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MNpeancnoBune

Yuutenp MaTeMaTUky, paboTalomui B CTaplIMX Kjaccax, Xo-
pOILIO 3HAET, KaK TPYJAHO HAYYUTh YUEHUKOB JAE/IaTh HarjsJHbIC
U MPaBUJIBHBIC YEPTEXKHU K CTEPEOMETPUYECKUM 3a/layaM.

W3-3a HeZOCTaTKa MPOCTPAHCTBEHHOTO BOOOPaXXEHHUsI CTEPEO-
METpHUUYECKas 3aa4a, K KOTOpOH HYKHO CZEJIaTh YEPTEK CaMOCTOs-
TEJbHO, 3a4aCTYI0 CTAHOBUTCS ISl YYEHHUKA HEMTOCHIIBHOM.

VIMEHHO NO3TOMY HCHOJL30BaHHE TOTOBBIX YEPTEXKEH K CTe-
PEOMETPUYECKHM 33jia4aM 3HAUYUTEJIBHO YBEIHYMBAET 00BEM pac-
CMaTpHBaEMOr0 HAa YPOKE MarepHalia, MOBHIMAeT ero 3¢h¢heKTHs-
HOCTb.

[IpennaraeMoe MocoOue SBJIAETCS AONOTHUTEABHBIM COODHH-
KOM 3a7ay4 1o reoMeTpud s ydamuxcs 10—11 knaccos obmeobpa-
30BaTENbHOM IIKOJIBI M OpHEHTHPOBaHO Ha yueOHMK A.B. Ilorope-
noBa «I'eomerpus 7-11». OHO ABIAETCA MPOAOIKEHUEM aHAJIOTHY-
HOTO ocoOUs I yyaruxcs 7—9 Kiaccos.

[Tocobue cocraBieHo B BHIE TabnMI W COAEPXKHUT Oonee
350 3apau. 3agayd Kaxkaoi TaGIMIBI COOTBETCTBYIOT OMNMpEACIICH-
HOW TeMe IIKOJBHOro Kypca reoMerpu 10-11 kmaccosB M pacmno-
JI0XEHBI BHYTPH TaOIHUIBI B HOPAAKE BO3PACTAHUS UX CIOXHOCTH.

B mocobuu 24 tabnunel aig 10 knacca w26 Tabaumu s
11 knacca, a Taioke 4 TabnUIBI HA TIOBTOPEHHUE Kypca INIaHUMETPUH
7-9 knaccos.

K OonpmIMHCTBY 3ajay MpUBENCHBI OTBETHI, YKa3aHHS U pe-
HICHHS.



ABTOp HafeeTcs, 9TO UCTIONBb3OBAHHE JaHHOTO NocoOus Oyder
CIoCOOCTBOBATE  PA3BUTHIO NPOCTPAHCTBEHHOrO BOOOPAXKEHUS
Y yYalMXCsl M JyHUIeMYy YCBOGHMIO MaTepHala MIKOJIbHOH npo-
rPaMMBI.



HOBTopeHVIe Kypca nnaHnmeTpumn
Tabnuna 1. Peinenue TpeyrosHHKoOB.

Haiimu sewsgecnmuvie cmoponbt 4 yeast AABC

1 2 3
A D
2 A B
b
: b
¢ c . B
c B~B \/
c B A
4 5 6
D
: AN
| A N AL C
s ¢ | eo0c \Q
Jlano: Jano: B

A — UEHTP OKPYKHOCTH

A — UEHTpP OKPYXHOCTH

| O
D
Jano: 2 — ueHTp OKpYyK-

HOCTH, BIIHCAHHOM B
AABC

Hano: O — 1eHTp OKpy*-
HOCTH, ONHCAHHOH OKOI0
AABC

Hatimu paduye oxpysicnocmu, onucaunol oxoro AABC

10

B
/\
AN C

11
B

p

12
B C

a

Ao D

Hano: ABCD — tpancuys.




HOBTOPCH HE KYPCa NITAHHMETPHH

Tabnuua 2. I[Inowaas TpeyroabHMKa.

O — yenmp oxpyxcrocmu, onucainoi oxoro AABC, O — yenmp oxpyacriocmy,
enucannon ¢ AABC. Halimu naoyads A4BC,

1 2 3
A B A
10 80
5 8
C B 120°
B A C D 2 C 3 B
4 5 6
B B B
17 15 26
AL C
6
A C
A C 7
16
7 8 9
A - B
6 /45
30
C B B 0 1




IloBTOpenne Kypca NNIAHHMETPHH

Tabnuua 3, IInomans YeTLIpeXyrobHHKA.

O — yenmp enucannoti OKpyAcHOCmI.
Hatimu nrowade vemoipexyeonenuxa ABCD.

Hapaarerozpamum Pomb Tpaneyusn
1 5 9
B C B B_ & C
13
5 Q
A C 4
60 \'/ |
A 8 D D A = D
Hano: AC=24 Jano: AD=10
2 6 10
B 12

-
A 4 E D
3

8

4
5

. 0./ F
A E ]
4

B

Y

A D

Hano: AC=9, BD=8




HOBTDPCHHB KYPCa JARMMeTpUH

Tabnuua 4. [Iaomage 4eTHIPEXyroNLHHKA.

O — yenmp oRUCAHKOU OKPYICHOCIL,
Hatimu npowads vemoipexyzoneruxa ABCD.

ABCD — NpAMOYTOIBHHK.

1
B C
d
[
A D
Jano:

2
B

1
A mE n

C
D

Hano: ABCD — napanne-
JIOTPAMM.

Hano: ABCD — napanie-
JIOrpamMM.

4

A b D

Hano: ABCD — Tpanenus.

5

c

D

B
Za =
A E

Jlano: ABCD — tpaneums.

6
B a C
[u ﬂ>\
A b D

JHano: ABCD — Tpaneuus.

~ U
A

Hano: ABCD - Tpanenms,

/\

C
60"
J
D




CrepeomeTtpus. 10 knacc.

Tabnuua 10.1. AKCHOMEBI CTEPeOMETPHHA H HX NPOCTEliHe CNeACTBHA.

1 Hamno: ToukH 4, B, C ¥ D He nexar B 0QHOH

IVTOCKOCTH.
A YKazaThb:
1) WIOCKOCTH, KOTOPBIM TIPHHATIEHKHT:
B c a) npsaMas 4B, §) Touka F; B) Touka C.

2) npsAMy0 nepeceyeHHn IWI0CKOCTEH:

/ 3 / F a) ABC 1 ACD;
3 6) ABD w DCF.
2 Hano: Touka M neKHT Bli€ TUIOCKOCTH ¢, 4 TOYKH
M A, By C npuHannexaT 3TOH INOCKOCTH.
1) HlpunagnexkuT aM touka F gockocTH o?
E 2) Yka3aTh NpAMYI0 [IepeceyeHHs TUTOCKOCTEH:
a)au ABM, 6) ABM v BMC,
A / F[ XC / 3) Mosxer i Touka £ npHHALIEKATH TLIOCKOCTH
’ \ . ar)
’ 1 -
1 7 /" B ‘\ 4) Mpusapnexut au npaMad AC TWIOCKOCTH
MBC?
3 4

z e <t

C

Hano: Toyxa [ nexHT BHE
mwrockoctH ABC. TepecekaroTes au

Hano: nnockoctd o u P nepecekawTcs
00 npamoit a. Moxer ny Touka C
MPHHAICKATD TUIOCKOCTAM o U 3?7

npsamsie DE u BC?
5
M Hano: myun MA, MB u MC acxar 8

A\ OJTHOH TJIOCKOCTH H TIEpEcekaoT

TUIOCKOCTE O B Toukax A, B u C.
y 13 \C Joxaszars, yto Touxu A, Bu C
@ . ! N\ NEXaT Ha OIHO#H IPAMOH.
/ [

2 380341 W YPAKHEHHA HA MOTOBLIX YELTaNax 9




Crepeomerpun. 10 kaacc.

Tabnuua 10.2. AKCHOMBI CTEpeOMeTPHH H HX NIPOCTeHIINE CIEACTBAN,

1

Jano: mpamete a, b u ¢
TIEPECEKAIOT INIOCKOCTE (Gt B
Toykax M, K u P,

Jieskar nis npAMble a, bR ¢ B
OHOM MIOCKOCTH?

]

Hano: npamas ¢ — INHUA
nepeceyenns mockocteil o u p.
IIpamsie a u b MpHEHALKCKAT
MAOCKOCTAM & H B
COOTBETCTBEHHO.

JoxazaTh: IpAMEIE a u b HE
JI€XKaT B OAHOH [IOCKOCTH.

Jano: mitockocTd o u B
NepeceKarTes Mo MPAMoH /.
IpsimMad m TIpHHALNEKUT
IIOCKOCTH C.

TocTpouTE TOYKY NEpeceYeHHsA
TIPAMOH M H TUIOCKOCTH P.

Hano: mnockocTH o 1 3
nepeceKanTca o NpsAMoH a.
Touku A n B npunainexar
IITOCKOCTH O, @ ToYka C —
mnockocTH P.

NocTpoute ApamMeie
nepeceuenns muockocT ABC ¢
[NOCKOCTAMH ¢« H [3.

10




Crepeomerpus. 10 knace.

Tatnuua 10.3. IlapaanelnHOCTE NPSMBIX B NPOCTPAHCTBE.
CxpemuBaomuecs NpsMble,

S_A

b

Hano: a || b. Hokazatk: a, buc
JIEAKAT 8 OHOH II0CKOCTH,

2
B
A< éc
/fl D

Jano: ABCD - napaurenorpamm. Touku 4, B
H D nmexart B InockocTd o. JokazaTe: Touka €
JIEKHT B IIOCKOCTH OL.

C
\d

D

[
JaHo: npaMeie a M b — ckpemn-
BafoIluecs. JJokazath: pAMBIE ¢ H
d — ckperuuBaOmInece.

HaHo: Touka A 1exHuT BHe IWIockocTH DNK.,
Hokazate: npameie AD u NK - ckpenisa-
IONIHECH.

5

74

B

D
A i c
T~
Hauo: b || BC, npaMas a He npu-
HaJIEKHT [UIOCKOCTH ABC,
Hokasars: npamsle a ¥ b — ckpe-
M BAOIIHECS .

HaHo: ABCD
— OPOCTPaH-
CTBEHHBIH
YeTRIpeX-
YTOJNBHUK,
AC=16
BD=10
Haiftv

Peexrp

ﬂaHOZ AA] “ BB[ [| CC] 38539.
Haiitu CC,

RaHo:

8D | CE

KAa=10

JloKazaTh:
E touxuDu
E newar g
IUIOCKOCTH
ABC.

11




Crepeomerpun, 10 knace.

Tabnuua 10.4. IapannennHOCTR NPAMBIX W ILIOCKOCTEH.

1

m

C

A Vg

Jano: Touka K JexHT BHE TUTOCKOCTH
napamiexorpamMMa ABCD. YkajaTh
ITapkl apaIeTbHbIX MPAMEIX U

2

A/\B
Nl

Jaso: Touka K nesur BHe I10CKOCTH
Tpaneuuu ABCD.
Hokazare: CD || AKB.

IIOCKOCTEH.
a
fy

3
/ -
JlaHo: IIOCKOCTH ¢ u [} mepecekanoTes

b
1o npamoii ¢. [pameie a ¥ b npuHaz-
JEXKAT TUTOCKOCTAM ¢ H [3 COOTBETCT-
BeHHO. a || b. [lokazath: a|| b || c.

4
a N
b\
X

JaHo: miockocTy o 1  nepecekarTcs
no npsmoita. b || o, b || B.
Hoxazate: b || a

5

HaHo: npamas b nepecexaer
IUIOCKOCTE & B Touke M. a || b.
JloKazartn: g nepecekact o

6

/g/”/
A w7

HaHo: a || o, a || b, M — obiuas Touka
IUIOCKOCTH ¢ 1 IpAMoit b,
JIoka3aTb: b NPUHAMNEKNT O

w‘%‘“

B8 C

JlaHO: WIOCKOCTE ¢ TepeceKaeT
croponsl AR u AC tpeyrons-
uuxa ABC B Toukax By u ¢
COOTBETCTBEHHO.

B\C\ || BC, AC, : C,C =34

Hatitu BC.

12




Crepeomertpnsi. 10 knacc,

Tabnuua 10.5. AkcHoOMBI CTEpeOMeTPHH H HX NPOCTeHIKeE CAeACTBHS,

Hoxazams napanpensrocmo nrockocmeti ABC 1 A1B,Cy:

1 2
A B B
1 1 A,
Gy
C4
A B AN B
[
c Hano: AA,C,B u CC.B,B —
ﬂaHO: AA| ” BB] “ CC[, AA1=BB|=CC] napaIeIorpaMMBbl
3 4
B A L1 Ad D
L] P
I s
1’ : ’
1 s A
D4 f"' -~ AC f
! : /, C
'.l' BLK-/- S Y 1
; I D A B
i' / \\\
A JI \\ C1 C

Hano: AB\DC\D\BA,C — xy6

Hano: ABCD — npocTpanCcTBeRABIH
YeTRIPEXYTOIBHHK

5

E D

Jano: Touka C NexHT BHE NI0CKOCTH
napannencrpaMma ABDE

Hano: ABCD — npocTpaHCTBEHHBIH
YETRIPEXYTONLHUK,
DAl :A|A = DBl :B;B=DC1 : C[C

13




Crepeomerpun. 10 knacc.

Tabnuna 10,6, CeoiicTBa napajijeJbHbIX HA0CKOCTEH.

Hrockocmu @ u f napanienbHoi.

HaHo:;
alléb.
Jokazars:
AB= A1B1

Hano:
npsAMEIe a H
b nepecexa-
I0TCA B
touke (.
Jokazatn:

Ad Bi/( /{BLJ_AN)/ AB || 418
‘ 7
3 4
a 5\ Hawo: A As Hato:
A G —AB alble. AB || A1B,
o Y Hokazars: \ \ AC || AC.
ABC = JokazaTk:
\ \ AA]B]C] /\B )B1 BC H B]C]
An ‘31 ' k
. ST
5 Jao:an b |6 Haxo: nps-
p b — CKpeny- M MBIE @2 1 b
A B BAIONIHECH 5 /\ nepeceka-
(o S / npsMbIe. AL}AB I0TCA B TOU-
\( JoxazaTe: / \ \ ke M. A4 =3,
npameie AB 7 L MB =12,
H AlBl - Hafith:

/&LA{" / CKpEUIMBa- A\B;, MB n
/’ ‘\ IOHHECH. al BB,
7 8
b/ Hauo: nps- o b - Jano: mps-
4 MEIC g B b ” Mble g U b
4 A\ 7 B nepeceka- | 4 ’, € nepeceka-
A 0TCA B TOY- HTCA B TO4-
5 ke 0. M Ke M.
Haiith: JlokazaTe:
/ AB u OB, o/ 5 ;,m AABC ~
i ad B]C1
/ By




Crepeomerpns. 10 kiaace.

Tabiuua 10.7. U306paxeHne NpocTpaHCTBeHHBIX (PATYP Ha

MI0OCKOCTH.

MoryT 14 ToykH 4, B ¥ C GbITh
NapanieNbHBIMH NPOCKIMAMH BEPUIMH
AABC?

2

MoryT mu npameie a 1 b ObITE
napaienbHEIMH IPOSKLIAMHA
NapajuiebHbiX TPAMBIX?

3
aj b 8
B

/

) ) 2) o)
B C 3 C 8
A D A D A C

Kakas 13 GHryp MoxkeT ObiTh napanneasHoi npoekupei kpaapara?

4
B
L ]
Aa
L ]
Touxu 4,, B, u C|, — napauiensHble
MIPOEKLMH BEPLIHH NapamienorpaMMa

ABCD.
HMocTpouts npoexuuio BepHHE! D.

5

Bis
o

L
Aq
L ]

Touku 4,, B, u M, — napannensHeie
NPOCKUMH BCPIUMH A U B 1 TOUKH
nepecedeHu Meauan A4ARC
COOTBETCTREHHO.
TecTpouts npoekuuio BepiHEL C.

6
Ad

Bi, C1,
Touku A4, By u C| — napanensubie
NIPOEKLHH BEPLIMH NPaBUABHOTO HIEC-
THyTOoNsHNKA ABCDEF.
IMocTpOHTE IPOEKIMIO THECTHYTOb-
HHKA.

=

B C
\ \ M
A D
YermpexyronsHuk ABCD — napanie-
JIbHaA OPOEKUHA MPAMOYIOJBLHHKA.
[ToCTpOUTh MPOEKLIUM [eplIeHAHKY -

JAPOR, MPOBEACHHRIX M3 TOUKH M K
CTOPOHAM IPAMOYTONBHHKA.

15




Crepeomerpusa. 10 knace,

Tabmina 10.8. H3olpaxenne npocTpaHCTBEeHABIX GUTYp HA

IJIOCKOCTH.

v

Yerteipexyronsuuk ABCD — napanne-
JIEHAA POEKIHA poMba.

TTocTpouTE NPOEKLHIO NTEPIIEHANKY LA~
pa, IPOBEACHHOrO U3 TOYKH M K aua-
ro"anu BD.,

A c

AABC — napannensHas MpOcKUHA
paBHOCTOPOHHETC TPEYTONEHHKE,
INocTpouTh IPCEKIMY MPAMBIX, TIEp-
HEHAMKY/IAPHLIX CTOPOHAM TPEYTO/b-
HHUXA, IPOXOJALIMX Yepe3 TOYKH P H
K.

3

A D

YernipexyronsHHk ABCD — napanne-
NBHAA NpoeKns papHobokoH
TpamecLHH,

[TocTponTL MPOEKLHIC BLICOTHI TPane-
LMK, NPOBEJEHHON M3 BEPUIHHE B,

4
B

A

ad B\ C| — napawensHas NpoeKnHA
AABC, AC=2A4B.

ITocTporTs NPOCKIAK DHCCEKTPHCB
LA.

5

A

JlaHa mapasiensHas MpoeKIHI OKpyxk-
HOCTH. AB — npoeKIHA ee AHAMETpa.
IocTpouTs NpOEKLHI0 AHAMETPA,
flepreHIHKYIAPHOro AB,

Jana napannensHas MPOCKIHA OKPYX-
HOCTH,
MocTponTs TPOEKLHIO LEHTPA OKPYXK-
HOCTH.

16




Crepeomerpus. 10 knace.

Tabnuua 10.9. IlepneHINKYASPHOCTDb NPAMOR M NMAOCKOCTH.

Tourxa M npexcum sne naociocmu ABC.

1 2
M M
D
)
’ i > C
A4
¢ Hano: BMDC — npaMOyTOABHHK.
HoxasaTs: npiamas A8 Joxazats: npamMas CD neprnenauky-
NEPHEHAMKYRApHA mockocTH A MC. napHa mnockocTH ABC.
3 4
M M
%LL / C 5&\
A O A I B
W
Hano: ABCD — npaMoyronsHuk. C
Aoxasate: AD L AM. Hoxkasate: BC 1 DE.
5

Hano: ABCD — pomb.,

Hano: ABCD ~ mapannenorpamm. Joxasars: npaMas 8D nepnesaHky-
Hoxasars: npaMas MO nepnesauky- AspHa ockoctH AMC,

nApHa mockoctH ABC.

17




Crepeomerpns. 10 knacc,

Tabnmuua 10.10. IlepneHaRKyJISAPHOCTE NPAMOH H ILIOCKOCTH.

Ilpaman a neprenduxyaspra nrockocmu ABC.

M
>%A
D
B

Hauo: ZACB=90°, AC=4, MD=3.
Haiith MC.

2

Hano: AdBC - paBHOCTOPOHHHIA.
AB=23. MD=4.
Haiitu MC.

3

A

B
A
w
Cc

Jatio: AABC — paBHOCTOPOHHHI.
AB =43 O—uemp oxpyxksoctH,

4

2>

Hano: O — USHTp OKPYKHOCTH, OIH-
canHoi oko10 AdBC. ZACB=120°,

onucannoi oxoao a4 BC. MO=3. II‘!:IB “:6’ ﬁg=2‘
Haittu MB. AUTH ML
5 6
% M
60° B
A<
6
C a
Hauno: ABCD — npaMoyronsHuK.
MD=8,
Hakitn MB.

Haiith ABun AD.

18




CrepeoMerpus. 10 knacce.

Tabmuna 10.11. IleprieHauxyISp H HAKAOHHASA.

AA, — nepnendurynap x nrockocmu &, AB u AC — naxnounsie.
Haiimu x u y.

1 2 3

A
a
5 8 x X a
L’/”I;M
¥

(LT | | 4

4 5

/ 10 12 X

/BLTS/A&% /B = AT {/

19




Crepeomerpua. 10 knace.

Tabnuna 10.12, Tlepnenukynsp ¥ HAKJIOHHASA.

AA, _nepnenouxyasp k nrockocmu o, AB u AC — naxaonuwie.
Hatimu x u y.

1 2

An AN L B / /
5 % /;
& Y C

Hano: BD =5, AD =

20



Crepeomerpns. 10 kaace.

Tabmuna 10.13. Teopema o Tpex nepnenHKY/JIApax.

IIpsmas a nepnenouxyaspra nrockocmu ABC.

1 2
[+4 [}
M M
B C B
0 A D
A D
Haso: ABCD — pom6. . C
HokazaTs: MO 1 BD. Noxazate: AB = AC.
3 4
M fa
B C
1 /
1
1
1
A I D
Hano: ABCD — napannenorpamm.
Hokazats: ABCD — npaMoyTONBHHK. Haitru MB.
5 6
a M M|a
m A
B [#4 c 0
% : i
B 1
A 1 c

Ha¥iTe paccToanme ot To4kH M a0
npsimont AC.

Hokazare: 80 — GuccekTpHCa yIia
ABC.




Crepeometpus. 10 knace.

Tabmua 10.14. Teopema 0 Tpex nepneHIHKy.apax.

lIpamas a nepnenduryaspua naockocmu ABC.

TocTpouTE NEpIeHAHKYIAPLL H3 TOYKH
M x npameim AC u BC.

2

C

Hdano: A48C — npaBUIBLHEIHN.
[TocTpOKTE MEPIEHIRKY PRI H3 TOUKH

Mk npambim AC 1 BC,
3 4
atM a M
A 12
A A 0O
c 10
C

ITocTpOHTL NEPIEHAHKYIRP H3 TOYKH
M k npsimoi BC.

Haiitu paccrosn#e ot Touku M mo
npameix AC 1 BC.

5

16

A D

Jano: AdBC — npaBHATLHEIRA.
Hatitu paccToaune ot Touxn M 1o
npaMeix AB u BD.

6
i
M
8
B 30 C
/ //
12 |
1
1
: D

A |

Hauo: ABCD — napanienorpamm.
Ha¥iTi paccrosHHe oT TOYKH M no
npaMeix AD u DC.

22




Crepeomerpns. 10 kaace,

Tabauua 10.15. Teopema 0 Tpex nepneHHKYIAPAX,

IIpsman a nepnenduxyaspra niockocmu ABC.

Hawo: ABCD — xsanpar. Haittu MK,

2

|
¥
\
A D |
Hano: MD = 13. Haiitu MC,

3

156

1
|
I
|
i

A

Hano: AB = 14. Haiitu MD.

A lE c
Hano: A4BC - npasuneHBIMN, O -
LEHTP OKPYKHOCTH, BIHCAHHOMH B
AMBC, AB=12, OM=4. HaiiTu
paccTosHHe OT TOUKH M A0 npsaMoii
BC

Jano: O — LeHTp OKpYyXKHOCTH,
BHHCAHHOH B Tpaneuuo ABCD,
AD=BC, CD=9, AB=16, ME=10.
Ha#tu OM.

MG

o
7B A

B

Haiitu ~ MCB.

23




Crepeomerpns, 10 kaace.

Tabmmua 10.16. TlepnenanKyISpHOCTE NJIOCKOCTEN.

Toura M rexcum ane nrocrocrmu ABC.

2
M
B C
/ ’
A D ) B
Hauno: ABCD — npAMoyroasruk. 1lps- c

Mat MB nepneHaHKyasMpHA AOCKOCTH
ABC. loka3aTs nepneHINKY IAPHOCTh
niockocteit AMB u MCB.

Jloka3aTk NepIeHAHKYIAPHOCTE
nnockocteit AMC n DME,

3 4

B

Jokasars neprneHIHKYJIIPHOCTD
nnockocted AMD u ABC.

Jano: ABCD — kpagpart. lloxazarts
NEPIEHANKY IPHOCTE INIOCKOCTEH!
1Y AMC u ABC;, 2y AMC u BMD.

5 6
M
P b
AN d
¢ T As i c
T

Jano: npamas g — IMHHA NepeceucHu
NepreHIUKY TAPHEIX TNOCKOCTEH ¢ H
B. IIpsamas b npHHAANEKHUT IAOCKOCTH
B ¥ nepneHMKYIAPHA NPIMOii 4.
Joxazate: b L a.

Hano: nnockoctl AMB u BMC nep-
NEHAUKYIAPHB TIocKocTH ABC.
Hokazare: npavas ME nepnenau-
Kynsapha mnockoctu ABC.
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Crepeomerpra. 10 kiace.

Tabnuna 10.17. [lepneHAUKY AAPHOCTD IJIOCKOCTEH,

[Tnockocmu a u f nepneHOuKyaapHbl.

1
E F
B 20
B C
15
YA D

Jano: ABCD u BCFE — npaAMOyrons-
HHMkW. HaifTi paccTosHie Mexay

2

o A

Jano: rouku A U B npunagnexar

TLTOCKOCTAM O H 13 COOTBETCTBEHHO.
AIBI =9,

npaAMoii BC v nnockocte) ADF, Haiitn AB.
3 4
D
B ; bg
12 15
A _6 17
Z'/ Bt z Cs / B
15
a A
A__ B

JHaxo: Touxkn A u B npHHAAIeKAT

IUIOCKOCTAM ¢ ¥ [} COOTBETCTBEHIIO,
A ]B 1= 9,

JlaHo: Toukn A u B npuHapexar
IJIOCKOCIH o, a TOuku C w2 —
nnockocT f3. AB || C1D,.

Haiirn AB. Haiitn AC.
S
M N Hano:
ABCD — npAMOYTonbHHK.
Ilnockocth AMB u DNC nep-
4413 MEeHAHKYIAPHB! MIOCKOCTH
13 ABC.
B C Hafrn MN,
A b

3 3anauu v YNpEAMHEHWA HA MOTOBLIX YE[ITEMAK
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Crepeomerpun. 10 xaace,

TaGnuna 10.18. PaccToanne mexay cKpeHBAIOUIHMHCA NPAMBIMH.

Hpaman a nepnenduxynapua nnockocmu ABC. Hagmu paccmosnue
mMexcdy npamuimu A u AC (puc.1-3).

1 2
a a
B A 15
B
; 10
1
! 607 20
A C c
3 4
a F A
D
/ i
a 135
15
E
! SN
: C Hano: ABCD — napantenorpamm.
A b0 Inockoct ABC v ADE neprieHauKy-
napusl. [pamas a npUHAIEKHT
nrockocTH ADE. Haitru paccToanse
MEXLy TIpAMBIMHE a U BC
5 6
M
6
A B

Hano: Touka M JeKHUT BHE [IMOCKOCTH
ABC. HaiiTH paccTOAHHE MEXRY
npaMuiMH AC 1 BM.

Haso: ABCD — xsagpat. Touxka M ne-
WUT BHe IwtockocTy ABC. Hailiti pac-
CTOSHHE MEXIY NpaMeiMH AM u BD.
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Crepeomerpun. 10 knace.

Tabnuia 10.19. JexkapToBbl KOOPIAHHATHI B IIPGCTPAHCTBE,

1
F 37
1]

4 A

1 O B.Y
E

D 5
X 3] C

Ha#itu koopawHatsl Touek A, B, C, D,
E F

2

X c
B

Hano: ABCO — keagpat, AC= 2\5
Hatitu koopnuHats: Touek 4, Bu C.

3

I
I

A v ] C
'

A C

,I[aHO: ABOCA{B{O|C| - RYG
BiC=443,
Haiity xoopauHaTel BepiuiH Ky0a.

4

Hawo: OP=7, AD=8.
Haitru aiminy otpezka A8 u
KOOPAHHATHI €10 CCPeIHHBIL.

5

Haiity xoopaunats! Touek P K u
JnHy otpeska PK.

6
r4
A 8 (o]}
6/
! B4
G T 4
T 'Al _______ :/ P 0 ¥
M E::‘J?:--_-_-_-;’- -
1 27 === \;,.-
PPN Y
Clax B

Hano: AQBCA ,0O\B\C, -
NPAMOYT'ONbHBIN NAPAJLICACIIHIIET.
Haiiti nepumetp AMPK.
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Crepeomerpusn. 10 knace.

Tabmuua 10.20. Yron Mexkay CKpeMBAIOUIHMHCA NPSMEIMH.

IIpamas MB nepnenduxynspna nrockocmu ABC (puc.1-3, 5, 6).

M

/C
A D

Jauno: ABCD — npaMoyro/ibHuK.
HaiiTh yron mMexay NpaMbIMH:
Y MBuAD; 2) AMu CD;

2
M

~J
c
Haiitu yroa mMexay npaMeimu A8 1

3) AMu BC. CD.
3 4
M D
B

%C
A D

Hano: ABCD — pom6. Hatitu yron
Mexoy npaMeiMa MD u AC.

C
Jano: rouka ) nemHT BHE MIOCKOCTH

ABC. Haiitu yros MeKIy IpAMBIMH
ACwu BD.

5

N

Jano: ABCD — ksaapat. Hailtu yron
Mekay npaMbiMd MD u BC.

6

SN,

Hano: ABCD — keanpar. Halith yron
MexIy npaMeiM CM u BD.
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Crepeomerpug. 10 knace.

Tabnuua 10.21. Yron Mexay npsaMoi H INIOCKOCTBIO.

IIpaman MA nepnenduxyaspra nrockocmu ABC.
Hatimu yeon mescdy npamoi MB u naockocmvio ABC (puc. 3-6).

M M

Jano: npamas MA nepneHIMKyIspHa ILTOCKOCTH Ol
Haiity yron mexay npamoit MB # IockocThio o

3

VANRVeN

Jano: BCDE — kpanpart.

JaHo: MNOCKOCTH O U 3 mepnesguky-
naprel. HaliTi yron Mesxay npamoii AB
H TUIOCKOCTDIO .
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CrepeomeTpus. 10 knacc.

Tabmuna 10.22, ¥roa Mexkay II0CKOCTAMM.

IInockocmu o u B nepecexaiomca no npamod Q.
Hatmu yzon mexcoy nrockocmamu a u f.

1 2
A a, A 4
N NSNS
B 53 a 5
\J \ B D\A ¢
c A o B
Hano: ZBAC=90°, A0 =6.
3 4
A V) A o
g a By a
\\I \ A1 \\
4
[+
C B B B
Tano: AC = 247 . HaHo: AB= 11, 4;B, = 10,
5 6

Haro: npamas CD nepnenaukyiapHa
nnockoctH ADB, ZADB = 90°,

Haiitu yron mMexay nnockocTamu ACB
H ADC.

A D
Hauo: ARCD — kpagpar. [Ipsaman MO
MepreNaHKyYpHA fUockocTH ABC.

Haiitu yron Meskay NiIcCKOCTAMH
MDC un ABC.
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Crepeomerpusn. 10 waace,

Tabnmiua 10.23. ILnoma s 0pTOroHAILHOH NPOESKIHH

MHOICYIoJALHUKA,
IIpamas MQ nepnenduxynapra nrockocmu AOB (puc. 1-4).
1 2
M
A A
B
,Hauo: SAOB = 8, SAm = S‘JE

Hane: Sup=8 Hai#itit yron Mexay niocKoCTIMH
Haiita S0z AMB U AOB.

3 4

Hano: AB =14, OB =15, A0 = 13.
Haittu S,

Hano: A4BC — paBHOCTOPOHHHIA.
SAMC = Q Haiite SABC

A D
Hano: ABCD — pom6, TIpsamete BB 1
CC) nepnesauKyIApHE! TIOCKOCTH
ABC. S4B.C.D =242 .

Haiite yron mexay mnockocrsMu ABC
HAB ] C1.

6
B Ci

A a0 D
Hano: ABCD — rpancuma. [IpsaMpie
BB, u CC| nepneHAUKYISIPHEL TJIOC-
KOCTH ABC. AB = CD =15,

S48,cp =108 \/5 . Haifru yron mMexay
itockocraMu ABC u ABC,.

31




Crepeomertpna. 10 knace.

Tabnnua 10.24. BexTopsl B IPOCTPAHCTEE,

1 2 3
B(4;3,2) /B (4; -5; 0)
A(2;-3;1)
D (7:-2; -3)
A(3-12)
A(-3;-2:4) Hauo: ABCD — napanne-
C(50;4) norpamm. Haibits xoopau-
Ha#itu IK_B l. PaBHEI M BEKTOpEI AB | MATH! BCPIIMHE ¢
u CD?
4 5 6
B (5 1,-2) B (5 1;-2) B (-2, 4; 5)
/ A(1;2;-3)
D {4 2;-2) C(-1;3;-3) D (1 3: 4)
C201) D(0:1:6) |Mokasars: npaman 4B

Konnuneapssl 11
BekTopst AB u CD?

[lepneHAHKYISPHBL IH
BeKTOopEl AB u CD?

TlepIeHIHKY/IAPHA
wIockoCcTH ADC.

7
A3 2,1

B 4,3 -2) C(1,0-3)

Haiitu cosa

8

80"

M —
b

=C

Jano: ja|=1,[b|=2.
Haiitn:

)la + b

2)la - b|

3)2a -35|

Hano: |a|=2,|b|
[e]=1.
Hatitu {a +e¢)(b- ¢)
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Crepeomerpusn. 11 knacc.

Tabnuua 11.1. IByrpanHbiii yroa. TpexrpaHubiii yroa.

MN - pebpo dsyzpannozo yzna. Touxu A u B redxcam 6 pazusix pansx
ogyeparnozo yera (puc.1-4). (abc) - mpexeparnbiit yzon (puc. 5, 6).

1

N
Vo

2

A
NN

HaiiTh BeTHYHHY ZBYTPAHHOTO YA,

NN

JaHo: BEMHWIHHA NBYTPAHHOTD YTI14
pasna 60°. Haiitn 4B.

5

Hano: ZL(ab) = Z{ac) = Z(bc) = 60°,
HaliTv BenHuMHY ABYTPAHHOTO YIia
opH pebpe ¢.

Jano: Z(ab) = ZL{ac) = 45°,
Haittu Z{bc).
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Crepeomerpus. 11 kuace.

Tabnuua 11.2. Ipamas npusma,

A A, AAA,... A, — npamas npusma.

1
Az A3
1
] ' 1

Aq 1 Ag &
]
LA_z ______ L JAs

Fd
//
e 4
Pl
Ad 5 A4

Hano: 4424344 — NpAMOYIONBHUK.
Haiite: 1) Séox; 2) Snonn.

2

A1 T,4 Az
A3
AT 177772 Az
(=14 [

Az

3
Ad 13 Az
14 15
A3
Aa

A3 Ad
1
1
L] ! r
A4 ! A
;
]
'
1A2 Al
g -——— - - -:’
P -
’/ \‘ - -
Fa a"\‘- 455
rd ,"' ~
L N
A A4

HaHOI A1A2A3A4 - pOMG' A|A3 = 24,
AzA44= 10. Haitta Snom.

5

Al VoA
‘I*‘¥~“
Az v TR-wl_ |A3
3 A=
T RN
,I L)
’ b}
A 4 Ad

HaHo: 41424344 — pomb.
Haittn: A4, AyA, .

6
A1| 14 Az'
A
» 1 ]
N AL 4 Aa
—_— \‘
53 AN
Y
by
\
~
———————— \ ——— i ——
AT~ -‘\\ A2
30
SN
Aa Az

Hauo: A,4:4344 — Tpaneuna.
Haiiti Snoms.
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Crepeomerpus. 11 knace.

Tabnuua 11.3. IlpasHabHAR NPHIMA,

A Ay A A A,... A, — npasuisHas npU3Ma.

Hatimu: 1) naowade 60K080# ROSEPXHOCMY NPUIMBL,
2) nI0Wacs ROAHOT ROBEPXHOCIYU HPUIMDBL.

1 2
A2 A3 A, A2
i
Af ! Ad A3
1 3
|
5 M As
,r’ A S A Az
. 4
A Ad As
3 4
Az A3 A2 A3
]
] |\
Ad ' AL :\\
II 1 1]
Ag1 As 1 Al l‘\ Aq
T I M )
| |4 s
Az _|A3 k
Il 'i\ :_2_:,______ Aa
s ‘A /l‘ \\ “_.-
An 4 212517
2 s ""2.- T“
-
As As A Asd
5 6
A2 A3 Af Az
A
Al i N A4
— A3
12
IL:‘:_z___\_______ A3 a
’ ~ hd
s ‘.303\ _____ U D
% 3 A1 A2
A Adg Z
Aa
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Crepeomerphna, 11 kaacc.

Tabnuua 11.4. [IpaBHnbHAS npA3Ma,

AA, .. A A A4,... A — npasuibhas npuima.
Haiimu. 1) nnowaoe 6oxoeoit nogepxnocmu npusmbi,
2) nAoWaos ROAHOR NOBEPXHOCHTH RPUIMUBL.

1 2
Az A3 A2 A3

— Foi R - -

Al T A4 A1 Ad

Az

A3 Ad A

45‘
Az Svl—g—‘_ - As

36



Crepeomerpus. 11 kaace,

Tabnuna 11.5, Hakronsas npusma,
A A, A A, A, A, — HGRIORHAR HPUSMQ.
Haiimu naowads 60x060% ROBEPXHOCHIU RPUSMBL.

1 2

JaHo: 4,4:4:4, — IPAMOYTOIBHHK.

A30 — BLICOTA NPH3MBL.

5 6

I{arHo: A4 4243 — OpaBUITBHBIH. Hano: 4,4,4344 — xeaapar.
A0 — BBICOTa MPHIMBI. A;O — BBICOTE. IIPH3MEL.

(*) [TonpoGyiiTe 10Ka3aTh, YTO B YCIOBHH 3a%aUH MOKHC HE YKA3LIBATh, YTO
LA A A, =90°
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CrepeoMerpus. 11 kiuace.

Tabnuua 11.6. lapaniesxennmen,

ABCDA, B\ C,D, — npamoti naparierenuned.
Haimu nnowjads noanol nosepxuocmu napanierenuneda (puc. 2-6).

1 2
B+ C1 B Ci
a
A e h D1 6 A ! Dn
-t '
1 i ]
Bro--X--Fmam) Br_______ | ___JC
1,1 \\ 6”,
I, ‘\ B ’
oo ; N 780
A d D A 10 D
Haitmn: 4,C, B\D. Hano: AC= B\
3 4
B Ci B Ci
T l
] ]
A‘r " D1 AI ' D1
: 13 : d
Bl ...... -/ _JC By | /__)C
’I ,I
e e {19
; A8
A = b A 7 D

5 6
B C1
|‘\
: ‘\ D1
Ay ; -
1 AN
R R
SRS
’{a’ i \Q\
A D
Jano: B\D=4d.




Crepeomerpus. 11 kaace,

Tabnuua 11.7. IlocTpoeHue cedeHHii IPH3MBL,

A A, A A4, . A —npusma. [locmpoume cevenue npuIMbl RIOCKOCMBIO,
npoxoodsiyei wepes mouku K, P u F.

1 2
Az A3 A1 Az
I
. : : a3
Ad ! Ag
E K
1 P
]
Ky
|A_2 Az
AR " P
Al Ad
A3z

Hano: A14;4344 — napamnencrpaMm.

3 4
Az
'
ik
A H
'
i
'
1
1
1
1Az
Jlgr:
’,
F ,/
A1x
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Crepeomerpra. 11 xaacce.

Ta6nuua 11.8. IlpapuisHAs NMPaMAJIA.

SO — gvtcoma RPGSUALHOT RUPAMUODI.
Haiimu nirowads nonwnot nogepxuocmu nupamuobt (puc. 2-6).

1 2

(SR UGy,
P

)
A
oLV, -

Hafiti miomans 6ckoBoi
ﬂOBerHOCTH ﬂHpaMHIIBI.

3

S 6

Havo: AB=a
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Crepeomerpus. 11 knace.

Tabnunua 11.9. ITnpamMuna,

SO — gvicoma nupamuds.
Haiimu niowjads noanoil nosepxuwocmu nupamuowst (puc. 1, 2, 3, 6).

2

Hawo: ABCD — npsaMOyTONEHHK.

3 4

Nauo: AB =53, ZACB = 150°. }

Haittu SO. Haittu AC.
6

Hauo: ABCD — tpaneuma. AB=9,
CD =4, 4D =BC. O — uenrp
BIIMCAHHOH OKPYKHOCTH.

Hano: AB=aq, Z/BAC=q, LSFO=J
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Crepeomerpas. 11 xaace.

Tabauua 11.10, [Tupamuaa.

SA4 — sicoma nupamudei.
Hatimu naowade noaHou RO8epIHOCMU RUPAMUOHL.

1 2
S S
9
c A c A
10 13 6
B B
3
S
4
A
o2
Hano: ABCD — xBagpar.
5 6

Hano: ABCD — npaMOYTONEHHK.
5C=6+5 Jano: ABCD — kBagpar.
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CrepeoMerpnn. 11 kirace.

TatGnuna 11.11. Ilupamuza. YcedenHnas NRpaMuaa,

SO — svicoma nupamudn. Hatimu nrowads noinou nogepxrocmu
nupamuodst (puc. 1-3).
A A,... A, A A;... A, — npagurbnas ycevennan nupamuda (puc. 4-6)

A

5

Ad 2 A2
3 '
A Az
4
A3

Al e 8 A2
A
Al Az
12 B
Az

Hality mnomass moaHOH TOBEPXHOCTH YCCUSHHON ITHPAMHIIBI.
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Crepeomerpnsn. 11 kiace.

Tabmnuua 11.12. IlocTpoenne ceuenHik MUPAMHALIL,

§ — gepuuna nupamuodst. llocmpoums cevenue nUpamudsl RAOCKOCMBIO,
npoxodsuet yepez mouku M, P u K.

1

2




Crepeomerpus, 11 kiaace,

Tabanua 11,13, Linaungp.

00\ _ocw yurunopa, AAB\B — oceeoe ceuenue yurunopa.

HaiTi BHICOTY H pagHYC OCHOBAHMS
IHTHHIpA.

2

Havo: ZO\EO = 45°, ZEOC = 60°.
Haiite Sco, D

3

Haifti paccTossue Mexay npaMeimu
C[D u 001.

4

Haiit#t BEICOTY H pajHyc GCHOBaHHA
UHAHHAPA.

Haittu S¢e,p,b.

Haiitu Sc¢,p,p.
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CrepeomeTpns. 11 knace.

Tabnmuua 11.14. Konyec.

SO — svicoma konvea.

! [+ =]
=
- l
3O Y
- H
rd

1 2
Hano: SO =16, 50, =4,

Haiitu SO wn OB, Haittv morowmase cedyeHna KOHyCa
IUIOCKOCTEI), MPOXOIAMIH Hepe3 TOUKY
() napajuIeIBHO OCHOBAHHIO KOHYCA,

3 4

6

C
Hano: ZCOB = 60°. Haittn £SEQ.
5
Hajrru Sgsc.

Nano: CD = m. Haittu S 45c.




Crepeomerpns. 11 xaace.

Tabnuua 11.15. Konyc. Yceuenuniii kKoHyc.

SO — svicoma xonyca (puc. 1-3), O u Oy — yenmpvl ocHo8aRUL
yeewennozo Konyca (puc. 4-6).

1 2

Haiitu SO u OC, Nano: OD = a. Haiiti Spge.

3

Haiitu Scc, B8 Haitru Scc,p,8.
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Crepeomerpus. 11 knacc.

Tabnuua 11.16. Ilap.

O — yeump wapa, O) — YyeHmp Kpy2a — CeYenus wapa RA0CKOCMbIo.

Hano: OO, =35, OP=13, Hauru
NA0IMAAkF CEHEHH 11apa TUIOCKOCTBIO,

2

Hatiti nnontans ceyeHus mapa
IJIOCKOCTBIO.

3 4
Jlano: AB = m. Hano: nmnockocts ABC niepeceracT
Haiit O,A. wap. AB =9, BC=12. Haiitu O0,.
5

Jauno: AB=BC=40, AC = 48,
Q0,=5. Haiitu pagnyc mapa.

Haiitn OO,
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CrepeoMerpua. 11 kaace.

Tabnnua 11,17. BoHcaHHLIH u ONUCAHHBIN wIap.

Hatmu paouyc enucannozo wapa (puc. 1-2).

Hatimu paduye onucannozo wapa (puc. 3-6).

S

D
Cc

Hano: SABC — npapunbuas TPEYTONb-
Had nHpaMuma. £SDO = g,

2

Mano: SABCD — vyeTripexyronsuas nH-
pamuaa. ABCD — npaMoyronsHuK.
AC=12.

3
A1

B

G

———ee— Yol

-
-

-+

Hawo: ABCA,B,C, - NpPaBHIIEHAR
TPEYTONbHAS IPH3IMA.

4

HAano: SABC — nparwuibHas
HETRIPEXYTONBHAA MHPAMHK A,

5

Hano: SABC — npasunsHas
TPEYroabHas NHpaMHAa.

6

ATS 24 D
Hauo: S4BC — npaeunpuas

UETHIPEXYroIbHas MHPaMUa.
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Ctepeomerpua. 11 knacc.

Ta6nnna 11.18. O6beM napanneaenunena,

ABCDA\B,C Dy ~ napaanesenuned. Hawimu obvem napannerenuneoq.

1

Cs

A

B Ca
I
1
1 \‘
A : s D1
——__ ¥
N
BL__. ... o= C
e R :ﬁ‘f:-
, \~“-'
! 'n" LY
- \
4:-_-" . \
A 7 D

Jauo: C,Q — sbicoTa mapauiene-

nWneaa.
5
B1 4
Iy
]
]
Ai 1 D+
1
Bi..bhool.--)C
e \‘
. A
’ Y
. a5
A B
Hano: 4,0 — BbicoTa Hapannenenune-
Rano: BiD=d aa, ABCD — ksaapar. £A4,40 = q.
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CrepeoMerpns. 11 knacc.

Tatbmina 11.19. O6bemM NpH3MBIL.

AA,...A A4 A,... A, — npusma. Hatimu obvem npuzmel.

1 2
AZ A3 Aj Ad
' : ! '
Az 1 "‘ 1 As
1 1 1
10 Al I Ar rill
T Il 1
I i I
Aplo___ ] _lM
a” ! LAY
Az A 4~ ‘130,/ \
2 nl A5
[ A
Al 4 As
Nano: A,4:A3444s4¢ — npaBUNGLHBIA
LWECTHYFQIBHHK,
3 4
Az Az Az
1 ,f \
- vl
. L \ A1 A
A1 T /, T A4
a
,J’ ]
]
J C‘I_A__z _____ RLY
L -t ’
/’t’ .4,-' \‘ ’/
6 "d’ \
i An b Aa
Ad ”5?30 W As
Hano: A14;4:44 — Tpanenusd.
5

Hano: 4,0 — BHICOTA IPHIMEL

Jlano: Ad,4>4; — npasuiIbHbii. 4,0 —
BBICOTA TIPH3MBL.
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Crepeomerpusn. 11 knace,

Ta6nuua 11.20. O6nem napaMnabL.

SA\Az.. Ay — nupamuda, SO — svicoma nupamudst.
Haitmu o6vem nupamuobi.

1 2
S S
13
Az
A2
Ad Ad <
A3 A3

Jlaso: A4, 4,45 — paBuIbHELE Hano: A4 = A A3 = 10, Ar4; = 12.

._ 1 j_ ’ ‘ O — LEHTP OKPYKHOCTH, BIIMCAHHOH B
Aty = 1293 ad iAo,
3 4

A

5

Hano: A 424344 — IPAMOYTONIBHHK,

Hano: 44,434, — Tpallewts.
A1Ay = AzA;5. O — IEHTP OKPYKHOCTH,
BIIHCAHHOH B TRANELULD.
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Crepeomerpusn. 11 wiace.

Tabmuua 11,21, O6beM NHpaMHILI.

SA1Az.. Ay — nupamuoa. SO — estcoma nupamuodnt (puc. 2, 4-6), SA; —
gbtcoma nupamudst (puc. i, 3). Haiimu 06vem nupamuoni.

1 2
S
3}
A1 Az
4
Hano: SA4 4,434,454 — npasunsgas
As UIECTHYTO/IbRAA TIHpaMHaa.
3 4

1 A4 -
Aano: A14;434s — napainenorpavm. Jano: 4,4;4:44 — OpAMOYTONBHHK,

5 6

A1 @ F

As 2a A3

Hano: A,A4,A4344 — Tpanenus. Hauo: OB = m.
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Crepeomerpun. 11 xnace.

Tabnnua 11.22. O6bem nupamuasl. O6beM yceueHHOH NHPAMHILI.
SA145... Ay — npasunsuas nupamuda, SO -~ evicoma nupamudust (puc.i1-3);
SA Ay... A, A4 Ay... A, — RDAGUNLHAR YCEHERHAR RUpamuda (puc.4-6).
Haiimu 0bvem nupamuoyt.

1 2

Aa
Jano: £A4, 4B =60°
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Crepeomerpun. 11 knace,

Tabnuua 11.23, O0beM H momaas 60x0BoH NOBePXHOCTH LIHAHHAPA,

00, -oce yunundpa. Haiimu 06vem u miowads 6OKo80H NOGepXHOCMY

YUAUHOPA.
1 2
!l’ : Fél
' :304‘
8/ : H \
N B Al ol R B
LI
-0 M
C c T E
3 4
Ad m By Aq /—61\ B:
\_:_// X
y
- b [
] LY
Mi._ : E MY
S 1 1 ‘. N
- itV R L T
ann 1.'.‘ - _'_‘_“-C _‘__'___,__,A- R E
Al L3, B A L gl B
-------- 0 ) t'“‘> @
D D

Hawo: Sce,pp = Q.

Hano: AC=2a.
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Crepeomerpus. 11 kaace.

Ta6nuua 11,24, O0beM # nJIoHIAAL GOKOBOI NOBEPXHOCTH KOHYCA.

SO — sbicoma xoryca. Haiimu o6vem u nrowade bokosoii nogepxnocmu
KoHyca.

1 2

Jano: O, —~ UEHTP KpyTa — CEICHHA
KOHYCa IUIOCKOCTBIO, SO = 15. Nano: Ssac = Q.

5 6

Hano: OF = 3. 1) Hano: BC = 12.
2) Hamo: SB=3 Js.
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Crepeomerpus. 11 xaace.

Tabnuua 11.25. O6bem konyca, O0nem yceuennoro konyca. Ilnomans
foxoBoii noBepxHocTH KoHyca. Ilnomans 6oxoBoi
NIOBEPXHOCTH YCEUEHHOro KOHYCa.

SO — gvicoma xonyca {puc. 1-3), O u O, _yermpsl OCHOBAHUU YCEYEHHO20
kouyca (puc. 4-6). Haiimu o6vem u naowads 6ox0eoti nogepxHocmu

KOHyCa.
1 2
Hano: £DSC = B.
3 4

57




Crepeomerpus. 11 kaace.

Tabnuua 11.26. O6bem mapa. Ilromaak NOBEPXHOCTH IIapa.

O - yeump wapa, Oy u O, _yeHmpbsi KPpy208 — CeNentil apa nrocKocnbio.
Haiimu 06vem u nrowadb nosepxuocmu wapa (puc. 1-3).

1 2
Jano: AABC — npasunsemusiii, 00, = 3.
3 4
A
Hano:

00,=4,AB=AC=10,BC=12.

auo: O, = 5. Haitta obseMm u mw1o-
ma/b cepudeckoi 4acTH MEHBILEro
N3 WAPOBLIX CEIMEHTOB.

Haiiti 00beM H mnomiazs chepuyec-
KO# 4acTH IapoBOTO KONBLA.

6

Haitru 06bem ¥ mnomais chepuiec-
KO 4ACTH MEHBILETO H3 MIAPOBLIX
CETMCHTOB.
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OTBeThl, yKa3aHus, peleHus

IoBTopenue.

Ta6auua 1. 3. BC = b tgP, AB ~ b tgP sina, AC= b tgf cosa. 4. AB=AC=

=M 5. AB=AC= —— BC=2l1ga. 6. AC = 2m cosa, AB = “TEB%
2sin$ cosa sinf}
ABsi
BC = 2m cose cgP. 7. AB = \Ja® +b% - 2abeosy , BC = ———2
sin(a + )
' retg %
= M 8. AC=2rctg® AB=BC= ) . 9. AR = 2R sin{a+B), BC =
sin{a +B) 2 cosa,
= 2R sina, AC = 2R sinB. 10. R = —2— 1. R= —2_ . 12. — 2.
2sina 2;;05% 2sin3
Ykazanune, Panryc OKpYXHOCTH, OHHCaHHOH okomo Tpanenuu ABCD, paeeH

o4
PaaRyCy OKPYKHOCTH, ONMCAaHHOA oKoNo AABD, B kotopoMm LADB = 3

Tabauua 2. 3. 3+/3. 4. 120. 5. 156. 6. 3/3. 7. 9 (1++4/3). 8. 1243, 9. 32,
10, 18, Vkazauue. Syapc = Sspoct Ssaoc :% OB-OC-sin3(0° +% 04-0C-sin150°,

11. 60. Pemenne. [lyctb r — paguyc OKpyXHOCTH, BIHCAHHOH B A4BC, Torna AC
=r+12,BC=r+5,(r+57+(r+12)" =17, otkymar=3,4C=15,BC=8.

12, Petg? %tga. Pewmenne, Uz AAO\D: AD = rctg% , U3 AABD: BD = rctg% tgo.

Siasc = =ACBD = '2rctg£21- retg % tga = Petg’ 521» tgo.

1
2

b f—

Tabauua 3. 3. 40. 4. 18 V2 . 8. 80. Yxasaune. OE = AE - ED. 10. 225. 11. 64.
VYxazanue. J[okasaTh, 4TO BHICOTA TpalnelMH paBHa cf cpeaHcit smHuK. 12. 150.
Yiasanue, H3 a4d0B (20 = 90°) OFE* = AE - BE, orkyga OF = 6, CD = 12,
AB+CD=BC~AD=125,

59



OTBeETDBI, YKa3aHHA, peweHusn

b sina sin(a + )
sinf}

bsi

SH;TG;B) 4. %a(2b + acosP)sin.

Yxazanue. llposeneM BE | AD. U3 adBE: BE = asinf, AE = — acosP. Torna

Tatauna 4, 1. L # sin2a 2. m¥(m+n) ctga. 3. . Yxasauue,

~J

H3 a4BD no teopeme cuuycos 4D =

BC=4D - AE = b + acosp. 5. %dzsinZQ. Viasanwe, AE = 1(4D + BC).

6. 2R%sin’acosa. Yiasanue. M3 adCD (£C = 90°): CD = 2Rcoso. llporeaem
CE 1 AD. A3 ACED: CE = CDsino = 2Rcosasina. W3 a4CE: AE = CEtgo. —

. 1 inasi
= 2Rsin’a. AF = > (AD + BC). 7. %(62 ~a’)- M. Vrazanue, [TporeneM

sin(ce + 3)
CE || AB. U3 ACDE no teopeme cunycos: CD = ;‘EDsma = (b‘— a)sina .
sin(a + 3) sin{c + )

[posesem CF L AD. Hs aCDF CF = CDsinp = L=@SNAsnp g o4 /3.
sin{ct. + B)

Peutenne. U3 A4BD no TeopeMe kocuHycos: B = 3% + 107 — 60cosz4. Us
ABCD o TeopeMe kocuuycos: BD? = 5% + 8% + 80cosZA. Torna cos/A = %,

43
V3 43 =204/3. 9. 1213‘6

. 1
sing = ——, 8§ = —(3-10 + 5-8)
7 ABCD 2( )

. Ykazaune. H3

7
a4DC: AC = 14, Ilpoenem BE L AC. T.x. Z4BC = 120°, To £LBCA = 30°, u
AE =EC=7. U3 AABE: BE = —?' . SABCD == SAABC + SaADC.

V3

Crepeomerpus. 10 knacc.

Tabmuua 10.1. 4. Her. Ykazanue, Bocrionms30BaTecs METOAOM JOKA3aTENIBCTBA
OT TIPOTHBHOTOC.

Tabauna 10.2. 1. Her. Ykazauue. Ecinn 661 nupaMete g, b U ¢ nexani B oqHoi
MICCKoCTH, TO TodkH M, K W P nexanmdn OWH Ha onHOH npaMoi. 2.
JoxazarenbeTeo. Tpeanonoxum, 4To OpaMeIe g 1 b nexar 8 0AHOH NIOCKOCTH.
Torma mpamas ¢ Takke NPHHAAICKHT TOH mnockocTH. Uepes npaMele a U ¢
MOKHO NPOBECTH EIAMHCTBEHHYIO TUIOCKOCTH (IUIOCKOCTE t), KOTOpoit Oymer
npuHaanexath M npamas b. Tlporusopeune. 3. Vkazamue. Mcxomas Touxa -
TOUKA nepeceucHust npamex m W [ 4. VYxa3zauwe. llpamad nepeceueHus
mnockoctet ABC H 3 npoxoanT uepes Touky ( H TOUKY NEpPecedcHHA NMPpAMEIX
ABul

Tabauua 10.3. 3. Yxazaune. Bocnomb30BaTeCA METOAOM JOKA3aTENbCTRA OT
npotHeHOro. 4. VYkazanue. Bocmonb3oBaThCd METOAOM [OKa3aTelkCcTsa OT
npotuBHOro. 5. JlokaszatenwctBo. Ilpennonosxkum, uro mpamele @ B b He
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OTBeThI, YKaIaHHS, pellleHHs

CKpCUIHBAIOIEHECA. TOTAA OHH flexaT B 0JHo# mnockocTi, Ho uepes npaMyto b u
Touky D NMpoXoOMT €OUHCTBEHHAA [NOCKOCTh, B KOTOPOH NeXUT W npsamas BC
(BC | b). Umeem: npamMas a nexut B 1ockoctd ABC. Ilporusopeune. 6. 26.
Vxazanue. [lokazats, uto FFKP — napainenorpamm, 7. 9. Pemenne. KK| —
cpenHas JHMHHA TpaneuMu A4, BB, otkyna KK, = 7. DD, — cpennas nHHHA
tpaneusu KK, C\C, orxkyna CC) = 9. 8. Vkazanue. [Iposenem KF || BD. Toraa
KK, — cpennsa nuems tpaneuwn BDEC, KF = 6. MF — cpeasas nuHHR
Tpeyronsiuxa ABC, MF = 4. MF + FK = KM, to ects Touku M, F u K nexar Ha
OHOM NpAMOH, TO ecTh paMas MK nexuT B IockocTH ABC.

TaGanua 10.4. 3. Jloxazatenscto. Tak Kak a || b, 10 @ || B, oTkyAa a || c.
4. Vxazanne. Boifpate Ha npamoil g TOUKY 4 H MPOBECTH 4epe3 TOHMKY A H
npaMyre b nnockocte y. Joxa3zatn, 9T0 OpAMas ¢ JEAHT B 3TOH IUIOCKOCTH.
5. HokazarenectBo. Ilpenmomomum, uto a || «. Yepes M u a mposenem
nnockocTe. OHA NMepecekaeT MWIOCKOCTE ¢ O NPAMOi ¢, mapaiensHoi a. Toraa
4epes Touky M NpoxoasT ABe TpAMEIe, NApa/Uie/bHbIC NpaMoit a, [TpoTusopeuue,
7. 14. Ykazanue. PaccMorpets nogoSHele TpeyronbHUKH ABC n ABC).

Tabauua 10.5. 6. Jokazarensctso. Tak kak A4, : 4,0 = BB, : B\D, 10 AB| A.B,.
Ananoruuvo, BC || 8,C,, orkyna miockoctu ABC U 4),B,C) napaensHsi.

Tabanna 10.6. 5. [oxazarenscto. IlpeanonoxuM, uro npameie A8 u AB;
newxar B oaHod mnockocrd. Torma w npamelie A4, B BB, nexar B ojHo#i
TIOCKOCTH, YTO {POTHBOPEYHT yciaoewo, 6, 6; 8 4. 7. 10; 24
8. Jloxa3zatensCtBo. AB || A8, AMAMB ~ a4\ MB,, otkyzna AM: M4, = BM : MB, =
=AB : A\B\. U3 nonobus tpeyronsuukos BMC v B\MC\: BM : MB| =

=BC: BiCy = AC : 4,C; n3 nopobus TpeyToiabuHkoB AMC u A\ MC: AM : MA=
=AC: A,C,, otkyna AdBC ~ A4, B, C (110 TpeM CTOpOHAM).

TaGauua 10.7. 4. Yxazanwe. Touka [y — DpoekuMss TOYKH D NEAKUT Ha
NEPeCeYCHUH NpAMBIX, NMapa/UleNBHBIX NpaMeM 4B, W BC), npoBegeHHEIX
uepes ToukH C) H A4; cooTBeTcTBHHO. 5. Pemenue. ITycth Touka X — cepennna
otpeska A;B,. [Iposegem nyu KM u oTnoxem Ha HeM oTpesok M C; = 2MK.
Touka C, — uckomas.

6. Pemenme. Tlposenem mnpameie A M| BC, n
C\NV || 4,8,. Touka nepecedeHus ITHX IPAMBIX — TOY-
ka ) — NpOCKUHS LEHTPa NPABHILHOTO MECTHYTOJb-
HHKa. Janee ctpoum Touku Dy, K, u F|, caMmerpHy-
Hble TouKaM A1, B; H C| COOTBETCTBEHHO OTHOCHTENE-
HO Touxkn (. Wectuyromenwux A,8\C\D\E\F, -
Hckombiit (puc.1). 7. Ykazaune. HexoMble eprenau- Puc.1.
KyJApbl MapaluIeNnbHbl CTOPOHAM YeTBIPEXYTONBHHKA

Fi E

Ak o Dy
NN/

Bi Ci

ABCD.
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OTBCTI;I, YKA3aHHHA, PCILCHHA

Tadanua 10.8. 1. Ykasanne. UckoMBIH IepneHOuKYJIAp TapauieeH AUATOHATH
AC. 2. Yxazanue. McxoMele HepneHAMKYIApE RAPAVIENbLHB MeAHaHaM A4BC,
3. Yxkazanue. MickoMas BhicOTAa mapasuienbHa OpAMOi, KOTOpas NMPOXOJMT depes
cepeauHel o1pe3koB BC B AD. 4, Vxazanne. ITpoekuns GHccexTpHecH yrna A4
nenut cropoHy B,C, 8 oThomenwu 2:1, cuuras oT Touxd . 5. Penienne.
Ilpopeaem xopay, napannensHyio AB. Uepes ee cepenyny M Touky O mposeiem
anamerp. OH u Oyfer ucKoMbiM. 6. Pemenne. [lporeaeM QBe mapanienbHble
xopasl. Yeper HX cepelMHEl NpPOREAeM XOpHy, KoTopas Oyder mpoexuue
IMaMeTpa, a e¢ CepeaHHa — NPOeKIMeH ISHTPa OKPYXKHOCTH.

Tabnnua 10.9. 3. Pemenne. lpamas CB nepnedHKyIApHA TOCKOCTH AMB,
AD || BC, orkyna npaMas AD nepnenaukyiasipHa nockocTH AMB 1 AD 1 AM.
4, Ykazanune. JokasaTs, uTO Opamas BC nepneHIHKynApHa IUIOCKOCTH AMD.
5. ¥kazanwve. M(C — swicoTa paBHOOEAPEHHBIX TPeyYronkHHKOB AMC u BMD,
6. Peruenne. MO | BD, AC 1 BD, otkyna npamas BD nepnenaukynspHa
wreckocTH AMC.

Tabauua 10.10. 1. 1. 2. 5. 3. 5. 4. 4. Pemenne. Paguyc R OKpy»KHOCTH,

AB € 5 /3. Ws aMOC
2sin ABC  2sinl120°

(20 = 90°: MC = VMO*+0C?>=4. 5. 12. Pemenne. V3 AABC:

AB - 6300 =443 . U3 a4MB (ZB = 90°): MB = ABtg60° = 12. 6. 26 ; 4.
COs

Pemenve. H3 AAMD (ZA4 = 90°): AD = MDcos60° = 4, AM = MDsin60° = 4 V3.

OIIHCAHHOH OKono AABC, paBeH: R =

W3 aAMB (£B = 90°): AB = AM%E~ =2.J6.

TaGnma 10.11. 4. 6. 5. 18. 6. ya? —big?a . 7. 4421 . Pemenne. M3 a44,C
(£4,=90°); AC = 16. Vi3 AABC: AB = ¥ AC* + BC? =20. U3 a4A,B (LA = 90°):
BA, = AB? — AAY =4+21.8.12.9. 16. Pemenne. U3 44, C (£4,=90°:

Ad, = A,C1g60° = 43, AC = 8. VI3 A44,B (LA, = 90°): AB = 83 . His a4BC:

BC= v AB* + AC* = 16.

Ta6amua 10.12. 1. 1_32‘/-3-; @. 2. 510 . Pemenue. Wz aAdA4,D (24, = 90°):

AD = 12; w3 A4,BD (2D = 90°); BA, = 13, 3 ad,B (LA, = 90°): AB =510,
3. 45°, Pemenme. AB = AC =242 . Hpoeenem AD L BC. U3 a4DC (£D = 90°):
COSX = % = ?\2/_5 :% , OTKyZa x = 45° 4. 60°. Pemenue. W3 A44,C
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OTBeThl, YKAIAHAA, PelIEHNA
(£A1= 90°): A4, = ACsin60° = 5 /3 , 4,C = 5. U3 A4BA, (24, =90°): A\B =
= 4f AB? - AA]2 = 8. H3 a4,BC no TeopeMe KOCUHYCOB: €COSX =

2 2 pel _ actgo
_ B4 +CAj - BC” _64+25-49 21, =60°. s, arcsin— ",

24 B-4C 2-8-5 2

i i . bsinPsina
\/bz - azctgza . 6, aresin bsinpsina HAX T —arcsin bsnpsina .
a a
msinPsina. . msinfB
7. —————, Pemenne. U3 A4BC no Teopeme culycoB: AB = ———.
siny siny
s a44,B (£A,=90°): A4, = ABsino = —”15‘15% .
siny

8. \/(a2 +b° —2abcos]3)tg2a+b2 . Pemenne. W3 ad,BC mno Teopeme

KOCUHYCOB: A1C=J? +5° - 2abcosf . Vi3 84A4,C (24,=90°): 44, = 4,Clga =

~ Ja? + % —2abcosP - tga . Us a4A B (LA, = 90°) AB = | 4 B? + A4 =
= \/(az + b2 -2abcos|3)tg2a +5° .

Ta6uuna 10.13. 4. 30. 5. Ym® +a?sin « . Pewenue. Tiposenem MD L AC.
BD 1 AC (1o TeopeMe o Tpex nepnenaukynsapax). U3 aBDC (4D = 90°). BD =

=gsinc.. U3 aABMD (£B = 90°). MD = \Imz +a’sin’a . 6. JoKazaTenbLeTRO.
[Ipoeemem MD L AB u ME L BC. OD 1 AB, OE 1 BC (mo Teopeme 0 Tpex
nepneHaukyasapax). AMBD = AMBE (1o TMIOTEHY3¢ H OCTPOMY YIIy), OTKyIa
MD = ME. OD = OF (kak npoekuMH paBHBIX HARKJIOHHEIX). ABOD = AROE (no
KaTeTy W TMIOTEeHY3¢), 0TKyaa £OBD = £ORE.

Taéauua 10.14. 2. TIposectH Menuanwml BM; U AM,. Ilposectd DD, || BM, u
DD || AM,, tae Touxu Dy u D, nexat Ha croponax AC v BC COOTBETCTBEHHO.
MD| u MD, — ucxoMble nepueHauKynsapsl. 3. Yikasanue. OcHoBaHHe HCKOMOTO

NepNeHanKyJ/IIpa — ToUKa M, Takad, uto BC: CM, =2:1.4. 13 n 15. 5. 8; 4 JE .
Pemenne. [Iporeaem CE L AB, CE = 843 . Hpoeeaem OF || AB. OF = 43 U

Uz aAMOF (20 = 90°): MF =  MO* + OF? =3, IIpoeegem OK L BD, OK = 4.
U3 AMOK (£0 = 90°): MK = 42 . MF w MK — ucxomute paccrosnus. 6. 10, 17,

Pewenwe. Ilpoerenem BE | AD, BE = 6. H3z AMBE (4B = 90°): ME = 10. MF —
paccTosiHHe OoT TOYKH M 1o npaMoi Af). AHaNOTHYHO HAXOIUM PACCTOSHHE OT
Toukn M ne npaMoit AC.
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OTBeTBI, YKa3laHHA, PeHICHHS

Ta6auua 10.15. 1. V14 . Pemenne. H3 aMOC (20 = 90°): OC = 2. U3 AOCK
(£K=90°, OK=CK): OK = CK = /2 . U3 AMKC (£K=90°): MK =

= VMC - CK* = J14. 2. 5. Pemenme. U3z adBC (/C = 90°): AB = 25.

CD L AB (no TeopeMe o Tpex nepneHaHKy:ispax). CD = 'i% = 12. U3

AMDC (£C = 90°: MC = 5. 3. 13. Ykasan#e. Haiitn Boicory CD Tpeyronsuuka
ABC, BOCNONB3IOBABIIHCE TEM, YTO S.ipc = %CD-AB. 4, 8. Ykazauue. OD =

AB3

— 5. 8. Vxaszamne. Pamuyc OKPYXKHOCTH, BIHCAHHOH B paBHOGOKYIO

TPaneuHIo, MOXKHO HalTH mno ¢opMmyne r=%\/ab , T 4 U b — ocHoBaHMd
Tpaneuny. 6. arccos(cosacosP). Pemenne. Ilycth 4C = a. Torna us A4ACE:

BC=qgcosP. U3 AMCA (24 = 90°); MC = a , H3 AMCB (#B = 90°):

COS{L

cosMCRB = BC _ cosacosf.
MC

Tadauna 10.16. 1. Jdokazatensctro. 1 cnocol. MB — NuHHA TiepecedeHHs
unockoctedn AMB u CMB. AB L MB, CB 1L MB. Tak xak ZABC = 90°, 10
Iwiockoctd ABM u CBM nepneraukynapHel. 2 crnocod. AB L BC, AB L MB,
3HAYMT, NpAMad AB NepneHAHKYIApHa IUockocTH MBC. Tak kak ILIOCKOCTE
AMB npoxoanT ueped npaMywr 4B, nepnenavkynapHyio ruockoctd MBC, 10
mockocth AMB v MBC nepnenauxynapuel. 2. Yikazadue. AC L BD, AC 1 MD.
3naunt, npamaa AC nepneHOMKy1ApHA ILIockocTH DMB. 3. 1) VkazaHue.
Jokazate, wTo npaMas MO nepnennukynapsa miockoctd ABC. 2} VkazaHue.
Joxazats, uro npaMas AC nepnenaukyviApha mnockoctTd BMD. 4. VkazaHue.
Jokasate, 910 npaMas MO  nepneHaukynApHa — mwnockoctH  ABC
5. NokazaTtenscTBo. Yepes To4ky 4 B IUTOCKOCTH ¢t NIPOBeneM Ipamyie ¢, ¢ 1 a.
InockocTs, Npoxoaamas Yepes npaMeie b U ¢, DepneHANKYIpHA NTpaMoil a. Tax
kak o L [}, To yron mexay npameimMu b u ¢ pasel 90°, Tlockonexky b Lau b L,
T0 b 1 o. 6. VYkazauue. Ilpoeesem uepes Touky M npamyre MB,
nepneHauKynapuylo AB. Torga MB| nepnenavkynapHa mweckocTd ARC (3agaga
5). AmanoruvHo, eciH npsamas  MB; mnepnengmkynspHa BC, 1o MB,
nepnengHKynsapHa mnockoctd ABRC. [lonydaem, uto 4Yepes Toyky M npoxopAar
JIBa Pa3NUYHEIX NEPOCHINKYIApa K IockocTH ABC. [Ipotupopedne.

Ta6awuua 10.17. 1. 12, VYkazanue. Hckomoe paccToAHME paBHO BBICOTE
Tpeyronkiuka DFC, npoBenerHol k cropone DF. 2. 17. Ykasauue, 4B = A4," +

+ AB2 + BB 3. 1242 . 4. 10. Yazanue. D\B L AB, C\4 | AB (Teopema o
Tpex nepneHgukymapax). Torma ACD\B - npsmoyroasunk, AC, = BD,.
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OTBETHI, YKa3aHHuH, pemenna

$.3+/26 . Ykasanue. NC = 5, AM = 8. Tlposeaem NK L AM. NK = AC = 15,
KM=3.

Ta6auua 10.18.1. 5. 2. 12.3. 2 J14 . 4. 242 . Vkazanne. Hckomoe paccTOAHUE
paBHo Bbicore BE mnapaanenorpamma ABCD, nporeneHHoH X cropone AD.

5.342 . Ykasaune. Uckomoe paccToSHUE paBHO BhicoTe EF AEMB, rae £ -

22

cepeanna AC, 6. R Vikazauue. [Iposecth MO L BD, Mckomoe paccTOAHHE
paBHo BrICOTE OF AAMO.

Tadanua 10.19. 2. 4A(2:0;0), B(2;0;-2), C(0;0;-2). 3. Ykazanue. Cropona kyba
paena 4, 4, 2435 M(—1:8:5). Ykasanne. A(4;7;8}, B(—6;9:2). 5. P(\/E;Z;O),
K(A6 :4:46 ). 10 . Pemenue. U3 a0AB (£B=90°): OB =4, AB=4+3 . Torna
B(0;4:0). U3 a4BC (LC = 90°): AC = BC = 2+/6. Toraa C(2+/6:4;0),
A2N6:4246), omyma K(V6:4:46), P(V6:2:00, PK = 410,
6. 2J§+Jﬁ+ﬁ§. Pemienue. B)(6;0;4), P — cepeauna otpezka B,0. Torna
P(3;0;2). C(6;-8:0), K — cepenuna orpeaxa OC. Torma K(3; -4 ;0). M(6;—8;2).
Torna PK =25, PM= 73, KM= /29 .

Tadanua 10.20. 1. 1) 90°; 2) 45°; 3) 90°, 2, 90°. Pemenue. IIporenem 4epes
touky C npamyto /, napannensnyio AB. Toraa yron mexay CD u AB paseH yray
mexay CD wu /. Tlo Teopeme o Tpex nepnennukynapax CD 1 I 3. 90°. YkazaHue.
[TposecTu yepes Touky D npsamyro /, napanaensnyio AC. Yron mexay MD n AC
paseH yriry mexay MD u [, 4. 90°. Yxasanue. Yepes Touky 8 NpoBeCTH NPAMYIO,

napainenesyo AC. 5. arctgﬁ . Pewenue. Yron meway MD u BC paeen yrioy
mexay AD u MD. Ilycte AB = a, Torna AM = a2 .

W3 AMAD tgMDA =~/2 | N M
6. 60°. Pemenne. Uepes Touxky A nposeAeM mepres-
Aukynap AN x riockoctd ABC M OTHOXKHM HA HEM ) B
oTpesok AN = BM (puc.2). Torna AmAND = adNB = | A '
ABCD (nmo meyMm Karteram), oTkyga ND = NB = BD,
Tax xax MC || ND, To yron mexay npambiMu MC u
BD papen yrny sesmay npameiMH ND W BD, T.€, Puc.2,
HCKOMBIH yron pasen 60°.

Tabauna 10.21. 3. 45° 4, 30°. Pewenne. M3 AABC AC = 2-\/3. H3 aMAB

B4 3

cosMBA = — =

TR oTkyna £MBA = 30° 8§, arctg%. Pemienue. Ilycts
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MA 6. arct >
MB J‘ e
Peuwenne. Ilycte MA = a, toraa BE = 2a. Uz AAEB AR = a\/_. W3 AMBA

45

thBA =? i 300.

AC=a, torma AB = a~/2. U3 AMAB tgMBA =

Tabawua 10.22. 2. 30°. Pemenue. U3 ABAC (24 = 30°): BC =25, AD__152520 -

= 12. U3 A40D sindDO = 0,5, Z4DO = 30°. 3. 60°. 4. 60°. Yxazanue. Uepes
TOYKY B 8 IIOCKOCTH P NpOBECTH NpAMYIO, MAPAUVIEHBHYIO NPAMOH 4, U U3
TOMKH A mpoBecTH nepneHAHKYAp AC Ha 3Ty npamyw, BC = B4, = 10, U3

AMBC AC =421, Hanee u3 ad4,C nalitv yron 44,C. 8. arctg-z—;—ri. Ykazanue.

aJ_

Myeres CD = a, Torna BD = a, AD = aﬁ, AB = 2a, DE =—— _ U3 ACDE

243

thED—— 6. arctg(s/_ 2 tger). Vrasanue. [lyete MO = g, torma OC = actga,

aﬁ

OF = = =ctgar . U3 sOME 1gMEO = V2 1.

Tatauna 10.23. 2, 45°. 3. 168. 4, 1,5Q. Pemenne. Sypc = Saos + Spoc T Saoc =
3Samce cosb0° = 1,5Q. 5. 45°. 6. 30°.

Tabamua 10.24. 3. C(3;8;2). Peurenue. E(l;ﬂl;—S) ) R’(x -2Zyy—4z-7).
A_Dzﬁ, orkyma x = 3, y = 8, z = 2. 6. [okazareancTRO. E(—3;2;8),

AC(2:-52), AD(-2;1;-1). Tak xak AB-AC = AB-AD =0, 10 AB L AC n

1
AB L AD, orkyna npaman AB nepneHAMKYIApHA miockoeTH ADC. 7. _Jg_

) VT 32) ¥3:3) 4. Viasanme. 1) [a+5| = y(a+5)? = Va’ +b° +2ab =
33

J|a| +|b| +2|a||bl cos60’ .8, —4- \5—— Vxazaune. (a + c)(b - c) =

o0

1l

=a-bh-ac+bc-c-c=|afblcos120° - |al/choos45 + |bl{ctcos150° - o .

Crepeomerpusn. 11 kanacc.

Taéampa 11.1. 2. 120°. 3. 9. Pewenne. Yepes TOUKY A, B IUIOCKOCTH A;8,\B
NpoBEIEM IIPAMYIO, NMEPICHAMKYMAPHYIO npAMod MN, M oTIOXKHM Ha HeH
orpesok 4,C = 5. U3 a44,C AC = 7. U3 adBC (£LC = 90°) AB =
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4, arcsin(sinasinf3). Pemenne, Tlyctes 4B = a. U3 A4BC AC = _a . U3 a4ACD
sinc
(«C=90°y Ap = A€ = @ yiaapB sinaDB = 2B < sinasing,
sina sina sin 3 AD

5. arccos-;;. Pewenne. IlpoeneM mnpamyio AE nepneHmukyaspHo pebpy b.

AAES =a4DS (no runoteHyle H OCTpOMY YINMy), oTkyda AD = AE.
AAOD = AOE (no kateTy M THnoteHyse), otkyaa OF = OD, T.e. Touka O
paBHOyHaJIeHa oT cTopoH £(bc), otkyaa SO — GuccekTpHca storo yraa. [lycts
OD = a. U3 ASOD SD = ay3. Hs a4SD AD = SD3 = 3a. M3 adOD
cosdDO = oD —% 6. arccos%. Pemene. ASAB = ASAC (no kateTy

octpomy yruy), otkyaa SB = SC, AB = AC. Ilycte AB=AC=a. U3 AABC BC =a.
2 2 2
U3 AABS (24 = 90°) SB = a+/2 . U3 aSBC cosBSC = 2“—?"2——“- = %.
1A
Tagauuma 11.2. 1. 1} 108; 2) 148. 2, 8(3+10J§). 3.5.4.916. 5. 457; 5.

6. 4(54+55 x/i). Ykasanue. Ilposectn 4;8 L 44,. Torpa 4,8 = 14+4 _ 9,

AB=5.U3 A A A Ay (LA =90°) A, 4; = 15.

Tadauna 11.3. 1. 1) 60; 2) 78. 2. 1) 36; 2) 4(9+2+/3). 3. 1) 48; 2) 12(4++/3).

4.1) 21642 5 2) 722+342). 5. 1) 7246 ; 2) 36(3+26). 6. 1) %az sin 2ot ;
aZ

2) ?(3sin 2at + /3 cos? a).

Tabauna 11.4. 1. 1) 1024; 2) 1536. Vka3zauue. [Tycth 4,44 =a, Torna 4143 =

= ay2. W3 A AMAy P+24° =768, a = 16. 2. 1) da’sinoeos2o ;

2) 2a’sina(sine + 2 v/cos2a ). Vasauue. M3 A 4,4, 4, A A, = asina, A Ay =

=gcosa, Ha A AlAiA4 (£4,=90°% 4, A; = \/az cos’a—a’sina =

= . 2 i E — i 22 M
avcos2a . 3. 384\6, 2) 576\/3. 4. 1) 6/sin 2 1}1 4sin 5
2) 22 sin%(sJ 1-4sin? & 143 sm-‘;—) . Viasanne. U3 a A dy Ay : Ards =

- mm%. Ms adAdy: A4 = JP-alsin® S = pi-4sin?§.
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41? sin2 2

51) sz % ;2) ad 5 (sin2a+cos’a). Pewenmue. Iycte A1 4; = a. Torna
l+cos” a 1+cos“a

A0 = 4,0 = —-£ M3 A Ay 40 A0 = a2 . U3 & 4,04, (L0 = 90°)

2coso

(ﬁ][ aﬁ] L g Zicosa ot 2sing

U3 A Ay AyO: Ay dy=——

2 2cosa }1+cosz o 1+ cos o

S = 4v2icosa  2Isina _ 4/%sin2a _ 41% sin 20 N 4% cos’ &
Gow — ' - » Dnome T .

Jl+cosza \/1+c032a 1+cos’ a 1+cos’ a 1+cos’ o

6h? -sin & 2h sm—
6. 1) 2 p 2) . [31}1+451n22 ++/3sin ) Pelenue.
Jl+asin?e l+dsin’

2

Tlyets 4147 =a. PI:J.AA]A‘ZA3 A2A3— H35A3A2A2 a’ + =i,

. 22
25.m2 4 8in 5

2hsine 2
= ————2 S, =3ah, Sy = 30k + a3 _ £(6h+a\/§).
1+4sin® & 2 2

Tabauua 11,5, 1. 76. 2. 300. 3. 20(1++/3 ). 4. 252. Vkasanue. £ A3 A3 4 = 90°
(o TeopeMe O TPEX NMEPNEHAMKYIApAX), OTKyJa A;A3 Ay A; — [OpAMOYTOJILHHK.
5. 108(2+~.E ). Pewenne. Yepes TouKy A; npoBeIeM NpAMYIO /, MapaLie]bHYIO
AzA;. A\/C L [ Toraa no TeopeMe 0 TpeX NEPIEHAHKYIAPAX AiAl 1 /. Tak kax
AAy I Asdy w Ay || L To LAsA A, = 90°, T, Aydydpdy -
npAMOVTONEHUK. M3 AA;A]O 40 = 643, orkyna A,4; = 18. s AAiA]B
AB = 63 . Sgor = 21863 + 1218 = 108(2+3 /7 ). 6. 36(2+ /3 ). Perenne.
V4 A; A; Ay = 90° (o TeopeMe O TpeX NEPIEHAMKYIAPAX), OTKYI1a A{A|A2A3 -
TPAMOYTONbHHK. M3 A A{A]O AiO = 40 =3 V2 . Tornad4,=6.Haa A;OB
A;B = 343, A;B 1 A4, (no Teopeme o Tpex NepHeHAHKYIApax), TornAa
Sgox= 26-34/3 +2:6:6 = 36(2++/3 ).

Tabanua 1L.6. 1. 2+/57; 10. 2. 44/3 (15 + 16+/10 ). 3. 426. Vkasaune. Ilycts
AA, = x, AD = y, AB = z. Torma x* + y* = 106, 2+ 21 =169, )7 + 22 = 225,
CIIOKHB TPH ypaBHeHHA, nodydnM 2(x> + y° + 2%) = 500, x* + )* + 2% = 250,
oTKyna x*= 25, "= 81, z’= 144, A4, =5, AD =9, AB = 12. 4, 2d°cosa(cosasinf +
+ 2sina). Pewenne. U3 ADCC (£C = 90°) C,C = dsina, CD = deosat. Sacp =
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2

= dPcos’asinp. Ssox = 4 cosasing. S. (sm2B + cos? Bcos 5 ). Pemenue.

sinZ >
, dcosp
Wz aBB\D (£B = 90°) BD = dcosf, B\B =dsinp. U3 a4BD AB= ——~. Sazcn =
2511'15
2 2 d2 si
. 44 sin 2
= d—wzs—~£51na = %dz cos? Bctgz-o-t-. Sgox = cosp dsinp = —B
4sin % 2 2sin % sin %

6. 2d2(sinB cosza—sinZB + sinasinf + sina cosza—sinzﬁ). Peuienne.
W3 ABB,D BB, = dsintt, BD = deosa. Uz aBC1D B\C, = dsinfl. U3 A4BD
(24 =90° AB = szcosza—dz sin?B . Secp = d°sinPycos® o —sin’f .

2

Seoc= 2d? sino(sin B +y/cos? a — sin® B) .

Tabauua 11.7. 1. Yrazanue. Yepes TouKky P npoBecTH NpIMYH0, MapalIeBHYI0
KF. QHa nepecekaer OTPE3OK AZA'z B Touke M. KMPF — uckomoe cedeHue.

2. ¥kazaune. [Ipamas KF nepecexaetr npsMyw A.4; B Touke B. Ilpavas BP
nepecekaeT A.4; B Touke M. KPMF — uckomoe cedeHue. 3. Yrazanne. [Ipameie
KF u KP nepecexaroT npameie 44> u A4z B Toukax B u C COOTRETCTEEHHO.
INpamas BC nepecekaer orpesku 414, u 434, B Toukax D u E cootBercTBEHHO.
KPEDF — ucxomoe ceverne. 4. Ykazanue. Yepes touku K u P mpoBeacM nps-

MY, IEPECEKAIOLLY IO TIPAMBIE AlAi H Ai A; B TOYKax B U A COOTBETCTBEHHO.
Yepes ToukH A 4 F IpoBejieM NPAMYIO, IEPECEKAIOIIYI0 NIpAMEIE Ay A3 1 Aj Ay

B Toukax M u C coorserctBenno. [Ipsamas BC nepecexaer 4,4; w AzA;'Z B

Toukax N u E cooTeetcTBeHHo. NEFMPK — ickoMoe ceueHue.

Tadauua 11.8. 1. 54. 2. 48, Ykazauue. Sgo = S"ng. 3. 336, Ykazanne, U3
cos

ASOC OC =+/72 . Torna CD = 12. Ipoeegem SE L CD. U3 ASEC SE = 8.

4. 3—"(2 4b2—az+a~/§]. Vkasaune. llposectu SK L CD. Us ASCK

2
("— 3V3n? 1
.5, v3 COS(:[ + cosa) . Yxazarne. U3 ASOE OF = hetga.

S O
U3 A4BC AC = 24/3 OF. Sgo = SABC g, a{[1+1/4crg20_+l].YKa3aHHe.
cosa
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aJ_ a3

H3z adBC A0 = ——, OE = 5 H3 ASOA SO = A0 ctga. Hz ASOF

SO* + OE? .

Tabmauua 11.9, 1, 8(J§+Jg). Ykazaume. Sg = SLE;. 2. 8(11+3 2 ). 35,
cos
Ykazanne. T.k. S4 = §B = SC, To OA = OB = OC, T.c. Touka (J — UeHTp OKPYK-

HOCTH, onucanHoH okoyio A4BC. Torma AQ = _A_f_i‘__ 4.3 ﬁ . Pemmenne. U3
2sin150°
BC
ASAQ AQ = 4. U3 a4BC o teopeme cHHycoR ACQ = R = ————— OTKyZAa
2sin BAC
sinBAC = % Torna cosBAC = \f Ha a4BD AD = ABcosBAD = i

AC=24D =347. 5. 391442 ). Vxasaume. OF = r = 0,5V AB-CD = 3.

-

2 .. 2
a” sinZocos” =
SO=0F = 3. Sucp = (9+4)3 = 39. Sgop = Sagco g, z
cos45° 2cosp

. 1 .
Vikazauue. U3 AABC AC = acosa. Sypc = %az cosasing = zaz sin2a . Tak

kak (0 — Touka nepeceucHus Ouccektpuc A4BC, To Touka O — uEHTp

Sasc

cosf

Tabanua 11.10. 1. 252. Vkazanue, Tlpoeectu SD L CB. W3 AADB AD = 12, m3

ASAD SA4 = 15. 2, 18(3+3 V3 + 6 ). Yxazaune. U3 a4BC AC = 6+/3, AB = 12.

U3 ASAC SA = 6+/3, CS = 6+6. 25CB = 90° (no Teopeme 0 Tpex

nepneHOuKynspax). 3. 48(l+\/§ ). 4. 36(3+2 V3 ). Vxasanue. M3z A4BC
=12+/3. U3 A4CD AD = ACsin60° = 6+/3. M3 aSAD S4 = 6, CD = 12,

5. 18(3+3 J§+Jg). Pewenue. Iycts SA = a, Torna AB=CD =a, SD = 2a. U3

ASDC (4D = 90°) 4a* + & = 36:5,a = 6. 54 =AB=6,AD=6J§,SB=6JE,

SD = 12. Spom = 3643 + 1843 + 36 + 186 + 18 = 5443 + 186 + 54.

6. F(cos’a + 0,5sin2a + cosam). Pemrenne. H3z ASCB (4B = 90°)

SB = Isinat, BC = lcosc. U3 ASAB 54 = VSB? ~ 4B? =1vsin?a - cos? o —

= [ = 0820 . Snope= Fcosiar + 0,5 sinacosa + 0,5 sinacosa +

+ O,Slzm coso + O,SFW coso.. 3ameyanue. Tak kak SB > 4B,

AB=BC, 10 8B > BC. U3 ASBC (£B = 90°) tga>1, otkyma «>45°, 20>90°, n
—cos20>0.
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Ta6amua 11.11. 1. 10(29+Ja). Vrazanue. U3 ASOC SO = 12. Ilposeaem

OE | AB. Va ASOE SE = 2/61. £8DA = £SCB = 90° (no Teopeme O Tpex

neprennkyApax). 2. 24(1+2 3 ). Ykazanue. ¥z ASOD OD = 2+/3 . Y13 aOCD

(4D = 90°, £C = 60°) OC = 4, otkyna AC = 8. Susc = 1643 . Ssac = Ssun.

AOBC - oproroHansHas ipoekums ASBC Ha nimockocTh ABC. Torza Sgyp + Seac =

= SA—%D = 16+/3 2 =323 . S50 = 24. 3. 36(4+2 /3 + /7 ++/15). Yxasanue.
COs

W3 A4BC AB =24, BC=12+3.40=0B=12. U3 ASOB SO =12, 5B = 122 .
ITposeaem SD L BC u SE | AC. Toraa D n £ — cepeaunsl cropod BC u AC

cootBercTBenno. M3 ASDB SD = SB? - DB® = 6+/5. Hs aSEC SE = 647 .
4, 14\/2_§. 5. 5\64-18\/5. 6. 9943 . Yxasanue. Ilpopenem CE | A\B. CE -
BBICOT4 YCEYCHHON MHpaMHOEL. BE = ry —~ ry = 2 S3i-3 =43 LTAE P\ H Fy —
PaNMyYCHl OKPYHHOCTEH, BIHCAHHBIX B A4\ ArA; H A AiAé A; cooTeercTReHHO. U3
ACBE CB = 2. CB — BricoTa bokoBo# rpaHH ycedueHHOH AUpaMMILL.

Tabnuna 11.12. 1. Ykasanue. T.x. PM || AB, TO NN0CKOCTE CeYEHHA NepeceKacT
mnockocTe ABC no npaMoit KE, napannensHoit AB. 2. Vkazanue. IIpoeectu
npamyio MK no nepeceuenua ¢ npamoit AC (touka D). Ilpamas DP nepecekaer
AB B Touke E. PKME - uckomoe ceuenue. 3. Yxasauue. IIposectu npamyio MP
o nepeceueHns ¢ npamoi DC (Touka F). Ilpsmaa FK nepecekaer npaMuie 4D u
BC » voukax E u T coorercreenno, Ilpamas TM mepecekaer npamyno SB B
Touke N. KNMPE — uckomoe ceverne. 4. Ykaszanue. IlposeneM npamuie KP u
MK no mepecedenns ¢ npaMbuiMH CD u AD B Toukax £ B F COOTBETCTBEHHO.
Ipamas EF nepecexaet npsiMyto BC B Touke T. [IpaMas TP nepecekaer npaMyio
SB B Touke L. MKPL — uckoMoe cevense.

Tabauna 11.13, 2. 186 . Yxazamue. Uz AQEQ, OE = 3+2. U3 aCOE
CE=3+6. DC = 2CE = 6+/6. 3. 3. Ykazanue. Hckomoe paccTosHHE PaBHO

!1fsin2 % — sin? % . Jsin%

IO+ 4 * PS4
sin 2 51N 5

INMHe nepneHaMkynaspa OF k ortpesky CD. 4.

Pentenute, INposenem OF L CD. VI3 aAChDE DE = Isin%. H3 AQDE (£D = 90°)

ISin% .2 . 2'3
OD=R=—2 340,00 00,=h= ———Isin*$ —sin? L.
sin % sm%
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5. 4R’sin® % tgB. Pemenne. U3 AC,0,D, C,D; = 2Rsin% . Y3 ACD,D (£D = 90°)

2d* ctgo ctg

= _ P 2.: 2
DDy = CDtgB = 2Rsin—tgp. §, = 4Rsin“ = tgp. 6. .
2 camp 2 1+4ctg’ actg’p

PemeHHe.'ﬂycrb 00, =a. U3 AOO,\E OF = actga. U3 AOCE CE = OEctgP. CD =
d2
1+ 4(:tg2 o.ctg2 B ‘

2CE = 2actgactgB. W3 aCC\D o® + da’ctg’octg’p=d?. a° =

2d? ctga ctgf

S = 2a’ctgactgp = .
caho 1+dctg’ o c::tg2 B
Tabnnua 11.14. 2. 25xn. 3. 45°. Pewenne. Uz ACOE OF = 8\/5. Hz ASOE

tgSEOQ =1, ZSEO = 45°. 4. 94/15 . Pewenne. Uz A4BC (24 = 90°) CB = 12,
torma OC = 6. U3 ASOC SC = 12. Hpoae;[eM SE 1L AC. U3 ASEC

2
SCE_EC? =315, 5, =0415.5, 150G o M
2 5in2 B 2sin20

TaGauua 11.185. 1. /sinosinf; hfl— sin? ot sin? B . Pemenne. U3 ASBD (£D=90°)
SB = Isino. U3 aSOD SO = Isinotsinﬁ. W aSOC OC = vSC-507% .

2
2, .Zai Pewenne. Uz AODE OF = —— , U3 ASOF SE = _; =
sinfsin2P smB sin f cosf3
2
- 29 Vs ACOE CE = OFpa - °B% g, - 248
sin2f3 sin sinfsin2p
hsin®
KR 2 . Pemrenue. [Iycte $SB =x. U3 ASBD 8D = xcosa, BD = xsina.
Jsmz B _sinla
W3 AOBD (£D=90°) OD = BDctg% mo.ctg% M3 ASOD x’sin (1-::tg2 B +h =
2.2 h h B
= x“cos“a, OTKyaa x = -
1fccnszot—sm aclg % "l—sm a(1+ctg2 B)
hsin®
= . 4. 30; 6+/3 . Yxasasue. IIposecru B,C L OB. 5. 10843 .

JSII’I2 E - Sln2 o

Pewenne. Ilpoeeaem B\.D | BC. U3 aB DB B\ D=6 wE) ,DB=6.Torpa CD =18,
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Secss = CD - BiD = 108+/3 . 6. 0,5n’sin2a. Mposeaey B,D L BC. U3 aCB\D

B\D = mcosat, CD = msinex. Sge,,= CD - BiD = m’sinacosa = 0,5m’sin2a.

MCOSC | Pewenme. U3 aA40B AQ = —— . W3
sin% 23111%

Ta6muna 11.16. 1. 144w, 3.

40,0 4O, = mCcosoL

. 4. 4. Ykasande. Paguyc » OKpY>KHOCTH, BIIHCAHHOH B

o O
251n2

A4BC (£B = 90°) maxomutca ne dopmyne: r = W 5. 526.

2
Viasanwe, s adBC 0,C = 2B BC-AC o g2 _ T Viasanne. M
45 48c 4sin‘ o
AMBC O = —2
2o

Tabauna 11.17. 1. HL . Pemenne. [posenem Ouccextpucy DO, yria SDQ
cosu

(roura O, nexnut Ha SO). Torga Q0| — paanyc wapa, BIHCAHHOTO B IHPAMMKIY.

m o msin%
H3 aAOMD OD = —— _ U3 AQOD O\D = O, — = -
sina 2 2sin&cos &
2 2
m

= ———_ 2, 3. Pewenne. SO - meanaHa pasuobeaperHoro A4ASC, oTkyaa
l+cosa

SO 1 AC. Ananornuno, SO L BD. 3nauut, SO — Beicota nupamMuisl. Ha AQCD
(OC=0D=6)CE= 343 Iposenem £O, — GuccekTpucy yria SEQ (Touka O,
neskut Ha $O). Toroa O — uenTp Buxcanroro mapa. Hi saO0F OC, =

= OFtg30°= 3. 3. 247 . Pewenne. Uz A4BC MB = AB - _ 243. Uentp

NE

OTUCAHHOTO Wapa — TouKa () — cepeanba otpeska MM, O )M =4. U3 saOWMB

e = \fO, M2+ MB? = Zﬁ. 4. 4. Pewenne. IIpognum 5

BEICOTY S nupaMuAsl 0 MEPECeUYeHHs] ¢ NORCPXHOCTRID
niapa (Touka Sy). Torna S5 — nuamerp wapa, otkyna £SCS| =
= 90° (puc.3). U3 aSOC SC = 4+/3. Us aSCS; SS; = 8.

0 c
3 3
. GJ_ . Yxazanme. U3 a4BC OB = 5£. [Npoam
3sin2a 3 84
BLICOTY SO THMPaMHIOEl 10 NEpeceMeHHs C NOBEPXHOCTHIO Puc.3
He.3.

mapa (Touka ;). Torma §S, — auamerp wapa. 6. 1043 .

Pemenne. OC = 12«/5. Uz ASOFE SO = QEtg60° = 12\/5. Paccmotpum ASCS),
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(puc.3), $S, — anamerp mapa. OC” = SO - 08, Torna S0 =83 ,2 85, = 843 +
+124/3 =2043.

Tabauua 11.18. 1. 250+/3 . Pemenwne. U3 ABBD BB, = BD = 10. Us aBCD
CD=35,BD=53.V=553.10=2503. 2. 14443 . Pewennie. U3 adA,C
AC=6 Jia_' ,AA, =6. U3 ABB\D BD = 1]BID2 - BBI2 = 8. 4BCD — pomb. Toraa

Swcv = 05ACBD = 2443. ¥V = 243.6 = 1443, 3. 4843,
3.2 . .
4. g s y.smasmﬁcosy . Pemmienne. M3 A44,C AA, = acosy, AC = gsiny. H3
sin(e + )
AC BC asing siny
-, BC= T8 g =28 50 =
sinf +f§)  sina otkyaa BC sinfo + B) Sasco = 28.nc

a* sin? v sina sinf cosy
sin(o + B)

5. d3cosacos[3 \}sinz o — cos> B . Ykazauue, U3 adB\D AD = dcosa, AR, = dsina.
V3 ADBC CD = dcosp. M3 aABB, BB, =  AB® — AB® = dyJsin®a ~cos?p .

6. a’sin2acosa.

2.2 :
- scacsnp - TECLIEEE oy -

Tabnuua 11.19. 1. 840. 2, 96\[3T 3. 80. Ykazaune. T.k. A1d; = A-4;, TO
."_'AQA|A3: ZA2A3A| = £A3A|A4 =30° Torpa LAZA;A.; =60°. 13 AA|A3A4 = A[A4 =

=72 \E , Asd, = 2. llporenem 4.8 | 4|4, U3 a4 A:BAB= i » TOoTAA A2A45 =

J3
2 4 ] .
=32 J_ - — = —=. 4, gbesing, 5. 1801.6 .6.3 ﬁa3c052a51n0t. Pemensie. Hs
NERENEY
AAiBO OB = acosa, A{O - asina. Torma A4, = 23 acosa,
1242 cos? .-
V= 4 CO: @ ﬁ-asina =3J§a3coszasina.
Ta6amrua 11.20. 1. 180+/3 . Yxazanue. 4,0 = %_i = 12. 2. 48+/3 . Vxazauue,

H3 ati4:B A\B = Y10% 67 = 8. Torna Saen = 48, OB = 28 —3 py

ASOB SO =33 . 3. 54. Vxazanuue. O — LEHTP OKPYXHOCTH, CHHCAHHOW OKOJIO

Ad A;A;. Toraa A\Q = 5 __ - 6, SO = 64/3. 4. la3si1120t,sir10ttg[3.
25sin30° 6
l

VYkazaune, 3 AOQA34, OA4; = acosa, u3 a0A4:B OB = acosasina = EasinZa.
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Torna SO = %asinzatgﬁ. 5. %!3 sin%sin%ﬁcosz%—sinzg. Vkazaune. U3

ASA Ay AsAs = ZIsin% , H3 A4 1S4, A As = 215in E .Torga O4; =

= i1[sin2%+sin2%. H3 ASQOA; SO = 11,0052%—sin2%. 6. %aa‘ sinzor.th.

Vkasanue. Ilposenem A,C 1 A4, A€ = asing, torma OB = 0,5asina,
SO = 0,5asinatgpP. §4,4;4:4, = a’sinc.,

Ta6amua 11.21. 1. 346 . 2. 36 /2 . Vxazanue. U3 84,545 4,S = 6. U3 a4, AsAs

Ay = % = 243. Us A4,50 SO = 246. 3. %h%tgactgﬁsimr.
[ 2 2
4, 2!3 sin’ Pctgaysin a - sin 13. Pemenne, M3 AS4,0 4,0 =lcosp,
sino
SO = Isinp. Ui ASOds O4; = Isinpotga, S4s = 0B Us a4,84, (244 = 90°)
ina

AAs=1,1- sin” 1}51n o~ sin’ =%- Jqln o —sin’ B x

sin’ o sino sinct
tgaeyfsin® o — sin’ l
x2/sinf- ctga-Isinff = !3 sin Bcga sin” o - sin” .8 —Ix
sina 3

X(!2 cos? B- az) tgasinf. Pewenne. U3 ASA,0 SO = Isinf, 04, = leosf, Toraa
A14; = 2lcosP. TMposenem A8 L Ads. U3 ad\BA; 4B = (IcosP-a)tga.

V= (a’cosB+a](fcos[3—a)‘tga-lsinﬁ = %!(!2 coszﬂ—az)tgasinﬁ.

1
3
6. %m3 tgatgP. Pemenne. T.x. SA; = 84, = S4;, 0 04, = OA4; = OA;, otkyna

O — ueHrp OKPYXKHOCTHM, ONUCAHHOH OKOIO A4 4>A; u LA 4,45 = 90°. OB —
CpelHAA NHHHA TPeyYroibHHKa, Toraa A4, = 2m, A.4; = Zmtga. U3 ASOB

SO =mtgp. V= % % Am1ga migh = % mtgatgp.

Tadauua 11.22. 1. Il-zfasctga. Pemenune. 4,0 = A . H3 a4,80 SO = 4 ctgar.

VE) V3
3 3 2
vV = --c:t2£ is::I = 2 ctga_ 2 wim Pewrenne. Ilycrs
3 4 J_ 12 3 cos2o

Ards=a. Ilpoeenem SB L1 A4, Hz aAS48 SB = 0,5atga. H3 ASOB
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)
2 a2 2.2 2hcosa 4h” cos” o
W +8-=2la’tg’a, otkyma a= e, V= 1. ————  Jamewanne.
v—cos2a - ¢os2a

IMockonsky £As547 < £A404;, To LAsSA; < 90°, Torna o > 45° u cos2a < 0.

Py12+3tg’at
3. \/—gg go . Pemenue. [yctb 4145 = a, Torna OB:—a—,AO=—a—,
(4+tg2 C{) 2\{5 J§

_a 1 2 2 1 2 2
Hr ASOB SO=——1tga. Hiz ASO4;, —a“tga+—a°=1", oTKyna
21/3_! £ 1 12 2 3 ¥

1 a3 atgo a’ tga
3 4 2.3 24

O u O — LEHTpBl HIDKHETC H BEPXHETO OCHOBAHHH yCEHEHHOH NHpaMHALI CO-
OTBETCTBEHHO. [IpoBegem Ai ClAB AC=R-R =4 J_ -2 -./5 =2 -./5 . Lae
R n Ry — panuycrl OKpy>KHOCTEH, ONTMCAHHLIX OKOJIO HHIKHETO H BEPXHETO OCHO-

BAHHI COOTBETCTBEHHO, M3 A4, A{ C A[ C=6.V= %-6(36 w/g +9 \5 ~18 Jg )=

.4 126 \/3 . Pewrenue. Ilycty

= 12643 .5. %;"sinr;x(?ua2 + 6alcosct + 41°cos’ ). Pewcnue. Mposeaem B,C L OB.
H3 AB\BC B\C = Isina, BC = Icosa, Ay = a + 2icosa, V' = %-c‘sinax

x(a2 +({a+ 21005(1)2 +a(a+ 2!cosa)) = —- Isina(3d® + 6alcosa + 4 cos’a).

1
3
6. %(‘a3 - bg)lga. Pemenne. Ilpoeeaem B1C L AB. BC=r—r,tHE FH P —

PaguycCel OKp}’)KHOCTef:I, BIIHCAHHBLIX B HUAHEE H BEPXHEC OCHOBAHHA yce'-lenﬂoﬁ

NHPaMHIBI COOTBETCTBEHHO. BC = (a_—;)ﬁ. H3 aBB,C B|C = wtga.

6

1 a*3 bE3 ap3 1 3,3
V—ﬁ(a—b]wﬁlga[ 2 + 2 + 4 _ﬁ(a -b )tga.

Tabmuua 1123, 1. 643 n; 3243 7. 2. 9000m; 60043 .

32003 64043 _
C3 "3

x Jsin2 |3f.:cos2 o + cos? B . 5. 0,570 +/20ctew. ; 2nQ. Ykazauue. CD = 2R, Torza
w3 ACD\D D,\D = 2Rtga. 4R = O, orkyna R = J0,50ciga , DDy = H =

3 4.onf (sin2 Bc052 o + cos” B) sinasinB; 2 n F* sinasinBx
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= J20iga 6. 2\5 natga; 4na'tga. Ykasamwe. T.x. CD — auamerp, To
ZCAD =90°.

Tadpnuua 11.24. 1. 241 81/5 . 2, %n P coslasing; 1 Pcosa. 3. 720w ;

3 T4f3
36\/4_1 1. Ykazanue. ad,50, ~ a4S50. 4. ftQJé. 2T[QJ_. 5. -—J_ T

3.43° 3 3
7437 1. 6. 1) 3243 m; 2445 ;5 2) 36n; 1845 n. Viasamne. 2) [lycts
SO = h, Torzta w3 ASOD OD = h, SD = h+/2 . V3 8COD (£D = 90°) OC = 20D =
=2k, CD=h3 W3 ASDB 3K +2 K =45, h=3.

-

3 2

a4/ sin 7—51 5 a’

Tadnuua 11.25. 1 3 B ; 5 Yrazanue, U3 aCOB
o LI + R
2451n ) sin 5 4s1n351n 5
a a aJsm2 % —sin %
Of = _G.I/I3ASCBSB= B.I’I3ASOBSO* T
2sin7 2sin 2sin&sin

2. %mﬁ (sm2 ‘; +sin? —B-) COSQTJ'B cosm—;E . w2, [sin? g+ sin % YxazaHue,

3 f 2 2

3-4¢ 3

JDCB = 90°. 3. ™ cos" @ na J_ av3

; . Yrazauue. OC = —— . U3 AESC
18\/5 cosa bcosa 3

2 2 _ 2
SC = —2— W asOC SO = |2 -2 = 2 ‘/3 doos @
2cosa 4 0052 o 3 2cosc 3

4 18431
TamE

B.C:4-J3, B\B=8.583 ﬁ ;54 n. Yxkazanune. U3 ACBBCB=12,CHB, =

= 6+/3 . Iposegem B,D |. BC. Us ABB.D BD =3, BD=33.B 0, =6-3=3.

ar? sinf

12sin? o

{s1 + i +
Isinfo +B) B} rorma 0B = fsinfa+B) Mposenem B.D L BC. U3 ABB.D
sino 2sina

c’Sil’l(f]‘. +B) Jeosp - !sin[!?» ~a) _
2sina 2sing

128 n . Vxazanue. Ilposegem BC L OB. CB=4. U3z AB/CB

6. (3 sin® [3(:052 o + sin’ o cos® B) . PsinBetgo. Yxazanue. Uz ACB(B
BC =

B.D = Isinf3, BD = lcosf, Torna OB, =
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Tafanua 11.26. 1. 256-»/5 n; 192w, 2. 32-\5 m; 48 . YkazaHue. U3 a4BC

AB .
OB = — = \6 3.@11';10071.3/&333}{“6. OD=-AHC—ﬂ.
V3 3 AB+ BC+ AC

1684

4. m; 2087w . &, 964% w; 2207 . Ykazanue. O0beM WAPOBOTO KOMBLA

HAaliAeM Kak pa3HocTe o0Bema mapa M CyMMBl 00BEMOB IBYX [LIAPOBEIX
CErMEHTOB, BBICOThl KOTOPBIX paBHbl 6 H 3. AHAJIOrMYHO HAXOLMTCA TOLW@AbL
chepHUeCKOH YacTH WAPOBOTo kotbla. 6. 1734 ;306 .
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