Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

3ajada Ha JOKA3aTENbCTBO H BEIYHCIICHHE

1. 3aganue 16 Ne 501887. J[Be OKkpy>KHOCTU KacaroTcsi BHEIIHUM oOpa3oMm B Touke K. Ilpsmas AB
KacaeTcsl IepBOM OKPYKHOCTH B TOuke A, a BTopol — B Touke B. IIpsmas BK mnepecekaeTr NnepByro
OKPY’KHOCTB B Touke D, npsmas AK niepecekaeT BTOPYIO OKPYKHOCTb B Touke C.

a) lokaxwure, uro npsimeie ADu BC napaienbHbl.

6) Haitnure mutomanas Tpeyronbanka AKB, eciu U3BECTHO, UTO PaInyChl OKPYKHOCTEH paBHBI 4 U

Pemenue.
3ananue a). O003HAYMMIIEHTPHI OKpYykHOCTEN O u O, coorBeTcTBeHHO. IlycTh 00Imas Kaca-
TeJbHAsl, IPOBEAEHHAs K OKPYXKHOCTSIM B Touke K, nepecekaeT AB B Touke M. ITo CBONCTBY Ka-
caTenbHbIX, NPOBEAEHHBIX U3 0AHON Touku, AM = KMu KM= BM. Tpeyronsauk AKB, y KOTO-
poro MeauaHa paBHA MOJIOBUHE CTOPOHBL, K KOTOPOH OHA MPOBEIEHA, — MPSMOYTOJIbHBIN.

Bnucannsiii yron A K DnpsiMoii, 103ToMy 0 HomnupaeTcd H a fuameTtp AD. 3Hauwr,
AD 1 AB. AnanormyHo nonydaem, yto BC 1 AB. CnenoarenbHo, npsmbie AD u BC napai-
JICJIBHBIL.

3aganue 0). I1ycTh, 11l OMPENCICHHOCTH, TIEpBas OKPYKHOCTh UMEET paguyc 4, a pamuyc
BTOpOM paBeH 1.

AD DK

, ﬁ = ﬁ = 4 HYCTB SBKC = S, TOTraa

Tpeyronmsauku BKC n AKD mnonoOHbI

Sakp = 168.
Sakp DK _AD

VY tpeyronsaukoB AKD nu AKB o0mias BEICOTa, CIIEIOBATEIHLHO ~ KB = BC’ TO ecThb Syxp = 4S. AHanoru4so,

" Sakn
Sckp = 4S. Ilnomane tpanenun ABCD pasna 25 S.

Beraucnum miomans Tpaneunu ABCD. IIposeném x AD neprnienaukyissp O2 H, paBHBIN BEICOTE TpaIleIuy, U HAHIEM eTo U3

IpsAMOYToJbHOro Tpeyronbauka O, HO:
O.H = /0,03 — 0,H* = 4.

AD+ BC
Sagcp = + -AB = 20.

Torma

CnenoBatensHo, 255= 20, otkyna S= 0,8 u Syxp=45=3.2.

Otser: 3,2.
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2. 3aganue 16 Ne 507211. JIBe OKpYy>KHOCTH KacarOTCs BHYTPEHHUM 00pa3oM. TpeThsi OKPY>KHOCTh
KacaeTcsl IePBbIX IBYX U UX JUHHUH LIEHTPOB.

a) Jlokaxxute, 4TO MEPUMETP TPEYTOJIbHHUKA C BEPIIMHAMH B IIEHTPaX TPEX OKPYKHOCTEN paBeH JIua-
MeTpy HauOoJNbIIeH U3 ITUX OKPYKHOCTEI.

0) Haiinmure paanyc TpeTheil OKpYKHOCTH, €CJTU U3BECTHO, YTO PAJMYCHI IIEPBBIX JABYX PaBHBI 6 U 2.
Pemenne.
a) Ilyctsb AB — nuametp Gonbliueil u3 Tpéx okpyxHocTell, O — e€ ueHtp, O; — LEHTp

OKPYKHOCTH pajiuyca I'y Kacaroulelcsl OKpyKHOCTU ¢ nuaMeTpoM AB B Touke A, O — -

LEHTP OKPYXHOCTH pajuyca R, Kacarollehcs OKpPYKHOCTH ¢ anameTrpoM AB B Touke C, ‘

OKpPY’KHOCTH ¢ LieHTpoM O} — B Touke D, otpeska AB — B touke E. Touku O, O, u C

HIeXaT Ha OJHOM mpamoH, mosromy OO, =0C - 0,C =O0C —R. Ananorudno l‘ &‘
=t i .

00, =0A - 0,A=0A —ru 0,0, = 0D + O2D =r + R. CnenosarenbHo, IEPUMETP B
tpeyroasuuka OO0, O, paBeH

001+ 00,+0102=0A—~r+0OC—-R+r+R=0A+0C =20A = AB.

0) Ilycts OA =6, r=2. Torna O,E=R, 0,0,=2+R,00,=0A—- 0A=6—-2=4, 00, =0C—- O0,C= 6 — R. U3 npsmo-
YTONBHBIX Tpeyroiabuukos Oy O, Eu OO, E HaxonuM, 4To

OE= \/olog—ozEZ = \/(2+R)2—R2 = V4 +4R,
OE = \/005—02E2 = \/(6—R)2—R2 =36 —12R,

atak kKak O, E= OO, + OE, 10 V4 +4R =4+ /36 — 12R. U3 s10r0 ypaBHeHus HaxoauM, 4T0 R = 3 (3TO 3HAYMT, 4TO JUa-

METp UCKOMOM OKpPY>KHOCTH PaBeH pajinyCcy HamOOIbIIei u3 TpEX OKpYyKHOCTEH, TO ecTh Touka E coBnanaer ¢ O).

OrtserT: 3.
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3. 3aganue 16 Ne 507262. JIlnaronans AC npsmoyronbHuka ABCD ¢ neatpom O oOpasyer co CTo-
ponoit AByron 30°. Touka E neXUT BHE NPIMOYTroyibHUKA, Tpuuém £ BEC = 120°.

a) lokaxwure, utro £ CBE= £ COE.

0) [Ipsimast OF nepecekaet cropoHy AD npsimoyronbHuka B Touke K. Haiinure EK, ecinu H3BECTHO,
yto BE=40u CE=24.

Pemenne.
a) ITo Teopeme o BHemmHeM yriie TpeyronbHuka £ BOC=2, £ BAO=2 - 30° = 60°. [TosTomy

/BEC+ ZBOC = 120° + 60° = 180°.

3uaunt, Touku B, E, C, Onexar Ha OJHOH OKPYXHOCTH. BrmicanHble B 3Ty OKpyxHOCTh yribl CBE n COE onuparotcs Ha
OJIHY | Ty K€ AyTy, cliefoBarensHo, £ CBE= £ COE.
6) ITo Teopeme KOCHHYCOB

1
BC:\/BE2+CE2—2BE-CE~(:0812O°:\/402+242—2-40-24~ <—§> =8Vv25+9+15=8-7=56.

Bnucannslie yrast BEO u CEO onupatotcst Ha paBHble xopasl BO u CO, 3Ha-

yut, EO— ouccekrpuca yrna BEC. Ilycte M — Touka e€ nepecedeHust Co CTopo- 2 g
Hoit BC. Ilo popmyite aist GUCCEKTPHUCH TPEYTOJIBHUKA ITOYYaeM:
M E
2BE -CE -cos £BE€ 2.40-24-cos60° s
~ BE+CE S 40+24 K
CM CE 24 3

ITo CBoﬁc;By 6I/ICC;KTpI/ICBI TPEYrOMBbHHKA By o = BE = 20 = 5 sia- A T——"B
YUT, CM: gBC: g 56: 21,BM: 35

Ilo TteopemMe o0 Tmpou3BeACHUM Mepecekarmuxcsa xopa EM - MO = BM - CM, oOTKyga HaxoIuM, dHTO

BM-CM  35-21

MO = EM = 15 =49. Tpeyronsauku COM n AOK paBHBI IO CTOPOHE U IBYM IpPUJIEKAIIUM K HeH yImam, mo-

stomy OK = OM. CnenoBarensHo, EK= EM+20M=15+98 =113.

OtseT: 113.

4. 3ananue 16 Ne 507510. Menuanust AA|, BB u CCy tpeyronbHuka ABC nepecekaloTcs B TOUKE
M. Touku Ay, Bo u (5 — cepenunbl oTpe3koB MA, MB u MC cOOTBETCTBEHHO.

a) Jokaxure, 4to muionaab mwectuyroiabHuka A1 By C1Ar By (> BABOE MEHbIIIE TUIOUIAAN TPEYTOJib-
Huka ABC.

0) HaiimuTe cymMMy KBaJpaToOB BCEX CTOPOH 3TOTO MIECTUYTOJIBHUKA, €CIIM M3BECTHO, 4TO0 AB = 5,
BC=8u AC=10.
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Pemenne.
a) Ilnomanp TpeyrompHuka A;MB, B ABa pa3a MEHbIIEC IUIOIIAAUM TPEYrONbHHUKA

A MB, nockoneky MB=2MB,, a BbicoTa, NPOBEIEHHAs U3 BEPUIUHBI A[, y 3TUX Tpe-
YTOJIBHUKOB 00IIast:

Sa,mB = 2SA,mB, -

AHaJOTHYHO MOTy4YaeM emeé 5 paBeHCTB:

Samc = 28a,mC», SBiMc = 2SB,MC> > SBiMA = 2SBMAs> Scima = 2Sc,ma, m ScymB = 2S¢,MB, -

CKJ'Ia,HI)IBa}I OTH paBCHCTBA IMOWICHHO, ITOJIy4YacM

SaBc = 2SA1C2B|A2CIBZ . %

6) O603Haunm muHbI ctopod BC, AC, AB tpeyronsuuka ABC uepes a, b, c. A C

1
2 2
JokaxxeM, 4To KBaJapaT Meauansl AA| paBeH —(2b +2¢” — 61). Jns moka3aTeNnbCcTBa Ha

4

poJoJDKEeHUH oTpe3ka AA 3a Touky A; omioxuM orpe3ok A;P= AA,. Ilonyuum napamnenorpamm ACPB co croponamu AC =
PB =bu AB = CP = cu guaronaimsiMu BC =au AP = 2AA4;. CyMma KBaJpaToB JUaroHajeil napajuieorpaMma paBHa CyMMe

1
2 2 2 2
KBaJpaToOB €ro CTOPOH: 2b2 +2€2 = 612 —|-4AA%, OTKyZa AAT = Z<2b +2c¢"—a ) AHaJOTHYHO [0Ka3bIBAETCS, YTO

1 1
BB? = Z(2a2+202 —b?), 4 CC} = Z(2a2 +2b% —¢?).

Otpesok (A, — cpeaHsas TUHUA TpeyroiabHuKa ABM, 3HauuT,

2 1
. gBBl = —BB;.

1
CiAy = -BM =
142 =3 3

N —

Paccyxc/:[a;l AHAJIOTHUIHO, MBI ITOJTYYHUM, YTO CTOPOHBI IIECTUYT'OJIBHUKA BTPO€ MEHBIIE MEANAH TPEYTOJIbHAKA

1 1
ABC : BzCl :B1C2 == gAAlaAZBl :A132 == §CC1

CHCHOB&TCJ’[LHO, CyMMa KBaJpaTOB CTOPOH MIECTUYTOJIbHUKA PaBHA

2
2. (B1C3+AC3+AB3) = 6(AA% +BB?+CC}) =

2 1
=57 (2b* +26* — a® 4+-2a* + 2% — b* +2a> +-2b* — ¢*) =
1 1
=13 3@+ b+t = r (a® +b* 4 ).
63
[Moncrapmnss B 3Ty hopMyITy AIUHEI CTOPOH TpeyroiabHuKa ABC, moxydaeM 7
63
Ortger: 7

5. 3amanue 16 Ne 507586. Menuansl AA|, BB u CC| tpeyronpHuka ABC nepecekaroTcsi B TOUKE
M. Toukun A,, By u (5 — cepenunbl oTpe3koB MA, MB u MC cOOTBETCTBEHHO.
a) Jlokaxxute, 4yTo Mmiomaapb mectTuyronbuuka Ay By, C1 A B1 C> BIBOe MEHbIIE IUIOMIAIN TPEYTOJIb-

Huka ABC.
0) Haiinure cymmy KBaJpaTOB BCEX CTOPOH ATOTO LIECTHYTOJIbHHUKA, €CIIM U3BECTHO, 4TO AB = 4,
BC=7Tn AC=28.
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Pemenue.
a) Ilnomanes TpeyronsHuka A|MB, B 1Ba paza MEHbIIE IUIOMAAN TpeyroiabHuka A MB,
nockonbKy MB = 2MB,, a BbICOTa, IPOBEJEHHAs U3 BEPUIMHBI A|, y 9THX TPeyroJbHUKOB
obmas:

Sa,mB = 2S4,MmB,-

Anajgorugso ToJjiyvdacm ceuie 5 PABCHCTB!

Samc = 284,MC,, SBimc = 28B,MC,, SBMA = 28B,MA, » Scima = 25B,mA = 2Sc,ma, n ScymB = 2S¢, MB, -

CknaapiBast 3TH PaBCHCTBA MMOYJICHHO, ITOJIy4acM

SABC = 2854,C,B,A,C1 B, -

6) O6o3naunm muHbl ctopoH BC, AC, AB tpeyronsuuka ABC uepes a, b, c.

B i
1 2 2 2 !
JlokaxkeM, 4To KBaapar MeauaHsl AA| paBeH 4_1 (2]9 +2¢"—a ) Jost
JI0KA3aTEeNbCTBA HA NIPOJIOJDKEHUH OTpe3ka AA| 3a TOUKY Aj OTIOXUM 0Tpe3ok A P= AA,. Ilo- i
nmyuum napasenorpamm ACPB co croponamu AC = PB = bu AB = CP = cu nuaronansmu BC
= a unAP = 2AA . CymMa KBaJpaToB JHMaroHajedl mapajulelorpaMma paBHa CyMME KBaJpaTOB €ro CTOPOH:
2 2 2 2 AA2 _ 1 2 b2 2 2 2
2b°+2c" =a” +4AA7, OTKyJa = Z( +2¢” —a”). AHanoru4Ho JIOKa3bIBAETCS, 4TO

1 1
332 - Z (2612 + 202 - b2)7 a CC% - Z (202 + 2[92 - Cz)- OTpe3ok CilAy — CpelHsisl JIMHUS TpeyroibHuka ABM, 3Ha-
YUT,

2 1
3BB1 = BB

1
CiAr = BM = :

N =

Paccyncz[aﬂ AHAJIOTUYHO, MBI IOJIYYUM, YTO CTOPOHBI HICCTUYTOJIbHUKA BTPOE€ MCHBIIE MCIUAaH TPEYTOJIbHUKA

1 1
ABC : BzCl :B]C2 = gAA],AzB] :A1Bz = gCC].

CHCZ[OB&TCJ'ILHO, CyMMa KBAaJpaTOB CTOPOH HICCTUYTOJIbHUKA PABHA

2 2 1
2-(BiC3+A,C3+AB3) = 6(AA%+BB%+CC]2) =53 (2% 4-2¢* —a® +2a* + 27 — b* +2a> + 2% — ) =
1

1
= — 3. (?+P 4+ == (®+Db*+).
18 6
[MoncraBmnss B 3Ty (hopMyITy AIHMHBI CTOPOH TpeyroiabHuKa ABC, IoIydaeM OTBET:
43
CYMMa KBa/[paTOB CTOPOH IIECTHYTOILHHUKA PaBHA. —~ -
43
OtBer: a5
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6. 3ananue 16 Ne 507889. Xopaet AD, BE u CF OKpy>XHOCTH AEJAT APYr Apyra Ha TPHU pPaBHBIE
YacTH.

a) Jlokaxxure, 4TO 3TH XOPBI PaBHBI.

0) Haiimute momans mectuyronbhanka ABCDEF, ecnu touku A, B, C, D, E mocienoBaTeibHO

PacCIIOIOKEHBI HA OKPYKHOCTH, a PaJIyC OKPY>KHOCTU paBeH 2V21.

Pemenue.

a) Ilycte nBe xopasl paBHbl 3x u 3y. Ilo Teopeme O NpPOU3BEAECHUH IEPECEKAIOUIUXCA XOPI
2x - x =2y - y. OTcioia HaxouM, 4TO X = y, 3HAYHUT, 3TH XOPJAbI PaBHEI. AHAIOTUYHO JOKaXeM, UYTO
TPEThsI XOp/la paBHA KaXKIOU U3 NIEPBBIX JIBYX.

0) PaBHbIe XOp/bl paBHOY/AANEHBI OT IIEHTPa OKPYKHOCTH, IMOITOMY LIEHTP PaBHOCTOPOHHETO Tpe-
YTOJIBHUKA C BEpUIMHAMH B TOYKaX IOMapHOTO IEepeceueHHs XOpJ COBIAJaeT ¢ IIEHTPOM JaHHOIf F
okpyxHocTtu. [Tyct xopasl BE u CF niepecekaroT xopay AD B Toukax Pu (Q COOTBETCTBEHHO, XOP/IbI
BEwu FCuepecekarotes B Touke 7, a H— npoekius nentpa O Ha xopay AD. Torna H— obmas cepe-
nuHa oTpe3koB AD u PQ, a OH — paauyc BIMCAaHHOM OKPYKHOCTH PaBHOCTOPOHHETO TPEYrOJIbHHKA E \
PQT co croponoit PQ. -

Uepes Touky 7 mpoBenéM IpsMyto, apauienbHyo AD, depe3 TOuKy P— npsMyto, apajjielbHYyIo
CF, a uepe3 Touky Q — mpsAMyIo, mapajuienbayo BE. Otu npsmelie u xopasl AD, BE u CF pa3buaiot
mectuyrodbHUK ABCDEF Ha 13 0IMHAKOBBIX pABHOCTOPOHHHUX TPEYTOJIBHUKOB.

O6o03naunMm PQ = 2a. Torna

2 2 2a+/7
on = 2V _ —“‘/g, 23T = OA = JORE A = \| & 1 0g2 = 2V
6 3 3 V3

2
Ortcrofia HaXouM, 4To a4 = 3, 3Hauut, PQ=2a=6, Spor = a V3 =93,
CrnenoBareiibHO,

Sapcper = 13Spor = 13-9v/3 = 117V/3.

Oreer: 1 17\/5.

7. 3aganue 16 Ne 508235. B octpoyronsHoM Tpeyroabauke ABC nposenensl BbicoTel APu CQ.

a) Jokaxwure, uro yron PAC pasen yriay PQC.

0) Haiinure pammyc OKpYKHOCTH, ONMHCAHHOW OKOJIO TpeyronbHuka ABC, eciu W3BECTHO, YTO
PQ=8u £ABC=60°.

Pemenue.
a) Yruel PCu AQC, onuparomuecs Ha otpe3ok AC, paBHbI, 3HAUUT, TOUKU A, Q, Pu Cnexar Ha OJTHOM

OKpY’KHOCTH, a, CII€JJOBATENIbHO, PaBHbI U BIucaHHbIe Ykl PAC 1 PQC 3TON OKPY>KHOCTH, ONIUPAOLIH- 4
ecst Ha 1yry PC, 4To U TpeOOBaJIOCH J0KAa3aTh.
0) [IpsmoyronbHbIe TpeyroibHuku ABPu CBQ umerot oouwmii yron ABC, cienoBareibHO, OHU T0-

BQ BC BQ BP

JIOOHBI, OTKY1a ﬁ = a U E = a; HO Toraa U TpeyroasHuKn BACu BPQ Taxxe moJo0Hsl, F
BO BP
puYeM KO3 QUIHEHT mo1o0us paser p~ = BA = cos ZABC, OTKyZIa 4 ©
PO 8

AC = cos ZABC = c0s60° = 16. Torna panuyc R OKpYKHOCTH, ONIUCAHHOW OKOJIO TPEYIrOJIbHHU-

R AC 16 16
Ko ABCpaser T 5 6in ZABC ~ 25in60° /3’

16

OTBeT: \/—§ .
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8. 3aganue 16 Ne 508256. B octpoyronsHoM TpeyrosibHuke KMN nipoBeneHbl BoICOT KB 1 NA.

a) lokaxwure, uro yron ABK pasen yriy ANK.
0) Haiigure paguyc OKpY>XKHOCTH, ONHMCAaHHOM OKOJO TpeyroipHuUKa ABM, ecnu U3BECTHO, YTO

KN =8V2 u ZKMN=45°.

Pemenue.
a) Yriel NAKu NBK, onuparomuecss Ha oTpe3ok KN, paBHBI, 3HaUuT, Touku A, B, Nu K nexar Ha
OJTHOW OKpY’)KHOCTH, a, CJIeZOBaTeNIbHO, paBHBI U BIUcaHHBIE yIIbl ABK 1 ANK 3TOH OKpY>XHOCTH,
onuparomecs Ha 1yry AK, 9to u TpebOBaIOCh 10Ka3aTh.

0) [IpsmoyronbHbie TpeyroabHukn KMBu NMA umerot obmuii yron KMN, ciiefioBaTeIbHO, OHU

AM MN  AM BM A

moT00HBI, OTKY1a BM = MK W MN = MK’ HO Toraa u TpeyroibHukn KMN u BMA Takxe R

AM  BM
HOAO0OHBI, MpUYeM KOAQQUIHEHT 000U paBeH MN = MK

— COS LI(M]V7 OTKya I

AB = KNcos ZKMN = 8v/2cos45° = 8.

Tornma paguyc R OKpY>XHOCTH, OITUCAHHOM OKOJIO TpeyroinbHuKa ABM paBeH

AB 8
R= 2sin /AMB  2sin45° 4V2.

Orser: 4V/2.
9. 3aganue 16 Ne 508974. Menuansl AA|, BB u CCy tpeyronbauka ABC nepecekaloTcs B TOUKE

M. U3BectHo, uto AC=3MB.
a) lokaxxure, 4to TpeyroibHUK ABC npsIMOYTOJIbHBIN.
0) Haiimure cymmy kBagpatoB meauan AA| u CCj, eciau u3BecTHO, uto AC=12.

Pemenne.
a) M3BecTHO, YTO MEMAHBI TPEYTOJIBHUKA TOYKOHN MEPECCUeHsI ACSTCS B OTHOIICHUN

2 : 1, cuuTas OT BEpIIUHBI. 3HAYUT,

[TosTomy TpeyroiabHuku AB| B u CB|B  paBHOOeApeHHbIE, HPUYEM /
£B\AB= £ABB v £ B|CB= £ CBB). CymMma BCeX 9TUX YeThIpEX yrioB pasHa 180°.
Torna £ ABC = £ABB| + £(CBB; = 90°. Otcrona crnenyer, 4ro TpeyroibHuk ABC

NPSIMOYT OJIbHBIM.
6) Tpeyronbuuk A; BA npsiMoyronbHbli. [ToaTromy

AAT = A B* + BA* = LILCB2 + BA”.
AHaJIOrMYHO, U3 MIPAMOYTOJILHOTO TpeyroabHuka C)BC HaxoauM:

CC? =CB*+BC* = %ABZ + BC?.
CJ10KHM MOJTyYCHHBIC PABEHCTBA:

5 5 5 5
AAT+CCT = JAB? + 2 BC? = 7 (AB> + BC?) = ZAC? = 180.

Ortser: 180.
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10. 3aganue 16 Ne 509003. Menuanst AA|, BB) u CCy tpeyroibHuka ABC nepecekaroTcsi B TOUKE

M. UzBectHo, uto AC=3MB.
a) Jlokaxxure, 4To TpeyroabHUK ABC npsIMOYTOJIbHBIN.
0) Haiinure cymmy kBagpatoB menuan AA| u CCy, ecau u3BectHo, uto AC= 10.

Pemenne.
a) I/I3B€CTHO, YTO MCaUaHbI TpeyFOJ'H)HI/IKa TO‘{KOI\/’I nepecequI/m ACISITCA B OTHOLLICHUHN
2 : 1, cunTas OT BEepIIMHBI. 3HAYNT,

IMostomy TpeyronsHuku AB; B u CB|B  paBHOOeApeHHble, HpPUUEM
4LB\AB= £ABB u £ B{CB= £ CBB|. CymMma BCcex 3TUX YETBIPEX yIiIoB pasHa 180°.
Torna £ ABC = £ABB) + £CBB; = 90°. Otcroga cienyer, 4ro TpeyroibHuk ABC

MPSIMOYTOJBbHBII.
6) Tpeyronbuux A; BA npsmoyronsHsli. [Tostomy

1
AA? = A| B>+ BA? = ZCBZ + BA?.
AHaNOTMYHO, U3 IPAMOYTOIBHOTO TpeyroabHuka C; BC HaxonuMm:
1
CC? =CB*+BC? = ZAB2 + BC?.

CoXHUM IOJTy4eHHbIE PaBEHCTBA!

5 5 5 5
AAT+CC} = ZAB2 + ZBCZ =3 (AB*+BC?) = ZACZ = 125.

OtBeT: 125.

11. 3aganne 16 Ne 509045. B octpoyrosnbHoM Tpeyroibauke ABC nposenensl BbicoTel APu CQ.
a) [loxaxxure, uto yron PAC pasen yriay PQC.
0) HaiiguTte paanyc okpy>KHOCTH, OITMCAaHHOM OKOJIO TpeyroyibHuKa ABC, eciau u3BecTHO, 4yTo PQ =
8u LABC=60°.
Pemennue.
a) Ymel APC n AQC, onuparomuecs Ha otpe3ok AC, paBHbI, 3Ha4uT, TOUku A, Q, P u C nexar Ha
OJIHOM OKpY>KHOCTH, a, CIIeJI0BAaTEIbHO, paBHBI U BiHucaHHble YIibl PAC u PQC 3T0# OKpYKHOCTH, OTIH-
patomuecs Ha ayry PC, uTo u TpeOOoBaJIOCh JOKA3aTh.
0) [IpsimoyrounbHble TpeyroyibHukH ABPu CBQ nmerot odiuit yron ABC, cienoBaTenbHO, OHH I10-
BQO BC BO BP
TOOHBI, OTKYIa ﬁ = a 581078 E = ﬁa HO TorAa u TpeyronsHukn BACu BPQ Taxxe nogo0HEI, F
BQO BP o
pU4YeM koaduIeHT noaoo6us paBeH T~ — a4 — COS ZABC, OTKyZa 4
BC BA
PO 8

- cos LZABC - cos 60°
AC 16 16

R = = = .
2sin/ABC  2sin60° /3

AC

=16. Torna paanyc R OKpY)XHOCTH, OIHCAaHHOW OKoilo TpeyronbHuka ABC paBeH

16
OTBeT: \/§ .
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12. 3aganue 16 Ne 509161. B npsimoyrosibHoM Tpeyroiibauke ABC ¢ npsiMbIM yriioM C U3BECTHBI

1
ctoponbl AC= 12, BC= 5. Okpy>XHOCTb paanyca 5 C IIEHTPOM O Ha ctopoHe BCTipoXoauT 4epes3 Bep-
muHy C. BTopas okpyXHOCTh KacaeTcs kateta AC, THIIOTEHY3bl TPEYTOIbHUKA, a TAK)KE BHEITHUM 00-

pa3oM KacaeTcs epBOil OKPYKHOCTH.

1
a) Jlokaxxure, 4TO paJlyC BTOPOM OKPY>KHOCTH MEHBIIIE, YEM 5 IHHBI KaTeTa AC.

0) Haiinure panuyc BTOpOi OKpY>XKHOCTH.

Pemenne.
a) [Iycte Q — meHTp BTOpOIt OKpy)kHOCTH, M1 N — €€ Touku KacaHus co cropoHamMun AB u AC COOTBETCTBEHHO, a Touka H
12 . 5
— mpoekius Toukn Q Ha BC. Umeem: AB = v/ AC? +BC? = 13, cienosatenspHo, COS LA = E, sin /A = E Torma

/A sin ZA 1
tg /NAQ = tg 5 = 1T+ cos ZA = 5 Mosromy AC > AN = 5NQ, uro u Tpe6GoBanoch 10Ka3aTh.

5 N A
. ~ — ——
\ _____——':.d_J-"
{_}--ﬁ___[ \ _______-——-"" '.,,-»"’
H A T ___--—--|“" T
B — . Al -

|
\ -
I'\. l'l. .l‘l _'_.-"-
| -
\ Yo
~— \
- B
M
.—“--_

-

o

B

0) IycTh X — paguyc BTOPOI OKPY>KHOCTH. PaccMOTpuM MpsSMOYTOIBHBIN TpeyroabHuK OHQ:

1 1
QH:CN:12—&>%L0Q:x+ixﬁh:WC—CHF{E—x

ITo Teopeme ITudaropa OH? + QH2 = OQz, OTKyZa:

x =2,

x=2,88.

1 2 1 2
(12—5x)2+<§—x> :(E—l—x) <:>25x2—122x—|—144:0<:>

VYenosuro 12 — 5x > 0 ynoBieTBOpsieT TOJIBKO X = 2.

Ortser: 2.
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13. 3aganue 16 Ne 509182. B octpoyronsHoM TpeyronbHuke ABC nposenu Boicoty BH. 3 Toukn
H ua croponsl ABu BC otniyctunu nepneHaukyisipel HK v HM coOOTBETCTBEHHO.

a) [lokaxxure, uto TpeyronsHuKk MBK nono6en tpeyroabHuky ABC.

0) Haiigute oTHomeHue tuiomanu tpeyroibHuka MBK x momanu udeTsipéxyronbHuka AKMC,

ecnu BH= 3, a paguyc OKpy>XKHOCTH, OITMCAaHHOM OKOJI0 TpeyroyiibHuka ABC, paBeH 4.
Pemenne.

a) B wuersipéxyronsauke KBMH yrmisl K u M — npsiMble, CIIE€0BaTeNbHO, OKOJO 3TOTO

YeTBIPEXYTOJIFHIKA MOYKHO ONHCATh OKPY>KHOCTB, TpruéM BH — e€ nuaMeTp. BrimcanHele yrisi

BKMw BHM onuparorcs Ha OJHY AYTY, CI€J0BATENbHO,

£LBKM= £BHM=90° - L HBM= £ BCA,

Tpeyronsauku MBK u ABC umero oomwmii yron Bu £ BKM = £ BCA. 3HauuT, 3TH Tpe- */Ké\
YTOJIEHUKH MTOTOOHBI.

A
3
0) Pagnyc oxpy>kHOCTH, OnFICaHHON OKOJIO TpeyronbHuka MBK, paBeH EBH = 5 Panuyc
OKPY>KHOCTH, OTIMCAHHOM OKoJI0 TpeyronbHnka ABC, paBeH 4. 3naunt, Tpeyroasankun MBK n ABC nogo6usI ¢ k03 duimearom
3
mooous g [Momyyaem, 4to
2
SaBc 8 64
CienoBarenbHO, HICKOMOE OTHOILICHHE PaBHO
SmBK 9
Smek _ SmBk _ Sue & _ 9
Sakmc  Sasc —Smpx 1 —3K 1255
SaBc 64
9
O ey
TBET: 5

14. 3aganmne 16 Ne 509823. Oxpy>KHOCTb, MOCTpOCHHas Ha MeauaHe BM paBHOOEIPEHHOTO Tpe-
yroiabHuka ABC kak Ha [uaMeTpe, BTOpOH pa3 nepecekaeT ocHoBanue BC'B Touke K.
a) lokaxkure, uto oTpe3ok BK Goinbine orpe3ka CK.

0) IlycTh yka3aHHast OKpY>KHOCTh TiepecekaeT cropony AB B Touke N. Haiinute AB, ecnmu BK = 18
u BN=17.
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Pemenne.
a) I[IpoBeném menmany AE x ocHoBaHMIO BC, TOCKOJBKY TpeyronbHUK ABC
— paBHOOepeHHBIN, MeauaHa AE sBisercs: OuccekTpucoii u BeicoTol. [1poBengm N
MK, 3ametum, uto £ BKM = 90°, T. K. OH BNIMCAaHHBIA U ONMUPAETCS HA AUAMETP
okpyxxHocTu. IToaromy MK nepnennukynsap k BC. Torna MK — cpenHss TUHUS
AEC, u rorna KC = EK. Tlockonbky CE = 2CK, umeem: BK = 3CK, uto u tpebo-
BAJIOCh JIOKA3aTh.
0) 3amerum, uto £ BKM= £ BNM = 90°, T. K. 3T yIJIbl BIIMCAHHBIE U OIHPA- o

1orecs Ha jguamerp. Torna BM? = BN? + NM? = BK?> + MK? (*), mpuuém:
NM? = AM? — AN?, MK? =MC? - CK?,

BK
CK ==~ =6, BN=17, AM=MC.

o

[Moncrasnss B (*), momydaem:
17> + AM? — AN* = 18 + MC? — 6> & AN* = 289436 — 324 < AN = 1.
Torma AB=BN+AN=17+1=18.

OtserT: a) mokazaHo, 0) 18.

IIpuBeném npyroe pemeHue.
X X
Hycts AB=AC =x, x> 17. Torma AM = MC = 53 AN =x—17, u nycrs PM =y, rorma AP = > — Y. Ilo

CBOICTBY CEKYIINX UMEEM:

X X

(x—17)x=(§—y>57 2y =68 —3x, ) x=16,

Y /x & , =X —34x+288=0« & x=18

—<—+y>:6-24 x(x+2y) =24 x=18 x>17

21\2
IIpuBeném npyroe pemeHue.

Ilycte  yronm  mpu  BepIIMHE  TPEYroJbHUKA  pPaBeH (. Torma w3  TpeyrompHuka ANM  HaxoauM:
x—17 2(x—17) : 6 12
cos20 = X = . - TlockombKy u3 Tpeyronsuuka MKC SN0 = & = T cos 200 = 1 —2sin? o, mo-
2 2
JIy4yaeM ypaBHEHHUE!
2
2(x—17 12
(2,
X X
OoTKyJia X = 16 (mocTOpoHHEe pelieHne) win x = 18.
IIpuBeném npyroe penicHue.
x—17 x? 4 x% — 242 x—17 2% 242
ns AANM : cosA = T7 w3 AABC : cosA = T 9,2 ToriausypaBHeHHL — x =52  ha
2

xoauM: x = 16 (mocTopoHHee perieHue) win x = 18.
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15. 3amanne 16 Ne 512338. [lana paBHoOenpenHas tpameuuss KLMN ¢ ocHoBanusimu KN u LM.
OKpy>KHOCTB ¢ 1IeHTpoM O, TTOCTpoeHHass Ha O0KOBOM cTopoHe K[ Kak Ha TuaMeTpe, KacaeTcs OOKo-
BOi1 croponbl MN 1 BTOpOii pa3 nepecekaer 6onbliiee ocHoBaHue KN B Touke H, Touka () — cepeanHa
MN.

a) Jlokaxxure, 4To 4eThIpEXyronbHUK NQOH — napaienorpamm.

0) Haitnure KN, eciu £ LKN=75°u LM= 1.

Pemenue.

a)  Tpeyromenuk KOH paBHOOenpeHHbli u  Tpaneuuss KLMN paBHOOeApeHHas, MOITOMY
£LKHO= £OKH= £ MNK. 3nauut, npsamele OH u MN napamiensHsl, a Tak kKak OQ — CpeaHsis
JIMHUS TPANeUud, To MapauiensHbl npsimele OQ n KN. [1poTHBOIOI0XHBIE CTOPOHBI YETHIPEXYTOIb-
Huka NQOH nonapHo napajieNbHsl, cliefoBarenbHo, NQOH — napaienorpamm.

0) [TycTh OKPYXKHOCTB C IIEHTPOM B Touke O paaumyca R xacaercs ctoponbl MN B Touke P. B mps-
MOYTOJIBHBIX TpeyronbHukax OPQu KHL umeem

OP R

= — = — , KH=KLcos/LKH =2Rcos75°.
sinOPQ  sin75°

0Q

[Hoatomy

KH KH 2Rcos75°
NH 00 R

sin75°

1
=2sin75°-cos75° =sin 150° = 5

ITycte KH = x. Ilockonbky Tpaneuuss KLMN paBHobenpenHast, KN=2KH+ LM, NH=KH+ LM=x+ 1.
Torga

otkyna x = 1. 3nauut, KN=2x+1=3.

Ortsert: 0) 3.

16. 3aganue 16 Ne 512359. B tpeyronbHuk ABC BOucaHa OKPY>XHOCTh pajuyca R, Kacaromascs
ctoponbl AC'B Touke M, npuuém AM=2Ru CM=3R.

a) [lokaxxure, 4To TpeyroabHUK ABC npsIMOYTOJbHBIN.

0) Haiigute paccrosiHue MeXay LIEHTpaMH €ro BIHCAHHOW M OMHCAHHOW OKPYXHOCTEH, €CIH U3-
BECTHO, uTO R=2 .

Pemenne.
a) ITycth BimcaHHast OKPYXXHOCTh KacaeTcsi croponsl BC B Touke K. O603Haunm BK = x. [lycte S —
IUIOIIAb TPEYTONBbHUKA, p — MOynepuMeTp. Torna .
K
p=2R+3R+x=5R+x, S=pR=R(5R+x). \
C apyroii cTopoHsl, o popmyne ['epona \\
)
S=+/p(p—AB)(p—BC)(p—AC) = \/(5R+x) - 2R-3R -x = R\/6x(5R+x). --—;’\M
||' A
: Pl
U3 ypasnenns R (SR —l—x) =R 6)C(5R +X) noixydaeM, 9To R = x. CTOpOHBI TpEyroJbHUKA K - I
ABC paBubl SR, 4R u 3 R, cnenoBaTenbHO, 3TOT TPEYTOJbHUK NMPSMOYTOJIbHBIA C IPSIMBIM YIJIOM NPH _I\\ /
BepIIuHe B. B A

6) ITycts /1 O — 1eHTpHI COOTBETCTBEHHO BITMCAHHOM M ONMMCAHHOW OKPY>KHOCTEH TPEyroJIbHUKA
ABC:. Touka O — cepenuna runoteny3sl AC=5R=10,u OM=AO0—- AM=5—-2R=1.
Torna

10 = \/OM2 +MI? = \/12 +R2 = /5.

Ortger: 0) V5.
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17. 3amanne 16 Ne 512380. [lana paBHoOenpennas tpameuuss KLMN ¢ ocHoBanusimu KN u LM.
OKpy>KHOCTB ¢ 1IeHTpoM O, TTOCTpoeHHass Ha O0KOBOW cTopoHe K[ Kak Ha TuaMeTpe, KacaeTcs OOKo-
BOM cTOpoHBI MN 1 BTOpO# pa3 mepecekaer Oonbiee ocHoBanue KN B Touke H, Touka () — cepennHa

MN.

a) Jlokaxxure, 4to 4eThlpéXyroibHUK NQOH — napasienorpaMmm.

0) Haiinure KN, ecmu £ LKN=75°u LM=2.

Pemenue.
a)  Tpeyromenuk KOH paBHOOenpeHHbli u  Tpaneuust KLMN paBHOOeApeHHas, MOITOMY
£LKHO= £OKH= £MNK. 3nauut, npsamele OH u MN napamiensHel, a Tak kKak OQ — CpenHsis
JIUHMS Tpaleluuu, To napauiensbHsl npsMbie OQ u KN. IIpoTHBOMOIOXKHBIE CTOPOHBI YETHIPEXYTOIIb-
Huka NQOH nonapHo napaijielibHbl, ciaenoBatesnbHo, NQOH — napaluienorpamm.

0) [TycTh OKpPYXKHOCTB C IIEHTPOM B Touke O paaumyca R xacaercs ctoponbl MN B Touke P. B mps-

MOYTOJBHBIX TpeyronbHukax OPQu KHL umeem

~_orp R
~ sinOPQ  sin75°’

KH = KLcos /LKH = 2Rcos75°.

0Q

[Hoatomy

KH KH 2Rcos75°
NH 00 R

sin75°

1
=2sin75°-cos75° =sin 150° = 5

ITycte KH = x. Ilockonbky Tpaneuuss KLMN paBHobenpenHast, KN=2KH+ LM, NH=KH+ LM=x+ 2.
Torga

KH X 1

NH x+2 2’

oTKyna x = 2. 3Hauut, KN=2x+2=06.

OtgerT: 0) 6.

2016-03-21 13/36


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

18. 3aganue 16 Ne 512401. B TpeyronbHuk ABC BOMcaHa OKPY>XHOCTh pajudyca R, Kacaromascs
ctoponbl AC'B Touke M, npuuém AM=5Ru CM=1,5R.

a) lokaxkure, 4to TpeyroabHUK ABC npsIMOYTONbHBIN.

0) Haiigute paccrosiHue MeXay LIEHTpaMH €ro BIMCAHHOW M OMHCAHHOW OKPYXHOCTEH, €CIH U3-

BECTHO, 4T0 R = 4.
Pemenne.
a) ITyctbh BrMcaHHast OKPYXXHOCTh KacaeTcsi croponsl BC B Touke K. O6o3naunm BK = x. [lycte S —

IUTOLIA/Ib TPEYTONibHUKA, p — monynepumetp. Toraa (3
X
p=5R+1,5R+x=06,5R~+x, S =pR=R(6,5R+x). \
C apyroii cTopoHsl, o popmyne ['epona N
N
Y
I;"x_q{

;\ N\

S=+/p(p—AB)(p—BC)(p—AC) = /(6,5R+x)-5R-1,5R-x = R+\/7,5x(6,5R + x).

U3 ypasuenns R(6,5R+x) = R\/ 7,5x(6,5R + X) nonyuaem, ato R = x. CTopoHs! Tpeyronbaika ABC pasHbl 6,5R, 6 R
1 2,5 R, cnenoBaTenbHO, STOT TPEYTOJIBHUK IPSAMOYTOIBHBIN C MIPSIMBIM YTJIOM IIPH BepIinHe B.

6) [Tycts /1 O — 1eHTpPBI COOTBETCTBEHHO BIIMCAHHOW U OMHCAHHON OKpYykHOCTeH Tpeyronpauka ABC. Touka O — cepenu-
Ha runoteny3sl AC=6,5R=26,u OM=CO—- CM=13 - 1,5R=".

Torna

10 = /OM2 +MI2 = \/72 + R2 = V/65.

Oteger: 6) V 65.
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19. 3amanne 16 Ne 503149. JIBe oKpy>KHOCTH KacaroTcs BHEITHUM oOpa3oM B Touke K. [Ipsmas AB
KacaeTcs MepBOM OKPYKHOCTH B TOuke A, a BTopoil — B Touke B. IIpsmas BK nepecekaeT NnepBylo
OKPY’KHOCTh B Touke D, npsmas AK nepecekaeT BTOPYIO OKPY>KHOCTb B ToUuke C.

a) Jokaxwure, uro npsimeie ADu BC napaiijienbHbl.

0) Haiinute muomans TpeyroibHuka AKB, eciu U3BECTHO, YTO PAANyChl OKPY>KHOCTEH paBHBI 4 U

Pemenue.
3amanue a). OGO3HAUNM LIEHTPHI OKpYKHOCTEH O] 1 O2 coorserctBenHO. ITycTs 0bmas kaca-
TebHAsA, TIPOBEIEHHas K okpyxkHocTsaM B Touke K, mepecekaer AB B touxe M. ITo cBoiicTBy
KacaTelnbHBIX, TPOBEAEHHBIX U3  oxHol Toukn, AM = KM w . KM = BM. TpeyroibHuk
AKB, y xotoporo Me/mana paBHa MONOBHHE CTOPOHEI, K KOTOPOil OHA MPOBEJeHa, — MpSAMO-
YT OJIbHBIH.

Brucauusiii yron AKD  npsmoit, mosTomMy o Honupaercs H a xuametrp AD. 3Hauwr,
AD 1 AB. Ananornuno nonyuaem, uro BC L AB. Cnenosarensno, npsmeie AD u BC napan-
JICTIBHBI.

3amanue 6). [1ycTb, 15 ONPEICICHHOCTH, IEPBasi OKPYKHOCTh UMEET paauyc 4, a paanyc
BTOpOH paBeH 1.

AD DK
Tpeyronsauku BKC u AKD nono6usl, —~ = -5 = 4. Iyers Spxc = S, torma Saxkp = 168S.

* BC ~ KB
Sakp DK AD

VY tpeyronsuukos AKD 1 AKB o06mias BHICOTa, CIEI0BATENBHO, o — L p — , T0 ecth Sakg = 4S. Amnano-
SikB KB BC

ruuno, Sckp = 4S. Ilnomane Tpanemuun ABCD pasua 25S.
Beruncaum mwiomans Tpanenuu ABCD. Tlposeném x AD nepnenauxynsp O,H, paBHbIH BBICOTE TPaNelnu, U HAWJEM ero

U3 TIPSIMOYTONIEHOTO Tpeyronsanka O2H O :
O,H = /0,05 — 0H? = 4.

AD + BC
Sapcp = + .AB = 20.

Torma

Cnenosatensno, 238 = 20, otkyna S = 0,8 u Saxp =45 = 3,2.

Ortser: 3,2.

2016-03-21 15/36


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

20. 3apanue 16 Ne 502296. B TpeyronbHuk ABC BnucaHa OKPYXKHOCTb pajauyca R, Kacaromascs
ctoponsl ACB Touke D, npuuém AD=R.

a) lokaxkure, 4to TpeyrodbHUK ABC psIMOYTONbHBIN.

0) Brucannas okpyXHOCTh Kacaetcst cTopoH AB u BC B Toukax E u F. Haiinute miomanp Tpe-

yroibHuka BEF, ecnu u3BecTHo, 4to R=35u CD =15.
Pemenue.
a) [lycte O — ueHTp BImcaHHO# OKpykHOCTH Tpeyronbauka ABC.

C D A

L{eHTp OKPYKHOCTH, BIIACAHHOM B YTOJI, JIEKHUT Ha ero Ouccektpuce, 3Haunt, AO — Guccekrpuca yma BAC. Tpeyronsauk
AOD npsmoyronbHbIil 1 paBHOGEIPEHHEIH, mosToMy ~ OAD = 45°. Cnenoparensno, /BAC = 90°.

6) O6o3naunm BF = x. Ilo TeopeMe 0 paBEHCTBE OTPE3KOB KAaCATENbHBIX, MPOBEAEHHBIX K OKPYKHOCTH M3 OJHOM TOYKH,
AE =AD =5,CF =CD =15 u BE = BF = x. Ilo  Tteopeme  Iludaropa BC* = AC? +ABZ, WIH
(15 +x)* = 20* + (5 +x)*. U3 s1oro ypasenns naxomm, ato x = 10. Torxa

AC 20 4
BC =25, sin/ABC = — = — = —.
S BC 25 5
CrnenoBaresnbHO,
1 ) 1 4
Saper = —BE - BF sin /ABC = —-10-10- = = 40.
2 2 5
OtBerT: 40.
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21. 3apanue 16 Ne 502316. B TpeyronsHuk ABC BOucaHa OKpPY>XKHOCTh pajudyca R, Kacaromascs
ctoponbl ACB Touke D, npuuém AD= R.

a) lokaxkure, 4to TpeyroabHUK ABC npsIMOYTONbHBIN.

0) Brnucannas okpyXHOCTh Kacaetcst cTopoH AB u BC B Toukax E u F. Haiinute miomanp Tpe-

yrojibhuka BEF, eciiu u3BecTHO, uto R=2u CD= 10.
Pemenue.
a) [Tycte O — 1ieHTp BIHMCaHHON OKPY>KHOCTH TpeyroiabHuka ABC.

C D A

L{enTp OKpy>KHOCTH, BITUCAHHOM B YTOJI, JIGKUT Ha ero ouccekrpuce, 3HaunT, AO — Ouccektpuca yrma BAC. TpeyronbHUK
AOD npsiIMOYTOJIBHBIH ¥ paBHOOEIPEHHBIN, mosToMy £ OAD=45°. CnenoBarensHo, £ BAC = 90°.

6) O6o3naunm BF = x. [lo TeopeMe 0 paBeHCTBE OTPE3KOB KacaTeNbHBIX, MPOBENEHHBIX K OKPYKHOCTH M3 OJHOHM TOYKH,
AE= AD=2, CF= CD= 10 u BE= BF= x. I1o teopeme [uparopa BC> = AC> + AB%, wm (10 + x)* = 122 + (2 + x)>. U3 s10r0
ypaBHEHMs HaxoauMm, 4to x = 3. Torza

AC 12
BC =13, sin/ABC = — = —.
) S BC ~ 13
CrengoBarelpHO,
1 1 12 54
S = —BE-BF -sin/ABC = - -3-3.- — = —.
ABEF = 5 S 2333713
54
OtBerT: 13
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22. 3apanue 16 Ne 503002. buccekrpuca yrma ADC napannenorpamma ABCD niepecekaeT npsamyro
AB B Touke E. B tpeyronbauk ADE BnHcaHa OKPY)KHOCTb, Kacaromasicsa cTopoHsl AE B Touke K u
ctoponsl AD B Touke 7.

a) Jokaxwure, uro npsimeie K 7w DE napainieibHbl.

0) Haiinure yron BAD, ecnu u3BecTHO, uto AD=6 u KT=3.

Pemenue.

a) [Ipsimble AEn CD napannensusl, a DE— 6uccextpuca yria ADC, nostomy £ AED = £ CDE= £ ADE. 3Ha4uT, TpEyroJib-
HuKk ADE paBHoGeapennsiii, AD = AE. Otpe3kun AK n AT xacaTenbHbIX, IPOBEAEHHBIX K OKPY>KHOCTH U3 TOYKH A, paBHBI, 3Ha-

4yuT, TpeyronbHUK A7K Taxke paBHOOEAPEHHBIH, MPUYEM Yrojl NpH BepuIMHE A y 3THX TpPEeyroabHHKOB oOmmuii. ITostomy
L ATK = £ ADE. Caenosarensno, KT || DE.

b C

A K E B

0) [TycTh OKpYKHOCTH KacaeTcst ocHoBanus DE paBHOOenpenHoro Tpeyroiabiuka ADE B Touke M. Torna M — cepenuna DE.
O6o03naunm DM = x. Torna DT= DM = x, AT=AD — DT = 6 — x. Tpeyronsauk ATK nonoben tpeyronsHuky ADE, nosTromy
AT TK 6—x 3

E = DE’ WM T o Ortcrona Haxoaum, uto x = 3. Torma DE = 2x = 6, 3Ha4UT, TpeyroabHUK ADE paBHOCTOPOHHUI.
CnenoBarenbHo, £ BAD= £ EAD = 60°.

OrtBer: 60°.

23. 3aganue 16 Ne 503130. buccekrpuca yria ADC napamienorpamma ABCD niepecekaet npsMyro
AB B Touke E. B tpeyronbauk ADE BnHcaHa OKPY’KHOCTb, Kacaromascs cTopoHsl AE B Touke K u
ctoponsl AD B Touke 7.

a) Jokaxure, uro npsimbie K7 u DE napainieibHbl.

6) Haiiqure yron BAD, ecnu uzBectHo, uto AD=8 u K7=4.

Pemenne.

a) [Ipsimble AEn CD napannensusl, a DE— 6uccextpuca yria ADC, nostomy £ AED = £ CDE= £ ADE. 3Ha4uT, TpEyroJib-
HuK ADE paBHoGeapennsiii, AD = AE. Otpe3kun AK u AT xacaTenbHbBIX, IPOBEAEHHBIX K OKPY>KHOCTH U3 TOUYKH A, paBHBI, 3Ha-
4yuT, TpeyronbHUK A7TK Taxke paBHOOEAPEHHBIH, MPUYEM Yrojl NpH BepUIMHE A y 3THX TpeyroabHHKOB oOmuil. ITostomy
L ATK = £ ADE. Caenosarensno, KT || DE.

b C

A K E B

0) [TycTh OKpYKHOCTH KacaeTcs ocHoBanus DE paBHOOenpenHoro tpeyroiabiuka ADE B Touke M. Torna M — cepenuna DE.
O6o03naunm DM = x. Torna DT= DM = x, AT= AD — DT = 8 — x. Tpeyronsnuk ATK nonoben tpeyroisHuky ADE, nostomy
AT TK 8§—x 4

E = DE’ WM T ~ o Otcrona Haxoaum, uto x = 4. Torma DE = 2x = 8, 3Ha4uT, TpeyroabHUK ADE paBHOCTOPOHHUI.
CnenoBarenbHo, £ BAD = £ EAD = 60°.

Ortset: 60°.
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24. 3ananue 16 Ne 504546. Ha runoreny3y AB mOpsMOYroiabHOTO TpeyrojbHuka ABC onycTunu
BoicoTy CH . VI3 Toukn H Ha kaTeThl onycTwin nepneHaukyisapsl HK n HE.

a) Jlokaxxure, uro Touku A, B, Ku E nexat Ha OHOU OKPY>KHOCTH.

0) Haiinure panuyc 3Toii okpyx)HocTH, ecniu AB= 12, CH=15.

Pemenue.
a) [Ipennonoxxum 1is onpenenéHHoCTH, 94To Touka F nexxut Ha katere BC, a Touka K — Ha (
karere AC. IIpoBeném otpe3ok KE ¥ 3aMETHM, 9TO OH SBIISETCS THIOTEHY30H NPAMOYTOIb- 4
HoOro TpeyrompHuKa KCE, Togo0HoTo TpeyronbHuky BCA.

PaccmoTtpum yrasl yetbipéxyronbauka ABEK. Ecniu £ ABE= . TO

K H

/BEK = /BEH + /ZHEK =90°+a ,a ZKAB=90°— .

3HauuT, o F R
/BEK + ZKAB =90° + a +90° — or = 180°.

CyMMa ABYX HNPOTUBOIIOJNIOKHBIX YIJIOB B UeThIpéxyroiabHuke 180°, cnenoBarenbHO, YeTHIPEXYTOIbHUK BIIUCAH B OKPYKHOCTD.

0) Pagunyc oxpyXHOCTH, IPOXOASIICH Yepe3 Toukn A, Bu E, paBeH

AB _ AB
2sin/BEA  2sin ZAEC'

W3 mono6ust TpeyrobHUKOB HaXO0IUM

CE AC CH -AC
cH ~ ap omym CE= g
Torma
CH?+AB? AC
AE = \/CE2+AC? =AC - \| ———— = —+\/CH? + AB2.
+ AB? AB +
[HoaTomy
AC AB

Sin/AEC= — = —— .
AE  \/CH?+AB?

CrenoBaTenbHO, HCKOMBIH pasinyc paBeH

2AB 1 13
AB: —— = —\/CH?+AB? = —.
VCH? +AB? 2 2

13

OTtBeT: —~ -
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25. 3apanue 16 Ne 504567. Ha runoreny3y AB mOpsSMOYroiabHOTO TpeyrojbHuka ABC onycTunu
BoicoTy CH . VI3 Toukn H Ha kaTeThl onycTwin nepneHaukyisapsl HK w HE.
a) Jlokaxxure, uro Touku A, B, Ku E nexat Ha OHOU OKPY>KHOCTH.

0) Haiinure panuyc 3Toii okpyx)HOoCTH, eciu AB=24, CH="1.

Pemenue.
a) [Ipeanonoxum Asst oNpeAenEHHOCTH, YTO TOYKa E JIEXHT Ha KaTeTe
BC, a Touka K — Ha xatere AC. IIpoBeném otpezok KE U 3aMeTnM,
YTO OH SIBJISIETCSl THIOTEHY30W MPSAMOYIrojbHOro TpeyroibHuka KCE,
moto0HOTO TpeyroabHUKy BCA.

PaccmoTtpum yrael yetbipéxyronbuuka ABEK. Ecniu £ ABE = o, TO

/BEK = /BEH +/HEK =90°+a ,a ZKAB=90°—«.
3Haunr,

/BEK + Z/KAB =90° + ot +90° — oc = 180°.

CyMmMa JBYX IPOTHUBOMNOJOXKHBIX YITIOB B UeThIpEXyronbHuke 180°,
CJI€ZIOBAaTENIbHO, YETHIPEXYTOIBHUK BIIUCAH B OKPYKHOCTb.

0) Paguyc okpyxxHOCTH, Ipoxozsiiel yepe3 Touku A, Bu E, paBeH

AB

A

2sin/BEA _ 2sin JAEC'

W3 nono6ust TpeyrobHUKOB HaXO0IUM

CE AC CH -AC
CH — Ap’ oy CE = 5
Torza
CH? + AB?
AE = VCE? +AC? = AC-\| = =
TlosTomy
AC AB

sin /AEC = — =

AE \/CH? +AB?’

CrenoBaTenbHO, HCKOMBIH pasinyc paBeH

AC
= E\/CHZ +AB2.

2AB 1 25
AB: ——— = —\/CH?*+AB? = 5

"VCHZFABZ 2

OTBeT: 7 .
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26. 3ananue 16 Ne 504264. /IBe okpyx)HOCTU nepecekaroTcs B Toukax P u Q. Ilpsmas, npoxoasuias
yepes TOUKy P, BTOpOil pa3 nepecekaeT NepBy0 OKPYKHOCTh B TOUKE A, a BTopyto — B Touke D. IIps-
Mas, MpoxoJsmas 4yepe3 Touky () mapayienbHo AL, BTOpOW pa3 MepeceKkaeT NEPBYI0 OKPYKHOCTh B
TOuke B, a BTopyro — B Touke C.

a) Jlokaxxure, 4To 4eThIpEXYTobHUK A BCD — napasienorpaMmm.

6) Haiinute ornomenune CP : PB, ecinu paauyc NMepBOi OKPY>KHOCTH BTpoe OOJIblle pajuyca BTO-
poii.

Pemenue.

a) O6o3nauum £ BAD = £ PAB = a. ITockonsky ABQP u CDPQ
— BIMCAHHBIE YETHIPEXYTONLHUKH:

/BOP =180° — « 4/ '
Z/COP = 180° — ZBOP = 180° — (180° — o) = | ;f’ .
ZADC = /PDC = 180° — ZPQC = 180° — « Bf A
3uaunt, £ BAD+ £ ADC = 180°, u nostomy AB|| CD. TIpotuso- . 3. .E;'

MTOJIOKHBIE CTOPOHBI YeThIpEXyTronbHuKa ABCD momapHO Hapanieins-
HBI, CJIEZIOBATENIbHO, 3TO MAPAILIEIOrPaMM.

6) [Tycte R — pammyc BTOpoii (MeHbIIei) okpykHOCTH. Torma pa-
muyc OombIreit okpy)HocTH paBeH 3 R. [1o Teopeme CHHYCOB:

BP =2-3Rsin /BQP = 6Rsin(180° — @) = 6Rsin o
PC =2Rsin ZCQP = 2Rsin o
CrnenoBareibHO,

CP _ 2Rsin o B 1

PB 6Rsina 3

Otser: CP: PB=1:3.
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27. 3ananue 16 Ne 505155. Ha nuaronanu mapasienorpaMma B3siId TOUYKY, OTJIMYHYIO OT €€ cepe-
nuHbL. V3 He€ Ha Bce CTOPOHBI MapaienorpaMma (MM UX MPOJOJKEHHSI) OIYCTHIINA MEPICHIUKYISPHI.

a) JlokaxuTte, 4TO 4ETHIPEXYTOIBHUK, OOPAa30BAHHBINA OCHOBAHHUSIMH STUX MEPIECHIUKYISIPOB, SIBIIS-
€TCsl Tpareluen.

0) HaiinuTe mmomaas moaydeHHON Tpalelyu, eclu IUIoIa s mapauienorpaMMa paBHa 16, a onux

U3 ero yrioB paBeH 60°.
Pemenne.
a) Bo3pmém Ha nuaronamn AC napaenorpamma ABCD Touky O (He moce-

penune) u npoBenéM yepe3 He€ neprneHauKysipsel NL u KM Kk cropoHaMm ma- M
payutenorpamma (cM. puc.). IIpsmoyronsnsle Tpeyroasuuku CKO u AMO B-N\—N '
HOOOHBL. U
TouHo Tak xe nomo0Hb! TpeyroiapHukn CNOn ALO:
0
OK:OM= OC:0OA = ON:OL. K

Otcrona cineayer nogodue tpeyroasHukoB ONK u OLM. Torna Hakpec-
Tnexamue ymsl OML u OKN paBHbl, a mostoMy npsamsle NK u ML napain-
nenbHbl.  CrenoBaTenbHO, 4eTHIPEXYyroapHUK KLMN — mnapasienorpaMMm A LD
WA Tpaneuus.

HokaxxeM, uto ato Tpanenus. Ecaiu KLMN — napamnenorpamm, To ON
=OL.

B atom cnmyuae OC'= OA, 10 ectb O — cepenuna AC. [IpotuBopeune. 3naunt, KLMN — Tpanenusl.

6) O603HaUYMM TIIONIAIb NTapajjiesiorpaMma S, a ero OCTPBIN yrod — o. Yron Mexay nuaroHasimMu  NL u KM tpanenuu KLMN
PaBeH yTiIy MeXIy MepleHAUKYISIPHBIMHI TUaroHainsiM npaMbiMu BC'u CD, To €CTb 3TOT YTOJI PaBEeH (.

[TosTOoMy IIOIIans Tpaneuy paBHa:

1 NL.KM - sina 1 S S . o S-AD-AB-sina  S-sina
— . . - S1n = — . — . —— .S1N — —
2 5 2 AD aB® 2.AD-AB 2

IHoncrasnsas a = 60° u S= 16, nonyyaem, 4To MIOLIAAL TPAELUN paBHA

16sin60°  16-3
28

6.

OrtBer: 6.
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28. 3apanue 16 Ne 505176. Ha nuaronanu mapasienorpaMma B3siJIM TOUYKY, OTJIMYHYIO OT €€ cepe-
nuHbL. V3 He€ Ha Bce CTOPOHBI MapaienorpaMMa (MM UX MPOJOJKEHHSI) OIYCTHIIN MEPIICHIUKYIISIPHI.

a) JlokaxuTte, 4TO 4ETHIPEXYTOIBHUK, OOPA30BAHHBINA OCHOBAHHUSIMH 3TUX MEPICHIUKYISIPOB, SBIIS-
€TCsl Tpareuen.

0) HaiinuTe mmomaas moaydeHHON Tpareluu, eclu IUIoIa s mapaiienorpaMMa paBHa 24, a oiuH
U3 €ro YIJIoB paBeH 45°.

Pemenue.
a) Bo3pmém Ha nmuaronanmn AC nmapamtenorpamma ABCD touky O (He
mocepenuHe) U npoBeAéM uepes Heé meprneHaukyisipsl NL u KM k cto- M
poHaMm mapasuienorpaMMa (cM. puc.). IIpsMOyrojbpHBIE TPEyroNbHUKH B N C
CKOwu AMO nonoOHBI. L]

TouHo Tak xe nomoOHb! Tpeyroiapaukn CNOn ALO:

OK: OM=0OC: OA=ON: OL.

Otcrona crneayet nogodue tpeyroapHukoB ONK u OLM. Torna Ha- A I D
kpectiexamue yrsl OML u OKN paBHbl, a o3TOMy npsiMele NK 1
ML napannensubl. CrenoBaTeNnbHO, YeThIpEXyronbHuk KLMN — ma-
payiIeorpaMM MIIH TPAIleIysl.
Joxaxewm, uto 370 Tpanenus. Ecmu KLMN — napamienorpamm, 1o ON= OL.
B atom cnmyuae OC'= OA, to ectb O — cepenuna AC. [IpotuBopeune. 3Haunt, KLMN — Tpaneuus.
6) O003HaUUM IUIONIAb MapajuiesiorpaMMa S, a ero OCTPhI yroa — o. Yroia mexay auaroHamsmu NL u KM tpaneruu
KILMN paBeH yrity MeXAY MEePIeHIUKYSIPHBIMU THAroHaJsIM mpsiMbiMu BC'u CD, TO €CTh 3TOT YTOJ PaBeH 0.
[TosToMy mOIIans Tpaneuy paBHa:

1 NL.KM - sina 1 S S . o S-AD-AB-sina  S-sina
— . . - S1n = — . — . —— .S1N — —
2 5 2 AD aB® 2.AD-AB 2

[Moacrapnsist oo = 45° u S= 24, nonyyaem, YTo IUIOLIA/(b TPAIIELUU paBHA

24sin?45° 24

= —6.
2 4

Ortser: 6.

2016-03-21 23/36


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

29. 3apganue 16 Ne 505239. B paBroGeapennom tpeyronasuuke ABC ¢ yriom 120° npu BepmmHe A
npoBeaeHa Ouccekrpuca BD. B tpeyrompauk ABC BrnmcaH npsmoyroiabHuk DEFH Tak, 94TO CTOpOHA
FH nexwut Ha otpe3ke BC, a BepuinHa E— Ha oTpe3ke AB.

a) Jokaxure, uro FH=2DH.

0) Haiinure momanes npsimoyronbhuka DEFH, ecniu AB= 4.
Pemenue.
a) Ilycts P — ocHOBaHHE NEPIEHAMKYJSApPA, OMYLICHHOTO M3 TO4YkH D Ha

npsimyto AB, torna DH = DP. P A
B paBnoGenpennom tpeyronsanke EAD, £ AED = 30°. %
D N E
B npsmoyronsHOM TpeyroabHuke EPD, DP = EDE y OTKyJa TIOJIy4aewm, — |
yro FH =2DH.
0) [Tycte AM — BbIcOTa TpeyronsHuka ABC — nepecekaer ED B Touke N. C H A;I Ia B
Torna

AM = AB-sin ZABC =2, BC = 2AB-cos ZABC = 4V/3.
[Mycte DH= EF= x, torna FH= ED = 2x. Tpeyronsauku ABCwu AED 1o100HEI, clie10BaTeIbHO

AN ED 2—x 2x
aM BT 2 a7 V3

3HayuT, Iwiouaaes npsamoyronsHuka DEFH paBHa
DE-DH =2x-x=2(3—3)>=24—12V3

Otser: 24 — 12¢/3.

30. 3aganue 16 Ne 505249. B paBaoGeapennom tpeyroiasuuke ABC ¢ yriom 120° npu BepinHe A
npoBeaeHa Ouccekrpuca BD. B tpeyronsauk ABC BrnucaH npsmoyroiabHuk DEFH Tak, 94TO CTOpOHA
FH nexwur Ha ctopoHe BC, a BepiminHa E— Ha ctopoHe AB.

a) Mokaxwure, utro FH=2 DH.

0) Haiimure miomans npsimoyronsauka DEFH, ecmu AB= 2.
Pemenne.
a) Ilycte P — ocHOBaHWE MEPIEHINKYIAPA, OMYIIEHHOTO M3 TOYkd D Ha mps-

myto AB, torna DH= DP. A
B paBHOOepenHOM Tpeyronpanke FAD: £ AED = 30°. ﬂ
D N E
B npsamoyronsHOM TpeyroabHuke EPD: DP = EDE » OTKYZJa IIOJIy4aeMm, — |
uyro FH=2DH.
6) ITycts AM — BbIcoTa Tpeyronbpauka ABC — nepecekaetr ED B Touke N. C H A; Ia B
Torma

AM = AB-sin ZABC = 1, BC = 2AB - cos ZABC = 2/3.

[Mycts DH= EF= x, torna FH= ED = 2x. Tpeyronsauku ABCwu AED 110100HEI, clie10BaTEIbHO

AN ED@l—x 2x - V3
_—— = — X = .
AM  BC 1 243 V3+1

3HaynT, wiomans npsmoyronsanka DEFH paBHa

2
DE-DH = 2x-x =2 V3 23 3 —6-—3V/3.
V341 4423 2443

Otser: 6 — 3V/3.

2016-03-21 24/36


http://xn--80aaasqmjc6cd.xn--c1ada6bq3a2b.xn--p1ai

Oo6pa3zosatensHblii noptan «PEIY ET'O» (http:/mMaremaTuka.peutyers.pd)

31. 3apanue 16 Ne 505389. lan uyersipéxyronpuuk ABCD.
a) Jlokaxwute, uto oTpe3ku LN u KM, coeANHSIONNE CEPEIUHBI €r0 MPOTUBOIIOJIOKHBIX CTOPOH,
JEAT APYT Apyra MOIojaM.

6) Haiiure rmiomans yeTbipéxyronsunka ABCD, eciu LM = 3v/3, KM = 673, /KML = 60°.

Pemenne.
a) [lycts K, L, Mu N— cepenunsl ctopoH AB, BC, CDu AD 4etsipéxyronsauka ABCD coort-
BercTBeHHO. Torma KL u MN — cpeanue nuHuUM TpeyronsHukoB ABC u ADC. 3Hauwr,

KL = EAC =MN u KL || AC || MN, nostomy KLMN — napamnenorpamm. Ero amaromanu

KMw LN nensit apyr apyra nomnojiam, 4To U TpeOOBaJIOCh JTI0KA3aTh.
6) B tpeyronapuuke KLM umeem:

KL? = KM? + ML*> —2KM - ML - cos60° = 81.
3naunt, KL = 9. Torna KM =KI? + L1\42, [I03TOMY TpeYyrojabHuK KLM NpsMOyroabHbIN

.. A
TPEYrOJbHUK C IPSMBIM yIIOM npu BepiunHe L. YerblpéxyronbHuk KLMN — npsMOYIroJbHUK,
II03TOMY

Skimn = KL-LM =9-3v/3 = 27V/3.

1
Ortpesok KL sBusercss cpenHel nuHueil TpeyronsHuka ABC, mostomy SkBL = ZSABC- Ananornano SMDN = ZSADC-
Torma, nmeewm:
1 1 1
SkaL+Supn = —Sapc + —Sapc = —(Sasc +Sapc) = —S.
4 4 4 4
I'me S— uckomas mromanp 4eTepéxyronsanka ABCD. AHATOTHIHO Scmr + Saky = ZS - ITosTomy
1 1 1
Skiun =S —-S— -8 = 8.
KLMN 4 4 )
CriemgoBartenpHO,
S =2Skimn =2-27V3 = 54/3.
Ortser: 54\/§ .
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32. 3apanue 16 Ne 505410. /{an yersipéxyronpuuk ABCD.

a) Jlokaxwute, uto oTpe3ku LN u KM, coeAVHSIONNE CEPEIUHBI €r0 MPOTUBOIIOJIOKHBIX CTOPOH,
JEJST IPYT Apyra Momnojiam.

0) Haiinure mtornanp yetbipéxyroasuuka ABCD, eciu KL =6, KM = 43, /MKL = 30°.

Pemenue.

a) Ilycts K, L, M'u N — cepenunsl ctopod AB, BC, CD n AD uetbipéxyronsauka ABCD C
cooTBeTcTBeHHO. Torna KL u MN — cpennue nuHuu TpeyronbHukoB ABCu ADC. 3nauur,

KL= EAC = MN u KL || AC || MN, nostomy KLMN — napasnenorpamm. Ero amaro-

Haimt KMw LN nenst apyr Apyra Hnomnosam, 4To U TpeOOoBaJIoCh TOKa3aTh.
6) B tpeyroapuuke KLM umeem:

ML* = KM? + KL* —2KM - KL - cos30° = 12.
3nauur, ML = 2\/§ . Torma KM? = KI? + LM, MO3TOMY TpeyrojabHuK KL M npsimo-

YTOJIBHBI TPEYTOJIBHUK C MPsMBIM ymioM npu BepmuHe L. UetsipéxyronbHuk KLMN —
MPSIMOYTOJIBHUK, IOITOMY

Skimn = KL-LM = 6-2v/3 = 12V/3.

ITycTth uckomas miomans uetbpéxyronbHuka ABCD pasna S. OTpe3ok KL sBnsercst cpenHeil nunued tpeyroiasHuka ABC,

1
O3TOMY SkBL = —SABC- Auanorudno SMDN = ZSADC - Torma, nmeem:

4
1 1 1 1
SkBL +Supn = ZSABC + ZSADC = Z(SABC +Sapc) = ZS :

I'e S — uckomas iowas yersipéxyronsunka ABCD. Ananornuno ScmL +SAkN = ZS - [ToaTomy

S =S 1S 1S*IS
KLMN = 4 1° = 5%

CrnenoBareibHO,

S =2Skimn =2-12v/3 = 24+/3.

OTBeT: 24\/§ .
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33. 3apanue 16 Ne 505419. Boicotel BB} u CC| ocTpOyroiabHOro tpeyrojibanka ABC nepecekaror-

cs B Touke H.
a) Jdokaxure, uto £ AHB) = £ ACB.

6) Haitnmure BC, ecnmu AH = 8V3 u £ BAC = 60°.

Pemenne.
a) B wuersipéxyronpnuxke AC)HB; ymiel C; U B; — mpsAMble, ClEA0BaTENbHO, OKOJIO 3TOro B
YeTHIPEXYTONbHUKA MOXHO OIUCAaTh OKPY)KHOCTh, NpuuéM AH — eé auamerp. BmmcanHble ymisl

AC|B) u AHB, onupalorcs Ha ofiHy Iyry, ciefoBarenbto, £ AHB, = £LAC\B,.
Vel BC;Cu BB; C— npsamble, 3HauuT, Touku B, C, By u C| nexat Ha OKPY>KHOCTHU C AUaMETPOM
BC. CnenoBarenbHo, C,

/AC\By = 180° — /BC|B| = ZBCBj.

[Momyuaem, uto £ ACB= £ AHB,.

6) B tpeyronsuuke AB;C| 1uaMeTp OIHUCAHHOH OKPY>KHOCTH AH = 8\/5, OTKyJ1a
B1C) = AH -sin /BAC = AH - sin60° = 12.
B npsamoyronsHOM TpeyroinsHuke BB A umeeM:

1
AB| = ABcos Z/BAB; = ABcos60° = EAB'

B npsmoyroneHoM TpeyronsHuke CCyA nMeeM:

1
AC| = ACcos ZCAC; = AC - cos60° = EAC'

AB AC AB AC

[Tomygaem, uto A—31 = A—C1 Tpeyronsuuku ABC u AB; C| umerot o01muii yron A u A?l = A—C17 CIIEJOBATENIbHO, OHH

BC o AC _ 5
nono6usl. Torna B,C, = AC, = 4. 3nauut, BC=2B|C| =24.

Ortser: 24.
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34. 3apanue 16 Ne 505425. Boicotel BB} u CC| oCcTpOyroiabHOro Tpeyrojbauka ABC nepecekaror-

cs B TOuke H.
a) Jdokaxure, uto £ AHB) = £ ACB.
6) Haiinure BC, ecmu AH=4u £ BAC= 60°.

Pemenue.
a) B uerwipéxyromsuuke AC{HB, ymsl ¢ U B; — npsMble, CI€A0BAaTENbHO, OKOJO 3TOro B

YeTBIPEXYTOJIEHUKA MOYKHO OIMCATh OKPYKHOCTB, Ipu4éM AH — e€ nuametp. Brimcannsle yniel AC By
u AHB, onuparoTcs Ha OJHY IyTry, ciefoBarensHo, £ AHB| = £ AC|B,.
Yruel BC;C'u BB C— npsMsle, 3HauuT, Touku B, C, B; u (] nexar Ha OKPY>KHOCTH C AUAMETPOM
BC. CrnenoBareisHo, G

/ACB; = 180° — /BC|B| = ZBCB4.

[Momyuaem, uto £ ACB= £ AHB,.
6) B tpeyronsauke AB; C| IuaMeTp ONUCaHHOH OKpyXHOCTH AH =4, oTKyzna

BiCy = AH -sin ZBAC = AH -sin60° = 2V/3.
B npsimoyronsHOM TpeyronsHuke BB A nmeem:
|
AB; = ABcos ZBAB; = ABcos60° = EAB'

B npsimoyroneHoM TpeyronsHuke CC|A uMeeM:

1
AC| = ACcos ZCAC| = AC - cos 60° = EAC'

AB AC AB AC

[Tonxygaem, uto A—B] = A—C1 - Tpeyronsauxu ABC u AB) C| uMeror obuuii yron A u E = A—C17 CJI€I0BATENBHO, OHU

BC AC
nono0usl. Torma m = A—C1 =2. 3Haunr,

1

BC = 2B,C; = 4V/3.

Otser: 4V/3.

IIpuBeném npyroe penicHue. B
a) ITockonpky AA| — nepnennuxyisp k BC, a BB| — nepnennuxyiusap kK AC (cM. puc.), ymisl

AHB| n ACB paBHBI KaK yTJIbl CO B3aMMHO NEPINEHIUKYIAPHEIMI CTOPOHAMH.

6) CropoHa TpeyroibHHKa, BEIWYHHA IIPOTUBOJIEKALIETO i yIIa M OTPE30K BBICOTHI, MPOBEIEHHON
W3 BEpUIMHBI 3TOTO yIla B TOYKY IIE€PECEUCHHs BBICOT TPEYTOJIbHHKA, CBSI3aHBl COOTHOIICHUEM:

BC = AHtgA, orxyma BC = 41g60° = 41/3. 2l A\
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35. 3apanue 16 Ne 505473. B octpoyrosnbsHOM TpeyroiabHuke ABC nposenu Beicoty BH u3 Toukn H
Ha cTopoHbl ABu BC onyctunu nepnieHaukyisipel HK u HM cOOTBETCTBEHHO.

a) [lokaxkure, uro TpeyronbHuk MBK nono6en tpeyronsHuky ABC.

0) Haiigute oTHomeHue muiomanu TpeyroipHuka MBK x momanu udeTsipéxyronbuuka AKMC,
ecnu BH=2, a paauyc OKpy>KHOCTH, OITMCAHHON OKOJI0 TpeyroibHuka ABC paBeH 4.

Pemenne.
a) [ycts yron BAC = a. Ymsl BAC u KHB paBHBI, KaK YIIIbl ¢ B3aUMHO TIEPIICH/IH- B
KYJISIPHBIMU CTOPOHAMH. PaccmoTpum yeTbIpéxyronsuuk BKHM

£ZBKH + £BMH = 90° + 90° = 180°, cienoBarenbHO, 4eThIpEXyroabHuk BKHM
BIIUCAH B OKPYXKHOCTb. 3HauuT, yrisl KHB u KMB — BIucaHHbIE, ONUPAIOLIUecs Ha
OOHY W Ty OJKe JIyry, CJIEJ0OBaTelIbHO, OHM paBHBL. TakuM o0Opaszom,
£LBAC= £LKHB = £ KMB. Tpeyronsauku ABC n MBK nmeror oomuii yron B u

£ BAC= £ KMB, 3Ha4uT, 3TH TPEYTOJIbHUKH NOAOOHBI 110 IBYM YTIJIaM. E
BK M
6) U3 mpsimoyrosbHOTO TpeyroiabHuKa BKH HaX0IuM, 9TO BH = m
Jns tpeyronsHuka ABC crnpaBelIMBO PaBEHCTBO 2R = m VuureiBas, 4 H I
BC 2R

uto £ KHB = £ BAC mnonyuaeMm: ﬁ = ﬁ Croponsl BC' u BK — CXOACTBEH-
BC 2R

HBIE B ITOIOOHBIX TpeyronbHukax ABCu MBK, ciienoBatenbHo, HX KOd(GQHUIUESHT T0100us k= BK = BH =4. Haiiném ot-
HOLLIEHME IUIOIAAU TpeyroiabHuka MBK k nnomanu yetsipéxyronsauka AKMC:

Swk  SmBk SmBK 1 1 1

Samkc  Sasc —Swpk  k*Swpk —Smpx K2 —1 16—1 15

OrtBer: E .
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36. 3apanue 16 Ne 505495. B octpoyronsHoM TpeyroiabHuke ABC nposenu Beicoty BH u3 Toukn H
Ha cTopoHbl ABu BC onyctunu nepnieHaukysipel HK u HM cOOTBETCTBEHHO.

a) [lokaxxure, uro TpeyronbHuk MBK nono6en tpeyronsHuky ABC.

0) Haiigute oTHomeHue muiomanu TpeyroipHuka MBK x momanu udeTsipéxyronbuuka AKMC,
ecnmu BH= 1, a paguyc OKpy>XKHOCTH, OITUCAHHOW OKOJI0 TpeyroibHuka ABC paBeH 4.

Pemenne.
a) [Tycts yron BAC = o. Ymist BACu KHB paBHBI, KaK YIJIbl C B3aUMHO TTE€PIICHIUKYIISP- B
HBIMH CTOPOHAMH. PaccmoTpum yeTbIpéxyronsuuk BKHM

£LZBKH+ £ BMH = 90° + 90° = 180°, cnenoBarenbHO, 4eTbIpEXyroabHUK BKHM BrivicaH
B OKPYXHOCTb. 3HauuT, ymsl KHB u KBM — BHNUCAaHHBIE, OMUPAIONIMECS HA OAHY U Ty
XKe YTy, ClIe/loBaTeNIbHO, OHM paBHBIL. TakuMm oOpasoMm, &angBAC = £ KHB = ZKMB.
Tpeyronsankun ABC n MBK umetot obuwmii yron Bu £ BAC'= £ KMB, 3HauuT, 3TH Tpe-

K
YTOJIBHUKY MTOJJOOHBI 1O IByM YTJIaM.
A
BK
6) 13 mpssmoyronsHOTO TpeyroisHuKa BKH HaXoauM, 9TO BH=—1——r. Hus
sin/KHB i = -
2R — BC
TpeyronsHuka ABC cHpaBe[UIMBO paBEHCTBO = SinZBAC" YuutsiBasg, 4rO
BC 2R

/KHB = /BAC nonyuaem: ﬁ = ﬁ Croponsl BCu BK — cXoAcTBeHHbIE B MTO100HBIX TpeyronbHukax ABC u MBK,

BC 2R

CJICJIOBATENIFHO, UX KOI(D(UITUCHT MoI00us k= BK = BH = 8. Haiiném oTHOmeHue miomanu Tpeyronbuuka MBK k 1io-

maau ueTsipéxyronsuuka AKMC:

Swk  SmBk SmBK 1 1 1

Samkc  Sasc —Swpk  k*Swpk —Smpx kK2 —1 64—1 63’

1
OrtBer: @ .

37. 3aganue 16 Ne 505537. Menuansl AA|, BB u CC| tpeyronsHuka ABC nepecekaroTcs B TOUKE

M. N3BectHo, uto AC=3MB.
a) Jloxaxure, uto TpeyroabHUK ABC psMOYTOJIbHBIN.
0) Haiimure cymmy kBagpatoB meauan AA| u CCj, ecau u3BectHO, uto AC= 10.

Pemenne.
I/I3BeCTHO, 4YTO MCOUAHbI OCIATCA TO‘{KOﬁ nepeceqeﬂnﬂ B OTHOILUCHUU 2:1, cyuTas oT BepHJI/IHI)I. 3Ha‘~ll/IT,

3 31 1
BB, = -BM = - - -AC = -AC.
) 23 2
[Mostomy Tpeyronsunku AB|B  u CB;B paBHOGenpenuble, npuuém < BJAB = ZABB| n ~
4LB/CB = ZL(CBB;. Cymma Bcex »o3Tux 4eTelpéx ymioB paBHa 180°.  Torma
£LABC= £ABB| + £ CBB; =90°. CinenoBatenbHO, TpEyTroidbHUK ABC — NpsAMOyTroJIbHbINI.

6) Tpeyronbuuk A; BA npsiMoyronbHbli. [losTromy
2 2 2 1 2 2
AAT =AB+ BA* = S CB® + BA.

AHaNOrMyHoO U3 NPSAMOYIOJIbHOro TpeyroabHuka CyBC HaxoIuM:

5 5 5 5
AA3 +CC} = ZABz + ZBCZ = Z(AB2 +BC?) = ZAC2 =125.

OrtseT: 125.
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38. 3apanue 16 Ne 504418. Ha croponax AD u BC napamuienorpamma ABCD B35Tbl COOTBETCTBEH-
HO Touku Mu N, npuuém M — cepenuna AD,a BN: NC=1 : 3.

a) Jokaxwure, uro npsimpie ANu AC nenst otpe3ok BM Ha Tpu paBHbIEC YacTH.

0) Haiigute miomans 4eThIpEXYTrodbHUKA, BEPIIHHBI KOTOPOTO HaXoAsaTcs B Toukax C, N U Toukax

nepecevyeHus npsimoit BM ¢ npsimpimu ANu AC, ecnu momaaps napaenorpamma ABCD paBHa 48.
Pemenne.

a) O6o3HaunM TOUKHN nepecedeHus npssmoit BM ¢ npsimeimu AN u AC 6ykBamu Pu R co-

OTBETCTBEHHO.

B x N 3x (&

ITycts O — Touka nepeceueHus: quaroHaneill napamnenorpamma. Torna AO u BM —
MeMaHbl TpEeyroabHUKa ABD, 3HauuT, (

1 A x M 2x D
MR = §BM.

W3 nono6wust tpeyronsaukoB BPNu MPA Haxomum, 9To

BP . BN . 1
PM  AM 2
1
3uaunt, BP = §BM - U3 nokaszaunoro cienyer, uto BP = PR = RM
1
0) [Tycts miomiaas mapamieaorpamma pasaa S. M3 momodus tpeyronbaukoB MRA u BRC ¢ ko3 duipenTom 5 CJIeIyeT, 4TO

2

BBICOTa TpeyroiabHruka BRC, npoBenéHHas k ctopoHe BC, COCTaBISET  BBICOTHI MapajuiesiorpaMma, MpoBeAEHHOM K TOM e CTo-
3 )

pore. CriefoBaTenpHO, MIoLas TpeyronbHuka BRC paBHa

2
I

Src =

W N
w|

| =

1

AHanormyHO HaWAEM IUIomans TpeyroiabHuka BNP . Ero BeicoTa, mpoBeaéHHas K BN , cocTaBiseT g BBICOTHI TIapaJlieso-

rpaMma, mpoBeAEHHOH K cTopore BC, a cama ctopoHa BN B 4eThIpe pa3a MEeHbIIe CTOPOHbI mapasuenaorpamma BC. [Toatomy

PR U0 B0 DU I
BNP= 0273747 4™

CrnenoBatenbHO, IUTOMAIb YeThIpéxyronsHuka PRCN paBHa

1. 1. 7. 7
S —S=_—S=_—-48=14
P " T

Ortser: 14.
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39. 3apanue 16 Ne 504439. Touka M — cepennna ctoponbl AD napannenorpamma ABCD . U3 Bep-
IIUHBI A IPOBECHBI J1BA JTy4ya, KOTOPHIE pa30MBAIOT OTpe30K BM Ha TpHW paBHBIC YaCTH.

a) Jlokaxxure, 4TO OAMH U3 JTy4el COACPKUT IUaroHalb Mapajiierorpamma.

0) Haiigute mmomanas 4eThIpEXYTrOIbHUKA, OTPAHUYEHHOTO ABYMsI IPOBEAEHHBIMU JTydyaMU U TIpsi-
MbiMu BDu BC', ecnu miionaas napamienorpamma ABCD pagHa 40.

Pemenue.
a) O003HaYNM TOUKH NepecedeHus Tyueil ¢ oTpeskoM BM— OykBamu Pu R (cM. pUCYHOK), U BN C
mycTh O — TOUKa NepeceueHys NuaroHajel mapamienorpaMMa, a N — TOYKa MepeceueHus
nmyua APu npsmoit BC.
Touka R nenut meauany BM tpeyronsauka ABD B otHomenuu 2 :1 cuurast ot B. Cneno- i
BaTEJIbHO, R nexXUT HAa MeauaHe AQ 3TOro TpeyroiabHUKA, TO €CTh Iyd AR COAEPKUT AUaro- R
Hanp AC.

0) ITycte L — Touxa nepeceuenust AN nu BD. HyXHO HaliTH III0Iaab 4eTHIPEXYTrOIbHIKA

S

LNCO. Tlyctp muoniane napajuienorpamma pasta S . [lnomans Tpeyronbauka BOC paBHa Spoc = Z Haiiném mmomans tpe-
yroapauka BNL . Y3 nogo6us tpeyroisaukoB BPNu MPA cnenyer, 4to

BN BP 1
AM  PM 2’
OTKyJa
BN = 1AM— 1AD
2 40

Teneps u3 nogobust TpeyronsHukoB BNL u DAL crnepyer, 4TO UX COOTBETCTBYIOIINE BBICOTHI OTHOCSTCS Kak 1:4 , a moaTomy

1

BbICOTA TpeyrojbHuka BNL, npoBea¢HHas k BN, cocTtaBisieT g BBICOTHI MapaieiorpaMma, mpoBeAEHHOH K ctopoHe BC.

ITosTomy

CrnenoBartenbHO, UIomazs yeteipéxyronsauka LNCO paBHa

1 1 9 9
S _ — S §—_~6§— " .40=09.
BOC — SBNL 45 405 405 20 0=9

OrTBerT: 9.
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40. 3apanne 16 Ne 504832. OkpykHOoCTh ¢ HeHTpoM O, BlHcaHHasA B TpeyroiibHUK ABC, xacaetcs
ctoponbl BC'B Touke P u nepecekaet orpe3ok BOB touke Q. IIpu stom otpeskn OC'u QP napanienb-
HBI.

a) [lokaxxure, 4To TpeyroibHUK ABC — paBHOOEAPEHHBIN TPEYTONbHHUK.

0) Haiigure miomans tpeyronsauka BQP, ecnu Touka O nenut BICOTY BD TpeyroiibHUKa B OTHO-
menun BO: OD=3:1u AC=2a.

Pemenne.
IMycte nmyd BO mnepecekaer cropony AC B Touke D. BBenem ciemyromue 0003HauYCHHUS:
£LBCO= £DCO = a, £ COP = x. llpsamsie OC u QP napannensssl, a ymsl COP u OPQ —
HaKpecT Jexalue MOpu nepecedueHHH mNpaMeix PQ u OC cexymei OP, crnepoBaTeabHO
T

£ OPQ= x. Jlanee, u3 IpAMOYToJILHOTO Tpeyronbuuka OPC Haxoqum X = 5 & | a w3 pas-

HOOeapeHHOTO TpeyrompHuka OPQ Haxomum £ POQ = m — 2x = 20. Takum oOpasom, Tpe-
yroasHukd BOPw BCD nono06HEL, U, 3Ha4uT, buccekrpuca BD tpeyronsuuka ABC sBusercs
€ro BBICOTOH, OTKYZA CIIe/Iy€eT, 4YTO TpeyroinbHUK ABC — paBHOOEIPEHHBIN TPEYTOJILHUK, YTO
1 TpeOOBAIOCH 10KA3aTh.

6) Otpezox CO — Ouccekrpuca Tpeyroinsuuka BCD, cienoBaTenbHo:

DC oD 1 A
BC OB 3’
otkyna BC=3DC=3a.
Hanee CP= DC= a, 3Haunt, BP= 2a u, cneqoBaTebHO, Sasro = 2Srcro = Scrop- Ortkyna

1 1 2
S = —S = —S . B — —BO
ABOP = 5SABCD = 7 SAMBC o 3 BO.
2 1
CJIEIOBATEIILHO SNSQP = gSABOP = ESAABC .

ITo hopmyne ['epona HaxOIUM:
Saage = Vda-2a-a-a =2V2a*.

a’\/2
3

3Haywr, SABQP =

azx/i

OrTBerT: 3
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41. 3aganue 16 Ne 504853. Jlan paBHOOenpenHbil TpeyroiabHuk ABC ¢ ocHoBanueM AC. BrnincaH-
Has B HETO OKPY>KHOCTH ¢ TleHTpoM O Kacaercs 00KoBoi cTopoHbl BC' B Touke P u nepecekaer Onccek-
TpuCy yria B B Touke Q.

a) Jokaxwure, uro orpe3ku PQu OC napanienbHbl.

0) Haitnure mnomanp tpeyronbauka OBC, ecnu Touka O AenuT BICOTY BD TpeyrojibHUKa B OTHO-
menun BO: OD=3:1u AC=2m.

Pemenue.
ITycts oTpezox BD — BbIcOTa AaHHOrO TpeyronbHuka. Torma O € BD B cuily TOro, 4To
ABC —  paBHOOCApCHHBI  TpPEyroJIbHUK. BBemeM  cienyronme — 0003HAUCHUS:

£LBCO= £DCO=qa, £ COP= x, £ OPQ= y, IIpamoyronsHsle Tpeyroasauku BOPu BCD no-

JOOHBI, ciepoBaresibHo £ BOP = 20. U3 mpsmoyronsHOro tpeyroibHuka OPC Haxoqum
T T-2a T

X = 5 — O, a u3 paBHOGeAPEHHOTO TpeyrobHIka OPQ Haxomum Y = —»—— = = —

2 2

Yraet COPu OP(Q — HakpecT Jexanue npu nepecedeHnu npsameix PQu OC cexymueit OP, 3Ha-
4uT, oTpe3ku PQu OC napaiienbHbl, 4TO U TPeOOBaJIOCh I0Ka3aTh.
6) Otpe3ok CO — OuccekTpuca TpeyroiasHuka BCD, cienoBaTeabHO:

DC 0D 1 A

BC OB 3

Otkyna BC=3DC=3m.
CP= DC= m, 3uaunt, BP= 2m u, cile0BaTEILHO:

SaBPo = 25acPo = 28acpo;

3 3

Orkyna SAOBC = ZSABCD = gSAABC- ITo popmyie 'epona HaxomuMm:

SAABC:\/4m~2m-m-m:2m2\@,

3m2\/2

OTKyJa SaoBc = A

3m\/2
—

OrtBeT:
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42. 3aganue 16 Ne 505431. Oxkono paBHOOeApeHHOTO TpeyronbHuka ABC ¢ ocHoBanuem BC omnuca-
Ha OKpYyXHOCTh. Uepe3 Touxky C' mpoBeiau NpsMyl0, HapauielbHyro ctopoHe AB. KacatenpHas k
OKpY>KHOCTH, IPOBEAEHHAs B TOUKE B, IIepeceKkaeT 3Ty npsMyro B Touke K.

a) [lokaxkure, 4to TpeyroibHUK BCK — paBHOOEAPEHHBIN.

0) Hailigute oTHomieHWe Miomanau TpeyroibHuka ABC k tomanu tpeyroinsHuka BCK, ecnu

3
cos ZBAC = 1
Pemenue.
a) Yron KBC pasen yriny BAC kak yron Mexxay KacatenbHoi u xopaoi. [Ipsmeie AB u CK napain- B

nenbHbl. CnenoBatensHo, £ ABC = £ BCK. Ilony4aeM, uto TpeyroasHuku ABC u BCK nogo0HBI.
CliemoBaTesbHO,

/BKC = ZACB = ZABC = /BCK. k
3HaunT, TpeyroabHuK BCK — paBHOOEIPEHHBIN. 4 vc
AB
6) Tpeyromsanku ABC u BCK mono0HBI, k03ddunneHT momodus paBeH BC OTtHomeHNne

Sapc _ (AB\?
Iomaneun Spck BC - B tpeyronbauke ABC umeeMm:

BC? = AB* + AC* —2-AB-AC - cos ZBAC = 2AB*(1 — cos ZBAC).

SaBc _ 1
SBCK 2(1 — COS ZBAC)

OrtserT: 2.

43. 3aganue 16 Ne 505536. Menuanst AA;, BB u CCy tpeyronbanka ABC niepecekaroTcsi B TOUKe
M. Toukun Ay, By u (5 — cepenunbl oTpe3koB MA, MB u MC coOTBETCTBEHHO.
a) Jlokaxwure, 4To Iiouaap mectuyronbHuka A1 B, C1 Ay B1 (5 BIBO€ MEHbIIE MIIOAAN TPEYTOlb-

auka ABC.
0) HalimuTe cymMMy KBaJpaToOB BCEX CTOPOH 3TOTO MIECTUYTOJIbHUKA, €CIIM M3BECTHO, 4T0 AB = 4,
BC=7u AC=28.
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Pemenue.
a) O6o3HaunM MIoNaas Tpeyroiabauka ABC depe3 S. M3 pucyHKa BUAHO, YTO IUIO-
mazib mectuyronsnuka A, B, C1 A, B, G, paBHa

Sa,B,c; T SB,ciA, T Sa,c,B, T Sa,B,c,- Tlockoneky Tpeyromsuuk A By nonobex

1
TpeyroasHUKy ABC ¢ xoapdunumentom 0,5, ero mromans paBHa ZS - IIycts K —

TOYKa IepecedeHHs Menuansl AA; u cpenueil nuuuu By C). MenuaHa u cpeiHss

JIMHUA ACTIAT APYT Apyra noroJjaM, IMOCKOJbKY OHU SBJISIIOTCSA AUAaroHaJsIMU Iapajjic- i

1

norpamma AB) A, Cy. Otkyza AK = EAAI » AK — menunana tpeyroneauka AB)C|. 3aMeTuMm, 4To
1 1

AA,  AK = EAM: EAAl =AM :AA| =23,

TO eCTh TOuka A, aenut meauany AK tpeyronbHuka ABC| B oTHomeHuu 2 : 1. 3Ha4uT, 3TO TOYKA IepeceyeHus MeAuaH Tpe-
I 1 S
yroneHuka AB; (. Inomane tpeyronsuuka By () A, paBHa TPETH ILUIOIAAU TpeyroabHuka AB| C|, To ecTh paBHa g : ZS = E
S

AHaJOru4HoO IIoIany TpeyroiabuukoB A, Cy B, u A B; G, paBHbl 12 OTkyza miowmans mectuyronsiuka A, B, C1 A, By C, paBHa
1 S+3 ! = ! S
4 12 2

0) ITycte gmunEl cropon BC, AC, AB tpeyronbauka ABC paBHH a, b, c. [JokaxeMm,

1
2 2 2
4TO KBaJpaT MeauaHbl AA; paBeH Z (2b +2¢"—a ) Jlns mokasartenbcTBa Ha MPO-

J0JDKEHNH oTpe3ka AA; 3a Touky A; omnoxum otpe3ok AP = AA,. [lonyuynm napai-

nenorpaMmm ACPB co croponamu AC= PB=b u AB = CP= c u quaronansmu BC = a
u AP=2AA,. CyMMa KBaJ[paToB AMaroHajiell mapajuiejiorpaMma paBHa cymMMe KBaapa- 4

TOB €I'0 CTOPOH:

1
20% +2¢% = d® + 4AAT & AAT = Z(2b2+2c2 —a%).

1 1
AHamornysuo BB% = Z (202 + 2C2 - bZ); a CC12 = Z (2612 + 2b2 - Cz)- Ilycte L — cepenuna otpeska AB;. Ilo-

CKOJIIbKY A, — TO4YKa IepeceueHust Meaual TpeyroibHuka AB)C|, oHa JIeKUT Ha oTpe3ke C,L M NEIUT ero B OTHOLIEHUH 2 : 1,

cuurasg oT Todyku Cj. 3HauMT, Ci1A; = §C1L- Ho tpeyronsuuku AB;C; u ABC nono6usl ¢ xodpdunuentom 1/2, mosromy
C\L= EBBl u C1A; = gBBl - IToBTOpSIA TE K€ paccyxKIeHUs A TpeyronbHuka A; B CnoiydaeM, 4to oTpe3ok A C, paBeH
EBB 1- ITpuMeHsist aHAJIOTHYHBIC PAcCyXXICHHMS, ITOJYIUM YTO CTOPOHBI IIECTHYTOJBHHKA BTPOE MEHbBIIE MEIHaH TPEYTrOJIbHHUKA

ABC: B,Cy =BG = §AA17 AB1 =A1B, = gCCL CrnenoBaTenbHO, CyMMa KBaJpaTOB CTOPOH HIECTUYTOJbHUKA

paBHa:

2
2(BiC3+A\C3+A1B5) = §(AA%+BB%+CC%) =2 (207 2% — a* 207+ 27 — b+ 2a* 4207 — ) =

Iy

2
1 K 1
= E-3(a2+b2+cz) = 8(a2+b2+c2).
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