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CAMOCTOATEJIBHBIE PABOTbBI
BAPUAHT 1.

C-1. 4
1. lano: M € AB, K € AC,x € MK; A, B, C

HE JIeKaT Ha OAHOU IMPSIMOH.

Hoxkasate: x € (4BC). M
JlokazaTenbCcTBO:

M € (ABC); K € (ABC); MK € (ABC), 1.x.

x € MK, 1o x € (4BC).

Y.r.1.

2. lano:aNPB=myaca,anP=+J.
Haiitu: nepecekarorcest 1u a u m.

Pemenne.

JomycTuM, 9TO NpsIMBIE @ U m HE TePeCceKaroTCs. a
m € o, a € . 3HaYUT, a || m. 3Ha4nT, a || B. OTO
NPOTHBOPEYHT YCIOBHIO. 3HAYHT, @ U m IepeceKa-
FOTCSL.

OTBeT: @ ¥ m MEePeCceKaroTCsl. Q p

C-2.

1. Jano: a N B=EF,ABc a, C € .

B mockoctu B yepe3 T. C mpoBECTH MPAMYIO
Tak, 4yToOBI OHa 1) mepecekana AB; 2) ckpemu-
Bajack ¢ AB; 3) Obuia mapamnensHa AB.

1) BC;
2) FC;
3) HEBO3MOXXHO IIPOBECTH, €CIH TaKyK NPSIMYI BO3MOXHO OBLIO
MPOBECTH, TO T K. OHA Jiexkasia Obl B IUTOCKOCTH [3 U ObLiIa mapasuieibHa
AB, nonyunnock 0bl, uTo AB — B, 1ub0 AB || B, 4TO MPOTHBOPEUUT
YCIIOBHIO.

2.
Hano: A4, || CC,, A4, || BB, BB, = CC,. doka3ats: B|C; = BC.
HoxazarensctBo: T k. A4, || CCy u A4, || BBy, 0 BB, || CC, a T.k.
BB, = CC,, 10 BB,C,C — napainenorpamm = B,C; = BC. U.T.1.
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1. JJano: ABCD — mapajuienaorpamm,
C E € AB, F € CD, BE:EA = CF:FD.

‘v UYepes E u F npoBesieHa IIOCKOCTh L.
E Hoxazate: BC || a.
h Jloka3zaTeabCTBO:
BE _CF

4 D Tk. = u AB = CD (ABCD —
EA FD
napastenorpamm), To BE = CF u BEFC — mapanienorpamm, Toraa
EF || BC. 3naunt, BC || o.. Y.T.11.
B 2.
a

_— Hano:a || o, clla, Bno=>h.
—— Jloxaszats: b || c.
Pemenne.
Tx.al|o,T0alb;Tx.al||bualc,
c T0 b || c. Y.t 1.

1.

Hano: LZEMC= £ZMCA, Z/PEB= ZEBC.
Hoxazate: MEP || ABC.
JlokazaTenbCTBO.

T k. ZEMC = ZMCA, to ME || AC;

T.X. ZPEB = ZEBC, 10 EP || BC.
3uauut, (MEP) || (ABC).

2.
Hano: a||B,CDc o, Ec B, Me a.
Hoctpouts: ECD N B, EMC N B, EMD N .

Pewenne: MC || B, MD || B, CD || B T.x. o || B.
’A (ECD) B =bh,CD || b1x.CD | B.

(EMC)ynB=a,MC|latx. MC]| B.

(EMD)NB=¢c,MD| ctx. MD || B.
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C-5. B C
1.

JHano: ABCDAB,C,D, — mapanienenuries,
BE < A\BD.

JHoxkazare: BE || BiD,C.

Jloka3aTenbCcTBO:

(4:BD) || (B:D:C) (tx. 4B || D1C u BD || B\Dy); E
T.K. BE € (4,BD), 10 BE || (B:D:C). Y.T.1. B c

2.
Hano: DABC — tetpasnp, ZDBC=/DBA =
=Z/ZABC=90°, BD=BA=BC=2cwm.

Haiitu S(4DC).
Pemrenue.
AD =V AB* + BD? =4+ 4 =22 cm, 5]

a"anornyno DC = 2\/5 cm, AC = 2x/5 CM.
= AADC — paBHOCTOPOHHUH,
ZADC = 60°

A4 C

S(4DC) :% -AD - DC - sin60° :% 232242 f—zﬁmz.

OrtBerT: 2\/5 oM’

C-6.
1.
Hano: DABC — tetpasap, P € AD,

M e BD,K € BC, AP =PD, DM = MB.
ITocTpouts: ceuenue miockoctoio PMK.
Pemenue.

1) mposenem npsimyto PM, P
2) mpoBeneM npsmyto MK;

3) Tx. AP = PD u BM = MD, to PM —

cpenusis muHus B AABD.

3naunt, PM || AB;

4) B miockoctu (ABC) mpoBenem npsi- A4
Myto KN, napamiensuyto PM; N € AC;

5) mposenem npsimyto PN,

6) (PMKN) — ceuenue tetpadapa DABC.
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B, K ., G 2
£ Hano: ABCDA,B,C\D; — mnapaiiene-
A D, nunen, ABCD — kBajpar co CTOpPOHOM
8 cM, OOKOBEIC TPaHH MPSMOYTOJIBHUKH,
B c AA; =3 cm. E— cepenuna A,B).
IMoctpouts: cedenue mrockoctsio AEC.
A D Haiitu: P, .
Pemenue.

1) K — cepenuna B,Ci;
2) (EKCA) — ceuenue uckomoe, T K. EK || A,C, || AC.

AC =+ AD?* + DC? =J64+ 64 =82 cm.

EK:%AICI:%AC:NE oM.

EA=KC=,|A4} + (2,4131) =J9+16 =5 cm.

P(AEKC) =842 +44/2 + 5+ 5= (10 +124/2 ) cm.
Otser: (10 +12\/5) CM.

C-7.
M 1. dano: ABC — mpaBUIBHBIA TPEYTOJb-
HUK, O — ero ueHtp, OM L ABC, OM =1,
AB=3.
Haiitu: paccrosHus ot 1. M 10 BepLIUH
AABC.

4 € Pemwmenne.
o) CC, — BrIcOTa, Meanana AABC.
B

CC, = AC* - AC} =‘/9—19 =3-\/§=¥.
2 3\/_ x/_

co-- cC == 22
3

MC =+ MO? +0c2 =y1+3=2.

MC=MA=MC (1 x. AABC — npaBuiIbHbIA U O — IEHTD).
Ortser: 2.
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2.
Hano: ABCD — napanenorpamm,
BE 1 ABC, FD 1 ABC.

Hoxkazarbe: ABE || DFC.
JlokazarenbCcTBO:

T x. ABCD — napainienorpamm, To —>C
AB || CD;Tx. EB L (ABC)un FD 1 (ABC),
10 EB || FD. 3nauut (AEB) || (FCD). Y.T.14.

C-8.

1. Mano: ABCD — kBajpar,
EA 1 BC, K € EB.
Joxkazate: BC 1 AK. B
JlokazarenbCcTBO:

Tx.BC1L EAuBC 1 AB,

10 BC L (AEB); T k. AK € (AEB),
10 BC 1 AK. Y.T.20.

2.
Hano: AC € a, AABC, ZC =90°, BB, L a,
CB, L AC,AB=25,AC="24.

Haiitu: S(AABC).

Pemenue.

BC =252 — 24> = 7 = S(AABC) =% 7.24=384
OtBer: 84.

E
K

C-9.
Hano: M ¢ a; A, B € a; AH v HB nipo-
ek MA n MB Ha o..

AH _

MA =18, MB=2+109 , — E
BH 4

Haiitu: P(M, o).

Pemenue.

AH =3x, BH = 4x.

MH = MA®? — AH? =324 — 9x°,

MH? = MB? — BH? =436 — 16x°.

324 - 9x* =436 - 16x% 7x* =112, x = 4.

MH =436 —-16-16 =~/180 =3+/20 .

OTBerT: 3\/% .




http://alexbooks.ucoz.com

C-10.
b 1. JTano: AABC — paBHoGenpennsiii, BH —
Beicota B AABC. AB = BC = 25, AC = 48,
3 BD L ABC, BD=4[15.
Haiitu: P(D, AC).
Pewmenue.
AH = %AC T.K. AABC paBHOOEIpEHHBIN
4 ; c

H (4B = BC).

BH =+ AB? — AH? =25 —24% =J625-576 = 7.

Tx.BD 1 BHuBH 1 AC,Tono TTII DH 1 AC.

DH=+BH? + BD? =+/49 +15 = 8. Otser: 8.
2

B, C .
Hano: ABCDA,B,C,D, — napayienenues,
4 D ABCD — xBazpar co cTOpoHOit 2 cM, 60Ko-
BbIC TPaHN — HPSIMOYTOJIBHUKH.
B C B 1D =5cM.
Haiitu: L(BlB, ABC), Z(BID, (DD]Cl))
A D
Pemenue.

Z(B\D; (ABC)) = ZBDB; (T K. mapajuieNenuIe]] IpsMOyTOJIbHBIN).

BD =V AB% + AD? =4+ 4 =22 cm.

COSLBDB[ :% =¥ . Z(BID, (DD]C])) = LBIDCI

1

B,C;=2cMm. sinZB\DC, = BiG, =E . OTBeT: arccos ; arcsin%.
1
C-11.
1. Mano: AB — pedOpo OBYrpaHHOTO yTia, oOpa-
8 30BaHHOTO IUIOCKOCTSAMHU oL U 3. ZLKN — nuHei-
HBII yroi 3TOro AByrpaHHoro yria. M € LKN.
Haiitu Z(KM, AB).
L A N Pemenue.
M T.K. IIIOCKOCTB JIMHEHHOTO yTiIa MepHeHIUKYIIp-
Ha K pedpy JBYTpaHHOTO yIiia, TO JIto0as mpsamasd,
NG Jexanias B INIOCKOCTH JTMHEHHOTO yrila, HepIeH-
JUKYJSpHA peOpy IBYTPaHHOTO yIia.
Otser: 90°.

10
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2. D
Jano: AABC — npsimoyronbhbiii (£C = 90°),

a

Z/A=30°,AC=a,DC L ABC,DC =

3
5
Haiitu: Z(ADB, ACB).

Pemenue.

DK 1 AB, CK 1 AB, Z((DAB),

(4BC))= £DKC. K

DC 1L CK, 1x. DC 1 (ABC) n CK € (ABC).

a3

Ty 243 i
a 20
2

CK=AC-sint4d=a L . tgLDKC:C—D:
2 CK

ZDKC = 60°.
Ortset: 60°.

C-12.
1. M

Hano: AAMB 1 ABCD (ABCD — mnpsimo-

YTOJIBHUK). B C
Hoxazate: ZMAD = 90°.

JlokazaTtensCcTBO: A D
Z((MAB), (ABC)) =90°.

MK — neprienaukynsap k miockoctu (ABC), K € AB, MK L AD.

Tx. AD L ABwv DA L MK, to AD 1 (AMB), T.x. AM € (AMB), TO
AD1MA. 3naunt, LMAD — npsimoii. Y.T.11.

2.
Hano: ABCDA,B,CiD; — upsSMOyTroJib- E
HBI mapawtenenunen, £, F, K — cepe- 4 t Y,
munbl A1By, A\Dy, AD, AB = 4, A4, = 6,

A,C=456 . B c
IToctpouts: ceuenne EFK.
Jlokasats: EFK 1 ABC. 4 "k " D
Haiitu: AD.

Pewenue:

1) nposenem EF;

2) npoBeneM FK;

3) B mnockoctu (4BC) nmpoenem npsimyto MK, napamiensayto EF;
4) (EFKM) — uckoMoe cedcHue.

B, C

11
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M — cepenuna AB. T k. F— cepenuna 41D, u K — cepenuna AD, To
FK || AA,. 3nauut, FK 1 (ABC). 3nauur, (EFK) L (ABC).

2) AC =+ 4,C? - 442 =/56-36 =420 ;
AD =y AC? —CD? =/20-16 = 2. Otser: 2.

C-13.

1. Jano: ABCA,B,C; — mnpaBuibHas
TpEyTOoJIbHAS MPHU3Ma.

Ad, = 243,
AB= %, M — uentp CC,B,B.

Haiitu: Z(AM, (ABC)).

Pemenue:

Z(AM, (ABC)) = LMAK, tne K — ce-
penuna BC (t.e. MK 1 ABC, T x. MK || BB)).

AK — BrIcOTa M Meauana B AABC.

AK=yAC? —KC? = %_EZI.MK:%BBIZ@'

9
tg/MAK :% =#; ZMAK = 60°. OtseT: 60°.
B, ¢, 2. [ano: ABCDA,B,CD| — npaBuiibHas
YeTBIpexyToNbHas npusMa, AB = 4 cwm,
A D Z((AMC), (ABC)) = 45°.
Ve Hatitu: S(AMC).
BR c Pemenue:

T x. ABCD — xBappar,
4 K toBD 1 AC= BK 1 AC.
Ilo T.T.II. MK 1. AC, 3Hauwur,

/MKB = 45°.
AC=BD =16 +16 =42 cm, BK=22 cm.

T k. ZMKB = 45°, To npsimoyroJibHblii AKBM — paBHOOEIPEHHBIH,

MK = +8+8=4cm.
S(AMC)=%-MK~AC:%-4 42 =82 om’.

Otser: 842 ov’.
(T.T.II. — Teopema 0 TpeX MEPICHANKYIIPax).

12
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C-14. Q

Hano: ABCA,B,C, — npsmas npusma, AABC

— npsimoyroubHbli (£C = 90°). A B,
AC=4,CB=3, ZB1AC = 60°.

Haiitn: Sgo -

Pewenue: Ok

Tk. CC; LACu AC 1 BC,
10 AC L (CBB,) = AC 1 CB,.
AACB| — npsIMOYTOJIbHBIIH;

CB, =tg/BIAC - AC = 4\/3 . BB, =+/CB? - BC? =/48-9 =439 .
AB=44C? + BC? =\16+9=5.

Ssu=P(ABC) - BB, = (AB + AC+ BC)BB; = (5 + 4 + 3) /39 =12:/39 .
OrtBerT: 12\/5.

C-15. Cl
1. Jlano: ABCAB;C, — HakjoOHHas

TpeyronbHas npusma, AACB — mps-

MoyroJbHbIl (£LC = 90°). 4 B,
AA,C,C L ABC.

Hokazare: CC BB — npsMOYTrojibHUK.

JlokazarenbCcTBO:

T k. (44,Cy) L (ABC) u BC L AC, 10

(44,C)) L BC, smamur, BC L CC,. * B
3uaunt, B|BCC; — npamoyronbHuk. Y.T.1.

2. Jlano: S; = 70 em%, S, = 150 oM,
ZMKP =60°, 44, = 10 cm.

Sancie =150 em™. S ypp 4 =70 .

A B

Haiitu: Sgo — ?
Pemenue:
AA, L (MKP) = KP 1 AA,, KM 1 A4,
T x. A4,C,C napaiienorpamm,
TO Sy4cc =KP- A4 =150 M’ =
150 150

= KP=——=—""=15cm.
A4, 10

T x. ABB A napannenorpamm, 10 S zp 4 =KM - A4, =70 oM’ =

k=270
A4, 10

7cMm

13
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ITo Teopeme kocunycoB uz AKMP.

MP? = KM* + KP* — 2-KM-KP-cos/MKP = 49 + 225 — 2:15-7-

N | —

=49 +225-105=169 = MP = 13.
T k. A4; L (MPK) = AA; L MP, tx. AA, || BBy = BB, 1. MP.
Torna SBBIQC =BB -MP=10-13=130 oM’ (r.x. BB = A4, n BB,C,C

mapasuienorpamMm) = Sgo = 70 + 150 + 130 =350 oM,
Otser: 350 cM?.

C-16.
4 1. Tano: AP =4 cm, BD = EC =642 cm.
Haiitu: S, .
Pemenue:
BEDC— xBanpar = BP=PD =

A :% =342 em.

AP — BrICOTA, T.K. TUpaMua paBwibHast = LAPB =90° =
= AB=AE = AD = AC =416 +18 =34 cwm.

D

SBEDC:%EC -BD :% 672 - 632 =36 oM.

Bricora AABC Ha ocHOBanue BC, T.K. OH paBHOOEIPEHHEIH, paBHA!

2
h:,/ACZ—%:S oM = SABC:%-5-6:15 oM’

Sup =4 - 15+ 36 =96 cm’. Otsert: 96 cm”.

2. Jano: ABCD — mpaBuiibHas TpEYTOJIbHAS
nupamuna, AB = a, DH — Breicota, DH = 2a.
Haiitu: £/DAH; /DMH —?

Pemenne:

AH — panuyc OKpY>KHOCTH, OINHCAHHOU

oxosio AABC,
3 4

D

4

C gH=22 4522,
3
1

T.KAH:ﬂIZ AB

cos30° ﬁ - ﬁ
2
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w3 ADHA: ZDHA = 90° = tg(DAH) =21~ 24 _ 6 _» 5
AH 3 . NE)
3
= /DAH = arctg 243 .
MH — paguyc OKpyXHOCTH, BriricaHHOU B AABC;
=324 us AvDH: wupEy =PI 20 1245
6 MH 3 . V3
6
= ZDMH = arctg( 43 ). OTBeT: arctg 243 , arctg( 43 ).

C-17.

1. Jano: MACB — nupamuna, AABC nps- M
MoyronbHel (LC = 90°), LCAB = 30°,

BC =a, ZMAH = 60°, rne MH — BbIcOTa

MUPaMUJIBI.
Havitu: MH —?

Pemenune:

T. x. Bce peOpa paBHOHAKIOHEHHI K OCHOBA- y B
HUIO, TO H — LIEHTp ONUCAaHHOW OKPY>KHO- H

ctu AABC.

Beicota MH, rne H € AB, T k. UEHTp ONUCAHHOU OKpykHOCTU ABC

(LC=90°) e AB, u AH = HB; u3 AABC: sin30° =2C — %
AB  AB

= AB=2a = AH = a; u3 AAMH: tg60°=% = \/_:MH =
a

= MH =aJ3 . Otser: a3 .

2. lano: MA L (ABC), MABC — nupamu-
na. Z(MBC, ABC) = 60°, AB = AC = 10,
BC=1e.

Haiitu: Sgy .

Pemenue: B
AABC — paBHOOenpeHHbI = AK — BBICO- K
Ta 1 Mequana = BK=KC =8 = S
= AK=4100-64 =6;TK. AM 1. (4BC) =
=AM L AK

AK — BricoTta 1 Mequana AABC, MK — mennana AMBC, a T.x. MA 1
(4BC), o MC = MB u AMBC — paBHOOeapeHHbIIT = MK — BpIcOTa.

15
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Cnenosarensro MK | BCwu AK 1 BC = LZAKM = Z(MBC, ABC) = 60°.
— 13 AAKM: tg(60°) =i—]‘; — AM =63 = MK =12 =

= SAMC:SABM:%AM' AB :%6\/510:30\/5,

SBMC=%MK~BC=%- 1216 =96 = Ssyc =604/3 + 96.

OTBerT: 60\/5 + 96.

C-18.

1. Mano: MABC — npaBuibHas TPEyroib-
Has nmupamuna, AB = a, TpaHu HaKJIOHEHbI
nox yriaom 60°, yepe3 CpenHION JIMHUIO
OCHOBAHWs, TapauieIbHO OOKOBOHM T'paHH,
MIPOBEACHO CEUYCHUE.

Haiitn: S.ey .

Pewenue:

OR — cpexaHsis TUHUS OCHOBAHMUSL.

OR || CB, OR :% CB, S | BM = QSR —

HCKOMOE CEYEHHE.
W3 monobwust ciemyeT, 4To ero IUioiagh B YeTHIPE pa3a MEHBIIE IUIO-

V3 V3a

mamu ABMC. A4, =7a, AH= . =
AH 2
oppa = AH_Ba 2 VBa e 1, Ve B
c0s 60° 6 1 3 2 3 6
2 2
= Sceu 3a . OtBer: ﬁ—a .
24
2. I[aHO: ADCDA]B]C[DI — TIIpa-
BUWJIbHASl YCEUEHHAs YEThIPEXYTOJIbHAS
\ nupamMuaa.
C] ABZS,AIBIZ6.

BokoBble TpaHM HAKJIOHEHBI K ILJIOC-

KOCTH OCHOBAHUS MO yIiioM 45°.
W Haitru: Sgo — ?

H, Pewenue:

b T . ZKPH, = 45°, ZKH,P = 90°

AKPH| — paBHoOenpenusiii, KH, = PH,

16
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T.K. AAKD — paBHOOenpeHHsid, To P — cepenunHa AD = PH, —
cpenusis muHnua AABD = PH, = %AB =4.

KP=\[KH? + PH? =4 +42 =42 .

T.K. A4, KM n AKP nono6Hs1, TO —— KM _ AM ,HO AM =—4D, =3
KP AP
AP—%AD 4 = kv =kp.- M —4J— =32.

MP:KP—KM:4\/§—3\/§=\/_
A D, + AD 6+8
e A N

Ssoc =4 - 74/2 =282 . OtBet: 282 .

C-19.

1. dano: ABCDA,B,C\D, — mapain-
nenenunen, ABCD — mpsSMOyroib-
HUK, BlE = EC], CIF: FD1
Pemenue:

1) BekTOpHI, COHampaBieHHBIE EF :

B\D; ; BD (T.X. COHaIIpaBICHHOCTH:

€CIIM BEKTOPBl MapaUICIbHBI WIH
JIeKaT Ha OJHOM MpSIMOM U UMEIOT 4 D
OJIMHaKOBOE HarpaBJIeHUE);

2) BEKTOPHI, MPOTUBOIIOJIOAKHO HANpPABICHHBIE A—B{ : C\D (4B, || C\D);
BA;

3) UMeIOT [UIHHY, PaBHYIO 4,0, 1Cre CIA1 ; BID1 ; m? BD; 555 AC; CA .
2. lavo:az o, acB,pnoa=>b,4,Bea,C,D e b.

—_—

Haiitu: npu xakom ycnosun AB u CD — KOJJIUHEAPHBI.

Pemenne:

AB KOJUIMHEapeH cD ,ecmmal|lb=all a.

17
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C-20.
B, ¢, 1. Hano: ABCDA,B,C\D, — mapaie-
JIETTUTIE.

4 D, HaI‘/IITlfliA—B>+?C1>+D—D1>+C—D>—?
Pewenue:

BIC1 BC, DD1 CCI, CD = CID1
AB+31C1+DD1+CD=

4 D = AB+BC +CC,+C,D, = AD;
Orser: AD; .

2. Jlokasats, uto: (AC, — AC +C, 4) ™ (m ~CB+ E) )

—_—— s — s

_ S s — — — s

C-21.
R 1. Mano: DABC — tetpasp,
DM =2Dd-~DC .
B 2
4 HN306pazute: DM .
" C  Pemenue:

‘%D—##D—Mﬂ; [2D4| = Dd| 2=|DK|;
/ c

DM =DK — DM | =M K , OTIO0XUM
OT TOYKU D BEKTOp M—1E , moxyuuM DM = MTE — HCKOMBII1.
K 2. lano: K ¢ ABC, AE = EB; BP = PC.
Bripazuts: KE — KP yepes AC.

Pemenne:
E P E—E:P_é; EP — cpenusis nuHUS
— 1 —_
y \C AABC:>|PE|=E|AC|;

ACN PE = ﬁ:_%/?c - K—E—K—Pz—%A—C.

OrtBer: —%ZE .



http://alexbooks.ucoz.com

C-22. D
1. Tano: DABC — tetpasnp, AK = KC,
DM=MK, DA=id, DB=b . DC=¢ .

Paznoxure: BM no a, b, ¢ .

Pemenne: B
DK =(DA+DC)=1(a+é): s —\¢
2 2 K
— l—= 1. 1. — — — 1. 1. -
DM =—DK=—a+—c¢; BM=BD+DM =—a+—c—b.
2 4 4 4 4
1. 1. -
OtBer: —a+—c—b.
44
2. JlaHo: M — TOYKa TIepeceUeHHs Me- B, C
quan AAB|B, DM — o a, FC", il
4 i
DD; . ' © =
Pemenue:
— 2 — e M
ai=24K=2 l(ABlJrAB) ; B c
3 382
AB| = A4+ AB=DD, + DC ; 4 D
e = =y 1= 2—
= AM =—(DD; + DC+DC)=-DD; +=DC ;
3 3 3
WZEHWZEH%D—DI%R.
OtBet: DA +§DD1 +§DC.
C-23.
Hano: ABCA,B,C, — npaBuibHas TPEyroib- B,
Has IpH3Ma.
AB=2,44,=1. 4 c
Pemenne:
1) Sunn —?
SAAICIC:AAI'ACZZ:SGOK:2'3:6; 3
AD=\3 :S:%ADBC: NI S
4 c

= Shom non =6 +24/3..
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By 2) Sapc —?
W3 AABB: AB, =+ AB> + B,B? =\/5 = CB, =
i 5 BIK:2:>S:%-2-2:2.
2
3) Haiitu £/B1AB —?
. BB .
sin(B1AB)=——= € = 4B1AB = arcsin (LJ .
a——"F—c 48, {5 g
4) /B KB —?
o . BB 1
ABIBK: 90 ;BIK: 2, BlB =1= Sln(LBlKB) ZHZE =
1

ZB,KB = 30°.
5) A4, — AC +2B,B-C,C —?

—_— — — — — —  ——

Ci4,||CA = | C\ 4, |5 AC|=2.
6) Hoxa3zats, uto 4,C) || ACB,.
A,C, || AC; AC € (ACB,) = A,C, || ACB,.

Ortger: 1) 6; 2) 2; 3) arcsin(Lj ;4)30°5) 2.

NG

BAPHUAHT 2.

C-1.

1.

JHano:anb=0,4eca,Beb, Y e AB.
Jlokasatb, uto a, b 1 Y nexaT B OJHOH MIOCKOCTH.

Jloka3aTenbCcTBO:
an b— nexar B ogHoli miockocti o, A e anBe b=>A4,B e o=
=>TK A, Be AB=>ABec a,Tk. Y€ AB= Y € a. U.T.4.
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2.
Hano:aNnB=c,anP=4,bna=B28. a
Hoxazate, uTr0 4B — JIUHUS Tiepeceye- B

b /6\

HUs oL 1 3. A
JoxazaTenbCcTBo: o

¢ — JNIMHUA TIepecedeHus oL U .
b € B, c € p= ¢ N b= B; ananoruuHo:
anc=A= A,B € ¢c = AB coBnanaer ¢ c. U.T.x.

C-2.

1. B B gepe3 C npoBecTy MpsIMyTO Tak, 4To
1) ona mepecekana AB. HeBo3moxxHO,
T.K. AB || B.

2) ckpentuBanach ¢ AB — coeauauthb C ¢
EF — CK.

3) nmapamnensHa AB: mpoBecTH mapai-
nensHO EF — npsimyto CT

(CT|| EF || AB).

2

’h

B,

Jano: A,C, =AC, A\B, = 4B,

A\Cy || AC, A\B, || AB.

Hoxazars, uto CC, || BB;.

JlokaszaTeabCTBO:

T x. A1C1 || AC n A1C1 =AC => AAICIC —

C

HapajuIeIorpaMM. 4

A]B] = AB, AlBl || AB = AA[B[B — Iapaijie-
J0rpamMm =>
AA1 || B]B I/IAAI || CIC:> CC1 || BBI Y.1.1.

C-3.
BE 2

1. lano: £ € AB; F € BC, —==; AC|| o
EA 3

Haiitu: BF : FC.
Pemenue:
AC, EF € (A4BC)

Tk. EF e a,aAC| o= AC|| EF = 4

= 1o Teopeme Daneca BE _BF :>BF:FC=§.

Orser: 2/3.

21



http://alexbooks.ucoz.com

Bi 2. ano: 4, B € a; AA, || BBy; A4, = BB,.
Hoxka3zate, uto 4,8 || a.
JokazaTenscTBO:

T x. AA] = BB] u AA1 || BB] = AA]B]B
— mapauienorpamm = A By || AB, T.x.
AB € oo = A,B, || AB. Y.1.1.

DE DK DM
1. Jano: —=——=—+—.
DA DC DB
Jokazatb, uto EKM || ABC.
Jloka3zaTeabCTBO:
K. E = % u LADC — obuuit =
DA DC
= AADC ~ A EDK = AC || EK.
Amnanornuno uz ACDB u AKDM:
KM || CB; EKNKM=K; ACNKM=K = EKM || ABC. Y.T.1.
2. Tano: o || B; 4, C € B; B, D € a.
Hocrpouts: ABC n o, BDC N P.
[Moctpoenue: Ctpoum BK || AC = npsimass BK = ABC M a.
Crpoum CN || BD = npsmast CN = BDC N .

Ci 1. ano: AK < AD;C.
Hoxka3zats, uto AK || A,C}B.
JlokazaTensCcTBO:
T.x. naH napamuienenumnen =
= AC H A]Cl n BC] || ADl,
AD1 ﬂAC=A,A1C1 ﬂBCl =C=>
= AK H A]C]B. Y.r.m.

D 2. lano: ZDBC = ZDBA = ZABC = 60°;
BD=BA=BC=4cwm.
Haiitu: SADC —?

Pemenne:

A AABD — paBHoOenpeHHsbli, T K. AB = BD;
ZABD = 60° = AABD paBHOCTOPOHHU,
AABD=ADBC= ACBA = AD = DC=CA=4 =
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= AADC — paBHOCTOPOHHHH, CO CTOPOHOIT 4 =

B

1 5. 1
= Sypc=—AD" - sin60° =—-16-— =43 .
ApC = 2 5 NG

OrtBerT: 4\/3 CM.

C-6.

1. Jlano: DA = DC = 13, AC = 10, BE = EC, D

(EMN) || (4DC)

Haiitu: SEMN_?

Pemenue: /k
TK.ME||ACHBE:EC:>ME:%AC, /N
aMN:NE:%AD:MEZS; 4 c
MN=NE=%

Ilycte NK — BbICOTA, a 3HaUUT U MeauaHa AMNE =

169 25 12 1
SNK= 0 B 2=t 6.5=15.
4 4 5 'MNE 2

Ortser: 15.

B, K
2. HaHO: Pe AlDl; K e B]C]. C
IMoctpouTts ceuenue vepes P u K u Ay
napasuiesnsHoe A4;.
IToctpoenue:
Crpoum PP, || A4, n KK, || BB,. c
PKK\B, || A4,. PKK\B, — tpebye- ”D
MOE CEYECHHUE. P
C-7.
1. Tano: ZBAD =90°, AB=+2 , £
OE 1 (ABC), OE =+/3.
Haiitu: AE.
Pemenne: OFE L (ABC) = LZAOE =90°; B c
1 1
AO==—AC==~2+2=1
2 2 A G D
= AE=+1+3=2.

OrtserT: 2.
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Hano: AD u BE L (ABQ).

Haiitu B3auMHOE paclONOXEHUE JIMHUU IIe-
peceuenus (ADC) u (EBC) n AD v BE.
Pemenne:

AD 1 (ABC); BE 1 (ABC) = AD || BE;
(ADC) N (EBC) = CK,

CK 1 (ABC)= CK || AD || BE.

OTBeT: OHM NapaeNbHbL.

1.
Hano: AABC, ZC=90°,

E € BC, EM 1 (4BC).

Jlokazate, uto AC 1. MB.

JlokazaTenbCTBO:

ME 1 (ABC) = AC 1. ME;

AC L BE = AC L (MEB) = AC 1 MB.
Y.t.o.

2.

Hano: ABCD — napannenorpamm, AD= 4,
CD =6, MC1(4ABC), MD1AD.

Haiitu: Sy — ?

Pewenue:

B
¢ Tlo teopeme o 3-x meprnenaukymsapax CD

1 AD (MD 1 AD; MC1ABC; MC — nep-
neHaukyIsip), CD — npoexkuust MD =

= ABCD — npssMOyroiabHUK = Sypcp =4 - 6 = 24.

Ortset: 24.

C-9.

M

Hano: MT 1. o, ZMAT = ZMBT = 30°,
ZAMB =90°, MT=+2 .

Haiitn: AB.

Pemenue:

V3 AAMT: ZMAT=30° = AM =22 =
— MB=22 ; AAMB — nipsIMOyTOJIbHBINA =>

= AB=+8+8=4.

OtBeT: AB =4.
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C-10.

1.

Jlano: £C=90°, /4 =30°, AC=a,
MC L (ABC), MC = "23 .

Haiitu: p(M, AB).
Pemenue: Iycts K € ABu MK | AB.
ITo Teopeme 0 3-X nepHeHIUKYISIpax

CK L AB = ZCKA = 90° = sin30° =<K — c1<=§ — 13 AKMC:

a
2 2

MK=‘I%+% =a = p(M, AB). OtBerT: a.
2. B, C
Jano: ABCDA,B,C\D, — mapanienenu-
nen, ABCD u Bce 0OKOBbIe TpaHum — 4 D,
NPAMOYTOJILHUKHU.
ZABC=90°, ZA,AB=90°, AD =12, \
CD=5,4,C=15. Y c
Haiitu: Z(ABC; A,C), £(A,C; BB,C)).
Pewrenue: 4 D
1) ZA1CA —? AC=+144+25=13,4,C=15
= cos(4,CA) =A—C:E = LA4,CA= arccosﬁ.

A4C 15 15
2) L4,CB, —?
= sin(4,CB)) = 4B, =i=l = LA,CB, = arcsinl.

4,C 15 3 3

13 .1
OrtBer: arccos — ; arcsin—.
15 3

C-11.

1.

Hano: MN L ¢, MA 1 c.
cla,clb. a
Jokazate, yto £/ BAC — nuHeWHBIN.
JlokazarenbCcTBO:
claclb=>cla=clAB,cl1 AC=>
= / BAC — nuuetinbiid. Y.T.1.
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£ 2. lano: ABCD — pom0, £A4 = 60°,

AB=m, BE L (4BC), BE :”’Tﬁ .
Haittu: Z(AED; ABC).

c Pemenne:

“N Wckomsrit yron EKB — ? T.x. AB=BD =
A

K D = BK 1 AD (K — cepenuna AD) u
2
AE = ED = w3 AABD: BK =|m* —’"T =’"T‘/g =
tg(EKB) _EB :m_*/gi =1 = ZEKB = arctg 1 =45°.
BK 2 mf3
OrtBet: 45°.
C-12.
4 1

Hano: (A4BC) L (BEM), ZDCB = 90°.
JHoxazate, uto ZMCD = 90°.
JokazaTenscTBO:

B £ Tx. (DAB) L (BEM) u DCBA — npsmo-
yronsHUK = DCL(BEM)=DC 1 MC =
= /ZMCD =90°. Y.T.1.

2.
B Cy
M Hano: ABCDA,B,C\D; — mnpsiMmoyroib-

3 Hbli napainenenunen. C\E = EDy,
AD=5,4B=4,B,D =77 .

[TocTpouTth ceueHue MIOCKOCTHIO, POXO-
B C nmsmelt uepe3 AD u E.

Haiitu: AA,.

Pemenue:

1) Uckomoe ceuenue AMED, tne ME || A\D,, M — cepenuna A,By;
AD 1 CD,AD 1 DDy = AD 1 (DCC),

aT.K. AD c (AED) = (AED) L (DC)).

2)AA; — ? BD =~[25+16 =/41 = BB, =AA4,=+717-41 =6.

OrtBerT: 6.
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C-13.
1. B, Ci
Jano: ADCDA,B,C,D, — npaBuibHast
YeThIpexyroibHas npusma, AB=1, 4, s
AA, :ﬁ , K— cepenuna AA4,BB. ]
Haiiu: (LKC; ABC). RT—
Pemenue: B c
¥5 /s

KHJ.AB:KHJ.ABCHKH=7. 4 D

1V s
CH = H{EJ :T’ TK. H — cepennna AB, T k. K — cepennHa
AA\B\B; Z(KC, ABC) = ZKCH = 45°.
Ortser: 45°.
2 A B

Hano: ABCA,B;C; — mnpaBuibHas Tpe-
yrojpHasg npusma, MN — cpenHssi JTUHUL
AABC, MN || CB, Z(MPN, ABC) = 60°,

P e A4, AC=4cm. N
Haiitu: S(MPN). .
Pewenue: M H
CB=4=MN=2,AH 1 CB = c

NG

:>AH=73-4:2J§ = AK =43 =

prx =4 :ﬁzzﬁ :>S(PNM)=%~2x/§~2=2\/§.

cos 60°

P C

1
2
OTBerT: 2\/5 oM.

C-14. I
Jano: ABCAB,C; — mupsmMasi mnpusma,
ZC=90° B4,C=30°4,B=10, AC=5.
Haiitu: Sgy .

Pemenne: 4,C L BC (mo teopeme o 3-x
neprieaaukysipax: AC L BC) C

:>BC=%AIB=5;AB=5\/5 -

= A4, =4100-50 =52 =
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Soox =AA1(AB + BC+ AC) =5v2(5v/2 +10) =50 + 5042 .
OrtBerT: 50+50\/§.

C-15.
B 1) 1. I[aHO: ABCDAlBlchl — IIa-
A4 —7 =7 pamuenenunen, ABCD — npsamo-
l.l YroJibHUK, ZBAD = 90°,
(44,D,D) L (ABC).
4 — ¢ Jokazars, uro DD,C;C — npsmo-
YTOJIbHUK.
JlokazaTeabCTBO:
T k. (44,D,) L (ABC),a CD 1. AD = CD 1 (A4,D,) = CD 1. DD, =
DD,C,C— HpHMOyFOHBHI/IK Yr.a.
2. JlaHo: ABCAIB ¢ — HpmMa

S(BCCBy)= 25 cM, S(ABB1A;) = 15 v,
AA, =5, ZAMC = 120°.

Haiitu: Sgoy .

Pemenne: Sypoy =CM - BB=25=CM = 5;
ananornuHo AM = 3 = AC mo Teopeme
KOCHHYCOB:

=9+25+2-3. 55—49 AC=T;

3 AAMC no tepeme o 3-x nepnermukyispax: AC L A4,, AC L CC,
= Suuc, =7 5535 Seox =35+25+15=75.

Orser: 75 cM>.

C-16.
1. Jano: DABC — npaBuiibHasI TUPAMHU/IA,

DH — BreicoTa, DH = 12 cm, AK 1 BC,
K € BC,AK=15 cm.
Haiiti: Syomm nos -
)k Pemenue: AHZ% AK=10=
<>
¢ = AD=4100+144 =261 ;

2
w3 AABC: AB = x; BK% = ¥ —XT:AKQ =225 3%* = 900;

150[ s

¥ =300;x= 1043 = AB=10y3 = Sypc=

28
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SADC=%- 13 -103/3 = 6543 = Syom = 19543 + 7543 =2704/3 .

OrtgerT: 270\/5 e’
2. Jlano: ABCDE — npaBuibHasi nupa-

+a° =a
AK:lAc:“*E;
2 2
EK  3a 6
u3 AAKE: tg(EAK)=——="% 2= =3\2 =
AK a2 N2
= LEAK = arctg 2.
_1 _a _EK  3a . _ B
MK =—AD =— = tg(EMK) =——=—-2=6 = LEMK = arctg6.
2 2 MK a

OrtBer: arctg 32 , arctg 6.

C-17. M
1. ano: MABC — nupamuna, AB = a,
LACB=150°, ZMAH=/MBH=/MCH= 45°.
Haiitu: MH.

Pewenue:

MH — BbICOTa U3 PaBEHCTBa yIioB 45° =

E
muna, AB = a, EK — BricoTa = 3a. /
Haiitu: LZEAK v ZEMK.
Pemrenue:
=2 2 .
U3 AADC: AC=+a V2 —— c
4 D

C 7 B
= AH = BH = CH = MH = H — ueHtp
. AB
ONHMCAaHHOH OKPYXHOCTH; =2R=>

sinC 4
=24B=2R;R=a=>AH=a= MH=a.
2. Jlano: EF = EM, MF =206 , PE = 10, »
PE 1 (MEF), ZEPK = 60°.
Haiitu: Sgy .

Pemenne: PE L (MEF);, PK | MF =
= EK 1 MF (no teopeme 0 3-X MEepHEHINKY-

nspax) = /EPK = /(EP, (MPF)); £
s AEPK: Z/EPK = 60° = PK = 2EP =20 = %j/
= EK=1013 = )=
n3 AMEK: ME =+/600+300 =30 =
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- SMPE=%ME-EP=% £30-10 = 150.
SMPF:%PK : MF:% 20-204/6 =2003/6 = S5 =300+ 2006 .

Otser: 300+ 2006 .

C-18.
1. Jano: SABCD — npaBuiibHas 9eTHIPEXYTOJIbHAS THPAMIIA,
AB=a, ZSAH = 60°, KH || AS.

S Haiitu: SBKD~
Pemenue:
P V2, A
LA N sqa- 2 _ By o opx =Y2
"{ 9z cos60° 1 Yaa 2 ©
A D 2
2
T.X. HK — cpennsist muaust AASC = S(BKD) :% . %a -A2a= a?.
2
Orser: <.
2
2.
S Hano: MNPABC — mupaBwibHas Tpe-
yrosipHas ycedeHHas mupamuga, AC = 8
cM, MN = 6 cm, £(AM, ABC) = 60°.
Haititi: Sgo -
M P Pemenue:
< ITycte TOR — npoexuust MNP Ha ABC.
S(ATOB) -1 (S(4BC) - S(TOR)) =
A i C \/_ 3
T 1{+3
H o =—| —-(82-62) :l.ﬁ.zg:
3 4 3 4
B
283143 73
12 6 3
= 2SUTOB) N3\ TH 293
(TOQ+4B) 3 co0s60° 3

Ssox :% (MH + AB) % 3 :14\/5. OTBeT: 14«/5 oM.
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C-19. B, Ci
1. lano: AK = KD, DM = MD;.
3amucarh BEKTOpa, KOTOpHIE: i D

1) IPOTHBOIIOJIOKHO HampasiieHbl KM ;

2) conanpasiensl DC B /" M

3) IMEIOT ATUHY, PaBHYIO |AI_B| .

Pemenne: A K D
1) Dy AN KM ; CBN KM ; MK N KM .

2) AB™MDC; 4,8, M DC; D,C, M DC.

3) | 4B|= DC = CDy | B4, |; | ABy || B, A= DC, | C,D|.

2. lavo:yNno=a,yNP=b;4A,Bea, C,D € b.

Morytr 11 AB u CD ObITh KOJUIMHEAp-
HBIMH?

Pemenne:

Moryr, eciu o || B.
OTBeT: MOTYT.

C-20.

1. Mano: ABCDAB,CD| — napajuienenumne.

Haiiru: Fé+?D{+IA+DTB{ .

Pewenue:

Ortser: O .

2. Jloka3aTs, 4TO (—Fé +DF — ﬁ) N (ATC: - MK - R‘) .
Pewenue:

DF —DE = EF ; EF —KF = EF + FK = EK ; MC — MK =KC ;
R+&:E; ﬁ(?i«ﬁ.‘—lm.u.

C-21.
1. Jano: FABC — teTpasp.
N300pa3uth: FK = 1,5@ + 0,555 . T P

Pemenue: 59:1,5?3; ﬁ:%aﬁ;
CP=FK = CS+CT=CP=FK . c
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2. lano: AABC,E € AB,F € BC,AE=EB,BF =FC, M ¢ (4BC).
M Bsipazuts cA yepes (W - ME )
Pemenne:

M—E:%(M+M—B);ﬁ:%(ﬁ+M—C);

4 c azﬁi—ﬁé =
E F CA=2ME— MB+ MB-2MF = CA=2ME—2MF .

OrtBer: Z(W —]\‘/[1?) .

C-22.
B a1, I[aHo ABCDAlB C1D1 — MapaJiielsenu-
4 D nes. AB a AD b AAl—c DC,nD,C.
M Paznoxuts AM no a R b, c.
B ¢ Pemennue: A_C; —a+b+e (paBmto Mapai-
JIesIorpaMma).
4 D

— _ — _ _— 1 - -> J— — —
AB+ Ady =DC =2MC; = MCy =—(a+¢) = AM +MC, =AC; =

- >

— AM = AC, ~MC, =a+bh+e—ta-tizhedy S
2 2 2 2
1. ~ 1.
OtBer: —a+b+—¢.
2 2
D 2. {ano: DABC — tetpasnp, M — Touka Te-

pecedeHus MezmaH AABC.

Paznoxurs DM no CA, CB, CD.
Pemenue:

W:%(D_é+ﬁ+ﬁ);0_é:—c_0’;
; CD+DBE=CE = DB=CB-CD:
CD+DA=CA = DA=CA-CD =

—_— — — —  —

W:—(CB CD+CA-CD - CD)—ECB+;CA cD.

OtBerT: EC—A +§C—B -CD.

32
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C-23. E

Hano: EABDC — mpaBuiIbHasT 4eTHIPEX-
yrospHas nupamuna, E4 = 242 cM,

AB =2 cm.

Haiitu: . = C
1) SHOHH I10B * A " M
Susep=4en’, EK L AB = D

= EK=8-1=47.

SABE=%ABoEK=%-2-\/7:\/7 = Spom = 4(1 +4/7).

2) SAEC —7?

U3 AACD:AC =4+ 4 =22 =AEC — MIPaBIIIEHBIN TPEYTOIEHUK —=>
:SAEC:%AE .EC - sin(4EC) —%-2-\/3.2\/5-§:2\/§.

3) ZECH: w3 1. 2: ZECH = 60°.

4) ECD"ABC= ZEMH —?

Ws AAEH: EH=+/8-2 =+/6 ; HM = 1 = tg(EMH) =6 ;

ZEMH = arctg \/E .

—_— — — — — — — — ——  —

6) Hokazats, uto AEC 1 ABC.
EH 1 (ABC) L AC 1 BD, EHC c AEC = AEC L ABC. Y.1.1.

Otset: 1) 4(1 ++/7 ) eM?; 2) 24/3 em?; 3) 60°; 4) arctg /6 ; 5) 24/2 cm.

BAPHUAHT 3.
C-1.
1.

HatiTu: B yem ommbka yeprexa?

Pewenue:
Touku A, M u B 1OMKHBI JieXxaTh Ha OJHOUN MPSMOI.
OtBet: M ¢ AB.
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2.
0 B, C Hano: ABCDA,B,C1D; — kyo0,
E EeBB FeCC.
A D, Ioctpouts: 1) EF N ABC,
EFﬁAlBlcl;
F 2) ADF N EFD;
B C p 3)EFD N ABC.
/ [Toctpoenue:
D EFNABC=EFNBC=P
R EF0A131C1=EFﬁBIC1=Q

ADF N EFD =FD
EFD N ABC=RD,tne R=ER N AB, ER || FD.

C-2.
B, G 1.
i\\ Tokazatbe: A4, u C,D,, A4, u B\D, AC n
A = D, B{D| — ckpemuBaromuecs.

\ JlokazaTenbCTBO:
Dy ¢ (44,Cy), D & (44.B)),
Brooo oo D, ¢ (ACB)) = Kaxnas mapa mpsaMbIX
G \ HE JIE)KUT B OJIHOM MIIOCKOCTH. Y.T.]1.

a Havo:bea,a¢ a,al|b,M g b,
Mec,Mea,c|a.
JlokazaTs: ¢ € a.
JlokazaTenbCcTBO:
bea,a|llb=al|aclla=c||buMec,
UuMeoa=cea YT

C-3.

1. Jano: a || b, a || a.

Haiitu: B3anMHOe pacnonoxernue b u .

Pemenne:

b He MOXeT mepecekaTb d, T.K. B 9TOM Ciydae a I0JDKHO MepeceKaTh
o.. [Toaromy mubo b || o, 6o b € a.

Otsert: b || a, 6o b € a.

2.

Hano: ABCD — napannenorpamm, A4, || BB, || CC, || DDy,

AA1 :BBI = CC1 :DDI, ZABC = 1300, M e BBI
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1) octpouts: AMD N AA\By, B C
AMDF\BBICI, Ay D,

2) Haiitu: £(AB, A,D)). B

Pewenue: A ¢

1) Ctpoum DK || AM,

torna AMD M AA1B; = AM, AMD n BB,C = MK,
AMD n CDD; = DK.

2) L(AB, A\Dy) = Z(AB, AD) = 180° — 130° = 50°.
Otger: 50°.

C4.

1.

Jlokasats, uto LDFM = Z/DF\M,.
JlokazaTeabCTBO:

EF || E\F\, EM|| EM,, F\E, " EM,=E|,
EFNEM=E.

(EFM) || (E\F\My); (BCD) N (EFM) = FM,
(BCD)(\(E[F[M[) = F1M1 =FM || F1M1:>
= ADFM ~ ADF\M, = /DFM = /DF\M,.
..o,

2.

Hano: o || B.

AB € a,CD € .

Haiitu: B3anmuoe pacnonoxenue AD u BC.

Pemenne:
1) Ecnu AB || CD = AM = AD n BC mu6o AD || BC;
2) eciu AB n CD — ckpemmuBatotcsi = AD u BC cKpemuBaroTCs.
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Hano: ABCDA,B,C,D; — mnapain-
nenenunen. B E = EC,
B ClF:FDl,AAl 1 EF.
Jlokazate, uto B|D = BD;.
JlokazaTenbcTBO:
EF — cpenusist muaust AB1C1Dy = B\D, || EF = B\D; L AA;,
AA1 || BB] || DD1 = BlDl 1L BBI, BD[ 1 DD1 = BBIDID — IpsAMO-
YroiabHuK, B1D u BD| — nuaronanu = BD = BD,. U.t.1.
D 2.
Hano: Z/DBC=/DBA =60°, BA=BC=15 cm,
DB=8cm, AC=8 cm.
Haiitn SADC —7?

Pemenue:
W3 AABD: AD*=AB*+BD*-2AB-BC-cos60° =
4 C =64+25-40=49=4D=7=DC,

WF:S——gJ_ 4433 .

OTBerT: :4\/_3 oM’

C-6.
1.
Hano: AABC — tetpasap, M € AD, AM = MD,
P e DC,DP:PC=1:3, Bce pebpa paBHHI a.
S, M IToctpouts ceuenue, npoxozsiuee uepes P u M

‘ napasuiensHo BC. Haiitu ero miomians.

R , Pemenmue: Crpoum SP || BC (S € BD) MSP —
Hallle CeueHHe.
MS=MP,1x.SP||BC=DS:SB=1:3;

c
AD=DC=a:MD=%;DP=%;

2 2 2 2 2
/MDP = 60° :>Mp2:a_+a__zﬁ.ﬁ.lzsi_2i:a_3
4 16 242 16 16 16

= MP = MS= \/_ P_Z =MH1SP=>
2 2
MH = — a\/_ l'a\/ﬁ.ﬁza 1 . Otser: a \/ﬁ
16 8 2 8 4 64 64
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2. Hano: ABCDA,B,C\D, B, M C
napaienenunen, M € B,C, A 5.

Pe CC,E € AB. % P
IloctpouTts: ceueHue, MPoOXoAs- B/—7C F
mee gepe3 E, M u P. A 5 ¢

[Mocrpoenue: MP N BC=F, EF "DC=G, EK | GP =
= EKMPG — HCKOMOE CEUeHHE.

C-7. ] B

1. Jano: AB e mepecekaer o, AC L a,
BD 1 a, AC =20, BD =30, M € AB, H i
AM :MB=2:3, MM, 1 .

Haiitu: MM,. v
Pewenne: 4, M, BeAB=C, M,,D e CD. 4, C : 9/

Homyunmu Tpaneuunto ABCD:

MH 2
——==;BH,=10=5MH=2BH,=20= MH=4
BH, 5

= MM, =4+ HM =4+ 20 =24. Otser: 24.

2

Havo:a lo,alB,yna=bynB=c
Haiitu: B3anmMHOe pacrosnoxenue b u c.
Pemetne: a Lona lB=a||fp=bd]c.
OTBeT: OHM MapayIeTIbHBL.

C-8.

1. ano: ABCD — xBajpar, M

MD 1 (ABC).

Jlokazate: MB 1 AC.

JlokazaTenbCTBO: A c H
Crpoum BH || AC; ZDBH = 90°

(ADCB — kBagpar). 4 B

ITo Teopeme o 3-x nepnenaukynapax: MB L BH = MB L AC. U.T.x.
2.

Hano: ABCD — npsiMOyTOJIbHUK,

E
AE 1 (ABC),EB=15,EC =24,
ED =20.
JHoxasars: AEDC — npsMOYTOJIBHBIH.
Haiitu: AE. - c
D

Pemenne: AD | DC, EA L (ABC) =
A
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= ED 1 DC mo TeopeMe 0 Tpex nepneHaukyisipax = LEDC = 90°

Y.t = DC=+/176 = AB = AE =V EB? — AB*> =+225-176 =1.

OtBet: AE=1.

C-9.
Hano: o || B, MBNB=B,MBNa =4,
M MDNB=D,MD N oa=C,AM = CD,
MC=16,A4B =25, MH = 12.
Haiitu: MK.
Pemenne:
ITo teopeme ®aneca AC || BD = M _ AM ,
CD AB
CD =AM = CD = AB-CM =25-16 =20.
Amnanornuyao CH || KD = @:%, HK:Q'MH:Q'IZZIS.
HK CD M 16

HK — nckomoe paccrostaue. Otser: 15.

C-10.
M
1. lano: AM L ABC, AM=%, ZA =600,
ABCD — poMb0 co cTOpOHOII a.
Haiitu: paccrosiaue (M; CD).
B ¢ Pemenne: K € CD, MK | CD,
) Haiinem MK = p(M; CD);
D
ZADK =60°= KD =+ 4p=% =
K 2 2
2 2
= AK = “*25 = w3 AAMK: MK =V AK? + AM? = 3%#’7 =a.
OrtBeT: a.
M 2. Jlano: AABC, AC=CB = 8, ZACB = 130°,
MA = MC = MB, MH | (ABC), H € (4BO),
MH=12.
Haiitn: ZMAH.

Pemenue: U3 AABC: AB* = AC* + BC? —
—2AC - BC - cos130° =128 — 128co0s130° =

A C
W L AB gy GH1eos130)
sin(ACB sin130°

B
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MH  12sin130°  3sin130° —ictg65°
AH  64(1—cos130°) 16(1—cos130°) 16 ’

=>tg(MAH) =
3 3
/MAH = arctg Ectg65° . OtBeT: arctg Ectg65° .

C-11.

1. JlaHo: 4 n K nexxaT Ha pa3HbIX
rpaHsx JABYrPaHHOTO yria ¢ pedpom
C(4eB, K € o). p(4, C) =6,

pK, C)=10. oK, B)=17,5.

Haiitu: p(4; o).

Pewenue:

IIycts S; € ¢, AS) L c = AS, =6.
IIycte S € ¢, KS L ¢ = KS = 10.
Mycts Te ukKT L= KT=17.,5.
Iycts Teneps S1K || SKu S1K; =SK. ¢
p(Kb B) = p(K’ B) = A1<1TlS1 = AKTS.
HUckomoe p(K, B) = p(K,, B) = K T,
T1 € AS[ (HO TTH)

K, 75 3

J4 3 AT1S1K1: SinéTISIKl: E— —.
SK, 10 4

Ilycte M € au AM 1 a.
To TTI M e SiKy, p(4, o) = AM = ASsin4T1S1K1=% .

OrtBert: 2 .
2

2. Nano: ABCD — pom0, AD € a,
LA =45°, (o, AB) = 30°.

Haiitu: Z(a, ABC).

Pemrenue:

Iycte AB=a, BH 1 AD, HK | AD,
BK 1 HK = ZKAB =30° =

KB=3,KA:*/§“,AH:‘E“ =
2 2 2
Ba) (V24
HK= || Y34 | | ¥2¢) @ xpp— (o, ABC) = 45°.
2 2 2
Orgert: 45°.
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C-12.
D 1. Hano: AABC u ADBC — mupaBWIBHEIE,
(ABC) L (DBC).
Haiitu: tg(£(4BC; ADC)).
Pemienune: DH | AC, HK 1 AC = DK 1 AC.
DH =£a , Tiae a — cropoHa AABC.
B A 2
. K HC =%, £C = 60°=HK = HC - sin60° =
c
V3,
= ﬁa = tgLDKHZZ— =2. Ortser: 2.
4 V3
—da
4
B, ¢, 2. Jawo: ABCDA\B,C\D; — mupaBuib-
HeI mapamienenmnen, ABCD — xBaa-
A 7, par, AD =2, AC, =26 .
Haiitu: CC,.
Joxkazate: ACC; L BB1D;.
B
¢ Pemenne: AC :AD\E = 2\5 =

4 D = CC ) =1AC? - AC? =\24-8 = 4.

Tk. AC L BD c BB]D], AC L BB1 C BBIDI, AC < ACC],
TO ACC] 1 BBlDl. LIT,H

OtBer: 4.
C-13.
1. JJano: ABCAB,C| — npaBuibHas Tpe-
A K ¢, YroibHas mpusMa, uepes cepenuny 4,C u
b BC mposenena miockocts, AB = 4 cwm,
CiC=2cm.
B Haiitu: Scey .
Pemenue:
4 C TIlycte K — cepenuna A,C;. IlpoBenem
KL || BC, L € A1By = KLBC — uckomoe
B cedeHue. LK=% B\C,=2.

LB=KC=yCC+C,K*> =4+4=22 =
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2
5., LK+BC h\/Kc[gj T oS =T

2
OrtBerT: 3\/7 oM,
2. Jlano: ABCDA,B,C,D, — npsamoii na- B Ci
pamenenmmnen, ABCD — pomo,
£BAD=60°, AB=a, /(B\AD, ABC) =45°. 4 D,
Haiiti: Seeq, AA].
Pewenue: 5
BH 1 AD=B\H | AD=/B/HB=45°= ¢
:BIB:HB:AB~sin(BAD):ga:AA1 A D
BIH=£a = Seeq :ﬁaz. Ortser: ﬁaz;ﬁa .
2 2 2 2
B, C
C-14.
Hano: ABCDAB,C;D; — npsmoi mna- 4, g
pamtenenunen, AB = 1, BC= 73, ]
ZABC =150°, Z(AB,C, ABC) = 60°.
Haiitu: Sgoy . B C
Pemenne: [Tycte BH1AC=BH - AC = S
=AB - BC - sinl50° = 4 D
jBH:AB.BcAgmlso _ AB-BC:sinl50 :27\/153
\/1+49-3+2-1-7J§-‘/2§
— BB =BH - 1g60° =21 = S5 =21 (743 +1).
26 13
21
OrtBeT: E(7ﬁ+ 1).
C-15. A
1. Jlano: ABCA,B,C; — HakjoHHas
npusma, A4BC — npaBUIIbHBIH, 4 G

AB=a,AA,=b, LA, AC = LA,AB.
Haiitu: S(CC,B,B).

Pemenue:

IMycts AH — nipoexunst A4, (H € BC),
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torga AH — Ouccekrpuca L4 = AH | BC = A4, L BC = BB n
CiCLBC=S=ab.

OtBeT: ab.

2.
Hano: ABCDA,B,C\D, — HaknoHHbIl napaienenunen, BB, = 10,
P(44,, DD) =P(4A4,, B1B) + 11, P(BB,, DD,) = 19, S5o = 420.

B, ¢, Hairu: yrmel Mexay cmex-
A, HBIMH OOKOBBIMH T'PaHSIMHU.
N A D Pemenwe:
M I[Iycte MNPQ — mnepneHIu-
B 0
C KYJIIpHOE cedeHue =
4 D PM =19, MN + 11 = NP,

MN+ NP =21= NP =16, MN = 5 = cosMNP =
_ MN’+NP>-MP> 25+256-361 1

2MN - NP 2-5-16 2

= Z(AA4:B, A4,D) = 120° = £(4A4,B, BB,C) = 60°.

Otgert: 60°.

C-16.
1. HMano: DABC — mnpaBuibHas TpEeyroibHas
nupamuna, P(4, DBC) = 33
Haiitu: Sgoy .
Pemenue: Iycts D npoenupyercs B T. O,
AK 1| BC= DK 1 BC.

AH | DK = AH | BC = AH | BDC =
= AH =33 , /DKA = 60° =

AK = ,AH =6=>0K=2=DK=4,1.k. AK=6,
sin 60°
10 AB —#—4\5 = Sgox =3 %-4&-4:24\/5 . OtBet: 244/3 .
2.
Hano: SABCD — mnpaBWibHasi 4Ye€ThI-

pexyroipHas mupamuaa, AB =4,

O — uentp ABCD, P(O, SA) = 2.
Haiitu: 1) Z(SAB, SAD); 2) LASB.
Pewenue:

OH1 S4,40 1 BD = OH 1L BD =

— HB=HD=4+(2v2)> =243, 1x. BD=4{2 =
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2 2 2
s cos/BHp~BH+HD* —BD® _12+12-32 _ -8 _ 1
2BH - HD 2.23.23 83 3

= /BHD=n— arccos% .

sinzsao=H0_ 2 N2 oo o 0p o

40 22 2
— BS=SC=+8+8=4= /CSB=60° (= LASB).

OtBer: 1) Tc—arccosé ;2) 60°.

C-17.

1. N

Hano: SABCD — nupamuna, ABCD —

paBHOOEIpEHHAS Tparenus,

AD = 8 cMm, BC = 2 cM, OOKOBBIC I'paHU 4 D
HAaKJIOHEHBI K OCHOBAHUIO MO yriom 60°. l

Hatitu: BEICOTY IEpaMHIBI U Sgoy -

o
Pemenne:
T k. rpaHM paBHOHAKIIOHEHBI, TO PACCTOS- ’AA
HUS OT T. O 10 CTOPOH TpaIey PaBHBI B c
8+2
=> MOXHO BIIHCATh OKPYXHOCTb = AB = CD = =35.

[Tycts pagmyc okpykHOCTH paBeH » = Ilo ¢opmyne miomanu s

OIMCAHHON OKPYXKHOCTH Soc; = \/ (10-6)10-2)(10—- 5)2 =
=5-4=20 =% (8+2+ 5+ 5)r = r=2 = BbicOTa MUPAMH/ILI paBHA

2tg60° = 24/3 = BbIcOTa GOKOBOIA rpaHu paBHa 4 =
Seuc =% :20-4=140. Otser: 243 cm, 40 of.

N 2. Jlano: SABCD — mupamuga, ABCD —
pom0, £ZBAD=60°, AB=a, SAD L ABC, SAB |
ABC, Z(SBC, ABC) = Z(SDC, ABC) = 60°.
Haititi: Sgo -
Pemenne: AH 1 DC = AH = asin60° =

) \ 5

= 33— 84 = AHe60° =32,
2 2
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SH=—M__ 34 = Ss.. =2(S(ADS) + S(SDC)) =
cos 60°
2
=2-(%-%-a+%-ﬁa-a}=%(3+2\/§).

2
Orger: “7(3 +243).

C-18.

1.

Hano: SABCD — mnpaBuibHas 4YeThIpex-
yroyibHas nupamuzaa, AB = a, 60KOBbIE TpaHU
HAKJIOHCHbI K IINIOCKOCTH OCHOBAHUA 110
yraom 60°. Uepes IEHTp OCHOBAaHHUS NpPOBE-
JICHA TJIOCKOCTb.

Haiitu: Seey -

Pemenue:
IMycte O — uentp ABCD, MN 5 O, MN || AB, MQ || SC, O € SB,
NP || SD, P € SA = QPNM — nckomoe ceuenne; ZSMO = 60° =

2
= SM = e I :>QM:PN:£a,
cos 60° 4 2 4
(
OP=% MN=a=> S. = 3.3, ﬁa_ﬂ £+£ -
2 PRV Y R
2 2
-£:3L.OTBCTZ 3L.
2 8 8
2

pexyroipHas ycedeHHas IupaMHa,

AB =10 cm, MN = 6 cM, S(ABPQ) =84/10 .
Haiiti: Sg -

Pewenne: BD =104/2 ,NO= 62 =

:NH—@:JE:BN—JSHNE)Z =J13 = NK=413-4=3>
82

Seue —4-(%(10+6)-3j—96.

Otset: 96 cm>.
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C'19. B,
1. A
Hano: ABCA,B,C, — npusma, AB = AC, A G

LAWAC=LA\AB,E € AC, F € AB,
EA=CE,FA=FB.

Haiitu: 1) BekTOpBI, COHapaBieHHbIe ¢ EF E

2) IPOTHBOTIOJIOKHO HanpasineHnsle C;C; 4 3 c

3) BEeKTOPHI, IMEIOIINE JJIMHY, paBHYIO 1uHe CB; .

Pemenne:

1) C,B,, CB.

2) A4y, BBy, CC;.

3) A4, mpoermpyeTcst Ha OUCCEKTPUCY = U Ha BbICOTY = A4 LCB =

= BB, u CC,1BC=A4CC,B—xBaapat = BekTopsl: B,C ,C\B,BC] .
Orser: 1) C,B,,CB ;2) A4, BB,,CC, ;3) B,C,C,B, BC, .

2. -
Tano: AB || CD, AB e o, CD € B, o p = EF. %ﬂ
Haiitu: OyayT nn xomnmuaeapHsl AB n EF

EF u CD.

Pewenue:

Bynyr, T.x. EF || AB || CD.
OtBeT: aa, OyIyT.

C-20.
1. Mano: ABCDAB,CD| — napajuienenurne].

—_— — — —  —

_—  — — — —s —

Otsert: AC,.
2. JJano: MABCD — mnupamuna; ABCD —

A IpSIMOYTONbHUK, AB =8 cm, BC = 15 cm.
A\ HaﬁTHZ|]ﬁ+E—E¢I|.
D PemeHHe:ﬁ—Aﬂsz,E+E=TC,
B | AC|=VBD* + CD* =225+ 64 = 17.

Ortsert: 17 cMm.
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C-21.
B, 1. Tano: ABCA,B,C, — nipu3ma,

m BC,NB,C=M
A,

¢, Beipazute AM uepes,

AC, BB, u BC.
Pemenne:

AB=AC - BC, BM =~(BC+BB,)
2

m:ﬂﬂmzrc%ﬁel_%g—c.

Ortger: AC +%BT?1 —%ﬁ' .

B, ¢, 2. JlaHo: O — To4Ka mepeceueHust
P AN JMaroHaeii mapaenenyrena,
| D — —— — —
S AB+ B|C; +CO=KC\4.
B \V C Haiitu: K.
4 D Pewenne: AB+ B,C, = AC,
AC+CO=140, 40=1ac --Lci s k=-L omer - L.
2 2 2 2
C-22.
B, ¢ 1.
4, D, Hano: ABCDA,B,C\D, — mapaneie-
P munien, M € AD, P € DC,
AM :MD=1:3,DP:PC,=2:5.
C —_—
B Paznoxurs Bekrop MP 1O BEKTOpam
A D _— —  —
M 4B, 4D u A4, .
Pemenue:

PC+ad -pc,, 2L _2 _ spp=2pc,, PC,-2DP,
PC 5 2

1
ﬁ_ﬁ+@’:§ﬁ:ﬁ:§@+m,m:%ﬁ
— = . 3 2 2
MD + DP=MP = MP:ZAD+7AB+7AA1 .

Otser: 2 4B +> 4D +£ZZI .
7 4 7
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2. ano: DABC — Tetpasap.

Jloka3aTk: OTpe3KH, COCAUHSIOIIME CEPEIUHBI MPOTUBOMOJIOMKHBIX

pebep, nepeceKaroTcsi B OTHOM TOYKE M TOYKON HepecedeHHs JesITcs

HOTIOJIaM.

HoxazarensctBo: Ilycts E — cepenunaa AC, F — DB, O — cepenuHa
1

EF= CO=(CE+cr)=Lci+ica+lep.
2 4 4 4

Janbmie nycts P — cepeauna AD, FF— BC, O, — cepenuna PF =
— co,-+ca+icr+len.

4 4 4
Ecmm Teneppr O, — cepennHa OTpe3Ka, COSAMHSIONIETO CepeauHbl AB
u DC, To 1 B 3TOM CiTydae
co, =i@+%&+i§:@:wl =CO, , 1e. 1. 0, O), O, —
COBIIQ/IAIOT. DTUM M JI0KA3bIBACTCS YTBEPIK/ICHHE.

B,

C-23.
Tano: ZABC =90°, /CAB = 60°, ) m
1 Al

AB =2 cm, A4, =243 om.

1) Snom—x mnoB ~— {)
ZBCA=30°= AC=2A4B =4,

BC=23 = Sgoe = 24/3-2 +

+243.23+23-4=12+12y3, o 4
Soon =25+ 223 =45 5 Sy s =443 +3).

2) Sypc —?

ABI=\/W:M=4; SAIBCZ%’4~2\/§=4\/§,T.K.

AB L BC no Teopeme 0 3-X MepreHANKYIApax.
3) £(4,BC, ABC) —?

B

HWckomslit yron — A4,BA; tg(A4,BA :% = % =3 , ZA1BA = 60°.

4) £(CC,, 4,BC) —?

AB
Vckomsiit yron — A, BB, tg(4,BB,) = - 2 _ 1

= =
BB, 23 43

ZA]BBI =30°.
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5) Paznoxuts 4/ M 1o AI_A , ﬁ , R
AM =2 (hA+ 4B+ 4C)

6) £(44,B, A\BC) —?
CB 1 AB,CB 1 BBy = CB 1 (ABB)) = (4,BC) L (44,B).
HUckowmsrit yron — B BC = 90°.

Otser: 1) 4(46 +3) oM’ 2) 443 em; 3) 60°; 4) 30°;

5) §<ﬂ+ﬁ+ﬁ> : 6) 90°.

BAPHUAHT 4.

1.

Jlano:

B uem ommbka ueprexa, rae O € EF.
Pemenne:

EF nomxaa OBITh TIPOBEICHA MITPUXAMHU.

By c 2.
Hano: ABCDA,B,C\D, — napainnene-
nunien, P € AD, M € BC.

A

! D
! ' [Moctpours: 1) PM n DCC,
! PM  AA,B;
6'; _____ _]%___ ______ C 2) PB[MﬁAB]M,
/// 3) PMC[ ﬁDchl.
A P D
Pemenue:

1) IpoBenem PM no nepeceuenust c DC — Touka UX mepecedeHust F
— HCKoMast; poBenieM PM 1o nepeceueHus: ¢ AB — Touka UX mepe-
ceueHns1 G — HCKOMasl.

2) [Ipoenem B\M = AB\M n PB\M.

3) IIposogum MC,, PS || MC,, S € D\D = SC, = PMC, n DD,C.

48



http://alexbooks.ucoz.com

C-2. B C,
1. I[aHO: ABCDAlBl C1D1 — III
napajuieNenue. A, // D,

Hoxazatp, uro npsmeie AD u C\D;, / i
A\D nu D\C, D|C u AB, aBIsOTCSA /N

CerH_lI/IBalOLHl/IMI/ICH. /’ B

Pemenue: S e NG C
AD u CiD| — CcKpemuBaroTcs, T.K. /I//

C,D, c DC\D,, a AD — nepecekaer A D

ee. AHaJIOTHYHO U ApyTHE Mapsbl.

2. Mavo: a || b, M ¢ a, M ¢ b, yepe3 M MOXKHO TPOBECTH HPSIMYIO,
MEPECEKAIOIYIO JIUIIb OJ[HY U3 MPSIMBbIX.

Jlexxut mu M B OJTHOW TUTOCKOCTH C a U b?

Pemenne: Hert, T.K. B TUIOCKOM Clly4ae MpsiMasi, EPECEKaroIiasi O{Hy
13 TapaJUIeNbHBIX MPSIMBIX, IEPECEKACT U BTOPYIO.

C-3.

1. Jano: a || o, M € a.

Hokazare: db:bca,al| b, M € b.
HoxazarensctBo: IIpoBenem [ uepes a u M, oHa mepecedeT o 1Mo mps-
MOH, apaJUIeNbHOH 4, T.K. d || O, 3Ta mpsiMast OyaeT nckoMor. YU.T.x1.
2. lano: ABCD — mapanienorpamwm,
ZADC =100°, 44, = BB, =CC, =
=DD,, A4, || BB, || CC, || DD.
Hocrpouts: AA\E N A1D,Cy;

Havitu: £(AD, D,C)).

Pemenne: A4 E N A.D,C, = AE.
Iposonum AH || A\E, H € DC = 4 D

AA\E n DD\C, = HE; AA\E n ABC = AH; DCC,D, — napajieno-
rpamm = DC||DC=4(AD, D,C,) = £(4D, DC) = 180°-100° = 80°
T.K. YToJ Mex 1y npsmbivu ot 0 1o 90°.
OtBet: 2) 80°.

C4.

1. JlaHo: a, b, ¢ He neKaT B OJHOM IMIIOCKOCTH.

a || b || C, AB || A]B], BC || B[C[

Joxkazate: AC = A,C,.

JoxkazatensctBo: a || b, AB || A1By = ABB14; —
napasienorpamMm = AA4,= BB,.
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Amnanornuno BB,C,C — napamrtenorpamm = BB, = C,C =

= AA, = CCy| = AA,CC — mapannenorpamm = AC = A,C,. Y.T.x.
2.
Hano: o || B, 4B c a, CD c B.

Haiitu: B3anmHuoe pacnonoxenue AC u BD.
Pewenue:

Ecmn AB || CD, 10 mapajuienbHbl WM epece-
karTed, ecnmu AB u CD ckpemuBaroTcs, TO
CKpEeILUBAIOTCS.

Ortser: [lepecekatoTcs mmu ckpemuBaroresi, eciu AD || CD; ckpemu-
BaroTcs, eciu AB u CD ckpeluBaroTcs.

C-5.

1. ano: ABCDAB,C,D, — napamnenenunen, AP = PB, P € AB, K €
BC, BK = KC, A]C = AC]

Haiwitu: Z(DD,, PK).

Pemenue:

T x. A,C = AC,, To napayuenenunen npsimod = Z(PK; D;D) = 90°.

Otser: 90°.
2. lano: DABC — tetpasrap, AC = AB = 14 cwm,

D
BC =16 cm, AD =642 cm,
ZDAB = ZDAC = 45°.
Haiitu: S(BDC).
Pewienue:
y ¢ Ilo Teopeme KOCHHYCOB
DB =DC =y(642)% +14> ~2-14-6J2 cosd5° =
B

=472+196-168 =+/72+28 = 10 = 10 popmy-
ne Tepona S(BDC) =+/18-2-8-8 =8 - 6 = 48 e’

Orger: 48 cm>.

1.
Hano: DABC — Tetpaszp, Bce pebpa paBHEI
a, P e AD, PD = AP,
EeDB,DE:EB=1:3.

[ocTponTs: ceuenne, npoxozsuiee uepe3 P u

C-6
D
P/ /' & F
4 € E mapasmnensto AC.
\V Haiitui: ero momasies.
B
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Pewenue:
Iposonum PF || AC, F € DC = PEF — wuckomoe ceueHue, PF —

cpenusia nuHusa = PF =% . ITo Teopeme kocunycos: DE :% .

2 2 2 2 2 2
e A —23~3c0s60°—\/a—+a——a——\/3i—
2 4 2 4 4 16 8 16

a 3S_\/[@a+gJ(ﬁa J

4 4 T4) 4 4

a’\2

OrBer: .

16
2. B, el
Hano: ABCDA,B,C\D, — mnapainnene- 4 D M
munen, M € D,C,, P € DD,
K € BC. %
IMocTpouts: cedeHue, NPoOXojsilee ye- B K P
pesM,Puk. ¢
Pemenue. 4 F D
Iposomum MP " DC =SS € (4BC).
IIpoBogum KS N AD = F. N
= KMPF — ucKoMoe€ cedyeHue.
C-7.
1. dano: o, AC L a, AC=14,BD 1 a, B
BD=10,F € AB, AE=EB, X
FE, Lo, Eiea,Cea,Dea.
Haiitu: EE;. c E, b
Pewenne: Ilposogum KM — cpen- E o
HIOIO JTHUIO Tpaneuuu ABCD.
W3 monobus cnenyer EE| < KM; v
=110 o g 210 s,

2 A

EM:%: 5 = E\E=2. OtBer: 2.

2. lavo: a,alo, b labza,bcB,Bna=c.
Haiitu: B3anmMHOe pacnosnoxenue b u c.
Pemenne:a Lo, b La=b||la=b]c.

OtseT: b || c.
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C-8
E 1.
Hano: AABC, AB = AC, D — cepenuna BC,
DE | ABC.
Hoxazate: AE 1 BC.
Jloka3aTenbCTBO:

) AD1BC, Tx. AABC — paBHOOEIPEHHBIM.

A + C
Tk. BCLEDwuBC 1 AD, 0 BC 1 (AED)
D = BC 1 AE 1.x. AE — (AED). U.t.1.

B
K .
Hano: okpyxHOCTh (O, OA), A € OK-
PY’KHOCTH, OKPYXXHOCTh JIGKHT B
mrockoctu o, AK | o, AK=1, AB —
/= IuaMeTp okpyxHoctH, BC — xopna,
“—" ZLCBA=45°,04 =2.
w Hokazate: AKCB — mpsMoOyroib-
werid. Haviti: KC.
Pewenue:

ABCA — npsmoyroneHbIi (T.K. ZBCA onmpaercs Ha nuametp AB),
KA1ACu ACLCB = o Teopeme o 3-x neprieHaukyisipax KC L CB =
= AKCB — npsimoyronbHblid, ABCA — npsiMoyronsHbli, AB =4 =
= CB=CA=A4B - sin45° =242 .

N3 AKCA: KA=1, CA =22 , o Teopeme [Tngaropa KC =+/1+8 = 3.
Ortser: 3.

C-9.
1K C Hano: mockoctn o || B; Touka M; A,
o Cea,B DeB, M € npsmeim AB, CD;
v MA = MD, MC = 32, MB = 50, MK —
nepreHauKymsip Kk o, MK = 24, ML —
MEePICHANKY ISP K 3.
Haiitu: KL.
5 I B Pemenne: AKMC ~ ALMD 1o 1ByM yriam
KM ML
e (1)
MC MD
AKMA ~ ALMB 110 1ByM yTi1aM = KM _ ML (2)
MA MB
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2 2
VYmuoxuM (1) Ha (2), nomy4um KM~ _ ML ;
MC-MA MB-MD
2 2
yuuthiBast MA = MD, umeem ML _ KM~
MB MC

_MB-KM® _50-24% _

M2 2B o smr=2.24-30>
MC 32 16 4
KL =ML+ MK=30+24=>54.
Ortsert: 54.
P
C-10.
1. Tano: AABC, AC=BC=m,
ZACB=120°, PA L ABC, PH 1 BC,
H e BC, PH=m.
Haiitu: PA.
Pewenue:
AAHC — mnpsamoyronsusiii (AH L HB 4
o TeopeMe O 3-X MEepIeHANKYIApax); .
ZACH=60°=180° — ZACB; AC = m = H c B

= AH =sin60° - AC=m g N3 npssmoyronsHoro APAH no Teopeme

[ugparopa AP =y PH? — AH* = ‘/mz —%mz :%. Ortser: %
2.

Jano: AACB, £C = 90°, Z4 = 20°, AC = 15, x
MA=MB=MC=25.

Haiitu: yron mexmxy MC u mutockoctsio ABC.

Pewenue:

U3 1. M na nnockocth ABC omycTUM NEpIIEH-
nukynsip MH. H — LUeHTp ONKMCaHHOU OKpYX-

Hoctu AABC. BH = AH=CH =R. R =%BA,

CA 15
T.K. paIlyC paBeH MOJOBUHE TUIIOTEHY3bl BA = =
cos ZA cos20°

R= CH=1—5 ; MC = 25. VI3 mpsimoyronsaOTo AMHC:
2cos20°
HC 15 3

cos/MCH = = = . OrBeT: ———.
MC  2c0s20°-25 10cos20° 10co0s20°
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C-11.

1. Jano:aNP=c,4d € a,B e a,

p(4, B) =60 cMm, p(B, B) =48 cm.
Paccrosinue oT 0J{HO#T U3 TOYEK JI0 ¢ paB-
Ho 50.

Haiitu paccrosinue oT npyrou.

Pemenue:

T.x. 48 <50 <60, o p(B, C) =50 =

. 48 24
= sin(Z(a, =—=—
(£(a, B)) 0 25

60  60-25 125

p(4, ¢) =— = =—""=62,5 cMm. OTBeT: 62,5 cM.
sin Z(a,) 24 2

2.

Hano: AACB, 2C =90°, AC= CB, a. > C,
o || 4B, Z(a, CB) =30°.

Hatitu: £(ACB, o).

Pewenue:

Crpoum: CH L AB = CH 1 (o N ACB).
BM | CH,M € a,AN||CH, N € o =

= MN=anNACB.

Yepes T. M u N npoBOAUM B 0L IpsIMbIE, IEPIIEHAUKYJISIpHbIE K MN, 1
OIyCKaeM Ha HUX MEPIEeHANKYISIPH 13 Touek B u A. IlycTth ux ocHo-
BaHUSIMH SIBISIOTCS TOUKH O M P cootBercTBeHHO. Yepes 1. C B o
MIPOBOJIUM TIPSIMYIO, TIepreHAuKyYIsapHyto MN. Ilycte PQ nepecekaet
ee BT. S. OueBnnno, SH 1 a.

V24

2

Tycts CA=CB=a=HC= — OB =AP=CB - sin30° =§ = SH =

a-2

Zﬁa

=45°, Otser: 45°.

= Z(a, ACB) = arcsinﬁ = arcsin
HC

C-12.
D 1. Jlano: npasunsnbiii AABC, AB = BC = 4,
ADBC, BD = DC, Z(ABC, DBC) = 90°,
Z(ADC, ABC) = 60°.
Hatitu: S(BDC).
5 , Pewenne: DH1BC = DH 1 ABC, HF 1 AC =
h = DF 1 AC = ZDFH = 60°.
F
C
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HF-%-@A:& = DH=3=5BD0)=3 426,

OtBet: 6

2. B, C
Hano: ABCDA\B,C\D;, — mpsmo-

yrompHeId mapamenenunen, DDCiC 4, D,

— KBaJpar, DC=3,BD1=\/Z. N "
1) Haiitu: BC.

2) doxkasate: BCD, L. DCB. B e
Pemenue: 1) BD=+/22-9 = «/E s

BC=413-9=2. 4 b

HYCTB DClﬁDIC = M, AB] M A]B = N, TOorga D1C 1 ClD, AB] 1L AIB,
T.K. TapaJUIeNienuIie] MPsIMOyToibHbIN, To AD | (44,8,B) = MN L
(A4,BB)) u AN = MD (t.x. AB, 1 DC,, To ANMD — mapaiemno-
rpaMM U = AD H MN) = AINJ_ (ABlch) = BCD1 1L DC[B[. Y.r.1.
OrtBer: 1) 2.

C-13.

1. B, K C
Hano: ABCDA,B,C\D, — mupaBuwibHas S
YeTBIpeXyToNbHas pu3Ma, AB = a, A4 D £
DD, =@. Yepes BD u cepenuny

D,C| npoBeieHa MIIOCKOCTb. 2 ¢
Haiitu: Seey . o)

Pemenwe: 4 D
[ycts F'— cepenuna D, C,. [Iposoaum FK || BD, K € B,Cy = BKFD

NG

— HCKOMOe€ ceueHue. BD = ﬁa = FK ITa .

PQ — cpennss nunust BDC. PO N AC=H,ACNBD=0=

V2a

= 0H=iAC :T . Ilycte S — cepenuna FK =

, 2 2
=S50 = Ea2+2i=a:Sm= \/§a+\/§a ~£=a\/§3.
16 16 2 ]2 4

3a2\/§

OrtBert: .
4
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By ¢,
Hano: ABCDA,B,C\D; — npsimoil mnapai-
& D nenenunen, ABCD — pom0, AB = m,

A

ZADC = 135°, yepe3 DC u A, npoBeneHa
¢ mockocTs a, Z(a, ABC) = 60°.
\ Haiitu: BB, Sceq .
A D Pemenne:
H BH 1 DC= BH 1 DC= /BHB = 60°.
w32

SMABCD) ™ T2 N2 _ pp gy ige00—YOM
DC m 2

_SUBCD) _ 52 Orper: YOM 32
cos60° 2

BH =

[\

ceq

C-14.

B, Ci Nano: ABCDA,B,C\D, — mupsmoii mna-
pammenermmen, BC =7, CD = 15,

4 Z/BCD =60°, Z(BC,D, ABC) = 45°.
Haiiti: Sgo -

Pemenue:

B ¢ CHL1BD= CiH 1 BD = C,HC =45°.
Ilo Teopeme KOCHHYCOB.

A D

BD—\/49+225—2-7~15-% =274 -105 =+/169 = 13.
V310543

S(BCD) =1 .7.15. 33 _ =
2 2 4
:>CH:C1C:£:105\/§:105\/§

BD 2-13 26

= Sgox =2C,C - BC+2C,C - DC=2C,C(BC + CD) =
:105J§_(7 . ):105x/§.22:2310\/§'OTBeT: 231043
13 13 13 13

=

+15

C-15.

1. Tano: ABCDAB,CD| — HakJIOHHBIA MapaJyiesenues,
LA\AB = ZA1AD, ABCD — xBanpar, AB =a, AA; = b.
Haiitu: S(BB1D D).
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Pewenue: B, G

Tk. ZA\AD = ZA\AB, to AA, Ay

npoerupyercst Ha AC.

Ho AC L BD = A4, L BD = B

Bbicota BB DD paBHa A4, = A D

= S(BB\D,D) =2 ab.

Ortser: V2 ab.

2. Nano: ABCDAB,C\D; — HakJOH-

HbII napamnenenunen, A4, = 10,

S60x =880, p(DD,, CC\):p(DD,, A4,) =

=7:15,P(44,, CC)) = 26.

Haiitu: 4((DD1C]), (DD]A])),

Z((DD,Cy), (CCyB;)) — yrusl Mexay

TpaHsIMH. A D

Pemenue: ITposoaum MNP(Q — nepneHJuKyIsIpHOE CEUEHHE =

Soox =10 - p(MNPQ)=p(MNPQ)=88. Ilycts QP = Tx = MQ = 15x =

=>p=88=44x=x=2= QP =14, MO = 30.

ITo Teopeme KOCHHYCOB:

MQ?* + OP? — MP?
2MQ - QP

ZMQP = arccos

= arccos @ = arccos l =60°=
840 2

= ZQOPN =120°.
OtBeTt: 120° 1 60°.

C-16.

1.

Hano: SABCD — mnpaBuibHas 4eThIpex-
yronpHast nupamuna, Z(SAB, ABC) = 60°,
p(E, ABS) = 443 , E— cepemuna DC.
Haiiti: Sg -

Pemenne:

IIposenem EF 1 AB = SF' 1 AB = ZSFE = 60°.

EH | SF= HE =43 = FE=8.0 — uentp FE = FO=4 =
— SO=4-1g60° =443 = SF=416-3+16 =8 =

:>S60K=4%-8.8=128.

Otset: 128.
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2.
Hano: SABC — mnpaBuibHas TpeyroyibHas IHU-
paMnza, BBICOTa OCHOBaHMS PaBHA 243, pac-

CTOSTHHE OT CepeANHBI OCHOBAHUS 710 MPOTHBO-
MIOJIOKHOTO pedpa paBHO 3.

Haiitu: 1) yribl Mexy OOKOBBIMHU FPaHIMHU;

2) TUTOCKHI yToJl IPH BEPILUHE.

Pewenue:

1) CC, LAB,C,D L SC= C\D=3,C,C=2+3.
ITo Teopeme o 3-x nepnenaukynsapax AB L SC = SC L ABD =

SC 1 BD, SC 1 AD = ZADB = 2arctg§ (CiB=2,1x. AB=4, 1k
C.C= 2«/§ u AABC — nipaBUIIBHEIH).

2)BD=+9+4=413 = /DCB = arcsin@ =
= /BSC=180° — Zarcsin@.

Otger: 1) 2arctg§ ;2) 180° — 2arcsin@ .

C-17.
S 1. Tano: SABCD — mmpamuna, ABCD —
poM0, AB = a, £LBAD = 60°, O0oKOBEIC
TpaHN HaKJIOHEHBI MO yriaoM B 60° k
TUIOCKOCTH OCHOBaHWSI.
¢ Haiitu: BeICOTY, Sg0x -
‘ \—
Ah% Pemenne: SO L ABC, O = AC N BD.
D MN c O, MN L AB = MN 1 DC;
_a
4

= MO =——, tx. MO 1 A4B,

4

_2S(4BCD) _a’sin60° _+f3a
AB a 2

MN

10 SM 1L AB = £ZSMO =45° = MO = SO =

an I/ISMZ\/EG‘\/E =

1 x/ga x/gaz
Sooc =4-—-a- 2= .
° 2 Ty 2 2

a2

2

=

OTBeT:
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2.
Hano: DABC — nupamuna, AC = BC =a,
ZACB =120°, D
(DAC) L (ACB), (DAB) L (4BC), L((DBC),
(ABC)) =45°.
Haiitu: Sgy .
Pemrenne: T.x. DAC L ACBwu DAB 1 ACB = 5
= AD 1 ACB.
Iposenem AH 1L BC, no TTII DH 1. BC n “
ZAHD =45°. = AH = AD.
: C
AH=ACsinZACH=AC"sin(180°-120°)= ? , 7
DH =[24H =§, T.K. AD L AH w ZAHD = 45°,
__AH a3 _ a3
sinZABC 5 1

Seo :%(DH-CB+DA-AB+DA-AC)=

a\/— a\/— a\/— az
=l[ 6'a+ 23~a\/§+ 23aJ=T(\/g+\/§+3)-

20 2

OrtBer: %2(\/3+\/§+3) .

C-18.

1. Tano: SABC — mpaBuibHasi YEThIPEX-
yrojpHas mnupamuga, AB = a, OOKOBbIE
IpaHy HaKJIOHEHbI K OCHOBAHHMIO MOJ YI-
noMm 60°, yepe3 CTOPOHY OCHOBaHUS Tep-
MEHJUKYJISIPHO K IPOTHBOIIOJIOXKHOM CTO-
pOHE IPOBEJICHA IIOCKOCTb.

Haiitu: Seey -

Pemenwne: SH L DC, HL || BC = HL 1 DC = ZSHL = 60°.

LM 1 SH.PO>M,PQ||DC=PQ 1 SM.LH ! DC= LM | DC=
LM 1 PO = ABQP — uckomoe cedenue. SO — BBICOTA TUPaAMU/IBL.

a3 )

LH:a:>LM:asin60°:T,SH7 a,
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MH = a - cos60° =5 = PQ ——DC—%
1 a\/_ _a 3\/_ 3a°\3
Sceu =5 — s OtBeT: .

2. lano: ABCDEF — yceueHHas IPaBUIIb-
Has nupamupaa, AB =83 , DE = 643 . Ye-

/%(\ pe3 OGokoBOe pedpo M CepeauHy IPOTHUBO-

MOJIOXKHOM CTOPOHBI BEPXHEI'0 OCHOBAHUSA

MPOBEIEHA TUIOCKOCTb, S¢eq =¥.
Haiiti: Sgo .
Pewenune: EM = MF, M € EF; npoBonum
AN || DM, N € BC = ANMD — nanHoe cedyenue u tpaneuusi EFCB
paBHOOOKast u M — cepenuna EF, N — cepeauaa BC = MN L BCn
MN 1 EF = MN — anoema.

DM = 6[*/_ 9, AN =843 - £—12 MO 1 AN =

2S(ADMN) _ 213 A

MO =
DM + AN 21
Cnpoenipyem ADEF Ha ABC, mnonydum
AD\E\F, y xotoporo D0 = 6, OM, = 3, HO
AO=8, ON=4=>MN=1=>MN=2=
Ssox =3-%(6x/§+8\/§)-2=42\/§.
y D ¢ Ortser: 4243
C-19.
/Eix\ Goo1. I[aHO: ABCDA]B]C[DI — IIa-
4 = D, pannenermnen, ABCD — pom6, F
u E — cepenunsl 4B u A1D; co-
B
| ———— C OTBETCTBEHHO.
D 3anucaTh BEKTOPHl C HAyajoM H

KOHIIOM B BEPILMHAX MapajuIeIeuIeia, KOTOPbIE:
1) conanpasnensl ¢ EF ;

2) IPOTHBOMOIOXHO HanpaBieHsl DC ;

3) UMeroT ANUHY, paBHyIO | B|D]|.

60



http://alexbooks.ucoz.com

Pewenue:
1) EF — cpennsist munaust A41B,Dy = B\D, || EF = BD || EF = 310

B,D u BD.

2) OueBHOHO, 3TO CI_D u m ,TK. B14 || CiD.
3) OgeBuaHo, D_BI,B_DI u ﬁ

) A4
Hano:oaoNPB=A4AB,a Ly, Ly, CD L.
CD ¢ a,CD < B.

BynyT nu xosuHEapHbI AB w CD? c
Pemenue:
CD1ly=CD||lauCD| B= CD| AB = o6ynyr. v ||
OTBeT: fa. '
D
B

a, B

C-20.

1. Mano: ABCDAB,CD| — napajuienenurne].

Haiitu: BA+ AC+ A4\D, + CB+ DA+ DC.

Pewenue:

E+E+A1D1 +@+5+R‘:E+AIDI +CB+DA+DC=
=BC+CB+DC=DC .

Otser: DC .

2. B,

Hano: ABCAB;C; — TpeyronpHas

npu3ma, A4BC — nipaBUIBHEIH, 4, ¢

AB = 2\/5 cM, O — cepenuna AB.
Haiiru: |ﬂ—&—ﬁ\ .

Ortser: 3 cMm.
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C-21.
1. Jano: MABC — terpasap, CE — menuana ABMC,
K — cepenuna EC.

Bripazute: AK uepes E, CB u BM .
Pemene: ﬁ:%+&=%+%&=%+%%(§+@)=

:E+i(§+W-%)=E+%(2@+W>=TC+%W+%@.

Orser: A_C+%§+%W.

2. Hano: ABCDAB,Ci\D; — mapamienenumne], IdaroHaiu
nepecekatoTca B T. O, K - (A0 + DA+ CD) = A4,C .
Haiitu: K.

Pemenne: AO+DA+CD=A40+CA=CO, 4C=-2C0 = K=-2.
OrtBert: —2.

C-22.
D 1. dano: DABC — Tterpasap, O — T. nepece-
yenus meauad AABC, F € AD,
F, AF :FD=3:1.
‘ Paznoxuts OF 1o a, CB uCD.
“lV ¢ Pewenne: OF = CF -CO=
<[> — CA+>AD-+.2(Ca+CB)=
B 4 2 3
— 33— — 1l = — 1= 3== 1=
=CA+—=(CD—-CA)——=(CA+CB)=—CA+—=CD -—CB.
4 3 12 4 3

JE— 3_ R

OrtBert: iCA +=CD-—-CB.
12 4 3

2.
Hano: ABCDA,B,C\D| — napajieNenuIies.

JlokazaTh: ero AWaroHalld TEPECeKAroTCS W TOYKOW IepecedeHUs
JIEJIATCS TIOT0IaM (HCIIONB3Ys BEKTOPHI).

JlokazaTensCcTBO:

ITycts O — cepenuna AC,, torna DO, = %ﬂ + %DC1 =
~154+1bc+1op, .
2 2 2
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Mycts O, — cepennna 4,C= DO, :%R+%D_Al =%D_Al+%ﬁi=

:Em+%DD1 +%R‘ = 0, u O, cOBNAAaIOT; A APYTUX aHAIO-

TUYHO.

C-23.

Hano: DABC — terpas>ap, DA L ABC,
DA =43 cm, AB=2 cm, ZABC =90°,
Z/BAC = 60°, M € DA, AM = MD, O —
ToukKa nepeceueHus Meauad A4BC.

Hatita: 1) Sgox; 2) Scew TUTOCKOCTBIO BMC; \
3) £(ABC, MBC); 4) £(BD, BMC); 4

(B! . NSy
5) pasnoxuts DO 1o DA, DB u DC; \N c
B

6) L(MBC, ABD).
Pemenue:

1)AB L BC= DB L BC.DB=1(43)2 +4 =48+ 4 =213 =
1 1 2 1

Soox =— 443 -2+—-443 - ~ . 2tg60°-24/13 =

D) 3 "2 J_cos60°+2 g60° 2413

=43 + 843 + 24/39 =124/3 + /156 cm’.

2)MB=\/(2x/§)2+4=4:>S(MBC)=4-2\/§-%:4JECM2.

NG

3) AB1LBC=MB 1 BC = Z(ABC, MBC) = LMBA = arctg%: 60°.

M

4) ananornuHo nysukry 3 Z(DB, BMC)= Z/DBM = ZDBA — ZMBA =

M3

= arcth 60° = arctg 243 - 60°.
5) E:ﬂ+%=ﬁ+§%(ﬂ+?€):

:m+§@_m+p—c_m=§@+m+p—@.
6) Z(MBC, ABD) = Z(BC, AB) = 90°.
Otger: 1) (12\/3 + 156) em’; 2) 443 em?; 3) 60°;

4) arctg243 —60°; 5) %(E+E+D_C) - 6) 90°.
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BAPHUAHT S.

C-1.
M 1.
Hano: ABCD — Ttpanenus, AD || BC,
K ABNCD=M, E — cepemuna AD, O € BC,
C K ¢ (ABC).
Haiitu: nmpu xakom ycnosuu K, M, O u E
JIeKaT B OTHOU IJIOCKOCTH.
Pemenue:
O € (KME), xorma O € ME, T.x. E —
cepernuna AD, To O — cepenuna BC.
A E D Ortgert: xkorma O — cepenuna BC.
B, c, 2.
[TocTpOUTh JMHHIO TIEPECEeUeHHUs ILIOCKO-
A creit (AB,C) u (A,C,B).
N IToctpoennue:
ABNAB, =M, B,C~BC,=N, MN || AC,
C MN| A,Ci, MN — uckomas npsimasi.

1. Jlano: a u b — ckpernmBarormecs mpsiMele.
HatiTu: B3anMHOe monoxxerne npsmeix EF u
a,EFub.

Pemenue: Ecmu mpsmeie EF n a, EF u b
TapajuieNbHBl WM MEPeceKaroTcsl, TO Mpsi-
Mbie AA; u BB, nexat B 0JHOM MIOCKOCTH.
3Haunt, npsmele @ U b nmexar B oHOI
MJIOCKOCTH = MpoTuBopeune. 3HauuT, EF u
a, EF u b — ckpemmuBarorcs.

OTBeT: OHM MOMAPHO CKPEIUBAIOTCS.

D 2

Hano: ABCD — rterpasmp, E, F, P, M — cepe-
£ nunel AD, CD, BC, AB cOOTBETCTBEHHO.
Hokazate: EP u MF mepecekaroTcss U TOYKOMH
MePECeUCHUsI JSTSITCS MOTMOJIaM.
A B Jloka3aTenbcTBO:
P EM — cpennsist muaust AADM.

3nauut, EM :% BD, EM || BD.
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FP — cpenusis nmuaus ACDB. 3nauut, FP =% BD, FP || BD.

3uaunt, FP = EM u FP || BD. 3nauntr MEFP — napamienorpamm.
Ero muaronasm MF u EP mepecekaroTcst 1 TOUKOW MepecedeHust je-
JITCs momnoyiam. Y. ..

C-3.

1. Jano: AABC u ADBC He nexart B
onHOM tockoctH, M — cepenuna BD,
H — cepenuna CD, K — cepenuna
AC, (MKH) " AB =P.

Hoxkazate: PH u MK mepecekatorcss u
TOYKOM MEePECEUCHHS IEIATCS MOTOJIaM.

JokazaTenscTBO:

MH — cpeansist munnst ABCD.

3uaaur, MH || BC, MH :% BC.

3uaunr, (MKH) nepecekaer (ACB) mo mpsimoii, napaiensHoii BC.
3uraunt, PK — cpennsas muans ABAC. PK || BC, PK :% BC.

3uraunt, PKHM — mapamenorpamm. Ero nquaronamu PH u MK nepe-
CEKAIOTCsl U TOUKOU NepecedeHust IemsTes nonojaam. U.r.u.
2. Jlano: ABCD — mapamreno-

B, C
rpamm, ZBCC, =120°, A AKBU' l
AA1 = BBl = CC1 = DDI, W/
AA, || BB, | CC, || DD, /A
1) Hoctpouts smumio nepecede- . O#EJH/ ¢
Hust OO; TUIOCKOCTEH, MPOXOo.si-
mux yepes npsmyto AA; 1 Touky M u npsimyto DD, u Touky K.
2) Haittu B3aumuoe nosioxxernre OO0; u AA,.
3) Z(00,, AD) —?
Penrenne: 1) Yepes 1. M nposenem npsmyro MH, napamensayto DD .
MH ~ CD =H.
UYepes T. K posesem npsimyto KF, napamenshayto AA,.
KF~AB=F,D)KnAM=0,,DFnAH=0.
00, — munus nepeceuenus mwiockocredt (DDK) u (AA;M).
2) (AA|M) || CC4, (DD,K) || CC,. 3nauur, OO, || CC, || AA,.
3) 00, || CCy, AD || BC.
Z(AD; O0y) = £(BC; CC,) = 180° — 120° = 60°.
Otser: 2) OO, || AA;; 3) 60°.

65



http://alexbooks.ucoz.com

1. Taso: o || B || v, |} u |, — ckpermmBarommecs
npsimeie, L Mo =A, LN B=A, liny=A;,
|2 M (X:Bl, IzﬁB:Bz, |2 NYy= B3, BIBZ =5 CM,

A2A3:6CM, A1A2 21.
B,B, 15
Hatitu: A1A3 —? B[B3 —?

Pewenue:

Yepe3 Touky A; mpoBegem mnpsamywo ls, ma-
pasenbhyto .

I3ﬁB:B,2, |3m'Y:B'3.

W3 momobus AAAB', u AA;A B’ caenyer,

AA, AB,
O#: 1 %,A]B’zzBle,AlB,SZBIB}
A1A3 AIB3
Tlyers AjA; = 8%, ByBs = 15%, —o% =2
Yy 172 7 5% 2253 T 6+8x S5+15x

30 + 40x = 40x + 120x>. x* =i , T.K. AJ/A=8x > 0, T0 X =% )
3aunr, AjA; = 6 + 8X = 6 +8 -%= 10 om;

B,B3:5+15x:5+15-%:12,5 oM.

Orget: 10 cM; 12,5 cm.

2.
B

—,

Jano: p c a, g C o, p u g nepecekatorcsi, A ¢ o, AB || p, AC || g, A €
B,C e B.

Haiitu: B3anMHOeE pacroyioxeHue miockocreit o u f.

Pewenue:

Ecnu B € B, 0 o || B.

Ecmu B ¢ B, To o u § mepecekarorcs.

Oteer: a || B TUTT, korna B € B.
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C-5.

1.

Hano: ABCDAB,C,D; — mapai-

nenenunen, E € B,C,, F € AD,
BE DF 5
——=——==—, O — ToukKka me-
EC, FA 2

peceveHus IMaroHainei mapaie-

Jenunena.

Joxasats: E u F — cuMMmeTpryHbl OTHOCUTENBHO TOYKH O.

Jloka3arenbcTBo:

AAOD = AC,0B; (1o tpem croponam). 3nauur, ZODA = ZOB,C;.

Tk AD=B,C,u 25 - PF FrD-BE
EC,  FA

1
3uraunt, AEB,O = AFDO (o 1ByM CTOpOHaM U YTy MEXIY HIAMH).
3uaunt, EO = FO. 3nauunT, E u F cuMMeTpr4HbBI OTHOCHTEIILHO TOYKH
O.Y.r.x.

2.
Hano: ABCD — tetpasap, K, N, M, P, R, S —
cepenunnl AD, BD, BC, AC, AB, DC.
Jlokasats, uto AD* + BD?> + CD* + AB* +
+BC? + AC* = 4(PN” + KM* + RS?).
JlokazaTeabCTBO:

PR — cpenuss muaus AABC; PR :% BC,

PR || BC.
SN — cpennsist muanst ADBC, SN =% BC, SN || BC.

3uaunt, PRNS — napannenorpamm.

Amnanornuno PKNM — napaienorpamm u KSMR napannenorpamm.
ITo cBoiicTBY mapasuienorpaMma: yABOEHHAas CyMMa KBaJpaTOB CTO-
POH mapajiesiorpaMmMa paBHa CyMME KBaIpaTOB AT OHAJICH.

2PR® +2PS* = PN’ + RS,

2KP? + 2PM® = RN* + KM®.

2KP? + 2RM? = RS® + KM’

o Lec2+lap? +ipc2 v Lag2+ lep2+ Lac? )=
4 4 4 4 4 4

=2PN? + 2RS? + 2KM™.
AD? + BD? + CD? + AB? + BC* + AC? = 4(PN* + KM* + RS?). U.r.11.
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C-6
< 1

B, K ﬂaHO: ABCDAIBICIDl — Ky6,
7 “ pebpa paeuel 8 cM. P, M, T —

A = D, cepeaunnl pedep A;B;, C,C, AD.
M [TocTpouTh ceueHue Kyba MmiIocKo-
E B c CTEIO, TIpoxoJisIei uepes P, M, T.

d Haiitu: Seeq — ?
A T D ITocTpoenue:

UYepes Touxy T mposexem npsimyto T1', mapamiensHyto AA, T —
cepemqmaa A\D; TT' " AD, =T,
ycts TM N T'C; = X. Ilyers PX N B,C; =K.
IMposenem KM. B rpanu AA;D ;D nposenem npsimyro ET, napasrens-
nyto KM; TE n AA, =E.
IMposenem EP. B rpann DD,C,C nposenem npsimyto MR, mapauiens-
nyto EP; MR CD =R.
IIposenem TR.
(EPKMRT) — nckomoe ceucHue.
W3 moctpoenust BunHO, uto E — cepemunaa AA; K — cepenuna B,Cy;
R — cepenuna CD.
T k. ABCDA,B,C,D; — ky06, To EP = PK=KM =MK=TR = ET.
EM | AC; EM =AC. KT ||C,D; KT=C,D. PR||AD’ PR=AD.
3uaunt, EM = KT = PR.
3naunt, EPKMRT — npaBuiibHbI# MIECTHYTOIBHUK CO CTOPOHOM

8) (8) 8
a=(3) +(3) 3242 en

Ser =6 a-a~73:3 162 -%—48\5 i~

. 1 .
2
OtBeT: 48\/5 oM.

X 2.
Hano: DABC — terpasap, P € AB, DE —
Menuana rpasu CDB.

[TocTpouTh CceyeHue TeTpas’zpa IIIOCKOCTHIO,
npoxozsmeid dyepe3 Toukn C u P u mapan-
nensHOM DE.

IToctpoenue:

B mnockoctn DBC uepe3 touky C mpoBemem
npsiMyto, mapawienbayo DE. OHa nmepecekaer-
cs ¢ mpsimoit DB B Touke X. T.x. E — cepennna
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BC u DE||CX, to DE — cpennsist nmuuus AXBC. 3naunt, XD= DB.
[Mycte XP n AD = M. (MPC) — mckoMoe ceueHue.
DE || (MPC), T.x. DE || XC u XC € (MPC).

C-7. B c
1. Jano: AABC; A € a; BC || a; BBy L o
CC, L a; CCy =4; AC, =209 ,

AB, =433, Z/BAC = 60°.

Haiitu: BC — ? A
Pemenne: T.x. BC || a, 70 BB;=CC;=4.BB; L o, CC; L a..
3naunT, B;BCC| — npsMoyronsHUK.

ACC,A u ABB|A — nipsiMoyToJIbHBIE.

CA=4/CC% +AC? =+16+209 = 15.
AB=4BB2 + AB} =416+33 ="7.

ITo TEOPEMC KOCUHYCOB!

B, C

1
BC =yAC? + AB2 — 2AC - AB - cos Z/BAC =\/225+49—2-15.73=

=4/225+49-105 = 13. OtBer: 13.

2. lano: o || B;aLlos b LB;ama=A; p
bnB=B;PPina=M.

IMoctpouts: a N B, b N a. < A M B
IMocrpoenne: T.x. af| B,ma Lo, ub LB,

To @ || b. 3Hauur, oun u npsimas PP, me-

’KaT B OJHOM IUIOCKOCTH, KOTOpas Iepe- P
cekaer o 1o npsmoi AM, a mockocts 3

1o MpsiMoii, mapanensHoit AM. g M B
HYCTBAMmb:Bl;blzbm(X. a b

Yepes Touky B B mockoctu B npoBenem

npsmyto BA |, mapamnensayio AM. BA; na=A;. Aj=an B.
D

C-8.

1. Jano: DABC — terpasap, AB = BC,

/DBC = ZDBA.

Joxazare: AC L DB.

JlokaszaTeabCTBO:

ADBC = ADBA (mo nmByM CTOpOHaM H YTy

MEX]Ty HUMH). C

M
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3unaunt, DA = DC.
IMycts M — cepenuna AC, torna DM n BM — menuans! paBHoOen-
perabix AADC u AABC. 3naunt, AC L MB; AC L MD.
3naunt, AC 1. (MBD). A 1.x. DB € (MBD), To AC 1. BD. Y.T.11.
D

2.

Hano: DABC — terpasap, AB=BC=AC = DA =
M =DB=DC =a, E— cepeauna BC.
[TocTpouTh cedyeHue TeTpa’pa IUIOCKOCTHIO,
NPOXOIsAIIeH Yepe3 TouKy E u meprneHaukysp-
A B moii DB.

E Haiitu Scoy .
c ITocTpoenue:

ITycte M — cepenuna DB. T k. Bce rpaHu TeTpadzipa MpaBHIIbHBIC
tpeyronbauku, To CM L BD u AM L DB.
IMoctpoum EK || CM u KN || AM. (EKN) — nckomoe ceuenue.

NE — cpennss muaus AABC, NE =% .

[ 2
EK=NK:lCM:l- aZ_a_:l.ﬁzﬁ.
2 2 4 2 2 4

ITycts Boicota ANKE h.

h—\/KEz _NE? :\/ﬁ_izﬁ

4 16 16 4
2 2
S —lNE.pol.oa @2 a2 o
2 2 2 4 16
C-9
B C Jano: ABCD — mnapannenorpamm,
A,Dea,B, C¢ga, AB=15cwMm,
B, ¢y BC =19 cMm, AC, u B;D — mpoek-
mnu jguaronaneii AC m BD Ha q,
A 4 AC1:22 CM, BID =20 cm.

Haiitu: d(BC, o) — ?

Pemenue:

T k. BC||AD u DA € a, to BC || .. 3uauur, d(BC, o) = BB; = CC,;.
B]C| || BC, B]C| =BC. 3Ha‘II/IT, AD = B]C]; AD || B]C].

3nraunTt, AB,C|D — mapamnenorpamm. [1o cBoiicTBy mapasmenorpaMma
AC*+ B,D? =2AB,* + 2AD. 484 + 400 + 2AB,* + 722;

AB.>=81, AB; =9 cm. BB, =4 AB? — AB? =4225-81 =12 cm.

3nauuTt, d(BC, o) = 12 cm. Otser: 12 cm.

oL
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C-10.

1.

Jano: ABCD — paBHOOenpeHHasi Tparie-
s, d(M, AB) = d(M, BC) = d(M, CD) =
=d(M, AD)=12 cm, AD =32 cm, BC =18 cm.
Haiitu: d(M,(ABC)) — ?

Pemenue:

ITyets MH L (ABC). HP L AB; HR L BC;
HS 1 CD; HT L AD;

MP L AB; MR L BC; MS L CD; MT L AD.
AMHP = A MHR = AMHS = AMHT (1o runotenyse u KaTery).
3uayur, HT = HP = HR =HS. R_C
3HaunT, H — 1meHTp BNMCAaHHOI OKPY>KHOCTH. pA

BK =+/AB — AK> = (AP +BP)> — (AT —BR)’ =

= J(AT +BR)? — (AT - BR)? = pl—=
= J(AT + BR— AT + BR)(AT + BR+ AT — BR) =
=J2BR-2AT =4/BC-AD =+/18-32 =24 cm.

3naunt, HR=HP =HS = HT:% BH =12 cm.

3HaunT, M — JEKUT B TUIOCKOCTH TPATICITHH.

OtBeT: M — IIeKHT B INIOCKOCTH TPATICIIHH.

2. Jano: ABCD — mpamoyronsauk, AM — M
Hakionnas, Z/MAB = ZMAD = 50°.

Hatitu: Z(AM, (ABC)) — ?

Pemrenue:
[ycts MH L (ABC). T.x. ZMAB = ZMAD, 7 ¢
to H nexwur Ha 6uccekrpuce £ZBAD. A

IIycts HE L AD. ITo TTITI ME L AD.

[Tycts AM = a. Torna AE = AM - cos50° = acos50°.

T x. AH — Ouccektpuca ZBAD, To ZHAE = 45°. 3naunr, AAEH —
paBHOOEIPEHHBIN.

AH =vVAE2 + EH? = AE -2 =aw/2 - cos 50° .

cosZ(MAH) _AH _ 2 cos50°.
AM

3naunt, Z(AM, (ABC)) = arccos(\/f c0s50°).
OrtBeT: arccos(\/E c0s50°).
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1.

Jano: koHIe! otpeska AB = 25 cm nexar
Ha TpaHsX IBYIPaHHOIO yIJa, PaBHOTO
60°. 13 touex A u B omymiensl nepreH-
nukyssipel AC u BD Ha peOpa aByrpaHHo-
ro yria. AC =5 cm, BD =8 cm.

Hatitu: CD — ?

Pewenue:

Uepes Touky C B miockoctu (BDC) mpo-
BOJIUM MPsIMYIO, apauiensHyto BD.
CK=BD, CK L CD. CDBK — npsimoyrosnsauk. ZACK = 60°.

AK =+y/AC? + CK 2 — 2AC - CK - cos ZACK —\/25+64—2-5-8%—

=J89-40=17.
Tk CD L ACuCD L CK, 10 CD L (ACK).
3naunt, KB L (ACK) = KB L AK.

3nayur, CD = KB =+ AB? — AK? =4625-49 :ﬁ: 24 cMm.
OrtBeT: 24 cM.

2.
Hano: ABCD — kBaapar, AC N BD=0,
OM 1L (ABC),OM =3,
AB=BC=CD=AD=42 .

Haiitu: Z((BMC), (DMC)).

Pewienue:

T.x. ABCD — kBagpar, To AO = BO =
=CO=DO0.

3nauut, AOMB = AOMC = AOMD
(o 1ByM Kareram).

A
3uauut, BM = MC = MD.

3uaynt, AMBC = AMCD (1o TpeM cTopoHam).
3nayur, ecoiu DH 1. MC, To BH L MC.
3uauunT, Z((BMC), (DMC)) = ZBHD.

BD=AD-v/2=8,0D =4, MD=yMO? +OD? =9 +16 =5.
MK — BeicoTa 1 Mmeguana ACDM.

MK =VMD? —DK2 =4/25-8 =4/17 .

CD - MK _4&5-5_%\/3—4_

MK -CD=DH . CM; DH=BH =
CM

72



http://alexbooks.ucoz.com

ITo Teopeme KOCUHYCOB

16 16
_ 2 2 2 —-64+—-34+—-34
cos/ZBHD = BD” +BH” +HD” _ 2516 25 = i
2BH - HD 5 16 4, 17
25

3nauurt, Z((BMC), (DMC)) = arccos (— %) .

OrTBer: arccos —i .
17

C-12.
1 B

Jano: ABCD — mnpsmoyronsHuk, AB = 3, \‘f
AD = 4, npsMOyTOJIbHUK TEPErHyT 110 JHaro- A ‘
Ham AC Tak, 4To 00pasoBalcs HPSAMOH ABY- A
TPaHHBIN yroi.

Haiitu: BD.

Pemmenne: BM L AC, DN L AC, BD? = BM?> + MN? + ND?.
BM = ND = AB-BC __ AB-BC 22.

2 +BC?

AC [AB 5
MC=\/Bc2—BM2=,/16—ﬂ= 16(1—ij=4-i=§.
25 25 5 5

NC =+/CD? - ND?2 :\/9_%:\/%:2_

25 5
MN=MC-Nc=10_2_7
5 55
pD? =144, 49 144337 pry V33T o NB3T
25 25 25 25
2.
Hano: ABCDAB,C,D;, — mnpsmoyronbHEIi Ta- B,
pamtenenunen, AB =4, AB, =15, B|D =305 . A\
Haitru: d(AB, B,D) — ? A—op,
N300pa3uth OOIIUN MEPICHAUKYISAP ITHX MpS- : \\\ N .
MBIX. ) \‘/>\\
Pemenue: BL/ '// R _
AB || (DA,B,), AE 1 A,D; AE L CD. o\
3nauurt, d(AB, B,D) = d(AB, (DA,B,)) = AE. N2 5
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BB, = AB? — AB? =/225-16 =+/209 .
BD =/B,D? - BB? =305 209 =96 .
AD =BD? — AB2 =+/96 —16 =+/80 .
AD=4B,D? - A B2 =/305-16 =289 .

AE

AD
EF || CD; QP || AE.

_AACAD V209VBO _, [209-5 4 g
V289 289

17

QP — o6mwmit nepnenaukyssip npsimeix AB u B D.

OTBerT: %\/1045 .

C-13.

1.

Hano: ABCAB,C; — mpaBuibHas mpusMa,
Bce peOpa paBHEI 243, Yyepe3 CTOPOHY OCHO-
BaHUS noj yriioMm 60° K ero miaocKocTd Mpo-
Be/IeHa IIOCKOCTb.

Haijitn: Seeq — ?

Pewenue:

E — cepenuna AC, BE L AC (t.x. AABC —
TIPABHIIBHBII ).

B mnockoctu (B;BE) mpoenem mpsmyro FE
ozt yriioM 60° K OCHOBaHHMIO.

EF nB,B=F (mo TTII FE L AC), FCnB,C, =T, FAnAB,=P.
(APTC) — uckomoe cedeHue.

BE

_ 2343
2

=3,FB=BE-tg60°=3-+/3,FB,=FB—BB, =+3.

AFB|K ~ AFBE (110 nB8ym™m yriam).

KB, FB,

3HayuT, =

EB FB

_1 ke =Les=1.
3 3

APB,T ~ AA,B,C, (o nBy™M yriam).

PT KB, 1

AC, EB, 3

B

™ _ sin60°, KE =
KE

74
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Seen =%(PT+AC) : KE=%[¥+2J§J-4=2~2{?+\/§]=
—4~[£J—#. OtBeT: #

3
2 B, Ci

Hano: ABCDEFAB,C,D\EF;, — mnpaBmibe- 4, D,
Hast MPU3MA, Seox rpamn = Q-

Haiitu: nnomanb ceueHus, MepreHIUKYISp-
HOTO K MEHBIICH IMaroHal OCHOBAaHUS H
JEJAIIETO 3Ty TUAarOHANb MOTIONIAM.
Pemenne: T.x. ABCDEF — mpaBunbHBI A D
mectuyronpank, To EC L AD, CE N DA =0

n O — cepennna EC.

3naunt, CE 1 (AA,D), AD =2FE.

Saap,0 =AD - AA; =2FE - AA; =2Q. Ortsert: 2Q.

Fi E

C-14.

Hano: ABCA|B,C; — mnpsmas mpusma, A B,
AB =13, BC =21, AC =20, .
Z(AC, (CCB)))=30°. <K
Haiitut: Suom nos — 2 !
Pemenue:

AK1B,C,,CC,L(AB,C;))=CC, LAK. A B
3naunr, A|K L (CC,B)).

3naunr, Z(A,C, (CC,B;)) = ZA,CK. c

S(ABC)

=27(27 - 13)(27 - 21)(27 — 20) =27 - 14-6 -7 =

=49.3.2.7-6.7=7-3-4/3-2.6=21-6=126.

AK*= AC?-CK2=AB?-BK? < 231 =C,K>-BK?

C1K+BIK: C]B] =21 = ClK*BlK: 11 = C]K: 16 = BlK: 5

AK =,/AC? -C,K2 =/400-256 =12

AC = ,A;)o =24 AA; =yAC? — AC? =+/576 - 400 =+/176 = 44/11 .
Sin

Sun = 2S(ABC) + AA|(AB +BC +AC) =2 - 126 +44/11 - 54 =

=2167/11+252 =36(7 +6+/11 ). Otser: 36(7 +64/11 ).
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B, 1.

/\ Hano: ABCA,B,C; — mpusma, Bce peb-
A o DapasHbI MKy co0oi,
Z(AA;, (ABC)) = 60°,
ZCAA=ZA,AB <90°, S(CC,B;B)=Q.
Haiiti: Sgox nos — ?

M Pemenue:
AM — BBICOTa, OHCCEKTpHCA U Meaua-

ATk ¢ Ha npaBuibHOT0 AABC.
T x. ZCAA| = LA AB, 10 ocHOBaHue BBICOTHI A|H mpu3MbI JEKUT Ha
AM. 3uauut, Z(AA;; (ABC)) = ZAAH = 60°.
A;H L BC; AM L BC. 3nauur, BC L (AA;M).
3nauut, BC L AA,. 3aauur, BC L CC,.
3uaunrt, BCC,B; — npsMoyronpHuk.
IycTh pebpo npu3Mbl a. 3HauuT, a° = Q. a :\/6 .

KH L AC. ZCAM = 30°.

AR cos30°; AH = AK__2AK )

AH cos30° ﬁ

ﬁ = c0s60°; AA, =i =2AH = ﬂ )

AA cos 60° 3

V3AA = 4AK; AR ﬁz cosZCAA,, sinZCAA, =, ,1 ES :ﬁ _
AA 4 16 4

B

3HaunT, Seoppon = 2 - AA, - AC - sinZCAA, + Q = 2Q .%+ Q=

= Q[l + @] . OTtBer: Q[l + EJ .

2

2. Jlano: ABCDA,B,C,D; — mapai-
nenenunen, d(AA;, DD;) = 10,
d(AA;, BB,) =17, S(BB;D;D) = 210,
d(AAl, BID) =38.

Haiiti: Sgox o — ?

Pemenne:

[TocTpouM nepHeHAUKYISIPHOE Ce-
yenue A,B,C,D, napanienenumneaa.
Torna Asz = 17, B2C2 =10.

B,D, — mpoekuus B;D nHa miockocts (A;B,D,).
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AzK 1L BzDz. Ble 1 (AszCz) = AzK 1L 8182 =
= AK L (B,BD) = AK L B,D. AA, L (A,B,D,). 3maunt, AA, 1 AK.
3uaunt, d(AA;, B,D) = A,K=8.

B.K = A,B? — A K2 =4/289—64 = 15.

D,K =y A,D - A,K? =100- 64 = 6.

3uauwnr, B,D, =21 wiun 9. S(BB;DD) =B,D, - BB;.

3uaunrt, BB, _210 WIH —— 210 . BB, =10 wm &
21 9 9

3HAYHT, Sgox nos = AA] - (2AB, + 2A;,D,) = 2AA(27) = 54AA,.
3HAYUT, Sgox nos = 340 mam 1260.
Ortser: 540 nan 1260.

C-16.

1. Jano: SABCD — mnpaBuibHas 4eThI-
pexyrompHast mupamuaa, AB = a,
Z((ASD), (CSD)) = 120°.

Haiiti: Sox nos — ?

Pewenue: T.k. nupamuzna npaBuibHasi, TO
AASD = ACSD.

3uaunr, ecin AK L SD, to CK L SD.

3naunt, ZAKC = 120°. AC =av/2 .
[Tycte AK = X, Tor1a M0 TeopeMe KOCHHYCOB
3 AACK: 2a% =x* + x* — 2x* - c0s120°; 2a* = 2x* + x5

xzzzaz,x:a E;
3 3
n3 AAKD: 51n4ADK——=\/7 cosZADK = 1/1—— \/7
\F
tg/ADK =2 =2 . SM L AD. tgAADK— =\2.
1
3
\/E 1 1 \/E \/E al

SM=+42-MD=—a.S(SAD)=—SM-AD=—.—a-a=—
2 2 ( ) 2 2 2 4

Ssu =4S(SAD)=a2+2 .
OTBeT: azﬁ.
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2.
S JlaHo: mpaBWIIBHAS N-yrojipHas MHUpaMuia,
OOKOBBIC TPaHU HAKJIOHECHHI K IUIOCKOCTU
OCHOBAHHS TIOJ] YIJIOM (.
Haiitu: mnockwuii yron npu BepIIMHE THPaMHU-
A, I BBIMUCIUTS ero s ¢ = 40° u n = 10.
A 09 * Pemrenne: H — cepeanna AzAy; SHL AsAy;
\ZH  OH LAA.
A, A; o
/SHO = . ZA0A, =%
A H (e} o o
sH 360 :thSO - AH = HO _tg180 '
HO 2n n
HO _ cosp; HO =SH - cos@; A;H =SH - cosop - tg 180 .
SH n
A H °
tg/ASH="2—"=coso-tg 180 .
SH n

ZA;SA, = 2arctg (cosq) -tg 180 j .
n

T k. nupaMua npasuibHasi, TO YIJIbl IPU BCEX BEPIUMHAX PABHBIL.
Ecmu @ =40° u n = 10, To 2arctg(cos40° - tgl18°) = 27°57'.

Ortser: 2arctg (cosq) -tg 18n0 j 3~ 27°57".
C-17.
M 1. Jlano: MABC — nmpamuna, AB = BC,

AC = b, ZA = o.. BoKOBBIE I'paHH HAKJIOHEHBI
K TUIOCKOCTH OCHOBAHHUSI MO YTJIOM (.
Haiitu: BEICOTY MUPaAMHUIBL, Sgox nos — 7
Pewenue:

A N B Ilycrs MH — BbIcoTa mupamuzst, HK L AC;

W HL L BC; HN L AB.
s - Ilo TTIT MK L AC; ML L BC; MN L AB.

3naunt, ZMKH = ZMLH = ZMNH = ¢.
3naunt, AMKH = AMLH = AMNH (10 xarety u octpomy yriy).
3uayut, HK = HL = NH.

3naunt, H — nentp Bnucanuoit B AABC oKpy»KHOCTH.

T k. AABC — paBnoGenpentsiii, To H € BK, rne BK — meauana,
BbIcoTa u Obuccekrpuca AABC.
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AK=R;BK:AK~tga=9tga;AB= AR b .
2 2 coso.  2cosa

r — panuyc BrmcanHo! B AABC OKpy»XHOCTH.

2. Lp.0y 2
[_2S(ABC) o 0ot Y

P(ABC)

E. sin o - cos o, _
bao. b b(l+ 1 j 2 cosa(cosa +1)
2cosa cosa

o b «
=—.————=—tg—. 3Hauut, MH=r - tgp =—tg— - tgo.
2 cosa+1 2 g2 &0 2 g2 &0

tgg
M=KH _b "2
cosQ 2 coso

T k. AMKH = AMLH = AMNH, To MK = MN = ML.

tg—
3HAYHT, Sgox nos :%. MK - P(ABC) _1b "2 (b+ b j—

2 2 cos@ cosa
:ﬁ sin o [cosa+lj_ﬁ tgo
4 (cosa+1)cos¢ cosa 4 cosq
b? t
OrtBer: Etgg~tg(|>; LS
2 72 4 coso

2.
Hano: MABC — nupamua, AB=AC = 50,
BC = 80, ZMAC = ZMAB < 90°, (MBC)
1 (ABC), MH — BbicoTa mnupamujibl,
d(H, (AMC)) =124/3 .

Haiiti: Sgox o — ?

Pemenne: T.x. ZMAB = ZMAC, to H
JISKUT Ha OuccekTpuce LA.

A 1 k. AB = AC, TO Ha BBICOTE U MEAHAHE.
T k. (MBC) L (ABC), To AH BricoTa AABC.
HL L AC, r.x. MH L AC, o AC L (MLH).
HN L ML, AC LHN, t.x. AC L (MLH).

3nauur, d(H, (AMC)) = HN =124/3 .

2
AH = ACL%:,/ZSOO—%?O: L

{amr—— C
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:J10000—6400 _\/3600 _60_ 4,
4 4 2 '
HL=AH HC 3040 1200 120 _, .
AC 50 50 5
M
sinMLH =NH 1293 V3 600 s,
HL 24 2
ML = 2HL = 48.
| MH—ML-sin4MLH—48-§—24\/§.
H L S(MAC):% ML~AC:%~48-5021200.

AMAC = AMAB (110 AByM CTOpOHAaM U YIJIy MEXJY HUMH).
3naunt, S(MAC) = S(MAB).

S(MBC) =% MH - BC =%-24\/§~ 80 =96043 .

Ssu = S(MBC) + 2S(MAC) =960+/3 + 2400 = 480(5 +24/3 ).

Otser: 480(5 +2\/§).

C-18.

1. Tano: MABCD — mnpaBuibHas nupamu-
na, AB=a, MA=MB=MC=MD=Db,E—
cepenuHa AB, F — cepexnaa AD. Yepes E,
F nmapamnensHo AM mpoBezieHa TITOCKOCTb.
Haiitn: Seeq — ?

Pemenne:

IIycte EF " AC =P.

UYepes touky P B mockoct AMC npoBenem
npsmyro PK, mapamiensayio AM.

PK nMC =K.

Uepes touky F B mmockoctm AMD mposexgem mpsimyto FT, mapai-
nenbHyto AM.

FTAMD=T.

Yepes Touky E B minockoctu AMB mposexem mnpsimyto EQ, mapan-
nenbHyto AM.

EQNMB=Q.

(EQKTF) — uckomoe ceueHue.

EF L ACu EF L MO = EF L (AMO).

3uaunr, EF L EQ u EF L FT.
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3naunt, EFTQ — npsiMoyronbHuUK.

PK 1 QT Scel{ = SEQTF + SQKT = FT . EF "f‘% QT . LK

er-lep-a¥? Fr-lam-0

2 2 2
AKCP ~ AMCA (1o nBym yriam).
PR_PC_3 pk=aM. —=3b.LK=PK7PL=§b—9:9.
AM  AC 4 4 2 4
s b2 1 £.2 abf( 1} saby2
Ty Ty T T T 272 16
OrtBeT 5ab\/3.

16

2.

Hano: ABCA,B,C; — mpaBunsHast yceueHHas nupamuna, AB :8\/5 s

AB, = 6\/3 . Uepes BepuIHY BEPXHETO OCHOBAHUS MEPICHINKYIISIPHO
K TUIOCKOCTH OCHOBAaHHUSI U MapajieJbHO MPOTHBOJIEKAIEH CTOpOHE

OCHOBAHUS MPOBEJICHA TIOCKOCTD. Sceq = 442, SH — BbIcoTa nONHOI
MTUpaMHU/IBL.

Haiitu: Sgox o (ABCAB,C;) —? SH—7?
Pewenue:

T k. nupamuzma mnpaBwibHas, To H —
ueHtp AABC.

B mnockoctu (SCH) yepes touky C; npo-
BezeM npsimyto C,P mapasnensuyro SH.

B miockoctu (ABC) uepe3 touky P mpo-
BezeM npsimyto KM mapannenshyro AB.
KM NAC =K, KM BC=M.

(C,KM) — uckomoe ceueHue.

T k. C,P||SH, to C;PL(ABC)=C,P L KM.

3HayuT, %CIP KM =42 .

H, — mentp AAB,C,. Tx. C,P || HH,, To HPC,H, — mapamneno-
rpamm. 3uauut, C;H,; = HP.
8343 _
2

26ff

3
CH——CN 8; HN——CN:4.

CHlf— CiN, = =6.CN= 12.
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PC=CH-PH=8-6=2;NP=HN+HP=4+6=10.
AKMC ~ AABC (1o n1ByMm yriam).

e, KM _PC_2 1 Lag 85 43
AB CN 12 6 6 6 3
W22 &2 2

=32 ¢ |2,
KM 43 3

3HaAYuT, T K. % KM - C,P =4\/§, 10 C,P =

Spaunr, HH, —6\/%. HiN, :% C/H, =3

NN, =/(NH — N;H,)? + HH? = ,/1+36%= 5.

Seox non =3 %(AB+A,B,) NN, =3 %-14J§~ 5=1053 .

AC,CP ~ ASCH (110 nBy™ yriam). 3Hauur, i :E _2

1
CH SH 8 4°
3uaunut, SH=4C,P —4-6€:24\/g:8x/g.

OrtBerT: 105\/5; Sx/g.

C-19.

cepenuna BA, K — cepenuna AC.

Toukax E, M, T u K.

HavaJIoM ¥ KOHIIOM B Toukax E, M, T u K.

1. Jano: DACB — npaBuibHas nupamuna, E
— cepeauna DC, M — cepepuna DB, T —

1) Ilepeumcnuth mapsl NPOTHBOIOIOKHO
HalpaBJICHHBIX BEKTOPOB, HE JICKAIINX Ha

OJIHOM MpsIMOM M C HAayaJoOM K KOHLIOM B

2) IlepeunciuTh mapbl PaBHBIX BEKTOPOB C

3) [lepeuncnuTh BEKTOPHI, UMEIOIINE PABHBIC JUIMHBI, C KOHIAMHU B

toukax E, M, T u K.
Pemenue:

TK — cpeansist muanst AABC = TK || CB u TK =% BC.

EM — cpennsis muaus ADBC = EM || BC u EM :% BC.

TM — cpennsist muaust AADB = TM || AD u TM :% AD.
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KE — cpemmsin snus AADC = KE || AD u KE =% AD.

1) 3nayur, TK T EM ; KT TN ME; TM N EK ; MT TV KE .

2) TK=ME; KT =EM ; TM =KE ; MT =EK..

3) ITK =/ KT |5 ME < EM | ; |TM [=| MT = KE | EK|.

ADTE = ADKM (1o 1ByM CTOpOHaM U YTy MEXIY HUMH).

3uaunr, |ET = TE |5 MK |5 KM |.
OTBﬂ:l)WM'I?;ﬁHWf;WIAE(;WH@;
2)ﬁnm TK u ME; TM u KE ; EK u MT;

3)KT,TK,EM u ME; KE, EK, MT u TM ; ET, TE, KM u MK .
2. I[aHO MABCD — TpaBWIbHAS anaMI/ma
ME = EC.

HaiiTu: kakue M3 yKa3aHHBIX Ha PHUCYHKE
BEKTOPOB KOJUTHHEAPHBI?

Pewenue:

OE — cpennss nunust AAMC.

3naunT, OE || AM.

PNMOE, T kK. nHave npsmeie BD u MC ne-

5KaJii OBl B OJJHOH IUIOCKOCTH.
3Hauur, AM T1 OE .
Otser: AM u OE .

C-20.
1. Tano: EABCDF — nipaBuiIbHBII OKTadIp C
peOpoM, paBHEIM a.

Haﬁm:|ﬁ+ﬁf+ﬁf+F_A'|—? 0
Pewenue: A
T k. okrasap npaBuibHbiid, To BC = AD u BC

| AD= BC=AD;

FA=CEuFA| CE= FA=CE. F

3unaunt, FA+ BC +DC + FA=FA+ AD+ DC+CE=FD +DC +CE =
_FC4CE-FE.

2
O=AC N FE; OC:%a\/E;OE:JaZ _%zg_

FE =20E =av?2 . Otser: av2 .
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2.
Hano: AABC u AA;B;C; mpou3BoJIbHO pacmoio-
JKCHBI B IPOCTPAHCTBE.

—_— — — — ——  ——

B
A A
Ci
B
JlokazaTenbCcTBO:
CoctaBuUM pa3HOCTE:
C  PA +BB,+CC, - AB, - BC, —CA =
g = (AA; + AB;) +(BB; —BC)) +(CC; ~CA) =

—_— — — — ——  ——

1.
Hano: AABC — npaBunbhbiii, M ¢ (ABC),

MA =MB = MC, MO L (ABC).

Boipasuts MO uepes MB, BC, CA.
Pemenne:

T.x. MA=MB=MC, To AMOA=AMOB = AMOC
(TI0 TUTIOTEHY3E U KaTeTy).

3nauut, OA =0B =0C.

3naunt, O — Touka nepeceuenus: meanan AABC.

co =§c—cl =§(ﬁ+@) %@\_m .

ozMa+ﬁ+@:m+ﬁ+§a_§ﬁ:m+§ﬁ+§a.

Orser: MO :m%ﬁ%ﬁ.

2.

Hano: a+#0, b =0, a u b HexommuHeapHsl,
3@+50=ma+@2n+1)b.

Haditu: m —?n—7?

Pemenue:

aB-my=b@2n-4).

Tk. a=0ub=0,Tom=3,n=2.
OtBeT: m=3,n=2.

84



http://alexbooks.ucoz.com

C-22. B, c

1. lano: ABCDEFAB,C,D,E,F, — npaBuib- Al

Hasl MpHU3Ma, AJIMHA CTOPOHBI OCHOBAHUS — 4,

Z(ABy, AB) = ¢, €, e,, €3 — €IUHUYHBIC Fi E
BEKTOpPBI, COHAIIPABJICHHBIE C BeKTopaMu AB, B c
AF u AA . A

Pasznoxurs Bekrop AD; 1o BekTOpam € , €, = E

W e .
Pemenne: Z(AB,, AB) = ZB,AB = ¢.
3uaunt, AA; = BB, = AB - tgp = atgo.

_— —— —— —— ——

=2AF +2AB + DD, =2ae, +2ae, +atgpe; .

Ortgert: 2a e_; + Zae_z’ + atgo e_; .

2. [Hamo: ABCAB,C, — mpusma,

OCHOBAHHMM U CEUYCHMS JIe)KAT Ha OJHOM
HPSIMOM.

Jlokas3arenbCTBo: A < Js
I[Iycte M} 1 M — Toukn mepecedeHHs

MEJIMaH BEPXHEro M HWXHEr0 OCHOBa-

HUW COOTBETCTBEHHO. C

M, — Touka nepeceueHHs] MeIMaH CEUYCHHSI.
OTMeTHM B IPOCTPAHCTBE MPON3BOIBHYIO TOUKY O.

_— s s — —  ——

1

Amnanormano M;M :%(A_IA#B_IB' +C,C).

T k. (A;B,C,) mapamnensra (ABC) u (A;B,C)), To
AA, BB, CC,

AA BB CC

Torna M1M2:k-%(m+ﬁ+cl—C):k~MlM .

3naunr, Touku M, M;, M, nexar Ha ogHO# npsimoit. Y.T.11.

A1 Bl
(A;B,C,) mepecexaer O00xoBBIE pebpa u
napaJuiebHa OCHOBaHHSM.
Jlokas3aTh: TOYKM TEPECEUCHUS MEIUAH A, o B,

D,
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C-23.
Al B Jlano: ABCA|B,C; — mpsmas npusma, AC =
13 cm, AB =14 cm, BC =15 cMm, AA; =10 cm,
M & y M —cepenuna AA,, H — cepenuna BB;.
Haiiru: 1) SHOJ‘IH 0B »
K 2) wromaap ceueHus miockocteio (MHC);
A 8 3) Z(MHC), (ABC)) —?
. 4) Z(AA,, (MHC)) —?
P C Q 5) pas3NoXHuTh BEKTOP MK 10 BEKTOpam

AA, , AC u AB, K — cepenmna CH;
6) mocTpouTs JIMHKIO repecedeHus miockocreir MHC u ABC.
Pemenne: 1) P(ABC) =42 cm.

S(ABC) =/21(21-13)(21 - 14)(21 - 15) cM*=+21-8-7-6 =
=743-2-4-2.3=21-4=84 cm’.

Sun =P(ABC) - AA, +2S(ABC) = (42 - 10+ 2 - 84) cm” =
= (420 + 168) cM” = 588 cM”.

2) (MHC) N (ABC) = PQ, PQ || AB, AP L PQ.

ITo TTII MP L PQ. 3nagut, MP L MH (t.x. MH || PQ).

S(ABC) =%AP . AB. AP :$:%: 12 oM

AA?2
MP =+ AP2 + AM2 = [AP2 +T1 =144 +25=13 cm.

S(MHC) =1/2MP - MH =1/2- 13 - 14 =91 cm".
3) ZMPA — nuHelHbI yroja IBYrpaHHOIO yria, 0Opa30BaHHOTO
mockoctsimu MHC u ABC.

cos/MPA :£:2 . 3Hauut, ZMPA = arccosg.
MP 13 13

4) Z(AA,(MHC))=/AMP. cosLAMP=% - % ZAM P=arccos% .

5) MK = (M—c+W>zé(m+m+m=5(_%m+m+mj=

N | =

1] —

=——AA LaelaE.
4 2 2
2 2 12 5
Otsert: 1) 588 cm™; 2) 91 cm™; 3) arccosg; 4) arccosE;

5) —%A_Af +%E +%N§ ; 6) cM. pucyHok (nuHuSA PQ).
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BAPHUAHT 6.

C-1.
1.

Jano: AABC, ﬂzz, OmccekTpucel LA u
BC 3

ZC nepecekarorcst B touke O, E € AC, D ¢ (ABC).

Haiitu: mpy KakoM yCIIOBHH MOYKHO TIPOBECTH IIOCKOCTH Yepe3 TOUKH
D,B,OukE?

Pemenne:

UYepes touku D, B, O 1 E MOXHO TPOBECTH TUIOCKOCTH, KOTJAa TOUKH
B, O, E nexar Ha 0THON MPSIMOii, a 3TO BO3MOXHO, Korga BE — Owuc-
cexrpuca ZB. [1o cBOWCTBY OHCCEKTPUCH TPEYTOIHHAKA:

AE AB 2

EC BC 3’

Otser: korma AE : EC=2:3.

2.

[TocTpouTh JIMHHUIO TEPECeUeHUsI IIIOCKO-
creit (PKT) u (MCE).

Pemenue:

ME N PT = O, (PKT) n (MCE) = KO, T k.
KO c (MCE) u KO c (PKT).

C-2.

1.

JlaHo: Ha puUCyHKE TpsMbIe a U b — CKpelu-
BaloIIHECS.

Haiitu: B3aumMHOe nojoxeHue npsMeix PO u
a,POQub.

Pewenue:

[psmeie PO u a, PO n b ckpenuBaloTcs, T K.
nHade npsMeie A4, n BB nexanu Obl B of-
HOH IIJIOCKOCTH, T.€. @ ¥ b jekanu Obl B OJI-
HOW TUIOCKOCTH, HYTO TIPOTUBOPEUUT YCIIO-
BHIO.

OtBet: PO 1 a, PO u b cKpenBaroTcs.
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B ¢, 2. Hano: ABCDA,B,C\D, — mapannene-
nunen, £ — cepenuna 4,D;, FF — cepe-

|
|

A | £ D nuna DC, P — cepenuna CD, M — ce-
I A N r peauna A,D.
{\Mi/ S T Hoxazare: EP u MF nepecekaroTcst U TO4-

B> —— I\———¥C KOH ImepecedeHus ACISTCS TOMOTIaM.
7 P JlokazarenbcTBo:
A D EM — cpennsist munus A4,D,D.

3naunt, EM | DD n EM:%DDI.

FP — cpenusist muaus ACD\D. 3uauut, FP | DD, u FP =% DD;.

3uaunt, EM || FP u EM = FP. 3nauut, EFPM — napajuienorpamm.
Ilo cBoiicTBy nuaroHanei napamienorpamMmma EP u F'M nepecekarorcs
1 TOYKOH TepecedeHus aesares nomnoaam. Y.1.1.

C-3.
1. Jano: AAPD u ABCD — tpanernus —
HMEIOT OOIIyI0 CTOpOHY AD M nexar B
pasHbIX IIocKocTAX, (BCK) N AP = M,
K — cepenuna PD, AD = 2BC.
Hoxasars: MC u BK nepecekaroTcst U TOU-

N7
m KOH IepeCceYeHust AENATCA TOMO0JIaM.
A4

'\ JlokazaTeabCTBO:

A' (BCK) nepecekaer (4PD) no npsmoii, na-
pamutensHoOi AD = MK || AD.

T x. K — cepenuna PD, To MK — cpennss nuaust AAPD = MK =

=%AD. BC=%ADMBC||AD:>MK\|BC14MK=BC.

3uaunt, MKCB — mnapajienorpamm, Mo CBOMCTBY JuaroHajied mna-
panenorpamma MC n BK nepecekaroTcsl U TOUYKOHN MepecedeHus ie-
Jres nononaM. Y.t.a.

2. HNano: ABCD — mnapamnenorpamm,
ZABC=110° 44, =BB,= CC, = DD,
A4, || BB, || CC, || DDy, M e BB,
E € BB,.

1) IToctpouts nuHMIO iepecedeHnst KK
IUIOCKOCTEH, MPOXOASIUX dYepe3 Mps-
My10 AD u Touky M u npsmyto 4,D, u
TOUKy E.
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2) KakoBo B3aumHoe nosioxxenue npsmoix KK, u BC?

3) Uemy pasen yron mexay npsmseimu KKy u DC?

Pemwenne: 1) Uepes Touky M nposenem npsimyo MN, napauieabHyo
AD. Yepe3s Touky E nposeneM npsMyto EL, napamnensayto 4,D.

EAy " AM =K, DN n D\L = K,, KK, — uckomas npsimasi.

2) KK, ||AD = KK, || BC.3) DC || AB, KK, || BC.

3naunt, Z(KK;, DC) = Z(AB, BC) =70°.

Ortgert: 2) KK, || BC; 3) 70°.

C-4.
1. dano: o || B || v, [} u [, — ckpemuBarorTcst
U TIEPECEKAIOT TH IJIOCKOCTH B T. A1, Ay, A3
u By, By, B3 cOOTBETCTBEHHO; A14; = 4 cM,
BzB:; =9 CM, A2A3 = BIBQ.
Haiitu: A1A3, B|B3.
Perenue: [Iposenem /', yepe3 1. A, || L.
HyCTb 1’2 No=hB, 1’2 Ny =B;=
= AA,B"141 ~ AA,B'3 45 =
/

AZAI = AzBl = A,B' - A,A3 =

Ay A; Ay By
:AzA]'AzB,:), =36cM=>
21423'] :A2A3 = BzBl =6cMm :>A]A3 =10 CM, B]B3 =15cm.
Oreet: 10 cM, 15 cMm.
2. lanvo: a||o, b B,all B, ] a.
Haiitu: B3anMHOe pacrosiokeHue a u b, 4toObl oo U 3 ObLIM Mapan-
JIENBHBL.
Pemenne: 3 mpu3Haka mapauieTbHOCTH IUIOCKOCTEH CIIEAYET, UTO d
1 b JOIKHBI TIepeceKaThCsl, MO0 CKPEIUBATHCS.
Otgert: [IpsiMble TOTKHBI IEpECeKaThes, TNO0 CKPEIUBAThCS.

C-5.

1. Jano: ABCDA,B,C,D, — napamnenenwuren, A,K : KB, = CP : PD =
= 3:1,Ke 4B\, P € DC.

Hokazate: K 1 P — CUMMETPUYHBI OTHO-
CUTENIFHO TOYKHM TEPECeUeHHs TUaroHaien
mapajuieNenumnesa.

HoxazarensctBo: KB, = PD, KB, | PD =
= KB\PD — mapamnenorpamm. Ilycts O
— TOYKa MepecedeHus JuaroHaneil mapai-
nenenunena. = T K. B,0=0D, B\D N KP =
=0=KO=0P.Y.1.1.

&9
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D 2.
Hano: DABC — Ttetpasap.
JokazaTe: mpsiMble, NPOXOASIINE UYepe3 Bep-
LIMHBI TETpadipa U TOUKY MEePECeUeHus: MeIu-
old lo aH MPOTHBOIIOJIOXKHBIX CTOPOH, TIEPECEKAIOTCS
B OJTHOU TOUKE.

4 c
K ( JlokazarenbcTBo:
[Tycte K — cepennna AB, C; — Touka mepe-

B ceugennst Mmeauad AADB, a D, — AABC.
O =DD; N CCy; Tk. DK u CK — memguansl KC, : KD = KD, : KC =

=1:3> AKC[D] ~A KDC:>C1D1 || CDu ClDl:% CD:>AOC1D1 ~

~AOCDMC10:0C=D10:OD:§.

Taxoe K€ OTHOUICHHUEC AaHAJIOIT'MYHO AOKA3bIBACTCA U HJIA leyFl/IX oT-
PE3KOB => BCE OHM IIEPECEKAIOTCS B OJHOM Touke. Y.T.1.

C-6.
By R C 1. HaHO: ABCDA1B1C1D1 — KY6, AB=4 CM,
K P — cepemuna AD, T — cepeguna CD,
4 O—I_[eHTpABCD, OI_AIBICIDI'

[TocTpouTh: ceueHue, MPOXOJsliee Yepes3
P, T, M, tne M — cepeauna OO;.

Haiitu: ero miomans.

Pemenue:

EF||PT,M € EF,E € AA,, F € CCy;

4 EK || FT,K € A,By;

RF || EP, R € B,Cy = KRFTPE — uckoMog CeucHHE.

ITo ycnoButo P u T — cepenunsl pebep, 1o nocrpoenuto £ u F—
cepenunbl pebep = K u R — cepenunbl pebep = cedeHne — Ipa-

o N 1
BWIBHBIN ECTUYTOIBHUK CO CTOPOHON PT = EAC = Zﬁ ™M =

V3
4

2. Nano: DABC — tetpasap, P € AB, CE — menuana ACBD.

Ioctpouts: ceuenue, npoxonsuiee uepes P u D napannensHo CE.

Pemenne:

[poBogum DX || CE, DX N BC =X. PX N AC =Y = PYD — ucko-

MOE CE4EHHE.

=5=6- (Zx/E)2 :12J§ cm?. OrtBer: 12\/5 oM,
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C-7.

1. Jano: AEFM, ugepe3 E mpoBeleHa
IUIOCKOCTH O, o | FM, MM, 1 a,

MM, = 12 cM, P — TOuKa nepecedeHust
meanan AEFM, PP, 1 o.

Haiitu: PP,.

Pewenne: E; — cepenuna FM, E\E, 1 a
= E\E, = MM, = 12 cm = EE| npoenu-
pyerca Ha EE, = P npoeuupyerca Ha EE, B 1. Py = PP, : E\E, =
=EP:EE, = PP,=8 cMm.

OtBeT: 8 cMm.

2. Jano: a||B,m LB,nLoa,nna=P,
mNnB=M,ETnpB=K.

[TocTpouTh: TOYKU IEpeceUeHuss m c oL U n ¢ 3.
Pemenue:

njlmrtx.alB,nlamdlf.

n N B =MK N n, npoBeaem uepe3 P npaMyro, na-
pamiensHyo MK 1o nepecedeHust ¢ m, TOUKa UX
MePeCceUCHUs] — UCKOMASI.

C-8.

1.

Hano: DABC — tetpasap, £LDAB = ZDAC,
ZADC = ZADB.

Joxkazate: AD | BC.

JlokaszaTeabCTBO:

AADB = AADC 1o cTopoHe U IBYM yriam —>
AB = AC. AD npoeunpyetcs Ha OUCCEKTPUCY 4

D
c
AABC = u Ha BeIcOTY = AD 1 BC 1o teo-
peMe o Tpex neprneHauKyIspax. Y.1.1.
B
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I Jano: DABC — tetpasap, DB | ABC,
DB =BC, ZBCA =90°, F — cepenuna AD.
IMocTpouTh: cedenue, mpoxojsuiee uepe3 F
r nepneHaukynsapao CD.
Pemenue:
5 E 4 ITo Teopeme o Tpex nepnienaukyisipax AC L CD.
[posenem FE || AC = FE 1 CD, E — cepe-
M muaa CD. BE | CD, T x. ABDC — paBHoOe-
c

peHHbl = ABEF — ICKOMOE CEUEHHUE.

B ¢ Hano: ABCD — tparenusi, OTHO U3
0 OCHOBaHUM KOTOPOH BIBOE Ooiblie
JIPYTOro, CpeaHssl JIMHUS Tpanenuu
napajuleNbHa oL ¥ yJajieHa OT Hee Ha
13 cM, TOYKa MepeceyeHus AUaroHa-
nieit ynaneHa ot o Ha 15 cm.

Haiitu: paccrosiHue oT OCHOBaHUM
JI0 L.

Pewenue: Ilycte AA,, BB;, CCj,
DD, — nNepneHAUKYIspHBL O
Ilnockoctu, ompezenseMble Mps-
MmbiMu AA;, CC, u BBy, DD, — 1ie-
pecexaroTes 1o npsamoit OO, .
OueBunno, OO0, 1L a u OO0, = 15.
T k. cpenHsist TMHUA NapajulesibHa O, TO OCHOBaHUs — Toxe. KK L a.,
MM, 1 o.

BlJ R s  Iyctb A4, = x. T.x. cpennsas auHUs
ynaneHa Ha 13 cm, KK = 13, T0 BB,

o JO = 26 — x, T.K. u3 Tpaneuuu A4,BB),
P KK, — cpenusist muanst u 2KK| =

AA+BB,, KK, = 13. T.K. OCHOBaHMS
oTHOcATCs Kak 1 : 2, To BO : OD =
Dy D = 1 : 2. PaccMOTpUM Tpareuuro
BB1DD; — oHa npsiMmoyTroJibHast (CM. puc. 2).

Vuee BiB=26—x,D,D=x, 0,0=15,BO:0D =1:2.

IIycte OR L BB;, DR N O,0=P.

PO DO 2

ADPO o0 ADRB = —=——=— H0 DD, =0\P=BR=x
RB DB 3
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15-x 2
=—=x=7 =>x=7= pac-
26-2x 3

crostHus paBHbI 7 cM 1 19 cM. OTBeT: 7 cM 1 19 cm.

= RB=26-2x,PO=15-x=

C-10. .
1.

Hano: ABCD — Ttpaneuusi, LA = £B = 90°,

£D = 30°, p(M, ABC) =2\/§, CpeaHss JTUHUSA

paBHa 6, M paBHOyAalieHa OT CTOPOH. A& D
Haiitu: paccTosHue 10 CTOPOH. '

Pewenue: "

T k. M paBHOYJaJIeHa, TO OHA IPOELUPYETCS B B c

LEHTP BIMCAHHON OKPYXHOCTH => AD + BC=AB+ CD = 12.
CD=24B=AB=4=r=2=p(M,BC)=+12+4=4.
Ortser: 4.

2. M
Hano: ABCD — mpsmoyronbHuk, Z(AM,

ABCD) =40°, ZMAB = ZMAD.

Haiiru: ZMAD. 7 ¢
Pemenue:

Iycts MH | ABC = ZHAD = 45°.

HK 1 AD = HK = AK =%Y2.. 4 L),

2

2
ecnn AH=a=>MH=atg40°=MK= , f% +a’tg?40° = a, /% +1g240° =

= ZMAD = arctg 1+ 2tg?40° . Otser: arctg \/1+2tg?40° .

C-11.
1.
Jano: AB=16 cm, AC =7 cm,
BD =11 cMm, Z(a, B) = 120°,
AC L (o B),BD L (o B).
Haiitu: CD.

Pemenue:

KDJ_DC,KD=7:KB=\/49+121+2~7'11%=\/2 7.

AK =DC=+162 —247 =3. Ortser: 3 cMm.
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D 2.
Hano: AABC — nipaBuibHEIA, AC —% ,
H O — cepenuna AC, OD 1. ABC, OD = 3.

Haiitu: Z(ABD, CBD).

A B Pemenue: BO= % . g =4. OH L DB.

0 .
W op—250B) 34 12
C DB 5 5

Z(ADB, CDB) = ZAHC, t.x. AAHC paBHOOeapenHslii, To HO —
ouccexrpuca LAHC
W3 5 53

= Z(ADB, CDB) = 2/0HC; tg/OHC =—¥>. 2 - 2V°

3 12 9
OrtBeT: 2arctg(%}.

C-12.
B 1.
¢ Jano: ABCD — mnapamnenorpamm, AB = 4,
AC=5, ZBAC = 60°. Crudaem Baoiyb AC Tax,
4 e D uto0sl ABC 1. ACD.
Haiitu: BD.

Pemenne: BH 1 AC = AH = ABcos Z/BAC =2 = HC =3 = 1o Teo-
peme KocuHycoB, T.K. ZACD = ZBAC nony4um

HD =HC? + CD? —2HC - CDcos ZACD =
— HD = 9+16—2~3~4-%=«/25—12 =J13,

BH - ABsin/BAC =23 = BD=+/12+13=5. Otser: 5.
B, ¢ 2, Nano: ABCDA,B,C\D; — npsMOyroJib-
D Hbl napamienenunen, ABCD — kBaapar,
/ AB =5 cm, p(AC,, BC) = 4 cm.
K 2 L Hatiti: AC,. 300pa3uth: oOmmii mnepreH-
mukyisip BCu AC,.
Pemenne: [IpoBogum C\D, BA.
A D CL 1 CD, BK 1 B4, BK 1 AB;, CL L
DC,, KL " AC,=F, FM || KB, M € BC. T K. napajuresienuIe s npsmo-

A
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yronbubiid, T0 BC L A4,B1B = BC 1 KB = 1x. BC || KL, T0 KL L
KB, Tx. KB 1 AB|,T0 KB 1 AB\C\D = KB 1 AC,= FM 1 AC, =
FM — vickoMblii 001IU# TEPIICHANKYJIISP.

DL _LC LC?

LC=4= LD =3,ADLC ~ACLC, = — = LG=—"-=
LC LG DL

C[L:ESC]C: ﬁ—25:5i =
3 V 9 3
:ACIZX/%+25+25:‘/%:§\/§. OrtBeT: 2\/3_4 CM.

S
C-13.
1.
Hano: ABCDA,B,C;D; — npaBuiibHasi 4e-
TeIpexyronpHas npusma, AD = 8 cm, C,C 3 N c
=32 om, yepes AC poBeieHa TIOCKOCTb, o> ]
COCTaBJLIIOIMAs 45° ¢ OCHOBAHHEM. 4 D,
Haiitu: Seeq -
Pemenue: OC:4«/§ > 3«/3 = SC= .
=0C=42 = 5C,=+2. L ¢
SDﬁchle, SBﬁBICIZN. A D

U3 nono6us cnexyer MN =242 . 0S =\JOC? +CS* =8..
HS = [HC, +C,S , T.x. ZSOC=/SHC, = 45° 10 HC, = SC, = HS =2

= HO = 6, T x. HO — BbIcoTa paBHOOOKOM Tparneuuu BNMD, To

Seen =%(MN+BD).0H =%(2x/§+8«/§)~6=30«/§.

Otset: 3042 cv’. g L ¢
2. Hano: ABCDEFAB\C\D\E\F| — mupaBuibHas o
HIECTUYTOIbHAsA NPU3Ma, Sgox = 0. 4 D
Hanitu: Sy, KOoTOpoe nepneHaukyiasipuo AD u ge-

JIUT 3Ty AMArOHAJIb IOMOTAM. FR E

Pemwenne: T.xk. CE L AD = PR || CE (PR — nuHHUS nIepecedeHus ce-
YeHUs] U HWKHeH rpanu, O — cepeauna AD) = muiomaabs UCKOMOTO
cedeHus paBHa Iomany npsmoyroiasauka CC E\E.

Mycts AB=a. A4, =h = Q= ah.

T x. ABCDEF — npaBWIbHBIN MIECTHYTONBHUK, CE =x/§a (o teo-

peme kocunycoB) = S(CC\E\E) =x/§Q . Otger: \/EQ .

95



http://alexbooks.ucoz.com

C-14.

4 B, Hano: ABCDA\B,CiD; — mupsmoit
] D, c napaenenunen, AD = 17, DC = 28,
% ' CA=39, £(DA,, DD,C,C) = 45°.

Haiitu: Syon -
\ Pemenue:
4 & AK L D,C,, KD — npoexuusi 4,D =
c = ZKA\D=/KDA,=45°=

b = A,K =KD.
S(A,D\Cy)=+42-3-14-25=5-42=210 =
:>AK=%= 15 = A,D, =15v2 = A4, =/225-2-289 =161 =
Suoms =4 - 210 +24/161 (17 +28) =30(3/161 + 28)..
OrBer: 30(3M+28).

C-15.
B, 1.
P Hano: ABCDAB,C\D; — HakJIOH-
/ D HBIi MapaeenuIes, Bee ero peo-
B e pa paBubl, LAAB = LA1AB < 90°,
P H|- D ABCD — xBagpart, S(BB,D\D) = Q,
K b Z(AA;, ABC) = 60°.
Haiitu: Ssy .
Pewenue:

Tx. LA1AB = LA1AD, 10 A, npoeunpyercsi Ha ACB 1. H,u TK. AC L
BD, 10 A4, L BD = B;BDD; — npsMOyrojibHUK = Q :ﬁaz =
BB,'BD (rne a — pebpo ky0ba).

A H = AA,-sin 60°= A1H=a§ , aAHz% =

a4
202

[ 2 2 - 3(12 Clz 7
THHA[KJ_AD, AIK: AIH + HK ):>A1K— T"l‘?: ga =
=> Seox :4a~£a=\5-ﬁa2 =x/7Q.

V8
OrtBeT: ﬁQ.

= HK = (tne HK — mneprienaukyisip kK AD, ZHAK = 45° no
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2.

Hano: ABCA,B,C, — HakJIOHHasl MpU3Ma,

p(d44,, CBy) =1, Z(4A4,C,C, C;CBB;) = 45°,

Z(C,CBB,, BiBAA,) = 30°,

S(CiCBB)) = 4(1 +4/3).

Haiiti: Sgo -

Pemenue:

[Tycte MNO — nieprieHANKYIIIPHOE CEUCHUE.

MH 1 NO = p(AA,, CBy) = p(AA4,, CC\B\B) T.X. AA, || BB1 u

AA, || CCBB=MH=1=NH=1,MO=2,HO=+3, MN=42 =

_41+43)
1+ ﬁ

OrtBer: 4<3+\/§+\/§).

= CC, =4 = Seoc =42 +2+1+/3)=4(3+2 +3).

C-16.

1. Hano: SABC — mnpaBwibHas MNHUpaMUia,
Z(ASC, BCS) =120°, AB = m.

Haiitu: Sgy .

Pewenue:

AH 1 SC,BH 1 SC = ZAHB = 120°.
(0 TeopeMe KOCHHYCOB)
[ycte HA=HB=x = m* = 2x*(1 — c0s120°) =

2 2
= m® = 3% =x="L=KH = m——m—:i:sinAHCK =
NE) 3 4 12
_m_ 1
A2 12 1 tg/HCK =—3 L. 3 1
3m 12 33 1 38 B
2 9
o2, LA
320 V8 348
2 2
2 2
o (LB Y (B ) m? _m
3 2 348 12 24 3
1 m  3m? 2
= Soox =3-—m-—==——. OTBeT: —
27 U8 248 N3
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2. HNaHo: SA41A4;...Ay — npaBuibHas MUpamMuia,
ZA[SAz =10°.

Hatitu: £(A4,54,, A14,A45).

Pemenne: [lycte O — neHtp ocHoBanus, SH —
BbIcOTa TpaHu SA 14, = OH — BricoTa AOA 45,

HA, = SHtg%. OH = HAyctg Z49%

2404, =3 o - su tg%ctg 180

n n

Z£(A84,, A104,) = ZSHO = arccos(tg%ctg 180 j
n

T.K. co0sZLSHO = H—O .
SH

o =10° n=20= £(A4,54,, A;04,) = arccos(tg 5°ctg 9°).
Ortger: arccos(tg 5°ctg 9°).

C-17.
M 1. Mano: MABC — nupamuza, pebpa paBHOHA-
knonensl, AC = AB, BC = a, Z/BAC = a,
Z(AMB, ABC) = L(AMC, ABC) = ¢.
Haiitu: BBICOTY mHpaMuabl U IUIOIIAAN PaBHO-
HAaKJIOHCHHBIX IPAHEH.

4 L) B
~[___ " Peuwenne: Tk. peOpa paBHOHAKIOHEHBI, TO M
H npoenupyercst B T. O — LEHTP ONMUCAHHOM OK-

c pyxHoctu u O € AH (AH 1 CB), Tx. AC=AB
v Z/CAH = LBAH=%. OK 1 AB :>AK=KB=%AB=

1 a
=2 2= % S O0K=dK tg2=—"— = MO= tgp,
.o .o o
sin— 4sin— 4cos— dcos >
2 2 ) 3
a 1 a a al
e =54y &
4cosgc05(p 4cosgcos(p 2gin & 8sinacose
2
OtgerT: age . a

9 . N
a n
dcos® 8sinocos
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2. Nano: MABC — mmpamuga, MAC L ABC,
oCTaJbHbIC TPaHU paBHOHAKIIOHEHBI, L C = 90°,

32

p(H, BMC) :T.AC:4 cM, BC=3 cm.

Haiitu: Sgy .
Peurenue: 4 ‘EV ?
HK | MC = no Teopeme 0 TpexX NEPIEHIUKY- ‘,

32 c

nspax HK L BMC = HK=T.

W3 paBHOHaKIIOHEHHOCTH = BH — Ouccekrpuca = cos£LABC =

— 1 - 2sin>ZHBC = sin/HBC = ,/ﬂ - \E '
cosZHBC = ‘/% :\/% — tg/HBC :% = HC:% -

= KC _\/E_E:\/%—IS :ﬁ = /MCH = 45° = MH :3,
4 16 16 4 2
=32 sumey=L.a.3 23,
2 2 2
1,3 9
S(MCB)=—-3-=+42==+/2.
(MCB) 5 2\/_ 4\/_
S(AMB):S(AHB):1(3'4—32)\5:1«3 S h-Bas
cos45° 2 2 2
= Seox = 3(1 +242).
Otgert: 3(1 +242 ).
C-18.
1. Jano: MABC — mpaBuibHas MHPaMUAA,

AB = a, 60KOBBIC TpaHH HAKIIOHEHBI K IDIOC-
KOCTH OCHOBaHHs 1o 60°, uepe3 meHTp OCHO-
BaHUS TPOBEICHA IUIOCKOCTh, MapajlieibHas
CTOPOHE OCHOBAaHHS W TEPIECHAUKYIApPHAS
TpaHy, IPOXOIAIICH Yepe3 3Ty CTOPOHY.
Habitu: Seeq .

Pemenue:

O — uentp ocHoBauusi. EF||AB, OcEF; CD1AB, D € AB; OK 1 DM,
K e DM; PT||EF, T € MB, P € AM = PTEF — 1ckoMoe CeYeHHe.
T x. Z(AMB, ACB) = 60°, To L(PTFE, ABC) =30° = ZKOD =
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= KO =DQO - cos3 °:lCD~cos3O°:l~—3a-—3=£,
3 3 2 2 4
DK = pOsin30e =L 33, 1 _Ba
3 2 2 12
= PO L3 Wk pykp-Ya VB
cos60° 3 2 3 3 12
=%=% :>M3APMT~AAMB:>PT:AB=MK:MD=% =
2 2
:PT:3—a = Sceu :l 3_a g0: £:17_a. OrtBert: 17a .
4 204 3 )4 96
s 2. Jlano: MNPABC — mnpaBuibHas yCeyeHHas

MIPOBEICHA IIOCKOCTD, Sceq = 8.

KOTOPOH SIBIISIETCS JAaHHAS yCEUCHHAsI.
Pemenne:

nupamuaa, MP = 2, uepe3 MP napamiensHo NS
Haiitn: Sgox , BEICOTY ITOTHON MHUPaMUIBI, YACTHIO
PQ || NS, MR || NS = MPQR — naHHOE CCUCHHE.

T.x. IIOCKHUe YIIIbl IPU BEPIIMHE HIKHETO OCHO-
BaHMA paBHbI, To NS mpoenupyercst a OUCCeKTpu-

cy = Ha BeicoTy = NS L AC = MPQR — npsAMOyroasHUK => NS =

=PO=MR=4=PC=CQ=MA=AR=4.

IIycte S — BepmmHa Hamedd mupamugsl. [lycte S mpoemmpyercs B

T. O 1 O) BEpXHETO U HIHKHETO OCHOBAHUSA =

3 2 3 2

/ 16 2
= [16—-— =4,|= . BB, =002 + (0B, —0,B,)? =
3 \/; 12\/ i +(0B, - 0,B,)
2
= 0012+ l.£.6_l.£.2 = £+i=£.
32 32 V3 3 V3

= 00, =4/PC2 —(0C-0,P)? = 16—[—-—-6——.—-2

2
: o, 42
Soox =3 -4 -—==2443 . tgLPCO = T— =2 =
° e V3t oc-op 3, V2
3
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C-19.

1. Jano: PABCD — mpaBWIbHas NUpaMUa,
K, M, T, E — cepenunsl AB, PA, PC, BC co-
OTBETCTBEHHO.

Ilepeuncnauts: 1) mapsl COHaNpaBIEHHBIX
BEKTOPOB ¢ KoHIIamu B T. K, M, T, E. 2) napsl
PaBHBIX BEeKTOpOB ¢ KoHIlamu B T. K, M, T, E.
3) BEKTOpHI, WMCIOIINE paBHBIC JUIMHBI, C
kounamu BT. K, M, T, E.

Pemenue:

3amerum, yto MTEK — mapaienorpamm, T K. MT — cpeaHsisl TUHUS

AAPC, MT:%AC, MT || AC, KE — cpenusist nuaus AABC,

KE:%AC,KE | AC.

1) MT w KE, TM w EK, MK u TE , KM w ET .

2) Te xe.

3) MT ,TM , KE w EK , MK , KM , TE u ET, KT , TK , ME u EM .

2.

Hano: ABCA,B,C, — npaBunbHast npusma, £ 4

u F— cepenunsl pedep C,C u B|B.

Haiitu: konnmMHeapHble BEKTOPbI U3 YKa3aHHBIX.

Pewenue:

EB, w FC.rx. EB,FC — napannenorpaMm
— _ 4

(BIF:EC=%BB1, B\F || CE) EBi u DM,

— PN
DM u FC He KOJUIMHEapHBI, T.K. uHaue AC C
1 BB, nexanu 061 B OTHOM TUIOCKOCTH, YTO TIPOTUBOPEUUT YCIOBHIO.

Orser: EB) u FC.

C-20. P

1.

Hano: PABCDT — mnpaBuiIbHBIN OKTa3ap, AB K

=a, K— cepenuna PC.

Haittu: |KD + AB + CT + CP|. ¢
A

Pemenue: KD + AB + CT + CP =
KD+DC+CT+CP= KT +TA=KA .
AAPC — npssMOYTONBHBIN =

y

T
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2
= AK =+ AP2 + PK? = |42 +“—=‘/§" .

4 2
OrBer: &.
2
2. Jano: ABCD, A,B,C,D; — nBa 4eTbIpeXyrojibHUKA, IPOU3BOJIBHO

PAaCIOJIOKEHHBIX B TPOCTPAHCTBE.
Hokasate: AB; + BC) + CD; + DA, = A4, + BB, + CC; + DD; .
JlokazaTeabCTBO:

CocTaBUM Pa3HOCTD:

AB, + BC, + CD, + DA, — A4, — BB, — CC, — DD, =
=4B, + B,B+BC, + C,C+CD, + D\D + DA, + 4, A=

:E + R‘ + C_D + m = 6 , UTO U 1O0Ka3bIBACT PaBCHCTBO.

C-21.

1. ano: ABCA,B,C, — HakJIOHHas Ipu3-
Mma, E — cepenuna BB, C\B N EC=P.
Beipasuts: AP uepes AC, , CB, CC, .
Pemenne:

P — touka nepeceuenust menuan ABB,C =
AP=AC,+C,P=

CB=-CCi+CB = ﬁ:m+§(@_c—cl).

2. Jlano: @ u b HeHyJIEBBIE M HEKOJUTHHEAPHBIE.
(x+y-1)a+2x—-y) b=0.

Haiitu: x u y.

Pewenue:

Tk. @ u b HeHyJeBble U HEKOJUIMHEAPHBIE, TO KOI(DPUIIMEHTEI TIPH
@ unpu b pasHbl 0.

x+y=1 x:l
{2 ’ 0 32
X—y= _2
773
OrtBert: l,g
3'°3
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C-22. M
1. Tano: MABCDEF — npaBuiIbHAs IHPaAMHU- ‘

Jla, CTOPOHBI OCHOBaHHA paBHHI a, P € MC,
MP : PC=2:3, 6okoBbIE peOpa CTOPOH OCHO- A

BaHMsA COCTABIIIOT YOI ©, e, e,, €3 — '

— 4 D
€JMHUYHbIE BEKTOPBI, COHANPABICHHbIE ¢ FA ,
FE, FM . F E

Paznoxure: FP 10 e , e, , e3 .

Pemmenie: F_P:ﬁ+E+B_C+E>:ﬂ+(ﬁ+ﬁ)+ﬁ+%W:

=2FA +2ﬁ+%(W—F_C):2ﬁ+2ﬁ+§(m—2(ﬁ+ﬁ)):
2 FAFE+ 2 -SFa- ST =2 + 2agy+ 29
5 5 5 5 5 5 cos@

Orger: iae1 +iaa+éig.

5 5 5 cos
2.
I[aHO: MABC — nupamuja, AIBICI || A232C2 ||
ABC, M, M, M — TOYKM TiepecedeHus] MeuaH
AA,B,Cy, AA1B,C,, AABC.
Joxazate: M, M,, M| — nexxat Ha 0JHOM NPSIMOH.
JlokazarenbCcTBO:
O — npou3BOJIbHAS TOUKA MPOCTPAHCTBA:

MIMZZOMZ_OMIZ

:%(OAZ + 0B, + 0C, —0_/11—0_BI—OC1):%(A1A2 + BB, +C,C,).

_— A4, BB, C,C
M1M3=1(A1A+BIB+C1C),H0 e e
3 44 BB CC

= MM, =kM\M; =T1ouxu M,, M,, M5 nexat Ha OXHON MPSAMOH U.T.JI.

C-23.

Hano: DABC — mmpamuna, DA = DB = DC =
= AC =2, AB = BC, ZABC = 90°, M, H —
cepenuHbl AD, DC COOTBETCTBEHHO.

Havitu: 1) S0 5 2) S(BMH); 3) Z(BMH, ABC);
4) Z(BD, BMH).




http://alexbooks.ucoz.com

Pasnoxuts: MK o AD , AB, AC (K — cepenuna BH ).
Hoctpouts: MBH M ABC.

Pemenne: T x. DA = DB = DC, To D nipoenpyeTcsi B IEHTP OIHCaH-
HOW OKpyXHOCTH, T.e. B cepeauny AC. OE 1 AB. DE — BricoTa

AADB.DO=\/§.0E=%.DE=‘/3+%:\/;.

Seox =1AC-D0+2 ~1AB-DE=x/7+x/§.FB—BLICOTaBMH.

FB= ‘/_.Sm = MH - FB——AC FB—— 2. £—£
R 2 4
/FBO = /(BMH, ABC) = tg/FBO —F—Ozﬁ.
03 2
/DBF = Z(BD, BMH) = tg/DBO=2% - 3 = /DBO = 60° =

NE)

= ZDBF = 60° — arcth.

K =Ll =L Las e Lac--Lap Las Lac.
2 2 2 2 4 4 2 4

T k. MH || AC, to npoBoaum PQ uepe3 B napamiensHo AC — 310 U
ecTh JiuHuA nepeceuenuss BMH u ABC.

Ortgert: 1) (\/7+\/§) cM?; 2) g cM?; 3) arctg%; 4) 60°—arctg§;

5) AD+1AB+1AC
2 4

BAPHUAHT 7.

1. Jano: ABCD — terpasgp K € (ABC),
EeAD, MeBD, FeCD.

Hoctpouts: DK N EFM.

[ocTpoenue:

ITycte BK " AC = P, a PD N EF = L, Torna
X=LM n DK — nckoMas TOUKa.

Hoxaxem at0: L € EMF = LM € EMF, T.x.
HMeEeT B 3TOH IUIOcKocTH 2 Toukd (T. L |
T. M) = X € EMF, T.X. T. X IpUHAIUICKUT H
DK, To X — nckomas ToJka.
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2. ano: O — UeHTp OKPY>KHOCTH, OMHCAaHHOH 0kosio A4ABC.

Haiitu: npunaanexut au touka C mockoctu ABO.

Pemenne: Ecmn ZC = 90°, o O € AB. OueBunHo, uepe3 AB (a 3Ha-
guT U yepe3 T. ) MOXKHO MPOBECTU IIOCKOCTh, B KOoTopod T. C He
nexut. Hampumep, miiockocTb, NepneHIuKyIspHyto miockoctu ABC.
OtBeT: C He 0013aTeILHO JIEKUT B IIIOCKOCTUH ABO.

C-2.
1. lano: O ¢ v, (a||b) € 7, 0O € a,ac a,0 € B, b € B.

Hoxazate: (o N B) || a || b.

JokazaTenbcTBO:

O003Ha4YMM MPSMYIO MEepeceyeHusl miockocteit o u B yepes c. [Ipen-
MOJIOKUM, ¢ N a# U c N b=, Torna ¢ He napauieibHa a u ¢ || b,
HO b || @ = ¢ || @ = nonyuunu nporuBopeune. Cinydail ¢ He mapain-
nenbHa b U ¢ || a pazdbupaercs aHaisoruuHo. [1ycTh Teneps ¢ He mapai-
JIeNIbHA ¢ W ¢ He TapajulesibHa b, HO TOT/Ja JBE TOYKH ¢ TPHUHAJICKAT
Y = BCs ¢ NSKHUT B Y, ¢ > O ¢ Y = npotuBopeune u ¢ || a || b. U.t.x.

2. ﬂaHO: AABC € a, AA1 || BBI || CC], AA1 = BB1 = CC], E, F, M—
cepenunbl AB, BC, CA cOOTBETCTBEHHO.

Hoxazate: A\F, BiM, C\E — nepecekaroTcsi B OJTHOM TOUKe.

Haiitu: B KakoM OTHOILLIEHMM 3Ta TOYKa Ay
JISTIUT OTPE3KH.

Pemenue:

Tx. AC|| A,C, u EF — cpenuss TUHAL, TO

EF || 4,C, I/IEF:%Alcl. [lycTts auarona- 4

mu tpaneuuun A,C,FE mnepecekaiorcs B
1. K. Torma u3 momoOust TPEeyrojabHUKOB
IIpHU OCHOBaHHUsAX caenyeT, uto 4\ K : KF=C\K:KE=2:1.
AHaJIOTUYHOE YTBEPXKICHUE MOYKHO MOIYUYHTH JJISI TPATICIAH
A;BFM: A\K, : K;F=B\K, : KiM=2:1= touku K u K; coBnagaror.
OtseT: 2: 1.

C-3.

1. Jano: H, H; — Touku niepecedenus meauan AMAD u AMCD.
Haiitu: napamnensna mu AMC HH,.

Pemenne: [Tycte ME 1 MF — memnanbl AAMC n ADMC, torna MH :
ME = MH, : MF = 2 : 3, nipu atoM LEMF — obmuit = AEMF ~
AHMH, = HH, || EF, vo EF || CF xax cpennss muaus = HH, || AC, a
1.K. AC € MAC, To HH, || MAC. OTBeT: mapajuienbHa.
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2.
Hano: ABCD — tetpasap. M, F, E — cepeaunsl CD, BC, AB coot-
BercTBerH0, AC = 10, BD = 20, Seey =253 .

1) [Moctpouts: ceuenne MFE.

2) Haiitu: Z(AC, DB).

Pewenue:

1) OueBnnno, MF n EF — nuanu nepecedennss MFE ¢ TUIOCKOCTSIMH
CDB u ABC. Jluuns nepecedeHust ¢ miockocTbio ADC IpoXoauT ve-
pe3 T. M u napamnensHa AC. O603Ha4NM TOUKY ee nepeceueHus ¢ AD
TouKOil P = PE — nuHUS IiepecedeHus ¢ IIOCKOCThI0 ADB.

2) Z(AC, BD)= ZEFM, 1o S =% EF - MF - sin/EFM = sin/EFM =

28 NE

— = LEFM = 60°. OtBer: 60°.

S AC B
2 2
C4.

1. I[aHO: AA[ || BB[ || CC],AA] :BB] = CC],M S (AA]C[)

UYepes Touky M npoBelieHa IIIOCKOCTb, NapajuienbHas B1BK.
[octpouTts: nrHUN IepecedeHnss A4B 1 3TOH TIOCKOCTH.

Pewenue: IlpoBenem yepe3 M npsmyro, napamienbHyo 5;B. Ilycts
ona nepecekaeT A,C; B T. N;, u AC B T. N. Uepes 1. N u N mpoBerieMm
IpsiMble, napaniensHsle BK 1o nepeceuenus 4By BT. L u ABBT. L.
L,L — uckomas npsimasi.

2. Jlano: M ¢ o.

Haiitu: rne pacmono)keHsl Bce MpsiMble, MIPOXOAdIINe depe3 M, ma-
paJIIeNbHEIE .

Pemenne: B mockocTu, npoxodiiei yepe3 T. M napajuieiabHo o.
OTBeT: B IUIOCKOCTH, MTPOXOISIICH Yyepe3 M mapayiieIbHO OL.

C-5.
1. Mano: ABCD — 4eTbIpexyroib-
HuK, A4, || BB, || CC, || DD\, A4, =

% “
Ay
M =BB, = CC, = DD, AC,. A,C, B\D,
B o - DB/ nepeceKkaroTcs B OHOM TOUKE.
A D

Hoxazate: ABCDA,B,C\D; — ma-
paJuienenumne.

JlokazaTeabCTBO:
[Tyctp yka3aHHBIE OTpe3kH mepecekarorcs B T. O, Torma: A,C;CA — na-
patenorpamm, T K. A4 || CC, u A4, = CC; = 4,0 = OC u AO = OCy;
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BB DD — napaenorpamm, T.K. BB ||DD| u BB1=DD; = B,0 = DO
u OB =D,0.Tk. 4,0 =0Cu B,0 = 0D, 10 A,B,CD — napaiieno-
rpaMmm I/IAlBl || CD, HO AlBl || AB = AB H CD.

Awnanornuno nokaseiBaercs, uto AD || BC = ABCD — mapanneno-
rpaMmm = ABCDAB,CD| — napamienenunen. Y.1.1.

2. Nano: DABC — tetpasap, DA = 3 cM. Yribl D A
IIpY OCHOBaHMM OOKOBBIX TIpaHeil paBHBI 75°.

Touka A HauumHaeT ABUTatbes 1Mo rpanu ADC,

3areM no rpanu CDB, 3atem no ADB u Bo3Bpa- c
LIAETCS B UCXOJTHOE MOJIOKEHUE.

Haiitu: HauMeHbLINI TyTh, TPOXOAUMBII TOYKOH. B
Pemenue: 4

CremaeM pa3BepTKy OOKOBOW IMOBEPXHOCTH TETpadpa KaK IOKa3aHO
Ha pUC., TOT/Ia HAaNMEHBIIWH NIyTh paBeH IUIMHE OTpe3ka AA’, HO

ZADA' =30° - 3 =90° = no teopeme [udaropa A4’ =32 om.
OtBer: 35 CM.

C-6.
1.
Hano: DABC — tetpasap, AE 1L BC, O —
cepenuna AE, DO 1L AE, DO 1 BC, K € AC,
AK:KC=3:1,BC=a,DO=b.
ITocTponTh: cedeHHe IMIOCKOCTHIO, MPOXO/s-
mielt yepe3 Touky K mapamnensao BC u DO.
Haiiti: iomans ceueHud S.

Pemenne:

Tx. K nemur AC B otHomernnu 3 : 1 u KL || CB, 10 LK =%a u

MA: ME=3:1. Ho O — cepenuna AE = OM = ME = DF = FE, HO
mo TeopeMe o Tpex nepnenauxynspax DE | BC = PT — cpeasss

a b
JIMHUS U PT=§ , @HAJIOrU4YHO, F'M — cpellHsAs JIMHUA U FM:E =

1(3 a\b 5ab
=>8=—|Za+—|—="—"—.
4 2)2 16

OtBeT: % .
16

2. Jlano: ABCDA,B\C\D, — mapamnenenunen, P € AA\B,, R €
AAIDI, T e C]Dl, M e AA[.
ITocTpouTts: ceueHue, NpoxoAsaUMx yepe3 Touky M napaensHo PRT.
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Pewmenue:

Iposopum TT, || CCy, TR no nepeceuenusi ¢ T\R; B T. y (RR, || DDy) n
TP no nepeceuenusi ¢ 11Py B T. x (PP, || A4)).

Mycts ABNxy=z..zP " B1B=K),a 414 B T. K. [IpoBoaum K, T || xy.
CoenunsieMm K, ¢ K. [IpoBoaum KK || K1K, = KK K>TK3; — ceuenue
napajuiesienunea miockocTeto PRT.

HpOBOHI/IM MM] H KK], M|M2 H K[Kz, M2M3 || KQT, M3M4 || K3T,

MM || K3K; MM M>M3M, — MCKOMOE CeUcHHE.

C-7.
1. Hano: ABCD — mapamienorpamm,
AAl, BB[, CC], DD1 1 a, AA1 = 13,
BB, =136,CC;=19.
4 Haiitu: DD;.
h‘ C Pewenue: IlycTe cHauana BepUIMHBI Da-
4

O~ o/ G pajuiesniorpaMma pacrtoJiOKeHbl M0 OJHY
4 (

cTopony ot a. IIycts Taxke AC N BD =
D Oun A1C1 M BlDl = 01, TOorga 001 —
cpenusis muauA B Tpaneuusix 4,ACC, u B\BDD, =
_ A4, +CC, BB, +DD,

:>001_ B = > :>AA1+CC1:BBl+DD13

= 13+19=36+ DD, nmu 32 =36+ DD, 5o DD > 0 = 1. D nexur
C Ipyrou CTOpoHHBI OT o, 4eM T. A, B u C. Toraa noiayyum:
00, = AlA-;Clc _ BB, — DD,

= DD, =36-19-13=4.

OrtBert: 4.
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2. laHo: npsimast.

HaiiTu: Ha Hel TOUKH, paBHOYAAJIEHHBIE OT JBYX JAHHBIX.

Pemienne: MHOXECTBOM TOYEK, paBHOYJAJICHHBIX OT ABYX JaHHBIX,
SIBJISIETCSA  TUIOCKOCTh, MEPIEHIUKYIISAPHAS OTPE3KY, COEIUHSIOLIEMY
9TH TOYKH, U MPOXOJIIas uepe3 ero cepeauny. [loatomy ecnu mps-
Masl TIEPECEKaET ATy IIOCKOCTh, TO TOYKA MEpPECeUeHUus — HCKOMasl,
€CIIM He MepeceKaeT, TO TaKUX TOYEK HET, €CIH JIGKHUT B HEH, TO UC-
KOMOI sIBJIsIETCS JII00ast €€ TOYKa.

C-8.

1. Jano: ABCDA,B,C\D, — mnapaienenunesa, TpaHd — pPaBHbIE
POMOBI, IJIOCKKE YTIIBI IPU BepIIHHE A PaBHBI.

Hoxazate: A;C L BD;.

JlokazarenbctBo: AAA D) = AAA\B = AB, = AD;.

Ilycts O — cepenuna B\D1=BD11A0 n B1D,1A4,C, T.e.

B]D] L (ACC]) = BIDI J.A]C, T.K. AICJ'IC)KI/IT B (AA[C) =

= A,C L B\D.Y.r.n. By C
2. Nlano: ABCDA,B,C\D, — mapannene-

MUTeN, TPaHH — MPSIMOYTOIBHUKH, 2 — D, c
M e AA]C[. i
[MocTpoutsb: ceuenue yepe3 T. M mepneH- A, B/A./[/ D,
JUKYJISIpHO BB,. ¢
Pemenue:

BB, 1 AB, BB, L BC = BB, 1 (4ABC),

Harmie ceueHue L BB; = oHo napamiensHo (ABC).

Uepe3 T. M npoBoanM MpAMYI0, mapajuienbHyio AC, depe3 TOUKH ee
nepecedeHus ¢ A4; u CC, mpoBOIUM TpsMBIe, TapaUieNbHble AB 1
AD. (4:B, || AB, C;D; || AB, A:D; || AD, ByC; || AD).

A,B,C,D, — HCKOMOE CEeueHHE.

C-9. N

Hano: ABCD — kBaapat, AB =1, MB 1

1 ABC,MB = 1. ©

Haiitu: p(AC, MD). B c
Pemenme: BH 1 MD. A
Iycts AC N BD = O u OK 1L MD, 4 D

AC 1L BDunAC L MB= AC 1 MBD = AC 1 OK = omycTuM 0o0mImii
NePIEeHIUKYIISP.

V2
MB MD MB-OD 2 6
AMBD ~AOKD = 22 -2 s og=22" 20— 2 _ND
OK OD MD 36
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C-10.
By ¢, 1. Jlano: ABCDA,B,C,D; — mnapainiene-
nunen, rpaiy — KBanparsl, £ u F'— cepe-

A4 nunbl AD n A4;, K — Touka nepeceueHus
p” nmuaronaneii DD, C,C.
— Joxkazate: B1E 1 FK.

€ Jloka3aTenbCTBO:

! K Ilycts KK L ABC, tne K; € DC, oueBun-
HO, uT0 AK| || FK u AK| 1 BE = 10 Teope-
Me 0 Tpex neprenaukyisipax B\E L AK, u T x. FK || AK;, T0 B\/E L FK.
UY.t.a.

A ' E ' D

2. JJano: DABC — tetpasap, AABC — mpa-
BUIBHBINA, AB :2\/5 , DA = DB = DC,
0e(ABC), DO L (ABC), DO =43 .

Haiitu: £(AC, BDC).

Pemenne: Ilposenem AH 1 BC, 3arem DH,
3areM AK | DH. OueBunHo, O — LEHTp Tpa-

BUJIBHOTO TpeyroyisHuka = OH :%AH =

_%.2.J§-§—1:>tg4AHD—J§ = ZAHD = 60° =
= AK = AHsin60° = 30Hsin60° = ?,aKH=% =

= CK :1/ +% =g. [To Teopeme KOCUHYCOB:
V21

cos ZAC :C—K:L=£: ZACK = 48°35'.
AC 23 4

OrtBer: 48°35'.

C-11.

1. Jano: AABC nu AADC — paBHOOenpeHHBIE, 00pa3yIOT OCTPHIA
nByrpanssiit yrom, m L AC, m N ABC=X.

octpouts: m N ADC.

ITocTpoenue:

XK1 AC (K € AC),KP 1L AC (KP € ACD).

Touka nepeceuenuss m u KP — uckomas.
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2. Jano: ABCD — xBanpart, AB = a.

BM 1 ABC, BM =a.

Haiitu: Z(AMD, CMD).

Pewenue:

U3 1. O nepeceuenus: nuaroHanei KBajpa-
Ta omyctuM nepneHaukyiasip OK nHa MD,
torna AK u CK mno teopeme o Tpex mep-
MIEHINKYISpax MePIeHANKYISIPHBI K MD.

a--a——-
AMBD ~ AOKD = MB_MD _ oy _MB-OD _ 2 _a2
oD MD a3 23
s 2aKC= 2t Y29 2B a0 Ormer: 1207,

2 a2

C-12.

1. laHo: KaTeT U TUIOTEHY3a
PaBHOOCIPEHHOTO  MPSIMO-

YIOJBHOTO  TPEYroJibHUKa A
JearT B pasHbBIX TpaHsIx

MPSIMOTO JBYTPAHHOTO yTJa.

Bepmmra mpsiMmoro  yria

ymajeHa oT ero pebpa Ha 2

CM, a BEpIIMHA OCTPOTO yIiia

—Ha /15 cm.

Haiitu: S,.

Pemenue:

Iycts AC=CB=x= AB=x+2 .

AE=BE=x* -4 uEF=EB*—BF? =\x*—4-15 =/x2-19,
AF =~x? =4 +x? =19 = u3 AABF: 2x* =x*—4 +x* —
19 +2y(x2 —4)(x2-19) + 15 = x* — 232 + 60 =0 x> # 3,

T.K. AE=vx* -4 =x’=20= 5= 10. Otser: 10 cm’.

2.

JlaHO: CTOpOHBI OCHOBaHHS M OOKOBBIE peOpa MPSIMOYTOJIBLHOTO Ia-
pannenenunena paBHel 3 cM, 4 cM 1 14 cm.

Haiitu: nmnomans cedeHus: 4yepe3 CepeiuHbl ABYX CMEXKHBIX CTOPOH
OCHOBaHHMS U TOUKY IIepECEUEeHUs AUaroHaeil napauienenumnena.
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B, Ci Pemenue:

B | ML || EF, EF=%,ML:5.

Crpoum PK L EF. Coenmnsiem 1. O 1 K
= 10 TeopeMe O TpeX HepHEeHANKYIIpax
OK 1 EF, vHo PK paBH;IeTcsl MTOJIOBHHE

BeICOTEI AADC, T.6. PK=— =

«/126

= OK=

= SMLEF:E (EF + MD) - OK= i V1261,
TOrJa Seey = 2SMLEF=%«/1261 . OtBerT: % 1261 cm>.

C-13.

4 2 1.
Hano: ABCA,B,C, — npaBuibHas Tpe-
yToIIbHAs TPH3Ma, Bce pedpa paBHEL.
Hatitu: £(ACy, B,C).
4 C Pemenne:
JoctponM mpu3My 10 TPSAMOTO Iapauie-
g nermunena ADBCA,D\B,C, (¢ ocHOBaHWEM
ADBC (p0M6)) torna £(AC,, B,C) = £ZD\AC,.
AAy=a, AC,=AD,=a~2 ,aDC, —a\/_ => I10 TEOpPEME KOCUHYCOB:
D A* + AC} - D,C}  24% +24° =34 1

2D, A- AC, 4a? 4

B,

cos/ZDAC, =

= £DAC, = arccos% ~75°31'. OtBerT: arccos% .

B, 2. JlaHo: B IpaBUIIBHOW IIECTUYTOJIBHOMN MpH3-
ME MEHbIIAs JMaroHanb OCHOBAHUs paBHa 0o-
koBoMy pebpy. IIpoBeneno cedeHue, KoTopoe
£ TIEepHeHIUKYJISPHO MEHbIIEH IMaroHajad OCHO-

BaHUA U ACIIUT €€ IIO0II0JIaM. CTOpOHa OCHOBa-

C
O / T
X / HUS paBHa d.
B ¢ Haititn: S, .
7
7z

p» Pemenue: CTpoum cedeHue, MEPHEHIUKYISIP-
Hoe nuaroHanmu FB, T.x. B\F\FFB — kBanpar,

E

~
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to F1B 1 ByF, xpome Toro F1B L BC mno teopeme 0 Tpex MepreHan-
kymsipax. T.x. PT || BC, o F\B L PT = F\B 1 PT u B|F, a ouu u 3a-
JIAIOT MJIOCKOCTh ceueHMs. T K. IUNIOCKOCTh CEYEHUS COCTABIAET C OC-

Seen _ 3a°\3 _3a*\6

HOBaHHEM yTOI 45°, T0 Seey =
cos45° cos45° 2

3a2\/g
5

OrTBer:

B C

C-14.
Hano: ABCDAB,C\D, — mupsmoii ma- A D,
pammenermren, ABCD — pomo,
Z(AA,, BiD) =60°, p(44,, BiD) = 3 cm, &
p(AC, B\D) =2 cMm. B c
Haviti: Sy - 0
Pemenue: 4 D
[TycTs auaroHamm ocCHOBaHUS mepecekaroTcst B T. O = A0 =3,
4BB\D = 60°. Crpoum OK | B|\D = OK=2. = /B\DB=30° =

f 83

BB, =8-1g30°="Y" =5 . =4.5. _+2 24——(10J§+9)

Otser: ?(10\/5 +9) cM’

C‘IS. B G
1. ano: ABCDA,B,C\D, — napai- 7
nenenurnen, ABCD — pomo,

A
AC =40, BD =30, 44, =2417, %/)\g@c
ZAAD = ZA4,AB < 90°, Bbicota ma- < M D
pajuienenuIieia paBHa 2.
Hariti: Sgo -
Pemenne:
T x. LA1AD = ZA,AB, To BbIcOTa A K TIPOEKTHPYETCS HA TUATOHAIh
AC. KM 1 AD = A\M — BricoTa rpanu A4 DD 1o Teopeme o Tpex
HEePIeHIUKYIIIPaXx.

AK =+/68—-4 =8. AAKM ~ AADO =

D,

AK _AD . DO-AK _
DO AD

113



http://alexbooks.ucoz.com

2
JIS8_ 24 o 64_[£j _32

5 5

5 5
2
Vs A AM AM = \JAL> — AM? = 68—(%) =% =
26
= Soox =425 ~?: 520. Ortser: 520.
B 2.
Hano: ABCA,B,C, — npuszma, £C= 90°,
F  BC = a, B npoextupyercs B T. C. [IBy-
A, ) TpaHHBIA yroi ¢ pedbpom BB| paBeH ¢.
& B

BokoBbie pedpa COCTaBISAIOT C ILIOCKO-
CTBIO OCHOBaHUS YTOJI QL.

N Haiiti: Sgo -

C Pemenne:

AC 1 BC\B,C = AC 1 (BB,C) = AC 1 B\B. IlepneHOuKyIsIpHBIM
CCUCHHEM MPU3MbI SIBJISETCS NPSAMOYTOJIbHBI TpeyroabHuk ACF

(LACF = 90°), CF = asina, AC = asina-tgg, AF =43¢

A4

Cos @

_asina(l+cos¢+sing)

= P =asina (1 + tgp + ! \
L cos® ) cos @

a _aztgcx(l+cosq)+sin(p)

AB]CB: BB[Z ,S@OK = .
cosa cos @
2 .
Omser: & tgou(1+ cos @ + sin @) .
cosQ
C-16.

1.

Hano: MABC — npaBuiIbHas TPEYTOJIbHAS
nupamunaa, AB = a, BbICOTa 24.

Haiitn: £(AC, CMB).

Peuienue:

IIposenem AF1CB, u MF1CB=(AMF) L CB
= AK 1 CB, AK 1 MF = AK 1MCB. OF

l_ﬁ_a

1
3 3 20 23
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2
= MF= 402 + % 7% Tk 2.S=AF MO =AK - MF, 0
12 23
Ag =MO-AF _6a o sack="K_0 . Luck 590
ME 7 KC 7

.6
OrTBert: arcsm; .

2. lano: PABCDEF — npaBuibHas Iec-
TUYTOJIbHas nupaMuaa, AB = a,

Z(PBC, PAF) = q.

Haiiti: Sg -

Pemenue:

PBC N PAF =NP,KM 1 PN =

:>4BMA=a:4KMB=% =

:>MK:%ctg%,TK.MKJ_AB,

T.K. AAMB — paBHOOE/IpEHHBIH.

ANMK ~ ANOP = £O_ON _, po_NO MK
MK NM NM
o
: 2 a\/gctg—
ANKM:MNz\/mzﬁ 3t PO 2
3—ctg”—
2
2,20 a
=PL= £+%:£ 3+3Ctg22 _ 3a N
4 2 A 2 o a o
3—ctg B 3—ctg25 ZSIHZW
942

:>S60K :%PL’POCH =

ZSing‘B—ctg2 d
2 2
94>
25in21/3—ctg2 i
2 2

OrTBer:
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JlaHO: OCHOBaHHMEM TPEYroJbHOM MUPAMHIBl CIYXKUT IPABHIbHBIN
TPEYTOJIbHUK CO CTOPOHOM, paBHOH a. BOKOBbIE rpaHH pa3HOBEIMKH.
(BeposaTHo, 3mech momylieHa oledyarka, ClIeLyeT YUTaTh: «OOKOBBIE
I'paHu paBHOBEIHMKWY»). BeicoTa nupaMuibl paBHa a.

Haiitu: Sgy .

Pemenue:

T k. Tuomaau OOKOBBIX IpaHel paBHBI M PaBHBI MX OCHOBaHHS, TO
PaBHBL U HUX BBICOTHI, a CJIE€A0OBATEIbHO, U PACCTOSHUS OT MPOEKLUU
BepIIUHBI M J10 MPSIMBIX, coAepKaux cTopoHsl A4BC.

2
Cnyqaﬁa)r:L =MD = a2+a_:a\/§ =
243 V'O 23
1 3a a\/E aZ\/@

:>S60K :Epocn “MD=— ——

2 23 4

Cryuait 0) T k. TpeyroJIbHUK MPaBUIBHBIN, TO PAJNYChl BCEX BHEBITU-

. N S
CaHHBIX OKPY>KHOCTEH paBHBI MEXy COOOH U paBHBI 7 rae p —

b
—-a
MOTyTIEpUMETP =>

az\/§ a\/g ) 3a? ﬁa -

=>r= = =>MD=,la” +—— =
3a 2 4 2
4 —-a
2
2
:>S60K :lPOCH 'MD:3_a'\/7a:3\/7a -
2 2 2 4

2

OrTBer:
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2. JlaHO: TpeyrojbHAas MUpPaMHK[IA, BEICOTA TPOXOJUT Yepe3 TOUKY Iie-
pECEUCHHS BHICOT OCHOBAHUSI.

JlokazaTb: CyMMBI KBaJIpaTOB CKPEIUBAIOIINXCS peOep paBHBL
JlokazarenbcTBO:

ITycts B AABC, uto aexut B ocHoBanuu MABC, AD | BC, BE | AC,
CK 1 AB. Tlycts AD N BE N CK — O = MO — BbIcOTa IUPaMUJIbI.
ITo Teopeme o Tpex nepnenaukynsipax ME L AC =

= ME*= MA* - AE* = MC* — EC* = MA> — MC* = EA* - EC?, no
AF*=AB* - BE*,a EC* = BC* - BE* = AE* — EC* = AB* - BC* =

= MA* — MC* = AB* - BC* = MA* + BC* = MC* + AB.

AHAJIOTHYHO ¥ IS APYTHX CKPEIIUBAOIINXCS CTOPOH. U.T.11.

C-18.

1. [laHo: mpaBwiIbHAsA YETHIPEXYroJbHAS TH-
pamuzaa, CTOPOHBI OCHOBaHHS PaBHBI d, 0O-
KOBOE€ peOpo HAKJIIOHEHO K OCHOBaHHIO O]
60°. Uepe3 BeplINHY OCHOBaHHA IPOBEJCHA
IUIOCKOCTB, TEPICHIUKYJISPHAs IIPOTHBOIIO-
JIO)KHOMY OOKOBOMY pedpy.

Hatitn: Seey -

Pemenne:

AP 1 MC. EF || BD = EF 1 AP no teopeme
o Tpex nepneHgukysapax u EK = KF. AAMC

— NpaBUIBHBIA => AP = aﬁ.g _ af )

K — nentp npasunsHoro ABMD = EF =§ BD =%a«/§ =

1 5 2 2
= Seceq =—a\/g-—ax/5=a \/g Orger: & \/5
2 3 3 3
2. JIaHO: B OCHOBaHUH MHUPAMUIBI JICKUT Tpa- D

BUJIBHBIM TPEYTONBHUK CO CTOPOHOM, paBHOM

2043
3

. Ongaa OOKOBasi TpaHb IIEPICHINKY-

M P

JISIpHA TJIOCKOCTH OCHOBAHHSI, & OCTalIbHbIC /W

HAKJIOHCHBI K HEMy IOJ DaBHBIMH YIIAMH. c

BoicoTa mupamuasl pasHa 12. Ha GoxoBom N —/
PaMiabt p Ser=1n

pedpe BbIOpaHa TOYKa, KOTOpask NEIHUT €ro B
OTHOILEHHH 2 : 3, cumTas OT BepIiuHBL. Yepes
Hee IPOBEJEHA IIJIOCKOCTh NapajuleibHasi OCHOBAHMIO.
Haiitu: S60K yce MUpaMHJIbl+
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Pemenue:
DABC — nannas nupamuna. (ABD) L (ABC) DH 1. BC, DO 1| AB =
= 10 TeopeMe o Tpex neprnenaukymipax OH L BC =

:>0H:—3 -7:5:>DH:133
S 2
e =k 2093 o 13003y 38003 S L]
2 3 3 Ssox 3+2
S6ol< yced :2*9601( = 532\/5 . OrtBer: 532\/5 .
25 5 5
C-19.

1. Hano: ABCDEFA,B,C\D\E\F, — nupaBwibHasi LIECTHYTOJbHAasI
npusMa, O — LEHTP HUKHETO OCHOBaHUs, M € AA;.
Haiiti: 1) BeKTOpBI ¢ HaYajioM W KOHIIOM B BEpPIIMHAX IPU3MBI:

a) COHAIpaBIICHHBIE C ocC; 0) paBHbIC FD.

2) Ot T. M OTIOXXUTH BEKTOPHI, paBHBIC FD u OC.

Pemenne: 1) a) 4B, A B, , ED, E D, FC, m

6) AC, F\D, , 4C .

2) gepe3 M mposoamm MC' || OC u MD' || FD, tne C' € BBy, D' €
CC\, MC' u MD' — BeKTOpbI, KOTOPBIE TPEGOBANOCH IIOCTPOHTS.
Otser: 1)a) AB, 4B, ,ED ,E\D, ,FC, F,C, .6) AC, F,D, , AC, .

2) MC', MD'.
D 2. lano: DABC — tetparap, AC =18 cMm, F u
E — Toukm mepeceueHMsT MeOWaH TpaHel
ADBw CDB,M € AB, N € BC, AM : MB =
=CN: NB.
AN 1) Moxasats: FE || MN . 2) Haiitu: | FE |.
Pemenue:

4 c
W | 1) T. F u E nexar Ha mennanax AP u CP =
N
\[1;/ IP_PE _1 | FE)AC, so k. AM: MB =
AF EC 3
CN:NB,Tou MN| AC = FE ™ MN .4.r.n
2) AAPC ~ AFPE c xo3¢¢ummentom nogodus 3 = FE :%AC =6.

OtBeT: 6 cM.
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C-20.
1. Jano: ABCDA,B,C D, — napanienenure,.

Haiitu: A_Al KaK CyMMy D_Al , DC,, DB .

Pemenne: A_Al :D_Al —DA :D_Al— C\B =

= DA, — (DB, - DC, ) = D4, — DB, + DC, .

Ortger: D_A1 —DB, +DC, .

2. Nano: ABCDA,B,C,D| — mapajuienenunes,

MA +MB+MC +MD + MA, + MB, +MC, +MD, =0.
Hapn: M.

Pemenue: [Iycts M' — Touka nepeceyeHus ero 1uaroHajie.
MA+MB+MC+ MD + M4, + MB, + MC, + MD, =

(VAT + W)+ (W + B )+ (VAT + 37C ) (W + D) +

+ (MM + M)+ (MM + MBy )+ (MM + MG, )+ (MM + MD; ) =

= 8MM' = 0 = M cosmagaer ¢ M = M — ToUKa IepeceueHus Tra-
TOHAJIEH Mapansenenunesaa.
OTtBeT: M — TOuKa MepeceueHusl JUaroHaiel napaieenunesaa.

C-21.
1. Mano: DABC — terpasap, £LDAC = £LDAB, DBC 1 ABC, DM —
BBIcOTa TeTpadnpa, AC = a, AB = b, AD = c. Ot Touku A OTIOKEHBI

€IMHUYHBIE BEKTOPHI ¢e; , e, , €3 , COHamnpaBieHHble ¢ AC, AB, AD
COOTBETCTBEHHO.

Haiitu: pasnoxxenue DM 1o a, e, ez .
Pemenne: T x. DBCL ABC, To M € BC, npuuem T k. LZDAC = £LDAB,

T0 AM — Guccekrpuca AABC = %zﬂ;
MB b
DM =AM —AD , AM =—"— 4B+ ——AC =
a+b a+b
= DM =—2_UB+——AC—AD ,n0 AB=he,, AC=ae,
a+b a+b
- — — ab — ab — —
aAD=ce; => = DM = e+ e, —cey .
a+b b
Ortser: b a+ ab g—ca.

a+b a+b
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2. lano: ABCD — tpanenus, O ¢ ABC, AD || BC, AD = kBC.
Haiitu: pasnoxenue OD 1o OA = a, OB=b R oc=c.
Pemenue:

OD =04+ AD =0A4+kBC=0A4+k(OC—OB)=a + k¢ — kb .

C-22.
P 1.
Hano: PABCD — mmpamuna, ABCD — ma-
A v pamienorpamm, M € BD,
/ N c N e PC, MN || AF, F — cepenuna PB.
Y s ave

Haiitn: @ .
AF

Pemenne:

n —

CP.

MN =MD +DC+CN=—"—BD+ 4B +
xX+y m+n

BD=AD—AB; CP=-AB— AD + AP =

n

= MN=—2—(4AD - 4B)+ 4B + (—4B — AD + AP) =

x+y m+n
(I 7 Y RS 7 SR R
\x+y m+n) \ x+y m+n) m+n

1 :%E%ﬁ. T . MN || AF, 10

m:m:gﬁ+§ﬂ> 2)
Us()u2)=

R A Y 11—k

x+y m+n x+y

U R S Y =

xX+y m+n 27 |m+n

n

m+n

N

17(17k)7(17n)=§, 1—1+k71+k=§=0,
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Sk=1=k=2 s MN=k-aFu MN _2.
2 3 aF 3

OrtBert: z .
3

2. Nano: Touku 4, B, C, D; A ¢ BC, O — npou3BoJibHas TOYKa Mpo-
cTpaHcTBa, x +y+z=1, E:xa+yﬁ+z% .

Jloxasarte: A, B, C, D nexar B OAHON TUIOCKOCTH.
JlokazaTeabCTBO:

z=l-x-y= O_sz&+yﬁ+(l—x—y)%.
CD=0D-0C=x-04+y-0B+0C —x-0C - y-0C - OC =
=x(04-0C) + y(OB—-0C)=x-CA+y-CB = CD, CB u CA xowm-

IJIaHApHBI, 3HAYUT, TOUKU A, B, C, u D nexar B OJHOM IUIOCKOCTH.
YUr.n.

C-23. B, C
1. Jano: ABCDAB,CiD; — mupsmoii O
napaenenunen, ABCD — pomo, A, E

AC =8 cM, BD = 6 cM, BB, = 6 cu, i Dy

P € BB, PB =2 cm. Yepes AD u P 7 EEEEEE R——
MPOBEICHA MIOCKOCTb. B o
Haiiti: Ssox OOpasoBaBmieiics Tpe- ST 7
YTOTBHOI TIPU3MBL. i

Pemenue: 4T b

PQ || AD. BT L AD = PT 1 AD mo Teopeme O Tpex NepIHeHANKYJIs-
pax = PBT — nepneHaukyispHoe cedenue npusmsl APBDOC =

1
_ I R .
:>S60K —PPBT'AD—S' 2+ 5 + 4+g =60. OtBert: 60 cm™.

2. Hano: ABCDA,B,C\D, — mupsmont
napayenenunen, ABCD — powm0,
AC =8 cMm, BD = 6 cMm, BB, = 6 cM. Ye-
pe3B|D mapamnensHo AC mpoBeneHa
IUIOCKOCTb.

Haiitu:

1) Scel{ 5

2) paccrostaue OK OT TOYKH Iepeceye-
HUs nuaroHaneit pom6a ABCD 10 TIOCKOCTH CEUCHHUS,;
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3) P(AAbBlD);_ ___
4) paznoxuts OK mo AB, AD, A4, ;

5) yrox mexy AD ¥ TITOCKOCTBIO CEYCHUS.
Pewenue:

1)EF||ACHEFLBID:S:%EF-BID:%8 632 =2442 .
2) OK 1 B\D, OK L AC = OK L EF = OK 1 EDF.

3J_

ZODK =45° = OK ="~
3)p(AA1, D)= A0 = 4
4) OK——OBI + 301)7—(ﬁ+3_31)+33_0:

~ L1044 |+ 2BD=1BD+ L ax,
4\ 2 8 4 4

_ 1_

——(AD AB)+— AAl

Sy LUy, SRy
4 4 4

5) AOK ~ EDF = XY || AC. B AAOK: AN || OK.
32 N

Ouesunno, AN 1 EDK. Ilycte ZADN = o0 = sina. :j—g = 0

. 342
= o = arcsin—-—.
10

Otser: 1) 2442 oM’ 2) i cM; 3) 4 om;
4) Ly Sy, lA_A1 ;5) arcsinﬂ .
4 4 4 10
BAPHUAHT 8.
C-1.
D 1.
Hano: M € BDC.
Iocrpouts: AM N DBE.
u IToctpoenue:

DM NBC=K; AK N\ BE=N; AM N DN =X.

A B X — HWCcKoMas ToYKa.
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2. C

Jano: O — LeHTp OKPYKHOCTHU, ONUCAHHOH OKOJIO

ABCD, 4, O, C € a.

Haiitu: npunaiexur iu o Touka D. B

Pemenne: \
D

He o6s3arensHo. T.k. ecnu Touku 4, O, C nexar Ha 4

OJTHOW TPSMOM, TO Yepe3 ATy MPSIMYI0 MOXKHO MPOBECTH OECKOHEYHO
MHOTO TUTOCKOCTEH.

OT1BeT: HEOOS3aTCIBHO.

C-2.

1. b
Hano: a u b ckpenmBaronmecs, M ¢ a,

M ¢ b.

Haiitu: Bcerna nm cymiecTByeT mnpsi-

Masi, TIpoXojsimas depe3 TOUKy M u A
nepecekaromas a u b?

Pewenue:

IlycTtb a u M npuHaaiexar mioCKOCTH O.

bNna=K.

Ecnu KM ne napamnensHa a, 10 KM — uckomMas npsimast.

OTBeT: He Bcera.

2.

Hano: AABC € a, AA, || BB: || CCy,
AA,=BB,=CC\, F, E, M — cepenusbl
B,C, AC,, A;B COOTBETCTBEHHO.
Hoxazate: AEMK ~ AABC.
JlokazarenbCcTBO:

T k. AA] || CC[ || BB], TO AA[B[B,
BB,C\C, AA,C,C — mapaiienorpaMmsl, a
1X. F, E, M — cepenunsl 4B, B,C, C\4, 10 F, E, M — Touku miepe-
CeYeHUs TUaroHajel B mapaieiorpaMMax.

3uaunt, EF — cpenusisa muaust AABC = EF = % AB.

Amnanoruuno, ME =% BC; MF =%AC,

3uaunt, AEMF ~ ABCA (110 TpeTbeMy IpHu3HaKy). Y.T.1.
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C-3.
H 1.
Jano: M; u M — TOUYKH IepeceueHuss Me-
& muan AAHB u AABC.
Haiitu: nmapamnensast iu AHC u MM,.
Pemenue:
IIpoBenem B AAHB u AABC mennansl AK u
€ AL cootBeTcTBeHHO.
) AMy M2
MK ML 1°
3uaunt, MM, || KL. A KL — cpenHsas mu-
D uust ABHC. 3uauur, KL | HC.

3unaunt, MM, || HC. 3nauur, MM, || (AHC).
OTBeT: mapajiesbHa.

By C, 2.
Hano: ABCD — mapasienorpamm,
AA]:BB]:CC1:DD], AA]”BB[HCC] || DD],
K, M, P — cepenunsl AB, A|B, AD coot-
BeTcTBeHHO, A4, = 20, BD = 40,
Z(BD, CC)) =90°.
1) IlocTpouTts: TUHUK MEpeceueHus IIoc-
koctH MKP ¢ mnockoctasmu AAB, BA\D,
AA]DI u ABC.

2) HaiiTu: ruromans 4eThIPeXyrojibHHKa, 00pa3oBaHHOTO IOCTPOCH-
HBIMH JIMHUSIMH.

Pewenue:

1) [Tycte N — cepenuna A,B,. 3nauut, (MKP) N (A4,B) = KN.

Iyctb L — cepenuna A, D. (PL || MK). 3uauut, (MKP) M (4,BD) = ML.
(MKP) " (44,D) = PL.

(MKP) " (ABC) = KP.

2) MK || PL u ML || KP = MLPK — napasuenorpamm.

KM — cpenuss nunust AAA,B. KM:% AA,=10.

KP — cpennsist nunust AABD. KP =% BD =20.

Tx.BD 1 CC,u KP || BD. 3uaunr, KP 1 CC,.

T k. KM || CC,, To KP L KM. 3naunt, KMLP — npsiMOyTrOJIbHUK.
Sees =KM - KP =10 -20=200.

Otgert: 200.
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C-4.

1.

Hano: A4, || BB, || CC, || DDx,
AA1=BBl=CC1 = DDl, M e AA]B].
Yepe3 Touky M mpoBeAeHa IUIOC-
KOCTh, napamnensHast CCE.
ITocTpouTh: NUHMIO TE€pEeceYeHUs
9TOM mIockocTu ¢ AA4\D;.
IMoctpoenue:

IIpoBenem uepe3 Touky M mps-
MYyI0, MapaIeNbHy0 AA4. K 4 E D

[Tycts oHa mepecekaeT AB u A, B B TouKkax S 1 S| COOTBETCTBEHHO.
IIpoBenem uepe3 Touky S mpamyro SK, napamnensnyto CE, K € nps-
Moit AD. Uepes Touky K mpoBeaeM npsmyro KK, mapauenbHyio A4;.
KK] M A]D] =K.

KK — uckomas npsmas.

2.

Hano: o || B, ABNCD=M; A,C € a,D, B € B.
cM

MD

JokazaTs: AM =
MB

JlokaszaTeabCTBO:

AC| B; DB || o

T k. AC u DB nexar B OTHOH INIOCKOCTH,

10 AC || DB.

3uaunt, LCAM = ZMBD n ZACM = ZMDB.

3uauut, AACM ~ ABDM. 3Hauur, AM = o Ut
MB MD

C-5.

1

Hano: ABCDA,B,C,D| — napasenenure].
Hoxaszate: AC, mpoxXoauT uepe3 TOUKY
nepeceueHust Mmeauad ABDA,.
JlokazarenbCcTBO:

(BDAI) M (AA]C[) = 4,0, tne O — TouKa
nepeceueHust auaronaneit ABCD.

AC, N A,0=M; (AC, n (4,DB)) =M.
Ilycts (4,C N AC)) = K. Torna AK n 4,0 — menunanst AAA,C.
3uauut, AAM : MO=2:1.

3Haunt, M — Touka nepecedenus menuad A4,BD. Y.t.x1.
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D 4 2
Hano: DABC — Tetpa3ap, yroia Inpu OCHOBa-
HUM OOKOBBIX rpaHell paBen 70°. Touka Haum-
C HaeT aBurarbes no rpanu ADC, 3atem o CDB,
3areM 1o ADB W BO3Bpallaercs B HCXOAHOE

s nosioxxenne. HauMeHpuii myTh, KOTOPBIA OHA
4 IIPOXOJIUT, PaBEH 12\/5 .

Hatitu: aymuny 6oxoBoro peopa.
Pemenue: Caenaem pa3BepTKy.

AA| — nanmensmii myth. DH 1 AA,, A4, = 12\/5 .
ZADA' =3 - (180° — 140°) = 120°.

4ADH=% ZADA' = 60°. AH=%AA' =643 .
AH 632 _

D= =
sin ZADH ~ \[3
Ortsert: 12 cMm.

12 ecm

C-6.
1. Tano: DABC — tetpasap, AC = 12, DB = 9, O — Touka nepece-
yenus meaual AABC, Z/(AC; DB) = 60°.
ITocTpouTs: ceueHne TeTpa’apa IMIOCKOCTBIO, MPOXOAAIIEH uepes
touky O mapamensHo npsMeiM AC u DB.
D Haiitu: Seeq
ITocTpoenue:
1) Yepes 1. O mpoBeaeM npsamyo KM, napain-
nenbHy0 AC.

L \ 2) Yepes Touku K nu M nposeneM mnpsmbie KL
4 B c u MN, napannensusie BD.
N [ — _
2 5 - 3) KLNM — uckomMoe ceUcHHe.
BK_BO 2
B KA OB, 1°
ABKM ~ ABAC; KM _BK _2 -2 4c=2 . 12=3.
AC 4B 3 3 3
AAKL ~ AABD; ﬁzﬁzl;ﬂ :lBD:3.
BD AB 3 3

Tk KL | BDuKM | AC, To ZLKM = 60°.
Seeq =8 -3 - 5in60° = 24 -@—12\5. OtgeT: 124/3 .
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Hano: ABCDA,B,C\D, — napamnenenwuren, I € A|B;, M € DD,

K e DD[CIC, E € AAlDlD

ITocTpouTtsh: cedeHue IMIOCKOCThIO, MapaiienbHol TEK v npoxons-
el uepes Touky M.

[Moctpoenue: TL || A4, KH || AA;, LH N TK = X.

EO| A4\, OLNTE=Y. TS|| XY, CD n XY =G.
GKNCC=1,GKnDD=J,JEN A4, = P. = TSIJP — ce4enue
mockocTero TEK.

Yro6Bl HOCTPOUTH HCKOMOE CEUEHHE, NMPOBEANTE CEYEHHE, Mapai-
JIeIbHOE ITOCTPOCHHOMY, 4epe3 T. M. Ha pucyHke He M300paxeHO,
4TOOBI HE TIEPErpyKath €ro.

C'7. M [ AN
1. dano: AABC — mnpsmoyrompHbIH, MN — 4 B
cpemusis muaust AABC,

o || MN, A4, L a, BB, L a, CC, L a,
ClBlzll CM, C1A1:12 CM,A]B]Z 19 cm. 3
Hatitu: S(AABQ).

Pemenne: T.x. MN || AB, To AB || .

3uaunt, AB = A4,B; =19 cm.

[IpoBexem uepes Touky C miaockoctsb B (B || o).
B ﬁBBl :Bz; B F\AAl :Az.

CBZ = CIBI =11 CM, CA2 = C]A] =12 CM, Asz :AIBI =19 cm.
ACB,B 1 ACA>A — TIpsIMOYTOJIbHEIE.

ycts BB, = Ad, =x. CB* = x* + 121, CA* = x* + 144,
AB*=CA* + CB* x* + 121 +x* + 144 = 361.

Suaunt, x* = 48; CB =48 + 121 = 13; CA = /48 + 144 =83 .

SACB:%.g\/g.B:sz\/g oM. Otset: 523 oM™
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2. JIaHo: o, Touku A u B.

Haiiti: MHOXECTBO TOYEK, MPUHA/IICKAIUX OL K PABHOYAAICHHBIX OT
AwnB.

Perienue: 3ameTuM, uTo J1H00ast TOYKA MIOCKOCTH, TPOXOISINEH uepes
cepenrny AB u nepneHaAuKyIsapHo AB, paBHOyianeHa oT Touek 4 u B,
W HUKaKas Jpyrasi ToYKa IPOCTPaHCTBa He 00J1aJaeT STHM CBOHCTBOM.
3HaYNT, MCKOMBIM MHOXKECTBOM TOYEK OyJeT IepecedeHue 3TOH
I0CKOCTH (0003HAaYMM ee 3a [3) ¢ TUIOCKOCThIO ol T.e. 3TO m, ecnu o
NB=m; D ecmua | B; o, ecnu o = .

OtBet: myecmu oo N B=m; Decmma || B; o, ecnm oo = P.

C-8.
M, Py 1.

H, Hano: MPKHM,P\K\H, — napaienenuren,
ZM\MH + ZM;MP = 180°, Bce rpaHu pOMOBI.
Hoxkazare: P1H 1 MK.

JokazaTensCcTBO:

H OueBHIHO, YTO BCE POMOBI PaBHBI MEKIY CO-
K 0oi.

3nauut, £LP,PM = /P,PK. 3nauut, P, npoeuupyercs Ha PH.

T k. PH 1 MK, o o TTII P\H L MK. Y.t.x.

2.
B, R Ci
5
A\ P DI
M
B T c
N
A S D
Hano: ABCDA,B|C\D; — mnapamienenwren, Bce TpaHd —

MPSIMOYTOJIBHUKH, M — BHYTpeHHs1s TouKa rpanu A4,C,C.
ITocTpouTts: cedyeHue napauleienunesa IUIOCKOCTbIO, MPOXOIAIIECH
yepe3 TOUKy M u neprneHaAnKysapHoit BC.

ITocTpoenue:

1) Uepes Touky M mpoBeneM NpsaMyIo a, a || AA4;.

a ﬁAlcl =K,a NAC=N.

2) Uepes Touku K 1 N mpoBouM IIpsMBbIe b U ¢, TapajuiesibHble AB.
bﬁAlDl :P,bﬂBlcl :R,

cNAD=S,¢cnBC=T.

(PRTS) — uckomoe cedeHue.
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C-9.

Hano: o ||B;4,C e a;B,D e B;AB L a;
AB=20; CD=25;AC=14; BD = 13.

Haiitu: p(4B, CD) —?

Pewenue:

Tk o||pudBLa.toAB L p.

N3 Touxku C mposenem otpe3ok CCj, mepneHu-
KYJISIDHBIH OL.

CCy=AB=20. C,D=1/CD? - CC2 =425 ~20? = 15.

T k. C;D — npoeknust CD Ha III0CKOCTH f3,
t0 p(4B, CD) = p(B, C\D) = BH, rne BH — Bricota ABC\D.

BC,=AC=14. P(BC,D)=2F13+13 5y

S(BCiD) =4[21(21-14)(21-15)(21-13) =+/21-7-6-8 = 84.

S(BCID)=%-BH~C1D=%- 15BH. BH=%=11,2.

Ortser: 11,2.
C-10.
1. B, G
Hano: ABCDA\B,C\D; — mnpsMOyTOJIb- D
HbI napamienenunen, K — cepenuHa 4
AA,, L — Touka mepecevyeHus AWaroHa- T G
neit rpaau DD C\C, E € AD, AD =4, K 2 c
CD=2,AE=1 o .

2 y = 7S

Hoxazare: Bi1E L KL.
JlokazaTenbCcTBO:
Ilycts LL; L CD. Ly — cepenuna CD.
AL, — npoexuus KL Ha (ABC), mapamnensHas KL.
BE — npoekuus B E.
tgAABE:A—Ezl . tg/DAL, :le.
AB 4 AD 4
AADL, ~ ABAE, 1.x. ZABE = ZDAL,.
Ilycte ALy " BE = 0.
AAOE ~ ABAE, T x. ZOAE = ZABE w ZOFEA = ZAEB.
3uauut, ZAOE = 90°.
3uauut, BE 1 AL, = B1E L KL. Y.T.1.
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M 2.
Hano: ABCD — xBagpat, O — Touka nepe-
CEUYEHUS €ro JMaroHajeH,
B H MO 1 ABC, F — cepenuna AB, AB = 4.
MO=243.

B My Hatitu: Z(FD, (DMC)) —?

Pemenne:

4 D M, — cepenuna CD. DC 1 FM;;
DC L MM, (MM, — mennana u BeicoTa B paBHOOeqpeHHOM ADMC).
3naunr, DC L (FMM,). FH 1L MM,; r.x. DC 1 (FMM,), 0 DC L FH.
3naunt, FH 1 (DMC).
3naunt, Z(DF, (DMC)) = LFDH. ZFHD = 90°.

FD =V AD? + AF? =\[16+4 =420 =2/5 .
MM, =\|JOM{ + MO* =4 +12 =4

SinlMMlazM—0=£=£.sinLMMIO:_FH _Fa
MM, 4 2 FM, 4
F =£~4=2\/§.sinLFD _FH _2\3 _ 3.
2 FD 2J5 \5

ZFDH = arcsin /0,6 = 50°46'. OrtBeT: =#50°46'.

C-11.
1.

Hano: ABCD, ADEF — paBHOOeApeHHbIe Tpaneiwy, a L AD, a N =X,
octpouts: a "o =?
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IToctpoenue: Yepes Touky X nposenem NpsMyIO m, MapajuleIbHYIO
BbIcoTe Tpamnermu ADEF. m N AD = O.

Yepes Touky O npoBeneM NpsIMYIO /[, MapajielbHyI0 BBICOTE Tpare-
muu ABCD.

AD neprieHIUKYIsIpHA TIOCKOCTH, IPOXO/IsIIeH Yepes mpsmsbie [ u m.
Tx. AD 1| a u X JeXUT B IJIOCKOCTH, IPOXOIAIICH Yepe3 [ U m, TO
ecad a N[ =Y, 10 Y — nckomas Touka.

2. B C
Hano: ABCDAB,CD| — napaienenu-

eI, y KOTOpOTO BCe TPaHH KBaJpaTHI. A .
Haiitu: BenuuumHy JBYIpaHHOrO yrija,

obpazoBanHoro ceueHusMu AB|C\D u H

CB 1A1D. B C
Pemenue:

B1D — pebpo ABYrpaHHOro yria. A4 D

AA\B\D =AC,B,D. A\Hwu C;H — BBICOTHI.
Z£AHC| — nuHEWHBIN yToJa ABYTPaHHOTO yIJIa.
Ilycts pebpo — a.

A1D=a\/5. BID=\/2a2+a2 =a\/§. AIH-a\E=a 2-a.
AIH:CZ'\/%:CIH. A1C1=a\5.

2 2
2 —a* - Z-a* =
ACE — 4 H? - HC}
cos/ZAHC, = 1Ci L G 3 3 -
24,H - HC, 2.42.2
3
zaz_azg z_g % |
= az i = i :E:E. AAIHCI =120°. Ortset: 120°.
3 3 3
C-12.
1

Hano: o L B, ABCD € a,

CEFK € B, ABCD = CEFK.
Haiitu: Z(BD, EK) —?

Pemienne:

IMoctpoum kBagpar DCKM xax
MTOKa3aHO HA PUCYHKE.

CM || EK.
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IToctpoum kxy6 Ha kBagpate DCKM.

MT || DB.

AMTC — paBHOCTOpOHHUH = ZCMT = 60°.

Txk. CM || EKu MT || DB, T0 Z(BD, EK) = Z(MT, CM) = 60°.
Ortser: 60°.

c 2.
Hano: ABCDAB,C;D; — napainnene-
nuneq (OCHOBaHHE — TIPSMOYTOJb-

Huk), AD =4, CD =3, CC, = 14, E —

cepemuna AD, F— cepenuna DC.

ITocTpouTs: cedeHme, MPOXOIIIEe

uepes Touku E, F, napannensHoe B D.
1 Hatirm: S, .

4,

IlocTpoenue:
-~ 1) IlpoBenem EF.
X 2) EFNBD=N.
3) B mnockoctu BB|D npoBeaeM mps-
My MN, napannensHyto B D.
4 MN ~ BB, =M.
4HMNN OO, =S
(OO, — mupsiMasi, TpOBEACHHAsI Yepe3 TOUKU IEePEeceyeHUs! AUaroHa-

neit rpaneit ABCD u A\B,C\D).

5) YUepes Touky S nposenem npsmyto KL, napamiensayto AC.
6) KLNAA4,=K; KL~ CC, = L.

7) MKEFL — nckoMoe ce4eHHe.

Pemenne:

Hoctpoum BP L EF. MP 1 EFu MP | KL; MP N KL = Q.

Scex = Skmr + Sexrr

Skur :%KL : QM:%AC- OM.

SEKLF:%(KL + EF) - QP=%(AC+%ch -QP=

[pssmoyronsusie AMPB u AQPT 1o o0HBI.
3naunr, MQ :§ MP u QP :%MP.

AC - OP.

N | —
o | W

3aunT, Seey =~ AC -2 MP+L .2 4c. L yp=
2453 2 24%°3

Lo mp+Lac - mp="ac mp.
3 1 2
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AB\BD ~ AMBN.
MB=3BB =3 cc =3 14=21
4 4 4 2
Sper=AB ~AD—%AB-AE—%ED~DF—%BC~ CF=
3 9

—3.4-L3., 1,3 L 431033 32632
2 222 2 2 2

AC=+A4D* + CD? =16 +9=5. EF=%AC:§.

L gp.Bp=Sy pp=258er _ 9 18
2 EF 5 5
2
3uaunt, MP =V MB? + BP? = ﬂ+ﬁ:&.
7 111259

2
Seey =—5-—= OrtBert: 259 .
12 10 8 8

C-13.

1. G B
Hano: ABCAB,C, — npsiMasi mpu3Mma, D,
AABC — npsimoyronsHbIil (LC = 90°), A
AC=4,BC=3,B,B=4.

Haiitu: Z(AC,, B,C) —?

Pemenne: C B
JoctpouMm n0 mpsMoro mapaienenu-
eaa ACBDA]C]B]D] .

OcHoBanue — npsmoyronsHuk ACBD.
AD, || CB,.

3uauur, Z(ACy; B\C) = ZDAC,. AD, = 447 + 4,D} =416 +9=5.
AC; =/AC* +CC? =16+16 =42 .
D\Cy =+ 4,D{ + 4,C{ =49 +16=5.

—D,C} + AD} + AC? -
cos/DAC—DICE+ADE + AGE _ 25425432 32 :izzﬁ.

24D, - AG, 2542 402 52 S

ZDAC, = arccos% ~ 55°33'. OrBer: arccos¥ ~ 55°33',
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2.
Hano: ABCDEFA,B,C\D\E\Fy — nipaBuiib-
Has Mpu3Ma, a — CTOPOHAa OCHOBAaHUS,

2a — 6okoBoe pedbpo, O — cepenuna F|C.
IToctpouts: uwepe3 O mNEPHCHAUKYJISPHO
F,C ceuenue.
Haiitu: mnomaab ceueHus.
ITocTpoenue:
T.x. ABCDEF — TmpaBWIbHBII IIECTH-
yrosieHuK, T0 FC = 2a.
3nauut, FF,C,C — kBazpar.
3uaunrt, FC L FC,.
ITycts L — Touka mepeceuenus: F'C; u npsiMOH, IPOBEJICHHON depes
Touky nepecedenust AE u F'C napamnensHo FF.
UYepes Touxy L nposeneM npsmyto PO napamnensHo AE.
PQmAA1=P,PQﬁEE1=Q
ITycte K — touka nepeceuenus F'C; u npsAMoOi, NpOBEIEHHON uepes
Touky nepeceuenus FyC, u B D, napamnensao CCj.
Uepes Touxy K nposenem npsamyro M7 napamiensHo B1D;.
MT BB, =M, MT~DD,=T.
MCTQFP — ucxoMoe ce4eHue.
(FiICLFC,; FIC LAE,atx. PQ| AE, 10 F\C L PQ)
Yronm Mexmy IIIOCKOCTBIO CEYEHHS M IUIOCKOCTBIO OCHOBAaHMS —
LCFC=45°.

_ 3q? \/5

S
—OH_ = c0845°. Soen = 5

ceu

_ Socu :3‘12\/5'2:3612.\/5:3‘12\/6 Orger: 3a2«/g
T cosds® .42 2 2 o2
C-14.
B C I[aHO: ABCDA]B]C[D] — HpﬂMOﬂ na-
D, pamtenenunen, ABCD — pom6, £BAD
A
— 60°, A4, = 4 om, p(AD, D,C) =% om.
Kb Haiitn: Sy, — ?
M _NE ¢ Pemenne:
p(4D, D,\C) = p(4D, (4,D,CB)).

A D AM 1 BC,AK 1. AAM, BC 1. AA\ n
BC 1 AM, 3nauut, BC L (A4AM).
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T x. AK € (44,:M), To AK L BC.
Tx. AK L A\M, 10 AK L (BA\Dy).
Jnmuna AK — paccrosinue mexnay AD, D, C.

AK:£.sinLKAlA:A—Kzizz.coséKAlAzw1—i=i.
5 A4, 5-4 5 25 5

tg /KA == g/ Kdd =M qp=3  4=3,
4 A4,
[TycTs cTopona pomb6a a. T.x. ZBAD = 60°, to BD = a.
AC=a? +a® —2a% cos120° =y2a> + a? = a3 . ZBCA = 30°.
AM 3 B 1 4B

sin/BCA=—= =— . —=—;a=2y3 eMm; AC=6 cm.
AC g3 a 2 a B

S(ABCD) =%BD - AC=% 2436263 onf’

Ssy =da-AA, =423 -4=323 o’
Sum = Son + 2S(ABCD) =324/3 +124/3 =444/3 o
OrtBerT: 44\/5 oM.

C-15.
1.
Jano: ABCDAB,C\D, — HaKIOHHBII
napasenenunen, ABCD — mapamieno-
rpamm, AD =15, BD =7, ZBDA = 60°,
ZLAAD = ZA1AB < 90°, Z(4,D; (ABC))
=45°, A, nmpoektupyetcs Ha BO.

Haiitu: S5, .

Pewenue:

Ilycts 41K — BbIcOTa napamienenunena. K € BD.

T x. LA1AD = ZA4,4AB, To AK — 6uccexrpuca AABD.

To Teopeme kockHycos AB =y AD? + BD? — 24D - BD - cos 60° =

=4/225+49-105 = 13.

ITo cBoiicTBY OMCCEKTPHCH TpeyTronpHIKa KD :175 .

=\/225+49—2'15~7'%

Z(A,D; (ABC)) = LA, DK = 45°. 3nauwur, AJ(Z% ; KF L AD.
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Tx. AK 1L (ABC), KF 1 AD = no TTI1 A\F L AD.
3Hauut, A F — BbIcoTa rpanu AA,D,D.

15V3
=

KF =KD - sin60° =

gt axrr - |[15) (18] .3 15T
e = (1) (18] 3

KN 1 AB. AB L (4,KN) = A\N L 4B.

AANK = AAFK (110 THIIOTEHY3€ U OCTPOMY YTIIY).
3naunt, NK = KF'.

3naunt, A4, KN = A4,KF (110 AByM KaTteTam).

3H3‘IMT,A1N=A1F=%.
Sen=2- 15.15;/7 +2. 13..15;/7 —56~15;/7 ~105V7 .

OrtBerT: 105\/7 .

2. Jano: ABCDA,B,C\D; — nakionHas npusma, AABC — mnpsimo-
yrombHbIH, ZC = 90°, By npoektupyercst Ha cepenuny BC, A4, = I,
Z(AAy; (ABC)) = @, nByrpanHsIii yroi ¢ pedpom BB, paseH a.

B c, Haiitu: Sg, — ?
Pemenue:
IMycte H — cepenuna BC, B{H — BHI-
corta ipu3MsL, £B|BC = o.
ITo TTII BB, L AC. CF L BB,
BB, 1L (ACF), ZACF =90°.
W3 ABB\H: BH=1- cos¢. BC = 2Icoso.
W3 AFBC: FC=BC - singp =
= 2/sinpcosep = [Sin2¢.
N3 AACF: AC=FC - tgo. = Isin2¢ - tgo.

AF = FC =l~s1n2(p'

cosoL  COSsQ
[lepumeTp nepHeHIUKYIISIPHOTO CEUEHHS PaBEH:

1 j:lsin2(p(l+cosoc+sinoc)

OSQL

P =Isin2¢ (1 + tgo +
C cosa

S = 12 sin 2¢p(1 + cosa +sina) Otser: 12 sin 2¢(1 + cos o + sin o) '

cosa cosa
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C-16.

1.

Hano: MABCD — mnpaBwibHas 4YeTHIPEX-
yrojpHas MHPaMU/ia, @ — CTOPOHA OCHOBa-
Hnst, a2 — BBICOTA.

Haiitu: £(MA; (DMC)) —?

Pemenne: MO — BBICOTa THPaAMHUTIBL.

Ilycts E — cepenuna AB.

EK | (CMD) (EK 1. MF, EK | CD).

(ABK) mepecekaer miockocte (CMD) mo
MpsIMOIi TapajuiensHo 4B,

AP || EK; 1.x. EK 1 (CMD), T0 AP 1 (CMD).
3naunt, L(MA; (DMC)) = LAMP.

2
MF =\ MO? + OF* =1,2a2 +‘1T :%“,Mo . EF = EK - MF.

_MO-EF _ay2-a-2_202a ., . 22
MF 3a 3 3

EK

W3 AAMP: sino - AP .
AM

4 2
W22 4 a5
3.410 35 15
45

OrtBerT: arcsinF ~ 36°36'.

AM =V MO? + 40? =,[24° +

45

. o= arcsin—-— ~ 36°36/.
15

3HayuT, sina =

2. s
Jano: SABCDEF — npaBwibHas THUpaMU-

Jla, @ — CTOpOHA OCHOBAHUS, YTOJI MEXIY

CMEKHBIMU OOKOBBIMH I'PaHIMH — (.

Hatitu: Sg, — ?

Pemenue:
CM 1 SD; EM 1 SD; /CME = q; M
Z/CDE = 120°. <
CE=\/a2+a2—2a2~cosl20°:a\/§. 4 ol ) I
NM L SD; ANMD ~ ASOD. %

F E
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SO _0D . \use ﬁ
NM MD’

MD =+ ND* - NM?* = 1/ /1 3ctg
2a%\/3 -ctg > a3 -ctg—
SO = g2 = g2 .LOZW/az—a—:Q.
4 2
1-3ct 29
-3

2a,1-3ctg> 2
-

7NM oD 3

—3 80 ND =

342 3azctg2 % a2 ozzctg2 %
SL= |—4+———= =3 | —+— ==
1 3ctg2 @ 4 1- 3ctg2 @

1-3ctg? 2+4ctg 5

1- 3ctg2 (g

- . !
P -0
2sin— _ 29
2 \/1 3ctg 2

a\/§ 3a2\/§

3Haunrt, Sg :6~la- = .
2sin(p-\/l—3‘)ctg2(P 2sin(p-\/1—3»ctg2(P
2 2 2 2

3a2\/§

2sin‘p-\/1—3ctg2‘p
2 2

OrtBerT:

C-17.

1. dano: MABC — mmpamuga, AABC —
paBHOOenpenusit, AB = AC, BC = 24,
AK =5, MH = 12, BBICOTBI O0KOBBIX Tpa-
HEH, MPOBEIEHHBIX W3 TOUKU M, paBHBI
MexXay coboit, LZMAB # ZMAC.

. Haiitu: S5, .

K C Pemenue:

T k. BBICOTHI OOKOBBIX I'paHeil paBHbI, TO BEPIIMHA TMPAMUJIbI OIMHA-
KOBO yJaJicHa OT CTOPOH OCHOBAaHUA WM OT HNPAMBIX, Ha KOTOPBIX
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JISKAT 9TH OCHOBaHUA. B TakoM citydae BepIIMHA MPOEKTUPYETCS JIH-
00 B IIEHTp BIIMCAaHHOW B OCHOBAaHHME OKPY>KHOCTH, JIMOO B OJIWH M3
LEHTPOB BHEBIHUCAHHBIX OKPY>KHOCTEH.

Tx. ZMAB # ZMAC, 1O BeplIMHA NMUPAMUABI MOXET NPOEKTHUPO-
BaThCs TOJBKO B LIEHTP BHEBIUCAHHBIX OKPY’KHOCTEH, KOTOPbIE Kaca-
I0TCSI PAaBHBIX CTOPOH OCHOBaHHUS.

BK=KC=12. AB=AC=vAK? + BK* =+/25+144 = 13.

P(ABC) =13 + 13 + 24 = 50. S(4BC) =%AK~BC=% .5.24=60.

_ S(4BC) 60 .
3HauuT, ¥ = = = 5 — paanyc BHEBIHMCaHHOU
P(A4BC) 25-13
————"—A4B
2
OKPY>KHOCTH.

Torza BeICOTa OOKOBBIX IPaHEN: Mgox rp =122 +25=13.
3naunr, Ss. =% Pocs ~ hooxry =25 - 13 =325, Orser: 325.

2. Mano: MABC — mupamuga, O — TOYKa
nepeceuenus: Beicor AABC, MO — BrIcoTa
MIUPaMUIBIL.

Hoxazate: eciu AK 1 (MBC), K € MBC, 10
K — Touka nepecedenus BricoT rpanu MBC.
JokazatenbCcTBo:

Ilycts AK L ME, nokaxem, uto AK — BbI-
corta.

ITo TTII ME 1 BC. AK 1 ME (110 TOCTPOCHHUIO).

3naunt, BC 1 (AME). 3naunt, BC 1 AK. 3nauut, AK 1L (MBC).
CK — npoex1us Ha ruiockocts (MBC) naknoHHOH AC.

MO 1 ACu BP 1 AC. 3nauut, AC L (MBP). 3nauut, AC L MB.
ITo TTII CK L MB = CF 1. MB.

3naunt, K — Touka nepeceueHus BoicoT rpanu MBC. U.t.xa.

C-18.

1. Jano: MABCD — mnupamuna, ABCD — pom0, AC = 32 cm,
BD = 18 cM, rpaHu npoxonsiue uepe3 cTopoHsl AB u AD ocHOBaHU,
MepHEeHANKYJISIPHBL K IUIOCKOCTH OCHOBaHHMS, MX obmiee pedpo —
24 cMm, K — cepenuna MC.

IIpoBectu miaockocTh uepe3 Touku A u K, napaiiensHo BD.

Hatitn: Seey -
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ITocTpoenue:

T.x. rpaHu, NpoxofsIue Yepe3 CTOPOHbl AB
u AD ocHOBaHMS, NEPHEHIUKYISAPHBI K
TUIOCKOCTH oCHOBaHus, T0 MA L (ABC).

MA =24 cm.

IIycte O — Touka mepeceueHHsl IUAroHa-
nei pomba ABCD.

IMycts P=MO N AK.

Yepes Touky P nposeneM npsmyto EF, ma-
pamnensHyto BD.

EF " MB =E; EF " MD = F; (AEKF) —
HCKOMOE CEYEHHE.

AK 1 EF (no TTII).

MC=vAC? + AM? =322 +24% = 1024+ 576 = 40 cm.

AK:%MC: 20 cm.

P — touka nepeceuenus meauad B AAMC u B ABMD.
EF MP 2 2

3HauuT, —:—:—.EF=—BD=2- 18 =12 cm.
BD MO 3 3 3

S :%AK : EF:% 20-12=120 0% Otser: 120 o,

2
S .
Hano: SABC — nupamuna, AABC — nps-
4 B Moyrosbubiil, ZC = 90°, AC = 10 cwm,
BC =32 cm, 60koBBIC pedpa paBHOHAKIIOHE-
¢ HBI K IJIOCKOCTH OCHOBaHHWs, SH — BBICOTA,
4 el B SH =12 cm, ﬁzl Uepes B, nposeneHa
BB 3
K M wiockocts (4B C}), mapamiensras ABC.
C Haiitu: S yo mp -

Pemrenne: T k. GOKOBEIE pe6pa PAaBHOHAKJIOHCHBI K INIOCKOCTH OCHO-

BaHUA, TO H — 1eHTp onucanHo# okpyxkHocTH AABC.
H — cepenuna AB, SK u SM — BricoThI rpaneit (ACS) u (CSB).

HK=%BC= 16 cm. HM=%AC= 5cM.

SK =+ SH? + HK? =144 + 256 = 20.
SM=+SH? + HM?* =144 + 25 = 13 cm.
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AB=vA4C* + CB* =/100+1024 = 2/281 .
S60K OB IOJIHON HMUPAaMUJIBI :% SH - AB +% SK - AC +% SM - BC =

— L (1224281 +10- 20+ 13 - 32) :%(24«/281 200 +416) =

2
=12+/281+ 308 = 4(3+/281 + 77) e’
S60K OB yC ITMPaMHUBI :1_25'6(“(““ = 175(3'\/ 281 + 77) CM2.

SB, 1 Ssc, 1
L= 10 —L=—

B

(T.K = .
SB 4 Sscg 16

Otser: %(3«/281 +77) e’

C-19.

1 B Ci

HaHO: ABCDEFA]B]ClDlElFI — Ipa- Oy
BWJIbHAsA IIpu3Ma, 01 — HOEHTP BEPXHETO

4 D,
AN
OCHOBAHHSI. '
1) Haiitu: a) BeKTOpHI, MPOTHBOIOIOKHO
HampaBieHHble O;F, C HadajioM U KOH- ‘ '
S
A D

LIOM B BEPIUMHAX [IPU3MBI;
0) BEKTOpPbI, WMEIOLINE JIMHBI, PaBHbIE

o

| FC|, HayaJloM ¥ KOHLIOM B BEpILIMHAaX s .

TIPU3MBIL.
2) Ot TouKHN 4; OTIOXXUTH BEKTOPHI, paBHbIE BekTopam B;D u OF .
Pemenne:

1)
a) Tk. 4,B|C\D\E\F| — TpaBWIbHBIN MECTUYTONBHUK, TO AB; ||
F] Cl || E1D1.

3HaYNT, BEKTOPHI, IPOTHUBOIIOIOKHO HANpaBlIeHHbIE BeKTOpY O, F] :

AB, ; FC, ; E\D,; AB; FC; ED.
0) T x. ABCDEF — npaBUIbHBIN 11IECTUYTOJIBHUK, TO AD = FC = BE.

3Ha4yuT, UMEIoLIe paBHble FC JUINHBL

—_— — — — — —

2) Tk. A\B;=ED u A\B, | ED, 10 A|B|DE — napajuienorpamm.
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3uaunt, A\E = B1D u AE || BiD. 3Hauur, IE =ﬁ .

BE || A\Fy, BE = 2A,F,. 3uauut, AF, =% BE=OF .

Otser: 1) a) F]CI;ITé; AlBl;ElDl;E;@&;E;a;ﬁ;

ﬁQ C\F 5 FCy 5 ADy; D4, ;BiE; E\By ;2) A_IE: u ﬁ

C-20.
1.
B, ¢ Jano: ABCDAB,C\D, — mnapai-
4 JIeIIeNHIIe .
7\ [IpencraButh BeKTOp DB Kak an-
B 9 C re0Opandeckylo CyMMy BEKTOPOB
A D l)_141> N D—B{ N DCI

—_—  — — —— —— — s —

Pemenne: DB = DC + CB = A;B; + C,B; =DB; —DA, + DB, —DC, =
=2 DB, - D4, - DC, .

Ortser: 2 D_B{ —D_A; -DC; .

2. lano: EABCDF — npaBujIbHBIA OKTadIp,

—_— —_ —_ —_ _— —_ -

KE+KA+KB+KC+KD+ KF=0.

Haiitu: Touky K.

Pemenne: O4eBUAHO — 3TO LEHTP OKTAIAPA.
OTBeT: HEHTpP OKTAdAPA.

C-21.
1.
By ¢ Jano: ABCDA,B,C\D, — mnapai-
4, D, nenenunen, ZAAD = ZA\AB,
/\ AD =a, AB = b, a > b, A4, = c,
B P fo A M — BricoTa, AM N BC = P.
A M DV Bripa3ute BekTOp 2173 yepes eau-

HUYHBIC BEKTOPBI ¢, ¢, U e3 , OTJIOXKCHHBIC OT BEPIIMHBI U COHA-

_ —s —

IIpaBJIEHHBIE COOTBETCTBEHHO C BEKTOpaMu AD ; AB; AA; .

Pemenne:
T x. LA1AD = LZA,4AB, To AP — Ouccekrpuca yria ZBAD.
Txk.AD || BC, 10 £LBPA = ZPAD = Z/BAP.
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3naunt, ABAP — paBHOOEIPEHHBIN.
3uauut, AB=BP =b.

—_—  — —— — ——  —

AP =AP— A4, = AB+ BP — A4, = AB+bAD A4, =

=ba+bgfce_3'. OTBeT:be1+be27ce3.

2. 0

Jano: AABC, E € AB, F € BC,

AE_CF_3 0 ¢ (4BC), OF =,

EB FB 2’

0A=p,0C=k. P R
Bripazuts BekTOp OF 4epes BEKTOPHL 71, P, k. 7
Pemenne: c

AE CF BE _ BF 2 .
K. — , TO — == u /B — o0mmuii.
EB FB AB CB 5

3uauut, AABC ~ AEBF. 3Hauur, EF = 2 .
AC 5
OF =OF + EF = OE+§AC OE += (OC OA) m+= 1?—%‘
OtBeT: m+— 2 k- Eﬁ .
5 5
C-22.
1. Ci

HaHO: ABCDAlBlchl — napaj-

nenenunen, M € BD, N € B,C,

MN || AC.

Haiitu: % —? BIN
MD NC

BM _a BN _c
Pewenue: [lyctp ——=— —
MD b’ NC d°

—?

—_— — —  —

MN =MD+ DC+CN =

CB, =

BD+DC+
a+b c+d

(4,4, — AD)=

(E—E)+E§+ d
a+b c+d

(b __d E+1—b E+d
a+b c+d a+b c+d

A4,
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—_— — — —

AC, = AD + AB + A4,
Tk MN|| AC, 10 MN =k - AC, =k AD + k AB + k A4,

b __4d =k b =2k b 2 ja 3 Ja_1
a+b c+d a+b a+b 3 |b 2 |b 2
1- b =k ; k:l ; d :l; £+1:3; izz.

a+b 3 c+d 3 |d d 1

d _ d__o ezl =L k=l

c+d c+d 3 3 3
MD 2 NC 1

2.
Hano: Touku 4, B, Cu D, A ¢ BC, O — npo-
M3BOJIbHAS TOYKA IIPOCTPAHCTBA.

Jlokaszarb: €CIIi TOYKH JIS)KAT B OJTHOU TIOCKO-
c¢th, TO OD =x0A4A+ yOB +:z0C ,x +y+z=1.
JlokazaTenbCcTBO:

—_ — —

CD=x-CA+y-CB; CD=0D-0C;

CA=04-0C; CB=0B-0C;
OD-0C=x-04-x-OC+y-OB-y-0C;
@zx-a+y-O_BE+(1—x—y)O—C>=x-a+y-a§+z-O_C',
rrex+y+z=1 Ur.n

Jano: MABCD — mnwpamuga, ABCD —
kBanpat, AB = BC = CD = AD = a, AMAB
— npaBwiIbHEIA, (MAB) L (ABC).

Haiitu: 1) S;,.;

2) MIOIaah CEYEHHUs, MPOBEIEHHOTO Yepe3
cepenuHy pedpa MD mnepneHIUKYISPHO
IUIOCKOCTH OCHOBAHUSI U Mapajie’bHo AB;
3) Z((AMB), (DMO));

4) yron Mexay MD 1 TUIOCKOCTBIO CEUSHUS;

5) H — Touka mepeceueHusl TUaroHanei cedeHus. Pa3ioxkute BeKTop

AH 1o BEKTOpaM E, AD wu H/i;
6) p(BC, MD).
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Pemenne:
1) T.x. AMAB — npaBunbHbIi, T0 AMAD u AMBC — paBHBIE paBHO-
OeZIpeHHbIE IPSIMOYTOJIbHBIEC TPEYTOJIbHUKH.

IIycte MO — BEICOTA, MO = af .

OE 1 CD. Tlo TTIT ME 1 CD.
ME = MO?* + OE* = ‘/%cﬂ +a? = “*2/7.

Torza S, :%MO~AB+2 %AM~AD+%ME- CD=

aZﬁ 1 , 1 aﬁ _ a’
2 +2 2a +2a 5 4(J§+\/7+4).
2) P — cepenuna MD.

T K. INIOCKOCTB CEYEHHUsI NMEPIEHANKYIAPHA IIOCKOCTH OCHOBaHMA H
napajiesnibHa AB, To 0OHa nmapanensHa mwiockoctu (MAB).

Yepes Touky P B mnockoctd (MAD) mnposenem mpsmyio PF,
napasiensHyo AM.

PFNAD=F.

Uepes Touxy F mpoBenaeM npsamyto FK, napamiensayo 4B.
FKNBC=K.

UYepes Touky P nposeaem npsamyro PT, napaiiensnyto FK.
PTAMC=T.

(PFKT) — uckomoe cedeHue.

PFKT — paBuoGenpennas tpaneuus, 1.X. PT || FK u PF = TK (AMAD
= AMBC).

PT — cpenuss muans ADMC: PT=% ,FK=a.

2
BricoTa ceuenus: lMO :&. Seceu -1 a+d a\/g = 3a \/5 .

2 4 2 2) 4 16
3) Pebpom mByrpaHHOro yria, 06pa30BaHHOTO IUIOCKOCTSIMH (AMB) u
(DMC), Oyner npsimast, poXosIiast uepe3 Touky M u napasiensHast AB.

3naunt, L((AMB), (DMC)) = ZOME.

OE:a-zzzﬁ YNE)
3

tgLOME= . 3nauut, ZL((AMB,(DMC)) = arctg ——.
g oM~ afs (« (DMC)) g3

4) T k. AD 1 (AMB), 0 L(4AD, (AMB)) = LAMD, T . (PFK) || (AMB)
= Z((PFK), MD) = ZAMD = 45°.
5) APHT ~ AFHK (1o 1ByM yriiam).
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mr_rr_1 AH-%AT+;E5:§ —(AM+AC)+— %AD—

HF FK 2
STy Sy TRy, Sy v + (4D + AB)+—AD:
3 3 6 3 3 6

~ LM +1ap+ 1 3B,
3 2 3
6) p(BC, MD) = p(BC, (AMD)) = BN, rne BN — Bricota AAMB.
a3

BN=——.
2

2
Otger: 1) “T(ﬁ+ﬁ+4) :2)
[

3a2f 23

;3) arctg— 4) 45°;

5)
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JOINOJIHUTEJIbBHBIE
CAMOCTOATEJIBHBIE PABOTBI

JIC-1

B-1.

1. Tpu TOYKH TMPOESKTHPYIOTCSA B IUIOCKOCTh. CKOIBKO MPH 3TOM MO-
KET MOJIYIUTHCS TOUEK Ha IJIOCKOCTH TPOCKINHU?

Pemenue:

OnHa, 1BE WM TPU TOYKH, B 3aBHCHMOCTH OT TOTO, IPUHAIJICKAT JIH
BTOpAs WK TPEThsI TOUKH MPSIMOH, MPOXOISIIEH depe3 MepByI0 TOUKY
MEPIIEHANKYIISIPHO TIOCKOCTH.

OTBeT: 0/1HA, JIBE WU TPH.

2. M306pasute poMO ¢ IEPICHIUKYIIPAMH, OMYIICHHBIMH U3 CEPEIH-
HBI OJTHOW U3 CTOPOH Ha €ro AUaroHasu.

Pewenue:

N3o0pakeHrEeM CITy>)KUT TPOHM3BOJIBHEIN MapamienorpamM. M3 cepe-
JIMHEBI OJTHOW U3 €r0 CTOPOH MPOBECTH OTPE3KHU JI0 KaXIOW U3 JUaro-
HaJIeH, MapajuIebHO IPYTOi QUaroHANH, T K. AWaroHad pomOa mep-
TICHIUKYIIIPHEL.

3. N300pa3ure MpaBWIGHBIA IMISCTHYTOJHEHUK C TEPICHINKYISIPOM,
OTIYIIEHHBIM H3 €T0 [IEHTpa Ha OJHY U3 €T0 CTOPOH.

Pewenue:

W3o0paskeHNeM CITy>)KUT IPOU3BOJIBHBIA MIECTHYTOJIBHUK C TOMapHO
napaJjieJIbHbIMU CTOPOHAMU U OTPE3KOM, COCAUHAIOMNM €0 HEHTP C
CEpPEeNMHON OJHOU U3 CTOPOH.

B-2.

1. Yto u3 cebs MpencTaBiSIOT MPOSKIUH ABYX MapaUICNbHBIX IMps-
MBIX Ha IJIOCKOCTH?

Pemenue:

Ecnu oHM mepneHIMKYISPHBI MIOCKOCTH, TO MPOEKIUeH OynyT nBe
TOYKH, HHAYEC — JIBE TPSMBbIC, BO3MOKHO COBITJIAFOIIUC.

OTBeT: 1B MapaJuIeIbHEIC MPSIMBIC, OJTHA MPSIMasi WK JIBE TOYKH.

2. V300pa3ute paBHOOCAPEHHBIA TPEYTOIBHUK C TEPICHIUKYIIPOM,
OTYIICHHBIM U3 CepeIUHBI OOKOBOI CTOPOHBI HA OCHOBAHHE.
Pemenne:

N3o0pakeHNEM CIYXKHUT TPOU3BONBHBIA TPEYTOJBHUK C OTPE3KOM,
COEIMHAIOILMM CEPEANHY OIHOM U3 CTOPOH C TOYKOH, AEALIEN OCHO-
BaHHUE B OTHOIIEHNH 3 : 1, cuuTast OT Jpyroil GOKOBOW CTOPOHEI.
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3. M3o0pa3ure NpaBWIBHBIA MIECTHYTOJIBHUK C HEPIEHANKYJISPOM,
ONYILIEHHBIM U3 €ro UEHTPa Ha MEHBIIYIO IUaroHalb.

Pemenue:

N300paskeHNEM CITY’)KUT IPOU3BOJBHBIA IMIECTUYTOIBHUK C TOMApHO
TapajuIeIbHBIMA CTOPOHAMH, MCHBIIICH €ro JHAarOHANBI0 U OTPE3KOM,
COCITUHSIFOIIIAM €0 IICHTP C CepeANHON ITOH JHUAarOHANH.

B-3.

1. mepeymcauTe CBOWCTBA MPSIMOYTOJBHUKA, KOTOPBIE COXPAHSIOTCS
IPY TapajjieIbHOM IPOEKTHPOBAHHH.

Pewenue:

[MapannensHble MPSMBIE OCTAIOTCS MAPAIIICTBHBIME, @ PABHBIE OTPE3-
K{ OCTAIOTCS PABHBIMH Ha 3THUX HPSMBIX.

CoxpaHsI0TCs Bce CBOMCTBA MPAMOYTOJIbHUKA KaK MapauIeiorpamMma.
2. V300pa3nTe npaBUIBHBINA MECTUYTOIBHUK C OMCCEKTPUCON OTHOTO
13 €ro BHCIIHUX YTJIOB.

Pemenue:
B, C,

Fi E
Buccekrpuca | mapamtensaa O M.
3. Karerst AC n BC npsimoyronsaoro tpeyronpauka ABC (£LC = 90°)
oTHOCATCA Kak 2 : 3. M300pa3uTe TPEyrodpHUK BMECTE C BHICOTOMA,
OITyIIEHHON M3 BEPIIMHBI IPSIMOTO yTIa.
Pemenne:
N3o0pakeHneM CIy»XuUT Npou3BOJibHBIN TpeyronbHuk AB|C;. Tax
KaK KaTeTbl TPEYrOJIbHUKA OTHOCATCA Kak 2 : 3, TO MX MPOEKLHUH Ha
THIIOTEHY3Y OTHOCATCS Kak 4 : 9. [ToaroMy Ha M300pa)KEHUH TUIIOTE-
HY3bl HY)KHO NOCTPOMTH Takyto Touky K, uto A|K, : Ki\B; =4 : 9.
Torna C;K; — u3o0paxeHue BHICOThI TPEYTOJIbHHKA.

B-4.

1. Ilepeunciute cBOWCTBA POMOA, KOTOPBIE COXPAHSIIOTCS MPU Mapali-
JIETIbHOM TIPOEKTUPOBAHUMU.

Pewenue:

[TapannenbHble NPsIMbIE OCTAIOTCS MapaJlieIbHBIMU, & PABHbIE OTPE3-
KU Ha HUX OCTArOTCsl paBHBIMH.

OTBET: COXPAHSIOTCS BCE CBOMCTBA poM0Oa KaK MmapasuieiorpaMMa.
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2. N3o6pasure pomO ¢ yriom 60° ¥ nepreHAnKyJIISIpOM, OITyIEHHBIM
13 TOYKH IIePEeCce4eHHUs JHaroHajed Ha CTOPOHY.

Pemenue:

ITycts ABCD pom6 ¢ yrimom BAD, paBubim 60°. Toraa TpeyroibHHK
ABD npasunbHbIi 1 BeicoTa BE, onymennas nva cropony AD, nemur
ee monoiam. [lepnenmuxynsp OF, onymieHHBIH U3 TOYKH mepecede-
Hus muaronanei O Ha AD, mapamrnenen BE. M3o0paxenuem pomba
CIYy)KUT Tpou3BoiibHbIH mapaiutenorpamm AB;CD,. Tloctpoum me-
muany B E; tpeyronsauka A;B\D; u nposogum O,F, || B,E;; OF; —
HCKOMBIH MepIEeHIUKYJIIAP.

3. M3obpaszure paBHOOenpeHHbld TpeyromsHuk ABC, y kortoporo
AB =BC =4 u AC =5, ¢ IGHTpOM BIIMCAaHHOW B TPEYTOJbHUK OKPYXK-
HOCTH.

Pewenue:

IleHTp BIIMCAaHHOK B TPEYTOJIBHUK OKPYKHOCTU €CTh TOYKA IIEpeceye-
Hus ero Ouccekrpuc. [Iycth mpousBonsHBIH TpeyronpHuk A B,C| ecTh
n3o0paxkeHHe AaHHOTO TpeyronbHuka. Meauana BE; ects m300pa-
’KEHHE OJHOM M3 OMCCEKTPHC ITOr0 TPEyroibHUKa. YTOOBI MOCTPOHTH
n3o0paxkeHne Apyroit OuccekTpuchl, HeoOXonumo Ha cropoHe B;C,
mocTpouTh Takyro Touky Ki, aro BiK; : K|C; =4 : 5. Torma A|K;, —
n300paKeHNe BTOPOU OMCCEKTPUCHI. ToOuka MX MEPECEYCHUS M eCTh
n300paXkeHHe LEHTpa BIIMCAaHHOI B TPEYTOJILHUK OKPYKHOCTH.

B-5.

1. Uto u3 ce0si mpeACTaBISIIOT MPOEKIHUU JIBYX CKPELIMBAIOIINXCS
MPSIMBIX Ha IIOCKOCTHU?

Pewenue:

Ecmu oHa W3 HUX MEPIEHAMKYIISPHA IIOCKOCTH, TO MpoeKiuei Oy-
JIYT TIpsiMasi ¥ TOYKa, MHAYe — JIBE MEePECEKAIOIINecs WU Mapaiesib-
HBIC TIPSIMBIC.

JIBe mepecekaroriuecs mpsMble, JBE MapauieibHbIe MpsMbIe, TpsSMast
U TOYKA.

2. N3o6pasure kBagpatr ABCD ¢ nepneHAnKyIsIpOM, ONYIIEHHBIM U3
BepmuHbl C Ha otpe3ok BE, rne E — cepenuna AD.

Pewenue:

[Tycte mapamienorpamm A;B,CD; ecTh n300pakeHne TaHHOTO KBAI-
para u E; — cepenuna A|D;. Ilycts F; — cepenuna A;B;, u C;F; N
B,E; = H;. CiH; u ectp u300pakeHue NepreHIUKYISPa, OMyIICHHOTO
n3 Touku C Ha BE.

3. N3o0pasute paBHOOeapennyto Tpanenuto ABCD (AD u BC — oc-
HOBAHHS) C YTJIIOM IIPH OCHOBAaHWH 45° M ¢ EHTPOM ONMHMCAHHON OKO-
JIO HEe OKPYKHOCTH.
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Pewenue:
IlenTp omMcaHHON OKpPY>XHOCTH JIEXKHUT B
TOYKE IIEPECEYCHUsT CEPEAMHHBIX IEPIICH-
Y p, AMKYIAPOB. OmuH U3 3THX NEpIIEH MKy 15~
! POB €CThb OCb CUMMETPHH JAHHOW Tparme-
LY, a APYrod MPOXOJUT YEPE3 OCHOBAHUE
BoIcoTEl BE ar0i#t Tpanemmu. Iloctpoenne

O IIOKa3aHO Ha PUCYHKE.

B-6.
1. Ilpoexuuu ABYX MpsIMBIX Ha IJIOCKOCTH MapayliesnbHbl. KakoBo B3a-
MMHOM MOJIOKEHNE CAMHX MPSIMBIX?
Pewenue:
W3 ycnoBus ciexyer, 4TO HaIIM MpPsSMBIE JIEKAT B IapayIeIbHBIX
IUIOCKOCTSX. 3HAYHUT OHU MO0 MapajuIeNnbHbL, THOO0 CKPEIIHBAIOTCS.
OtBeT: MpsiMbIe NMapajieIbHbIC WM CKPEIINBAIOIIHECS.
2. JlaHo n3zo0pakeHHe HEKOTOPOro TPEYroJbHUKA U LEHTPa €ro OIH-
CaHHOW OKpPY’KHOCTH, PaCIIOJIOKEHHOTO BHYTpH TpeyrosibHuka. [lo-
CTpOHTE N300pa’KEeHNE BBICOT ATOT'O TPEYTOJILHUKA.
Pemenune:
IIycts Tpeyromeuuk A;B,C; ectp
n3o0pakeHune Tpeyroiapauka ABC u
O, — wm300pakeHHEe IEHTpa OITHU-
caHHOW OKpyxHOCTH. Ha pucyHke
D, u E; — cepenunsr cropon B,C,
u AlBl, Torma OlDl n OlEl — H30-
C, OpaxeHue CEepelMHHBIX IEpIEH/M-
KyJisipoB. B Takom ciyyae m3o0Opa-
sxenus BoicoT APy u C K, mapamiensust O1D; u O(E;. U300paxenue
TpeTbell BbICOTHI BT mpoxomur uepe3 Touky H; mepeceuenus uzo-
OpakKeHUi ePBBIX ABYX BBICOT.
E, 3. U3oOpasute paBHOOEIPEHHBIH TPEYyroyb-
HUK C KBaJpaToM, IIOCTPOCHHBIM Ha €ro I'H-
MoTeHy3€¢ (KBaJpaT pacliojoKeH BHE Tpe-

A

T

Di Bi  yrosibHHKa).
Pemenne:
. Iyctb A;B;C; — u3o0pakenne gaHHOTO Tpe-
A Ci yrojbpHuka, npoBoauM AE; || CB,, AE, =

= 2Cle DlBl || A]Cl, D]B] = 2A1C1, TOTrJJa AlDlElBl — 1/1306pa>1<e—
HHE UCKOMOTI'O KBajJapara.
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JIC-2

B-1.
1. CymecTByeT 1 TpeXTPaHHBIA Yroj ¢ IDIOCKAMH yriaamu: a) 90°,
20°, 120°; 6) 40°, 30°, 70°?

Pewenue:

a) Het; 0) HeT, T.K. (OAWH W3) HAUOONBIINN YTOJI TOJDKEH OBITH MEHB-
1€ CYMMBI IBYX APYIHX.

OtBeT: a) HeT; 0) HeT.

2. B tpexrpannom yriie OABC Bce mutockue yriibl paBHbI 60°.

Kakoii yron ¢ miockocteto BOC cocrapnsier pedbpo OA?

Pemenne:

Iycts A npoenupyercs B . H u HK L BC
= AK L BC. Ilycts HK = x = OH = 2x,

OK =43 x.
T k. ZAOK = 60°, To OA =24/3 x =

= Z/AOH = arccosL.

5

OtBerT: arccos 1 .
NE)
3. I[Inockue yriel TpexrpaHHOro yria pasHel 45°, 60° u 90°. Haligure
JIBYTPAHHBIN Yo, JIeXalyi IpOTUB IIOCKOro yria B 60°.
Pemenne:
ITo Teopeme KOCHHYCOB [UIsl TPEXTPAHHOTO yIJIa:

NG

c0860° = c0s45°c0s90° + sin45°sin90°cosX = cosX =7 =

= cosX =% = X =45°.
2

OtBerT: 45°.

B-2.

1. CymecTByeT JIn TpeXIpaHHbIN yros ¢ IIockuMu yriamu: a) 100°,
150°, 110°; 6) 60°, 90°, 120°?

Pemenne:

a) HeT, T K. uX cymma 360°; 0) na.

2. B tpexrpannom yriie OABC ZAOC = ZAOB, ZBOC = 90°. Pebpo
OA cocraBnsieT ¢ IUIOCKOCTBIO ITPOTHBOJIEKAIIETO IUIOCKOTO Yrila
yrou 45°. Haligure paBHbIE IJIOCKHUE YIJIBL.
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Pemenne:
ITycts A npoernupyercs B T. H, Torna OH — 6uccexrpuca, AH=0OH =

NG
V2 2"

=X = HK=—x= 0K = ZAOK = arccos
2 \/EX

= arccosl = 60°.
2

Otser: 60°.

3. B TpexrpanHHoM yriie miaockue yrisl paBHel 120°, 120° u 90°. Haii-
JIUTE ABYTPAHHBII yToJI, IeXKaluii IPOTUB MEHBIIETO IIIIOCKOTO yIia.
Pemenne:

Io TeopeMe KOCHHYCOB JUIsl TPEXIPAHHOI0 yria: cos90° = cos*120° +

+ sin?120°cosx = 0 :l +i COSX => X = arccos —l .
4 4 3
1
OTBeT: arccos [— Ej .

B-3.

1. B TpexrpanHOM yrIIe Ba IIockuX yria pasael 110° u 100°. B ka-
KHX TPaHUIAX MOXET HaXOAUTHCS TPETUH INIOCKUH yromn?

Pemenne:

IlycTh X — BenMYMHA TPEThEro IJIOCKOro yria. Mcxoas u3 cBOWCTB
TUIOCKHX YTJIOB TPEXI'PAHHOTO YIjIa, HMEEeM:

X>10°, x<210° x+100°+ 110° <360°.

Ortcroga 10° <x < 150°.

Otsert: 10° <x < 150°.

2. B nupamune DABC ZDAC = ZDAB = 30°. /IByrpaHHblii yroa npu
pedpe AD pasen 90°, DC L AC u DB L AB, DC = DB = 20. Haiiaure
wiomians rpanu BDC.

Pemenne:

Paccmorpum Tpexrpannsiii yron DABC, y koTtoporo aBa miockux
yraa ADC u ADB pagnst 60°. [IByrpansstit yron ¢ pedopom AD pasen
90°. Torga no TeopemMe KOCHHYCOB

c0sZ/BDC = co0s?60° + sin®60° - c0s90° :i .
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SBDC:%AOO 1-%:200@:50\@.

OrtBerT: SOx/E .

3. Ilmockme yrimel TpexrpaHHOro yria paBabl 60°, 60° u 90°. Ecmm
CEeYeHHE ATOT0 YIia INIOCKOCTHIO, NEPIEHINKYIIIPHOM K TpaHy C HaH-
OOJIBIINM TUIOCKMM YIJIOM, HMeeT (OpMy pPaBHOOCIPEHHOIO Tpe-
YroibHUKa (OCHOBAaHHE TPEYTONBHHKA JICKUT B IFIOCKOCTH IIPSIMOTO
yIiia), TO CeKylIlasl INIOCKOCTh OTCEKaeT Ha pedpax TPeXIPaHHOTo yria
paBHbIE OTpe3Ku. JJokaxure.

Jloka3aTenbCcTBO:

Paccmotpum tpexrpannsiii yron OABC, y kotoporo

ZAOB = ZAOC = 60°, ZBOC = 90°.

ITnockocts BAC nepriennuxymnspua miockoctu BOC u AB = AC. To-
ria nepneHaukysip AM, onymeHssi 13 Touku A Ha rutockocts BOC,
nornazieT B Touky M — cepenuny BC, T.e. B IIeHTp onMcaHHON OKOJIO
npsiMOyTroibpHOTO Tpeyroiapanka BOC okpyxHOCTH. OTCIONA CIIEdyeT,
yro MB = MC = MO.

Tak kak ZAOC = ZAOB = 60°, £(OMB, AMB) = 90° ZBOM =
= Z/COM = 45° = mno Teopeme kocunycoB ZAOM = 45° = AO =
= OB = 0OC, uto u TpeboBaNIOCh JOKA3aTh.

B-4.

1. B kakux rpaHuiiax MOryT U3MEHSTHCS IJIOCKUE YTJIbl IPU CTOPOHE
OCHOBaHHS MPABWIHHON MATHYTOIBHON MUPaMHUIBI?

Pemenne:

[mockme yrmel TpH  BEpHIMHE HW3MEHSIOTCS B Ipenenax

o

O<a<360

=72°, = 1OpH CTOPOHE OCHOBaHMA B IIpelesax

180°—a

<X<90°, 1.€. 54° <X <90°.

2. B nupamune DABC ZDAC = ZDAB = 60°. /IByrpaHHblii yron npu
pebpe AD pagen 120°, DC L AC, DB L AB, BC =1/39 . Haiizgure pa-

JINYC OKPY>KHOCTH, OTIHCAHHOH 0KoJIo TpeyrompHIka BDC.
Pemenne:

e o]

= sin/BDC =

RECI-. BC V39
8

" 2sinZBDC  2.439
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3. [Inockue yribl TpexrpanHoro yria 60°, 60° u 90°. Jlokaxute, 4TO
IUIOCKOCTh, OTCEKAIoUIasi OT pedep TpH paBHBIX OTpe3Ka, MEepHEeHIH-
KyJISipHA IUIOCKOCTH TIPSIMOTO YTJIa.

JlokazarenbCcTBO:

T k. AO=BO=0Cu ZAOB = ZAOC =60°, To AO=AB=AC = A
MIPOCUUPYETCS B IEHTP OMHMCAHHON OKPY)KHOCTH OKOJIO HPSIMOYTOJIb-
Horo Tpeyroisauka OBC, 1.e. Ha cepenuny BC = ABC L BOC.

B-S.

1. Jlokaxwure, YTO B TPEXI'PAHHOM YIJIe MPOTHB PaBHBIX IIOCKUX YT-
JIOB JIEKAaT paBHBIE JBYI'PAHHBIE YTIIbIL.

Jloka3aTenbCcTBO:

DTO OYEBUIHBIM O0pa30M CIEAYET U3 CHMMETPUYHOCTH TEOPEMBI
KOCHHYCOB OTHOCHTEIIBHO BXOJISIIMX B HEE INIOCKHX YTJIOB.

2. B nakmonnoii tpeyroipHoii mpusme ABCAB,C; LAAC = 45°,
ZAAB = 60°, Z/BAC =90°, AC =+/6 , AB=2/3, AA, = 5.

Haiitu: Sgoy .

Pewenue:

[TocTpoum nepneHMKyIIsIpHOE cedenue mpusmbl A,B,Cy;

AC, = AC - sind5® =6 —==3, AB, = AB - sin60° =

NG

=23 % =3. Yron B,A,C, HaxoauM, HCHONB3ysI TEOpEMY KOCHHY-

COB JIJIs TpeXIpaHHOTO yria. Mmeem:
¢0s90° = c0s45° - cos60° + sind5° - cos60° - cos £LB,A,C,;

N !

— +—c0s£B,A,C, =0; cos£B,ACo=——.

4 4 NE)

Cropony B,C, HaxoauMm 110 T€opeMe KOCHHYCOB.

Bzcz—\/9+3—2-3\/§(—%]:3\/§,

Pa,B.C, :3+\/§+3\/§:\/§(\/§+1+\/g)_
S60K :5x/§(x/§+l+\/€)
Otser: 5v3(6 +4/3 +1).

3. OcuoBanuem mupamuasl MABCD ciryxut kBagpaT co CTOpOHOI a.
I'pans MAB — npaBmiibHBIN TPEyTOIBHUK, TNIOCKOCTh KOTOPOTO TIEp-
NEHAUKYJIIpHA IUIOCKOCTH OCHOBaHMA. Halinure nByrpaHHBId yroi
nipu pedpe MD.
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Pemenne:
Heobxoaumo paccmotpers Tpexrpannblii yron DAMC, y koroporo

/MDA =45°, ZADC = 90° u cosZMDC - .
242

IlycTh HCKOMBII IBYTpaHHBIA Yoyl — O.

1 .
Torma cos90° = cos45° —— + sin45° —7 cosa.

22 212

Orcroma coso :—L H 0L = arccos LJ ~112°12".

el

OTBeT: arccos [— LJ ~ 112°12".

7

B-6.

1. JIokaXXuTe, 9TO B TPEXTPAHHOM yIJIE IPOTHB PABHBIX JBYTPAHHBIX
YIJIOB JIE)KaT PaBHBIE IUIOCKHE YIJIbI.

JoxazaTenbCcTBo:

Crenyer U3 TeOpeMbl KOCUHYCOB JUIsl TPEXTPAHHOTO yIiia.

2.B npaBunbHOM YeTHIPEXyTroIbHOM MUpaMuUe IBYTPAHHBIA YTOJI MIPU
6oxoBOM pebpe paBeH 120°, a BeicoTa O0KOBO# rpanu M. Haimgure
IUTOIIA/(b OOKOBOM MOBEPXHOCTH MUPAMHUIBI.

Pemienne:

Paccmorpum npaBmineHyr0 mupamuny MABCD. B tpexrpanHom yrie
CMBD oaua miockuit yron BCD mpsmoit, a apa aqpyrux — MCD u
MCB o603nauuM 3a o. JIByrpanssiii yrou npu pedpe MC pasen 120°.
Torpa o TeopemMe KOCHHYCOB UMEEM:

€0s90° = cos’a + sin’a. - cos120°.

Orcioma tg’o = 2. ITycts MK — BbicoTa 60koBOi# rpann DMC. Toraa

KC=m- ctga=ﬂ.
V2
B Takom ciryyae cTopoHa OCHOBaHUS paBHA mvy2 .
S6OK :% Pocn - MK = Zm\/z m =2m2'\/5,
Otser: 2m?4/2 .
3. OcnoBanueMm mupamuasl MABCD ciryxut kBaznpaT co CTOPOHOM a.
Pe6po MB paBHO a ¥ epHEHIUKYIISPHO IOCKOCTH OCHOBAHHUSL.
Haiinure BenuunHy AByrpaHHoro yria ¢ pedpom MD.
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Pemenne:
Heobxoaumo paccmotpers Tpexrpannslii yron DAMC, y koroporo

c0s/MDA = cos/MDC =—L

NE)

HCKOMOTO JIByTPaHHOTO yTJIa.

11 V2 V2

Torma c0s90° =— - — +— - — cosaL..

NN RN

OTcrona coso =—% uo=120°.

, ZADC = 90°. Ilycth o0 — Beau4HMHA

Otset: 120°.
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KOHTPOJIBHBIE PABOTbI

K-1

B-1.
1. Jano: A, C,M,P e a; B ¢ a.
Ioctpouts: MP N ABC.

Ioctpoenue:
IIposeaute mpsimyto AC, a Takxe MP. Touka uX nepecedyeHuss — Uc-
komas, T.K. AC € ABC. B

2. lano: AABC u AADC — nexat B pa3HbIX
mwiockoctsix, £ € AB, F € BC, EF || ADC,

P u K — cepenunbl AD u DC cooTBeTCT- £

BeHHO, ZABC =40°, Z/BCA = 80°. F

Joxkazate: EF || PK. 4 ld D
Haiitn: Z(PK, AB), HaiiTh MX pacoyoxe- W
HHE. -

Pewenue:

1) EF n AC nexar B ogHol miockoctd u EF || ACD = EF || AC.
PK — cpennsist muanst AADC = PK || AC = EF || PK.

2) PK n AB cxpemmBaroresi, TK. PK € ADC, AB " ADC =4 ¢ PK
1.X. AC || PK, T0 Z(PK, AB) = Z(AC, AB) = ZBAC

ZBAC =180°—40° — 80° = 60°.

Ortgert: 60°.

3. lavo: aoNB=m,a c a.

Haiitu: B3anMHOe pacrosioxkeHue a u .

Pemenne: JInbo nepecekarorcsi, 1100 MapaienbHbl, T K. ¢ ¢ m 1100
nepeceKaroTcs, TM00 mapajuIesIbHbI eH.

OtBeT: 100 MepeceKarTCs, N0 mapauIeIbHEL.

4. By C
HaHO: ABCDA1B1C1D1 — Ky6,
E € AA,, F € DD, M € CC,. D, M

A

Hoctpouts: EFM M .

ITocTpoenue: E

FM u CD nexar B OHOH TUIOCKOCTH. >
FE u AD nexat B 0IHOM TIJIOCKOCTH. B
FMNCD=X,tx.CD € o, 10 X € Ol
FENAD=Y,1x. AD e a,0Y € Q.
XY uckomas npsiMas.
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1.

Hano: 4, B € a, C € .

Hocrpouts: ABC N a, ABC N B.
ITocTpoenue:

I[Iycte AB m"m =D, torma BD = ABC N a
uCD=ABCn B.

B 2.

Hano: AABC u ADCE nexaT B pa3HBIX IUTIOC-
KocTsx, AB || DE, F € CE, ZFED = 60°,
ZDFE =100°.

Hocrpouts: ABC N DCE.

c Haiitu: B3aumuoe pacnonoxenne AB u DF;
Z(4B, DF).

Pemenue:

1) IIpsamas, npoxoxasmias yepe3 C napaniensHo AB u DE.

2) Tk. AB || DE u DF N DE, t0 AB u DF ckpemuBaiorcs, T K. AB ||
DE, to (4B, DF) = ZFDE.

ZFDE = 180° — 100° — 60° = 20°

Ortser: 20°.

3.
Hano:a||o,M e a,ccoa,M¢&c,Meb,b| a.

Haiitu: B3anmHoe pacrosioxenue b u c.

Pewenue:

O4eBHHO, MO0 TEepeceKaroTesl, TH00 MapajUICbHBL, T K. IpsMas ¢
MOXeT OBITh KaK MapauleNnbHa, TaK U He MapaiiesbHa d.

OtBeT: MO0 TIepeceKaroTCs, JTN00 MapaneabHBbl.

D

4.
% Havo: o N B=m, AB € a, CD € J.
o c B HatiTu: 9T0 HY)XHO U3MECHUTH B YCIOBHH, YTOOBI EF
1 MK Moriu ObITh TapaieTsHBIMU.
" Pemenne:

E, F
OueBnaHO, COBMECTUTH TOUKH B u C B 0fHY, TOT1Ia
M K| mpsmeie EF u MK GyayT nexaTb B OJXHOM IIIOCKO-
7 CTH M => MOTYT OBITh IapaJuIeIbHBL, WIN eciu AB ||

CD, to EF m MK moryT OBITh mapaieNbHBL, T.K.
OyIyT JIS)KATh B OJIHOM IIIOCKOCTH.
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B-3.

1. Tavo: A, C,E,F e o, B ¢ a.

Hocrpouts: EF N ABC =7

Ioctpoenwne: Ilposenute AC u EF, mMycTh OHH IEPECEKAIOTCS B
T. D = oHa uckomasl.

2. £
Hano: tpanemust ABCD (AD || BC), AAED He ne-
JKHT C HeW B OfHOM 1iockoct, M € AE, P € DE, u
MP || ABC, ZABC =110°.

1) oxazars: MP || BC.

2) Haiitu: B3amMHoe pacmonoxenue MP u AB,
Z(MP, AB).

Pewenne: T x. MP || ABC, MP u AD nexat B OJHOW ILJIOCKOCTH, TO
MP || AD = MP || BC. MP || AD n AD N AB = MP u AB — ckpeu-
Batorcs u L(MP, AB) = Z(AD, AB) = 180° — ZABC = 70°.

OtgerT: ckpemuBaroTcs; 70°.

3. Jano:aNPB=myaca,bcp.

Haiitu: B3anMHOe pacnionoxeHue a u b.

Pemenne: MoryT nepecekarscsi, ObITh NapauICIbHBIMU WM CKPEIH-
BarOUINMUCH.

4. ,HaHO: ABCDA1B1C1D1 — KY6, M e AA], P e DlD, K e C1C
octpouts: MPK N A,B,C;.

IToctpoenue: PK u D,C, nexar B OJHON MIIOCKOCTH.

PMw AD, nexxat B 0JTHOH TIOCKOCTH.

PM DA =X, Tx. Ai\D, c A1B,C; = X € 4,B,C;.
PKNDC;=Y,1.x. Di|C, c A\B,C, =Y € 4,B,C\.

XY — uckomas npsmasi.

B-4.

1. Jano: E, F,e B M e a,an B=m.

octpouts: EMF M a. EMF N B.

ITocTpoenue:

[ycts EFN"m=D = MD =0 N EMF,aDF =0 N EMF.
2.
Hano: ABCD — tpaneuus, (4D || BC),
AD € o, BE | CF,E, F € q,

/AN
ZABC = 150°. -‘
—

1) Hokazats: BCFE — mapaiienorpaMmum.
2) Haiftu: B3aumHOe pacmonoxenue EF
u AB, Z(EF, AB).
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Pemenne:

[Mpennonoxum, EF ve napamiensHa AD, torna 1.x. BC || AD, To BE n
CF — CKpeIMBaroTCs, a M0 YCIOBUIO OHH MapajulelbHbl = MPOTUBO-
peune = EF || AD = EF || BC = BCFE — napauenorpamm = EF u
AB — ckpemmBatores, a ZL(EF, DB) = Z(BC, AB); T x. ZABC = 150°,
10 £(BC, AB) = 180°-150° = 30°, T.K. yroia MeXIy IpSIMBIMU JICKUAT
B npoMexxyTke Mexxay 0 u 90°, Biitoyast KOHITBI.

Ortser: 30°.

3. Mano: AB ¢ o, CD € a.

Haiitu: MoxHO 1 yTBepkAatTh, uto ABCD — napamienorpamm?
Pemenne: Her, T.k. mapamienorpaMm — 1mjiockast GUrypa, a oTpe3ku
AB n CD MOryT CKpemuBaThCs.

OtBerT: HeT.
m 4. lano: AB e o, CD € B,oan B =m.
o ) Haliti: 9TO Hy»KHO M3MEHUTBH B YCJIOBHH, 4TOOBI AC
u BD mornu nepecekarbcsl.
v c Pemennue:.
AC n BD — ckpemmuBaiorcsi. OHH MOTYT mepece-
Katbcs, ec AB u CD niepecexatotcst wii AB || CD,

y p| Ttorma AC u BD GynyT nexatb B OHOW IIOCKOCTH U
TaK)Ke MOTYT MEePECEKAThCSI.
Otser: mubo AB || CD, mubo AB N CD # &.

K-2
B-1
1.
< m Hano: ABCD u ADFE — napa-
JIENIOTPaMMBlI, JISKAIKe B Pa3HbIX
L 5 IUIOCKOCTSX, m || BC,
mNABE =H,m "CDF =P.
Hoxazate: HPFE — mnapaieno-
B rpamM.
JoxazaTenbCcTBo:
L m || BC=HP || BC = HP || AD =
4 E —=HP||FE. T.x. AB||CD u AE || DF

u AB N AE w CD N DF, 10 ABE || CDF.
T k. HP || EF v OHH 3aKJIIOUCHBI MEXy TapauIeIbHBIMU IIOCKOCTS-
mu, 10 HP = EF = HPFE — napannenorpamum.
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2.

Hano:an a=A4,anpB=28,

a; Mo :Al.

[ocTpouts: a; M . T
IToctpoenue: waw
Iposenute AA;. llposenute BB || A4, T

BB, N a, =B, = B; — uckomas.

3.
Hano: DABC— terpasnp, £LDBA=/DBC=90°,
DB=6,4AB=BC=8,4C=12.

[TocTponTh: CeYEHUE IUIOCKOCTBIO, IMPOXOJIs-
nier yepes cepenuny DB napamnensHo ADC.
Haiitn: Sceq

Pemenne:

[yctes FD=FB. llposonum FE||DC, EG || AC =
= FEG — wuckomoe ceuenne. DB | ACB =
= DB1BH (DH1AC)= 1o teopeme ITudaropa

DH=4/6> + (8> —62) =8 = S(ADC) :%- 12-2=48 =

— S(FEG) :% S(DC) = 12.

Ortger: 12.
4.
Hano: ABCDA,B,C,D; — napaijenenunen, @ —
npsimast B iockoctu ABC, E € AD, F € C,C.
[TocTpouTh: cedeHHe IIOCKOCTHIO, MPOXOJISIICH
yepe3 TOUKH E U F, napamiessHo IpsIMoil a.
Ioctpoenue:

T k. He 3a7aHO CKOJIBKO-HHOYIbh KOHKPETHOTO
TOJIOKEHH TOYKH E 1 F, a Taxke HarpaBiICHUS
MPSMOH @, BO3MOXKHO HECKOJBKO BH/IOB CEUCHUM:
OT YETHIPEXYTOJIbHUKOB [I0 IIECTHYTOJbHHUKOB.
3necs Oymer pa3oOpaH camblii oOmImiA cirydait
IIECTHYTOJIBHOTO CEYCHHUS.

[poBomum EG || a, G € DC; GF no nepeceuenus ¢ D,C, B T. H;
HI||a (HI " B\C, =1, Hl N A,B, =K); KL | FG; LE = EGFIKL —
HCKOMOE CEYEHHE.
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1.

Hano: AABC ¢ a, A4, || o, BB, || o, A4;, BBy —
Menuansl, BE || CF, E, F € a.

Hoxkazate: ECBF — mapajuienorpamm.
JlokazaTenbCTBO:

Tk. AA] || o, BB1 || (047t AlA M BlB, 10 ABC || o =
= BE u CF — 0oTpe3Kku HapauieIbHBIX MPSIMBIX,
3aKIIFOUYCHHBIX MEX]y NapajjieIbHBIMHU IIOCKOCTSI-
Mu = BE = CF = BCFE — mapajienorpamm.

Hano: a||B,ana=4,anP=B,bna=C,
bNpB=D.

Haiitu: B3anMHOe pacrosioKeHue MpsMbIX ¢ U b.
Pemenne:

T x. AC u BD — ckpeuuBaroTcs, TO CKPEeIInBalOTCs
uABc CD.

OTBeT: CKpeLIBarOTCS.

B, C

A F D
Hano: ABCDAB,C\D; — ky0 co cTopoHO# a, F' — cepenuna AD.
Uepes F napannensHo DA, B| IpoBeEHO CEUECHHUE.
Haiitu: ero nepumerp.
Pewenue:
Mposopum FG || A\D, GH || DC, HI | FG, FI = FGHI — uckomoe
CCUCHHE.

2 2
FI—GH—a,FG—HI—WIaTJraT:\Ea =

:>P=a+a+\/§a=2a+\/§a.
OtBerT: \/Ea+2a.
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4.
Hano: MABC — tetpasap,

K e MB, a c ABC.

IIposectu: ceuenue uepe3 T. C u K
TrapaJuIeNbHo a.

IMoctpoenue:

Coemunsiem CK. Ilposomgmm CF
MapajuleNbHO @ IO TIEPEcEedeHUst C
AB B T. F. FK " AM = H = HKC
— HMCKOMOE CeYeHHe. DTO A CIIy-
qasi, ecu F nexuT nesee T. 4, Ui
Cily4ast, KOTJa JISKUT Mexny 4 u B
WIN TIpaBee T. B, pelIeHne aHaIOTHYHOE.

B-3.

1. D
Hano: ABCD, EBCF — npsAMOYTOJIbHUKH, <
JIeKAIKe B Pa3HbIX MIIOCKOCTSIX, || AD,
anNABE=P,a nDCF=H.

Hoxazars: PHCB — mapaiienorpamm. '
JloKa3aTenbCTBO: ’v
AB || DC, BE || CF, AB N BE,DC n CF = AA
ABE || DCF = PH n BC — oTpe3ku IByX

napajuienbHbiX npsiMeix (TK. PH || AD n

AD || BC, to PH || BC), 3aKkJII04€HHBIX MEX]y MapajiedbHbIMHU IIOC-
koctsiMu = PH = BC = PHCB — mapaienorpaMm.

2.

Hano: a||B,anb=M,anoa=A4,anB=18,
bnpB=D.

IMoctpouts: b Moo —?

IToctpoenue:

Crpoum AF || BD, AF N b = F = F — uckomas.

3.
Hano: DABC — tetpasap, AM = CM,

/ZDBM =90°, DB =6, DM = 10.

[MocTpouTts: ceueHue, Npoxonsllee Yepe3 cepe-
nuny DC, napannensno DMB.

Haiitu: nmnomaab ceyeHus.
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Pewenue:
CP = PD. Ilposogum PQ || DM, QR || MB, RP = PQR — uckomoe
CeUeHHeE.

S(BMD) =%~6'«/100—36 —24 =8, =i 24=6,

T.K. APOR ~ ADMB ¢ xo3ddunmeHToM % .

Ortger: 6.
B, 0 ¢ 4, Nano: ABCDA,B,C\D, — mnapannene-
DY, munen, E € AB, P € D|C,, a — npsmasl.
4 [TocTpouTs: cedeHue, NPOXOAALIEE Uepe3
; y T. P u E, napaniensHo OpsMoH a.
Pemenue:
k//|B c Iposomum: EG || a, G € AD.
E / posoaum: PO || a, O € B,C,.

PMGETQ — nckoMoe ceueHue.

R
B

4 G D pomnsem EG, EG N CD =R.
y EGNBC=K,QKNBD, =T
p PRNDD =M
c

B-4.
1. dano: ABCD — Ttpaneuns, AD || BC,
AC||a, BD || o, AE || BF, E € a,
4 Feo.
= Hoxkazate: ABFE — napasienorpaMm.
JlokazaTenbCcTBO:

Tx. AC || o, BD || o« uw AC n BD, T0

ABC || o = AE n BF — 0Tpe3KH JBYyX

MapajuIeNbHBIX MPAMBIX, 3aKITIOYCHHBIX
MEXAY IBYMS MapajuleIbHBIMHM IUIOCKOCTSIMU = AE = BF = ABFE
— napamienorpamm. 4.T.1.

Hano:a||B,ana=4,anPB=B,bna=C,
bNnB=D.

Haiitu: B3anMHOe pacnoioxeHue a u b.
Pemenne:

T.x. AC e mapamnensHa BD, To AB n CD nexar
B Pa3HBIX INIOCKOCTSIX => OHH CKPEIINBAIOTCS.
OTBeT: CKpeIUBaOTC.
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3. B C
Hano: ABCDA,B,C,D| — napannenenumnesn
C MNpsMOYToJbHBIMH TpaHsaMH, AD = 4, o D,
DC=8,C,C=6,DP=PC.
[MocTpouTh: cedeHue, MPOXOJsAIIee dUepes s
T. P, mapamensaoe 4B, C. 0
Haiitu: ero nepumerp.

Pemenue:

IpoBoaum PQ || AD, OR || AB1, RS || AD, u SP.
OueBuano, PORS — ©ckoMoOe ceueHue.

8) (6)
P=2-4+2. (Ej {E) =8+2-425=18.

Ortger: 18.
4.
Hano: DABC — tetpasrap. M € AD,

ac (ABO)=o.

IToctpouts ceueHue TeTpasapa IIOCKOCTBIO,
npoxoaduei uepes Touku C u M napauiensHO
IpsIMOii a.

[Mocrpoenue CF || a, F € AB.

FM " DB = G; = GMC — uckoMoe cedycHHe.

A4 D

K-3
B-1.
1. K
Hano: KABC — tetpasap, KB L ABC,
KB =5\6,AC=BC=10, ZBAC = 30°.
Hatitu: P(K, AC).
Pemenne:
£C=120° = AB* =2A4C*(1 — c0s120°) = B 4

:200(1%):300 = AB=1043.

KH 1 AC = BH | AC = BH =
= AB - sin30° =53 =

— KH =(5J6)? + (5v/3)* =/25(6+3) =15.

Ortser: 15.
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2.
Hano: MABC — tetpasap, AC = CB =4,
ZC=90°, MA = MB = MC, p(M, ABC) =243 .
Hoxazate: AMB 1 ABC.

A .‘V 5 Haitru: Z/(BMC, ABC), Z/(MC, ABC).

" K Pewenue:

c T x. M paBHOyIajeHa OT BEPLIMH, TO OHA IpPO-
eIUpPYyeTCsl B IICHTP OIMCAHHOW OKPY>XHOCTH, T.€. B cepeauny AB.
[Tycts 310 Oymer 1. H, Torna MHC — nuHEHHBIA yroi IByTrpaHHOTO
yraa mexny ABC n AMB = ouu nepnieHaukysipasl. [Iycte HK | CB
= MK 1 BC (110 TeopeMe 0 TpeX NepIeHIUKYIIPax).

N

HK =% AC=2 = /MKH = arctg % =60° = Z(BMC, ABC)

'g

24/3
ZL(MC, ABC)= ZMCH = arctg@ = arctg \/_ = arctg \/E .
HC 242 2

OtBer: 60°, arctg\/g .

3. Mano: MABC — tetpasap, AC= CB =4,
ZC=90° MA=MB=MC, p(M, ABC) = 243
Haiitu: p(E, BMC), rne E — cepennna AC.
Pemenune:

g P(E, BMC)=HF - sin£(ABC, BMC) =

N

= ECsin/(4BC, BMC) =2 - *==13.

'S
=
o)
<
~

OrTBerT: \/5 .

B-2.

1. Tano: AABC, AC=BC=8, a.c AC,

p(a, B)=4, ZABC =22°30".

Haiitu: Z(ABC< o).

Pewenue: Ilposenem BH 1 AC u HK L AC,
K € o. Onycrum BF 1 HK, F € HK.
I[lo Teopeme o0 Tpex MeEPICHAUKYIIPAX
FB1 AC = BF 1 oo = BF =4.
ZC=180°—-22°30"—22°30" = 135° =

— S(4BC) =%- 8. 8- sinl35° =32 -g=16\/§ =
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:BH—%:% = BH=4J2 =

= /FHB = arcsinﬂ = arcsinL =45°. Ortser: 45°.
BH 2

2. M

Hano: ABCD — xBanpat, AB =4 cwM,

AMB 1 ABC, AM = MB =26 cm.

Jlokazate: BC 1 AM. c
Haiitu: Z(MC, ABC). —"
Pemienmue: 4 D
IIposenem MH | AB = MH | ABC (t.x. MH | BC) = AM 1 BC o

TEOPEME O TPEX NEPINCHAUKYJIApax. Y.T.4.

MH 1 CH. CH=+4% +2% =245 .
SAMB) =6 + 226 -2)- 2.2 =2V24- 4 =45 =

— MH=25 25 = /MCH = arctg M = arctgl = 45°.
AB CH

Otgert: 45°.

3. Hano: ABCD — xBanpat, AB =4 cm, AMB 1 ABC,

AM = MB =2:/6 cm.

Haiitu: p(4, DMC).

Pemenne: AABC — paBHoOenpeHHbIit = AMDC — paBHOOEAPEHHBIN.
MK L DC. HF 1 MK = HF 1 MDC no Teopeme O Tpex

nepreHaAnKyapax = p(4, MDC) = HF. MK =~+/20+16 = 6.
_2S(MKH) 245-4 45

HF OrtBert: 2 CM.

MK 6 3 3

M

B-3.
1. Tano: ABCD — pom0, AB =4 cwm,
BM 1 ABC, BM =23 em, ZADC = 150°. ¢ b
Haiitu: p(M, AD).

. B A
Pemenue:

IIposogum BH 1 AD = MH L AD (mo
TTID), MH = p(M, AD)

S=4o4~sin150°:8:>BH=%=2:>MH=«/12+4=4.

H

OtBeT: 4 cM.
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2.

Hano: AABC — mpaBwibHbl, AB=4 cM, M
paBHOyZIaieHa oT ero ctopoH, oM, ABC)=2 cm.
Joxazate: AMO 1. BMC.

Haiitu: Z(BMC, ABC), Z(MC, ABC).

L]
KRl Pemenue:
H AH 1 BC = MH L BC = CB L AMO =

B

N

= ZMHA = arctg

CH

cos30°

e

= AMO 1 BMC. Y.1.1.

23 :OHf—AHf—MHfi
=60° = Z(BMC, ABC).
i
23 B

; ZMCO =arctg —— = arctg —.
g 4 g 2

NG

Otgert: 60°, arctg -

M

3.

Hano: AABC — npaswibHbIiA, AB=4 cMm, M pas-
HOyZaJleHa OT ero cTopoH, p (M, ABC) =2 cM,
EcAC AE - EC=2:1.

Haiitu: p (E, BMC).

Pemienne:

Iposenem AKL MH = AK = AH - sin/MHA =

zf‘/_

OueBugHo, AK = p (4, BMC) = 3,0 (E,BMC)= p(E,BMC)=1.

Otset: 1 cMm.

B-4.

168

1. Jano: ABCD — pom0, AB =12 cm,
ZBCD=30° a5 AD, p(a, BC) =343 cm.
Haittu: Z(o,, ABC).

Pewmenue:

C BH1AD.S=12-12-sin30°=72 =
A s

= BH=——=6.
AD
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Crponm (BHE) L 0.1 (ABC) (E € 0) = BE=3y3 =

= /EHB = arcsin% =60°. Otgert: 60°.

2. Jlano: AABC, AC=BC =3 cm, /C=90°, M
AMC L ABC, AM = MC =+/6 cm.
Jlokaszate: MC L BC.

Haiitu: £(MB, ABC). 4
Pemenue: I

T k. MAC L ACB, 1o npsimast MC tipoenmpyer- 4 Y 5
cs Ha npsimyio AC = 1o TeopeMe 0 Tpex mep- ‘V
neaaukysapax MC L CB. Y.t.a. MH 1 AC = c

6_2
= /MBH = arcsin MH _ arcsin 4_ arcsinl =30°.
MB 9+6 2

Otser: 30°.
3. Hano: AABC, AC=BC =3 cm, ZC=90°,
AMC 1 ABC, AM = MC =+/6 cwm,
E — cepenuna AB.
Haiitu: p(E, BMC).
Pemenue: p(4, BMC) = AK, AK 1 MC,
9

I N
AK=—n——="——— |
J6 4
1
T x. E— cepenuna AB, To p(E, BMC) =% p(4, BMC) =¥ .
3410
OrtBer: CM.
8
K-4
B-1. B G
1. b
Ilano: ABCDA,B,C,D, — npsimoii mapan-
nenenunen, ABCD — pom6, ZBAD = 60°,
AB=a, Z(BCD, BC\D) = 60°. 3
Haviti: Syom - «
0
A D
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Pemenue:
[Tycte O — TOYKa MepeceveHus TuaroHaiei pomoa, Torna

Z(BCD, BC,D)=2C,0C = 60° = C,C = OC - tg60° =% AC - tg60° =

:%\/a2 +a® =24’ cos120° ~tg60°:%a ,2[1+%) - tg60° :%ax/gw/_:

=39 G =4 37“ a+2 - dsin60° = 64> +13 .

Orser: 6a° + \/5 a.

2.

Hano: DABC — TteTrpadap, BbICOTa paBHa 5,
ZACB = 90°, ZBAC = 30°, CB = 10, 60koBbIE
peOpa paBHOHAKIIOHEHBI K IUIOCKOCTH OCHOBa-
HUSL.

Haiitu: Sgy .

B Pemenue:

T k. peOpa paBHOHAKJIOHEHBI, TO D NpOeUpyeTcs B LIEHTP OIMCaHHON
OKpY>KHOCTH, T.€. B cepenuny AB. Ilycts 3T0 Oyner T. H.

AB =120, AC=103 . HK 1 AC, HL 1 BC.
HK = AH - sin30° = 5; HL = HB - sin60° =54/3 .

DK=+25+25=5J2 ; DL=425+75=10 =

= Ssox :%(5-20+10-10+10\/§-5ﬁ):25(4 +6).

Otsert: 25(4 +6 ).

3.
Hano: DABC — Tetpasp, BEICOTa paBHA
5, ZACB = 90°, ZBAC = 30°, CB = 10,
0OoKOBBIC peOpa paBHOHAKIOHEHBI K ILTOC-
KOCTH OCHOBAHUSI.

Haiiti: £(AC, DB).

Pewenue:

Hocrponm mamry mupamuay no nupamuasl DACBF, ACBF — npsimo-
YTOJIEHUK.

DB =+25+100 =545 ;
1 1
~BF —AC =

cos ZDBF = 2 =2 = 5\/5 ﬁ
DB DB 55 5

15
OTBerT: arccosT .
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B_z. B Ci
1. D,

Hano: ABCDA,B,C\D, — mupsmoii ma-

pamnenenunen, ABCD — mnapaieno-

rpamm, £BAD=60°, AD=3 cm, AB=5 cwM,

Z(BC\D, ABC)=60°, S(ABC,D,)=63 cMm”. Z ¢
Hairitu: Sy - [6)

Peenue: 4 D

AA,C,C — npsMOYTOJBHUK, T K. MapaJljIeNIeUIe MPsSMO.
AC=+25+9-2-5-3¢c0s120° =7 = A4, =9 =

= Suom =2-5-9+2-3-9+2-5-3sin60° = 3(48 +543 ).
Otgert: 3(48 +53 ).

2.
Hano: MABCD — nupamupa, ABCD —
pom0, AC=8, BD=6, Bce IByrpaHHbIC YIJIbI
TIpU OCHOBAHWH PaBHBI, BHICOTA paBHa 1.
Haiiti: Syons -

Pemenue:

T k. Bce IByTrpaHHBIC YIIIBI IPU OCHOBAHUH

paBHBL, TO M mpoenupyeTcs B IEHTP BIMCAHHON OKPY>KHOCTH, T.€. B
T.0=ACNBD.AD=5. OH L AD = AD 1 MH.

OHzli:lz—zg = MH= l+ﬂ:£ =
2 A0 2 5 5 \ 25 5

Otger: 50.

3. Jano: MABCD — nwpamuna, ABCD —
pom0, AC = 8, BD = 6, Bce IByrpaHHbIE yI-
JIbI IPH OCHOBAHUH PaBHbI, BEICOTA paBHa 1.
Haiitu: £(BMC, DMC).

Pemenue:

OE 1L MC. MC =+4% +1=417 .

Torma s AMOC: 0F =2C M0 _ 4 o yopp =917 _
Mc 7 4

317 317
o

= Z(BMC, DMC) = £ZBED = 2arctg . Ortger: 2arctg
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B-3.
B C 1.
Hano: ABCDA,B,C,D; — mupsmMoii ma-
A Dy pamnenenunen, ABCD — mnapamieno-
rpamm, AB | BD, AB =3 cm, BD =4 cwm,
Z(AB,Cy, ABC) =45°,
B ¢ Haiitn: Spom -
: Pemerme: S=2-+.3.4=12=
4 H D 2

—BH= % (BH L AD).

T k. Z(4AB,Cy; ABC) = 45°, 10 BH = BB, =% =

:>SHOJ]H :23%""25%4'2 12:62,4

Ortser: 62,4 Y
M 2. lano: MABCD — mnupamupma, ABCD —
KBanpar, AB = 12, BeicoTa paBHa 5,
MBA 1. ABC, MBC 1. ABC.

Haiitu: Syo -

Pemienue:
LN € Tx. MBC 1 ABCwu MBA 1 ABC, 0
y > MB L ABC = MA 1 AD w MC L CD (no

TeopeMe O TPEX MEePIEeHANKYISIPaxX) = Syom = 12 +% <512+

+ %-5-12+% 52 4122 . 12+% 52 4122 - 12 = 360.

Otger: 360.
M 3.
Hano: MABCD — mmpamuga, ABCD —
kBajapat, AB = 12, MB = 5, MBA L ABC,
MBC 1 ABC.
HRQ Haiitu: p(BC, MD).
’ ¢ Pewenne: BH L MA = no teopeme o Tpex
‘v nepnenaukynapax BH1MAD = BH | MD
4 D w BH 1 BC = umem BH.
=312 _60 60

=— OtBer: —.
13 13 13
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B-4.

1. B C
Jlano: ABCDA,B,C\D, — mipsimoii mapaii- b
nenenunen, ABCD — mnapannenorpamm, 1
ZBAD =30°,AD=2,DC =243, L

Z(ACy, ABC) = 45°. ZA N 1o
Haittu: Sy . P T
Pewrenue: = D

A
NE)
AC=A4+12-2-2-23 -cos150° = 16+8\/§~7=\/§=2\/7 =

= T.K. Z(AC), ABC) = LC1AC = 45° u napamnenenunes npsmoi, 1o
AC=CiC=27 = Ssox =2 243 - 247+ 22247 =8/7(1+3).
OrtBer: 8\/7(1 + «/g).

2. M

Jlano: MABC — mmpamMuia, BbICOTa paBHA

3/5 M, ZACB = 90°, AC = 8 cm, CB=6 cm,

OOKOBBIE TPaHH PABHOHAKJIOHEHBI K ILIOC-

KOCTH OCHOBaHHUSI.

Haittut: Syopm - 4 R 1)
Pemenue:

T x. OOKOBBICE TpaHH pPaBHOHAKIOHEHBI K P %
IUIOCKOCTH OCHOBAaHHS, TO T. M Tpoemnupy- B

eTcs B LICHTP BIIMCAHHON OKPYXHOCTH, IIyCTh €€ paJiyC paBeH r, TO-
28 6-8 48

rmar=—=———=—=2,
P 6+8+10 24

Crpoum MR | AC,MQ 1 CB, MP 1 AB =

= MP=y45+4=T,MO=45+4 =7, MR=+45+4=7=
:>SnonH:%~6-8+%-6-7+%-8-7+%~10-7:24+21 +28+35=108.

Orger: 108 cm>.

3. B, C

Jlano: ABCDA,B,C\D; — upsmoii ma- R

pannenenunen, ABCD — mapanneno- A& '

rpamm, ZBAD =30°, AD =2, e

DC =243, Z(AC,, ABC) = 45°. e

Haitt: £(4,C; DD,C,C). ST -
A/ D
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Pemenne: A1H1 1L D]Cl.
3
s 22T
DG, 23

H\Ci =272 =(3)? =283 =5 = CH, =25+ 28 =/53 =

AH /3
= £(4,C,DD,C = /A,CH, = arctg =1L = arctg | — .
( 1 1 IC) 1 1 gHC g 53

1
’ 3
OrtBer: arctg,[— .
53

A1H1: =\/§:>

K-5

B, C, 1. ﬂaHO: ABCDA]B]C[DI —
NapauIesenumesn.
N300pa3uTh BEKTOPHI, paBHBIE:

1) AC, +D_Al+ﬁ+ﬁ;
2) BA-B,C,

Pewmenue:
1) AC, +D_Al+ﬁ+ﬂ:AC1 +D_Al+m:BIC1 +D_Al:

2) BA-B,C, =B, A4, - B,C, =C, 4, .
D 2.
Hano: DABC — Tetpasap, M — Touka mepe-
ceuenmst meauad ABDC, E — cepenuna AC.

Pasnoxuts EM 110 A_C, AB u AD .
Pemienne: DN — meauana BDC =

A4 t z t C - — | — 11—
= EM =EN+NM =—A4B—-—DN =
W 23

Orser: ~4B-L4c+14D.
3 6 3
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3. lano: a , b, — HEKOJUIMHEAPHBI;

m=pa+qb+8,h=a+8b +qc

Haittu: p, g: m = A .

Pewenue:
p=Aqg=pr8=gh=g=A=8=N=A=2=p=2g=4.
OtBer: p=2,qg=4.

4. Tano: DABC — tetpasap, M — cepeauna AD, H — cepenuna BC.
Hoxazate: AB, HM, DC napajienbHbl OHON MIIOCKOCTH.

Pemenue:

Hano noxazats, urto BekTopel HM , E cD — KOMIUJIAHAPHBI.
HM=DM—DH=%DA—%DC—%DB 1)

4B+ DC = DB~ DA+ DC 2)

Vs (1) u (2) = W:—%E—%D_c. Yo

B-2.

1. Janvo: ABCDA,B,C,D, — mapai- B, a
JICTICITUIIC, 4 7
N300pa3uTh BEKTOPhI, PABHBIE: M

1) B,C, + AB+CC, + B\ 4; 3 /c
2) DC-CB, A b
Pewenue:

1) B,C, + AB+CC, +BjA=B,C, + AB+ BB, + BA=B/C, .

2) DC—CB1 =DC —DA1 =A1C .

2. Nano: DABC — Tetpasnp, E — cepenuHa D

AD, M — touka nepeceuennst menuad ABDC.

Paznoxuts EM 10 BEKTOpaM: AD ,ABu AC. E

Pewenue: M

m:ﬁ+—DM:lE+%.l<D—B+D—@:

> A C
(AB AD + AC - AD) = W

B

LT

2
— = 11— — = 11—

= ——AD+—AB+—AC. OTBeT: ——AD+—AB+—AC.
6 3 3 6 3 3
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3.Jano: m=a+b-c¢, h=2a-b+¢, p=8a—b+c.
Jokasate: m , & , » — KOMIUIaHApHBI.
Jloka3aTenbCcTBO:
2m=2a+2b—2¢; 3h =6a—3b+3¢ = p=2m+3h .41
D 4. lano: DABC — Tetpasap, M — cepe-
muHa AB, N — cepenmna DC.
Joxkazate: cepenunsl orpeskoB MC, MD,
N NA, NB sBAsIOTCS BEpLIMHAMH Mapajijie-
Jorpamma.
Py JlokazaTenbCTBO:
A ¢ lIlycrtb Touku Py, P,, Py u Py — cepelluHbl
J cootrBeTcTBeHHO NA, MD, NB u MC. BbiI-
M " OepeM B TPOCTPAHCTBE MPOU3BOJILHYIO
B Touky O =

_PIPZ=0_PZ—O_PI=%(W+@—&—W)=%(W+E) 1
—p3p4:o—g_o—a:%@+m_w_®:%@+m 2)

Ho AM =MB, ND=CN , tormau3 (1) u (2) =
PP, = PP, = P\P,P3P,— mapajienorpamm.
Touku Py, P,, P;, P4 He nexaT Ha OAHOU NMpPsAMOM, T.K. TOUKU P, u Py

nexar B miockoctu MDC, a npsimast P1P; — mepecekaer 3Ty IUIOoC-
KOCTb. U.T.1.

B-3.
Bl C] 1.
Ay —T ano: ABCDA,B,C,D, — mnapai-
5 p
! JIeJIeNUIe].
B ‘ N300pa3uth BEKTOPHI, paBHBIC:
4 D 1) BC+C1D1 +BIB+D1A1 5
2) D,C, - 4,B..
Pemenue:

=B,Dy + DA + B B=B A + BB=BA.
2) D,C, - 4B =D,C, - D,C=CC, .
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2. D
Hano: DABC — tetpasnp, E — cepeauna DB,
M — Touka nepecedenus meauad AABC.
Paznoxutrs EM 10 BEKTOpam: g
DA, DB u DC .
Pemenne: 4 ¢
EM =EB+BM =~ DB+~ -~ (BA+ BC) =
2 32 B
l—= 1l = —= — —. 1l— 1= 11—
=—DB+—(DA-DB+DC—-DB)=—DA-—DB+—-DC.
2 3 3 6 3

Orser: ~DA-LDB+1DC.
3 6 3

3. lano: a, b, ¢ HEKOJUIMHEAPHBI, m =ka +k*b +2¢ xomuiaHa-
pen m=a+kb +¢ .
Haiitu: k.

k=M\

J— — 2 7\. = 2

Pemenue: m=An = k" =kh = b2

2=1 B
Orger: 2. B C
4. Nano: ABCDA,B,C\D; — ky0, E —
cepennnaa BD, F — cepenuna C|C. A D
JNoxkasare: BC, EF, DC — mapajiensHbl F
OJTHOM INIOCKOCTH.
JI0Ka3aTeNnbCTBO: B c
Ilycts AD=¢,, AB=c,, Ad; =e; = £

= EF=(a+e+e), DC=ey;

BC, = Z +e3 = EF = ED_C + EBC1 => OHM KOMIUTaHapHbL. U.T. 1.

B-4.
1. I[aHO: ABCDA]B]C[D] — IIa-

By Cy
paesenumnes.
N306pa3uTh BEKTOPHI, PABHBIE: 4y S
1) 4B+ BB+ CD+ DA: %M/:?
A D

2) DB - 4B, .
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Pemenue:
1) AB+B,B+CD+DA=CA+ AB+B,B=CB+B,B=C,B, + B,B=CB
2) DB - 4B, =DB-DC, =C,B.
D 2. Jlano: DABC — Ttetpasap, Touka M —
To4ka mepecedeHus: meauan AACD, K —
cepenuna AB.
v Pasnoxuts KM 110 Bektopam BA , BC , BD .
Pemenue:

s :%B _%@_Ew—c_m:
= lB_+lB_—lB_. OrtBeT: —lﬂ+l%+lﬁ.
3 3 6 6 3 3
3. dano: m=a+2b+3¢c,i=2a-b-c, p=3a—4b -5¢.

Jlokazate: m , 1, p — KOMILIaHAPHBI.

JlokaszaTeabCTBO:

OueBUAHO, P =27 — 7 —> OHU KOMIUIaHapHbIL. YU.T.11.

4. Tano: ABCD — mnapannenorpamm u AB;CiD — Npou3BOJIBHBIH
YCTHIPEXYT'OJIbHUK B IIPOCTPAHCTBE.

JlokazaTh: To4ku mepecedeHuss menuan AA4,BB,, AB,CC,, AC,DD,,
AA1AD, SBASIOTCS BEPITUHAMHE MTapaJieiorpaMmma.

Jloka3aTenbCcTBO:

Ilycte My, M,, M5, M4, — TOYKHM nIepecedeHnsi MeIMaH TPEYTroJIbHUKOB
cootBercTBeHHO A4BB;, B,CC,, C,DD,, A\AD,. Bribepem B mpo-
crpaHctse T. O, Toraa

MM, = OM, — OM, =%(O_BI+O_C1+O_C)—%(O_BI+O_A]+ﬁ)=

=%(Alc1 +BC). 1)

M,M;=0M,—0M, :é(EJroc1 +OD1)—§(O_Al+m+OD1):

=%(A1C1 +4D). 2)

T k. ABCD — napamenorpamm, 10 BC = AD = u3 (1) n (2) =
= M\M,=M,M; = M M,M;M, — napamnenorpamm. 4.1.1.
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MATEMATHYECKHUE JUKTAHTbI

M/-1
B-1.

1. B kakoM ciay4ae TpH TOYKH B IPOCTPAHCTBE HE OIPEIEIAIOT
MIOJI0’KEHHE TUIOCKOCTH, MPOXOAAIIeH depe3 3TH TOUKU?

Pewenue:

Ecnu nexxar Ha ofHON MpsIMOH.

2. MoryT 11 JiBe pa3iIn4HbIE IFIOCKOCTH MMETh TOJIBKO OJHY OOIIyIO
TOUKY?

Pewenue:

Her.

3. Touka M He nexwut Ha mpsimMoit a. Yepes Touky M mpoBoasTcs mps-
MblE, IepeceKaromye npsamyro a. Jlexxar iy 3Tu mpsiMble B OJHOM
IUIOCKOCTHU?

Pemenne:

Ha.

4. KakoBo B3aMMHOE MOJIOXKEHUE NPSAMBIX:
1) AD; u MN; 2) AD, u BC; 3) MN u DC?

B, Ci
| /
/
A » N
| 7/ |Di
| /
Y
L 7
/
Bl _ _ _ C
/ M
Y,
A D

Pemenue:

1) ckpenruBaroTCst; 2) MapauIeabHbl; 3) MepeceKaroTCs.

5. Tlpsimble @ 1 b ckpenmBaroTCs ¢ MpsAMoit €. MoryT ju ipsiMbie a U b
repeceKaThCs?

Pemenne:

Ha.

6. ITpsimas a mapaenbHa IOCKOCTH o CyIecTBYIOT JIM Ha IIOCKO-
CTH O TIpAMBIE, He apayutensHble a? Ecnm 1a, To KakoBO MX B3aMHOE
MoJI0KeHne?

Pemenne:

[Ha, ckpemuBaroTcs.
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7. lpsimbie M 1 N miepecekatoTest B Touke M, A € m, B € n, b nexur B
TUTOCKOCTH 0, a || b. KakoBo B3anmuOe monoskenne npsmeix b u ¢?
M

Pemenue: [TapannensHsl.

8. Jlaub! Tpeyromsank ABC n mockocts a, AB || a, AC || a.. KakoBo

B3auMHOE NostoxkeHue npsimoit BC u mtockoctu a?

Pemenne:

[TapannenbHsl.

9. IInockoctn o u P mapamiensHbl. [lepecekarommecss B Touke M

npsmele & U b mepecekaror mrockoctn o B Toukax A u C, a f — B
AM

Toukax Bu D, — =z . Haitngure oTHOIIEHUE me .
AB 3 MD

Pemenne:
1 x. AMAC ~ AMBD, 1o WA _MC .
MB MD
MA_ MA 1
MB  MA+AB |, AB
AM

1 2 __MC

_z2_MC_2
35 D 5°

10. IInockocTs o mepecekaeT TOIbKO OOKOBBIE peOpa mapauiesienu-
neaa. OnpenenuTs BUI CEUCHHUS.
Pemenue: ITapamnenorpamm.

B-2.

1. Yto MOXHO CKa3aThb O B3aUMHOM IOJIOKEHHH JIBYX ILJIOCKOCTEH,
HUMCIOIIUX TPH OOIIKE TOYKH, HE JICKAIIUES HAa OJTHON IPSIMON?
Pemenwne: CoBmamaror.
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2. MoryT i JB€ Pa3iHYHbIC IUIOCKOCTH MMETh TOJBKO JBE OOIIUE
TOYKH?

Pemenne: Her.

3. llpsimbie a u b mepecekatorcst B Touke M. Tlpsimast C, He TPOXOs-
mas uepe3 Touky M, mepecekaer mpsimbie @ u b. JlexxaT i Bce 3TH
MpsIMbIE B OTHOM MIIOCKOCTU?

Pemenne: Jla.

4. KakoBo B3aMHOE TIOJIOKEHHUE TIPSMBIX:

1) A\D u MN; 2) A\D u B;C; 3) MN u A;B,?

B, Ci
N
A IN "\
! /: N D,
/ \\
/
B\ I BN
" /J— c
7
A D

Pewenue:

1) ckpemmBaroTcs; 2) mapayuieabHbL; 3) MepeceKaroTCsl.

5. TIpsimble @ 1 b ckpenmBaroTCs ¢ mpsMoit C. MoryT s npsimbie a u b
OBITH MapaJuIeIbHBIMU?

Pemenue: Jla.

6. /IBe mpsiMble mapaiesibHbI OJTHOM U TOM XKe MIOCKOCTU. MOXKHO JIH
YTBEPKIATh, YTO 3TH MPSMBIC TapAILICIBHBI MEKIY coboi? Ecnm HerT,
TO KaKOBO HX B3aMMHOE MOJIOXKeHue?

Pemenne: Her, MOTyT mepeceKaTbesl WIIN CKPEIIUBATHCS.

7. lpssmeie M u N mapamwiensHel. Toukn A u B cooTBeTcTBeHHO MpH-
HaJUIeKAT TPAMBIM M U N; b mexut B turockoctd o, a || b. Kakoso
B3aMMHOE TIOJIOXKEHHE MPAMBIX b 1 €?

Pemenne: INapannensHsl.
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8. lanb! uetbipexyronsauk ABCD u rutockocts . Ero muaronanu AC
u BD mapamnensHs! wiockoct o. KakoBo B3aumHOe monoxenne AB
1 TIIIOCKOCTH 0.7

Pewenue:

[TapasnenbHel.

9. ITnockoctr o U 3 mapamensHbl. [lepecekaronmecs: B Touke M nips-
Mble @ 1 b mepecekaroT MmIoCKOCTh 0L COOTBETCTBEHHO B Toukax B u A, a

EM 2 . MB
IIOCKOCTH 3 — B Toukax E u F, — == . Haiigure oTHOIIIEHNIE —— .
MF 5 MA

a b

Pemenmue: 2 : 5.

10. [TmockocTh oL MPOXOAUT Yepe3 NuaroHaib OCHOBAHMS TMapajuiese-
MUIEa U CEPeIUHY OJHOM M3 CTOPOH BEpXHEro ocHoBaHMs. Orpene-
JIUTE BUJ CCUCHUS.

Pewmenne: Tpaneuus.

MA-2
B-1.
1.AB Lo, CDLa Dea,Bea AB=CD. KakoBo B3auMHOE 1O~
noxenue npsmoit AC u mockoctH o?
Pewenue: [apannenbHsl.
2. K mrockocTH TpOBEACHBI JIBe paBHBIC HAKIIOHHBIC. PaBHBI M WX
TIPOEKITUH?
Pemenne:
Her, eciii He paBHBI YT HAKIIOHA HAKJIIOHHBIX K TNIOCKOCTH.
3. Touka M paBHOymameHa OT BCEX BEPLIMH IMPSIMOYTOJIBHOTO Tpe-
YroJIbHHUKA, KaTeThl KOTOpOro 6 ¢cM u 8 cM. Paccrosiue oT Touku M 1o
IJIOCKOCTH TpeyrojbHuKa paBHo 12 cM. HaiiguTe paccrosiHue oT TOY-
k1 M 1o BepIMH TpeyroyibHHKA.
Pemenue:
M mpoeuupyercs B cepeMHy TMHIIOTEHY3bI, paBHOH 10 =

= MA= 5% +12%2 =13.
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4. OcHOoBaHUEM MPpAMOYTOJIBHOI'O MapauleIeIuIieaa sABJIsACTCA KBal-
patr co CTOpOHOW, paBHOH a. PaccrostHne ot OokoBoro pebpa 10
CKpEIMBAIOLICHCS ¢ HUM JHArOHAIH MapajUieNienuieaa PaBHo ... .
Pemenue:

2

7 a — II0JIOBMHA JHMaroHaJii OCHOBaHUSI.

5. ABCD — kBazpat. AE mneprneHIuKyJIspHO IUIOCKOCTH KBajpara,
K e EB. Uemy paBen yrox mexay BC u AK?
E
K
B C
A D

Pewenue: 90° no Teopeme 0 Tpex NepreHIUKYIIIpax.
6. B tpeyromsauke ABC AB = 10, LA = 30°, BD L ABC, BD = 12.
Paccrostaue ot Touku D g0 AC paBHO ... .

D

A H C

Pemenue: BH — Bricota, DB L BH, 1.x. DB L (ABC)
DH2 =/BD? + BH =/BD? + (ABsin ZA)? = /122 + (10sin 30°)? = 13.

7. OcHOBaHUEM NPSMOYTOJBHOIO Mapae- B C
JeTMIena CIYXHT KBagpaT CO CTOPOHOM,
paBHOW 4. JlmaroHame TapajJielenuIeaa
paBHa 8. YTOI MEXIy IUaroHajabio W OOKO- D
BOH I'PaHbIO PABEH ... . \

Pemenne: Mckomerit yron — £B,DC,, B c

sin/B,DC, =%:% — /B,DC, =

1

Al

= arcsini =30°
8
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8. Touka M paBHOyzHaneHa oT Becex cTtopoH kBaapara ABCD, cropona
KoToporo paBHa 8 cM. Paccrosnue ot Touku M 10 mIockocTn KBajpa-
Ta paBHO 4 cM. Yroa Mexny miockocteio MCD u mutockocThio KBaj-
para paBeH ... .

Pewenmue: 45°.

9. [IpsiMast & ¥ TUIOCKOCTH O IEPIICHMKYJIIPHBI TuTockocTH 3. KakoBo
B3aUMHOE TIOJIO’KEHHE TPSIMO @ ¥ TITOCKOCTH o7

Pewenue:

[TapannenbHel.

10. Tpeyromsauk MAB u xBagpatr ABCD umerot o0mryto ctopony AB,
1 MX IUTOCKOCTH B3aMMHO TeprieHaAuKysipabl. Yron MAD pageH ... .
Pemenne: 90°, mo TIIII.

B-2.

1.ABLo,CD||AB(Beo,D e a)E e a, ZECD =40°.

Torma ZCED pagesH ... .

Pemrenne: 50°.

2. JIBe HAKJIOHHBIE, IPOBEJACHHBIC K MJIOCKOCTH, MMEIOT PaBHbBIC MPO-
exuuu. PaBHBI TH CaMH HAKIIOHHEIE?

Pemenne: Her.

3. Touka D paBHOy/JajgeHa OT BCEX BEPIIMH HPABHJIBHOTO TPEYTrOJib-
HUKAa ¥ HaXOJUTCS Ha PACCTOSHUU 3 CM OT €ro IUIOCKOCTH. BricoTta
TpeyrojbHUKa paBHa 6 cM. paccTosiHMe OT ToYkk D 1o BepiimHbI Tpe-
YroJIbHUKA PaBHO ... .

Pemenune: CO =§CH 1.K. CH — menmana,

2 2
DC =4/DO?+0C? = D02+[§CHJ = 3%(?6) =J9+16=5.

4. OcHOBaHHEM IPSAMOYTOJIBHOTO MapajieNienunesa CIy>KUT KBaapaT
€O CTOPOHOI1, paBHOM a. PaccTossHHE MeXly CKPEILMBAIOIIUMUCS JUa-
TOHAJISIMU IPOTUBOIIOJIOKHBIX TPaHEH mapasieenunea paBHo ... .
Pemenue: a.
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5. ABCD — kBanpar. AE nepneHIuKyJIspHO IJIOCKOCTH KBajpara,
M € EC. Yron mexay BD u AM paseH ... .
Pemenue: 90°, mo TIIII.

<7

6. B tpeyronsnuke ABC AB = 16 cMm, ZA = 30°, BK nepnenaukyssip-
HO K IUIOCKOCTH TpeyroibHuka. Haitmure BK, ecnu paccrosHue ot
touku K 10 AC pasro 17 cm.

Pewenue:

\/(17)2 —(16-sin30°)% =,/(17-8)(17+8) =3 - 5=15.

7. B npsAMOYrosbHOM Hapaijelenunese OCHOBAHUEM CIIYXKHUT KBaJ-
par. [lnaronans napasuenenunena pasaa 10 cM 1 cocTaBiseT C MIoc-
KOCTBI0 00KOBO¥ rpanu yros 60°. Haliaure cTOpOHY OCHOBaHHMSI.

Pemenue: (Cwm. puc. B-1 3amaua 7.) B,C, = B;DsinZB,DC; = ctopo-

Ha paBHa 10sin60° = 5\/5 .

8. Touka D paBHOyzmaneHa OT BCeX CTOPOH NMPaBMWIHHOTO TPEYIOJb-
nuka ABC. Paccrosinue ot Touku D 10 miiockocTH TpeyroyibHUKa

paBHO 2\/5 PaI[I/ch OIIMICAHHOI OKOJIO TPEYroJIibHUKa OKPYKHOCTH

paBeH 4. Yron mexay mrockoctbio CDB U MII0OCKOCTBIO TPEYTOib-
HUKA PaBEH ... .
Pemenue:

213

Pagmyc BnrcaHHOM OKPYXHOCTH PaBEeH %: 2 = arcth= 60°.

9. JIBe TUIOCKOCTH TIEPIEHANKYISAPHBI K TpeThell. JIman nepeceueHns
9THUX IUIOCKOCTEN C TpeTheil MI0CKOCThI0 NapaiensHbl. KakoBo B3a-
MMHOE MOJIOKEHHE ITHX IIOCKOCTEH?

Pemenue:

IMapannenbHeL.

10. IMpsimoyronbueiii Tpeyroabauk ACB (£LC = 90°) u TpeyroyibsHuK
CMB wumeror o6myro cropony BC. IlinockocTr TpeyrojibHHUKOB B3a-
MMHO TIepneHANKYIsIpHBL. Y10 ACM pageH ... .

Pemenne: 90°.
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MJ-3
B-1.
1. CropoHa OCHOBaHHS TPABWIFHOW YETHIPEXYTONBHOW MPU3MBI
ABCDAB,C D, paBHa 4 cm, a 6okoBoe pedpo 5 cMm. Haigure mio-
Ia]lb CEYCHUSI, KOTOpOE MpoXoauT uepe3 pedpo AA, u BepmuHy C.

Pemenne: Spacc = AA - AC =+2AB- AA =4-12-5=202 .

2. B mpaBuUiBbHOI TpeyrojapbHON NpHU3ME CTOPOHA OCHOBaHMSA paBHA
3 cM, a TuaroHajgs OOKOBOM TPaHM COCTABIIIET C IUIOCKOCTHIO OCHOBA-
Hus yron 60°. Ilnomane 60KOBOI MOBEPXHOCTH MPU3MEI PaBHA ... .
Pemmenne: Sgo =3 - 3 - 3 - tg60° =27+/3 .

3. B HaKkIOHHOM mNapajIeeHUNeae OCHOBAHHEM CIY)XUT KBajpar.
JIBe TIPOTHBOTIONIOKHBIE OOKOBBIE TPaHU HMEPIEHANKYISPHBI K IIJIOC-
KOCTH OcHOBaHU:. Bce pebpa mapamnenenunena paBHsl 4 cM. Haiinu-
T€ IJIOIIA/Ib KaXKI0H N3 HAKJIOHHBIX OOKOBBIX TPaHEH.

Pemtenue: 4 - 4 = 16.

4. B naknounoi tpeyronbnoii npusme ABCDAB,C D, ocHoBanu-
€M CIIYXUT IPaBUIbHBIA TPEYroJbHUK CO CTOPOHOM, paBHOH a.
BokoBoe peGpo paBuo b, ZAAC = /AAB. Ilnomanp rpaHu
CC,B|B parHa ... .

Pemenue: ab.

5. B HakyIOHHO# TpeyrojbHOW npu3Mme OokoBoe pedpo paBHO 10 cm.
Inomau AByX GOKOBEIX rpaneii paHb 30 cM” i 40 cM?, yroa Mexy
HUMU TpsiMoi. [nomans 60K0BOM MOBEPXHOCTH MPU3MBI PaBHA ... .
Pemenne: 30 + 40 + 50 =120.

6. B mpaBriIbHOI 4eTHIPEXyTOIBHOM MTHUPaMIIE YTOJl MEKIY JUaroHaJIbo
OCHOBaHUSI ¥ CKPEIIMBAIOLIMMCS C Heif OOKOBBIM peOpOM PaBeH ... .
Pewenue: 90°.

7. B mpaBUIbHON 4eTHIPEXYroIbHON MUPAMUAE YIOJI MEXKAY MPOTH-
BOIIOJIOXHBIMU OOKOBBIMU TpaHsiMu paseH 40°. HalianTe yron Hakio-
Ha OOKOBBIX TPaHei K MIIOCKOCTH OCHOBAHHMSI.

Permenme: % (180° — 40°) = 70°.

8. OcHOBaHMEM MUpPaMHUIBI CIYXKUT TPEYTOJBHUK CO CTOPOHOM, paB-
HOW 8 CcM, M NMPOTUBOIOJIOKHBIM 3TOH cTopoHe yrioM B 150°. Boko-
Bble pedpa HAKJIIOHEHBI K OCHOBaHWIO 10X yriioMm 45°. Breicora mmpa-
MUJIBI PaBHA ... .
8 8

Pemenne: —————=—-—-=8.
2sin150° 1
2.—
2
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9. OcHOBaHHEM NHPaMHIBl CIYXHUT Tpamnelusi, OCHOBAaHUS KOTOPOM
paBHBI 2 cM U 8 cM. BokoBbIe rpaHn IHMpaMuabl PaBHOHAKIOHEHBI K
IUIOCKOCTH OCHOBaHUs. BricoTa omHON M3 O0KOBBIX TpaHel paBHa 10
cM. Haiinure miormia s O0KOBOI MOBEPXHOCTH MUPAMU/IBL.

Pemenmue: %(8 +2)-10-2=100.

10. B nupamune MABCD ocHOBaHHEM CITY)KUT KBaJIpaT cO CTOPOHOM,
paBHo# a. ['pars MAB — mipaBUIIBHBINA TPEYTOJIBHUK, TUNIOCKOCTH KO-
TOpOH INEpHEHAMKYIISIPHA K IUNIOCKOCTH OcHOBaHMSA. [Inomaan rpanei

MAD u MBC paBHsi ... .
2
Pemrenue: S(MAD) :%a-a . S(MBC) = S(MAD) :aT .

B-2.

1. CropoHa OCHOBaHHUS IPAaBUIBHON YeTBIPEXYTOJIbHON IPU3MBI
ABCDAB;CD; paBna 3 cm, a 6bokoBoe pebpo 4 cm. Haiigure mio-
IaJib CEYCHHs, KOTOPOE MPOXOJUT Yepe3 CTOPOHY ocHoBaHus AD u
BepunHy C;.

Pemenue: 3-\/42 +32 =15.

2. B npaBuibHOH TpeyroyibHOI npu3Me 60koBoe pedpo paBHO 4 cM, a
JIMaroHajb OOKOBOW TI'paHH COCTaBIISIET C INIOCKOCTHIO OCHOBAHMS
yrou 45°. IInomane 60KOBOM MOBEPXHOCTH MPU3MBI PaBHA ... .
Pemenne: 3 - 4 - 4 =48.

3. B HaKJIOHHOM IapajuleNIeNIUIe/le OCHOBAaHUEM CIY)KHT KBaJpar.
JlBe MPOTHBOIOJIOXHBIE OOKOBBIE TPAaHM MEPICHAMKYJSIPHBI K IIIOC-
KOCTH OCHOBaHHs. Bce pebpa mapasesnemnunena paBHbl MEKIy COOO.
[lnomanp HAKIOHHOM GOKOBOH rpanm paBHa 25 cm’. JlnuHa pebpa
napajuieJenuIe a paBHa ... .

Pemenue: 5.

4. OcHoBanueM HakjoHHOro napamienernuneaa ABCDAB,C,D; ciy-
KHT KBAJIpaT CO CTOPOHOM, paBHOU a. bokoBoe pebGpo pasuo b. Bep-
muHa A; paBHOYAaJIeHa OT BCEX BEPIUMH HUKHEro ocHoBaHus. I[Lmo-
aae auaroHanbHoro ceuenus BB;D D pasHa ... .

Pewenne: AA; L BD o TTIL Spgpp =BD-AA =\2ab.
5. B HakJIOHHO# TpeyroyibHOW Mpu3Me O0KOBOE peOpo paBHO 5 cM.
ITnomau JByX GOKOBBIX IpaHell paBHbI 20 CM’, yrol MKy HHMH

60°. ITmomane OOKOBOH MMOBEPXHOCTH PU3MBI PaBHA ... .
Pemenue: 60.
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6. B mpaBmipHOHN TpeyroapHON MUpaMHIE YIOJl MEXIY CKPEIIMBaIo-
HMUCS pedpaMu paBeH ... .

Pemenne: 90°.

7. B npaBuIbHON YeTHIPEXyrojbHOM nupaMuae OOKOBBIE I'paHU Ha-
KJIOHEHBI K OCHOBaHUIO oA yrioM 50°. Yrosn Mexay NpOTHBOIIOIOXK-
HBIMH OOKOBBIMH T'PaHSIMH IIMPAMHJIBI PABEH ... .

Pemmenne: (180 — 50°-2) = 80°.

8. B nupamuzie 0CHOBaHHEM CITyXXHT TPEYTOJIBHHK CO CTOPOHOM, paB-
HOM 6 cM H mpoTHBOIekamuM yrioM 30°. BokoBbie pebpa HAKIIOHEHBI
K OCHOBaHHMIO o] yritom 60°. JlmnmHa 60K0BOTO pedpa paBHa ... .

b Pemenue:
O — LEHTp ONMUCAHHON OKPYKHOCTH.
AO = AC ’ _ AO
1 2sin /B cos ZBAO
ﬁ 6
\ 2
A D i 200 Ty
C —AD= 2:sin30° __ 2 45
cos 60° 1
2

9. OcHOBaHMEM NHMPaMU/BI CIYXKUT Tparemusi, 00KOBbIE CTOPOHBI KO-
TOpO# paBHBI 2 cM U 4 cM. bokoBble rpaHn MUPaMuaBl PAaBHOHAKIIO-
HEHBI K IJIOCKOCTH OCHOBaHMA. BbicoTa onHON M3 OGOKOBBIX IpaHei
paBHa 5 cM. Hafigure momans 60KOBOI MMOBEPXHOCTH MTUPAMHIBL.

Pemenmue: 5 % 4+2)-2=30.

10. OcuoBarnem nupamuasl MABCD ciyxut kBampar co CTOPOHOI
6 cMm. Pebpo MB mepneHIUKyISIpHO K IUIOCKOCTH OCHOBaHUS. PaB-
HbIe OOKOBBIE pebpa paBHBI 8§ cM. Ilnomane HAKIOHHBIX OOKOBBIX
rpaHeil paBHa ... .

Pemenne: 24.

M/-4
B-1.
D 1.
DABC — npaBuibHas TpeyroyibHasl mupamua.

CtopoHa OCHOBaHUS paBHA \/5 . bokoBrie peb-
pa HAKJIOHEHBI K OCHOBAaHHUIO MOJ yrioMm 60°.

// Haiinure: \E&+C_B'+A_C»\.
' Pewenue:
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B= BO _ 2 BC-cos ZHBC _ ﬁ+§+ﬁ‘=‘ﬁ‘
cosZDBO 3 cos«ZDBO

2. Pe6po ky6a ABCDA,B,C,D, pasno 1. Haitzure: | DC, — DA, |.

Pemenne: x/z .
3. ABCDAB,C,D; — nmapamnenenunen, A;C nepecekaer B;D B Touke
M, ﬁj = xDM . Haitzure X.

Pemenne: 2.

4. ABCDAB|C,D, — mapamnenenwures. YKaxute KaKoH-HIOYIb BEK-
TOp C HAYAJIOM M KOHIIOM B BEpPIIMHAX Mapajuielenuea, KOTOPbIi
0611 OBI KOMIUTaHapeH ¢ Bekropamu AB, i AC.

Pemenne: AC;.

5. AC = XAB + yﬁ .
Moryrt su nipsimbie AC 1 BD ObITh CKpeIINBaOIMHUCS?

Pemenue:
Her, T.x. ¢ € (ABD), 1.e. A|B,C,D nexat B 0HO#1 IIIOCKOCTH.

6. M=a—-b+C, A=2d-b+2C, p=3a-4b+C, k=3a-20b+3C.

VYkaxure TPOWKY KOMIUTaHAPHBIX BEKTOPOB.

Pemenne: m, 0, k.
7. ABCDAB;C,D; — napamnenenunesn. Haiinure: BA+BC + B_B; .

Pewenue: B_D{ .
8. ABCDAB,C,D| — mapamnenemunen, D,C nepecexaer C|D B Touke

M. Beipasute BeKTOp AM gyepe3 BEKTOPbI A_D{ u AC.

Pemenne: lﬁ +1E .
2 2

e e — — —

10. B npasuibHoOi TpeyronbsHoit nupamuae DABC orpezok DO —

BbIcoTa. Paznoxure Bextop DO mno Bekropam DA, DB u DC.

Pemmenue: %:E+E:ﬁ+%%@7+@):
=DC + (DA-DC)+ (DB - DC) = (DA+ DB + DC).
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B-2.
1. OcHoBanuem nupamuzibi MABC city>KHT psSIMOYTOJIBHBIIT TPEYTOJib-
Kk ACB (£C = 90°), AC = 6, BC = 8. bokoBsle pebpa nupaMus! Ha-

KJIOHEHBI K OCHOBaHUIO 1oz yraom 60°. Haiinure: | AC + BM + CB|.

Pemenue: ‘A—C +BM + C—D‘ = ‘m s

v__PAB _NAC®+BC’ 5
 2c0s60°  2c0s60° cos 60°
2. B mpasunsHOH TpeyronsHoi mpuzme ABCAB,C, ctopoHa ocHOBa-
HUs paBHa 1, Touka E — cepenuna A,C;.

Haiinure: |€é - C_B;| .

=10

Pemenue: —3 .
2

3. ABCDAB,C,D; — nmapannenenunen, A;C nepecekaer B;D B Touke
M, Ké = XCM . Haiizure X.

Pemrenne: —2.
4. ABCDAB,C|D| — mapamnenenunen, E u F — cepenunst AD u

CD cootBercTBeHHO. bymyT 1 ObITH KOMIUTaHapHBI BEKTOpbl AC,
EF u D—D; ?

Pemenue: Jla.

5. M=23-b+C, i=-a+b-2¢, p=a+2b+¢, k=3a+b+2C.
VYkaxure TpOWKY KOMIUTaHAPHBIX BEKTOPOB.

Pemenune: m, p, k.

6. R¢xﬁ+yﬁ. IIpu Bcex X u Y AB u AD mHe sBISIOTCS

KoJuIMHeapHbIMU. MoryT Jin nepecekartbces npsimbie AC u BD?
Pemenne: Her.
7. ABCDAB,C,D, — napamnenenwuresn.

Haiinure: C,B, +C,D, +§é .

Pewenue: C_IA .

8. ABCDAB,C,D; — napamnenenumen, AB; mepecekaer A|B B Touke

E. Bripasure Bekrop DE uyepes Bektopsl DB, n DA.

Pemenne: %(D_B; + E&) .
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9. B mwmpamune EABCD ocHOBaHHEM CIYXXUT MapajuiejorpaMmm
ABCD, E?;:rﬁ, EC =i , ED = P, EA= y. Bripazure BekTOp VY
Yyepes BEKTOpPEl M, N u .

Pemenne: y=p+m-n.

10. B rerpasape DABC orpesku DE n CF — menumansl rpanu BDC,
DE nepecekaer CF B Touke O. Bripazute BekTop AD yepe3 BEKTOPHI
AO, AC u AB.

Pewenne: 3A0 — AB — AC .
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