8 OHOM
¥ ToM == oTuowesky B (B> 0)

370 OSEASAST, 5370 SCAH NPOH3BOILENE TOUEH X
n Y ¢uryp= F opE opeolpasoBaEEE DOZO0ES nepe-
XONAT B TOZRKE X = ¥ Gmryps F', 1o XY =kXY
{puc. 98).

HYacro k>0 =a3umanwT xosfduyuenmom no-
dofun. Ouesugno, uro npe k=1 mmeem XY =XY,
T. €. PACCTOAHER MEKIY TOIKAMH (DETVDHI COXpAHAIOT-
cf. 3o 03HAUALT, UTO FEUMENIES REAREMC YACMNMM
cayvaem nodobus npu k=1.

Harazasoe mpeacrasienue 0 mpeoGpa3oBaHuH
mopobns xaer mpolpamenHe YUACTKA MECTHOCTH HA
naane, BeMONHeEHEce B Macmrabe (pme. 99). MacmrnG
B aT0oM cayuae gBxderca xoapdummertToM nopobusn
H YiKishIBaeT, BO CKOJBLKO DA3 PEATBHBIE DACCTOAHINN
MEMAY ODBEeKRTENE Ha MECTHOCTH OTIMYAIOTCA OT Pac:
CTOAHEH Ha DIase.

Kax 5 3 civsae ssueENA, HETDYAHO JOKA3ATS,
470 NpE OpeolpasoBaswiH DONOOHS TOURE. ACRANIHE
EA NPEMOl, GEPEX0ZSET 5 TOUKH, JeMKaimge 53 NPAMoil,
H NOPEAOK HX B3aENEQNQ DAclOIOMEeERS COXpaHAeTeH.



§ 14. Mopobue uryp

iR ol

Puc. 100, peobpnbosa-
0 1DR001 QOX PATSIe
VUL M@ LY N s

Puc 101. Tomorerss
¢ usnrpox O

Puc. 102. K noxasarens-
CTHY OCHOBHOIO CROACTEN
romMoTeTHi

Wz vroro cuepyer, wro npeobpaszosanue nodobus ne-
Pecodum. npambLe 6 NpAMuLe, MY — 6 AYUw, on
pesky — & ompeskiL.

Tax e, KA M ABMIKCNMe, rpeofpasoeanie
nodobus coxpansent yeauk memcdy aywami. JNelicrsn-
TeNLEO, €CAM TpE npeobpasopaumy nogodua yroa ABC
nepexoguT B yroax ABC' (puc. 100), To A'B' = kAR,
B'C'= kBC, AC'=kAC. Baaunt, Tpeyroasuuxn ABC
u AB'C’ mopobrsi mo TpeM NPONOPIEOHATLHEIN C10-
poram, orkyia LABC=ZAB'C

yers Ha NJOCKOETH SA(QMKCHPOBATA TOUKA

O, vouxa X -— ypomasoneuas voyrs Gurypm K

(pue. 101). Ormosxmm na ayve OX orpesox OX,
papus ROX (B — GHRENPOBANIGE TONOHUTENLIOR
uncno). Ilposess TaxkHe NOCTPOEGHER A8 KAMAOH
ToureE $Erypm F, noaysem ¢erypy F° — obpas
@urypz F, noaygesssnl B peayabrare npeoblpasosanus,

HAJBIBREMOI0D TOMOTETHEH.

OnpepeneHue
fomoTeTHeR ¢ uesTpoM O Ha3LIBRETCR Taxoe npeobpaso-
gavme Ourypw F & durypy F'. npst xOTopom kaxaas ToN-
xa X wrypo F nepexogur & 1oucy X° dwrypst F* Tak, 410
ToMKa X pexut u3 ayds OX w OX'=kGX (k — durow-
DOB3HHOS NONONMTENLHOS™ SUCNO).

Hscao £k 5238807 xodQPuyueHmon 20MOme-

mun, 2 camMu GmErypu F 5 F' — zomomemuxnsimu.

Teopema (ocHOBHOE CBOWCTBO MOMOTETHMM)
FoMmoTeTHs sABNseTcs npeobpalosanwes nogobuna.

Doka3zarenscreo

1 PaccMorpny cayuaif, Korjiz Toure O, X u Y
HE JIeskaT Ha ofHol mpamolt (Apyroft cavyai paceMoTpi-
T¢ CAMOCTOATENLHO).

Iycrs npi roMoTeTHH € neHTpox O Touxu X n Y
DPPEXOAET B TONKE A H Y COOTBeTCTseHE0 (pme. 102).

* Dasnoe onpejeneEpe MOMED PACIINDETS; BBeXs B Dac-

cMOTpEENe OTpHIATeAsHELE JHNYeAns & Ho 3 mxoassom
Kypee Dyaex pacCMaTPHBATE TOALEO NOMOTETHID € MO0

TEASERIM KoDhHIRSETOM.
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IMo onpepenesmwe romorernn OX'=;0X, OY' = kOY. 3uaunt. TpeyroisHn-
ku OXY u OX'Y" nonofium 00 ASyM DPONOPLBOHANLHEIM CTODCEaM H Yray
mexkay aevE. Orcwona caeayer, o XY = kXY, 7. e. roMoTereEs SBASETCH
npeobpasosassen nopobna. M

14.2. CeowicTea nopodubix duryp

Onpepenenmne
Jpe duryps MasLEBAIOTCH NOKOBHBIMM, ECHM O NOBEBOMNTCH Abyr 1 Qs
npeobpasosasrem nogobun.

B cuany ceoficrs npeofpasopanus nopobns aro onpefeneENe Ccora-
CY®TCHE C© onperemeHnenM NofobHBIX TReVIOJILHMKOE, KOTOpoe OBLIO NAHO
i 8 waacce. Tloagdue nmpomaponsaerx Guryp F n F' obosnagaercs Tak e,
KiK H mogo0Ee TpeyrodsHHKOB: FoF’,

CihopmymupyeM HeCKONBKO cBoeTe HoAobuLIX (GUryp, KoTOphIE Heno-
CPeJCTBEHEO CASEVIOT W3 OonpegeseHHEa ® cBoders npeodpasopaHus 1o-
oG,

1) Nwoban Purypa nogobHa camon cebe: Fo F.
JeitcTeaTeisE0, B aToM cayyae xKoapdanmentT nojobMs MO0 CHHTATH
PABHBIM.

2) Ecnm F ~F,, vo F,~F,.

Heficreeventso, ecan F, ©F, ¢ rophdenmesron &, ro XY =EX Y, me X,
Y, — vouns @urypu F, a X, ¥, — coorsercraynmue Touxa geirypst F.
Torma X,Y; =%X81’9. roee I F ¢ koagPuinenionm —:;.

3) Ecnm B o B, a F,oR, 1o B ©F,,

Heficrsnrensno, nyers X, Y, — rouxn qurypw 1. Ilpeofpasonanne
noofing ¢ Koaddumenrom k, xoropoe nepenopnt dumrypy F, s gurypy F,
tiepeBogKT oTH Touxkn B rToukm X, ¥, durypw F,, nputesm I;Y;= EX Y.
ABanorpuse, ecaM m — HosQ@EOmesET noA0bHHA, KOTOpDOSe TEPEBOJHT
parypy F, s darypy F,, 7o X, Y,=mXY,, e X, Y, — coorsercreyiomue
rouxn duryps F,, Takmm obpasom, XY, =mX Y =mkXY. . te F =F
¢ KoaippramesTOoM A,

4) OTHowesre oW agen nofobHIX GUryp PaBHO KBaAPaTY Ko3GEuUUKEHTa
nopobns: ecim F¥ F' ¢ xosdpmsentom &k, 7o i:kl.

“r



& 14, NMopnobue dhiryp

JLog PpeyronbIEROR TARGE Yivepmacune B0
AokasaEo B 8 xaacce. Ecam F u I — prnyiiuie
N-VIONLHEEHW S, T, NPOBedd B HANGIOM U8 Hux
AMATORATE W3 COOTBETCTEVIOIINX Bepmiuy (pue. 103),
HONYUNM 7 — 2 ITAphl MOAOBHLIX TPeVroaLIHKon (0boe:
Hyfme sTo camocrosvensno). Tora

o ek L st = R et e .
s;?’:igﬁi +8.f;\.a +--. l S_;ﬂhz—ﬁ Sa: "l ;rfl" éhﬁ'{"tti‘" k H'diﬂ ¥ =

4

= fﬁ(\s’ﬁ; I‘S ‘-I‘ i ‘l‘ S"-’ﬂwﬂ) = !fa,'S'F‘

8, N

3apoma |
OcHosarina pasHobeapesHol Tpaneuwu pasHst 8 cm
v 20 cm, a borosaa cropoHa — 10 cm. Halpure
nnoiass Tpaneti, koTopas NoactHa AaHHOW M umeer
suicoty 12 cm

Pewesivie
Mycte & Tpaneipam ABCD ADJBC, AB=CD=10 cm,
AD=20 cm, BC=8 cm (pwc. 104). Tiposegem anico-
ma: BF u CH. Tlocwomsxy L ABF= 4DCH no runore-
Hy3e W octpomy yrny, 70 AF=DH=(20-8)2=6 (cm).
M3 npamoyronssioro Tpeyronesuxka ABF no Teopeme
Muparops BF=v10°-& =8 (cm). Tiycrs ABCD —
Tpaneuws, nosofsas Sewson. Otpeiok BF — ofpos
sxIcoTs BF — spnseTcs swicoton Tpaneuwu A'B'C'D
cnegosaresbHo, BT =12 cm
Mocxonsxy BF” = kBF, 10 k=B_BFF_. e k=1az-=:.s. Haii-

AD+
Aem nnowaae Tpaneums ABCD: 5m=—pZBC-BF. Sun=

= 20; 8 8=112 (cw?). Tio caoiictey nnoweaei NoRoS-
HBIX PUTYP 5,00 = K250, Sunee = (1.5Y - 112 = 252 (cm?).

Otser: 252 cm’

" B cayune npondpoibHLIX (PAT¥D AOKAIATENSCTED BHIXOANT 38 PAMKN NIKOMILIOFD
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14.3*. CBonicTBa OTHOLLEHUN

Housitia nofobus, DapazienasHocTl, COHATPABACHHOCTE M T. . TIO-
AROMIOT YCTAROBITE COOTEETCTEMA MEeHUIY onpegesennmn obsextamn (1reo-
NMETPRIeCI MBI (IJIH‘.}"[JHMH)- Taxue COOTECTCTEIN HABLIBAIOT ImMHOuenus A
(romee, BuRap-ME OTEGIEIaMY).

Ouyonensn BOIDOHAIOTES BE TONLKO B NEOMOIDME, HO B B0 MMOTHX
ADYPIX BOYROX B 3 nopeeamernod soasnm, Hanpuwmep, TRRHLAY M eAAMT
MOHOTE VTR0 OTHOMEHRS CO0MLIer, «MENLIIEY, ABNOE, NMEHAY Gy
INECABATONBIEINY —  CAMETS ONBEIAKOBHIC ORONTMINNY, MENGY M0N0 —
OB DOACTHENIERAMAS 1 . 1. '

Ouaoimenn, XaK 1 PeoMerpHICeRIe QGHIYPH, HNMEIT opPeleNen e
enalicimn, Pacemovpum nexoTopsie: M2 sTax erelcIn Ha NPAMEPaX.

1) Peguercwonoems. Taxor enoficrno osnauer,
U0 OEBENT HAXOMWICH B UAHHON OUHONIEHNAN & COMIM

(\ (\ (\ C"\ cobosi: FoF, r.e. mobas dgurypa noxobua camofi cele.

PehaeKcHBHBIME TRKMXKe SBISIOTCA OTHOIICHNS

PedpnencnaHocTh — paBesncTsa TeoNerpHYeckHX (mryp (awbas durypa
O NATHHCRDTO sped- pasEa camoil cefe), AeNHMOCTH HATVPANLHEIX MHCER
nexcuwos — o10bpa- ’ (modoe BaTypassHOe YHCAO Aeawres ma cebs). He as-

O

xgercs pedRexCHBHBIN OTHONMEGNHE NAPAJNCHBHOCTH
fpswx (pSMAS He DADAIAcILHA camoil cefe).

Z) Cumsempuinocmsd. JT0 CBOHCTBO O3HAMAET,
HTO ROIFA OOpEReieHahil 00ReKT HAXOOWTCR B AaHHOM
OTHOIESSES® CO STOpLM o0BexTOM, TO BTOpON OOherT
BAXOSETCE B TOM e CaMOM OTHOWMEHNE C NepBhiM:
ecam F =F,, vo F_=F,_

Cmm-pzqsm EBARIOTCA DESEHCTE0 YHCE]
(ecam a="5. 70 b=4d) B poscTHEeHELIE OTEOMEHAR MeMm-
ay mzoass=w (ecmt A — pogcreessnwx B, to B — pox-
cree==== A). He caMuerpuuso oTHOIIEEEE «GOabIes
Aas =mces (FTeepsigeEne «ecan @ > b, 1o b>a» aomc
HO === =00=x a 8 b

3) Tpansumusnocms. ITO CBOHCTEO MOMHO
( ( ( § OMHCATE TER: €CciH B AAHHOM OTHOIDEHHH HAXONNTCA

ofpesas: 1 7 2. a Tarme obserTal 2 1 3. 1o obmexTH 1

TTP"“':?';”“:'F':“" P i 3 Taxze HAXOAATCA B ITOM OTHOIIGHHM; HAIPHMED,
MK Ll -

s g ecnm F<F,a F.~F, 1o FoF.

JATYCE — Nepexon 1 2 2 a 1 |
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9 15, IoQooKne pUryp

HapajijelbERX NPEMBIX). A BOT OTHOIeHEHE NeDIEHAHRYASPHOCTE ODAMBIX
He TPAHIHUTHEHO. yToepicgenme secam 2 1l d w b Lle, To ¢ |l cs sesepas.

npl[MEpH peqp_!zexcnamlx. CHMMETPREVHLIX H TPAHINTHEEHRIX OTHOIIE-
WAl e pyrEs nayie mempobyiite MadiTa eaMoCTOHEILRO,

Taxum oOpneom, oTIOMCHNS M X CRONCTHA, NEYUACMEIE B 1EOMEY
PUH, MMEIOT HoNoNBHO mmmporoe ofofmenne, a ymenwe waxouyrs ofume
qepThl MemAy NOHATHEMI ¥ DPACCYIRIALHFAAME B pasHmx ofiacTax =eio-
BeYerKoM ACHATRNBLHOCTH TOMOIAET JVsIie ]Jﬂaﬁﬂpﬂ'l'bﬂl! KﬂJKE,Oﬁ H3 HHX.

BOI’IPOCbI n 3ajaydm

YCTHbIE YNPAXXHEHWA

481. Bepro am, wre:

a) mofime e roMorerd e GEryps BopoGIH;

6) mobro Jne TogobEMe GUIVPEE rOMOTeTYn T
482, Monmo an cwmrars parnme Garyps nopobunmu? A naoGopor?
483, Ha pne, 106 orpesor DI — cpemmas mmams mpeyronsurxs ABC,
Hadonure roMOTETHEEEES OIDPOACA Ha sYOM PHeYRKe, VHAXPTE menr)
# xoa(phHIeHt roNMoreTHE.

Puc. 105

484, Tloxobuw i
4) mapasgenorpamy ¢ yraom 40° g napajsenorpamm ¢ yomom 135%
6) pom6 ¢ yrmom 120° u pom§ ¢ AMAroNaNLIO, PABHON CTOPOHE;
B) nw0bnie isa xBagparal

485. MNaomaay Asyx DOAOGHBIX MeTRIPEXVIONBEHUKOR pasHsl 2 c® 1 18 oM,

Yemy pasen xoadpdmmeenTt nopobna?

@ MrPAOUYECKUE YNMPAXKHEHUSA

486. Haueprnre npasaapanili mpeyroasenit ABC ¢ nenrpom O, Toerpoiire
TPeVIOABENHYE, B KOTOpmi nepexoiuT Tpevroishuk ABC npH roMoteTHu:
a) ¢ nearpom A 1 wroadpunnentom 3;
6) ¢ negrpom O = woamunenrom 2.
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.—)

AB7. Ilaveprmre Kpajgpar ¥ BTOAHMTE CTO FOMOTETHIO:
0) ¢ HerpoM B OAR0E B2 BepmEE 1 Kos(@uumenton 0,5;
() 0 nenwpom B TOMICe TepecedeRNA JMATOHANCH 1 Koaduentom 3.

@ MIACHVIEHHBIE YIPASKHEHUS

Yposenn A

AB8, Tlpi vomoreryn ¢ nesrpord O 1 kosidmienton 4 tousa A nepexor
man n rouxy A, Hadigpare gumy orpeska:

n) 04, m.um 0A=3 ey

fﬁ;ﬂiﬂp euip OA, = 24 om
AGD, Ty vowowernt ¢ nerapom A Spesmoannme ABC nepesopin B mper

yromsie ABC, Hadhpere mos@dunpmeny romoremm, ocan AB=8 om,
AB =2 em.

490. Brnyrane MEOTOYICISEERS ¢ IAOIIAAANE 8, m 5, nogobus, npEueM
CTOPOHA NEPNON0 MHONOYTCIZSIHEKR B £ pas Gonnlne, ueM CTOPOHS& BTOPOYO,
Hafipnre:

#) k, ecom S, =75 o, S,=3 cu¥;

6) 5, ecan §,=4 e’ 222,
491. Cropons AByx KBajgpaTos oTHOcsTes Rak 3: 2. Hafawre naomazs
Boabmero KEEAPITAE, eCAM HI0INaSs MEELIMerc PaBHA 8 o,
492. Ha xapre, crenannoit 3 macirrabe 1 : 400, DIONAKE ICMENLHOND YH8OT-
ki cocrruaser 20 cx®. Kaxyo nnomaze meeer yuacTox Ha MecrsocTR?
493. Moa crporTesscTso orseses yuacTox mromanso 40a. Hafizure nao-
MAds TOM0 YH&CTKAE Ea [ss=c 5 Macmryaoe 1: 1000.

Yposeus b

494. [lasu vourn A w B. Ilocipofite uesTp rOMOTETHN, OPH KOTOPOH
TOYKA A OEpeXOANT B TONRy B, ecau moobEHMIIHEeRT roMOTerHHE pasen 3.

=3 495. Tlocrpoiire UEHTP IOMOTSTEH. DDE KOTOPOH OZHO HI OCHOBANHE TDA-

NN NEPEXOIAT B ApYTOe.
496. [loxasure, 4yro T0ls:= 182 OPASATENX N-YIOMBHEEA NOZODHEL.

497. Hokamwure, wro Orypa, DOZODHAR OKPYIKHOCTH, HBIHETCH OKPYIK-
HOLTLI,
498. llpn romorersm ¢ memvpom (2: —1) Touxa A(8; 7) nepexoguT B TON-
ky A’ Haitaure xosiumuess romotersu, ecan:

n) A'(5; 3); 6) A14: 15).



§ 14, NMopobue dmryp

=> 499, llpy roMoTern ¢ HeETpoM B HAYAT KOOPAWHAT W Koadiduitenrom k
rovien A nepoxonin B vouiy A Hadipnre Koopaunans
a) woviim A, econ A=3; 15), k=38,
0) wousm A’ eean A2; 8), k=0,5.
500, Cropoda ¥ ANATOHANE TPAMOVIOILHNKA DABHLI COOTBRTCTRENND b oM
13 e Nadigure uoniais TogobROI0 ey TIPANOYIONLIIKS, epUNEN)
soroporo paney 170 o,
e BOT. Hadpve vnomans pomba ¢ nepumerpom 20 em, eean o1 epeten
pomby ¢ amironansm 80 ev w40 o,
SOZ, TLaomngn NpaBssriere MEeTHyroniika, BIcaunoro g QLN AIOE Ty
P B6 e, TINHMI0 NAGHIENS BPABRILIONG NEEIYIOIBANIRA, G1iMGaN-
BT ORONO. IO ORIVIRHO
v BOB, Hownmmmee, wio Dpomgis IpasEisone: IPEYTONLINKE, ONMUEANNOND
ORONO OXRPYHCTOe, 1 4 phea Bonyme BROMENE HDANMANNOTG THEYIOILIN-
KA, BHHCANHOTO B TY K€ GRDYXEOCTS.

YposeHs B |
504. Jlgnw ppe nogobusie dmrypr. JIoKameETe, 9T OAHA HE HEX MOKET
Grirh DPeolpRsosAEA B KPFFYID C DONMOIMILIO IUMCTETHE H JIBEACEN,
505. llpamas seauT ORpazEeIcrpaMM HA ASe DaBHME MACTH, HOROOHE
JAHHOMY NapaiienorpaMmy. Hafiswre OTHOMIEHHE €10 CTOPOH.

= 506. Yerauosure w AoRaxHTEe DPEINEKH NOACGHS NADAIIENOrPAMMOL,
IPAMOYTONLHAKOS, poMGoB,. paepobeapesanx rpansigwil. Pegvayvrarn obob-

OIHTe B HUZE: ACCAEIDBANNE.

@ MNOBTOPEHWME MEPEL M3YYEHMEM § 15
TeopeTHyeckun marepuan
* HWAN ABMACeHNIL (9 eanex, § 12, 1?

» MeToa nonobas. .
8 xaace, n. 14.3

3apaun
507. [lse pasnme oxpyaHOCTH WMeoT odmyw xopay AB. Mokamure, 410
ARHHEEC OKPYHRHOCTH CHMMETPHEYES! OTHOCHTEIhHO Npamoil AB.

508. lloctpofiTe TPeYTOALEEK HO ABYM VITAM H HANOOABIIEH BRICOTE.
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§ 15",

MeTopn, reomeTpudecKnx
npeobpasoBakuii

Pwc. 106

148

M €

15.1. PewmeHue 2ana4 MeTOLOM
reoMeTpuYecKnx rnpeobpaszoBaHmni,
Metog cummeTpun

Cyrr MeTOma TeoMeTPHMeCKMX mpeobpasonanmil
BAKNIOIACTCH B TOM; 4TO HAPSAY € JanuuivMu Qury-
PONK PACCMATRHBAIONCS 1% OBPABLY, TONYIEINING 1IN
ONpEeNEIEON TPEoGLEBORATIIN,

B Sanmopmocy on 1oro, Xaxoe npeolpasonamme
TPMMERSICRGE, PASIINAIGE MOTON CRIMOTIIN, HOBO-
poTa, HAPEANENLEOIO DEpeHocAa B momobmnna (ana Tpe-
VIOALEEKOE 02 paccMarpusancs B 8 xkaacce).

Memod cummempuu NPeAYVCMATPHBAST 3aMeny
AAHHOE B VCE0BHH (HrypHl HAH €e 37eMeTOB CHM-
METPHIHLIME B3 OTHOCHTEILHO HEKOTOpOH TOUMKH HaN
TPAMOE.

3agaoua
B NpsmoyrorisHOM TPEYTOMBHMKE MEAWGHA, NPOBEASHHAR
K MmeHmmemy xoreTy. poBHa m w ofipazyer ¢ Gonswum
waretom yron 15° Hoawte nnowass TpeyronsHuxe,
Pewsrme
Tiycte 5 TpeyromsHuxe ABC ZB=390° BC<AB
AM=m — meauasa (puc.106). Tloctpoum Touxy M,
CUMMETPUUHYIO TOuREe M oTHOCUTensHO npamon AB.
Toras tpeyrorsHuku MAC u M,AB pasHosenwkm, no-
cxoneky umestor obgyro sucoty AB, a MB=BM=MC
nNo nociposHuEs. 3Hau4uT,
5m25m+5m=5m+5_|u=5_q“.
Tle nocipoesmio Tpeyronsxuk MAM pasHoSeapenHsIi
¢ Goxosoli cTopoHOW m u yrhom mexay Goxoasimu CTOpO-
¥
Hamy 30°. Taxkum 06pa3om, Syam = %m’ -8in30° = %-—
]

m
Orper: g



§ 15°. Mevoa reomeTtpuyeckux npeobpazosanun

Puc. 107

MeTod CHMMETPHH U&CTO HCHOJL3YETes B 3afp-
HaX H3 HaxOmIeHEHEe HANMEeNLIIMX aHAYe onpejae-
JIEHHBIX BRITYIN.

3apava
Touka © nemur eHyTpu octporo yroia ABC. Haiiauvre
Ha, cToporax yrna Touki X u Y, Tawme, UTobr nepuamerp
Tpeyronsinke OXY. B Hommemswmm, | | |

Pewenrme
:ﬂl*ﬂﬂ% R P ||| - |
ﬂp’_c',p;l";aﬂp:w_gﬁfq Yt TpeyronuHiAk  OXY'  Mckombil
'quﬁ- 1|Ei§:ﬁ?};e_.l3ihni:#.!%lf§@; X Y Kotope HeoGXoaMMo
NOCTpOHTE, AomKHIL newath ha lcopokax BA w B
yrna ABL. Tloctpows Toukn O, W O, CUMMETpUUHLE
Touke 'O oTHOCUTENBHO 3TUX CTOPOH. Toraa No nocTpo-
ewmio OX'=0X', OY'=0.Y". Hailgem nepumetp wcko-
MO0 TpeyronbHke:

PW:OX'*X‘T+YU= OX+ XY +Y0,,

T.2. nepamerp pasen 0X + XY « YO,
312 cymma Gymer Hommesbwed, ecnm Touxm O, X Y
w O, GyayT nexas Ha OOHOW npamol. Cnegosatens-
HO, uckomeze Touxm X' M Y fonmHE nexars Ha nps-
mor 0.0, 7.2 HG ficpecedeHMM 3T0W NPAMOR CO CTO-
posomM visg ABL.
Tloctpoesus
1. Tlocioowm youm O, u O, cummeTpwsiste Touse O
OTHOCHTER==0 rpsmzzx BA w BC coortsetcreenHo,
2. Tloctpowm npsmyro 0,0, w ofoavauum Tourm X
M Y — Toue nepecsusHua ITOW NPRMON <O CTOpOHO-
My yrhc ABC
3. Coeavuum Toukmu X w Y ¢ touxod O. Tpeyrons-
HuKk OXY — ucxomena.
Onupascs Ha C2oMCTBA reomerpuuyeckux npeobpoiosa-
HWIA, UCNOMbE3y2MEIX 8 NpOLECCE NOCTPOSHWS, Nerxo
ROKQ3ATH, YTO TOCTPOEHHLIE TOYKM MCKOMBIE W Onpe-

OENAKOTCRE COHO3HAYHO.
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Puc. 109

150

15.2, MeTogel nmoBopoTa
M napannenbHOro nepeHoca

Memod nosopoma nenecoobpasse HCHOALIO-
BATH B 383A24AX, B KOTOPWX 3naaHbl GETYDH ¢ pas-
HLIMH CTODOHAMHE H MIBECTHLIME YIRAME — pPABHO-
CTOPORERE W DABHOUeAPeINGIE IRANMOYTOIBLAE T
VYrONBIMRE, Emaupars w0 1 oo dpaxemie js
NOROPOTA UPAMEN @ 0KON0 POy O na paunon -
WOl BHONDAIOT BB POVILH M I IONIHION 1 10BN
opao roury O (pue. T08),

AEEENEERE T "R

l]"'

Tlocrpoiite paaHomopam-MH TREYTONBHIMIC BEPUIMHER KO-

TApPOro nemay er TPGS:.’ nm-lllr‘:x nﬂpﬂﬂTﬁﬂbeﬁK ﬂPﬂMbI.K

!lr"unia| =kt -F o

TlycTe posHocTORCHHMEI TpeyronoHuek ABC, sepiumHe
KOTOPOro NREXAT HE SOHHLIX NOPASNENbHEIY NDAMMIX q,
b » ¢, nocTpoes (pwc. 109). PaccmoTpum roBOpOT Nps-
MOW a oxono sepuvis B Ha 60° npotue vacosow cTpen-
v, TTpw Toxom nosopote Touna A NSpexoawT & Touwy C,
a Npsmaog @ — B HexoTopylo npamyio ‘a. Tlockoneky
TOMKG A neXuT Ha NpAMOM o, To ee ofpa3 — TOM-
kg C — pomkeH mexaTh HO NPAMOI n'. Cnegosarenso,
Touka € moxet BmTe HOWNEHO KaK TOUYKG nepscedeHus
NPAMEIX € ¥ . AHONOIMMHO NPW NOBODOTE MPAMON €
okono Toukk B Ha 50° no YQcOBOW cipenke MOWHO
ONpeAenvTs nonoxeHe TodkM A — ofpaza TouKM C
Mpw TaKOM MOsopoTe.

TTocTpoetune

1. OfozHaumm Ha npamolt b npowisonskyio Touxy B.
2. Bunonsum NO3opoT NPAMOR a OXNaNo To4km B Ha 60°
npoTus uacosow cipenwm. [Mycre € — Touxa nepecese-
HUA NpaMEx ¢ ¥ a’

Pme.“".‘,[;"lll



§ 15°. Metog reomerpuueckux npecbpazonanmn

3. BuInonHMm NOBOPOT NpAMOIA € OKoNo Toukk B Ha 60
no uacosol crpenke. TTyerh A — TOURG NEpecedeHian mpa-
MO @ WM NPAMOIA ©, NonyueHHoR 1pu Takom noBopoTe,
4, CoepuHum Touku A, B u €. TpeyronuHuk ARC ue-
KOMBIYE {370 nerko eGocHopaty, ONAPancy Ha cpolicTia
FeoMeT pruleckix npeobpuiosaniki),

Memod RAPARICALNO20 Heprenoed oeobenno sy
errames B rex CUYHans, RO e paninod
Durypsr (Guryp) VAanens APYT oW APYRa, MEean e
TO HA PUCYBRE TRYAHO OroGRAsMIL LMIIe Venemis,
COnmpsemie sHEMENon NAOGNG BIINOUIHY: JNIEN Mar
PANMCNEBHOIG HEPEHOCE, :
3apava '
famer Ase OKpYXRHOCTH, KACQIOUMMECA BHEWHWM OBpasom,
W npames m. TIOCTPOATE Npamylo, NAPANAENsHYIO m, Ho
KOTOPOW AGHHLIE OKDYXHOCTM OTCEKQIOT paBHEIE XOPAKL.
Pewesive (coxpaueHmriA  nnaH)

MycTe A= oxpyaciocTw ¢ uesTpomu O u O,. xacaiowme-
ca sHemrum obpasom, W nipamas m (pwc. 110). Onyctiua
W3 UEHTPOS BoHHIIX OKDYMHOCTEM Nepnerguxynapst OC
w OC sHo npamys0 m W SHNONHWM NCPONNENHEIR
NepeHos ONDyEHoITM ¢ uexTpom O, 8 Honposnesum
mywa CC sc pocciomime CC. TlonyderHos OKpy®HOCTS
€ ugHipom O, NEpecExceT AQETYI0 OKpYRHOCTS © UeH-
Tpom O = Towmaax A wu B Torae npamas | npoxogsiics
YEPE3 3TW TOUKM, TIADENNeNtHa NPAMON M M nepecexoeTt
BTOPYHO SQsyio OXpYRHOCT: & Toukax A u B, npuyem
AB.= AB (moxaxuTe 3TC CCMOCTOATENEHO)

15.3.Tunore3a B reomMeTpuyeckux 3agavax

B HexorTopmx reoMeTDETEeCKHX 3ANEYSX HAllTH UYTE K PEmeHmio mo-
MOFSeT OpeiNONoKeEne O CYIHeCTBOBAEEE HEROTOPOH (DHIVDE HAN ¢OOTHO-
eHHA, KOTOPpOe B HaYaJe PLIIeEES e ARIHeTeH JOKABAHHEIM H He cJaenver
HEeMIOCPEACTEERHO M3 VCAOBsEs 3afaww. Tax, B NPeALIAVIEX IAJ84aX ML
AONYCKAOM CYIIECTBOBAHNE ECROMOHE (DETVDEI B HE OCHOBAHHM AalbHelmero
AHAJNAA ONPEReIAan COoced €e HOCTPOEHHA.
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NABA IV, TeomeTpuyeckne npeobpasosanin

£ECO

Manoresa — or 1pe:
HECKOND Crmnoesgy —
QUHonagMae, aoryinedne

T L st aal Llak st

[Jonobanie HPEANONOMKEeNITs B HAYKE HASHLIBAIOTCS
UNOTEAMY.

OBHYHO MHUOTE3L B TCOMETPHH HMCTIOMLAYIONCH
FMEMHO Ha PTaNe A1aJMsa YeNoBMH Saganuy moonper
Aeseia naspa ee pemenns. OHEM MOrY”T Kacarnes

KAK OZHOH, TAK M HECKOMBKNK DACCMATDPHBHCN X

Quryp — @10, NPEMNE BECPO, UPEATIONOMEINEG 0 i~
BENCTRE DECYP MU WX OTHCMBIEIX SNCMENTOR, 1oH06mN
DALYD, FAPAAACHLHOCEN MM HOPREEIEHIE TIPIMBIR,
WPMHAAISHROCT Poue opredd npsmol i, Manbor
JEE PACTIPOCTPANSNHEIME MENOTEAMI B BaaMax 1w 1o~
ORPOCHEE GBRSIONES DPEINOAGACIAL O CFUICERBORLIIIN
BoROMOH Patypsi Topoasne waeko nafim HeoGRoum-
MYI0 FETOTesY NOMOTACT aHAJOPHS ¢ yiKe PellleHHBIMH
sapausme. CueEs BRNKHO, uT00N B XOJjC masbHElmmx
paccy/RaeHHs SEABEHYTES ranoresn 0Gblaa goxkasaua
(ean omposeprryTa).

FEnoTess: WrpaoT BANHEYIO DO B Hayke,
Hseects=a pyocxmi yuenuis M. B. Jomosocos cunran
FENOTESY <EEEECTEOSHLIM OyTeM, KOTOPHIE NpHBes BLl-
AAOMEXes A@Fed B OTKDHITHI BAMMHPHIHHX HCTHHS.
JeficTBET23-50, HEXOTODLIE THIOTE3IH BHOCHIM KODEH-
HEl® HZxeSeEES B Haviy. KIaCCHTECKHM ODHMEDOM T8~
KX DESOSOHONEIIY EINenenns saasercs [leprognye-
CRAA Tebasns xeuwdeckHEX anemesTos 1. H. Mesaene-
eea. B zvoi va0awme smmawmefics yeesnd BRIIBRHY
TEIOTESF © CYIEECTSUSEEHE MEOTHX He OTEDBITRX
K TOMY BpcMEHE XEMUSecERX ajsementos. Oasaxo He
BCe MASOTCEN Ea=0IETH nogTeEeprEgenme. TAK, Havuas
Opolieccss TnETAEES Jomafed, o0eassH, BOIKOB, yue-
Hpie Cpes=csexosss BRABHEVAH THIOTE3Y, COMMIACHO
KOTOPOHE ¥ BCEX ZHECTHRIX BO BPeMS NeperkesniBaHus

NHIA ABKTAaeTCA AHIL BREEss veaoeTs. Ho B X01e 1aabpHeHIIRY BoCiaeqo-
BaHNA o0RAPYRANOCH, YTO, EAGDPAMED. KPOKOIN KVET BepXHedl HenocThio,

Hafignre caMOCTOSTEASEC OPEMEPS] FROOTES (He TOABKO NOATBEDIK/ICH-
HBIX, HO B ONPOBEPrHYTHIX) B3 HCTODHH DasBHTHA OHONOrMM, QHSHKH, XH-
mun. Hx paanooGpasie i Bavu=as SEAIEMOCTD CTAHYT CAMBIM YOeIHTe I bHLIM
AprymedToM B HOAb3Y BAKHOUCTH THIIDTE3S B Oponecce NOo3HAHHR H oﬁyqe{mn.
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§ 15°. Mevon reomeTpuyeckux npeobpasoBaHni

Bonpocbl U 3agaun

D

@

YCTHBIE YNPAXKHEHSA

509, C nomompio reomerpuuecknx mpeobpasosaniil neobxopumo nepeseenn

OMI MG VIO HAPLIIMCTONPRNMS 1 TRONEBONENAILAT vrﬂ.u Kaiome npeobpa-
BOBNMNS MOMCHO I SU010 BETONLEoRATLT

510, C nomonyio reomermyeckyx npeopasonannii HeoBXORMMO oMY 11
QUPYHIOCE, PABIYIO annon OMPYHIOCTH 1 racaiouyocs ee. Kaxne nper
OOPRBOBAIIIY MOMKHO JISL BTO10 BOIOILEORRILT

MACEMEHHBIE YITPAXKHEHIA

Ypowserh A

51. Orpeaxm AC u BD nepecexamres B Touxe (), KOTODAs ABASETCS
cepexnnoll Kaxporo w3 a=x. Touxe M m N — cepeawns: orpeskos AB
# CD. C nomonpio NeETPansHOE CHMMETDHH AOKAMXKHTE, 4T0 Touxa O —
cepoann oTpesika MN.

512. C nomommio ocesoll casxeTpEE AOKAMATE, UTO MCAHAHRW DARNOGEX-
PeHROTO TPOYIOARHHEER, DPOSSSEEESIE ¥ DOKOBRIM CTODOHAM. DASHEL

513. C nomoms®o napansessEOrD HePeROCa AOKAMNTE, TTO ECHM ONHS
M3 ABYX NAPDANNEALHLIX NpANEX DEpUCHARKYASPHA Tpersell mpamodt, To
BTOpAS TREME NePONEEZMEVASEDHA STOE HDEMOH.

514. C vomonpso DOBOPOTA ZOKANKETE, YTO DASHLIC XODIE OKPYMCHOCTH
CTAMMBAOT COOTBETCTBESEO pPES=nic IVTH.

Yposesib B

515. locrpoiite oTpesck ¢ cepezmE=oil 3 FaHEOH TOYKE ¥ KOBIAME H3 JBYX
HAHHEIX TPAMBIX.

516. Toukn A n B aemar 5o passsie cropons or upamoi {. Hocrpofite
yroa AOB rtax, 4rofst ero Gaccesspuca 3emana Ha npamoit [

517. Touxa D nexur saytps octporo yraa ABC. Iocrpoiite pasmobeapen-
Hu# npasoyroasasit TpeyrossErr DEF TaR, 97006 BEPIIAHB €70 OCTPHIX
yraoe E n F nemasn Ba cropos=ax yraa ABC.

518. llanm ave pasusie OKpyxHOCTH ¢ meaTpams O H O, He HMEOmHe
obmux rogex, 00, =10 cm. IIpsmas [ napaasensra 00, n mepeceraer aTh
OKPYHCHOCTH NIOCJHeAoBaTensE0 B Tourax A, B, C u D. Halinate aawmy
orpears AC,
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FMABA V. NecreTpaueckre npeobpaslosanng

@.

154

Yposerb B

519. [locrpoiiTe TPevrGABANK MO JBYM CTODPOHAM W Pa3HOCTH YINOB, IPO-
THBOJASHATNX ITHX CTOPOHAM.

520. Jlanm zse oxpy=#ocTRE ¢ obGmusm mearpom. [locTpolite nmpamyo,
HAa KOTOPOHl 9TH ORKDYAHOCTH OTCEKANIT TPH PABHLIX OTpPe3Ka.

521. Ha cropone CD xsaapara ABCD ormeuena rouka E. Baccexrpuca yr-
aa BAE nepecexaer cropony BC 8 roure F. loxamnare, uro AE = ED + BF.
522. locrpojite TpamenHpo N0 ANATOHAASM, CpeAHeH AMHHN M Yray ups

CUHOBAHAM.

NOBTOPEHWME MEPEQ W3YYEHMEM § 16

TeOPETUIECKIAT MaTePHAN 9 waace, n. 18,2

o HAPANIENLIHE BEPeNo; ( W

o PopMyAS PRCCTOMIMS MEMAY TOVKANI, ( Eﬁ'manu‘..lu. B4
Japaum f

B3 Menorr an woura AG; ~5) na orpeske BC, ecan Bl -2), Ob; 87
B, Tpw Jmpmmmg mapamesorpaMme ABCD nameon woapamans A¢-1; D,
By 4), OB 4). Coevapkme GOPMINLE MAPANNGHLEOTO NEDETOCH, KOTODIIN

HEePEHOAHT menuy BC 3 cropory AD, u maiigure xoopausaru rouxu D,

3apjauM Ans NOATOTOBKM K KOHTponbHOW paborte Nt 4
1.  Jlan npamoyroasast TpeyroabaEr ABC ¢ renoveryaoi AC, Iocrpoiire:

a) orpesor, cammerpuuniii xarvery AB orvsocmrensno Tounn C;

6) yron, cemmerpu==nll yray ABC ormocATensHo npswoit AC.
2. Hafiaure xoopsmssrhl TOYXHE, CHMMerpHunofi Touxe A(-3; 1) ormocw-
TEALHG!

8) Hauane KOODSABAT: 6) oer abommce.
3. BupoiauTe OosopeT PABHOUEADEEHOIO IDAMOVIOILEONO TPEVIOALHH
ka ABC ¢ rEnovesysoilt AC oromo pepmmmEn B B2 90° porAs uacoeod
eTpeaxa. Hazoznre czopcEst TPEYTOALERKS, KOTOPLIS NEPEX0OIST JPYT B ZpyTa.
4, Cocrasvre (ops=yasl NEPAASETLHOIO NEPEHOCH, KOTOPWR NEpeBoAMT
neRTp oxpymsocts (x+ 1P+ (y- TF =4 8 #asua10 KoOpAMEAT.
5. Coorsercrayviomse CTODOHE AByx HOJO0HLIX NPEMOYTOABHEHKOB OT-
HOCHTCH Kak 3:5. HzEIeTe Niomays GONsINPT0 NpPEMOVFONBHNKA, BCHH
NI00WAs MesESIneTo pessa 36 o
6. Jlse orRpyEHOCIE RSCANTCHE BEYTPEHEEM o0pasoM B Touke A, npHuesm
MENBINAS OKDVKHOCT: OPOXOANT uepes meETp Goanmedt. JdokamHTe, 9TO
mebng Kopia Gonsmed OKPYIRHOCT, UexoARUEAn 1a Tourn A, AcHneH
MeHLINEel DRPYIKACETEIY TOIONAN.




MTtorn rnasbi IV
TOrOBbLI OB30P IMMABLI IV

Oevirexue

I, i

Heuncenwen  nagmBacrey  npeobpasonanme
DrryEsL, PR ROTOBON COXPANIIOICA PIeeros-
TEa MeAsLy oIt arof Gurypn.

.’I%m;.tbmwfpm--z-mamumfawm PHGHBER W, Be001 011
COBMEIBIONE JRUILEN oM.

CMMMETPUS OTHOCUTENBHO TOMKW

Touxs X v X' Basummorcs CRAMETMPURISEL
omnocikmenvite mowicn O, ecan rouka () — ce-
pesesa orpeaxa X X'

IIpeobpesosanues cummempun (Germpars-
EOS cumxempued) omuoOCEmMeIERNo moyxy )
E=3mSESTCS TAKDE npeobpasczasme durvpu F
2 @Gurypy F, OPE KOTODOM EAXZans TOUEA X
OEryDal F oepexoaaT B Touxy X durypa F°,
casnecTpEuEyio X oTEoCHTEILE0 TouRH O

Ocrosnoe covicmen cumMempuu OMROCK-
MEIBHD MOTEL:
FEETREARHAN CHINMETDHA ARAAETCE TRIESHHeM

Ecom npeofpazosgate CHMMUTRHE OTHOCH e b
50 ToaRE O neperognT dErvpy F 5 cebs, 1o -
Kag GErypa HAALIBACTCH UENMPAALHO-CUMME-
mpuzzol, a Touna O — yeNmpom CUMMEM PRy
guzgpu F




TMABA IV, Nleomerpuvyeckve npeobpazosanns

CummeTpua OTHOCUTENBHO NPAMON

Tourn X u X' 523mBa0TCA CUMMENM PECH BN OMHO-
CUMEABRO RPEMOE [, eCOH OTA NPAMAHE DepOeHIHRKY-
AfpHA oTpesry XX # NPOXOJNT Yepe3 ero cepeiuny

TIpeotipasosanuen cummempun. (0ceol. cummempuent)
OMHOCUMEABIO NPAMOT | NILLIBACTCH TAKOO Npe-
ofipasosanue Guryps M B durypy F, npu xovopom
kanegan rouka X Gmypw Fonepexopus B rouky X'
urypsr 1, cxavenpuatiyio X othocurensuo upsvodi 1
Oenoenoe ceviicmes ocedol cunmempun:

Ocenas CHMMETPEA ABIACICH JuBAsen e

Bean npeobpazopanye CHMMBTPIM OTHOCHTEAEHO T~

moi [ nepesogzpT Gurypy F » eels, ro raxas purypa na-
SRIBACTCH CUMMEMPULNOT omiocumensio npamod |,
a cana npanas | — ocu1o cummempun guzypu F

Mosopot

Mosopomox {durypt F omomo Touxw O
H& YroA O HaswpaeTes mopeobpasonadie
burvpet F 8 durypy F', npi xoropom xam-
Aas Touxa X @urypsl F nepexoaut 8 Touky X'
urvp F'rax, uro OX'=0X 2 £ XOX' = a.

Touxy O HasLBRWT YEHMPom nosopoma,
4 yrOur ¢ — yzaom nodopoma.

Ocnosmnoe caolicmao nosopoma:

[OOBODOT ABAAETCA JBINKEHHEM

Ecan op# 90B0pPOTE OROJI0 HEKOTOPOH TOUKE O
Gurvpa F nepexoaut B ceba, TO FOBOPAT, WTO
g7a QETYDA HMELT NOSOPOMAYI CUMMEMPUID
(E7E cuMReEmpPUI0 spajenua)
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Wrorn paspena IV

TapannenbHbI NepeHoc

X a X MHapaanensuwm nepenocom durypul F B saupasse-
=as ayua OA Ha paccToAHAE ¢ HaseiBaeTen npeobpaso-
zamue (puryps F 8 durypy F’, npa ROTOPOM Kaxuan
F F roaxa X ¢uryps F nepexopmtT 8 Toury X ¢mrypm F’
Tax, uro ayuH XX # OA coranpasaessi # XX =a.

_ Ocro6noe c60UCME0 RAPARAEALHOZO REPEROCA!

(4] a A OapanNensHbli Neperoc SENAeTCH ABAKeHNeM

B mpAMOYTroJibHOM cHCTeMEe KOODAHHAT HapAdedbHLLA
MG penenon, womopsik aepenou oy (45 1) B wouey
AR (@5y)), sapaerca Qopryasrs |
s ) , al= e a, Y=y by

CrEe. @ B MerOnoRsIe WG, O M T MG 108 B
%f-@ﬁﬂﬁ,l‘lﬁ@iﬁﬁﬁ@ﬂf :

Mpeobpazopanne nopobus. fomoreTisa

LY

"
;i
XY =kXY

Tipestlipasveanuenw nodobun (nodobuen) waspmaenes
Taroe npeobpagopanue burypw F 8 durypy F’, nupn ro-
TOPUM PACCTOAHHA MeAJIV TOUKAMHE M3MeHMICTed B O
HOM ® TOM JKe oTHomenn# & (& > 0).

Hgexo k > 0 nasnsanor xoadPuyuenmon nodobus,

[ze GATYDE HA3HIBRIOTCE RodobRBME, SCIN OHH Oepe-
SOEsETCH JPYT B ApyTra npeofpasosaEnex sofobia

Fosomemueii ¢ nesTpom O HagsisaeTes Taroe npeofpa- |
sose=ne ¢urvpsl F B burvpy F', ODE KOTOPOM E&XIAR
To==z A oaryps: F gepexoguT 5 voury X' dmrypu F'
L T2x, =70 Touka X" nexur 52 ayge OX 5 OX" = kOX (k —
v/ HERCEPOBAEHOE NOMDKATEABHOS YHTAO). |

L Swcno B BRINEBAKT KOSPQUEUENMON I10MOMEMUU,
&&//f" 2 czoes Qurypst F 8 F' — zomomemusnsinu.
o X Oczconoe CE0ECME0 20 MOMEMuL:
TOMOTETHA ABIHETCE Npecbpa3oBaHEeM DoA0bnA

Omuowe=ae nAaowaded nodobrwx puzyp
Eean F = F' ¢ wosdpmimenTom k, 10 %"—:k’

»
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rMABA IV. NleomeTtpuyeckne npeobpasosanus

9 KOHTPOJILHBLIE BOMPOCHI K TNABE IV

1. Jlaire oupejesesme nuwaxesss. HasonuTe OCHOBELS CBONACTBA ABW-
seenws. Kakyio chass mesokense @Meer ¢ pasencTnom $uryp?

2. Jinire onpepenenEe CHMMETDEE OTEOCHTeALREO TouxH. Kaxne (uarypni
HANLIBAIOTCH UEHTpaALEO-CHMMerpaaEaMBA? [lpuseanTe npaMepLl.

B Jibue N pOICHETHE GHMMETEEE OTHOERICH N0 NPANOTL T BRK0e vel
Gilam iy Qoo pia? TTpssopee apsmep) Uy, BMeIoUMUR 0th CaMme:
TP

4. Naitre onpejesenne noRopoTa.

5. Jlaitre onpepesende napaaseassore nepenoca. Kaxumu dhopmynami
ANIAETER DapAIHEIEEEE Hepenot B apaMoyronsion cacremMe koopaupn?
6. [Madire onpenenenne npeofpazopasrs Nogobus, Hasosure octoniue
cuoiicTsn nojobunix drryp.

T Onoimre (HEOGPasoBAIKe FOMOTErE.

o [ONONHUTENBHBIE 3ALAYM K MABE IV

525. [oxamure, w70 DpH ABHMEESW NOIHEHAE TPEYIONBHHEA HEDPEXOAHT
I COOTBETCTBYHIIYE) MEXHAHY TPEyroanERRa-00Gpasa.
526. Oupeseante ZREMEENH, © IOMONIHI0 KOTODHX MOMEHD NEDEBBCTH:
al 0zsy #3 GOROBNIX CTODOE DEBECOCADEHEOI TPanensEw = APVTVER
6) oamny 15 NPOTHBOJACAALDIX CTODUA NAPMANEAOTPAMME B JIPYTYHY,
527. Pasaue oxpysknoery ¢ uesrpamm O u 0, nepecexkalorci B Tourax A
u 5. Hazonure:
4) BeHT)) CHMMETPHH, KOTOPas HePEBOMNT OAHY M3 JAAHHLIX ORPYH-
HOCTML B APYTVIO;
) GCL CHMMETDIM, KOTOPAA TIEPEBOZNYT OJIHY W3 AAHHLIX OKpYIRHOCTEH
B APYryIo;
#) meHTp B ¥roj TOROPOTA, KOTOPLIN NEPEeROSUT OJHY H3 AAHHLIX
ORpViiEocTel B ApPYIVIO;
r) Ayy o PECCTOHHE, SAANOIHE TAPANNeNLHBI NHepeHoe, KOTOphil
DEpPeRCANT OZHY O AAHHEX ONpyACHOCTER B Opyryio.
528. [Ips seHoOTOPOM IBHAESHH Hazssd M3 Todex 4 B B pepexomnt
s crfim. Nogaware, wro mwbas Togsa mpaMofi AB upm Taxkom IEiKesun
TAKWE DepexoAnT B cela.
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Wrorn masw IV

529. Jleavmoudon Ba3LIBASTCH BHIOYEILLL MeTHIPEXYTONBHEK C SXHHCTHEH-
HOIl OChI0 CHMMETDHN, cofep:Rame# ero aguaronaas. [locrpofite meawromn
M OIMINETE ero cpoficTsa.

530. [Iana oxpv:=HOCT: B T03xa A =2 sefi. Touxka B aeuwercs no paw=EOM
oxpysHocTE. Kaky® IHERIO OONCEESST B NPOUSCCe TAKOTO ABMMKeHHA
cepeauna orpeaxa AB?

BBT. B s EHEYINLINR BIITETe PoMG Mk, VOGR! ¥ Bero ¢ e
TPEYronLIKen Bum obupd yroi.

532, Noxnaorme nojpobre ipyx PoMBOB ¢ COOUBETEYBEITIG JIPOUOPLPMONAIL:
IBIMM AATON 8.I55EM M

533, ,15_:!(-1 ORPYICHOCITE DPACNOTGIKEHET N0 PAINLIG CIOPOIL o IpsuMok 1,
[oerpoiiTe orpesor ¢ ROAMAMME HA JATMHBIX OKPYIKIOCTHN, AHHE KOM0Poro
npsamas | ARNAeTes 0eB0 CHMMEeTPEN.

Japaum NOBLIMSHHOW CHOMHOTTIA

534. llse pasusie OKpPYIKHOCTH Kacalores BHemHuM obpasonm. B onmy
HE OKPYACHOCTEH BIHCAH TPEYToALREK. HORAMHATE, IO TPEYroALENK, CHM-
METPANHLIE AAHHOMY OTHOCHTENLHO TOTKKM KACANNS, SRNSCTCH BIECATIITEIM
BO BTODYIO OKDYIXHOCTS.

535. Oxpymuccrs, cHMMeTpEYELIe ODHCAEHON OKOA0 TPEYIOIEEHKS OKPYR-
HOCTH OTHOCHTEABHO CTOPOH TPEyroALEEEA, NPOXOAAT YeDe3 OPTOUEHTD
sroro rpeyroassuxa. Jlomamure.

536. llocrpoiire xsagper, TpE SepinEsE KOTOPOND JEXKAT HA TPEX ASHHEX
DAPAAICABEBIX HPANbBIX.

537. Bumummre 5 gaHssNl TpevromsEny ARC wsaapar, jine BepIEMiibL KO-
Topore nexar ma cropope AC, a ase apyrme — na cropomax AB w BC
COOTBETCTBEHHEO,

538. Ilocrpoiire OKPYMREOCTH, KOTOPAN BOACAHA B JAHNLIE YIroa # Npoxo-
AWT Hepes JAHHYIO TOYKY BEYTDPH ITOTO ¥IJ&.

v
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NCTOPUYECKAS CrNPABKA

Teopus  reomeTpuieckinx  npe-
obpazopaiin BOIHKKNE B Npouec-
C& M3YHEHUs 3aKkONDB naoBpaxerus
NPEAMETOR Ha Nnockoctn, Monsimke
NPapUNBLHG OTODPABKTL 18 NNOCKDN
PRCYHKE GCTECTRENHLE (hepMbl Npen-
METOR MPEAIPIRIAMENACE 330116 1o
BOBHMKHOREHAR NTACHLMPHBOCTA —
MOAKW  pacoBama Ha crenay neilep,
Cranex, hocyle pastoobpazHue pac-
TEHIR, SKABOTHBIX 1 1. 00 JanrensHas
NPAITIKE NOMCKABIMIEENG XYROMHAKEM,
Kale NEpepatt Han prcyike UsOBpaKa-
CIBIA PEAMET — taK mpabmamﬁm
YUEHIAG O COOTBMICTIA 1 npeobpa-
3oBakMn. PaHbe apyrmx Beiam of-
KPbIThi M M3YNeHb 33KOMBI NEpcnek-
TiBbl. [lpesuue rpeku cneposany
ITHM 3aKOHaMm yxe B V—IV B. A0 H.3.  OBpazen

B 3noxy BospoxineHun nossrnmcs
nepasie hYHAIMEHTANLHLIE UCCNBRORIHUR NG TEODMM NEDCNEKTUBL!, 8 YaCTHOCTH
PaboThl BHIAICWMXCR XYROXHWKOS Tleosapao ga Bumn (1452—1519) w AnuBpexrta
Nopepa (1471—1528). PazpabomunxoM MaTeMaTHYECKMX OCHOB TEODMM NPOEK-
TMBHbIX Npecbpasosaswin (Teopww nepanekiussl) CTan DPaHUY3CKWA UHXEHED
v apxmiextop Xepap [Oesapr (1583—1652).

A MUBONKWCA

e aa -*!;-- 3

1
L
3
 §
-

3cxm3 Neoxapno Aa BUHYK Bacren dwopepa
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Neorapyo na BuHym

bnarofaps TeOpMM NEPCNEXTHSH! YAanocs A0-
CTHMB  IOCTATOMHOR HarnROHOCTA W3oOpaxeuwn,
OAHAKD TEXHW4ECKWA nporpecc TpeBosan TOYHOIO
otobpaxenmn obnexToB ¢ coBamacumem pasme-
pos. MHOTO TaNaHTAMELIX YYEHBIX MPUAOXWIN CHNS
K CO3AaHMI0 TEOPMKM B3AWMHO OOHO3HI4YHBIX COOTBET-
CTBMIA Ha NNOCKOCTH W B NPOCTpSHGES. Lpenn HmMx
Buin, 8 4aCTHOCTH, DpaHUY3CKMt MaTeMaTUk Muwens
ianme (1793—1880), xoTopsit soxssan Ovegames-
TankHyIo TEOpeMy O MeoMeTpu-ecMx npechpascss-
HueEx (HuMe v3BeCTHYIO kax Teopems lllans). Mogs-
TOXWMIT HAYuHLIe MILICKEHMR B OGnacw reomeTDuse-
cxux npeobpazosasmit Bpauuyzca’ T2omeTp f3cnap
Mowx (17456—1818), cosnzswmin =osim pa3nen reo-
METPUIA — HAYEPTATENLHYIO TEOMSTDHD.

MoagHee Ha OCHOBaHWM DaChDEDSRSHWA TRO-
MeTpryeckmx npeobpasosanvin no rpynnam Beino
BLUAENEHD SUe HECKONLKO DEIASACE FEOMSToMM —
dPWVHHAA, NPOBKTHBEHER W ND. LOCTHAXKEHWS YHSHLIX
B M3yYeHWW Npeobpa3osasnii CcoCTesunn MaTeMa-
TMMECKYID OCHOBY ANA Pa3suTUR MHOrMX obnacren
COBPEMEHHOW TEXHAKK.

Facnap Mosx




FMABA IV. leomeTpuyeckine npeobpa3osannn

mmmcooaumnﬁummoaxmw

1‘

2,

& w

Koopausareiie GopMynbhi reoMeTpHuecKux Asmwkenui. Komuosmimn
JURMHCCH I,

Husepena orzocETensro oxpyxuocri. [Ipasmenenne mupepcHy aas
PEINeHAS 32D

Teopus pepcresTESs B HCKYCCTBE M KOMIBIOTepHOH rpaduke,

lMepenocnas casoeerpun. [laprern u Gopaopsi. leomerphueckue waen
n susomucy (M. 3mep, B. Basapean).
Ipimenenne roMoneTHY ARS8 HCCIEAOBRHAA OKPYRHOCTH AEBATH TOWEK,

PEKOMEHIOBAHHBIE MCTOUHMKY MHDOPMALIAN -

1,

Mavemamana gpeevanaria gna 68 waacie, 1% 1 [Ttemm b =18 ¢ Pa,
m., 1968, — 820 ¢

Muvremarptng xpecromaria ans erapmus K, un‘tﬁim TPeomenpis, T, 2
|'Texcen] / Vnopsm. . B Rnnanmma. — . @ Papo ww., 1069, —
4333 (&8

Taeitzep, I\ W. HActopus nm‘mawum'n mxone. VII—VII xaaces: Ho-
cobue pna yumrezeit [Texer] / I WM. Inejisep. — M. : Ilpocsemenne,
1982, — 240 c

Ilpacoaos, B. B. 3agauwm no nnanwumerpas. 9. 1 [Texer] / B. B. Tlpaco-
non. — Haz. 2-e. mepepab. w gon. — M. : Hayma : Tz pen. dus.-maT.
aur., 1986. — 320 ¢. — (B-ga MaT. KpyEEa).

Mpacoaos, B. B. Bazaun 0o ozasuserpan. 4. 2 [Texes] / B. B. Mpa-
coaon. — Han. Z=. mepepab. m gon. — M. : Hayxa : 'z pea. dma-mar.
auT., 1986. — 320 c. — (B-xa mMar. Kpym=E=a).

Beiine, I. Cwmoscrpns / Tlep. c amra. [Texer] / I. Befias. — M. :
Haywra, 1968.

Tapacosa. JI. 3=o7 yauBETensuME cEMMerpuunms MHD [Texer] /
JI. Tapacosa. — 3 [Ipoceemesune, 1992.

IMonoscsxnit, B. 5. BunMocs po3s's3ysaTe 381a4i 3 reoxerpil [Texer] /
B. B. Moaoacasss. H0. M. PaGisoses, M. C. fxip. — Tepuonins:
Migpyunsss | speifauun, 2002.

Haureprer-Onba=oze=a MITHMO. hitp:/ilib.mirror0.mccme.ru,

Cafir supasnunzsa «Panoxs. hitpy/www.ranok.com.ua
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Hoctyn & Sonee TayfoKMM TPHHITATIHAN b b M
npobnemand B uayike Tpedbyer caMiIx YIOHUEHIBLIK
MATEMATHYECKMR METOJOR.

AavOepmy Bl puwmieiin, Hemeyrcu it husu

Wi naneerio s Kypea Omsmi, HeKOTOPHE BeAMYMEB], TaKkHe, KakK
HANEMOD, CHNN, eKopeotn, YeRopenne ¥ 17, Xapaiieprayioncd me 1o nio
UBCHORLIN BHATOINON, Ho 1 nanpasueurent. Heobronnmocrn maremMarmyecko-
1OMONRANDOBINTEY THKAK Beluauin ByeaoRIna CoSNATIe PRODME BERTODOR,

I3 conpemennofi maremaraxe OIMIE T PASNENOR, B KOTOPOM WEyua-
00 JESTeTg ¢ BERIORANMN, 11¢ cayuaiiino wasmpaor sexvopol anrebpoll,
PG OUEPRITN WA HEKTOPANDL MUY MHOTY 6BNIEN0 ¢ ANPCEHAMEEI MM
nofiem s, Htm.wnpm. WO W XCOGPIHHATIL, BIAYRIANIRE0 DACIIEDRION A}~
GENAN MIOCONON POOMETRNIGCKIE JORASITENLENE 11 I WICIENEE, VDoAY
TGO 18 10,

Berropublié COOTHOINEHRS ITHPOKC NPHEMEHSIOTCS B CCTECTBEHHKIX
HAYKAX ¥ MHOrMX objacTax TexHExH. DAATOAZDA W3YUYEHHIO BEKTODOB HbI
CMOBETE JYINC OBAANETE MOTORAME DelleHHs B TOALKD I'EOMeTDHYEeCKHX,
HO H (DASHYBCKHX 3HJET. .




§ 16. HavwanbHble cBefeHUsi 0 BeKTOpax

£Eee

BexkTop — 01 natuu-
CROTO SBEKTOP»

HECYUA

=1}

A

Pwc. 111. Bektop

16.1. OnpegeneHne BekTopa.
Mogyne 1 HanpasneHne BeKTOpa

B eovecrpednN HAYIRAN BCTPEUAIOTEN BeaNvg-
Hhly, KOTOPEE MOMHOCILIO XAPAKICRIBYIOTEN, TMCHO11M
UHANCHBOM,— AONRA, THOUIANN, TONMIEPAIYDR, WMac:
GR 0 R (PRI BEUHYHNLL NABBRIOY I8 PIIAMN),
o :Liégma MO BeHMMIY BARAIONCHN BE MOMNIO MMEHORBIN
e, WO W WATPERIERRON, TN, IN9 pe
mﬂliﬂﬂ Bﬁ}lﬁﬁ O JBRMMACHIEM am'omol."mm HeROCTATeU NG
HHATE @r0 CROPOCTL — BAJNO VTOUNNThL, B KAKOM 118
npaszesEE OH ABH&ercsE. B TarRoM cayuae CHOPOCTH
aBToMo0HAE PACCMATDHEEETCH KAK BEKTOPHAN BemM-
ynHa. WTax, SeRTODHA® BeANYHHA XAPARETCPHIYeTCA
YHCHOZRIM JHAYCHHENM H BAODARACHHEM.

B reOMeTPHM BEKTORHBIC BEAMURHL Baolpaxawr
C I0MEESD) ESODESIPSSENIX OTPE3R0R.

Onpegencsune
BexTopom H3a3LBSSTCR HoNPIBASHKEN OTPEIoK, 1. & UIpe-
30K, ARY KOTODOTO FK3E33HO, K2K0H W3 B70 XOHLOS RENRETCH
HIUIN0M, 3 KaXCH — KOHDOM
U0z===0 sexTop E200paxalnT OTPEIKOM CO CTpel-
, ROoTODas VEasssaer Ranpanitesme sexvopa. [las
oS0IEsTeENS BECKTODOS ETEOALIVIOT MAABE JIATHHCKNE
Oykee: (a. &, c...) BaE gee GogbluEe JaTHHCEHE OVKEBEL
Oepeas B3 ROTOphix 0DosHavaeT Eauan0d BeKTOpa,
a BTOD2E — KOEeD 3exTopa. Bmecto ciosa «BexTOD
H8j o0OZEzveEHeM BeXTopa CTABAT CTPENRY. Tak,
BEKTOD C HATAN0M A B wornom B (puc. 111) oboana-
qalor ¢ mum AB.

Onpegensnne

Anuxol (1AM Mopynem) sextopa AR waswnaetcs jum-
H2 OpS3Rs AR, 1300paXaDlusro 8exiop.

IOnes=a sexropa AB oGo3nauaeTes TAK:
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KonnuueapHpiin — o1
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Puc. 112, Koanumueap-
HEIC BEHTOPH

15

Onpepenesnne

HynesbiM BEXTOPOM HaIniBaeTCs BEXTOR, HAYAN0 W KoHey
XOTODOro COBNAEI0N.

Taxam obpazoMm, mobyIo TOUKY 4 NAOCKOCTH
MOMHO CYHTATE EVAeskM sBexTopom AAd . Hyaewsoit pek-
rop obosmauator Tax: O, Maupapuenus om ne MNMee,
8 ero ANmHA PaBHa HYNIo: '-ﬁ-[-—-‘[‘l.

Onpepenexpe
HeHynesble BEKTOPH HAZLIBAIOTCN KOMNMHEapHbINK, G
AW GHIA SIEKaT Ha eaHOM NPAMOF WK Ha napamieisisyg
MBI,

Ha puc. 112 sexropw AB, CD u BIF o
AuneapHs, HyJenoi Bexrop cWiurTaioT Konmmaeapiihing
n0foMy BERTODY.

OnpepeneHwne

Bekiopst AB W €D HAILIBAIOTCA COHAMPABN@HHBIMM
(Mnv ogmHaKoBo HanpaBneHHbIMK), ecnis nyur AR 1 CD
COManpaBneHsL.

Bextopst AB u CD Ha3ssiBaoIcs NPOTHEONONONKHO
HanpasneHHbIMK, =K Myin AB v CD npoTwsononokHo
HanpaBReHs.

Ha pue. 112 sextopss AB u CD cosampasaens:
(KopoTRO 270 06o3EAUAT Tak: AB17CD), a mekro-
pw EF u CD HPOTHBONONOMNO HANPABIEHES (KPATKO
ato oBosEauawT Tax: EF1/CD).

OrverHy, uro GHATONAPR TONLKO UTO BBEJICHHLIM
NOHATHAM MOMKHO VADOCTHTH ONpefeeHme Napaiiels:
HOTO neperoca. Teneps BMECTO NAPALIETLHONO NepeHoea
B HAnpasiesun aysa AB ua paccrosnne AB MOMHO pac-
CMATDHBATH Rapanzeabusiil nepenoc na eexmop AB.

16.2. PaBHbie BeKTOpPbI
OnpepeneHdne

Jlsa sexTOpa Ha3LB30TCA PaBHbIMMK, eCny OHKM COBMElLE-
IOTCR SpSnnsSnbHEM TFRpeH0CoM



§ 16. BexkTopHbie Benw4nMHbLI

/ B
. //’J.'J

[l

Puc, 113, Piasinne nogrops

A

Puc. 114. K ofocunonn-
HUN TPHINAKD PaniLIx
BEHTODOR

Puc. 115. Orranamns-
HHE BeETOpA, paABROMO
ABHHOMY

DTo os@AYAcT, uTO CYUICCTEYe! TapanieabHbiii
NEPEeROE, IPH KOTOPOM HAYANO W KONEH OJHOrO Beikro:
Pa NePeXoAAT COOTRETCTBEHHO B HAMAJO W KOHEL BTO-
poro. Ha pue. 113 usobpamens panibie BeRIoph Al
u CD. Wx pasencrso obosuauaior max: AB=CD,

Qfocayen OCHOBHLIE CHONCIRA i TPUANAKHT Dan:
WX BEKTOPOB..

1) PapHble BEKTOPb! COMANPABAGHLI W WMRIOT PARHLIE
ANHbB),

- Do CBONMCIRG CHUGIYET MEIOCPEACTRONNG M8 OUp0-
JONGHEE PABILIN. BEHIOPoR W eBOEeIE NEpasIeNond
NePeHoes, ‘

?) Ecnu BEKTOPBI COMANPaBienhl W UMeloT panubie
ANMHEL, TO OHUM pasHbl.

HcicreRTeass0, NyeTh BexTopw AB m CD
COHATPEBISHM B MMEIOT paBnnie Aauus (puc. 114),
Ilapazzeasumit nepeHoc HA BEKTOP AC neperoiHT
ayn AEBE B comaupasiesEmi ayw CD. Tocxkonsry
orpeszm AE B CD paBEn), NpH TAKOM DADANNENLHOM
nepesote Toukz A nepexomRT B Toury C, a Tou
xa B — = Tosxy D. 3maunT, sextops AB ® CD
COBMEDIA:OTCH DADARICHRHRIM [EPEHOCOM, T. €. PABEL
10 OOPeSeICHHID.

3) G+ mo00o# TOUKY MOXHO CTNOMWTL BEXTOP, PaBHLIR
OaHEoMY, W NPWICM TONLKO OAMH.

Dieficraureasso, HYCTH JaHN BexTop AB M TONY-
ka M (pic. 115). Cymecreyer eauuHCcTEeHEBIN Dapasy
NeAbEEE TEDPeEOC, OPE KOTOPOM TONKE A NepexognT
8 Tousy M — DapaziessEN Depesoc Ha BexTop AM.
Ilpir Taxox mepe=oce BexTOP AB nNEpexXonuT B BeK-
TOp MN, KOTOpEI 0O ONPEREJCHHK DaneH AB.

Ilas SPasTHHECHOTD OTHAAJREBAENS 0T JAAAHHON
TOYRE BEKTOpP&. PAaBEOIN0 JAHHOMY, CISOVET OTMETHTD,
9T0 B TOM CivEae, xoraa Touka M He nemxuT Ha Ops-
moit AB, seTmrpexyroasanx ABNM — mapasaesorpaMm.

3aMeT™ TawEe, WT0 PaBHbIe BeKTODBI, OTJ0°
MEeHHER OT DasHbIX TOYEK, 44cTo 0DOZHAMANT OJHON

167



FNABA V. BexTopbl Ha nNaooHocTd

# Toit #e Oyksoit. O TAKHX BEKTOPAX POBOPAT, YTO 10
GAHEE M TOT Ke BeKTOD, OTJIMKEHHE 0T PasHBX To-
ser. TaroHl NOAXO0/ SBAAETCA BIONHE CTECTHOHHLIM:
5 CAMOM Jene, PACCMATPHBAH HECKOABKO Haobpaxme-
i Buasi-livxa, Mbl roBopHM: «D70 — Buean-Ilyvxes,
& Ee +IJ70 — pasHsie Hz00pamenns Bunuan-llyxas.

16.3. KoopauHatbl BekTopa

Pamee, ronops 0 KOOPABHATAX, MK HMENH B BH-.

AV ROOpDAHHaTH TOYMHKH, KOTODbIe OAHOIHAYWHO 3AAMNOT

e p'&muuémma'am B oemeveme oopmmaay, Oxapac:

e, WO € DONMOMBI0 KOOI Mmmm QLRI
i&‘ BEIKGIR -

Onpepanenme
© Koopiyanaramvia secrops © Haﬂﬁurn;—ﬂw Al ) v okomom Bige,; p,) waabisaor
PO g = W B = . ' '

Mnane POBOPH, Pﬁﬁmc?mr- muu;:&u.uwm GERIMOPA: PEEIA PAINLOCIE: €O~
OMBEMCMBYIOWUX KOOPPURAI. €20 KORYL U HATANA.

Koopiunars: sexyopa SanmichiaiorT 8 ckobrax pagom ¢ ero GyRBeHHbIM
obomauennem: AB(a;: e.). Muorna ana ofosnauenns BeKTOPA ¢ KOOPAMHA- -
THMH 4, N ¢, ucooaxsyRT danuch (@ 4,). Ouesnano, uro Hynesolt wewTop
HMeeT Hylenwe Xoopmmmatei: O(0: 0).

Wz dopMyan paccrossss MeaIy TOYKAMH HMeeM:
AnWMa BexTOpa E{u,; &) BbiYMCNReTcR no Gopmyne |El=,j¢,’ va, .
Teopema (CBONCTSO ¥ NPHUINAK XOOPAMHAT PABHLIX BEXTOPOS)

Passinie BexTops! MES0T PasHLIE KOOPAWMHATLI, ¥ =3000poT ecnM y BEXTOPOE
COOTBETCTEYIOULWE KDODIWHATH PABHbLI, TO 3TH BEXTODS! DaBHbl,
AokazarvenscTso

- 1) Caoiicmeo.

Nycrs A(x;: g) = Blx;: y,) — Ha%aio ¥ KoHen AaHHOND BEETOPS a.
Bewtop G, DaBEEE ¢. MOWKED NOAYYNTH B3 BEKTOpa & OEPANASTEHLM
nepesiocom. IIvers aror oepesoc 3azsercs Qopsyrams X' =x+¢, ¥ =p+d.
Toraa a' = A'B, rae A'x, + ey, +d), Bix,+cy,+d). Osesnano, uro oba
newTopn G omo@ MMENT KEOPANNATL X, ~ X, M Y, — i, Y10 1 IpeBORDIOC,
JIOKARANL. '
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§ 16. BexkvopHbie nenmamii

2) Hpuananw, =

Iyers veneps sexrTops AB n A'B maetor PABHBIE HKOOPANHATLI,
‘Eean wauasoM 1t KOHIOM BTOPOTO BEKTOpa SBAAIOTCS TOYKN A’{x',: ¥)
u B(x'y y) 1o no yexosmo x,—x,=x,-x, Y= 4=y~ Onciosa
ry=a, - ahaly Y=y, -0, + Y- Tlapannensapiii nepenoc, sagamnnil dop-
MydAMH X=X b, Y =y —y, 4y, nepepomat Touky A B vouxy A
a rouky B o~ o wommy B e commeraed sextopm AB w A'BL umo
M UpRBONAIOCE NOIREAN:,

Teopema JOKABATE NoTmoeTHo, I8

Thrin o6pasoM, KOOPUEEATE. BEXTONA He PRECHMNOT HANDABICHIT
OTPEBCIL, M NP BANAIOY €N0 FUHHY W VANDARISHHE,

BB spoesme MpRMeps DPRMENSHNS DARGHCINA ROODTHIAY BERPODOn
NPABEIEN AIIe oM ool PEIUEEES MEBeCTHOM sanaui o noHere uerneprot
BEPIINIGY ARAIIOIONPAN M. '

3aagua
Hailinure KOOPAMHOTH Y2TBEPTOM BEplWMHEL napanne-
norpamme ABCD, ecom A(-2; 1), B(O; 4), C(4; 1).
(& Pelerne
Ecnw uerupexyronskux ABCD — napannenorpomm
(pwe. 118), 7o AB=DC. Thycrs D y) — ucxomas sep-
wwHa. Halinem wxoopamuaTs sextopos AB w DC:

D AB=(0-(-2x4-0)=(23). DC=(4-x1-y).
Taxum ofpcsom, 4—x=2, I1-y=3 omnyas x=2, y=-2.
al Oveer: (2: -2)

Bonpockl n 3apaun
@ YCTHbIE YMPAXHEHWS

539. Ha nnockocrs ormesesz To3kE A E B. Bepuo nu, uwrto sexro-
pet AB u BA:

f) EMOIOT OJIRHAKOBLIE AIEHS 0) coBanpaBieHskl;

B) panHEBI?

540. Bexrops AB m BC KOJAREeapHsL. JieRaT 1w rouka B ma nps-
Moit AC; ma orpeaxe AC?

541. Touka C — cepeamua orpesxa AB. Passn au sextopst AC u BC?
Pabun 19 BekTopm AC # CB?
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542. B napannesorpamme ABCD (pue. 117) H&zoBMTE BEKTODLI:

&) COHATIPARBICHHBIE ¢ BEKTOPOM DC;

) coHanpapieHHEBE ¢ BEXTOPOM AO;

B) IPOTHBONONONNO HATIPABICHHLIC
@ newnopon AD;

1) ape BOBONONHO BHHPEBNEHIEIE
£ MO oM BJJ'

) pamse nexsapy AR

6} pamnae IRICTOPY ac;

m] PaIH e o)y BE.
543, Onpepeanie m verspexyromsiua ABCD, ecan AB=DC
544, Ilan ]:!Ellllmﬁlﬁl.]nlalmb‘,{ﬁ rpeyroasune ABC ¢ oesonaniem AC, Bep:

no g, uro AR - Ef""i‘ Bﬁpﬂa M, 9O ‘AB] ]EC'?
545. Uapectio, 4ro a= b. Bepuo am, uro:
4) AAHHLIC BEKTOPH HMESHOT COOTESTCTBEHHO DABHBLIC KOODAHHATSHI
0) orpeaicn, usofpaxammeEe AaEELIC BERTOPSH!, obasaTensHO coBna-
ARMNTY

B) PN OFKABALIBANHE OT OANOE TOURH OTPeSKH, BaoGpasaIme
AAHNLIE BEXTOPE!, COA3ETEARHO CORIANANITT

MPAOUYECKMUE YNPAKHEHWS
546. Haweprure napanzessssie opssie 0 ® b. Orverste Ha npawmoll a
TouE® A n B, a Ha opsMoE b — vom=y C.
a) Oraomwrre or Tos=m C sexwop CD, cosaupasiesswmil ¢ AB.
6) Oraomure or Touxm C sexrop CE, DPOTHBONONOIKHED HANPARTEH-
uuit ¢ AB.
8) Oraomure or Touxs B sexvop BF, pasmsit sextopy AB. Coun
npaBaens 1% sexropst BF m DE, BF m ED?
547. Haseprure pomb ABCD. e
2) OraoxuTe or TouxE B sexyop, pasumi sextopy CD.
6) Oraoxure or Towss B BexTop, pasmuil sextopy AC .
8) Bumoanmre napatiensEsii nepesoc RREHEOMO poMGa na exrop BD .

NMACBMEHHBIE YMPAXXHEHUS

YposeHb A
548. B npamoyronsuuxe ABCD AB=5, BC=12, touka E — cepeaunn

croponn BC. Halipure nomesr sexropos AD, CE, AC, AE.

PMCI"11y



§ 16. BexTopHsie BENNMHBI

...;

->

549. B pomGe ABCD AC=8, BD =6, O — roura nepecevesus auaronaneii.
HalianTe 1I8Ssl BESTODOB OC. BO, AB. o
550. Jloxassre, w0 B3 napannesorpamme ABCD AD=BC.

551. Toura O — cepexm=a oTpeska AB. Hasosiite napsl passhiX BEKTOPOB
C HOHIAME B ZARHEE TOJKEX H AOKaKHTe HX DaBeHCTEO.

552. Haiiaure xoopamsarsi Bextopa AB, ecam:

a) A(-1; 4), B(3; 9): 06) A(2; -5), B(-1; -1  B) A(3; 2), B(3; -2).
553. Maeecro, uto OA=a, a(2; -1), O — mauaso xoopmmnar. Haiianre
KOOD/IMHATEl TOYKH A.
554, Halipure paamy BERTOPA AB, eccnn:

n) AB (75 24y G) AGO; ~1), B@; -5y 0y A@ -4), B@ D),
555, Hadipmre Koopauuari) w Ny Bekropa AR, oomi

a) A(-8; 1), B(5; -5); 6) A(12; 0), B(0; ~b).
556. Owonmwe or ogxn D13 8) meicrapi (2 —1) » b(=3; 4), Huiipie
KOOPMUIATE] KOMIOE DTHX BEKTOPOB.
557, Wonnow sexropa a8 7) anuseres roura (0; ~2). Hadmnre goopiina-
M BAUALA BERTOPA T OTHONITC 010 1 DD MOYTOILAN CHOTEME THOORM N,
558, O nomMomuio sexmopon JORAMNI0, Yo verspexyromne ABCD — -
pannenorpamm, ecax A2 -1), B(l; 2), C&; 2), D(-1; -1).
559. Haiigute KoopaEEaTH WeTBePTOH BepmHHEE mapaisiexsorpanma ABCD,
ecan B(3; 1), C(5; 0), D(2; -3).

Yposers b
560. B npamoyrosssoii Tpanemun ABCD AD\\BC, AB=4, AD=T,
ZD=45". Haiixare sawsu pexvopos BC, CD u BD.
561. B napaazenorpzxme ABCD AB=4, BC=7, gmarosans AC Gonuure
amaronazn BD ma 2. Headamre aauns sexropos AC u DB.
562. OnpesesnTe SEz TeTHPeXyroAsHHEA ABCD, ecam:

#) AB=DC u |4B|=|AB);

6) BC=AD = |AC|=|BD|;

8) BC11 AD, a sexropst AB u CD He xoassHeapH:.

563. Ecam AB=CD. to cepeammm orvpesxoz AD m BC cosnagmwr.
Horawure.

564. Copopmyaupyiite 1 AoRAMWITe YTEEPWKeHne, obpaTHoe YIROPAUINII0
NpeprAymei sanaumn.
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565. [lanna sextopa a(m-3: m—1) pasaa 10. Hakaure m.

566. Jlanna nexropa AB panua 5. Haiijure koopmumars: Tovin B, ecnn
A(d: -2), a Touxa B nemurT Ha npsMoit Y= 2x.

567. [limna nexropa a(m; 15) pasma 17. Haiigure m.

568. Omnoncire on wavana woopummar veeropst @ (-2: 1) w b(l; 2). Hai-
JTE. KOODAMHATH ¥ ANABY BOKTOPa, HAUAZOM KOTOPOTO SIBIAGTCN KOHEL,
BERTOPR E,--a KOHIOM — HKONEN, BEKTODA b.

569. Oraomxure or Touxx: (1; 3) sexropm a(2; -1) 1 b(—4: 2). Konmume-
&DHB AH 3TH BEXTODEI?

YposeHnb B

570. Bexropsl AB u CD wonnmmeapnn. Osmauaer mu 210, wiro ABCD —
rpanenusa? Orser ofocayitre.

571, Jlamu napangenorpammn ABCD »n A BC,D, Nokaagare, wro AA, = C,C,
572. Ow rourm M, Jzemameﬂ e PABHOCTOPOHIETY Tpeyronninia ABC,
OTIONEITEL NEITOPLL MF, ME w MD, ®orophe pasis cootnercraenno
| BOKTOPHM AB, AC w BC. Nowkammre, wro MIED — pom6,

573. 1 oxpyaonocts aposeneimm dsmern AC m:-p;;a AB. Ow wovaen M,

Jeaaiedi BHYIPH OKPYIRHOCIH, OTIoMenn Bekropy’ MD n ME, PABHLIC

sexTopaM AB m AC coorsercrsezso. Hafiawre yroas MDE.

NMOBTOPEHME TIEPE] U3YYEHUEM § 17

TeopeTuueckun martepuan

T Knace, 1. 18.2
HEPABEHCTEO TPEVIOALHHKS;

HpOCTeRe Jnjaun 8 KOOpANHATAX. 9 xnace, § 8

3apaun

574. lloxaxsure, wro touxu A, 8 i € nesmar s oxsodt mpasoll, ecxu
AB=83 cu, BC=101 cm, AC=1.8 cu. Ragas =3 sTeEx Touex je=gT
MEMAY ABYMSHA APYrEME?

575. Jiexar nm Ha ozsoll NpAMONE TOuKM A(—E -2). B(-3; —4), C(0; 2)?
Pemmte sajavy asyus cmocobamm.



§ 17.CnoxeHue » Bbl4UTaAHNE BEKTOPOB

171. ChoXeHwne BeKTOpPOB
Jlna BeXTODOR, KAX M UIA WHCEN, ONPEAeAAIYTCH ONEPRINN CIAOKEHNA
H BRIMHTAHNS, OpHIZeM DEIVILTATAMHE STHX IZEHCTBHIl Taxme ABIAIOTCH
BEKTOPHL.
Onpepenenne
Cymmon sextopes a{“if- a,) » 5{&1; b,) nasumaeTca BEXTOP E{c,; €;) € x00p-
Aavatamm ¢, =a, +b. c,=a,+ b,
Py ofpeaors, (@) @) @ b= (6 1+ b 6,4 b,).
Chopmganapyen: croficIBa CHOMENs BOKPOPOB,
I moGipe egropon « (s @y by by ¢ o)
) de b By
2) (r+~lrh]-l-c=m+{%+c)
B) B,
Jns ponasarerserss orH enoiiers mmlm'rmm: c.paxﬁwm mm]mmnau'm
BEKTOPOB B PABOH & AEBOH YACTAX KAMAOr0 paneHcTna, OueBHjino, 410 911
HOODJIMHATH] DAaBHBI, CASEOBATENLHO, PABHLI M CAMH BEXTOPEHL

Kax MoMHO HocTpodTh HaoOpamense BEKTOPA-CYMMBLI N0 mnaofpasite-
HHAM BeKTOpoB-charaemeix? Jlns oTBETa HA 3TOT BONPOC JAOKAMEM CIey-

HINYID TeopeMy.

Tesopema (0 NOMEHMN BEXKTOPOSB)

Bss nwbeix Touex A, B w C sbinoaHseTCl BeKTOpHOE

PaceHCTEO
AB+BC=AC.
Bix.: v ODoxkazartenscTEO
3 Iiyers aanm rouss Alx; v, Bz y) u Clx; u)
{p=c. 118). Buipaaums xoopassaTa sea-rropos c.f:ara~
/\ emzrx, mMeem AB(x.-x;:y,-u), BC(x,—x.;:u —u.).
Alx; ) Clziy) o ONpeZEISHNI0 CVMME BEETODOS ASH BRYHCIEHES

SOCDANEAT BEKTOPE CYMME CAEHM COOTBETCTBYOIIRES
XOCDAMEATH BexTOpoE AB n BC:
o R e

Yom Wyt Wy~ o™ Uy =¥y

Pwc 118. K gomsaarens
CTRY TEODEML O CAOHE-

HUH BEKTOROS

173



FNMABA V. BexTopbl Ha NNOCKOCTH

=
=4
e
= >
3

=i

=1
+. e -
=i

Puc. 19, 1lgeapomne

CYMME BEKTOPOR N0 IIpa-

BRIY TPEYTOALEMKA

Puc 120. [locrpoesne

CYyMML BEXTDDOS 0 UDa-

BHIY RPAANCAOTPAMMEA

dtb+ed

Puc. 121.  llocrpoenne

CYMME] BEKTOPON TH DL

BILAY MHOTOYIOILIMKA

-\

CrepoBates o, KOODAMHATEL BEKTOPA-CYMMBI
COBIAJIAKT C KOOPAMHATAMH BEKTOpPA AC, T.e. BeKTO-
pst AB+BC m AC pasusl. Teopema pokasana, W

2Ta TeopeEMa JaeT CleAVIoliHe cmocolil MoCTPO:
CHILA CVMMEI BEKTOPOB.

1) Tipaswno TPEYTONHINLA. Hyers gansl Henynenbie
HEROIZEEAPHBIE BEKTOPL! 4 1 b (pac 119, ). Omionum
O Kmsa BEITODH AB=qa nexvop BG, pamnmﬁ BERG
Py b Tord 116 poaanmon weopene :aewmg; AC, navnno
HOTOPONG COBUSMACT ¢ WAMAION Bﬁ)ﬂ‘ﬁl‘iﬁaﬂﬁ, & onen, —
¢ NOMUGN Beropy BE, ABITNCH aammp@wwmmar&
AB Bﬁf Iogapocune BOIIGPA - +b B CHYHAR, TONN
DOWROPE @ 1D HOLMEREAPIL, ToXaEAR6 1 pae. 119, 6, 6.

2) I[pakﬂ.‘lﬂ napajiiesorpamma. IIna uenyne-
BLIX BEXTODOS @ H b ¢ obmEM HaTATOM BEKTOP-CyMMa
a-+b E300pamaeTCH IHATOHAILID HapaiielorpaMMa,
UOCTPOSEHOTO HA ZAHEIX BEKTODAX, DpHHEM HEWAI0
BEKTODa a5 COBHAJAST ¢ OGIINM Ha%am0M BEKTODOB 4
u b (pac. 120)_ HeficTeaTeasE0, eCAH OT3NSEATS OT KOH-
N BEXTODa G BEKTOD, PaBHMIE D, 3TO HOCTPOEHNE CBO-
AMTCE E OPeIhIIVINeMY.

3) Iipasmac MHEOTOYTOABHHEA. ECAH HECKONE
KO BEXTODOBCABTAEMLIX OTACKEHH! TagK, 4T0 HAYAAD
BTOpPOrO BERTOPDA COBHARAET ¢ KOHIDM NEpBOTO, HENE-
JI0 TPeTHETO — © KOHHNOM BTOPOTO H T.4., TO HANAIO
BERTOpE-CyMME SBaSeTcs HAYAA0M DEpBOT0 BERTODE,
@ KOHEH — KOHIOM HOCHeJXHero:

AA+ AN 4. A A =AA, .

Ha prc. 121 nokasamno npuMeseHHe IPaBHIII MHO-

TOVIOABEEKa ANA CJAOMKEeHIA ne:&mp:m I b, c n d.

3agava

Hasvr sekropsr a(2; 3) u b (~4: 5). Haliaute KOOpAMHATEL BeKTOpG €, TaKOrO,

uto b+c=a,.

PeiwseHme

Ecrm clc:; ¢;) — weromsii sextop, 10 —4 +¢, =2, 5+ ¢, = 3. Otcrong, ¢,=6,¢,=-2
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§ 17. CnoxeHre W BoblMMTaHWE BEKTOPOR

Puc. 122. Tloerpocune
PAIHOCTH BEKTOPOR

-3 a
A 0 N
el
A B

Puc 123. [Npormsonc-
SOEHLE BEKTODM

=1
I
o
[~1}

Puc, 124

17.2. BoiuntaHue BeKTOpOB
Bex10p ¢, BAMAGHALIT B PGB IR dajae,

MOPHO OIPeIGnHNTh KA PASHOETR HEKVOPUE ¢ W D,

Onpepenenne
Pasuoctsio sekTopos aldy: ay 1 blly; by) Wasbmaeic
TaKoi BekTop e(e;; ¢, KaTOpA b CywNE ¢ BeKTopoN b
naer BeIIBp o
bae=da,
Mz Jaamoro. onpeseneinss BaXOAuM Koo i,
n@[ﬂ‘&?& g ﬁfr-- f}'
€ =y - fj.'l_'g €y =y bm |
Ans BOeIDORIS REIIOPA-PABIOLIH  HOCHION::

BYONCH  NPEBEIoM u‘;atay:m,uhmmﬁ B DAKOEY e

b+(a—t:]-—a. Orzmozons nexTopil @ ¥ b or oanol 1o
x# (pize. 122). Torga Havano BeXTODA-PAZHOCTH ABARCT
mmwb 2 KOHEI, — KOHUOM BeXTOpa a,
T. 8. SEXTHOP-PUSHOCMID COCTUNNEM KOHYD. SEKTROPOE
& u b u RGAPOSRLH & CMOPONY YMERBULLEMOLO.
Onpegsneune

MPOTHEONONOMHLIMMK BEXTOPAMM HATLSIOTCR IR NPO
THEGECROND BaNpIRneEHHEY BEXTOPS OIMHAKDS0M fTMHL,

Ha pue. 123 sexcrops OM 3 ON. a tastne sew-
Tops AB = BA TDOTHBODOIOKHER. Bei:-np mpOTH-
BOIOSOZEEIN BexTODY 4. 0003u&SNOT —a. Ouesiino,
570 +(—E]=ﬁ-

THoxa=ex, wv0 a-b=a+|-b). Jeficrauressao, mo
mumﬂa&am:pmmmzzsmﬂqms[J-ﬂ+5=&-ﬂpw
fasits = ofcsM SacTHM ITOrO DEBEHCTEA BeKTOp b,
MMeess

(a-B)+B<(-B)=a+(-5), (a-b)<D=a+(-b),

T.e. @a-b=a+ (—E)

Tossx0 =710 oﬁoeﬂonaﬂnan tbupm A TORATLIBALT,

4TO AES DOAVYEHHA PAIHOCTH a—b Moo nprbasuTs

K BEKTOPY a BEexTOp, HPOTHBONONOKEBLIN Bewfopy b
(puc. 124).
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PAIFRESE W BERIVEN Mo (IVOCRUC TV

OJIEI}R ITHY CAOMEHESE 3 BRIUHTAHNS BEKTOROB IITHPOKOD TMPHEMCHHOTCA
B (pusuie iy cnomenua caa. Ha pue. 125 nponamocrpuposano thunaurecoe
copepacarne waseernol Gacaw M. A, Kpwnosa «/leBein, Pax Iy can:
S ONTPEAGIONIHA HANPABAEHHA ABMXKEHHA BOsA HeodX0nmo nafirm PUBHO*
aeficimyiomyo eun Jlebena, Paxa u Illyxu, . o. CYMMY BERTOPON a+bae.
K vonecrio wp Gacud, <& Boz B HBHE TAM», 1. e. a+hte=0.

Bonpocbl u 3apauun

@ YCTHBIE YNPAXKHEHNS
576. Mower am cyMMa zB¥x BeETOpes GuiTe pasmo:
a) aymn; ) Evaescoxs sexTopy: ) OIE0MY B3 BEXTOpOS-CaaraeMurx?

577. Momer am IIuHS BeSTODS-CYMME DABEATHCS CYMME ITHE BERKTOpOE-
crarsemnx? B raxom caysze? >

B C
578. B napaanesorpamme ABCD (pec. 126) '"\\ )
HAZOBUTE BEKTOD-CYAMT: /5<
. "-'_ D

a) AB+BD; 6) BA=BC:

8) AO+0OC; r) B0+D0. ' Puc. 126
579. Moxer au pa3socTs I5YX SeKTOpOB pasHATHCR mX cymMe? B KaxoM
cayuae?

580. B napannesorpamve ABCD (pac. 126) BasoBnTe BEKTOp, TPOTHEONO-
NOATHEIH;

a) Bexkropy BC; 6) sexrtopy OA.
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§ 17. ChoxeHue 1 BbIMUTAHME BEKTOPOB

581 B unpannenorpamme ABCD (pue. 126) nasopmie merTop pAANOCISL:
n) AR-AC;  6) AB-DA: 8 AD-BC,.

@ FPADUYECKME YIIPASKHEHUS

h82. 1'Iu1m1m1w'1we BeKTOpLY r;, b, ecnd (pm& Ilz’?‘) B eTPAy, TToewrpoii-
e BOICIOPLT @l b, ¢—d, btd, d-b, at+brcdd, b—d. Bers am CPEus
HOCIPORHITHIN BRIKIOPOR 1IPOTHROTION0KMLIET
583, Tlopouopune nexwops ¢, b, ¢ u d (pue. 128) 2 verpanys. Toerposire
BEIUIOIIE

0y betd, ade, a1 d wo FPABENAN TPEYRONLIUIE 1 NAPANIONOI -

MO 1) € TIOMONLIO KODPAMIAT;
0 b d, a—e, 04 wpems cnocobams.

Puc. 127 Puc 128
~> 584. Haueprure opomssoz==:=rd Tpeyrogsmws ABC.
a) Mocrpoiite sexrop AD, paszuil cymme AB+ AC. Haiimwre cymmy
sextopos DB m AC.
6) lMocTpoiite ¢ BeKTOp AE, pasmuii passocts AB—AC. PasEm am
BeKTOpM AE W BC?

@ MACBMEHHBIE YTPAXHEHWS
YpoeeHs A

585. Hafiuume KoOpAMHATEI W AIMEY BEKTOPA e, paBHOTO a+b, ecmm:
a) a(2; -9), b(6; 3 3) a(0: 4), 5(-3; 0} 8) a{-1; .’)j b(1; -5).
586. Hafimmrre roopamuars: = ZTusy BexTOpa ¢, paBEoro a-b, ecmt
a) al-4; 7), (8 2k ©) a(@: -2). 5(=3; 35 ) a(0; 1), b(0; -2).
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~> 587. Haiigire BeTop-cYMMY @45 B BEKTOD-DASHOCTS G—b, ecmi:

178

a) a(-8; -1), b(-1; 2); 6) a(2 ~7), b(2: 3).
588. Cropona pasmoeroponnero Tpeyroasunia ABC pasma a. Haﬁam-e:
i) ‘E%-Eél; 6) ]FI—B'-+-ZE|; B) |ﬁ—51§|; 1) |E—-TB?|
589, B apeyrousnmxe ABC £A=30°% £B=80% AC=a. Haiimive;
8) |BA-1 AG); 6) |BA+ BO|; w) |CB-CAls v |BC-BA|,
590. Jloxkaxure, ¥ro 8 wermpexyroassnxe ABCD AB+BC= AD+ DC.
591. Jlokamure, wro ® Tpeyromsamre ABC AB+ BC+CA=0.
592. Touks M m N — cepepmns cropos AB w AC rtpeyromsmmxa ABC.

Buipasure uepes sexxopni a=AM = b=AN Beirops:

_ a) MB; . B) CN; 8) MN. o
593. lan mpeyrossamk ABC. Buipasure depes serops a=AB u b= AC
BEICTOP:
a) BA; 6) BC; ) CB.
Ypogeub b

594. Naum rouke A(-1; 4), B(0; -2), C(3; b). Haiiaure KOOI HATE!
BexTOpa: - ey ey

a) AB+a, rze a(0; -2;;6) BA+-AC; 8) CB:AB.
595. Manm Tousa A(0:; -1) » C(3; 5) u sexrop AB (1: 2). Hafgmre
KOODAHHATH BeKTODR:

a) CB-CA: 6) AB-CB; 38) AC—AB.
596. Jlanm vouxm O(0; 0), A(l; -4), B(8; 3). Haiianre KOOPAMHATE
BEKTOpA: _

@) OA-OB; 6) AO—-AB; ) OA-BA,
597. B npamoyromsrmxe ABCD AB=3, BC=4, 0 — rouxa nepecevienus
Juaropanci, Haodtpmre:

1) |:T£§-+-ﬂﬁl; 6) |;¢T354—65+.35J; 1) [Hﬁ—ﬁl.
598. B pombe ABCD AC=10, BD=24, 0 — touka Tepecevenns aua-
ronaaeii. Hafigme:

&) l.-—i_D- 51_35:_ a) AB+BO-0C; 8) 56613—.4 .
599. Touxa O — mesTp npasmasECro TpeyroasEuKa ABC. Hoxamure, IT0
OA+OB+0OC=0.



§ 17. Choxernwe W BhINUTIMME BEKTOPOS

_.>

->

600. doxamare, 970 8 Sersipexyroasauxe ABCD AC+DB=AB-CD.
601. B mapaaaenorpamme ABCD swipasure sexkTop AC uepes BEKTODH @
H b, ecan:

a) a=AB, b=BC; ©) a=CB, b=CD; ») a=AB, b=DA.
602. Orpesor 55 — menmama Tpeyromsuuin ABC. Brpasure pexrop BD
UOpes BeKTOPHI a u b, ecma

a) a=AD, b=AB; 6) a=CB, h=AD,

YpoBeHb B
603 (onopHan). .lloﬂamu'te HEPABERCTBO TPOYIONLHUKE A5 BEKTOPOB: Jis
MOGHIX. BeKTOPOB X 1 y BemOARseTcs wepanencrno x4y |<|x ||y

604, Moncer aym Omah PUBEOE BYJCBOMY BOKTOPY CYMMG, TPEX BEKTODOBL,
MIHER ROTOPRX DaBHLL
a)l, 2= 9; 6) 3, 51 8; B 3, 4= 5

605. Jloxaskure, 4T0 ANA MOOHX HERKOAAMHCADHMIX BEKTODOB X ¥ § Bhi-
NOJNHACTCH HEPABEHCTHO |§—§|<i}'|+lﬁi. B KnKOM cayuae |§-§|=|E|-¢-|g}l?
B raxom cayuae ii-;}]:{;l—!ii?

606. Ecanm touka 0 — 7Touxa mepecedeHHs Mejguas Tpeyroassura ABC,
0 OA+0OB+0C=0. JlogazaTe.

607. Nanwm napannenorpams ABCD n nponssoasias Touia M. Ilﬂnamm,
uro MA+MC=MB+MD .

MOBTOPEHME NEPEA M3YYEHMEM § 18

TeopeTtuyeckmini maTepuan i
: O waacc, § 2
* TeopemMa KOCHHYCOB; ————

* ypaSEe=Ee NPEMOoH. "9 xance, § 9

3apaun

608. Cocrassre ypasHeHwe TpAMOH, nMpoxoainelt yepes HAYANO0 KOOPAMHAT
H roury A(—4; 2).
609. Ilanm Touxmn A(l; 5), B(3; 1), C(5; 2). Haiimure yron ABC.
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§ 18. YMHOXeHMe BeKTOopa Ha 4uco.

180

CkansipHoe npousBepeHne BeKTOpPOB

18.1. YMHOXeHMe BeKTopa Ha 4YMcio

Kax m3sectso =2 Kypca anre0phl, cyMMy N claraeMbiX, KaHxjoe
H3 HOTODLIX DABHO @. MOJKHO NPEACTABHThH B BHAE NPOHIBEZeHUA na. Ana-
HOrHYHOE NpeACTABRFEeEwe BOSMOMHO B AAA BEeKTOPOB Gaaroaaps onepaijmy
VMHMKEeHHA BeKTOpa Ha YHCI0.
OnpegeneHue

m:maeaanww BEKTORA a (s a.;- Ha Ymeno & ﬁl‘fﬁll‘i HporaBeneaen e i
HE BERTo[ al IllﬂahﬂﬁaaETEﬁ e k= {Faq,.faa&]

Do osavaer; wrg Ma,; ()= (a3 b,
Capryampyen mimuma VMRONSEUTS BEWPOPA 10 IHEHO:
s nobrit perropor @ u b owoumcen ky m

¢

1 Jott = aleg 4) Q=0 ;
2) (ftm)u Iz(nm] 5) (fest- )t o= leci -+ mvcts
By Jebiee iy ' 6) B b} doci b B

91w cpoificTBa AETRO AOKABATH, CPABHAE KOOPAMEATH BEKTOPOB B 1pa-
BOH 1 nesoll waeTEX ESWIOCO pasercTEa (cpesnaiire 270 cauucmnm.uum]
Cnoco6 mocTpoesss BekrOpa ke 1O NANHOMY WHCAY & # BeRYODY a
ARCT CAPAVIOIIEH TEODSa:a.
Teopema (nogrwae ¥ HanNpasneHwy BeKTOpP3 Ea)

Anvna sexTopa ke passa k| a|.Ecwm a=0, 7o sextop ka cowanpasnew
¢ sexTopoM a npk yciosun k >0 » npotusononoxHo HanpasneH C sexTo-
poMm a npw ycnosus &<0.

AokxazaTenbLTED

1 Ornomus sexzopst a=04 u ka=O0B or nasasza xoopmumar O.
Ecan a(a;a.), To ka(%a,: ka,), T.e. Ala;a,), Bika; ka).

Ypassesue mpswoit OA umeer sua ax + by=0. [ockoasxy aToMy
YPABHEHWI0 YEOBAETSOPEIOT KOOPIHHATHE X =4, ¥ y=4,, TO eMy YAOBR-
REeTHOPAIOT ¥ KoopamsaTH r=ka, ® y=lka, T.e. Touxa B nexur mHa
npawoil OA. 3sveTios. =0 KOOQIRESATH T000# TouxH ayua 04 aMeoT Te xEe
SHAKN, 9T0 W KOODImEsTHl TOUHEA A, 8 KOODAVHATH AX00N TOYRN JAVYf,
ponoanwrensore 1 OA4,— SHAKK, NPOTHBOIONONHLIE BHAKAM KOODEUIAY



§ 18. YmHoxeHue sexTopa Ha yuono. CkanspHoe Npov3segeHne ReKTOpPos

yh k>0 5 Touxu A. Mosromy npu yeaosum k> 0 touxa B aewmar
ka, - . : s e .
=a anyue OA (puc. 129, 0), 1.e. a1lka, 8 npn veaosumn
a,/ E<0 rouxka B nexar Ha ayde, JONCABATENLHOM K 0A
: = (pmc. 129, 6), r.e. allka. B
0| * ka, M, naxosen, SMYMCIMM AINEY BexTOpa Kka:
a ' lk&’: J{.&al ¥+ (ka,) = Jk‘fal*?'a,‘] =
A Y =
k<0 =|k |\ +a," =|k||a].
a, A,. Teopema aoxasana. W
“l /7|| xl.. cﬁ& T :
- 5 ¥ | AT B R (CROMCTED 8 a2
' BRI, IO R
A s ke, Ecnm @ 1 b — HeHYNeRbie KonnnHeapible BRIKTOpLI,
: TO CYWIRCTBYET HNENO T, Thitoe, ure b= R, 1 Hosbope!:
4 @CNN AN HEHYNEBLD! BEITOPOB d M & BLINoMMseTen
Pici 129, Hovupoenie paBeHcTBo b=k, To BekTOPL! @ W b KonnmMHeAPNb!,

novopn fiy .

Tlprsnae o mEseapiLIx BeRropoR ofomonan » TONULKO YO JHOAS ol
TeopeMe. OBocHVeM cB0EcTBO KOANHHeapHEIX Berropos. EBem a t1h, smbe-

B, ﬂ

pem k= H Ouenn=o, 970 k> 0, noaromy BexTopsl b 1 k@ COMANPARICHSI
a

B MMEIOT ONHY M TY 7Ee SINRY: l!:E!:-!:J,ulEI:}H- Dro osanuzer, wro b= ka.
" ] L |

ABanornuEo B cayiee a|lb caefyer muibpars k=— |*[|‘

Toasko 970 050C=03AEECE CREICTERE MOKED CHOPMYyIHAPOBETL HHAYE:
Yy KOANWHEeapHLIX BEXTOPOS COOTBETCTBYOUIHE KOOPAMHATE! NPONOPUND-
HanbHbI, 1 #3000D0 ecn ¥ ABYX BEXTOPOS COOTEETCTEYIOWNS XOOPANHATSI
NPONOPUNOHINLHE!, TO ITH BEKTOPSI KOANUHEIPHE!.
Boofme, B0sspem=aacs K TOAKOBAHEN NOEETHH «BERTOPHAR BeAHYH-
Ha», CASAYeT OTMETETS. 9T0 BEXTOPHLE BEINYHEE XADAKTeDHIVIOTCH He
TOIBRO YHCIOBHIM ISaucsHeM i BANDaBIeHHEM, B0 B ofssareabHoll onpeae-
ACHHOCTLIO A8 EEX Cuepanuil CAOMESHA W yMBOmesns =3 snco. [Mosromy,
HANPUMED, CHOPOCTS SSoUNeHNS ABTOMODHIS SRIdAeTCs BEKTOPHON BenHIH-
HOM, 8 1TOT0K MEIIHE Ha WIMIE ropota (KoTopsiil Faxsae Momeo OXapaKrep-
4OnATL THCHOBLIM SHEHEHHONM 1 nﬂupannm-mem} — HEe REKTOPI e,

L v



TNABA V. BexkTopbl Ha NNOcKocTy

182

3aaava
Roxamate, uto Tousu A(L; 2), B(2: 4) u C(=3; —6) nexaT Ha 0AHOW NPAMOIA.
Pewerivie

....A—.-..»

Bamervm) uto (-4 E-Jﬁrv 4 (i),

'&npe.p.vnwm KOOPAMHATYL BEKTOPOR Tfﬁ v M‘ AB 1 2), AC (- 4; ~8), |

¥ 13 310 Emmulam' 41O BeKio:

s AB o AC 'uonnwmapHm l'r.e Aanmmx .nemmh Ha onHom npﬂmﬁ TRy

MG napannensiax npamsix, Ho npamsze AB AC wmeior obyro TouKy A,
e oM A B € nemor Ko ORHOW npamoi, l | bl e

18.2. CkanapHoe npousBepeHie BeKTOPOB

Onpepenenne
CkanapHLIv NPOMANEAGHIENM BeKTOPOR ala,s a,) W Dby b,) Hashibastcs urcno,

a,b -H.:,b,

B Cna.nnpnm NipossResicETe BeTOPOB &gy @) B b(b; b,) obosmaumoT

a-b wan ab.

Wrax, a-b=ab, +ab,.

Chopmysmpyen cpoficTsa CKRaARDHONO NPOBIBEAEHMSA BEKTOPOB.

Ans mobsix sexTopos a. b w ¢ wwxcna k:

Nab=ba: 2)(ks)b=k(a-5): 3)(a+b)-c=a-c+b-ec

Joxamure 3TH PABEHCTSA CEMOCTOSTEIbHO HE OCHOBAHNE ONpearie-
HNA CKAIZRAPHOTC NPOE3ISeIEERS.

Crazspuoe NPONIBEICEES G-G SRILBS0T CRGARpR®M Keadpamom

sexTopa a W obosuasanT 2 . Ouesmazo, uTO 52=a,=+a.,==l§|;.
Onpepenenne

Yrnom mexay Menynessimu sexvopamu AB u AC Hasuisaeica yron BAC.

Yrnom Mexay Npon3sONbHEIMK HEeHYISSbIMW BeKTopaMM a o b nazsina-
€TCH Yron mexfy IEXTOPaMH, DoSSHLIMK LSHHEM W MMSIoLLMNA obuiee Hasano

IoeTpoenne yraa MeXIV BeKTODaMH a u b noxasamo ma puc. 130.
Jror yroa ofosHagaoT 51'&.5] Ouesmaso, wro ecam allh, TD.{[E.E]‘:'H"'.

a ecau a'tlb, 104(a,b)=180°. Eeam zla.h}=90°, To BexTOopat @ u b Ha-
aBAIOT neprenduxynspumay (oEmyT Tak: a 1b).

Ecary YOO MeXay AByMS Evém‘ﬂpm H3BECTEH, TO CKAMAPHOE NPOM-
BEAEHHE ITHX BREKTOPOR MOMEO B'.Elpﬂm Hepez HX AJIHHBL
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Teopema (OCKanNApPHOM NPOKU3BEASHNN BEXTOPOS)
CxanspHoe NPOW3BEEHWE BEKTOPOS P3BHO NpoHIBe-
OEHWIo WX AAMH Ha KOCMHYC YTR3 MEXOY HWMW:

a-b=|a||b|cos(ab).

=1
v

¢ fokazatenscTBO
A c O IlozameM, 9T0 CKAJIADHOS HDPOHSBENCHIE BEX-
g TOPOE @ ¥ b He SABMCHT 0T BHIGOPA CHCTEME KOOPIH-
= nar. Mefersmrenino,
Puc. 130, Vron wmosey (EZ-I ﬁ)eﬁ(ak 1'))({; ll'?) (iﬁH ?.’J o (a’+£:-) =
THEIEOD IR

ol
o 4 Qb Ia_: "

g\ p@p : w.la. |E;-:+é§_';|s=|j§. r‘ 'Iri'ﬁ?lﬂ--l- aﬁ.---i,i; .@*ﬁ.@;@g}.ﬁ

CkanspHsii — o7 na- E-E:—l—( ti-l—f:r-lr;r—-lsr) .
TMHIKOrO €CKkanaps —
HHCno Tam oﬁpa:mn. CKAJADEOS NPOHIBLAeHHE Bex-

Topos a = b BLIPAYRACTCN Yepe3 QAHEB BEKTODPOEB

@, b B a-+b, CIEAOBATENALNO, He SABHCHT OT suifiopa

” CHCTeME KOODJHHAT,
i BrifepeM cucreMy KOOPAHEAT TAK, KAk NOKAIAHO
i Ha pme. 121, B rmakom cayuse BerTop a Oyier HMeT:
o KOOpPAMHEATEE I | u 0, a pexTop b — KOOPAMHATH
II. : -
5 = x |Bleos(a.B) n |bsinz(a,b). )
BripasaM CKAJAPHO? IDOH3BefesHe BEXTOPOB @
Pmc. 131, K zozasarens- nb:
CTBY TCOPEME O CKAJAD- =
HOM HPOHZBEZEHIN BOK- a-b I I iblmi(ﬂ b)“‘n 1"‘13’-“1 a,b |a| lblmi a-rb)-

TOPOR
g Teopenma peicasnin, W

Cnepcrane 1
Ecm a w b — HeHynessie BEXTOPSBI, TO cué(&.s}-l_‘!r o]
= &
'
Chnepcreue 2 (CBOMCTBO M NPU3IHaK NePNeHaNKYNapHBIX BEKTOPOE)

Ecnv a Lb, 1o a-b=0, v 52050p0T: €M ANA HEHYNESLIX BEKTOPOB a W b
BLINONHAETCH pasBeHcTso a-5=0. 70 a lb.

Han ofocHoOBAHNSA CrepcTBES 2 NOCTATOMHO 3aMeTHTE, wro cos 90 = (.

- Sy
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3aaava
TTpw Kakom 3mMauesum X sextoper @ (2 —1) w b(3. x) nepnesamxynspwss?
Pewserme
Bextopst @ w b nepneHaukynspHes npw ycnosww a b=0. 3anwcos 3to
ycnoswe 8 koopamHatax, umeem: 2-3+(-1)-x=0, 6-x=0 x=6.
Oreer: 6,

BOHpDCbI W 3apfa4n
m YCTHBIE YTMTPAYXHEHIAR

610, Bo exousro pas pnwna BEKTOPa ~Ba Goxniie ANMIE aewmpn u 7
Bopuo am, uro pansa sewropa ke vk pas Gounite, vem pumua serrops 7
611, Jlau pesynemofi mexrop . Ompepennre smuak umena %, ocan:
A) BEKTOPIK @ ¥ kG COHATIPABIEHH B ¢
0) newropsr ~2a W R CONATPABICHHY N
B) newropsr ha w k*a TPOTHEOMOROMHO
HANPABIEHEL.
612. lmaronasm xsaaparaz ABCD pepecexaiorcs B TOW-
ke O (puc. 132). Hafigare yroa NIy BeKTOPAMH:
8) AC m AD; ©) OB mn OC;: s BC m CD; Pwc. 132
) AC m DA; xn) AO u» AC; e).zéﬁt_’,‘ﬁ.
613. Momer am crasspEOe UpONIEesSEME ABYX BEKTOPoS 0=Ts paBHBIM
HynesoMy Bexropy? ModkeT M CKajispEBIl KBAJAPET HeHYAEBOPO BEKTODA
Gurh paBHBIM HYA07

614. OnpepennTe. ABAAETCA JH VIOT MEHULY HEHOANHHEADHBIMH DERKTO-
PAMIE G W b OCTDPBIM, IDAMBIM HAH TVIILIM, OGN

a) a-b<0; 6) a-b=0; 8) ab>0.
615. Moster 18 cragSpHOE OPOR3BEAEHEE BEKTOPOH BLIThH PABHEIM NMPOHI
pepesio ux aaEs? B kazowm cayuae?

A D

@ FPADUYECKMIE YIMPAXKHEHMS

616. Haueprute BexTOpH a, b, ¢ = d (puc. 133) 8 Terpaas.
a) TocTpofire sextopst —2a, 3¢. 0,25d.
6) MocTpoitre BexTope: 0.5a+5, 2c+d, 2d+3b.

8) [ocTposize sexTopnt 2c—a, 2a-0,5d, —;!; d.



§ 18. Ymromenne Bektopa Ha wncno. CKansipHoe npoussegeHne BeKTopos

o

Puc. 133
= B17. Tlanepmine passocropon 'rjzf&m;mmm ARBC,
) Tocwpoiiee yoon wewsciy sewwropanir G4, m AR, Kaxosa ero r;;m
JNeHAS Mepa?
) Tloerposiine nexrop AR -— —AG Karodt yroa on ofipagyer ¢ peuor
pom BE?
») Hoerpoiire pexrop CO= ~(— +CB)

@ MACBMEHHBIE YTIPAXHEHUS
Yposexb A
618. Hafiure xoopumars: E AIMEY BexTOpa ka, ecam:
a) a(6; -8), k= 0,5 6) a(5: 12), E=3; B) a(-1; -2), k=—1L
619. Ilmma gexTopa ka pessa 10. Hamnure &, ecam
a) a(3; -4) 5) a(18: 24).
=>» 620. Hafianre xoopammarss sexvopa b, ecxm:
a) b=ka, k=-2, a-05: 3%
6) a=kb, k=%. a 6 -9).
621. ﬂnﬁnmm YTO 2% TO0OTO BEXTODE 4 BHNOIHRETCH DABEHCTEO

(-1)-a=-
622. anm: 134 AB=BC=CD=DE. Bupasure uepes sexrop a=AB
BERTOPKI . BE, ED, CA.
5
A B C D E

Puc. 134
=» 623. Touka M — cepepusa orpeska AB. Haiimre KOODIHHATEI BEKTO-
pos AB u Hﬁ, ecTH Ef{z; -3).
185
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624, Cpean pewropon a(-2; 3), b(S; 18), E-(—d-; -9) ¥ d(-4; 6) nasonure
THPRL G0JMIeapHnx pecropes. Kaxue M3 ZaHHLIX BOKTODPOR CORATIPARIC:
1L, 1 BOKHe — TPOTHMBONOJI0HRIHO BATDARIeHL !
625. Bewropn a(14; <8) u 5(-T; x) xonnumeaprust. Haiigure x. Conanpan-
JTOHLE 0 AN LIe BeRTopn?
626, Maiimpno CHRANIPHOE DPORIBENEHHE BERTOPOY a u by eonm

8) Gl -a), B 8y @ |al=d, |b]=6v8, 2[(a,B)=sor,
G2, Croponn weappawe ABCD passa Lo Hadane ausapmioe 1pomasemenme
BOKTOON ‘

n) AB w AD; . 6) AC u AD,
BGZ8. Nadprre exangmioe NPoRsBENEHIE BEXTOPOR!

) a(0; 4)'u B(6: -2)

6)a » b, ecam In'l-r|5|=2, J{E,E):i?uﬂ";

8) AB n AC, ecan Tpeyromsaax ABC passocropounnii co croponoii 6.
629. HalignTe yvroa MemAy BeKTOpaME:

a) a2 -1) u 5(-4: -8k 8) a2 1) = (1 3).

630. [lowancure, 4To Bemyaessie SexTops: a(x; ¥) ¥ bly; —¥) nepnenauKy-
ARPHEL

631. Ilpr xawxom smsuenms x Bexvopm alr; 4) = b(-2; 3) nepues-
Jasvasipan?

Yposenb b

632. Jlamw wexcropst a(3; -1) # &(—4; 10). Hafiasre KOODAMHATE B AAMHY
BEKTOPA €, GCHH:

a) c=2a+0,5b; 6) c=3a-b.
633. Jlaum mexvops a(0; —3). B(—2: 1), c=ka+2b. Haiigure k, ecan
c(-4; 11),
634 (onopHan). Ecan orpesox BM — mesmana tpeyroastuxa ABC, o
B¢ - % (B4 + BE). Howascre.
635 (onopHan). Ecan touxs M 5 N — cepennnm orpesros AB m CD,
0 MN = —;—(Hﬁ " E) Hoxamsre.
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636. OTpe:ton BM — menmana tpeyroabauka ABC. Buipasure wepes nex-

vopst a=AC u b=BM sexTopsl AB u CB.

~» 637. B pombe ABCD smpaaute uepes sextopss a=AC u b=BD sexro-

pst AD u DC.

638. [loxamxere, uro Toukm A(-3; 1), B(3; 4), C(1; 3) semar wa ojuoil

npamofi. Kakas 43 aTex TONEK JeMHT MeXAY ABVMA ApyrEMu?

639. Jlans rouxu A(2: 3), B(4; 6), C(7: 8), D(11; x). Haiinure anauenne x,

npH KOTOpOM Bektopsi AB M CD komiuHeapuh. CoHAmpaBieNs! AW ITH

sexropn? o

=% 6A0. Tipn waious snsucnuas X penropi @(d; &) » blx; 9) wonomnmeapm’
I3 wawncnom 1a cayuges ONPEUENRATE; CONANPABACHLL J NAWINES BEKIODI,
641 Hniiggnm VRUGL TPEYIOMLIIIA G BepIIMHANT A( 1 f). B (1* 43)

-} 642, limimrm yrast tpeyromsmtica ABC, ecin A[-Is, 2, B(=2; 1), C(-1; 4).
BAZ. e Hexonmaaeapinie Berrops d Wb uNGIOT PRI A, 10
Bewrop @4 b ® w-b nepnemicynspan. Jloxantre.
644, Hann BEKTOPLE a(l: 0) m b(1: 1). Hailaure suavenue b, npn KOTOPOM
BERTOPLL a+hkb 1 a TepHeHJHKYIA PHEL

~» 645. Jlanm BEKTOPHI a[l 8) 1 b(-3; 2). Haitgmre suavenne k, npn Ko1o-

poM BERTOPM a+kb B b mepneRANKYNApHLL

YposeHb B
646 (onopHas).
a) Ecan Touxa C zeamr orpesok AB 8 orsomenun AC:CB=m:n, 1o

OC=—"_0A+—" 0B, rae O — HexoTOPas TOUKA ILIOCKOCTH.

m+n Mm+n

6) Ecan Toura C aemur Ha npamoi AB, vo OC=p0A+(1-p)OB,
rme 0 — mEexoTOpas TOYKZ ILIOCKOCTHE, p — 9YHCIO.

HNorazxure nasswe vrespmaeEns. Chopuymspyiite u Joxa:xute oipaTHme
yTBEDIRACHRA.
647 (onopHasn). Orpeasn AA, BB u CC, — »eimassl TPeyroanmu-
ka ABC, woropue mepecerarwres B Toure M. Jlokaxure, uro

a) AA +BB +CC, =0;

() MA+MB+MC=0;

B) w4 orpeskos AA;, BB, n CC, MOAEHO COCTABITE TPEYIOABLINIIG,

a7
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~% 648 (onopHans). Ecam rouxka M — TouUKa TepecedeHMH MeIHAM

188

rpeyroasanka ABC. 1o ﬁﬁ=%(ﬁ+ﬁ§+ﬁ)* rae 0 — mexoTopan
TOYKA DIOCKOCTH. JdoRamnure.

649. Touka M — TouKAa nNepeceveHENs MegHaH Tpeyroasuuka ABC.
Buipaaure yepes sexzophl a=AB u b=AC sexropsr BM n MA.

650. Touxa M zeamt cropony BC napasiesorpansa ARBCD » ornomennn

BM : MC=1: 3. Buzpazsre uepea exrops a=AB u b=AD nexropst AM
n MD.

651. Haiimsme yrom MemAy BeKTopamMi a # b, ecas |E|=|5£=1. a neK-
TOp @ 25 bt aﬁ: 4h uap’:m:w,n;cwmpm,:

652. ,llamn nem*apm afz, ~1) 1 b(4; 8). Hafiyusre suavense k, 1P KOTOPOM
neicrops a-l kb uw b—a TERIEHAMIYIADI LY

BHB. admo: -

) |a. 1-86], eem |d J.F B, |b=a, 2(5,5)=185%

6) @b, oomur [a+2|=4, |i-20|= 2

B) lﬂw‘--’;lal- oIz lﬂ,ﬁlﬂ-‘-"é,:] " ( ) (b e) (a,p)x::[.’-}ﬁ"
bl=2,

654. HaiiguTe yros =emAy BEKTOpaMH @ | b, ecau |a[—3.
(a-B) +(a—25) =386.

MOBTOPEHWE NMEPEA M3YYEHWEM § 19
TeopeTrwyecknii marepuan

* CcpejHMe AE=ww TPEYNOILHHKE
H Tpalelss:

8 gaace, § 6

* CB0iiCTBA TapEIIENOTPAMMOS. 8 xnaec, § 2, 4

3apaum

655. Cpeznss swm==s rpaneuun passa 33 cx. Hafiswre ocHoBaHNS Tpa-
OSIHE, eCAN HX Siwsss OTHOCETCHE K2k 3:B.

656. [marcmess poxtz pases 10 cx ® 24 cw. Hafizmve nepaMerp HerTh-
PEAYTOAENAIIG, BEPDBES KOTODOI0 SBANOTCA CEPEAMBANYT CTOpPON pumba,
W ONPYIENNTe 6ro BEL.



§ 19°. BekTopHbIN MeTOp,

19.1. Pewenne reomerpuyeckux 3afady BEKTOPHbIM METOLOM

Menonnaosanise nerropos ¥ BeRTOPELIR COOTHOIICHIN B X0A¢ Peenns sanau
I HEKOTOPBIA CHYUASX NOBBOJACT IHAYHTCIBHO VIPOCIHTL DACCYIMACHIS 1 Pac-
BB,

Pemremae 1eomonpuiockns Baay BeRIopILIN. METOA0M COCTOM NE TeR o6
HOBRHBIX 2ranos,

1) Cqoprymnpyitre sapaay gepxom sexropos, Tus proro neobxoinmo pac:
CMOIPET: TEXOTOINIG 18 AL OTPESHKOB KAK BEKTOPSHL M COCTARNYYL COORBOT:
CIMPIOMME FEHORMIO BANANNN BEKIOPELIE PABEHCISA,

2) TpeoGpaayiing cocwaniemmse paBeREma e oeHoBaNIN mﬁm"vmm: BEw
TOPHEY COOTHOMIeNMH.

3) MMepenepivre NOAYYEHRBIE DeSVIETATH HA HIBIK TEOMETDHME,

Jias nepesopn reOMETPHYECKEX COOTHOMEHMAHN HA S3LIK BEKTOPOB M HA0GOpOT
vaoGHO NOABIOBATLCH CacAVIoNel TabmAned.

' .’f | Pucynan ! Frsepmzesme | Y rmep=TeEue maMIKOM
n/m SEIINUN TEOMETDEE | EexTOpOR
A(B) ' s — =
1 Too=mAg B AB=0 man 0A=0B.
AT e 0 — BEeKOTOPAR TOSEA
o LIOCKOCTH
AB=#CD , k+0 |
B ABJICD (mpansie AB u CD
HE COBNagawT) ‘
3 AB1CD AB-CD=0
a
4 ﬂ/ g C 2 :
= = AR —rn —
| g SO | AB=CD=a AB =CD =a
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Oicornarite maGruyn

N Proymog: ¥raepavienue Vrnepagiene sanicom
n/m : HELIKOM I'COMETPH I RENTOPOB
A
b LAOB=¢
(¢ Y b}
. Toua O e T
18 pmaol AB IAE O — DEXOLOPA TORIKA
. XIOCKOCI.
4 C B AC= —?—@ A
Ce AB Ve A, " AR
7 . oC= OA+ OB,
AC:CB=m:n m+n m+n
0 rae O — BeKOTOpaA TouKA
ILIOCKOCTH
2 o " AC=CB wm
— 1 —
3 e \\7 R 0C=- OA+0B),
o rze 0 — #exoTopas TOYEA
ILI0CKOCTH
B ¢ M—
g | M N {:Epe::[fmaAB e e
N— MN=—{AD+ BC)
4 cepezusa CD
M — Touna 1
mepeceveEms Me- | OM=—{0A+0B+0C),
{14 =wa= (mesTpona) 3
2 rie O — HexoTopan TouKa
e ABC IIOCKOCTH




§ 19'. BekTopHbIA MeTOm

My

j/

G
= !
a

n

Pwuc. 135. Paanomenne
BEKTOPA r 10 BEKTO"
paM a | b

[Cm. raxaxe c. 102]

Hruorza BeKTOPHBIN METON NCHOJABIVIOT B COVE-
TAHUM ¢ METOHOM KOOPAMHAT, BB Takux cavuagax npej:
CTABIGHHBIE BEKTOPNLIE COOTHOWEHI UEALCo0bpRsI
BATMCLIBATE B KoopiunaTioll (hopme,

19.2. PaznoxeHue BeKTOpa 1Mo ABYM
HeKoNMHeapHbiM BeKTopanm

B mewovoppiy sapauax u,{mrmr:-nﬁ]::aum 1;1:.15]»1': I
A DIGCKROCTI HEKONITIEAIIIG BECIORH ¢ 1 b 7 mar
PAGHIE YEHeE NUX ARYIHE PACCMATHMEARILIC REION,
Joxamen coOmeSIoraIge 1 EUHNCINENIOES FUKOID
leﬁﬂﬂ'faﬁﬂMMﬂ'

Teopema (o pasnoxeHun sexropa no ABYM He-

mnnuueapi-mu BEKTOpRaM)
Ecw g w b — — HEKONAMHEAPHLIS BEXTOPLY, TO ANS Mo~
Goro BekTopa ¢ cyuiecTsyeT pasnoxenne c=ma+nb,
rge m, i — HeKoTopble YMCNa, NpUUeM Takoe pasno-
WeHHe EEWHCTESHHO.

HokzzatenscTe0

O HOyers @ u b — pannbie BexTops, c=AB
(pmc. 135, g). TIposeaem =uepes Totikn A n B npasmue,
oapaizessaEoie BEETODRM ﬂ B f.; CDOTBETCTREHHO,
Nocrosssy sasssie BERTODM HEKONAWEEADE. TU ITH
OPSMLE TEPRCeRaTCE B BEeROoTODON ToIKe C, mpuyem
AC+CB=AB.

Tax max =0 TOCTPOCHNID BeRTORS! AC u CB
EQIINEesDIs BCKTOpaM 4 ¥ b COOTBSTCTBERHO, TO
CYIIECTSYIT WHEIa M M 7, TaKHe, W0 AC=ma
m CB=nk. Ciezosaressso, c=ma+nb.

flomames 07T ODOTHBEONO CIRHCTBEHHOCTH
TAROrD pgsaomenns. [I¥eTs CVIECTEVET pasiostenpe
c=m.a+ n b, HpEYeM BRNOJHSeTCA X0TS 6N 04HO
#3 ycaosmiE m,=m win n, #n. [peamoaosum, Ha-
UpEMEp. IT0 m,# m. [IpHpasEUBaR (B3 DASJOMEHMA
BEKTOpE ¢, MMeeM:

ma+nb=ma+nb, (m-ma=(n,—n)b.

191
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iy
| I b
o) E 1 A
Pwc, 187
18
A
A, B,
[
A
\S
1 .
A B

Puc 138. Mpooruns
BeKTODN HA Ok

B nppavoyroanHol cHCTEMe KOOPAMHAT 000-
fyi0 poas MIrpaeT DPAINOMKEHNE BEKTOPA 1O BEKTOPAM
e, (1:0) 1 e,(0: 1) — Bexnopanm epnuREOl AJHIL, CO-
HANPEEIEHHEIMI ¢ OCAME Koopuuiar (pue. 13'?‘]. Tarme
BEKTOPL HABLIBAIOT KOOPIUIEMILUMY GERMOPAIL,
WHW QpIrear. I‘Sﬁati}ﬂmurmwrm PABNGHENNH BERTOPR
ﬂ{a” @,) [0 BEKTOPAM €, W ¢, DABHE KOOPAHHEATAM
BEKTOpa @. Jlefcrsurensno,

gog by 0ty oty = Oty 1=y

Wnaw, &=, 4 dyby.

Vinorsa, B wactmoctn 8 GuBMUECIKIS a0,
};aotmawpmm'r JIONSIEE NPOCHYUL GEIIOPA 1t 0Ch,
Mus necrpoena sexmopnol npoeyuy BexIOPa AB
Ha OCE { Yepes KOHIUW AABHONY BEXTODS NPOBOAAT HEp-
e IEKYARDE AA Ll BB_LL (pue. 138] Torpa Bex-
T0p A,B, amasierca npoexumeii nexropa AB na ocn L.
Cxaasprol npoexuyued pexropa AB ma ock | snas
ercs wECEO |A.,—B,'{, ecan AR 111 (puc. 138, a), uam

SECIED —!Ei,m E_E,"IH (puc. 138, 6).

19.3. lNMpumerHeHne KONNUHEAPHOCTU
BEKTOpOS

Ceofcrsa ® DDESEAEE KOAANHEADHRX BERTODOB
5 X032 pEeESAs 38339 Ualie BCerg HCO0IS3VIOTCH
B TAKZX CIVIasx:

1) 325 FOR23aTeABCTEE NSPAIACILEOCTH HPAMEIX
(zy9e8, oTPesKos] — B STOM ChAyYae HAAO0 AOKA3ATSH,
9TO BEKTODH!, JSIRANIHE HA AAEHBIX OPAMAIX, KOILIM-
REaDiHD:, § STH DDSMBE He AMenT o0OEX TOueK;

Z2) aaF ACHEAIATEAbCTES NPWHAZIESHHOCTH Tpex
TOMEK OZEDE UPAMOHE — B 27TOM CJIyYae N0Ab3YITCH
TeM, YT NPHEAIERHOCTH TOMRH TpamMoi AB cne-
AveT uz RomsmumeapHocTH BerTOpoB AB u AC:

193
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Prac, 135, [Orconvanie)

192

ﬂ‘ |
O, 7, 8. BEHTOPL!

TockoasKY 7, # M, T0 a=
m- "‘l

E H E RD.‘IJIE:EE&DHH, qTO HDGTHB{II][‘.‘[H'I' NYCHAOBIIO
TROPENMEL. BHANUY, PASHOBENNE €= MG M CpmICIeN-
noe. I - -

Tla mpaskmase 1 PASIORENNN BEIopn 1o iy
HEXCOUFEHEADHBIN BEITOPHM MOMHO BONOALEORATL T
A NPRBHAC HApAINCIOrpamIa, TS Do Jamime
BOKTOPE @, b ou e OIRAANBBAIOT O OHNOH POIoH
(puc. 185, 6) 1 NPOBONAT MEPRE KOHEL, BEIKIOPA ¢ NI
MBIE, TAPANNCALEBE BeKTopamM « 1 b,

|} ! 3opavo
Touka nepecevuenya OTPe3KOB, COBAMHAIOWMX CEPeAMHEL
NPOTUBONEXAMX CTOPOH YETHPEXYronbHuKa, COBNAAGET
€ TOuKo# nepeceusHun ere awarodancid. [okaxute, uto

Tiycrs mecrosarm ueTspexyronssuma ABCD nepecesaiotca
8 Touxe O, 7ouxm M u N — cepeawsir cropos AD w BC
coovaercraenso (puc. 136) Ofomouwm a=08, b=0C

Toraa ﬁil=~.;r{&+5:]_ Tlocxonsxy ODTia, OATLB, 7o

OD=ma. OA=rb, cnesosarenswo, OM = — (0D =-DA|=

Ll

=-‘::»{ﬂﬁ4r£}_ rAe M WU N — HeXoTOpsle YMcna.

Tlo ycnosueo 3a50um exvopiz: OM u ON xonnuseapHs,
cnegosarensyo, OM=kON | umn -;[mnuiij: %l;ﬁe'ti}
Orciopa (k-m)a=(k—n)b. Ho nockonuky sextopsr @
w b mexonnuueaphsz, pasenciso B0IMOXHO TOMBKO
npu ycnoewu k=m=n_CnegoeatensHo, BC=b-a,
AD=k(6-a). T.e. sextop BC w AD wonnueapHu,

otkyaa BCAD. ARGQNOTWYHO MOXHO AOKG3OTH, 4TO
AB||CD. Taxwm obpazom, ABCD — napannenorpamm,
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3) S ROKABATONECIRA POPO, IO HEROTOPAS 1OVICH
ACART BAHHHI OTPEIOK B 3AZ4HHOM OTEOIUEHHH (B 4A-
CTHOCTH, SBAAETCH €I'0 CepeiHHO) — B TOM CAVHAE
HCEOARIVIOT COOTBETCTEYVOUINE BORTODHLIE PABEHCTEA.

3caaua
Hokaxure, Y4TO TOUKG NepeceveHus npoponweHwid 6o-
KOBEIX CTOPOH Tpaneuuw u cepefvHsl 2e OCHOBAOHWIA
niexar Ha OAHOM NpAMOIA.

| . Pewenne
Tiyets & Tpanelun ABCD touxm K W L — cepepnuu
ocHoeaHWid BC n AD cootsercTseHHo, S — TouKa

nepeceveHda npamux AB wu €D (pwc, 139), [MHokamem,
MO BeKTOpL sK " sl #@Jﬂﬁﬁﬁﬂgpl;bl. ||
It AN 17 T U [t el Y e g LS| .
f‘l’(ﬁ:n‘-b.ﬁ'ﬂ-?__h M |.ﬁm'5¢.- Toraa SK= ﬂi—fﬁ] TToexonuiy
AD || BC, .w-‘zsm-btuza.s&ﬂ no nuym",r:rnm’;r, crencna-
| | |
tensHo, A _ S0\ orkypa BA=ka, SD=kb. Mmeem
58 &C )
IR (- O ~\ VO O =S s SRR L U=
SL=>{5A +§"B)~=-E_(ka+kb]—k--é-{u+b)_ksﬂ,
T.e. sektopst SK u 5L xonnuMenpur. 10 osHauaer,
uy7o Toukw S, K v L nexer Ha oaHOW npamoii.

19.4. NMpumeHeHne cxanspHoOro
Npov3sefeHns BeKTOpOB

CranspHoe npoEzseseEEe BEXTODOR Neaec00s-
pa350 BCOOIB30BATSL B TEXKEX CIVIRHX:

1} ans poKaAsATEeZCTBA NEPNEEAMKYARPHOCTH
npaMelx (Fvuedl, oTpesxoB) — B OTOM CAVEAS ZOCTA:
TOIEH0 DOKA3aTH, 9T0 CKAXEDHGe MPOHSBEICHNE C0O0T-
BETCTBYHMINX BERTOPOS DasH0 HYIW;

2) AnA HAXOXACHES XINHE OTPE3KAa — IR
2TOF0 BEKTOD ¢, KOTODAEI ®300pamaeTcs HCKOMBIM
OTPEe3IKOM, PACKJIAJLIBAIOT N0 ABYM HEKOMJIHHEAPHKIM



§ 19°. BexTopHbin merop,

newropar @ u b (upn orom ]-a.j, ]!:| n Zf'u-. :‘:) AONALIHE
-2 -k
DLITIL H3BECTHBI) W HAXOAAT ¢ =|c| 8
3} OAA HAXOMUHEHMA BEAMUHHL YTV — L DIOM
CHYVAE BERTOPS], KOTOPLIME 38JIaH MCKOMBIN 11 jpai-
A YTon, PACKRIANBBAIOT VO ABYM HeKOUITNIenDIkIN
BORTOPAN, FAEEB WIE OTHOMIEHME [N KOTORIIX WE:
BOCTN LI, ¥ BRUMCHSIOT KOCHBYE HCKOMOIO Y1,

3apaun
Hatinre yron Mexny BOKOBEIMIA CTOPOHOMM PanHoBEs-
peniore "ER%?&F@E‘J!%?!IW% Sen  Meprmat, MpoBencin ke
K GOKOBEIM CTOPOHOM, BIQUMHO NEPHEsanKYNAPHLI,

| Pewewue

Tlycts moH posHobeapenHsii TpeyronsHmx ABC ¢ oc-
HoBaHues AC, AE u CD — mepgmans, AE L CD (puc. 140).
Tlycvs @=BD w b=BE. Toraa CD=a-2b, AE=b-2a.
Tockonsky no ycnoswio AE LCD, To AE-CD=0, r.e.
(6-25)(6-23)=0.
Yuutszas, wio lal=b| u a-b=|

Bonpocbl n 3apaun
@ YCTHbIE YNPAXHEHUS -

657. Jlanw nexonammeapisie BeRTODS! @ ® b. PABNLI in BeKTopn 3¢ +Tb
n Tb+3a; a-2b w 2b—a? Ecrs 71 cpean ASHHHX BEKTOPOB KOAMMHeADHBIe?
658. Hasomurre:

d) KOOpAMHATE: BEKTODA &, ecam a=—3¢ <8¢, ;

6) koodpuTIHesTH M ¥ n pasaoxesmm a=me, +ne,, ecan a(l; -2).
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@ NUCbMEHHBIE YMPAXHEHUS
YposeHb A

659. Jloxa:xaTe BeKTOPHLIM MeTOZOM CBOiCTBA cpeanell Tusum Tpane-
M.

=2 660. Jloxancure BEXTODHEIM METOZOM CBOFACTBA CPejiHell AHHHHE TPeyTOdh-
e
661, Jloxnnuire BERTOPHLIM METOACM, WO JMaAronaN poMba nepnenjiey-
JHPIL,

=3 662, Jlokamure DRPOPHEIM METOAOM, IO JMATOHANM TDAMOYIOMLIID
RELTIN PN

YposeHi B :
663. [lokayiuTe BEKTOPHLIM METOHOM, UTO CYMMA KBAAPATOR Auaronanceh
HAPLAAGHOIPAMMA PABNE CYMME KBAADATOB HECK G0 CIOPOH.

=3 664. JloxanpEre BERTOPELIM METOAOM, WHO GCHM JABE MENUHB TPEYIONL-
HUKA PABHLI, TO 2TOT TPEYTONLEHK PaBHOGEADEHNLIME.
665. Ha cropone AD n pguarosans AC napannenorpamua ABCD orMevens
coorsercTeenio Tossr M u N tax, uto AM=%AD. AN=%AC.I£mm.

aro Touku M, N n B sexar Ha OaH0# TpAMOIL

—» 666. B npamoyroassom Tpeyroasmmxe ABC (ZB=90°) sa xavere BC
orMeuesa Touxa K Tax, wro CK : KB=2:1. Jloramure, ¥TO ceDEelHHA
meanaun BM memxuT HA orpeske AR,

YposeHs B

667. B rpeyromsnuke ABC (puc. 141) AB= BC, BD — nmweora, DK | BC,
DM = MK. Jloxasure, uro BM LAK.

B

A

Prc. 141
—> 668. [oxamure, T70 CepeIHEL OCHOBAHME TPANEIN # TOYRA DEPECeHCHNS
¢ [HArOHajAeH 7edNarT Ha OJHOH npaMoi.
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¥

669. Orpesox BD — wmeamasa tpeyroasHuka ABC, £DBC=90° BD-=

=3":£_AB . Haiigure yron ARD.

670. Haiinare aamuy meamanm AM tpeyromwunxa ABC, ecaa AB= 10,
AC=86, £BAC=860"

MOBTOPEHWE NEPEJ M3YYEHUEM § 20

TeopeTnueckuii marepuan {7 nace, §1
* OUHOBHBIE TeOMETpHYPCKNE (DHUIYDH ' .
Ha [I0CKOCTH; T waace, § 4
o [apasieTLEkie TpAMbLIE; PN

* OePUEHAHKYASD K TIPSMON. 7 mmsc-': §9

=z
3agavqm ) L

671. Tlpn nepeceuenmu Tpex npaMMx ofpasoBANNCH Npamse yrunl, Onpe-
Aeanre nX BapbosblUee KOFHYCCTBO, SCAH MAHHLIC NPIMLE DePeceraTes
B OAHOH TOURS; B TPEX TOUKAX.

672. llepnergmxyzspsi, nposefgentzic 13 Touex A n B = mpamoil a,
passhl coOTEeTCTBeHEO 4 o B 6 cwm. Moryr am npaszze a 8 AB Gurs
napaanessusiau? Orser oboesyitTe.

3apauv ans NOAroToBKM K KOHTponbHoOW paborte N¢ 5
1. ,[l,a_a_:ff,l Tourn A(2; —-5) 1 B(8: 3). Haiinre RoopAMHATE B ZINEY Bek-
Topa AB.
2. Jlan sexropm a(0; 4) u (-3 —2). Haiianre neicrop e=2a-b.
3. B upamoyromsmuxke ABCD nupnsmre newsopu AC w BD wuepea nex-
ropel a=AB u b=RBC.
4, Hajlianre znadenne X, npu KOTOPOM BOKTOPbI alv; 2) n h(-3; 6):

8) HOTAHHeapEhl; 6) nepoeSEUKYARDHBL.

5. B passHoctopozEeM TpevroasEnke ABC nposegesnl mez=assi AM u BN.
locrpoiire sexTopsl AB+ AC, AM —AN, %M -;AE‘-

6. Onpegenmre sus seTmpexyroanaesa ABCD, ecan A(0: -2). B(D; 1),
C(2; 2), D{4; 0).
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NToru rnasbl V

WUTOrOBbLIM OB30P IMABbI V

BekTopbl

Bexmopoa s23uInaeTCA HATDABASHELIH 0TDE20K, T. €. 0T~
PEe30K, T8 KOTOPOro YEa3ano, KAKo#d M3 ero KOEX0E SRR~
CTCH HAYATON, & ILAK0N — lonnom.

Foopdunamanu eexmopa ¢ HAMANONM A{:ci, 9'1) u KON
noM B(x,; y,) HABWBAIOT UHCHA Gy = X, — &) B Gy= Yy~ )}

~ ala;ia,) .
Mouina rexropa afd;4,) sLnesseres no Gopmyae

|a‘ = Ja v a,t

AB11CD, AB{|EF

Hewynepsie Berropn  HASWBRICY ROUNLWHEAPHHLAU,
GO QMM JTesar Ha oMo NPAMON B Na napanaeanLmx
OpAMRIX.

Bextopsl AB ® CD BASHBAKTCHE CONGRPGSIEHHNBMIL
(1 odunexoso nanpasaennsimu), ecan syan AB u CD
cOHANpABIeEHL.

Bextopsi AB 5 EF Sa3HBAIOTCH NPOMUSONOLONCHO Hll-
npagnennviae, ecan ayan AB n EF npormsomonomiio
HATPARJSESD

=.

ITpomusonononcrolml  SeKmMopamu HASKIBAIOTCH bR
NPOTHBOITOIONHO HANPABIOHUEN BOKTOPE OXMHAKODON
JNMHHE '

Jlsa BeRTODA HAGKIBAIOTCH PAGNLLAL, €CHY DEN COBMEIA-

0TCA NAPaITebHLIM IePEHOCONM.

Csoliemea u npUNAKL PRERBIX 6EKMOPOS:

e Pasiple BEeKTOPH COHANPABICHBI M WMMEOT paBHhLie
ITHHEL

o Eeai BERTOPE! CORANPABICHE! 1 HMEIOT PABHEIC ATHHLI,
TO OHH D=E=5L.

* Or 1060 TOUKE MOXKHO OTACKNTS BEKTOD, DABHLIH AnH-
HOMY, K TDATOM TOALKO OAHH.

» PanHble BEXTODL HMEIOT PABHBIC KOODAHEATH, B Ha060-
poT: et ¥ BEKTOPOB COOTBETCTBYIOLIME KOOPAMHATE
PABHEL, TO 3TH BEKTOPE DABHL
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Wrorn rnass V

HencTeus ¢ BeKTOpammn

Choxcere 6ermopos
Cymmott sexmopos ala,; a,) u b(b,; b,) HasmiBaeTCA BEKTOD cleys ¢;) ¢ Koopimnar

TamMu ¢ =a + b, e, =a,+b, 1. e

(1 )-8 By = (i + 05 ey 15,

Floempoere ey smon, 6exmopoe

3

Mpasuno rpeyronsumka [Mpasuno napannenorpamMma Mpasuno MHOTOYTONLHUKA

Bmwumanus sexmopos

~ L = |
Pasnocmeio sexmopos a(a,: a,) 2 b{b,; b,) =aszsaercs Taxoll sexvop ol ¢,),

KOTODSI B CYMME ¢ BeKTOpoM b js2er 5ex7oD @, 7. &. b+c=a:

ele: g)=(a;; a,)—(&.: B.)=(a,-b; a.—b,)

Mocmpoenue pasnocmu 62KMopos

[=1]
|
=i
=i
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Vmnoncenue éexmopa na wueno

IIpouségedenuemeaenmope Ei.(c;'&; @, ) Hd e
20 fo (MaIm PONBBENeHMENM MHeaa i i nok-
TOP @) HasmBacwes sexrop k= (ha,; ha,):
T kR Tys ay) = (hays hay) l-iﬁﬁ‘=|fa1l-ﬁ-‘

It

...........................

Eemy @ » b - ROWIMHEAPIER BEKIOPE),
ook > 0, 1o 10 GyITECTBYe” Wneao Ky taKoe, Wio b= la,
RERYON g CONBNDPABIEN ﬁﬁagﬁvmr GCIE IS HEIYNOBIIE BERIODON
¢ BERIOPOM @ G w b BRITOMISELOS PARCHELRO b= lhay 40
BERIOPBY awb LECHRIDLRHICTIREIED S
I |
ﬂ'u F‘";m"'«l-'.l.--l 1 "
ka, . ¥ KOAAHHEADHMWX BEKTOPOB COOTBHETCTEYIO-
0 6 x IREe KOODAEEATH NPONOPINMOHARLIE, ¥ HA-
05OpOT: eCHE ¥ ABYX BEKTOPOB COOTBEYCTRY-
el Nk, i0iHe XCOPAEBATE! NDONCPITHOHANEHE, TO

ecom k<0, 1o ITH BEXTOPL KOATHHEAPHL

BEKTOD ka NPOTHBONOAOEHO
HANPARAEH C BEKTOPOM 4

C pousecdense sexmopos

Craazpusix npoussedenuex a-b sextopos a(a;; a,)
= bk b]uﬂﬁ.maﬂ-t:&ﬁmocb ab +ab,.
Crazspsoe mpomsmeneswe a-a Ha3MBazOT exaazp- |

@ B HBX ESEIpamox: Ex=a=:+u_:== al.
¢ Crazsp=oe EpoEsBeieHie SEKTOPOR PAIEC NpoNIne-
NeHHD EX ZGFE 58 KOCHHYC YIIa MesIy HEMMI:
( a-b=|al-|5] r:u._..{[a b).
A ¢ *Eca=m ambh— Een’v.:reaue BEKTOPSL. TO
b cos.ﬁ(a,b}—l
a
4 b ) = ZBAC * Ceodcmen u apuar-mx nepReHFUKYAAPRBLX SEKMO-
poe:ecom a lb, ?oab =0, u unobopoT: ecam AnA
HEK"_FZ[EBH}I S€KTOPOB a2 # b BumonEfeTCA panes-
¢80 g-5=0, 0 a Lb
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Wrorm rnagst V

0 KOHTPONBbHBIE BOTIPOCHI K [MABE V

1. Jadre onpepenenne Bexpopa. Kax msodprucaiores BERTOPHIT

2. o rmaxoe gnaa sexropa? Kaxol sexrop HasmiBaior nynensim?

3. RHMMH RECIODLL HABRLIBaIO COHATPABNEHHLIMM; TROTAROIQILONLII0 TTar
NPABACHUIME KOMIEHCAPHEMEAT

4, Jlaitre onpejeresne PABERX BEKTOPOB.

5. Kaw onpexeaurs woopiunarh BexTopa? Kaxosa csash MeMmAY KOOPHH-
HATANHI DABHBIX BEKTOPOB?

6. Jlafire onpejeseEse cyMMbl AByx sexropos. Onmmure cnocoful no-
CTPOCHHA BEKTOPA-CYMMEL

7. JNafite onpepgeaense pasHOCTH XBVX sexropos. Omowmmre cnocolst
WOCTPOLIIS BEKTODA-PABHOCTH, '

8. Jlpdine onpejesense TPOMEBOJACHNA BEXTODA WA MHOIO, Cehopmynnpyiine
CPEOPEMY O ANWHO M HATPABIEHMH BEXTOPA ha .

9. Jlalive onpupenerue CRAASPHOTO HPOMIBEJEHMS :amn-npon. Kaxe onpe-
D@NAETCH YOO MENKAY BexTopamu?

10. Cpopuysupyilre teopeMy 0 cxamsproM nporssenenun sexropor. Chop:
MynEpyiiTe csoficTEO B TpESEAK NEPHCHEAHEKYAAPHLIX BEKTOPOB.

o JONONMHWATENDBHbIE 3A0A4YU K TTIABE V
673. Jnarosann uwersipexyroavuura ABCD nepecerarwTcs B Touxre O,

apiden OA+0C=0B+0D. Jloxamure, wro ABCD — mNapanienorpanmm.
674. B upsamoyronsuaxe ABCD AB=8 cM, BC=15 c¢m, O — 71ouKxa

mepeceueHun auaropanei. Haitaure ‘AB + AD—-DC-OD|.

675. Iloxasxure, yro B napamienorpamse ABCD AC+BD=2BC.
676. Jlokasmte, uro Tourz A(8: 0), B4: 1), C(0; 2) nemar ua oaHOR
apamoit. Kaxas U3 aTHX TOSEK JeMET MeXAy ABYMA Apyrumu?

677. Jlan mexrop a(l; —2). Hafizmre xOODAMHATEI BexTOpa b, ecim

ah=10, nmmpuanammaapﬁm

678, JManm sexropn c.-:(- 10 =2) n b(=2: 1). Kaxne yoau obpasyior o1
BEKTOPL @ RERTOPOM a+b?

679. B pombe ABCD AB=6 M, £A=120° Hajigure crajspHbie npons-
senenua CB:CD, AC-AB u AC -BD.
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680. Onpelemite, ABageTes TH YIOA MEHUIY BOKTOPIMI @ B b ocrpLiM,

TPAMBIN 100 TYIBIM, ¢/ I:ié.l}]-&-.J, a pexyopsl a—2b u a4 b nepnenu-
VAP,

681, Jloknaonte nexroproe Eepmﬂcwso ]n b] “n‘ la’:“ B warom cayuae
BMOOT MOCTO PAROTCIHO?

Fapaunm NoBLIUEHHOM CNOXHOCTH
682, Jlan npomssossupi Tpeyrowsunk ABC. Jlowammre, €ro  neg-

20} I:Eﬂ...&iﬁ o | ;;-[.-,#,E HENPABIEN BUOHL TROCORILICH ymm A

683, Jan npaesanapadi yranenmr. Jloiayere, wio aﬂmm N RERIOPOR
€ HONAAOM B @NTPe ITOr0 A-YTOABHHEA B KOHIAMH B €10 BePIIHHAX PaABHA
HYJIEHOMY BOKTOPY.

a rTowkn H yposaersopner sexTopHOMY pasenctey OH =04 +OB+0C.
Hownmewre, yro H — opromearp tpeyroasuuxa ARC. Chopmymnpyiire
1 poxawure ofparuoe yrsepxzesmne (Popuyzy Nowursmona).

685. Jloxamure, wro 3 Tpeyromsuuxe ABC oprouestp H, uemrpoma M
B UenTp onecanMoR oxpymsocr# O zemar ua oxsoll npamofi (npamas
Jdizarcpa), npeem MHEH = 200M.

686. Touxs A, B u C yzos=sessopsioT pasescrsy AC +BC = AB' Ilo-
mamure, wro AC+BC=0.

687. Hafmnre yram mesksy passyeaws oxpym=uocta OA. OB = OC, ecan
OA+OB+OC=0.

688. Jloramure BexTOpHLDS METOSOM, YTO CYMMA KBEAJADATOR AMATOHANeil
TPAICIHE PaBHA CYMME SSE5paTos OCHOSHX CTOROH, ChoMeHHEoll ¢ yaABO-
EHHLIN ODONSEEIPEHNEN OCSUSESHR.

689. Touxn M, N u K ae=as =a cropesax AB, BC u AC tpeyroasuuxa ABC
coorsercThenno. [loxaxmre, wro npamuie AN, BK u CM npepecexawrcs
B opnolt Touxe torga B Toaswo Torge. Koraa AM - BN -CK=BM -CN -AK
(meopexa Heawt).

690. Joxanarre, wto yroz memay mpsmsies [, o l,, 3ajaEEBIMH ypaBHe-
muAMKH a xtby+e =0 n czs.‘x:—'b__y'—c =( COOTBETCTBPHHO, OUpeIeIAeTCH

ua ropmyann cosZ (k4 )= y&,a, +bb, [

Val+b7 o




Hroru rnaswl V

WCTOPUYECKASR CTPABKA

opamM SETORPHOMY METO-
KO8

HTEpRC K S
By

o TT!I

\

EET Y — i m— = 1
By BO3HMK Y MaTEM e
=

-
[&

YUCNEHWR C HENPEBNeHHBIMKW OTPE3KamM NiewmaT ewe
B8 panexon apesxHocTk, B paborvax nudiaropenues
W B TEOMETPWNECKoN TeopwuKM OTHOWeHWK EBAOKCa
(AOB—355 11 o H.2). B IeOMETPMMEC KoM ACUmce:
WA, B TOM BUAR, B KOTORON o o Lkma, §
CHONEHAE 1 BHMVTAHKE HIACEN CBOAMNOCE | COoT- &
BETCTRYIGUMAM ONEpaLlam ¢ OTpE3kami, o YMHONE: |
HIAR — K NOCTPOEMMIO NPAMOYIONLHIAKA €O CTOROHE-
MK, AL KOTOPRLIX PABHANMCE IMHOMUATEITNIM. 4
B XIV—XVI 8. reomerpudeckan ajirebpa ms-3a 3
O PaHUYEHHOCTIA CPRACTE MCCNAOBAMANL NOUTIA HE
paspusaiack. OfHako B 1587 r. dnamanickin yyeHbia
Cumon Cresud (1548—1620), pacemaTtpupas cnoxe- :
Hue aayx cun e pabote «Havuana cratikiy, nputen
K BbIBOAY, YTO ANA ONPEReneHWA PaBHOLeNTTBYIOLeN
CnenyeT BOCNONL30BATECH Tak HasbiBaeMbIM dnapan-
nenorpammon cwne. fins obo3xadennn cnn Cresud
NepsbiM BBEN OTPE3XU CO CTPEAKaMW. 3HauMTenbHO
nosavee, 8 1803 r, mpa&-upcmu maremarmx Jyw
Myasco (T777—1852) paspaboTan obuyw Te0puMo Sex-
10po8, 0bobEue wconemEoBaHMR NPeNISITEEHHWKGS
ﬂaﬂbHEMLUEE pP23BMTHUE BERTOPHOTO MeToaa
CBR3AHD €O CTAHOBNCHWEM aHaANUTKYECKOW TeOMEeT-
pUA U TEOpUM reomETpyMeckux npeobpasosaHui.
Bexiop AB Ganv D2CCMATPUBATS Kak Napannens-
HbIA MepeHOoC, KOTODSHA 3afaH HaYanuLHoOM TouKom A
1 ee obpasom B. Co SpemeHem COOTBEICTBYOLMNA
pa3fen MaTeMaTviky moAy4Mi Ha3BaHHe (BEKTODHSER
anrebpa»

-
il

"I\ m

CTAMM OaMTY B AMSX3IHNEH He MCTORM
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TEMATPKACO(WHPE@EPAH’OBKMV

1.
2,

3.
4,

Bextopzoe npOHE3BEAEHES BEKTODOE.

BekTopEsie onpeeteRHs NeoMeTpHYeCKHX npeobpazoBaHuil
HA TICCROCTI. '

Pagmyc-zexTop Tourn. [Ipoeknus BexTopa #Ha OChL H ee NPHEMEHEHHE,
[paveseswe SeXTOPOB B ECTECTBEHHLIX HAVEAX.

PEKOMEHZIOBAHHbBIE MCTOYHUKNA MHOOPMALIMK

1.

2,

10.
;s
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Arazacss, JI. C. Teomerpun. [lonomamrensusie raans K yyebRHKY
8 kaaces [Texer] / JI. C. Aranacan, B. ®. Byrycos, C. B. Kagomnen,
O, A. Ieeraxos, M, U, I0puna, — M. : Buranpece, 2002.
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Ja OCHOBY B TeOoMETDHH TPHHHMICETCH HHCTOE
COGEPIAHNE MTPOCTPARCTEA.

Hymanyua Kaum, rexeyrudl purocolh

Mo owx nop nopemeroM HAMETD PACCMOTPEHHA ObLTH (QECYDPH OAHOMN
naocroeTH. B crapmzx xzaccax el Ovaere OCHOBATEALHO HEIYYATH Cme-
prosempuo — DA3AET TSOMETDHE, B KOTOPOM DACCMATDHBAIOTCHA (PHTYP
B NpOCTRARRCTRES.

Hemuno cpofivrs regmerpuuecksx (Hryp, H3seCTHRIX Bam H3 Kypea
NAARHMETPHR, COXPaEsIorTcsd TAKMXe W B mpocrpaHcTee. IloaToMy SHakom-
CTHO CO CTEpeOMeTDHel TOMOMeT BaM Jyuuie o0oOIIHT: HIVIEeHHKIH Mmare
puas Kypea naapRMerpss. K ToMy e, nostopernne Eypea T—9 Eaaccos
(e NODENTLIN WERRITFHE MPONOBOT APeEramg,

Ouenmane, o 2 ooinon obLemMe Byums Beds prt' awmmmmrlvr,ﬂm
B NECKOMINO YpoKon Hescamoncro. 1lobwomy noeherpay Mash yueinka
TN BANENO. OIABEEETEH O TPEMAYIEX — OWA MpeIeranIner cobo
rnrmni.’u:-ummﬁ eamarad oBaop wypea reomerprn 1012 xasccon. B omny
DIOIG. BRIMINIETES ymepmuwmm BoOLOH rmane GRNPY DACCMAN M BALLEN
oo aoraaneeasnses w sexpeiops ofoehoramal, & oenoBuRe wonsm Gy
HTIERIPEURIEHTI FEERRA B RROTE ffea CPPHOTIN m:r];mu,mrmmik .

Vraewaensisig mEp UPOCTPancrBen Ly uryn Benpemesine sannhe:
PECYET BAC B VAMBHT HSCHRHAAHHBEIM COYETAHHEeM HOBOrO € XOpOIIO M3BeCT-
HLIM — BeAL 9TOT MHP SSASETCH OTPAMeHHEeM MHPA, OKPYXKALEro Hac.




§ 20. MNpaAMbie 1 NNOCKOCTU B NMPOCTPAHCTBE

Puc. 142. Osepo

B

A €7

Pwc. 143, Ilsockoors O

oo

Crepeomerpna — of
TPSSSTNOND SCTEPE0® —
WS ¥ CMETDEQY —
FEIMEDSE — MINMEpEE
TEn

Puc. 144. [Ipamasn a
JEMET B ILT0CKOCTH O

20.1. OcHOBHbIE reomMeTpuvecKne
purypbl B NpocrpaHcTee

Kanx @apecTHO, OCHOBHBIMM (PATYDPEMM 1A 1110
CROCTE ABAHIOTCH TOUKA M npaman. B npocrpancine
B EAMECIBE QCREBNIE L]J]EJ‘}?}'!M PROCNATREBHONTS TR
naoekoei, TINoCROEN: B CIBPCONGIPIN 1eAC BN~
@reH KAK HEOrPANMUSHNAN, MUCAULEO TIOCKay 110

BOPRHGCTE — WARNSANLIN TPINODOM MOTYY AP,

novepxBocta gaepa (Pue, T42), crona, sepikasa 1o,
Ha pueynigaz Gyaent NBOGPANCAIY: NIRID: HACTT NHOCI0-
@ gy e mepaANetorpamMn (e, 148). Lliooioois
obwmva0 ofozEaualoTes MaiLiMM rpeseckuMy Oykpa-
MH @, B, Y= T A

Hrax, ocnosusimu puzypamu 8 npocmpancmse
REARGMCA TROURA, NPAMAR u naocxecms, Paciun-
peRNe BepeuEsd OCHOBELIX (GMrvp Tpedyver BReIeHHA
HOBBIX SXCHE0M M JOK8JATEALCTHA TeopeM OpHHALTeH-
HOCTH TO9EE ¥ HPAMEX ILTOCKOCTH.

B uact=0CTH, Kakoea Ou nu Gxaag arockocms,

CyuecmeyGm Mowkw, npunadrexcamue smol nao-
CROCITEL, ¥ TOSKW, e npunadrexcaupme ed. Tax, un
pitc. 143 tou=x= A 8 D npunadaexcam maocxocmu O,
a Tour® B = C me npuradiexam niocxocmu (L

IIpEEa==eXBOCTE TOSKE A NIOCKOCTE @ 0G03HN-
qawT Tex- A=o

Ecos =5=a89 To9Ea OpSNOE @ DDREIITSENT
NAOCKOCTH €, TO TOBOPAT, WTO NPIMGRL G LEACTWM
6 naccxocmu ¢ (Man npunadiercam RAOCKOCIRU (1),
Ilpn arom ecau dae mouxw npamol Rpuladneycam
NAOCKOCMIL, MO U GCR NPAMAR NPUHAGAEHCUIN IO
naockecmu (puc. 144). '

TpraaanemsocTs EPIMOH ¢ nEocRoeTH o 0bo-
amaManT TAaK: 4 C .

Ormersm, Wro 1Be NPAMLIE B NPOCTPAHCTRE HA-
SEIBAMTCA REPAAACAENBIMIL, BCIY OHH JeyAT B ONHOI
HADCKOCTH B He HepeceraioTcsH.
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Puc. 145, Durypu s upo-
CTRAHCTBE, ONPeALIN-
IOHHE SNACTECHIYIO
IEIOCKOCT,

EQMHCTBEHHYIC NMNDCKOCTH MOXHO MPOBeCTH!
yepes Ase nepecekarowmnecs npamesle (pre. 145, a);
yepes gse NapannencHbie npamsie (pue. 145, 6);
4epes NPAMYI0 1 TOUKY, HE NPUHAANENaULYIO 3TOR
npamoi (puc. 145, g);
® Yepes TPM TOMKW, HE Nemalye Ha oaHOoWM NPAMOoN
(puc. 145, 2).
B 71:060# 1I0CKOCTH AJ5 TOMEK, DRAMBIX, 0TPes:
ROB, YITIOR 7 W00 BHNOIHAI0NGH Bee axenomEl ¥ reope:
) N aRunaerprn. Kpome rore, olpepenenEs PRBenerso
W VOAOBRH, & TAKIE 1COMEIPHIECKIE IPeoBpasoBan)
(MRBTOeRE, CHIMVEIPIN, TARANNEUENONG JTEPENOCL) LI

I'.@Ii‘l‘ﬁ_]ﬂi B HPOCTPUNCIEE BROASUGH MRG Be, W B B

WHOCHOGEIH,. 3 COOURATCIMIONIE CROTLMEE GORPRIIIGUE.

20.2. BzaumHOe pacnonoXeHune npamMon
M MJIOCKOCTH

B cayuge, KOrAa fABe TOYEH ODAMOH JeMAT
B ARHHOH IEIOCKOCTH, BCE OCTAALELIE TOUKH NPAMOil
TARME FesaT 2 oTol miocxoeTy. Cyimmecreyior eme ABa
CAYHAS BIZEMEON PACIOA0MEHRs UPEMO# M HAOCHO-
CTH: mepecevenme (NPAMBA H ILIOCKOCT: BEMEIOT CXHH-
CTBEHEYX OGIyI TOUKY) B NapanjedbHocTsh (UpaMan
H II0CS0CTS =2 HMewT ofImux Touex).

Taxin ofpasoM, NAPAMAR U REOCKOCTRS WAN NEPGIREABHH, UIU AEPECEXAIOM-
CR, LU APRMAR AeXuUm € RIAOCKOCIRE.
Bee cayusy BIAMMBOrO PECcHcso=mcERa HDAMON H NIOCKOCTE DPEICTARISHN

=a pac. 146.

[MapaazesnBocTs OPAMOE @ E mOCRGCTH O 0003EA4aXT Tax: a || «.

Tlpsmens sexncwr
B NAGCKOCTH

|
| a

Ilpaxaa nepecexaer Tlpsas napasneruna
AACCROLTL ILTOCKOCT
a P
/A
o= ,-‘r (i
/
.8 B

|P‘Hc 146. Baanminoe pacnosoMmenne mpsMoil # ma0CKoeTH B NDOCTPaicTRe
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§ 20. MpsiMbie 1 MIOCKOCTH B NPOCTPAHCTEE

Prac, 147, Tlpswns o
DIOTTEN N 0N M
ILADCKOTTH (K

/a
Ve
/

Pwc. 148, Tlpamuean b
CHPOIMBAIGTTIECR

Paccuworpun  gactunii  cnyvaii  nepeceuenns
UpAMOE & ¢ NACCKOLTLIO O, KOIa upaMas da rep-
neRaEKyaApHa awboit upamoll, koTopas AT
B OIIOCKROCTH ¢ M NDPOXOANT uepes rToury A —
TOMIY NePeCeMENMA NPAMOE & W IA0CKOeTH O
(pue. 147). B otom cayuae ronopst, wnwo mpamas
neprenfurynapie naockoem o (Mnyn rax: @ L o).

Orpesor. BA npamol @, OMNEM M3 KONNOW
KOWOPOTE HBNHSELCH POUKA NEPECEYEINSE ¢ 1 Oy MBI
BRAIOY nepnenduyLLpon, nposedennun ws mouwky B
K RAOCKOCHY, G 8 AIHHY 21010 HePnenmeyiapn —
paecrogrgent o o B 0o naoekocna o,

SAMETHM, WHo HPH HOCTPOSHMN NEPOCERAIOIN I
CHMPANMBIE 1 BIOCKOCTEH ML) COWTACN. 11006
HENPOSPAYERING, T. €. HCHONL3YCM JUis BaobpaKenus
HEBHAEMEIE YAacTel o7EX OMIyD IITDEXOBLIE IMHRHE.
Tax, =2 puec. 147 nemuannolt ABAASTCH YACTH NPS-
MOl G-

20.3. BzaumHoe pacnonoxexHue
NPSMbIX B NPOCTPaHCTBe

Ea= =zsecTio, Ape OpaNMLIe HA naocxocTr aubo
nepeceRa0TICH, su00 napasrensunl. B mpocTpancTse
BOSMOSCE SIEf OEFE COyiIald BISEMEOTO DacCOoIoNKe-
Ead ops==x. Ilyers opasas b aexsT B8 nIockocTH @,
2 OpEMas 0 DEeDEeCcesacT 2TV NAOCKOCTE B Touke A,
Be mpsESassemsmel upssmod b (pec. 148). Taxmm
ofipasoss, mpaMm=e 4 ¥ b me mmeor ofmmX TOYEKR, HO
HE ABSAOTCH DADANSSALERIMHE, DOCKONBKY HE IEIKAT
B OQFCE DIOCHOCTH (T. €. HEB0IMONKHC NDOBECTH NAG
CKOCT=. KoTOpas colep=aza Gu obe ate npaMue).
B arox cayuae mpsMinie @ # b, KOTODRIE He mepece-
E4WTCE § Ee 384T B 0IHoll BNOCKOCTH, HA3LBaTCS
CRPeREaruEMUCS.

TaxuM 00pazoM. dee npamsie 6 NPOCMPAHCMoe
aubo nepecexasomes, Aubo napaxrervun, aubo cxpe-
wuegmmuect. Boe cayEaE B3AHMHOMO DACHONOMEHNA
HPAMEIX B ODDUCTPAHCTEE MOMKHO NPEZOTABHTL B BHAE
CeVIoNIeH CXeMEul.
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rMABA VIi. HadanbHbie CBESHMA W3 CTepeaMEeTPMH

IIze npaMnie

/\

NEZAT B OOJHON I0CKoETH TNOEROCI

HE Jeianr B OaHein

(erepenyannommecs)

Wi

HMEIT ODIXVI0 TOUKY He HMewT 00IHX ToueK
(nepecexarwres) (mapanien bHb)

L7

Puc 149, Orpesox AB —
DECCTONHES MeMRIy
OEPSASETRIRIME
nxpexocTasn @ =

Puc. 150, llaockocrs o
u B nepecermores
no APAMON &

710

20.4. B3anmHoe pacronoxeHue
FAGCKOCTEN

Paccworpun naockoeTs O n i, He mamewomne ob-
mnx rouex (pue, 149). Taxme NNOCKOCTH HAZRIBAIOT
naparaeasrbimu (muoyts tax: o || f). Heprenjpnky-
Afp, npoBedenHLI H3 nobof Touxm ogEON HE3 DIMX
NNOCKGCTeH K IPYroil, SBIAeTCH PACCMOSKUeM Mendy
REPAAREILHNME NAOCKOCTAZMU.,

PaccasoTpENM Teneps cryuail, KOTAa GIOCKONCTH O
u B mxeor obmylo touxy C (pmc. 150). Haraaauoe
HpEECTAREEENE 0 TAROM DACTIONOKEHRH NIOCKOCTeR
MOMHO GOSyYHTE, BCAE BMECTO NAOCKocTeH o = f§ pac-
CMOTpETs I8€ CTPAHEON Terpaas ®am xsurs. Kax
BRANM, COinAR TOYKA FEyX OAOCKOCTEH B HEBAACTCH
eABHCTREREON — NAocKocTE O ¥ [} umeor ofuiyio
NPAMYIO ¢, Horepas npoxomr uepes roury C. Miaye
POBOPS: naocKocm o W i nepecexaiomen no nps-
moit ¢ (obossauaior Tax: oM f=¢), Wrax, ecan dae pas-
HBLE NAGCKOCMU UMCIOm 00Uy MOYKY, MO ORY hepe-
CEXQIOMCR TLO NPAMOIE, ipoxodaell wepes any moiky.

Taxmms obpasom, dee naockocmu 8 npocmpancmee
AUBO RAPAAAEALNBL, AUGO NEPLCEKAWMCRA NO NPAMOL.



§ 20. Npamble W NNOCKOCTA B NPOCTRAHCTBE

Bonpocbl n 3agaun
@ YCTHbIE YMPAXHEHWSA

691.

692.

693,

694,

Bepno mam, wro:

a) mobuie TP TOUKM OPOCTPAHCTEBA FerHaT B OAHON HAOCKOCTH:

6) aobsie uersipe TOYRHN NPOCTPAHCTS2 JexaT B oxHoll maockocTn?
CronsKO nnocKocTel MOMHO NDPOBECTH B HPOCTPaHCTRE:

f) Yepes GPOHEIBOABHYI0 NPAMYIO;

0) uepes upsey®m M TOUKY, He NEXAIyYO Ha 970l mPAMOIL;

B) MEDER ARG HAPanIeNBILIe NsmLe;

1) vepes pne cxpennBrIonsecs Npsampe? 2

Onpepemsre,  aesny oy Tpeyronsuuk ABC B miockoems (o, eeimn:
) Bee BEPIMBEEL TPOYRONBHMKA JEAET B THOCKOCTH 0}

0) cropona AB aenar B INOCKOCTN 04

B mepnana AD JemuT B NIOCKOCI ms

1) menrana AD m sepumpa C 3eXaT B OUOCKOCIM T

Onna ¥E ABYX CKPCOIABRAINIHXCA TPAMBIX JNEHKHAT B IJIOCKOCTH O.

Mosier au propad DpaEMAs TARMKe nexars B ganuoi miaocgocru? Ilovemy?

695.

MoryT au Age IIOCKOCTH HMETh TONBKO OAHY OOIMIYI0 TOMKY: TONLKO

Ane obmue Touxu?

@ FPADUYECKME YIPAXKHEHUS

696.

- 697.

HauepreTe naocxocTH O H [}, nepecexamomimecs no OpaAMoil c.

a) [Iposemare opamyw [, RoTtopas mepecexaes naocsocTH @ u [i, HO
He nepecexaeT NpaMyw ¢. OnpezeamTe S3aRMEOe PACTIONOMMEHHE
npsyuix [ 5 ¢

6) [IpoBennTe DpEMYI0 4, KOTODAS AEXHT B IAOCKOCTH O M napas-
nensu2 mpaxod ¢. Kax pacnososkena OpSMas G OTHOCHTeNBHO
naocxocTs B?

Haweprare tpesronsEmx ABC m ormersTe Toury D, He JeMalyi

B NAOCKOCTH 3TOr0 TPEYIOALHMKA.

2) Kax pacnozo=ena npaxas DA OTEOCHTENEHO MLIOCEOCTH TPEYIOAL-
enra ABC?

0) Kar pacioacaen npamuie DA @ BC?
21



FMABA VI. HauanbHbie CBEZSHWA W3 CTepeoMeTpHi

@ MUCHMEHHBIE YTIIPAXKHEHNS

212

YposeHb A

698. Touka A He npsE=aAnekHT mpaMolt a. Byayr am Bce npaMbe,
npoXoAAniHe Yepes Togxy A ¥ Nepecexawliie NPEMYD @, JeXarTh 8 oanoi
nnockoctu? OTeer obocsyilTe.

699. Ilpamuie ¢ u b napansensunl. ByAyT A8 Bce npaMbie, nepecexamine
ofie AnHHLIE OpANEe, ZeXaTh B ofHol maockocTH? OrBer ofocHyidiTe.
700, Towkn O spagerces obmel Tousei npmesx o, bw g -Oznusaer w oo,
o e @ 0w ¢ aenn B ool mnockovr? Cpenadire preyNON,
701, Mepes womre A, B i C npoxoiar ane pasnme nuockoesn. Jenodr
wouien C o upamoB AB? Ownew oboenyiive,

102, Rarer BC npanoyronsmone apeyrosmasa ABC MB BO%) memoy
1 NGO fx. Ospauaer s 510, W0 waren AB SRIHETes eI INYISEPOM
i NeeKoe oF bwmi_&w PHRCVHOK,

T08, Owpesor AR — meptiomumieymsny 1 1aoeoenw o (rowrs B~ pomongnme
nepnenauiynsapa), @ rousa C aexur B nnockoern o. Hadigmre paccrosanne
or rouku A mo maockoeTH o, ecan AC=25 em, BC=T o

704, llpsmas a nepneEAMKYIAPHA NAOCKOCTH (0 B NEPECERAST €@ B TOU
Ke (. Touxka A neswer Ha nansHol TpAMoOE H VIZadeHa OT MUAOCKOCTH o
ua 32 cm, 0 or To=== B 1oil maockocTe — Ha 40 cw. Hafimwre OB.
705. lpsamas b napezseabsEsa NAOCKOCTH (, & NPAMAS G JOKHT B LI0-
crocTt . MoryT 7= np=seie @ 7 b GuTh NapaAseabHEME: NePECeRATHCN;
ity cEpEmMEBaOGRe=ca? Caenaiite pECVERH.

706. llpswas b napas==abEa MIOCKOCTH (1, & TPAMAR 0 DEPNCHANKYARDPHA
naockoeTn @ Moryt 5= npamue ¢ # b BuIve pEpasmeIsILIMEL Nepece-
KaTscs; GuTe cEpemmseoumannca? Caeaafite pmeynxa.

707. Bepuo 33, TTo Tp= ILIOCKOCTH, HMEOMEE O0IIVIO TOSKY., HMEOT 00-
my®o upasyo? Ciesafize pHCYHKH.

708. lIpamaz g 7e=w+ = DI0CEOCTH (1, @ npAMas b — B maocsocTa B, napan-
AuapHoil o, MoryT 3m mpAnpie @ i 0 0piTh NapaiaeibReINe; NUPeCURaTLes;
Oy cxpenpusaonmucn? Caenatiee paeyms,



§ 20. MNpsmbie W NAOCKOCTH B NPOCTPaHCTBe

=% 709. Ilgockoems ¢ u [ uepeceraiores no mpamod o, Tpsivas o senis
B IAOCKOOTH . MoryT am opamsie 2 # ¢ GBITE DApASJEALULIMM] TIepe:
cerarned; Oy ekpemmpaompnaes? Caenaiite pucymicn,

YposeHb B

710, Powmen A, By € v D me nescar B opmoli nmockoesn, Moxamunne, uro
upswie A 1 CD e nepeceraores.

“% 1. Yemape vowiy ne desar B opwol naoekocry. Moryr am Kagme-nn-
ﬁ’-‘ﬂ’m’ I mE X mendans e omzol upamoR? Orsew oboenyiive.
ThE, Flpmwas b venonn 3 wrockoors By o MpaMas ¢ Napaiaemsg WiIomo-
et [ Hownaane, wro npsasie § M ¢ He TEPeCoRAITes,

3 713, Hosanoanms, Wio uepes wewy we 4aNNel naGeR0eT HPONOINT 106 Do
we oMol NpAMON, NePNeEEEKYIAPHOA ASHEHOE NIOCKOCTH.
714. llpamas @ UepHeHAEKYISPHA IAOCKOCTH (f B PAaBHOYAANCHA OT
Touek B u C, nexamyx s 3TOH NAOCKOCTH, DpHYem npamue a n BC
nepecerawrea. Hafignre paccroaaae mexay rouxamu B n C, ecan rouxa A
MpAMOH ¢ VIANEHA OT 3THX Togex 28 13 oM. 2 or naocxoers @ — an 12 oa,

—» 715. Orpesox AB — nepmesasxyssp. NpoBeReHENA W3 TOYKH A ¥ nac-
cxoe™ @, TouER C 78 D nexar 8 msockocTE . Jlesxar an rouxke B, Cu D
na opnolt npamoll, ecxn AC=25 o, AD=1T7 cx, AB=15 en, CD =28 cn?
716. Mpswue a u b nepecesamrTes, a mpaEMEe b B ¢ mapaatessssl.
Moryr am npaMmule @ ¥ ¢ Gors DApDaSNcTLHIIME, DOPEceRaTsCA: OMTE
crpenmsaompNnca? Cperaite pucysxa.

~>» 717. llpamsie AB n CD czpemmsammmecs. Joxamure, wro npamue AC
B BD Takme cRpemMBaNIIEECE.
718. Ilnockocrs o u P napaanessant. Joxamure, u4m0 A0bas NAGCKOCTS,
He NAPANJEIBHAA IAHALIM, HEPECeKaeT HX N0 TAPANICILERIM NPAMBIM.

= 719. [oxamure, 4T0 NapajieisHLE DAOCKOCTH OTCEKAKT HA MEPeCerAn-
HMX WX HADAANENALEBIX MPSMBIX DaBHLIE OTPE3KH.

YpoeeHs B

720. Tlnockocrs o i f nepecexazores no npamei AB, a niockocts [ n y —
mo npamoll BC. Jlemur nu Toura B ma upamoit AC? Cpenaiire pucyHim.

713



FMABA VI. Hauansubie CcBeeHWA K3 CTEPEOMETPUM

=> 721. Tnockoern o 8 [} nepecexamwres no npamoii ¢. Tliockoers Y nepece:

®

214

KaeT aTH IJOCKOCTH No npaMsiM a # b coorsercrendo, Moramnre, @wio
ecnn allb, To RaKAAA M8 STHX HPAMLIX NapaJienbHa NpAMOH .

MNOBTOPEHME NEPEL U3YYEHUEM § 21

TeopeTnueckuin martepwuan
{ g ™~

r— M N
& DRSIMOYIONLIBIE [' H KAnee

VAPLINCIETINICH 1 €ro: GObeny & %
( 8 moace, § 16 >

o HORATHE FONLANK:
* DUONAZN MHOFOYIOZLHEKOS. 8 waaco, § 16, 17

3apaun

722. Hafiawre naomajs NPSMOYTOALHOTO TPEYIOALHMKA € PHIOOTEHY-
soit 12 cm m ocTprid yraox 305

723, Txomaas npsMOyroasso¥ rpanensn passs 24 cw®. Boasmee ocrosa-

EMe pasno 8 oM, a MeEnmes OoCZOBSHHe DAEHO MeHLmeH G0x0B0H CTopoEe.
HafiauTe OCTpSIl Yrox Tpamemsst.



§ 21. MHororpaHHuUKu®

SO

Npwama — o rpese-
CXOID SnpHama» —
PACTMANEHHAR

Piac, 161,

Puc. 152,

Puc, 153

Muorerpanig

Hpizua

21.1. MoHaTue mHororpaHHuka. lNpuama

Cpean npocTpaHCTBEHHEX QHIYD, HAYHRACMBIX
B cTePEOMETPEH, OTACARHYIC FPYONY COCTABAHIOT 2eo-
mpwwc:ue meaa. Hﬂl‘.’lﬂ.ﬂﬂo reoMeTpHYeCcKoe TE0
MOKHO NPeACTABHTE HKAK HACTE OPOCTPAHCTEA, Orpa-
OEUeHHEYI0 EEKOTODOH DOBEPXEBEOCTRIO.

PaccuoTpenne reoMeTpHYECKHX Tea HAUYHEM
C MHOZOZPANNUKGE — Tel, ROBEPRIBOCTH NOTORMR
GORPOMN H3 KOMGUHORG UHEHA DACEREN  MNOPOYONS
WHIOB, 1% ¢ MIOTOYTOILIMIOR ¢ 1% RNIPeNaMTE
afaacrsmn (e, 151). D naoeore MEOrOYIoMsI.
KB MAGLIRBIONCH SPUIAMM MNOLOZDANHMING, WX GPOPO”
WL ;mﬁ;mmm HMAOZOZPANNUIG, B BPIIMNGLT — depy
ummmu Mrozoepanuee, Haypamep, Muororpanmg

g pae. 161 mweer § rpaoed, 9 pebep m @ RO,

Pacemorpn muororpadnme, nonepinocss 1o-
TOPOID COCTOHT B3 JBYE HIOCKHX MHOIOYIOALHHKOH,
ROTOPhIC JIEXKAT B PAZHLIX MACCHOCTAX W COBMelh-
IOTCA MAPANJIeALHLIM NEPEHOCOM, B BCEX OTPEIKOB,
COEAMHAKNIMX COOTEETOCTBYIOIHE TOYKH 3THX MHO-
royronbauERoR (pre. 152). Taxkol MBROrOrpaHHWK HA-
F=BaT npusmol. J[apEble OA0CKEE MHOFOYIoAb-
=HEEAl HaJblBEHTCH OCHOSOHUAMU npu.ulu. IpyrHe
rpaHEE — foxosmmu pansmu npuamsi, a pebpa
TPA3MEl, COSNHHSIOIINE COOTBETCTEBYIONHE BePIIHHLL
oc=oBaHNE, — GoxoesMu pefpamu RPpUIMH.

[lepunesankyasp, OpOoBeieHELIE M3 NPOHIBOAL-
EQSE TOUKE OIHOIO OCHOBaAHASH OpHA3MLI E NAMCKOCTH
EDSTOT0 OCHOBAHHSH, HSJLIBACTCH SHCOMOU RpUIMM,
2 OTPe30K, COSINHSIITHA I8 BeDINWHRI, He UPHEAL-
aSEsKAlllHe OAHOR rpasH, — OJuczZOHAAN BPUIMH.
He pac. 152 msobpamena npaasa ABCDEA BCDE.

Harnagsoe OpeicTasAeHHNe 0 GPA3M# IRET, HA-
opaMep, MEOroaTaxkEmIN Jom (puec. 153).

Hz ceoficTe DAPAAASIRHOND OSPEHOCA CARIVIOT
TERNE CHOMCOTRA 1TPHAMDE

215



TMABA VIi. Ha4yanbHbie (BENEHWA W3 CTEPEOMETPHW

g

Puc, 154, Do i nge
JENOTINN NPHBH B

LA

Puc. 155. [lapraaeas-
IR

Puc. 156, [Ipamoyronsssas

aapurTeseRnel. Kyh
216

1) OCHOB3HWS NPW3MbI PaBHLI W NeXaT B napannens-
HbIX NACCKOCTRX;
2) Gokoesle pebpa nNpu3aMbl NapannenbHsl ¥ PaBHbI;,
3) GokoBbie rpasu NpHUIMbl — NapannenorpaMmbl.
Ilpsaxa szsmsactes npamod, ecan e Goxonmne
pebpa DepOeHABKYAAPHL NAOCKOCTAM OCHOBARHNA
(psic, 154, a); B npoTHEHOM CAVURE [IPU2Ma HAILINETCH
werroniol (pue. 154, 6). Ovempno, wro Goxonwe
YPAnE TPEMOH IPHENLL - NPSMONIONLENGT, 8 BHe0T
papna Gowosoney peBpy.  TIpanyio. npuaiy, cenonann:
AN KOTOPOH ABNAIOTCH NPANANLHLIE MBOIOYIONLIH-
i, DABKBATOY RpaeuaLol tpuamod. Boxorme rpan
TPUBINITEHOE MPASIMEB ~ DABHLIE TPSMOYTOLLIIIN,
Cpems peex TPHSM B OIACHBNILIE BN BIE:
AFIOT TR, OCHOBAMESA KOTODLIY SBISIOTCH DApAie:
JIOTPAMMAOMME, TaKMEe  WMPIRanLl BEAIBIBALNOT  Thid-
pannenenunedasu (pue, 166). Bee rpasm napan
ACNCNUIEAR ABLAIOTCH NAPAIACHOrPAMMAME, IPHUEN
NPOTHBONE/KATIFHES TPENM ~— PABUBIC HAPALICHOIPAMMEIL,
AeMMAIHEE B NAPeIMeALALIX NNOCKOCTIX,
IMapazaesenane)] HASLBICTCH HPEMOYZOABRBLAL,
eCANM BCe ero rpaER — npeMoyroasERrs (p=c. 156, o).
Cropoma ocsosaans # Doxopoe pefpo NpEMOVIOILHOID
napaniesenHness. HCXOASINHE B3 ozHOH TOUKH,
BAZMBADT oro IaNepennauMu B obogsmamawT Cco-
OTBETCTBERED U, b # ¢. Foan woe pedpa MpaMoyTOABHROND
napaajienemninesa pasHbl (T, €, BCe 'PDAHE — KBAJPATHI),
Takoil napaisenenunen nasmeneres vybom (pae, 156, 0),
IMrowadew Gexosol nosepxnocmu npusmsl (060
3BadReTCs 5, ) HA3LIBOT CYMMY II0ma el seex ee Boko-
BEIX rpasel, & naowadwo noanol nosepxwocmu (06oana:
yaeTes S_ ) — cymMy niomaneii scex ee rpaseii: S =

=8, +2S_, tae S__ — NAOUIaAb OCHOBAHHS IPHIMLL.

Teopema (dhopmyna nnouwanm Goxoson
MOBepPXHOCTH NPAMON NPN3Mbl)
Mnowass GoKO20R NOBEPXHOCTH NPRMON NPWIMbI
PasHa NPOM3IBEASHWIO NEPUMETPa ee OCHOBaHWR
Ha pnuHy Bokosoro pebpa:
Sﬂ-uz Pnu I H'
rae P — nepwmetp ocHoBaWMA npuamel, H — Goxo-
Boe
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S

Mapannenenuney —
O [ PENECKOTD «napas-
NENGIAne e — 1mn-
[AETIEINEAR PIIERE

A

Puc. 158. IMuapasuin

AoxkazatenscTBO

O Ilyers @y, gy wony f, — CTOPOHLI OCHOBANI
npamolt npusme ¢ GoxkossM peGpom M. Tlockonsky ee
DoKoREie FPadN — OPAMOYIOILHNKM, T0 Smm =, -+
ta o +a T =(a, a4 ota) H=P 1. N

Li'|||J3uﬁm¢nJ|]|l|
'Ha AuTe naolans rmuoaop% NOBEPXHOCTA nqumnhHoﬁ
.H&qupewronbﬂoﬁ TIPH3MBL, AMOTCHANE KETOPOR| paHa d
" mﬁ_]m#_l,r £ f,mababi‘w peblpom yromn| o | ‘
(I i Pemaﬂme \
|T1yc~m ﬂﬁﬂbﬂ Bt’: b, —| mmmm nmaa.gm | {pmcﬂiﬁf)
BD=d — ee auaronans, LBBD . Haw:em nnowaeas
ﬁomou nose:pmuom NpU3MET
Wa Tpeyronbhuxa BBD (£B=90° /B =w BD=d)
BdeWSu, Bb= dsma -
ﬂocmmxy BOHHGR NpUsMa’ rrpaaunwaa, 10 ABCD —
XBQApaT, T.2. u3 pesHOGEApeHHOTO NPAMOYTONLHOTO

TpeyTosseMRe ABD AB=BDcos45°, AB:%ds&nm
Toraa P_ =4AB=2J2dsina, S =P__-BB,
Sﬁz;?-u’fdsinu-dcnsu=2\.’fdzsmucnsu_
Omser: 22 snccose

21.2. Mnpamuga

FaccuoTpEM SDOHSBOISHAIE MIOCKER MHOTO-
VIOALERE E ToTHy P, He Zemamy® = [I0CKOCTH
3TOr0 muEoroyroaeHEEXKA (pue. 158). Coegmmsus Tou-
Ry P mocseIoBaTessE0 CO BCEMH TOYKAME MEOMNO-
Vroobosine, moayvesas nupamudy. Ilps stom gaEu
MHOTOYTOALHHK HBAAETCHA OCHOGGHUEM nupamuds,
TOYKA P — eepmunoi nupamudm, a OTPEIKH, CO-
eINHAMEEe BEPIONEY OHPAMNALI ¢ BeDOIHHAMM ea
OCHOBaEHA, — Goxosuimu pefpamu nupamudsl. Ecan
OCHOBaEHe HHPAMHABI — A-YIOABHME, TO naowads
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i R

Pic, 159, Breoanorerme
THPH ML

§6°6°6

Anodrema — of rpe-

OCTD anogesans —

IS
P
M

D
Pauc. 160. Tlpasnannaa

HETHIPEXYIOILINMN
[[]IPHM'IIJUI

218

te Gox0o60R nogepXnOCMU PaBHa cymMMe omaseit
n TPeVTOARHWKOE ¢ obmell sBepiiusoil P — Goxowssiy

epanelt mgpmwé‘ﬂ. Tlepnesauryinp, npoBejerin il

VB BEPIAIEED IHPAMIGUL K OI0CKOETH 60 0CHORaNN,
ABNHENE ebtéomart HRPauaE. B uncrnoots, piine
mypa ma puc. 168 wmmeer swcory PO, iowepas nop
wenpmeyaspRa nmoekocen ABC,

Caore QEPRMMUERY TPEIOCROTO TDOMEXONAEIIN,
B QOOPYSSRHPEM BeIMUECTREHIMN 1MPUMI THocH-
BUIACH Apespue ersnrane (pue. 150),

Tlpammia PARLIBAETCS RPAGUABNOE, CCIn (0
OCHOBANHEN SBIACTCH NPARMILHLIT MIOTOYIOMLIIK,
8 OCHOBAWEE BLICOTH COBNALACT € IEHIPOM BTOID
mporoyroasnura. Ha pue. 160 nsolpaicena npasnin-
HOA NeTHpDEXVIOabEAS nHpaMuga PABCD: ee ocpona

HMeé — gpanpar ABCD, z ocuoBanMe e& BRICOTH
Touks O — Touka nepeceweEHMs Amarosaneli aroroe
KBaApaTa.

Bee Goxoenie pefipa npasuabuol NHPAMEAN DA
i, sce GoxoBBe TDAHH — paBnble pasnobeapennue
TPEYTOALEREN. BHICOTY DOKOBOE IpiMH DPasHALHGH
OHPaMESS, SPDOBEISHHEVI H3 ¢ BeDIINHE!, HEISBANT
enogexoi. Tax. sz puc. 160 orpesor PM — anogema
OpasuIss0oE nEpaMaas PABCD. Ouesnano, 9To Boe
anofexs: OPESEIRS0H NEDEMEIR PABHEL

Teopema (Popmyna nnowann Goxoson
NOBEPXHOTTH NPABUNBHON NTUPaMKUALI)
Mnowaas GoKOBOM NOSEPXHOCTH NPABWALHOM NUMpa-
MWAb! PaBHE NPOM3SEASHMIO MONyNepuMeTpa ee oc-
HOBaHMA Hs anogemy:

S =

P

% 1,
rae P__ — nepumetp ocHosanms nupamuasl, [ — ano-
tbema.

Aokazatenscrso

O Hycrs OCEOBEAHEeM NPaBILILHOR nHpamMmib
ABNAETCS OPESHABHENE -VIOIBHHK €O CTOpOHON d.
lockorexy Bee GOKOBHIE TPAEM OHPAMEIBE DABHbI

H MMeIOT THICHIARL —;-m[. TO
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| .
matet ||

1 1 i
8 =n—al=—an-l=—P_:l. R
- 2 2 - S

Ilnomass OOXEOH MOBEPXEOCTH DHPAMILIL PaBHa
cy:Me [JI0ImA el ee 60KoBOH DOBEDXHOCTH H OCHOBAHMA:
8 =5 _+8
Do Gone. ol

3anaua
Haliaure nnowoas BOKOBOW nOBEpXHOCTM MpABMNE-
HOM TpeyronsHOM nupemuasr ¢ anopemolt 443 om
v AAOCKAM YIOM NpW BeplHe .
4 A4  Penssiae |
TT'_;.;_GT-b. PABC — npapmnbHas T(peyronsHan NMpomiud
© ocHorarmen ABC (pwe, 161), Paccmonpum Goxosyro
s ARC 11 npmemml qnccpamy P, Tl evipme
soR0UN £ APC = o, Pl = A4f8 o, [

Tlockonuky tpeyronsHur APC pqamoﬁnn.pel-iubﬁ'f’: ¢ ocHosaHuem AC, 10 pricota PM
.ﬂllJﬂ.HB‘ICH'TClIﬁRE ere, mmmmwﬁ M ﬁjmzic*rpmﬂa Torpa Mz Tpeyrenumka APM

f.éM 90** z.am_ﬁ' PM= 4J’§ M) umeem: AM=PMigZAPM, AM = 48 tg

=43 1g 2 L (em). Tocxkorsky AC=2AM, 7o AC=2-4/31g 2 =T 83 1g E (cml
Halipem nnowaae Goxoscl NOBEPXHOCTM NMPaMMALT:

1 a = [
=— 3-8 31g—-473 =1441g— ;
5 aﬁgzwz l441g = (o)

Pwc, 162

Orzer 1441’9%:»2

21.3. O6bvembl NpU3MbI ¥ NUPaMUabl

Bel y#&e IHAKOME C DOESTHeM NAOUIAAM KAK-
=EC1080H XaDaETepHCTHEHR (QUETYPHE HE OA0CKOCTH.
A=SaN0rgyEol XapEETepHCTHEROH B ODOCTPAHCTBE AB-
===TcH obvem — DONOEATEIHERHE BeAHYHHE, KOTo-
D=% CTRBHTCHE B COOTBETCTBHE FEOMETDHYECKOMY Teay.
3z eHEANY H3IMEDCEHS 00LEMOB NDEAEMANT obbeM
=5oa, peGpo KOTOpONO pass0 eIRsERne ZanHsl O6uqEO
oGoeM o0oanayawT GyxacE W

[Ipeacrasmn cebe. 4TO MHOTOTPASHME TOIDYHRAIO T
B cocyn ¢ soapxoemsio (pue, 162). Tlpx ovom yponenn
FEANROCTH B cocyne nopuumaercs. OBmem smuiicocTy,

My



FNMABA VI. HavaneHbi# CBEAEHWA K3 CTEpEOMETPUN

BRITECHEHHON TENOM, MOMHO HIMEpHTL, npuuem on byier pasen o0LeMy
MHOTOrDaHHMKA, Ha ocnopaEm® Tasxoro HATIAAHOrO  OpPeiCcTaBIedms pac-
CMOTPUM OBLeMBI IIPHBME] B IHEPAME/ILL.

Kax mopectHo M3 Kypca mareMarnku 5 wiacca, 00beM ODAMOYI0JIb
HOTO NMapanjiefelunesa PABeE TPORIBRACHHIO TPeX ero Hamepesmil:

V=abe.

IMoekonsky ab — naomass OCEOBAHWA HapPAJIfIC/eNHIlela, TO MOMKHO
YTBEPAKANTL, 4T0 00beM napasyedennie/ia PpaBeH NPOMSBEJACHIIO TAOHALH
10 0OBONATIAN N BNy, ORASHIBABIGSH, IO TAKAS BHICONOMCPHOOIS CONPor
asera A moGol npwinr. Heex, obven npusml pecen npousteienuio
naoupudn. ee enOsHIA 1 eyrcommy:

V=g, .

DCNEPUNMEITAILHO MOKHO FEPONOBUTYL (8 B CRAPLINN RuaConx 0o
Oyaen JoRABIN0), WPO GEIN TPRSME W THMPAMIILE TMEIoT PANHBIE OCHOBAMMNS]
H OMMHAKOBLE BHICOTH, T0 00BExM NEPAMHAN BTpPoe Meunie ofneMa npes-
mul. Wrax, obvem nupamuds pasen mpemu npoussedenns naowyadu ee

OCHOGANUR WA GHICOMY:
v=1ls .m
3

Crporne ofocHOBAHNE TOZEKO YTO NPHBEACHHBIX (DOPMYA TPEACTAB-
AEHLI B KYPCe NEOMeTPHM CTSDINWX KARCCOB.

Bonpocbkl n 3apaun
@ YCTHBIE YNPAXHEHAS

220

724. OnpeaeanrTe BMA MHOIOFTOSSSHEAR. KOTODSI SBISeTCS OCHOBAHHEM
ODHIMEI, SCAY JANEAS NpiEswz Excer B rpamedi; 15 rpa=ef: n rpameil
725. Cymecrsyer au Dpnaxzs, soropas Exeer 9 pebep; 15 pedep: 100 pedep;
150 pebep? OnpegenuTe 3aRC=E0MEDEOCTS.
726. Yem orawuaercs:
a) npAMas YeTHpPeXVroabHaA OPH3MAa oT OPEMOro mapaiaelenniesia;
6) npasnnbHAR YeTHIPEXYTOILEAA NPH3ME 0T NPAMOVTOILHCTO MAPAJ-
nenenHunensa;
B) npamoit napanjenrenmEnel OT HPAMOYIOALHOIO;
r) NpaBHALHAA YeTHIPEXVTOAREAS nNpK3Ma oT KyGa?
727. B xybe ABCDA,B,C D, (puc. 163) onpejeanTe B3ANMHOE PACTIONONEHIE:
a) npAMbIX BC " DD AB u CD; AC n BD;
6) maockocrei B BC ﬁ AA.D A AC K B, BD
728. Onpepenure nmi Mﬂumyro:mma. no'mpuﬁ SABAAETCH OCHOBAHMEM
OHPAMEAL], €CAN RAaHHAA mEpamens umeet 4 rpamm; 11 rpasein; n rpaneil
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729. Cywmectsyer am THpamMHza, koropas umeer 16 pefep: 25 pebep;
100 peGep; 101 pe6po? Onpejennrte 3aKOHOMEPHOCTS.
730. Touka O — gcuopanme BuicoThl PO Tpeyronsuol nupamuan PABC.
Henserca nn gaEsss mUpaMMIa UPABHILHON, ecaH:
a) TotKa O — TeETp OKPYIRHOCTH, ONMHCAHRGH 0KoA0 TpeyroasangRa ABC,
0) rpeyroasEEx ABC paBEOCTOPOHEEMI;
B) Touka 0 — mesTp OPABEARHOrO TpeyroabHuka ABC?
731. B nmpammpe PABC (puc. 164) onpegennte B3auMuOe PacnONOKEHNE
NPAMBIX:
a) AC n PB; 6) PA v BC; B) AB u PA.

Puc. 163 Puc. 164

@ FPAOUYECKUE YTPAXHEHS

732. HosobpasaTe mpasuibEYI0 YeTHpeXyronbuyio npuamy ABCDA B C D, .
MNposeawre gaarcsaas rpaseft BD, BC, u DC,. Onpegenare BMA MHOIO-
rpausnka BC DC.

=3 733. Haobpassre cpassabayl Tpeyromsayio mipamuay PABC u nposegwre
ee puicoty PO. Coczm=mime Toury O ¢ pepmusamu ocuoszHEN A, B m C.
Pappw apr yrme POA4A, POB u POC?

NMACbMEHHbIE YTIPAXKHEHWS
Yposexb A

734. Hafigure naomazs:

a) GoxoBof TOSCHAHOCTH NPEBNALECH MeCTHYTOALEOH NPHAMLE CO CTO-
ponOil ocEcss=as 6 cu w Doxommim pelpom 5 o

6) noasoE noSepXHOCTH DDABNILHOR SeTHDexXyroabHol npuaum
¢ MIomaAs:0 gcEoanns 36 c® u smicorod 10 o

8) GoxoBOHE mOSepXHOCTH NDAMON DPHIMLEI, OCHOBANEEM KOTOPOR sm-
AAETes NPEMOYTOILHLIN TPEYPOALAUK ¢ Karetam# 3 om W 4 e,
a uanbonprmas Gokonas rpans — KBagpPaT.

221
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735. Hafianre maomass:

) GoROBOIT DUBEPESOCTE NPABHIALHOE TPEYTOALEOR HDHE3MBI © NJOIIE-
AbK) OCHOBRHESE 43 v u Bmicoroi 6 CM;

) nossoll Dosepx=OCTH NPAMOI IPU3ME!, OCHOBAHHE KOTOPO# — nps-
MOYFONBEER, 4 BRICOTA H AHAroHaNR GOKOBHEIX rpamefi pasHLl co-
orsercreen=zo & o, 10 e u 17 e

736. Ilaomazs Goxosod NOBEPXHOCTHE DPaBHIbLHON TPEYroAbLHON NpPHSMLI
pasua 90 cw®, a sricora 5 om. Haliure naomans OCHOBAHEN NPHIMEL
737. Hafiawre nacmans NOAHON NOBEPXHOCTH:

a) NpABHALEOE SeTHIPeXYIOALHOR NpH3MB ¢ BmcoTol 10 o u nao-
a0 Bosenod: rpamn 30 om®y

). mmmmuwmmfﬁ;r{wanmnmmﬂmﬂa o wemepemaanoy 8 o, 4 oo b o,

738, Hadipwre naongams:

a) moanesi VOBEPRROCIH  TPABIMBION T]JB},TJ‘OJ}lnI-mﬁ IRPAMMEADLT, nee
pebna mmpﬁ% PEBKSL

6) GonoBod TOBEPXVOGTI TPABHABNOE NIMEYPONBIONA  ADENE
0 CropoNott comoBams 2 o B anopemoli 4 om.

739, Hadipure maomags:

a) Boyonolt norepxrOCME WPABEILHONE TpeyroNmel wrpammi ¢ 6o
Kosun pefpom 5 oM ® anodemoiid om;

6) nonHoi NMOBEPXEOCTH TPABANLHON YeTHIPEXYTrOALEOH MHPAMMIALI
¢ naomaasn oczopanua 25 cM® m anodemoi 8 oM.

740. Boxroroe pefpo mpaBMibHON Tpeyroassol nEpammjsr passo 10 ,
a naomans GorosoE mosepxBocTH 150 w°. Haijiaurte yron memnay Goxossl-
i pefpaMi DHpamsass.

741. [lronass Dos=0E NOBEPXHOCTH UPABHALHOE YeTHPEXYroAbHON MM~
pamuanl passa 108 cx® npmvem naomans GoxcBoH DOBEpDXHOCTH BRBOe
fonsme naomase oczosaEus. Hafixwre croposy ocHosaEms # anodesy.
742. Hefizure ofues

a) NpAMOE nDEsNEs ¢ DACHIAILID OCHOBRERSA 24 cx® & Gowosnim peb-
poM 5 coM;

0) npaMOr0o DapazseAENHENEsa, eCAH CTODOEE! €70 OCEOBAHHE DABHLI
2J2 cm = 4 e yroa mesxay HEumz 45°, a Buicora napassenensn-
nega 8 ca:

8) OpaBEILECH TPEeFTOALHOH NHPAMHAL CO CTOPOECH ocHOoBaHNA 2 M
W BeicoTOlR 643 o

743, O6meM npapmabEoil HeTHWpPEXYToabHONH TupaMujbsl pasen 36 om®
Hauitpe nwicory nmpamaibl, €CHu Nepumenp ee ocvonanpa paien 24 cm.
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=2 744. Uniipmme: _
a) NIMEePORIST NPAMOYTOSBHOND TaPASASNCHIIISNA, DOBEM KOTOPOHIO
panes 126 em®, a naomann asyx rpameii 18 ov® uw 42 em?;
0) abmem paeaILoi GETHIPEXYTONLHOH HHPANMIMLL ¢ JaroHime
oenomaims A2 em w Borobm pegpon V1T om.
YposeHb b

745, Hatiurre saomauns

) Goreasoil MonepxneesE npame npue ¢ sameorai 100 em, ocnonge
IHEM ROTOPOR NIENRETE TPERIONEEES ¢o eroponanm b oty 1 B o

MO ey e G0%

0) noMOl HOREPRANGOTE  WHEEILNOE SeIAPeR YIONENOE NN
OO ErepONOT cenonanws 4 v w aparonanuo 8 o,

= T46, Madijiane WI0aM 110105 HOBEPKHOCTH npaNeH rpeyreiniol npus:
MLl, OCHOBANNEM KOTODOl ZBEseTcA NPAMOYIOALHME TPEVIOAbLHME ¢ Kare-
vamn 6 on u 8 oM, & auarosaas sanboanmedi Goxosoi rpann pasaa 26 cm.
747. Halipanre nxomans Goxopoit noBepxnocTs:

n) BPABHABHON INECTHYTOISHOR NHPAMEIN ¢ OoKOBsIM pebpom 4 cm
M UMOCKHM YraoM Spa sepinsne 30%

6) npasnnsnofl Tpeyvrozzmoll DEpaMEAN € NNOMAALN OCHOLA-
una 93 cu® u Gomos=me pefpom 5 om.

—> 748. [laompxs G0KoEOH NOBEXHOCTHE NPABANSHOR SeTMPEXYTOALEON nHpa-
amnw pasna S. Hafianre nacmass ocsopanns nEpaMHAN, ecan e anodesa
pasua [

749. Hafiawre ofnex:

/) npaxoll IPHIMB, OCSGS4HEEM KOTCDOE SBINETCH DaBHODEIPEHHASR
TPRUENHA ¢ DcHOBaswawy £ o = 10 ex B ocrpaim yroom 45,
a Hanboanmas Goxosss rDaEp — HKIAEADaT:

0) npasnassol TPEYIOIS=oH DHPAMEIL © SwcoToil 6 o 1 Goxonsne
pebpos 10 os:

B) Kyfa, I0NAAF NoSS0E ODGEEpEHOCTH HOTOporo pasma 54 en'.

750. Obnem npamsubuoil TpeyroabEol nNpasMul pasen 5443 oa, a Buco-
Ta — 6 em. Hafipare o6hex GpPAaBHABHON TDEYIOABHON MHPAMMILL, OCHO-
BAHHE KOTOPOH PABHO OCHOBZEW® NPH3MbL, 8 BCeé pelfpa pABHAL

—> 751. Haiaure ofsem:

a) nHPaMAAL, OCHORAESESX KOTODOH SBIASTCH TPEYIOABHHKE CO CTODD-
namu 4 con, 13 o = 15 oM, 2 snicoTa nHpaMMAL pasHA Hanboas-
medl BLICOTE ATOTO TPEYTONLHHKA;

6) npAMOYTONBLHONY NEpEIIeNenHTe/d, TACHIAAN TPex rpaneli RoTo-
pore pasust 15 em®, 18 cx® 7 30 ex'.
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Yposeub B

752. [Inaromanm Tpex rpaHell OPAMOYTOABHONO NApPAAfenenEIeAs PAB-

asi 10 cv, 17 cm ® 3729 cw. Hafizsre nuonaas DoasEcE DOSEPXHOCTH
napaasesennnesa.

753. Haiiaure naomaab Oox0BOE EoSepX=OCTH NPaBHILHOR TDEYrOAbHOMN
npnaw ABCA,B,C,, ecan nuomps rpeyrodsinka AB,C pasnia 12401 on?,
0 81O BLICODH, MHOBEJEHRAL I Copone ﬂﬂ, Ll ’Hhﬁ'ﬁ LB
P54 Tokanoare, wro Hoe Tpan TpeyroumHON TApaNR PABC pawin,
IS

) PA = BC, PB=AC, PC=AB; _

6) ZABP = £ BPC, ZAPB=ZCBP, LAPC=ZBAP.
755. Haiipire ofseM NpaBmiabuoil wernipexyronbuoli nupammsgm PABCD
¢ ocnonannem ABCD, Goxosoe peGpo xoropoil pasho m, a LAPC =G0,
756, Haipure obpeM DPaBRIbHON MMeCTHRYroaLION npramsl, Hasboina
Juaronans woropol passa d B obpasyer ¢ Doxonniv pebpom yrox o,

MOBTOPEHME NEPEL W3YYEHUEM § 22
TeopeTuyeckun matepuan

o JIIMHA OXPYIHOCTH 1 MA0IMAaasL [ 9 wnace, § T >
RPYIA3

* PEIenne NPAMOYIONEHLIX TPEYTOILHIKON,

3apaum

757. [lpe gzsanmiE0 mepHeHARKYISpESE XODAL OKpy:xHOCTH Ama=on 10 oM
i 24 cM e ofomit xomen. Hafissre AnpHY OHPYKHOCTH.

758. B octpoyroasuoM Tpeyroanaure ABC LA=q, ZC=Y, BH — puicora,
AH =m. Haiiaure cropory AC.



§ 22. Tena BpaileHus

22.1. UunuHpp

Orpeasuyio PPyIny OpPOoeTpANeTBenibix reomer-
PHEECKAX OOBEHTOR COCTABINIOT Teaa, KoTopkie of-
pasyioTCas B peayabTaTe BPAUEHHA NIOCKHX GHTYp
BOKDYT IPAMOIL.

Bopmy Ten BPAHICHMA HMET TPEAMETH, KO-
TOPHE YacTO BCTPEMAIOTCE B NOBCEJEEBHON JKHIAM!
IFAPANARIN, DYIBLNG, BEROTORLIE. BHEAL DONOBALIN
ylopon 1w me (e, 165),

Pacenmorpiny Bpamenne mioekore HpsmMoyros s
HEKA BOXPYr npswmoii, copepiacameid opuy us ero
cropon (pue. 166). 1Tpu spamienuy jise CIrOPONLL nps-
MOYTONBEHKA OMMCHIBAIOT KPYI'W, & eme ONHa cropo-
HA — HEKOTOPYI0 NOBEPXHOCTD.

" Texno, ofpasopaBHOe B PESYALTATE TAKOTO Bpa-
MeEss DPAMOYIONLHERA, BASKBAETCS WNAUNOpOM.
Wrax, ODHUAEEAD COCTONT MO ARV KPYPOB, ROTOPHQ
AemAr B PASHBIX NJOCKOCINX B Cconmeuialoves na
PANFENBLEWNM TePenocoM (UX NAIKIBAIT OCHOSAHUAMU

P, 165

Puc. 166. Bpamonne yuaundpa, & paguyc Kamjaoro us wux — paduycom
NPEMOYTONLHILKA BOKPYT uuzundpa), # BCEX OTPe3KOB, COSAHHEAIOUIHNX COOT-
UpRMOH, COAEPRAMER ero SeTrCcTBYHNEE TOYKEM ocEoBaHuii. OTpedkH, COEZHESA-
CTODOEY wom=e COOTBETCTBYIONINE TOMKH KDYTOB ocHomasxil,

EssBawTCs ofpasymwuxu yuaundpe u obpasyor
Gomoey0 ROGEPIROCMS Zuaukdpa. OuesEasEo, 494TO
OCEOBAHHA THANHApA pasas, a ofpasywmpe oapas-
FeZsHE W PEBHBIL

MMpamas, OPOXOAALIAA “ePes MeATPL OCHOBAHHIA,
asageTca ocew yuaundpa. Bucomol yuaurdpa
EAZEIBAIOT DACCTOAHHE MEWAY NAOCKOCTAME ero
oc=osasud. Ha pmc. 167 npamas 00, — ock
oEmIeApa, ortpesok AB — ofpaaymoman. OwesuisHo,
=70 ofpasywnifie ¥ OCh EAHHAPA NePOeHINKYASDHL

B ASCCROCTEY €70 OCHOBSHWH, CIeI0B8TenThH0, JTHO5AA
_ - ofpasywmas, TAK we wax #w orpesos 00, paswa
Pic. 167, 1lnaminp BBICOTE TMIEHAPH.
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N N

Uunvupp — ot rpeve-
CEOID "KHI"IHH,ﬂ,pﬂb —
KITaK, BRILLED

A A
H
B Bt B

Puac, 168, Pagneprign
(ool nonepsee
LRERIEETEBV T

Puc. 169. Bphmesue aps-
MOYTOALHOND TPEYTOIE-
HITES BONDYP Dpasod,
COZEPIRBINER 610 KaTeT

|P

Piac. 170

2726

Ecnp 60KoBYX NOBEDXHOCT: MHUIMHIDA paspe-
3=Ts M0 OAHON H3 o0pasvIOIIHX ¥ DasBepHYTH HA MJ0-
CROCTH, NOXYYHM passepmky Ooxosol nosepxmocmu
guaundpa (puc. 168). Ona mpeacrasaser coboit nps-
MOVCOABHHE, OfHA H3 CTODOE KOTOpPOTO PABHA BLICOTE
OEFEHAPA, A APYras — [JHHE OKPYKHOCTH OCHOBA-
mus. Hrar, naowads 60xo060i nOGEPXROCMU YUAUN-
dpe ewiiucasemcs no gopmyae

S .=2xRH,
z0e R — paduyec gunundpa, H — ewcoma.

TInornams NOFHOH TOREPXNOCIE IHIUMIDE Sk
erei cymmolt noitans Goxoenol TORGPENOCIN 10 110"
nreaelt GeHoRnmIE

3 b »“—'ISM“'"F :-2‘.,5.(-@“"'

LT

we 8 =2nRH 4 20R%, wum S, = 20R0RAH),

e ; pt ihocn S 1 1T}

22.2. Konyc

Teno, 0OpasoBaHHOe BPAINEHHEM ILTOCKOQ ITps-
MOYTOABHOTO TPEYTONLEMKA BOKDPYP npaMoil, comep-
Raiell OXMH M3 €ro KATETOB, HASLIBAETCH KOMYCOM
(pmc. 169). HlosepxHocTh KOHYCA COCTORT M3 Kpyra (oe-
HOSGHUR KORYCE), KOTOPLIE ONMCHIBAST TPH BPAIIEHAN
STODOR EA&TeT, H HEeHOTODOE NOBepXHOCTH, HOTODYI
CIECHBAST IENOTEHY34. OTa NOBEPXEHOCTH ABAAETCH
Hox060l NOGEPIROCMBIO KORYCa W COCTONT WA BCeX
OTDe3R0B, KOTODhIE COIMESIOT TOYRY, HE JerKallyi0
S THOCKOCTH OCHOBAEHA (SepuwiurRy xoNyca), © TOY-

Epaxoama Sepes BePIHEY KOZVCa H NEeHTP OCHO-
s2==s, — 0Ch0 xouyca. OTpesox ocHE, COEANMEROULNE
BSpImHHEY KOHYCA © HEETDOM OCHOBAHHS, DCPNeHAHKY-
ZSpeH MAOCKOCTE OCEOBEEESA. JTOT OTPe3OR NRINETCH
seicomod xonyca. Ha puc. 170 vouxa P — pepmmEa
nosyea, npaumas PO — ero ocs, orpesox PO — BmicoTa
womyca, oTpesor PA — obpasywmas. Owennino, 970
BCe o0pasyiolie KOHYCa PAaBHEBL.



§ 22. Tena spauienns

2l

Puc, 171, Passepria
GoROBON NOBEPXUDCTH
HORYEN

Puc. 172, Bpamenne
HOAYEPYIA BOXPYD HP#-
Mo, copepaamen aua-
MeTR

EE XS

Cihepa — o7 rpeue-
cxoro schanpan —
wap

Ecan paspesaTth (OKOBYH DCOBEDEEOCTL ROHYCa
no oSpasvmed H PASBEPEFTE e¢ Ha NAOCKOCTH,
ooaysEM passepmiy O0K060U ROGEPXHOCMU KOKYCa
{puc. 171). Ona geiserecs KPYIOBLIM CERTODOM K[VIa,
paguye woroporo pasen obpasyiomeil xouyea [, a jim-
HA JyrH — JQuImHe olpyacdocrn ocHonadns. Torga
OTHOLIEHWE TNOIAMN 3T0I0 KPYIoBOro CceKTopa ® I1110-

ajn Kpyra paguyed | pABHO 0THOIHEHMIO JiJ 0 HE

Jayrm AA K AnMHe OKPYACHOLTH pagnyea [ — = EEH—.

.,  2nl

Oreloga caeiayer, 1o naowads Boxkosol nosepx-

ROCHIIL KORYCR GHMUCARCMCR o dopmyie
Smm » ERI’

2de R — paduyc ocrosanun konycea, | — obpasyowmas.

TLooniaas Tonuol NeneDXAGER WHEIHLRa s
orea cyunMod nuomany Ooxosol NMOBEDXHOCTH M ILAO-
ImapE ocuopaMa: S =S _+S _, re.

S, . ="Rl+xR* nau §__ ==R{+ R).

22.3. Llap. O6bvembl Ten BpaLleHus

B peayasrare APALIEERHE DONYKPYra BOKpPYT
npasoi, cogepmaniell ero jgmamerp (pme. 172), obpa-
syercs wap. Hlap ApAseTCsH PeONSTPHEYECKEM MECToM
TOYEK IIPOCTDAHCTER, YAAJCHHLIX OT AAHHOR Touxn O
(yewmpa wapg) na paceToNEFe, He TPEBOCXOAAMEE i
(paduyc wapa). :

Tlopepxnocrs miapa naseisaerca cgepoii. Cihepy
HeJALES PasBEPHYTH HA IJIOCKOCTH, TOTOMY A8 TOJy-
GeHiE QOPMYJIEL ee ILIONRN monsayioTes Bojee caox:-
nEIME paceyigiennanu, Jlokazano, uro nnomans cdeps
B Yersipe pasa Gosbile NIONARH KPYra 1010 e pajn-
vea, T.e. maowads ceput awrucaRemen no gopmyae

' S =4xR2,

:de B — paduyc cdepu.

Hras, qRINEIP, KOEYC B [Sa3p SEINOTCE OCHOS-
HbIMH TesaMH Bpamenus. Jrofm naraafHEe npeacra-
BHTL EX Oﬁ'bEll.H. MOJKHO BOCHOJB3OBATLCH TEMH He
paccy;xXACHUAMH, WT0 W i MmuHororpaEEmEKos. Oua-
KO MOMHO PAcCY:AATH M NO-APYTOMY — HAUDHMED,
NPeJICTABHTE, TT0 WHJAMH/AP — 3T0 CTAKAH C HAGANLHO
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TOHKMME CTECHKAMMW, KOTOpbiil Heo0XOamMo 3anoiHuTh
HEUAKocTEo. Ofben 910l MRUAKOCTH MOMHO TIPHHATL
aa ofisen mHMHHEAPA.

BmnieM B3 UBAWHAP NPEBHIBHVID R-VIOIb
HNIO TipEeMY M ONMIUEN 0K0N0 e JPpasuablyio
neyronsrEye npuspy (pue. 178, @), 1pn sospacranmn n
HNOMGAM OrHoBaIMHE SR uPHaN B CUpeMILe
16 MIONEEY OCHOBANRA LANMBAPE, 1 00BeMEL IpBaN —
16 obneny HIIHAPa. YORTsnasg, W0 BRICOTE TPUEM
1 OANTEEEDA PABRL, HMEEN
Viyn = mREH, 20¢ B — paduge yuanndpa, H — svicomi,

TMomuaysacs AHANOTHUNLIMY  DACCVIILEN MH MY
JANS KOHYEH B NPANBIBHIN  N-VIONBELIX TEDANAL
(pye. 178, 6), nwmepm

i 3
- =-3‘ER'H + 20¢ R — paduyc ocnosanus xonyca,
& H — ssicoma.
Puc. 173. Haxomcxeuse Popuysa o0beMa mapa SBASETCH CISICTEHEM

» Gomee CEOXREMX DAacCyESSHEN, DOITOMY ODEBOINM ee
obweMon
fGes merEsABOro OULECHEHBS!

= %r}t", 28e R — paduye wapa.

3apcyo
Halaure nnowans bGoxosold nosepxHocTu u obbem
KOHyCa, OOpasyroulos Kovoporo pasHo | w cocTasnaer

€ BLICOTGI KOHyca yron (L
Pewerne

" Tlycre Acs xoHyc ¢ sscotou PO (puc. 174). Mz npamo-
yronsHoro TpeyronsHuka APO (£L0=90° LAPO=0
PA=[r AO=Isinex, PO=lcostt
To popmyne nnowosn G0KOSOR NOBERXHOCTM KOHYCO
S__==RI=x -A0-AP, S5_ ==lsina.
i Tlo mopmyne obbema koHyca
Vv =%xR2H=%x-AO“-PO. V= %n.ﬂsin?a-cosm

Puc, 174 L
OTaer: misini, %n!’sinzrx cosu.,

© Ha pannom pucynke reomerprrieckie Tesa H3obpaxensbl Hea MYRKTHPHEY e (1. o gk
npnapadnLe).
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g <£. Ie6a spalleHnn

Bonpocbl n 3apaun

¥

o

YCTHbIE YTNPAXHEHUA

759. Bepno mm, u9To:

a) obpazyoman nuANEIpa Goabire ef'e BLICOTHE

) ofpasyoumas Kosyca Hoabme er0 BLICOTH?
760. Cymecrayer am napaiieibEn GEPEHOC, HPH KOTOPOM:

1) OO W OCHOBALIBH DRINEUPA MEPERONT 1 JLToe;

G) opma. ma obpasyiomux ltfé}i;:i?cg; HEPeRoAHY 1 apyria?
761, Moucer gm naomans 6oroBol norepxuoes Konyea s papnoi nio-
A BP0 ocxoBana’
TR, Pajoye opuoro P PEBen JwamMerpy ppyroro, Bo exonsiko pay 1o0-
EAL NOREPRUCEIE nepBoro maps Gonniie MAGIANRY NOBEPRHOCT NIOPOIOT
Bo cxkonsko pas ofseM nepsoro mapa Goavme obbema sroporo?
763, lluauuap M KOHYC WMEIOT PABHEIE Pajiiychkl OCHOBAHMIE M paBHbLIE
pricornt. Kaxoe ma a1ux Ten umeer Somsmmil o6mem? Bo cxonbxo pas obnem
Bonsuiero Tena npessiuacT obben Mesbiero?

FrPAOUYECKUE YNPAXKHEHWA

764. Maobpasure waauuap. poregpre mramerp AB opnoro ¥s ero ocHops-
auii. [Iposenmre u3 Tovex A = B mepresganynapu AA # BB E miocKoCcTH
apyroro ocuosasns. Onpeseamre sua seTHipexyroasuuka A4 B B.

765. Haobpasure mouyc ¢ sepmmuoit P. lIposeamre amaserpsl OCHOBA-
sna AB u CD. Onopenexure Buz TpevroassnEa APB. Pasan au Tpeyroannm-
kR APC » BPD?

NMACBMEHHBIE YTIPAKHEHWA

Ypogenb A
766. Buicora ummamuapa passa 24 cv. HalgurTe miaowmans oCHOBRHMA 1M-
JMHADPA, eC/IH OTPE30K, COSMHHSIOUHIT HEeHTP OCHOBAHMS € TOUKOH OKpPYIK-
HOCTH APYIOro OCHOBAMNA, pases 25 cm.
767. Hailjiare naomams:
4) noNHoE NOBEPXHOCTH HMANHADE ¢ pajuycom 4 M 1 Beicoroll 6 em;
6) GoroBOil HOPEPXHOCTH WHAMEAPA ¢ IACHAALIO ocHoBaHusa 20m cm?
¥ obpasyromeit 10 om.
768. Haipmre maouiamn:
a) Goxosoif HOBEDXHOCTH HEIHSADE ¢ PAINYCOM 4 CM, eCEH passepT-
Koil G0xoB0lf DOBEDZEOCTE HEAHEAPA ABIAETCHE Ksazpart:
6) noneoff SOBEPXEOCTH HEANELPA, o0pas0BAHBOIO BPADICEMEM KBAJ-
PiTA C ZBRATOHANLID 3J2 em BOEDVT CTODOHBL
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769. Ilpamoyroasusiii TpeVroZbHHK € THNOTeHY30if 6 ¢M H oCTpeIM yIv
aom 30° ppamaerca BOKEYT Doabinero rarera. HalinuTe pagHye OCHOBAHUSA
I nnicoTy oBpRIOBAHHONY HOBYCA.
770, Hadimmre 1nyoniais:
a) DOKOBON HOBEPXBOETH KouYea ¢ eBpasyomel 13 ¢y 1 prcoTol 12 ew;
0) noawoll nonepxroeTH wonyea, obpasyowas xoroporo passa 10 cm
1 cocrapiser ¢ swcorolt yroa 30°
771, Hafigare naouians moanoil Nopepxuocti Konyca, IA0MULAME OCHOBANIS
Koroporo pasia 91 cn¥, a seicora 4 oM.
J72. Haiisre naoiia/is ¢heps ¢ paguyeom 2 M.
773, Haiigare obbem:
a) uannapa, o0PA3eBAHHOrG BPamieHneN HPAMOYIOIBHUKA €O eropo:
nany 3 em v 5 cn Boxkpyr Gonsiedl CToOpoHbI;
0) Komyen ¢ BHICOTOHE ﬁ N nﬁlmmrmnmifi a5 ey
B} MEPH, UAOUIANL TK il Kooporo pasia 36 et
774. Haitaure obbem:
a) ETMEAPA ¢ NiomazLio ocuosampa 16w ou® B Buicorol 5 oM
6) xoeyca, ofpasopsmnore BpaieareM PARHCOEADEHHONO OPAMOVIONL-
HOPO TPeyroJbHERA ¢ rEnoTeny3oll 342 cm soxpyr ravera:
B) apa ¢ pagmycos 9 om.
YposeHe b

775. Hajizmre naoumams:

a) OoxOBON NOBEPE=OCTH NEAHHADA, ECAH OTPESOK, COSAHHAIILRE
IEETP OCHOBAHES C TOYKOH OKPYMHOCTH APYTOr0 OCHOBAHEH, pa-
BeR @ B ofpasyer ¢ OCHI0 DEAHBAPA yroa o)

6) noagoli NOPePXEOCTH HHAMHADPE, 00pajoBaHHOID BPANICHHEM IIPH-
MOYIOALHIKA ¢ gearosanbio 17 ev ® croposdoil 15 cn BOKpyr
ZaHEHON CTOPOHEL

776. Haiizmre niomans solHOR OOBEDXHOCTH NHIHEADA, €CHH LIOMALL
ero ocHosazma passEa 9x o, a cepexmma ofpasviomed yzaneEa oT menTpa
OCHOBAHNA Ea 5 oM.

777. Haiizare niomajs TSOAHON NOBEDXHOCTH KOEYCH, SHICOTA EKOTODOro
passa 20 cx, a oCHOBaSme BAMICOTH YVIANeHO oT obpasveoue# =2 12 om.
778. laomans GoxoBoft sosepx=ocTs xouyea 32x ox’. Haltaere piomass
OCHOBAHHSE ROHYCA, €CIH ero OOpasvINnas DasHa AHaMeTDy OcHOsannd.
779. Haiiaure njiomans moaHol HMOBEPXHOCTH KOHYCA, B KOTOPOM VIO
mexnily obpasviouielt ¥ szicotoil pasenn 30° a paccTosHHe 0T OCHOBAHUA
BBICOTHL A0 cepeannn ofpasylomeit cocrasnner 8 om.

780. Ob6wem mwapa pases 36m ev®. Haitaure nuomags clephi, orpamutn:
nalowed nagusil wap,




§ 22. Tena. spawenns

781, Halipnre ofnem: :
a) MAMBEApPA ¢ BuicoTolt I, ecnm xopaa ocnosanns anmpoir Mo ora-
THBRAET ANTY O}
6) xouyea © mepmupolt P u gmamerpom ocnopanma AB, ecny
wpeyronsume PAB ppamoyromsab# nouMear vaomans ¢ cmb,
782, Haiipyne oGbem 1nonyea, obpasyoman koroporo pasia 10 ¢m, a o
s HOKOROIE MOBEPXHOCTI PaBIa TIOLLA I BGOROBOH NOBEPXMOCTH MBI~
A6 e opmamerpon B oom 1o eBpasviotiei: 12 ow,

YpoBeHb B

783, Ilpamoyrossuuk, IJI0mMazs KOTOPOro paBda S, BPALLaeTCH BOKPYT CTO-
ponu. Haiypare nnomans Goxoroit mopepxuocti 06pasonainoro wummHpa.
784, OGpasyioman xouyca cocrasaser ¢ ero swicoroii yron o. Hafiaure
HAOM@AL 0CHOBAHMA KOHYea, ecay miouaasL ero 0oKoBOil TozepxuoLIH
passa Q.

785. Hailimure ofneM mNIHEApE ¢ DIOMANHI0 OCHOBANHA Q H IIOmaIsI0
foxopoit momepxmocTH S.

786. OGpasynomas KOHYCA DasHa THAMETPY ero ocHOBAHHA. Haltmirte mio-
ngass GoxoBoOfl NMOBEPXHOCTH KOEYCS, €CAH €0 BLiCOoTA pasHa H.

3apaun ans NOAroTOBKM K KOHTponbHOW pabore Ne 6 -

1. Ilpamme a m b nepecexaiores B Touxe 0. Byayr am sce npsmsie,
KOTOpBIe nepecexaior obe NaHHLIE TpAMLIE ¥ He NPOXOAST Yepes rouxry O,
AeMATE B opHoil maockocTH? Orser obocayiiTe.

2. /lana npasmxsEas TpeyrombEas mpuama ABCA B.C, (puc. 175). Onpege-
JAHTe B3AHMHOE DACHOAOKEHHE NDAEMBIX: B,

A,
a) BB, u CC;; N
6) AC n BB;
B) BC, u AC,.
3. OcHoBanMeM NPAMOro napaizielerHueNa HRNs- B
TS DapAAALTOrpPAMM C0 cTopoEsmME 8 cm m 10 cm .’
B ocrpaiM yraom 30°. Bucors napiasescneness pasHa -

MeHLIDeH BLICOTE ITOr0 Napanresorpamsa. Hafigrre

DI0IIANEs DOAHCHE DOBEDXHOCTH CapassencnEmens. Puc. 175

4. Haiiaure obbeM nNpasmInzo TPEFrOABEOHE DHDS

ML ¢ BeicoTol 4 cM w OoxoBeim pebpom 5 oM.

5. ITaoumiaas Goxosolt HOBepXHOCTH MEANHIPA DABHA NACIANE €70 OCHO-
sasits. Haftnure ofpasyrwinyr nEanEspe, €Cal ero AHamerp pesen 16 .
6. Haitnure ofbeM KOHYCR, CIH YIOI MERAY €0 00pASYIME# B BRICOTON
paser O, a cepeauwHA o0pasyiomeid yEazesa oT OCH HA paccTogHEme 4.
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Utorn rnaebi Vi
WUTOrOBbI OB30P IMABbI VI

MpsaMble ¥ NNOCKOCTA B NPOCTPaHCTBE

Cnocolvl nposedenun nacckocmu 8 nPOCMPancmee

Yepes ape nepecekamnnpecs Yepes npamyio 1 109Ky,
NPAMBIe HE TPHHAAIEKALIVIO 9TOH IPAMO
g [ ﬂ_ iy 4 A -
P AT g
LS ¥ i ;
Hepen upe MARATIEHRIRC NPIMEE Hepnes Bpm MoK, e AU

38 ook

Lr— Pall P 4

Biaummnoe pacnonoxmenue npimnos i LACCKOCME 8 LPOCMPANRCMEE

ITpaMas gemuT [Ipsxas nepeceraer Hpamas mapannernua
B IIOCKOCTH OAOCKOCTH NAOCKOCTH

(2]

T LT LT

Bzaumnoe pacnonoscenue npamux 6 LpoCmMpancmee

Hse npamue Ilze mpantbie Ilee npambie
nepecexanTen Gapanaeabihl CHPenHBaKIHecH

[~ |\ =/ | [~ *7
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Wtorn rnasst Vi

Baaumnoe pacnonojcerue naockocmeil 6 npocmpancmee

Jpe II0CKOETHE TAPANIeILEEL JBe IocKoeT Hopeceraires
' ' i 1O NPV OT

AL

MuorerpanHsKm -

puzma

Hanganonnnn Hpswas

s

IlpssoyroasHELE Ilpasnassas
I - : =
apaisenenunen ap 2 mpasMiia
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FMABA VI, Hauanshbie cpeneHns Uz crepecmMeTpun

Ocnonupie (hopMyasI ZAA THPAMHI H IIPH3M

HPAMOL WPUIMVL NPAGHABROT NUPANU bl
B el 1% |
Sl'rr-u ! i H, -S.i':q':n = E"ﬂnrn il
vpe P NepHMet) OCHOBANES. e P, — DepEMOTp 0CHOBANS,
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10.
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13.

OIIHHJHTG BRAMMHOE Pacimoaodenue B HI}DCT—]J&HGTBE ABYX NPHAMEIX,
NPAMON M IJIOCKOCTH; ZBYX THOCKOCTEMH.

Oruunsre npusny. Kaxas nprsma HassiBagres npaMoil; npasuasnodi?

Ormmumre napannenenmmen. Kaxoll napamuenenune) Hasmnacroes
APHMEIMG NPSNOYreNsREMT

Baumamure Gopmyms naomanes Goxonodt w monmelt nosepxnocrell ups-
MOM TIIENMI,

Onmnmane mapawany. Kaxag MUpamMuAR NasbEaencs MPanmmmei?

Yo waxoe anoewe opspEaBERes WIpANTLRT éemxmm'm hopwyuy
mnontan Goxouol mosepxHOeTH NPABHALHOE MEDAMMALL.

Sanumure QOPMYIL 00LEMOB NPAMOH NPH3IME H THPAMMALL
Onummure NMAMHAP X €ro 3AeMEHTHL

Sanmmure dopmyss maomaged OOKOBOH H HOXHON noBepxHOCTed
DHAHBEADA.

Onmmsre KOHYC H €0 aoMesTnl.

Sanuumre QopMyas msomesgen Ooxosoli B DOIEOR nosepxsHocTeff KO-
HYCH.

OnmmuTe map ¥ samEmsve QOPMYAY LIOMAZH Chepsi.
Sanummre dopMynsl ofseMos nHAHEADA, KOEYCa, MAPA.



FMABA VI, HayanbHble CSeSeHNA M3 CTEPEOMETRHN

NCTOPUYECKASA CITPABKA
CrepeoMeTpun K3k pasmen reoMeTpyi 3apoxaanacs
W pa3Buveanacs ofHoBpeMeHHo C NNaHumeTpHen. MNoytm
8CE YTBEPX/IEHUS O NAPAFTENGHOCTUA U NePNeHaMKYNAPHO-
CTA NPAMBIX W NNOCKOCTER B IPOCTPaHCTee Obinn mM3BeCTHLI
8 [ipessed [Peunm, HOMBNO T3KMX YTBEPXACHMIA M3NOXKEHO
8 «Havanax» EBxnupa.
CBOMCTBa MHOTOTDaHHIKOE W TEN BRALUEHWR NEPBH
'.f' M CHCTEMATANRCKIA ABNOMIAIE APEBHENHEURCIME: IGaTema.
[Tk Kpove Enknipe, cneayet OCOBRHID BT Apii:
WA, ICOTOPI 13 MY CROMY PRBOTAX MCCHBAOKAN CEOMETEA |
| Ten Bpallents, Opnam Us othesaTenei teopiam Kominierkis
| NOBEPRIOCTER CHUTARTCA APEEHer PRYecKkIi reomerp Anoi-
notvi Neprekiain (ok. 262 — ok, 190 1. jo H.a.). B pabore
- goHMIeCIIAR COMRMIAS? ANORNOHIIA PACCMATPIBART CEYeH
 OBEPXHIOCTER, oBPasoEARKLIX BPALICHMENM ORHOM 13 ABY
Nepecekaupxcs NpAMbIX BOKRYT ARYroi. 21a pabota okasa-
Na BAKAHNE Ha Pa3BUTUE MEXaHVIKM, ONTUKW M aCTPOHOMMM. it
BaxHble nceneposatns & obnacv reometpun mHo- 1§
FOrPaHHMKOB NPUHAANEKST BCEMUPHO M3BECTHOMY yKpa-
MHCKOMY MaTemamiky Feoprwio Qeofocsesusy BOpoHO- ~E==
My (1868—1908). B vacr:ocn, o woanenosan npodnemy skl
3aNCNHEHNA NPOCTPSHCIES BSTHLIMK BLIfTYKNLIMK MHOMO- 3
TPAHHHMKIMA.

g Ofbemb HEXOTODEIX MHOTOTPAHHUKOS YMENW BRNUC- et
F ST elie B [ipesHem Erunme. B 3HaYNTENbHON MEDE YCDBED- ik

LWEHCTBOBAHMID METORO0B SERUCTEHMA 0DBEMOB reoMeTpy-
¥ secxux ten cnocobcrsosanm paboThl UTANBRHCKOMD Mare-
* maruka bodasexType: Kasamsepu (1598—1647), xotopsin A
§ YCT3HOBIN NPU3HAK TEN, MMSOUBAX PaBHLIE OBbEMYI, Hisie
¥ saBeCTHLIM Kak npwean Kassasepw. HO Gporas Ccospe- -249)
¢ meHHan TeOPUA 0DBEMOB, SCSCEaHHAR H3 METOASX Mate- Mkﬁh
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6 TEMATVKA COOBLLEHWIA 11 PEDEPATOB K FTIABE VI

1

2.
3.
4

IMpasnasHble H NOAYEPEBHALERIE MHOMOIDEEHEEH.
3sesauaThie MHOIOIPEEEURR.

Kpnerannm Ka4K ecTecTBeHRHLIC MHOrOIPaHEHKN.
Opuenranns noseposoeta. denrva Mebnyea

PEKOMEHAOBAHHBIE MCTOYMHWKIA MHDOPMALIAIN

1,

s

M‘aunamwrmum spocromeria gos, 68 wmacis, T 1 I“I‘ex-mﬂ = K1 Pap
ks, 1068, — 820 ¢

Mavesmamnunn spseromaiis aus crapuminy wsdein, Teomerpia. 1% 2
[Texer] / ynopap. Ji. B. Kosamsnosa. — K. : Paa. mx., 1969. —
383 ¢

Tonapus, H. Il. Crepeoxerpns, upeolpagosasus maocxocTs. T. 2
[Texer] / A. II. Nosapa=. — M. : MITHMO. 2004.

Hpaconos, B. B. 3agass mo crepeoverpus [Texct] / B. B. llpacoaos,
H. ©. Mlapsirun. — M. : Havea, M. pes. dus-mar. awT., 1989, —
288 ¢. — (Bxa mar. sp¥==a).

Cumpuoss, H. M. B mz=pe mmororparsmxos. — M.: Tlpocaemenne,
1995.

MMackonsckan, M. 1. Bpscraannt. — M.: Hayxa, 1985.

Harepaer-Gubanorera MITHMO. http:/ilib.mirror0).mceme.ru/
Cafit sugasunTBa «Pasoxs. hitp://www.ranok.com.ua
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7—9 KNACCOB

787, Towtn B w ¢ pehcsn na orpeaxe AD womwolt 24 ew, HMadixare pumny
ovposka BCO, eomy AB=7 ow, AC:CD=8:1,
788, Cywmn wpox yivion, oGPASOBEBIEXCH TP TEPECCUCHINM ABYXR 11D
M, pasna 220° Helipwre yrom Mesny JauEsIMm TPSMBING,
789, B pannoGexpenyom rpeyromsuime ABC ¢ ocuosanmem AC npesencnm
Mennam AN 1 CM, Jloxasore paBesctno 1Peyronbunicon;

a)y ANM w CMN; 6) ABN u CBM.
790, 13 TPOYIOILIIIKE ABC GuCCoRTPHCE BHEIIRENO yean upy pepumne B
napadaensna cropone AC, Hoxammuare, uro AB= BC.
791. Jloxawmte pasescrso TpeyroasaExos ABC n A B.C,, ecan BC=BC,,
£ZA=80% £B=/B, =55, LC =45
792. B npsmoyronsaon TpeyromsEuxe ABC cepeImHENI NepHeHEHEYAND
K runorenyse BC nepecexser =arver AB B Touxe M. Haftgure ocrpuie yram
TPEYrOALEHMKA, eeal LAMC=50°
793. B npamoyroassoM Tpevrossumxe ABC ¢ ramoresyscit BC nposezena
Guccextpuca CM. Orpesok MK — smicora Tpevronssmxa CMB. Hafiawre
OCTpEIE yTAM TpeyroasEEKa ABC, ecaw JAMEK =140°
794. Jise cropons Tpeyross=msa passs: 5 o ¥ 12 cx. B xaxex npegenax
MOKET H3MEEETHCR IINEA TPSTSE€E CTODOHEN., SCAH YIoA MeXIY IasSHELIMM
CTOpOHEME TYTOR?
795. Toctpofite Tpeyroapsss 0 CTODOHe, NPHAIKAIMEMY Yray W Guccex-
TpHCce, NPOBeNeHNON M3 BepiEELT 2TOND YrIa.
796. OxpyxHOCTH Kacaercs CTODOE yraa A B Touxax B u C. Buccexrpuca
yraa A nepecexaeT JAHHYD OXDy=s=0CTs B Touxax M u N. Joxamure
paBeHcTBO TpeyronsEExop MBN = MCN.
797. Ha croposax AD u BC mapeaxsesorpamma ABCD ormevenst Tourn M
u N coorsercreenHo, npusem AM =CN=AB. Jlogaxnare, YT0 YeTRpPEX-
yroasuk MBND — napansesorpamms, B HaiaaTe €ro yoam, ecan ZA =800
798. [Inaromanw pasHObesZDes=ECH TPaOENHH BIAHMHO NEPIEHIHKYAADHLL
Joraxcure, YT0 CepPeANER! CTODOE TPAIEIAN SRAMIOTCE BEDIIHHAME KBaADaTA.

799. Oceosamue pasrofespessoro TPeyroAsHHKSE BMAHO M3 HEHTDA ONECAN-
Boft oxpyxuoern nopy yruom 140° Halizure yruasr tpeyroabuuka. Crombro
pemenuii umeer sagzaua?



Japayv Ha NOBTOpeHMe Kypca reomeTpun 7—9 knaccos

800. Ilpsmas, mapansensEas OCHOBAEMIO PABHOOEAPEHHOPO TPEVIONLIH-
Ka, Aeant OOKOBLIE CTOPOESLS B OTHOMIEHHM 3 : 5, CUMIAA OT OCHOBAHUS,
Haﬁuwre.u.mm-y OTResKa NpPEMOH, SAKMIOUEHHOID BUYIPH TPEYIodLINKE,
BEANE CPOIISS THMHEH, COSIMHEMIOIAA COpeAunLl DOKOBIK CTOPOM, pAR:
ny B oo, .
1a mq:-umm .u.imnoﬂ 100 (.M n_. rﬁ GM I-lam_;urm nmmm n-l-pesuan, Ha m,:-'rtr
PLIO JGAHT PINOTeNYaY BLGOTE TPEYTOMLHI KA,
802, ais e HCPMMER) % TAOMGHDH TPeYIOALINIE O croponami & ow
n oAb em o oyion mengy mwoes 60°
8O3, B wpeyrommme oo croposamm 11 em, 25 ow w 80 o mowennn oxpyig:
noews, Hnipre npomans IpasnmLEere MHeyreaminti, MINCHINNeIG B a1y
QI IO, .
804. lluowmany napamwencriamwa pasia 21 cv”, a ona M3 ero BEICOT —
3 o, Hafipnre MeHMNYIO AEaroBams NAPANNEAOTDAMMA, ECHE €0 ucrpuﬁ
yroa pasen 45°
B05. Paanye oxpymsocTs. mt:&nno# B DasHOOEADEHHYID TDANCIHI, D
Ben 6 cm, n pasnocrs ocmopamEuE — 10 ce. Halipnre nnomsss ypaneis.
B06. Halianre nnomens xpyre, » KOTOPLLE BUMCAE NPAMOYIOIBHI TpE
YroARAHK ¢ kaverandy 18 c= = 24 o
807. B rpeyromsamxe ABC AC=5b, ZA=0, ZB=P, Hafinure snico-
Ty BD.
808. Tpeyromsunx ABC 3zzs= mocprsmarame sepmuu A(-6; 1), B(3: 0),
C4: 5). Hafianre rawsy Mez=a=H, CPOBEIEHHOE H3 BeDIIEEN B.
809. [lara vosxa A(l; 2). Bazaire:
a) HEHTPAALEYE CHMMETDH®, HDH# KOTODOH ASHHAH TOUEA NEpexoHT
B8 Touxy B(-3; 4);
6) ocesy® CHMMETPE=®. HPH KOTODOHE IaNEAS TOYKA NEPEXONET
B Toury C(-1; 2}
B) NAPAANEALERIE NEpe=0C. UPE HOTOPOM JIAEHAA TOYKA OEPEXOIRT
B Touxky D{—4; -1k
r) DOBOPOT ORKOAD H2SAZA KOODANHAT, ODH KOTODOM AAHHAA TOUKA
NepexoauT B TOWKyY E-Z: 1k
) rOMOTeTHIO ¢ USHTDOM B HaTAle KOODANHAT, NPH KOTODOH AaHHAH
TOMKA NepexogRT B TOIXY F(3: B).

810. Jlan napasnenorpams ABCD. Haiymre AC+BD-2AD.
811. Haiiumre yrus Tpeyromssnra ABC, ecniu AB (-43 3), BC(T; 1).
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A " B

Piac, 7 Oupopesonng
JUTITHE 0K PYSCHOCTH

Puc T78. K poxsasrens-
CTRY AeMML 0 DCpUMeT-
X RBITYEIRX MEOTO-
YTOIARMNKOS

MPUNOXEHNA

Mpunoxexne 1. AnMHa OKPYXHOCTH

M nnowans Kpyra

PacemoTpust KPHBYIO ARENIC L, cOeIMHAIONIVIO
rouxd A u B. PasoOnem ee TouramMu 4., A, ..., 4,
53 n 4acTedl ¥ paccMoTpEM (PHTYDY, COCTORULYIQ
#3 orpeaxo AA, , A,A_t, A:“'a! iy AﬂB —  noMa-
Bvio AAA,..A_ B (puc. 176). Hasopem Takywo JoMa-
=Y BOHCAHHOH B KpuByo L.

Inunoit xpuBoil L HasusaeTcs npeaet, K Ko-
TOPOMY CTPEMMTCS ANMHS BNHCAHNCGH B Hee NOMaHOH,
ROTAS KONHYECTBO SBEHBEB HEOTDAHWYEHHO BOSPACTACT,
2 ¥x ganHa npPROAHKAeTCH K HYIW0.

Taroe pee ONUPEACIINIE MOIMUO WPHMARINT: 1 11§
ONPENLNENIAS NWANM  oxpyacnoeta, TIpy ouom  noma
Hg GYNOT MUOTOYIOMIAKIIKN, BIACATINGR 1 NOIyIe

ORPYIIOCLL E:f_mm ﬂ-’"?'],

Omiaxo A0S KOPPERIHOEM THKOI. ONDOAENeN s
HYROHO NOIAARYYL, VIO VIASAHILIE NPELeH CRmeerye
Dro JAOBONLNO CHNOKHAR NPOHIEMA, KOTOPAS PEIA-
O CPOAGIRANIA HPYIOr0 POOIEHN MATeMATIeM Mo
TEMETHHOCKONO puaansa. Tlosrony onpeienim Jamiy
OEPYHOCTH TakuM obpasom .

Paccmorpum nocrepopareassocrs F, nepamer-
POB SIHCAHHBIY B JANHYI0 OKPYIKHOCT: NDARMMNEHIIY
2 yronsnikon. Jloxamesm, 4TO NPH HEOI'DAHMMEHHOM
SOSDECTAHMK HHCAA CTOPOE & 9TH mepEMeTPH OyayT
CpECINMKATRCE K HekoTopomy mpepeay C . Toraa wwmc-
=0 € ¥ Gvies Ha3NBATH ATHEDH J2HEOH OKPYMHOCTH.

Jorakem cHavana BCOOMOFATEABEOE YTREpIHae-
=me (FemMuy).
fiemma (0 nepHMeTpax BuINyKNbO
MHOTOYroNbMHUKOR)

Echv OofWH BLINYKNLIA MHOTOYTONBHMK CONEPMMTCR

Hoxazartenscreo

C Hs sepmmEsE BEVTDEEEEro MsECToOyrolbHHEA
FposegeM IAVEH, ROTOpEE GEpUeEINRYANPHE er0 o~
OISeTCTBYHIIHM CTOPOHEM B NEPeceKalT CTOPOHL
FEETHENO MEOTOYrOALEER: (puc. 17H).

MGJ!HI(‘I A0WANNTE, 1TO TAKO: oOpeaeaenie 5}'JI[¥T PRBHOCTHILHBIM ITPEILAV I
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Mpunoxerwe 1. AnwHa OKPYRHOCTH W NRouwaas Kpyra

Toras Do EepasescTy TpeyTusHuEs ABSCE<
<CD+IDE s T2

Hrag, mepEMer) BHYTHEHEEN0 MHOMOYTOALRHKA
MEeHbINe nepuMerpa BHewnero, B

Mz poxasaunoil MeMMb! BRITEKAOT ABa chei-
G,

1) Hepumerp npaswiannoro 2°yroinbenka, BOHCAN-

HOTO B JIAHHYIO [}I'E]'}}_I'J'ltllﬂ(ﬂ'h, MOHLIIG @IepEMeT-
> pa npapmasuore 2" -yronsuEKa, BIHCARHOIO
Puc. 179 B TV e caMyio oxpyaarocrs (pie. 179).

2)  Tepnmerp moboro NPABEALEONO BOHCAHHOTO

B OKPYIKHOCTE MHOFOVMONBHEKE MCHBLIE TepEMes-

pa mobore NPaERNALION MHOTOYTONLHEKA, 0113

CAHNONO OXOI0 POl e oxpysssoes (pue. 180),

Hrax, nocaciosaTenhHoCTh P, woapacraeT ¢ yse-
Juteinsed kb B orpaEENen CROPXY NEPAMETDOM KBAAPA-
T, ONECAHEONO OKOJO AnHNON oxpyxHocTH: P, <P,,,
P, <8R. Toraa no Teopeme W3 Kypea MaTeMATHYECKONO
anaymsa cymiecTsyer npeaea C, X XOTOpOMYy CTpeMmnT-
ca F, © sospactamdeMm &, T.e. AMHA OKPYHKHOCTH.

ASFANOPHYHBME DPACCYHICHEAME MOMHO NOKA-
34Th, WTO NEPHMETDH @, NpABEABHLE 2"-yrornEu-
KOB, ONHECAHEBIX OKOJNO OKPYIKHOCTH, TAKMKE CTrpeMir-
e K Tomy e C.

o Teneps HeCIaoHtino HOHySHTh (DOPMYIY Aaih
- ORPYHHGCTH.

Joramen, YTo 0THONICHEe AIMHB OKPYACHOCTH
K 0¢ AEAMETDY ABIHCTCH UNCHOM, HOCTOAHHLIM JNH
BeEX oxpyscHocTell (obosnauacres 7).

Bmuiniem B KaxcAvio 113 JABYX NPOAGBOILHBEIX OK-
pysnoerei pagpyeos R 1 R opasuasnsie 25-yron,-
unun (poe. 181).

' 180°

Toras P,=2"-2-Rsin-, P =22 Rsn 2" .

F, 2R
= o Orcmoga —=-=——. Orcioas ope SeorpaSHuYEEHON B0J-
F, 2R

Pwc. 180

o

[ d
cTanEs kB uMesM —=——, uyro ¥ TpefoBANOCH A0
Puc. 181. K obocuosannzo . [ S A

thopMyasl AOHELE ORPY A BRysn
S Taxnm odpasom, C=nd=2gR.
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NIPVNOAERVIA
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ITepeiiaem Teneps K DACCMOTPEHIG HIOILALMN
Kpyra. Hazozem npocrodi GErypoll urypy, KOTOpPYio
MOMCHO pazlETe HA KOHEYHOE KOAHYECTBO TPEVIOMh
nuioe. Tio ompenenennio jaEHas (QETYPA HMEET 10
Higfib S . gCHH CYHIECTEYIOT NMPOCThHIE (PHIVPHL, KOTO-
phie cogepxates B JAHHOI, ¥ mpocThle @MIYpM, KO-
TOpLe coOogepXaT Jauuvio, mnomans KOTOPEIX CHKOIbL
VIOJIHO Made oTMaTea or S.

Pasc,mo*r@:nm NBOMEAL RPYIR,  OCHOBLIHLHE,
A DUON, OTPEHENOIk

Ouemmaze, wvo NuoXGAmE Sy, FPABKIBILY
BUNCAREBIR B ARNNYIO OKPYHCHOCTS g* yroanum:
mun (g lﬁiﬁ%ﬂpamm 8 = B 8= A 2 ,,-sw e

it

e u--F,A “Reo _z‘“ Thmag, npsa :xtamrﬁaatmttmnmm bR

pacranms & mMees: S, —a-z—-CR=-2--2xR~R=nH*‘.

A=2s0THYHO NACHIaAH S, OPABHABELIX

2" -yross=wwos, ONNCAEENX OO0 ZaHEOE OKPYXKEO-
etw (pmc. 183), pamam S, =2'-§,,,=2 l R-CD=

_E P.-E. EDE Heorpa-qeazms BO3pacTasun & mme-

eM: Sr —e—C’R:—-E?:H R==R".
2 2

Hrax. S, H S, NpE HeOTpaEEYeHHOM BO3pa-
CTAHNE & CXo=> YTOZHO Mas0 O¥ayT OTAHUSTHOR OT 9

can =R, r.e. S ==R’ no onpenexenumw,

MNpunoxetve 2. NMapannensHbiA nNepeHoc
B OESKapTOBOW CMCTEME KOOpPAWHAT

Henonssopane NADALICALEONO HEPEHOCGA ¥ I'e0-
METPIE TEETO CHABANO C ACKADTOROH cHCTeMONH Koop-
Junar, Joranem coorperereyiomnEe HopMyanl napan-
JeNbLHOTO mepesoca B JiBa aTama.

OBocayem cnayana, uro dar awoboix movexr A u B
cyuecmeyem napaanensunil neperoc, Komopwil nepe-
sodum mowry A ¢ movxy B, u npumom edurncmeennviii.

Osessano, YTo TaKoll napamielsHbif nepenoc [
CYIIECTEVET — B HanpasiesHd avua AB ua pac-
crosaEme AB. JokameMm, uyTo 000 mapa/iesbLHbLIH



Mpunoxexdne 2. NapannensHblW NepeHoc B ASKAPTOS0W CUCTEME KOOPAWMHAaT

Piac. 184, 10 oboenoranmig
ARG -
RELEALL R L ROR LIS} K1 RIS

Allx, +a;y, =b)
Alx i w)

S F |

r.%’g:a: y,+h)

 Blxzy)
0
Puc 185. K aoxassrers-

QT POPMAS TAPANITR T
LT 100N

GEPSHOC £, KOTODLIH NepesoanT Touxy A 8 TodRy B,
coemanger ¢ f.

Ilyers € — npouiBoabHas TOYKA TLIOCKOCTH.
PacemoTpnM cayvai, rRorza C He JeXHAT HA OpA-
Mo AB (pnc. 184). [iyere Touka C° — olpas Tou-
zu C npw napannensHoM nepesoce -, a Touxa C° —
ofpa3 Touun C nNpH NApAAAENLEHOM NepeHoce g.

Hocronsky AB=CC’, a ayun AB u CC' cona
npeEaaennl, 10 ABC'C — napazneaorpaMs no onpeae-
zeawio, Wrak, Touka O — cepeanna orpeasa CH —
SEAAETCH CePenMHOR ortpesxa AC . AMAAOTHYBO AG-
RABRIPAGM, VO TOMKA O SBDACICH Cepoinol orpes:
R ACT . Oreoga coenyer, wio rouxn CF w0 commne

sazer, Heenomneo HeKasars ¥ conmaueiine m » enyuae,
mma O e na npavoll. AR (epeaniive Hro eamo:
crosrensno). Tlowmeounsiy ronia f"'“ NPOHBRONLIAN, TR
PATICNBUME NEPEROCH [ 3 g CORMANAIT, UG 1 e
GORANOEH HOKABANE,

,E,omamm PEIEPE PEODETY O HANAI  Dapan.
AeABHOrO neperoca hopMyramu B aexaprosoli cuereme
HOODJIMHAT,

Teopema (hopmyns! napannensHoOro nepexoca
B NPAMOYTONbHOW CUCTEME KOOPAWMHAT)

Y npaMOyronsHOW AeKaprosod CucTeMe KOOPAWHaT
TEpannentHeiil NepeHoc, KOTOpLIA NepesoauT 'ro-lxy
(x:y) durypst Fe Touxy (x7:y) durypu F',
ercA hopmynamm: x'=x+a, ¥y =y=b, mecab—
YHCNa, OAHM M Te Xe ANR scex Towex gurypw F.
OokazaTenscreo
O lloxamesm cHasaia, 970 opeofDasoBaHme T~
6cE Tourm (x; y) B Touky (x%: y¥'), rme x'=x+a,
¥'=y+b, @ 1 b — nocTosSEHBE. SSAAETCA TADATI-
ZEISHEIM OePEB0COM.
Pacomorpusm npomssoaszsle TodkH Alx: y,)
B Bl{x;: y,), nepexoasmue 3 Touxn A'(x, +a; gy, +b),
Bx, +a; y, +b) coorsercrsenso. Ilycrs Touxa B me
DpERainexET npascei AA" (pre 185). Torma cepe-
anonl oTpesros AR ®m BAT AMENT ROOPAWHATH
[ & AX, Yy, b
& 7T B

), T @ CORIaamo,

A9



NMPUNOMKEHUA

Arak, wermpexyronsuuk AA'B'B — napanienorpaMm no npussaxy. Ilo-
aromy ayun AA° w BB’ conanpanensi, a AamuLr orpeson AA' m BB’ panun.
Takoil wce pasoey Jderko obocuonars ¥ B CaAyuae, Xorma rouxkn B npERaznesmr
upamMes AA”,

Hoekonmiey, Kar goxasauo, mapaaneasus nepenoe, mapursc-mmugﬁ wouRy A
morouy A", epmmerpenail, 8 janioe npectpasoBame &= X4, y'=y+b an
MSIETEH WMEHNO TAKMM TEPENOCOM, 10 liapanIenssi n@pem&t. " lummwﬁnmuoﬁ-
ACIARUOBON CHCHOME KOOPMNAY BaRAeICs @emw.uama =y Y =gty Teor
pemn Joxnsna, W |

3amerum, 4o ecan saganbl Touxa A(x; y) # Touka A’ ¥’} B XoTOpVIO
HEPEXOANT TOMKA A JIpH NAPpAsAeaLHOM Tepenoce, T0 YNCHa, Onpeieaaionme sno
HEpenoe, JAerko naiTh no GopmydaM e=x'-x, bh=y'-y.

MNpunoxenwe 3. Hanoxewue, asmxeHue, nogobue

B uausse WIYYEHEHA KypPCA TEOMETDHE MBl ONDEAENIIH, STO PaBHEMN
urypaMi HasuiBalOTCHE (QHryps!, cosmemzemnie Hasoxesnem. Ho moEsTme Ha-
Jomenua GLA0 BREJIEHO HATAAJNO, HOITOMY MEl HE PACCMATPHBANN mOAPOGEO ero
CBOECTBE.

Hpn maywennn Temsl «/[Buennes Mz ONpejesHaN PaBELIE (HrVDH Hak
durypii, cosMempensie ABIEERNEN, T.e. SDpeo0OpasoBaEBEM, KOTOPOE coxpaHsger
PACCTOARRA Mexay rouxamu. Moxso yorasoswrs, 9o #oboe BHseERS Ha Ao~
CHOCTH #BJASTCH HANOKEHHEM, N BAOGOpDOT, HAAOMOHHE HA IIOCKOCTE SBAACTCR
AppmenneM, Jleraausupyes 9TH YTBEDXRACHER AAH TDEYIONBIHEOB,

Teopema (0 TOXASCTEEHHOCTH HINOXEHNS 1 AEMXCHNS TPeYTOALHAKOE)
Asa TpeyronbHMKa COBMELLEIOTCR HaNOXEeHWEM TOrZa W YONLKO TOrAa, KOrAa cy-
wecrsyeT ABMKeHWe, NepeBoafilles OAUH W3 HWX B OpPYroi.

dokazartenscTao

0 1) Ilyers cymecrsyer jienaessne [, mepesoisinee TPeyroassug ABC
B Tpeyroasiur A'B'C, B wacTHOCTE Touxy A 8 4", B — 8 B, C — 8 (.
Toras no ceoiicrsam nemmenus orpesox AB saxzanupactes ua orpesox A'B’,
BC — ma B'C', AC — ma A'C’: capso=sTesnso. TpeEyroasEng ABC Eaxas-
ALRASTCH Ha TpeyroasEER A'B'C.

2) Ilyers Teneps TpeyroasEnk ABC EaxzagmBaercs Ha TpeyroasaEs ABC,
B SaCTHOCTH, COOTBETCTBYNINNE CTOPOEE: H FIhi STHX TPEYIONLHEKOE DABHEL
JoxaikeM CYIIeCTBOBEHNE IRIDKCENS, NEPESORAIEr0 Tpeyroasuux ABC B Tpe-
yroaraue A'B'C.

Pacemorpus crwmMeTpu®o0 [ OTHOCHTeASHO HPAMOI I, — cepeamsEEOro
NEPIeHANKYNApa K OoTpesky AA" (puc. 186). [Ipw TAKOM ABHMKEHHE TPEVIOIE-
HiK ABC nepexosurt B rpeyronsiux A BC, , npaues Toukd A, u A’ cosmazaior.
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Mpunoxexwe 3. Hanowmeuwe, gevixenue, nopobune

B

Plac 186, 14 posshuimsnnemy -L'x@:r;é-'{___

ML O HOAGUETBETT O FANOACIIST 1 ADIEeINN UPReNIOMIKon.

Puccmoipun  renepn c:mmawﬁigm i, ormocwyennuo npswol f — CepesEnIoro
LEPICHMISYINDO. K OTPOSKY B;B’ (peans evo omus Ne coBANMIOY), Poyua wper
yrounmmg A, DEPERONED B NPEY Lo Aiiagti‘ o Mpredent wovien A, , .ﬂa
w oA umnmnm@u* PAK e RS W wouxd By, m B Lo ceolonsy ARMmKenns
LCAB = LA, JS,LJC'@AH?% Gy LABC =L ABC, = £ ABG, = TIopRGIIY 3 pe-
HPNBIATE DOCICAOBATENBEROT0 ITPHMEH eI JEmesennd fow f, rouns A RPN
1 A (A", awouxs B — B By (B'), 10 orpesor AL conmomaencs ¢ A'B .

Ilo yenosmio £CAB=7C'A'B'=0, LABC=ZA'B'C’'=B. Ecan rTouxn C,
n ' nemar no opRy crTopoxy or npamod A'B’, 70 H3 NPHBEASHHLIX DPAREHCTR
YIVIOR caeayer copnagenme ayueit A'C' m AC,, B'C' n B(C,; ciaeaoparesb-
no, Tourn Cou €' rome cosnagaior. Ilesromy rpeyroasaux ABC nepexoput
B Tpeyroasank A'B'C’ ppa mocaelosareibEOM BHNOAESHHH ABEMEHHN [ 0 f.
Ecm we €, m €' aema:r mo pasHLie CTOpOHN OT npamoii A'B’, To nps cum-
MeTpHR f, orrocurensHo mpamoit A'B’ toura C, nepexogmr B touxy C,, cosna-
aammy ¢ €', B ZaTee ECSASATENSCTRO OVAST SHATOTHIERIM NpPeABIAVIIeMY.
Teopema poxaszaza. B

B nponecce poxgsaresscrsa BTOPOH YACTH TeODEMLl MLl 33380H HEROTOPOE
ARNEHHE, Depesosmee Tpeyroasnuur ABC s tpeyromusx A'B'C', ¢ DOMOmILIO
oceRbix ciEMmerTpuil. Tarkoe FewoxenHe ABISETCA eJHHCTEOHEHBIM.

Teopema (06 opHOIHauUHOCTH 32Q3HNS OBMKEHWR)
Ecnu npw HeXOTOPOM AESXcHWM TpeyronbHux ABC nepexogwT B Tpeyrons-
K A'B'C’, npuuem toua 4 —eTouky 4°, B —s B, C— s C°, vo ans moboi
Toukn nnockocT M ee o6pas M npy T3KoM SEMMEHWH ONPERSARETCN OAHOIHIUHO.
Adoxazarenscrteo

O Hyvers cviaectsysor =88 PajHHRX ABANEsHS [ H g, KOTOphie Nepeno-
pat roupy A — B A", B — w B, C — 8 C' (pne. 187, ¢. 2406). Tlyvers,
Kpome TOro, HEeKoTopas Touka M TpH ZmbKennm [ TepexomMT norouiy M,

b M1



NPUNOXEHWA

A 1P IBMIKeHHN § — B TOuKy M., npsuem toukm M, u M, He coBmajawor
(pue. 188). Hockoasky npi IBHKEERH COXPAHSITCE PACCTOSHHI MEKAY TOYKAMMN,
0 AM=A'M,=A'M,, BM=B'M,=B'M,, CM=C'M,=C"M,. Takan obpasom,
roun A', B" n €' nexxar ma cepeamBHOM NEpIeRIHKYISpe K orpesky MM, ,
4TO NPOTHBOPETHT ToMy, uTo A'BCT — TpeyroinHEK.

ig /
p) o W
o

Piac, 187 Piic. 188

W, ppuacenns ' w g copnagaior, uro m rpebopanocs pokasarn. M

AHanorMuHoro anannaa Tpebyer B CHTYENORS ¢ N0Jo0HLIME TPEYTOILEHKAMH.
Crauaza, B BOCEMOM KJIACCe, NOI0OHEISME ME HA3BATH TPEYTOABEREH, B KOTODBIX
COOTRETCTBYIOUIHE YIAhi PABHLI, 8 COCTBETCTEVIONIEE CTOPOHE NPONOPIBEOHANEHEL
Ho = pesaron xaacce, npH HIyYetas DOAOOHHE, ML ONDEACARAM, UTO IBe QHrYpH
noaolEnl, ecan oHM COBMENIAXTCRE EpeobipasopanueM nozoons. [loxaskes, 1o ati
OnpejenesHn noJotun ANs TPEeYIOILEEKOB DABBOCHALELL

1) Bcam rpeyroxsiex ABC nepexoprT B rpeyroasuur A'B'C’ nps mexoropon
npeobpasosarus nopobna [ ¢ xospdmnuenron k, vo LA=ZLA", £B=LB, /C=

. A'E BC A _ N
=2e", = = =k, T. e. BRNOIHAKTCH VCAGERA NEPROTO OIPEReIeHnt.
AB  BC  AC L A'B _BC _AC

2) llyers maobopor £LA=ZLA". ZB=/B', 2C=.C, S 42 =k.
Pacemorpus rosoTeTing [ ¢ neHTpox B Touke A o xoodwpunmestom k (pmc. 189),
NEPEROANINYI0 TPEYIOALEMK ABC 3 tpeyroassaur A BC, (A cosnamger ¢ A )

B, B
e A i
AlA) c G A= 144

Pwc. 189

Torpa HABC, =4 ABC no tpem cropomam. Mrax, 10 JOKASaEHOE Teope-
ME CYIECTBYET ABMMCCHHE g, copmemalouiee TpeyroasEmik A B C, ¢ TpeyroiabHu-
KoM A'B'C". Ho Torjga nocnenoBaressHOe BuinoaHesHe [ M g — npeobpasopalne
nojgofing, Koropoe copMemper TpevroasEuE ABC ¢ Tpeyroasnnkom A'B'CT, uvo
1 TpehoBANIOCH ROKAGATE.

Tawsm obpasom, onpejeferss pasasiX (NOAOGHLIX) TPEYPOJBHEKOB, KOTO-
PBlg RCTpEdaIBlCh: NMPH AIYVYEeHAH PA3HEBIX Da3feqop reoMeTpHH, pPaEHOCHJILHLL.
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Npunoxerve 4. Tabnuua 3Ha4eHnA TPUroHOMETPUHECKX YHKLMIA
Mpapyct | sino (<as<45) | tge 0<o<d) | ciga 0'<e<ds) | cosa (("<a<45) | lpaaycw

0 0,000 0.000 - 1,000 90
1 0,017 0,017 57,290 1.000 89
2 0,035 0,035 28,636 0,993 88
3 0,082 0,052 19,081 0,999 87
4 0,070 0,079 14,301 0,898 86
5 0,087 0,087 11,430 0,996 85
6 0,106 0,105 9,514 0,995 B4
T 0,22 0,128 B,144 0,983 83
3 (0,138 0,141 VAN 0,900 2
) 0,156 0,158 6,314 0,088 _H
10 0174 0,176 5,671 0,965 80
11 -unﬂ 0,104 5,145 0,962 19

1w 0,208 0, .-213 4,705 0,978 i
13 0,220 ,g 4,381 __5?4 7
14 0pap - *@_ } 4,011 08¢0 PR
5 [ 0259 L8R 0,968 75
16 0,276 0,23' 3,487 0,961 74
17 0,292 0,308 3.27 0,956 73
18 0.309 0,335 3078 0.951 72
19 0,326 0344 2,904 0,946 71

20 0.342 0.364 2747 0,940 70

21 0,358 0,382 2,605 0.834 6%

2 0,375 0,404 2475 0.827 88

23 0,391 0.424 2.356 0,921 67

24 0407 D445 2,246 0514 56

25 0423 0,466 2,145 0.906 65

26 0,438 0.468 2,050 0,898 84

27 0,454 0.510 1963 0891 €3

23 0,469 0532 1,881 0.883 82

29 0,485 0554 1504 0.875 61

30 0,500 0577 1,732 0,866 60

3 0,515 0.601 1,664 0,857 59

32 0,520 053 1.500 0,348 38

33 0.545 08as 1,540 0839 57

34 0,559 0.675 1,483 0.829 56

35 0,574 0,700 1,428 0.819 55

36 0,588 0,727 1,376 0,808 54

37 0,602 0,754 1,327 0,799 53

38 0,616 0,781 1,280 0.788 52

39 0,629 0.810 1,235 0777 51

40 0,843 0,838 1,192 0,766 50

41 0,656 0,868 1,150 0,755 49

42 0,669 0,900 1111 0,743 48

43 0,682 0.933 1.072 0.731 a7

44 0,695 0.988 1.036 0.719 46

45 0,707 1,000 1,000 0.707 45

:

cos(t (W <aso0) | eige ($5°< <909 | tgo @i cuso0) | sing (45'<@<907) | Mpaaycs
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OTBETbl N YKA3AHUA

Tnasa |. Pewenne TpeyronsHUKoB
10. 1) 30° n 120% 6) 120% ») 185°% 1. &) =0,174 n =-0,176; 6) =40° u =140° 12. a) u 6;

5) _T' W 0. 13 <08 u -075. 17. &) igu=-2.4, ctga_-—r‘f-; 6) tga=—r:

15"
mﬁgu.uml??; B lge=elpo=-1. 18. =) —E,F—Q‘- o) .h]_Eﬁ_-. 20, n) cosfoy 0) —1:_
! | By iz b5 12 )
n uus” c 20 ) sintag 6) - I:I !{é' ll) 1. 22. \'(;:'gb 0;3523 15 b0 Th 28, sinw= Jﬂ.
e@mnn-J W gk e J"' cmmu—-T o =g o ¥, RO NPARIIE 1 e

BB QG BRI pmimm'zm W OUHOBHOND -r;mremme TPRUeccors rongeenn, 30, a) 1709

120% b0% 6) 170% 6O% 120% p) 1209 190° 50° 31, a) sinassinfi 6) et

B) clgo=clg. 32, § om n 8J8 em. 33. 255 owm' man .GBJ_ em® 39, a) T oomy

6) 18 en; n) 19 ew. 40, 8D ew 41, 1855 430 G 44, 5 o omom A1 ew. 450 % owm,

46. 1) 5 om w109 o 6) 14 6w n 2129 ow 47 wf2(Treose) uoayfa(l-conn)

Mg, npw penrenuss Hes TeepeM) KOLREYeDs, -'2a'-¢°aﬁ'f§ 20 -:in-% 48, 2'@1_5 e 14 e,
b 19

49. n) Tynoyroasumii; 6) npasoyroansii; ) ocrpoyroasani. 50, s v ; OCTPOYIOAL-

il 51. a) 38 ca; 6) B cxe » 14 0w, 52. 5 cn 5 § én. 53. 4~ﬁm. 54. Ef 55. 19 o,
58. 4 cu. Yrasauue. Jlowamure, wro ABCE — pmoﬁexpennas TRALCIPAS, W IPHMeEHHTE
TEODeMY EOCHHYCOR 8 TPeyromnEnge ACD. 59, ;3 e, 4203 60.45°u 135 67. 1 u 3.
68. a) 4 cx: 6) 30°. 69. a) 6 oz 6) 455 7O 30° mam 150° 71. 9w 72. 2. 74. B o
75. AC=12 w, AB=6,21 n, BC=878 = 76. 2J2. 77. — o500 SENE

e

78. E'nugé ﬂ' 79. 24 ex, BJ3 cx, B3 cxx 80. 30° 507, 907 mam 30°. 1207, 30°. B1. m(3=6),
miZ+ vﬁlﬁ.? B2 Psinn PsinB Psinfa+§)

sina+sinf+sinfe+P) * sina+snB+sin(a+f) sina+sinf+sinfe+f)
83. 10,625 cw. B4, Vrasanue. Ecan H — oprosestp Tpeyromsasma ABC, 1o ZAHB=
= 180" - £C. 85. 60° n 120", 86. AD>DR. 92. 150°, =3,11 cm, =311 cm. 93, 90°% 5 om,
5V3 ex. 94. a) a=105", b=7.32, c=5.18; 6) y=30° a =771, c=3,92. 95. a) ¢= 19, a~ 13",
B=107" 6) a=13, =~28% y=32° 96. He yroewr. 97. 8) y=76", b=16.78, e¢=18,11;
§) ¢=13, a=28, f«22° 98. a) a=22°, B=5" y=150° 6) a=28° B-62° y=900"
99, 0) B=21" v=39, c=8,69; §) y=32°, a=142% 2=11,65 uzn y=148", a=26", a=~5,24;
8) pemenyit metr. 100. a) = 15, p=10T, y=60°: 0) p= 30", y= 128", c = 12,62 nam f = 1605,
y=8,¢c=222. 101 8) a=4, a=42° B=108", =570 nmn a=4, a= 138", B~ 12° b~ 1,23;
6) Y=45% =13, a= 112" f=23" gan y=155°, ¢=22.56, a=32° B=13" 102. ZBAD =15,
ZLABD =80, ZADB =105, AB=4 5, AD=3.59 c. BD =1.07 car. 103. a) OcTpoyroassail;
= b 2

0) TYNOSTOALHMA; 8) GCTPOYTONSESNN ai Tyooyroe==nnit. 104. Sing rhbﬁt;:- =etone -

105, 2Elnasiny .6, [ONP-0) oo, GSBASING o0 o6 . 409, ~28 @ VRAdGIR
eainf) cosf sin(B-a)

248




OTeeTsl B yKazanns

TMokamnTe, UTH AMATOHATS TPANEONA SEINETCS OHCCERTpHCON yria npr Goanmes otwo-
sanup. M0, =8,26 ca. ¥Vxgsarue. Joraxmre, 9To IZNAMOHANL Tpamenss msasercn Hue-
cexrpiteoit yraa ope Messires ocsosasEm. 1L Ecae a2b — omio pemesue; ecan a<b,
To opn a>bsine — ass pewesms, npe a=bsing — ojHu peimense, HpH e <bsina —
pemennit wer. 112, a) a=10, b=14.14, ¢=1932; 6) a=20, =83, p=27, TT_U‘
113. n) a= 16, b=19, c=35; 6) a=4J18 , #=10, c=2/73 . 4. AB=Ja" +&"—2abcos{a+[§) ,
’ -
_asing . [y, @'sin’y 2absinyeosB . 8D g 50 oo 117 96 ot
sy Y sinfluay)  sinlory) arh

123, 1) 505 6) 03 5 1) 20, 124, 8) 543 o 6) 24 e 1) BE 0nP 125, 1) 26 ew¥ 6) 102 e’y
B} 16 on®, 126, 8 om, 127, 8071 160% 128, 12w, 129, a) 845 6) 1506; 1) 84; 1) 204, 130. ‘,Fﬂ@aﬁn,ai-*._ 1_%-14 12
132, 1) 8 o 1 6,25 o ) 2 om o 12,5 o 133, 8 3 82,5, 134, 0) ol gy BB

- S g ol o aming’ T Seineabitoon )
435, 0) 1633 en®y 6) 40 e 5) 26 ome?, 186, a) 200 e’ 0) -G'}fﬂ an®, Miasanue, Hwfe nane
Somvinndi yron tpeyromsiuia. 137. 18 cn. 138. 8 v » B8 e, 140, 0) 12 w 1,5: 0) 8 0 &
#) 16 n 8 141 a) 8 v 10,625; 6) 16 u 21,25, 143. 6 om » 12,5 cm. 144, 4 on n 8,125 om,
145, 84 en”. Vieazanue, TIposepune uepes BepuuMuy TYHOI0 YEAO NRINYI0, TAPANAETLHYI0 J1a-
ronnan wpouenpim. 146. 48 en®. Yieasonue. TIponepate Hepon BOPIUNEY TYIOPO Y104 DHIMYIO,
naphaiessiyo Goikonol eropone tpanevan. 147, 12 o, 600 ¢w®, 148, 42,5 cw. 149, n) 1207
6 4 cw. 150, 1) 120% 6) 2 e 150 6 o 152, 5T m m 08 wm 156, ZC=180° - (004 B
AB = 2Rein(i+ B), BC=2Rsing, AC=2Rsinf. 158. 24043 em?, 159. J65 e man 17 em.

160. & sepinune sanGonpmero yraa. 161, 24 cm, 20 cm, 20 cm. 162. zlg'm. 163, 18.

¥iasanue. TPy mMeasann TPEFIOALHEKA OPN DEDSCIMCHMWH NENHT JARELIA TPEYIMIL
EER HA IeCTh paBRoBesssix Tpeyromsumros. 104, 2. Vwasanue. Ilyores R — papmyc
COMCANHNOR ONpYXEOCTE. BapssuTe uepes A zamswz orpeskon BN n CN 3 sanRmwre
TeapeMy KOoCHEYCOs b vpeyroasEmkax ABN m ACN. 166. 2T cw. 167. ¥xazanue. Tipowoawre
ARATOHARS, BCXOARIGYE B3 ofiiero xoAns cTOPOE 4 B d, H BMPAsHTE (IGIEIN ROTYYeHNRX
rpeyronsumneos. 168. Fxasanue. C nomoEnso TeoDeMM KOCHMEYCOS FOEa=u=Te, YTO CB-

2p-0)p-bAp=cXp~d) g3, 59 g,
ab+ed 14
Vrasanue. Fean AC — rapomenysa Tpeyroabsisa, (0 — NenTp miicalitoi oRpyxuonT, 7o
ZAOC = 185", Boenonsavitrech sMeTojion momazei 8 Tpeyronuunie AOC. 171, uTb 172, h‘ﬂl .
-0

Vrasauus, TlponeauTte Hepes SepmHNAY MEHRIDErD OCHOBAHUA NPHMVIO. NapaAdNeALHVI0
goroRoil CTOPOHe, N OpEMEHHTE K NOAVHeHEOMY TPeyroAkHHKY TEOPENMY ROCHHYCOB,
VHITHIDAN, UTO CVMMA ESANPATOR OOKOBRIX CTOPOH TDANCILIE PAaBHA at+ bt

fnaea Il. MNpasunbHbie MHOTOYrOALHUKW

181. o) 4; 6) H:; m) 18. 182. a) 108°% ) 120° =) 144° 183. u) 12; 6) 12. 186. n) 4 om;
B) 242 ca; 8) O o, 187. 2) 343 oxe®; 6) 4 o 8) 24 cxe. 189, 23 cxe. 190. 4 e 191 63 o',
194, a) 6; G) 5; 8) 12. 195. a) 50 cx; &) 6 cu. 198. a) 243 cx’; 6) 48 cx’: #) 16 o
199, a) B cxn’; 6) 27TvBcx: 3) 6 cx ® ¥ o 203. 3. 204.r2¢'2ﬁ:. 205. 6 w 10.
206, a) 6; 6) 5. 207. 4:3/3:6. 208. 9:8V3:18. 209. o, =RY2-V2 , 4 . =RJ2-V3.
21, 30° 170° g 160° 212. 5 cx un 2 cm. 220. a) 12x cm; 6) 2 em. 221, 3) 12R om;
6) B om; 8) 10x om. 222. 2) 2% cm: 6) Bx o 273, = 1.4 m, 224, = 42097 xx. 225. 1) -%I!:

8) B ; m) Lo . 226. 10% om. 227. =6 o 22B. =452 w°. 229. a) 144= ex’: 6) Ox o,

‘ . 249
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OTBeThl M yKasaHun

230. a) 16m om® 6) 49n en’. 231, 3n, 5n w0 Tn. 232, 26 om. 233, 0) 27n; G) 40m; ®) Gn.
234 fé (2n-845), Ijé'('.lﬂ?‘[-i-aviﬁ}_. 235. 1) 6w oz 6) 10% e w) 2v8n . 236, 150 om’,
237, ) 24x ey 6) BOn cm. 238, n) 8V2n: 6) 5n. 239, 4) Gm; 6) 157 240. - 2.5 w
o o=40 M. 241, 1 m 242, a) 626m om® 6) 27 cm® 243, n) 167 em’ 6) On em?.
g " R P 1 &
245;} H_J%’f 246, 35 {4n-548); ﬁj. T2 2 (an-848). 247. {E(zn—_:w"a];
6) -]—_é-tﬂn+3_-.r3]. 248. 6) 6n. 249. 6) 127, 250. 4n ox’. 251, 100w on’. 252. (2m+3v8) o,

253, 19 cw. 254, 80 en. 255, 1,5J3R7 . 256. (2r+8) em. 257, a) Hoew (komrprpumep — pom6);
6) na. 258, 3-};E§ 259, -g{ J3-+1} . 260. 0,75, 261. na®. 262. Her: 1o yras pasin wepes
opun. 264, 1,26ma. Measzanue. Jlaunns oxpyeuoers J%n“m“" OLOAG PRBHOBEAPENTOND 1o
VIOULUBKA © OCHONMINIE (3% BOKONOH Croponolt - , 265, %‘-’—. Viwaszanue. Jloxumre,
wie apeyroannem NAM, KBN, LOK o LDA pasaceroponiine. 266, '[ﬁﬁ.\f_ﬁ-ula'ﬁ-.fi‘ft-)-m.
4,b{2~ \f§j-.nm, Mieaauare, Buamgeanree naomass spanenyn O BCO, n mavwiure n ioe
o) 1 ARVN eRapan,
Fnaea lll. flekapTosbl KOOPAWHATB!I Ha TIFIOCKOCTH
276. Ig!_ﬂ(wl: 3) 6) Al-3; 1) 277. a) E(12; 1k ) IXG: —19). 278. a) IN6: 9); 6) AL3; 2). 280, a) 10;
6) ¥82; s) 13. 281. a) -2 uam 6; 6) 2. 282. 16. 285. a) B(-—4; -3); 6) B(4; 3). 286. x= 2,
=-1, 287. ) D(3; 0); 6) D(4; 5). 288. D(-1; —1). 289. M. 290. a) (3; 0% 6) (0; —3). 291. AC.
292. 5. 293. 22 . 296. (2; -6). (6; 1), (-6; 10). ¥xasarue. lannsie TOUKE EMECTE C KAMAOH
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778. 16% ex. 779. 1923 oo, 780. 36= oo’ 781, 8) —2 — £ 6) 9% oo’ 782 96 cor’. 783, 2x5.
E > 4sin® =
784. Q=ino. 785. = TV x . 7B&. ;zs ¥ =

3apauv Ha NOBTOpeHWe Kypca reomerpun 7—9 xnaccos

787. 11 em. 7B8. 407, 792. 25°. 55° 793. 40°, 50° 794. Bamxme 13 o =50 sensane 17T ou.
797. 50° » 130°. 799. TS, 55 == =z 110F, 355, 35°. 800. 10 cx. B0 112 ex w 63 en
BO2. 806 cw, 3048 cw* 803 124& o’ B0A, 5 ew. BOB. 1566 cw®. BOG., 220w o',

BO7. *”"““:l:jf;)”*““ BOS. 5. 810, (. BN, 457 457, 00"



NPEAMETHBIA YKA3ATEJb

A

Abenycen tourn B8

Axnopern npanannioll nupangaes 218

B

Boxosas nosepxnocrs wonyea 227
— — umpamui 218
— = psann P16
— = s 226

Bowomwe rpann mapanmas 217
— — npuamm 216

Boxomwe pelpn nypaman 217
= ey 2106

H:
Bewrop 185
Bueora wonyen 226
— nupaMBan 218
— npuamn 2156
— upamaypa 226

e
lFeomerpugeckoe npeobpasosasme 115

Tomorerna 141

A
Hemweawe 116
Jeraprossl KooparEaTe 83
Ilanaa sexvopa 165
— oxpyxEocTH 63

K

HKonawneapuue nextops 166
Kouye 226
KoopaumaTaan ocs B3

— maockocTs 83

— yeraepTs 84
Koopaurarawmfi sexrop 193
Kooppuaarsr pexropa 1638

— roukn B3
Kocarye yrna or 07 g0 180° 8
Kotanrede vraa or 0° go 180° 8§

Roadduamenr romorernyn 141

— nopobua 140
Kpyronoi cermenr 67
— cexrop G6
Kyo 216
M
Mevoy, nexeroprmi 186
= oopmar 99

— napapsensiore nepenosa 161

— noropora 160
— cummerpun 148
Muororpanue 2105
H
Hauano xoopaesar 83
Hyaepoli pexrop 166

Ocsosasns npessu 215

— muaREspa 225
Oct abcomec 83

— wmouyca 226

— opaesar 83

— cummerpar 123

— — ¢durypu 123

— mamaeEapa 225

I1

ITapannesennunen 216
— mpamoit 216

— UPAMOYTONLHLIN

216

253



MpeamMeTHLIA yKa3aTens

MNapannencase opaMmee
B NPOCTPaHCTEE
[Mapaaaespesis nepenoc 131
Hepnenanugyasp B3 Toukn
1 naoeKoea

207

Mapavupa 217
= M BRSLEAS
Tlnoeroe, 207
TLaonmnns GoRoBOM 1HORONS oG
ronyea
— o — mupamnus 218
— = — qpuamw 216
— umnuuapa 2206
= upyra G5 _
S N0ABOE NoBepxnoery konyes 227
= — nHpamuBas 218

218

— — — npusMw 216
— = — mpuanuapn 226
— wipopz 227

Iosopor 129

TMogofuwie duryps 140
ITpamanisil MEOTOYTONLENE 53
[Ipeobpasosaxue mogofns 140
Opuama 215
— HaknopHas 216
— npapuaszas 216
— npamas 215
Mpoexinda sexropa uva ock 193
TpoTHBoONoaoHHO HANPABICHHEE
nexrops 166
-— ayun 131
HpornnolofoKise BERTODE
Tipsimas, nepiesamyaspas
naockoeTn 209

175

P
Passue sextopst 166
— puryper 118
Paguyc uuamagpa 227
— mapa 227

254

209

227

Paazsocts mekTOpOS 175
Pefpa muororpasz=sxa 215

C

Crmmerpmn orRocHTers o UpaMo
(ocenas) 123
— OUHOCHTEIEBI0 TOUIGH
(nenrpasnunag) 121
— nepaiocnas 189 "
— mnonopornas 130
Cunye yroa or 0° no 180° &
Crauspioe HpomHsBesenne
BEITODOR
Cricangpnaii gpagpar nexropa 182
Crpenminmonuees npanuie 200
Conanpannennme sexropm 166
— ayun 1381
Crepeomerpun 206
Cymma sexvopos 173
Chepa 227

182

y

Yrmosoil wos(upesisest npamoit 100
¥roa sesny sexzopass 182

— nasopora 129
Yuuomenwe pexropa ®a umcio 180
Vpassenue oxpys=mocrs 90, 91

— upsamoi 92

I

Henrp nosepora 129
— envmerpan 121
— — ipuryper 121
— wapn 287
Hesrpassuuili yros opasnasHoro

MEONO RENKA 04
Heamaap 225

il
Map 227



COLOEPXKAHUE

Kok HOARIOBATHCA YICOEHREOM v envarrrrsarrssrssnsnssnssrassrrssnss a4
PABA 1. PEHIEHEE TPEVIOJNIBHHROB ...icviveroranraninsvarsas 5
§ 1. Tpurosomerpazecxze dyEKmEn vraos or 0F oo 180F .........0vat, T
§ 2. TeopeMa KOCHETCOS 5 80 CAPACTHHSE . ciccvensvesasnvasarannsan 14
£ 3. Teopesmn CHEYVOOS 5 28 CHBACTBHA . ..uuceacoeranennscamesssnsas 20
§ 4. PelIcHEE TPEYTDASEREON . -eicvecssssasasasesansntanasasssnnasn 25
§ 5. Hpusesesne TparosoxeTprmecknx dymsmnd

N MAXOHGPHITO HESOmARl ... vicceoresssasotaacaatascsannnins 33
Hyorn FHamil b . v v icsnnarrams st omsactomasrensasssressessyssns 42
I'MABA 11. MTPABUJIRHBIE MHOTONVTOUIBHHEKH . .. .. o iinnn 51
§ 6, Bowcannan n coEca=Ess ONPYHCHOCTH TPANMALEONG MHOTOYTOSSHNKA . . . 53
§ 7. Jinuna OKDVAENOCTE 3 TADIIAKE KPYTE ot corvsansiisvaasssans s 63
Brorw TEEER IR o csntusinn s dainihinees s e b S Ak s AT e e va ™
PIABA 111, JIERAPTOBLL KOOPIMMATL HA HH{IGR{M‘TH wiltksneana i
§ 8. lpoerefinme ssp TTCUOPIIIEER 0w wialat s i
&0, Vpasmenus ospyacoc 1o apamel A A i I i R
ﬁ“”Ml’!‘l@ﬂI{-ﬁﬂpﬂw -'l-||1¢|lii|1t|nltllttl!tttillnnocIrllmtuﬂ'

jaIJI‘]l‘IGT‘J’;ni;MlIl --:llIt"illi&iill|lil‘i'_l‘.illdillit‘llIill|1{1‘"’
THALA TV, ]‘E@ME’FI% HBCIIATE TIPHOBPABOBATIAH 0 oovse v 118
ﬁijn ?b}[&ﬁmﬂn n."..ao.'.cas.a.-.oh.n+.-i1....¢a+ieot|-+-alr|r|]]ﬁ
§ 12, 1lenypaonmas 35 OEEBAN QEMMEIDII 0y erciinas i 121

g 18, Tlosopor u mapanareasmilt DUPENOE o wv s e neeeen e 120
rjﬂ{q ]]ﬁm#ﬁli@@lﬁr’% 'llll_llll‘lllfillrilllll fillr..li':--l_lill.ljdp_-
§ 1% Mewon veomessitecrtnk upoobpasonammi ... SR I
oy tuamir TV e fiiaes s e i alig o 6t eiaiasl P A TP = 166
ITIABA V. BEETOPEI HEA THIOCKOCTH  ...vvivnianvviineess setaieia] 108
§ 16, Hauansnme coemesus O BEKTUPAXY .. 0ciivavesssssarsoan vviove 188
§ 17, Caomense # SIESZTIHNE BCKTOPOB .. vvvesos STa-sTelaTs e snimes DD
§ 18, Vwunoxsenue pexmopa ua uneno. Cxannproe upauaneaem
BETOROE: < ooiaius wen i matiidieie s wiiie s siiaata i iceTion Mie et sraTeible e 180
§ 10%. BelropEbist METOR -oreresessrerasassrarsscesrenasssnnars 189
L i e 198
FTTABA V1. HAYAGSESTE (BEINEHHA H3 CTEPEOMETPHH _...... 205
£20. Mpauze 3 E=0CS0CTH B OPOTTPABCTEL oo v innnccnanmssnnos 207
§ 2. MBOIOMPEESEES - -.cvcccccarcsocsasmincomsneossscasansns 215
28 Tean EEREREFS Cidcsiaass Siihas e e LS e e e 225
Hrorm (BBl VI ... o e iorramstonrsemss s mss st smunsme s e 232
SAJIAMH HA TOBTUP=3=E K¥PCA T'EOMETPHH 79 ETTACCOB... 238
NPHIOREHHA
Mpumsesme 1. [Irs== cspyu0CTR # NI0MATE SPFFE cvocwcasns -y 240
[Mpeaoeeswe 2. fapes==enuit pepesoc B IEXAPTOS0E CHOTEMS
RO HARE: cusssicasessisssncisasssinesssécnssss 242
Mpuaoswesne 3. Haso=e==e, I8WENNE. NOAOOHE .. .o oo oonninaiannan 244
[lpuacenne 4. TaGz==e szavenufl TpuronoMerpuzecEnx gryExmailt ... . 247
OTBETLL Y VICABAMIAR o .. i alamsisiin s i & saidivas AN 248

VIPEAMBTHBIN WEABATEI st s it i .1 258



Miapyunik suiasni 32 paxyvaor xomtis puassnrrea. Hpoiax tozsoaenc

Hangannne Bianans

 GRHIOBA Awamw Ienpisni,

PONOB HLRO Badum Boaodunupoeun,

KPISHAIGBOBIHH Quercandp ®eaineosi,
CPITOB Cepeiir Bomodumuposun

FEOMETPIA. 9 kaac
Higpyunnk i 3araAbHCOCBITHIX HABYANLNEY S3AKAAJIS

(pocliiceximn soaan)

Paxosnit pezgsrop I 0. Benpix. Peareyop [.J1. Mopesa.
Texnimad pessnrop A 7. Taepdoxals. Ropewrop H. B. Rpocua

Mizpweano 30 2pyry 30.05.09. @soxar 70x90/186. Dlacip odeersadl. Tapeirype Hixinaa,
Bpyw ofteranE. F=. 2pyE- apx. 15,72, Ofa.-nux apr. 22.09.

TOE Bugnesnnr=o «Pe=ore. Calsonrse JIK N 3322 =15 26.11.2008.
6107 Xapage, sva. Kifamvmuma, 27, . 135,
Axpeca pesa==3r 61145 Xapxis, sya. Roowigaa, 2la.
Tea. (055)718-48-65. rex_/haxc (05T) TIS-58-6T.
E== ==x=in 610M5 Xapxis. a/c 3355,
ot of fice@ranok kharkov.us
=W wW.rAROE.COM. BA

Hagpyxosano ¥ apr=a== 11l « Tpiage+» . u. Xapxis, s373. Kaprassa, 19,
Te= T37T-88-16,703-12-21. Baw.



®opmyira Fepona

*=~¥':-F(P—“)(P‘!‘)(P“f)

a+b+e




OKPY}KHOC"I b

. / ol %
ade=had LA ZC= Bs 2 D WEHTRALIT Busganunii

TPHYOHOMETPH‘{ECKPIE TO}KAECIBA
sin u+m’u—£ txgu=%§= i ctga |J F




