[ eomeTpUuyeckKue
3agaun B EIN9




ElNS :

o CerogHa MHorme BbIMYyCKHUKU, 11- KNacCHUKK
peanbHO boaTcAa caaBatb EMQ no maTtemartuke.
A ecnu yenoBek bouUTcA, TO, Kak M3BECTHO,
4YTOObI 3anyraTb €ro eLle cunbHee, HUKaKnNX
OCOObIX YyCUNNK npunaraTtb He HYXHO. [1oaTomy
Hago Hay4nTbCHa pellatb MUHUMYM 3adaHUN.
[lporpamma MUHUMYM B 3TOM Criyvyae —
Hay4YnTbCs peluaTb 3agadun yposHen B1, B2, B4,
B5, B7 kak camMble 4YTO HM Ha eCTb NPOCThIe.
[eomeTpuyeckme 3agadmn:.npoctbie-B3,B6,
crnoxHee-B9,B11,cnoxHble - C2, NOBbILLEHHON
cnoxHoctu - C4.



[MpoBepsiemble TpeboBaHUA (YMeHUs)ses

YMeTb BbINONMHATbL AeUCTBUSA C
reomeTpuydeckumm courypamum, KoopauHatamum u
BEeKTOpaMu, a UMEHHO:

1.PewaTb nnaHMMeTpuyeckne 3agadm Ha HaxoxageHue
reoMeTpuYecKmnxX BeNNYMH (OnuvH, yrros, nrowagen)

2. PewaTb npocTteniumne ctepeomMeTpuyeckme sagadn
Ha HaxoXxaeHne reoMeTpuyecknx BenuyunH (4nuvH,
yrros, nnowanen, o6bLemMoB); UCnonb3oBaTb Npu
PELLUEHNN CTEPEOMETPUYECKMX 3aaau
nnaHUMeTpUYecKkne paktbl 1 MeTOAb

3.0npenenaTtb KoopanHaTbl TOYKU; MPOBOAUTb
onepaunn Hag BEKTOpaMU, BbIMUCTIATb ONTUHY U
KOOpAWHATLI BEKTOPA, Yrofl Mexay BeKTopamu



PeweHune B11



BapuaHTbl 3apay:

e 3aaaual
e 3aaaua 2




3agaHue Ne1 o0

Hangute oobem
MHOrorpaHHuKa,
N300paxXxeHHOoro Ha
PUCYHKe ( Bce
ABYrpaHHbIe yrhbl |-~

npsimble).

S
Procccccaas




3anaHue Ne2 oo

Hangurte nnowaab
NOBEPXHOCTMU 3
MHOrorpaHHuKa, '
N300paKeHHOoro pEErE.
Ha pUCYHKe(Bce
ABYrpaHHbIe yrhbl 1

npamMble). 52 ]

o



PelwleHue: o

Hangem obbem 6onbLIero npssMoyrofibHOro
napannenenunega(V1), B kKoTopom gnuHa(a) pasHa 4,
lwnpuHa(b) paBHa 3,a BbicoTa(C) paBHa 5. 3aTem
HaxoaMm o0bEeM Maroro NPsiIMOYrofibHOro
napannenenunega(V2), B KoTopom gnuHa(a) pasHa 3,
lwnpuHa(b) paBHa 1,a BbicoTa(c) paBHa 3(rMo MNOCTPOEHUIO

5—2=23).
V=V1-V2
[Mo dbopmyne obbema ans
NpSAMOYronbLHOro napannenenuneaa: E
V = abc ! 5
V1 =4-3-5 = 60 (v?) Il
V2 =313 =9 (M AEssased
V=60-9=51(m3) L /ﬁ
OTBeT: 51 4




PeweHue: 0oes

[1Tnowaab NOBEPXHOCTU AAaHHOIO
MHOrorpaHH1Ka paBHa cymme
nnowanen napannenenmnenos co
cTopoHamu 3,3,2,5,1:

S=S1+S2+S3+S54+ S5+ S6
S1=2-33=18
S2=35=15

S3=2(5-3-21)=26
S4 =2-1,56:3=9
S5=213=6
S6 =2:3=6
S=18+15+26+9+6+6 =80
OTBeT: 80.




YCTHbIE
ynpaxHeHus




YTto coboun npeactaBnAloT °
3apgaHuda yactm B3?

o 3agaHne B3 sBnserca reomeTpn4eckon
3agavyen.

o 3aa4Ya HACTONMbKO MOXET ObITb J1erkou,
YTO C HEU MOXET CnpaBUTbCA U
BTOPOKMACCHUK, BNepBble
NO3HAKOMUBLUUNCSH C NMOHATUEM
“‘nnowanb’.



Onfa ycnewHoro peweHus 33
3apad tuna B3 Heobxoaumo:

e YMETb BbINOMHATb JENCTBUA C rEOMETPUYECKUMMU
durypamm, koopanHaTtaMmm BEKTOPOB.

o PelwlaTb nnaHnmeTpuyeckme 3agavm Ha
HaxoXXgeHne reoMeTpu4ecKmnx
BENMMYUMH (ONWH, YrnoBs, nnowaaen).

o« MogenupoBaTtb peanbHblE CUTYyaLMN Ha A3bIKE
reoMmeTpun, UccneaoBaTthb
NOCTPOEHHbIE MOAESNIN C UCMONb30BaAHNEM
reOMeTPUYECKNX MOHATUN U
TeopeMm, annapara anrebpsbl; pelwiaTb
npakTu4eckme 3agadm, cBA3aHHbIE C
HaxOoXOEHNEM reOMETPUYECKNX BENTUYNH.



Onfa ycnewHoro peweHus 33
3apad tuna B3 Heobxoaumo:

o [loBTOPUTL MaTepuan No TemMam:
[ThaHnmeTpuUs.
TpeyronbHuK.

[Napannenorpamm, NpSMOYronbHUK, pomo,
KBagpar.

Tpaneuus.
OKpPY>XHOCTb U KPVYT.

[Tnowaab TpeyronbHUKa,
napannenorpamma, Tpaneuum, Kpyra,
ceKkTopa.



Bo3MOXHble 3agaHuUA: ese”

e 3aaaHue No1
e 3apgaHue No2
e 3anaHue No3
e 3aaaHue Ne4
e 3apaHue Ned
e 3anaHue N2o6




3anaHue:

Hangurte nnowaab
yacTu Kpyra S,

N300paKeHHOro Ha |

Knertyatoun oymare

C PA3MEPOM KIEeTKMN |

1cmx1cm. B
OoTBeT 3anuwiuTte

S/ 1.




PelwleHue:

o [lNowanb Kpyra HaxoguTbCA no
dopmyne: S = MR?, roe R - paanyc.
o B Hawewm cnyyae R =3 cwm.

o OpOHako Ha pUCYHKe 3allTPUXOBaH He
BECb KPYT, a NNLLb ero YeTBepTuHKa (T.K.
yron mexay OBymsa pagunycamu, =t
KOTOpble orpaHn4nBatloT |
3aLlUTPUXOBAHHYIO YaCTb COCTaBNAET
90°)

o Torga nnowagb 3awTpUXoBaHHOM
yactn S = 0,251 - 32 = 2,25 11 (CM?)

OTtBeT: 2,25




3anaHue: :2

Hangute nnowanb Tpaneumnmn, n3odopakeHHoro
Ha Knet4yarton dbymare ¢ pasmMepom KneTku 1
cMm X 1 cm. OTBET panTe B KBapaTHbIX
CaHTUMETpax.




PeweHue: w220

1om

o [NNowagb Tpaneunn HaxoanTbLCS NO dopMyIe:
S =0,5(a+b)h,

e rae a, b - ocHoBaHuA Tpaneuuu; h - ee BbIiCOTA.

« B Hawem cnyyae a=9cm; b=5cm; h =2 cwm.

e Torga S =0,5(9+5)-2 = 14 (cm?)

OTBeT: 14 cM?

.={>



3aaaHue: $
Hangute nnowanb TpeyronbHMKa,
N300paXxeHHOro Ha kret4yaTtomn bymare c
pa3mepom Knetkm 1 cm x 1 cm. OTBeT
OJanTe B KBagpaTHbIX CAHTUMETpPaX.




PeweHue: i F\

o Mnowaap TpeyronbHWMKa HaxoauTbCS Mo
dopmyne: S =0,5-ah,

e [€ a - OCHOBaHWe TpeyronbHUKa; h - ero
BbICOTA.

o B Hawem cnyyae a=6cMm; h=5cm.

e TOrp@aS=0,5-6-5=15(cm?
OTtBeT: 15 c™m?




3agaHue: oo

Hanante cymmy KoopanHaT
BeKTopa YA

a+b

al |




PelwleHue:

HayaeM KOOpAHHATHI BEKTOPOB

a(2;6) u b(8;4)

HayaeM cymMmMy UX KOOpAMHAT

OJIYYHM :

2+8+6+4=20
Ot1Bet : 20

YA

6
4

O



3agaHue: :

Havgute nnowagb S konbua,
cYMTasa CTOPOHbI KBagpaTHbIX
KneToK paBHbIMU 1. B oTBeTe
yKaXXute S/r.




PeweHue:

o [lnowaab Kpyra HaxoanTbCA No oopmyne:

e S=1R? rgoe R - paauyc.

o Bblutem 13 nnowagm donbLuero Kpyra,
nnowangb MeHbLUEro

o S=51-S2

S, =(2V2) *m=8n PPm

S,=2**m=4n /\
O r

S, . =8n—4n=4n

HCK.

o S/TT=4
OTBET: 4 cMm?







PelwleHue:

Spomba = (d1-d2)/2, roe d1,d2 - anameTpbl

Bbiutem n3 nnowaau donsliero pomba, nnowaab
MeHbLUero. lnowaab pomba Haxoanm no popmyre.

St = S2 - S

YA
e S1=(6:6)/2=18 5
e S2=(10-10)/2 =50 3
e SO=50-18=32
OTBeT: 32 cm? >
—oN\3 3 /5 x
<3
—5




PaboTta no rpynnam

e 1,2,3 rpynnbl pewarT 3agadm 561,2,3
rpynnbl pewarT 3agaydum Bo, 591,2,3
rpynnbl pewarT 3agayvun B6, B9,

e 4,5 rpynnbl pewarT 3agaum




Teopwﬂ toa =< sing =2 . XQ >
b c > R

3apgaHue B6. OcHoBblI reomeTpun. Haule
BCEro BCTPeYaloTCs 3alaHns Ha peLlleHne
TPEeyroribHUKOB, HO 3HaTb HAAo Bce ourypobl
nnaHumeTpun. Heobxogmmele 3HaHUA: BUAbI
TPEYrosfibHUKOB; MOHATUA ODUCCEKTPUCHI,
MenaHbl, BbICOTbI, TPUTOHOMETPUNYECKNE
dOYHKUNM U UX 3HAYEHUSA; OCHOBHOE COSQ =
TPUrOHOMETPUYECKOE TOXKAECTBO; (PDOPMYIIbI
npueseneHus; tTeopema ludaropa. 4 nomHume
[1pU _npasusibHOM peweHuUU omeem rnosiy4aemcs
MoYyHO 6e3 KOPHS.

o | S




TUNUYHbIE OWWNOKN NPU peLleHnn | se
3agaHusa B6 B EIN3

e BbIMNYCKHUK Yallle BCero MoXxeT
nepenyTtaTb KaTeT C TMNOTEHY30MU;

e BbIMNYCKHUK Yallie BCero He 3HaeT
UNN HeBepHO 3anUucbiBaeT
OTHOLLUEeHUe CTOPOH Npwu
ncnonb3oBaHUMU
TPUrOHOMETPUYECKNX PYHKUNN;

=)



3agaHuAa onsa peweHus 0ee

3anayda 1

3anava 2

3agava 3

3agayda 4

3agada 5

o
" &



3agaua 1

B paBHO6eApeHHOM TpeyrojgbHUuKe ABC c
ocHoBaHueM AC 6okoBas cropoHa AB
paBHa 15,a BrICOTa, IPOBEIEHHAA K
OCHOBAaHMIO, paBHa 9. HarguTe KOCHUHYC
yrJa A.




PelLueHue: o
TK COS(X=% B
(Npynexawnin KateTta/ rMnoTeHysy) 15
Hanpem AH.
[Mlo T.lNMndparopa n3 A ABH: 9
AH =~ AB* — AH? A c
criegoBaTeribHO, H
AH =~225-81 =+/144 =12
12

cosLA=—=0,8
15

OTBeT: 0,8



3apnava 2:

B A ABC «C paBeH 90°,
sin /4 =L 4C =104/3.
Hantiu .




PelwleHue: o

Ham n3BecTeH I'Ipl/lJ'IG)KaIJJ,I/Iﬁ KaTeT, crieaoBaTtesibHo,
3HadA CUHYC yIia A MOXHO HaWUTKU ero KOCNHYC.
1o OCHOBHOMY TPUTOHOMETPUHECKOMY TOXOECTBY.

e 2 2
sin“o+cos“a =1

cosa =+/1-sin’a A 1
\/196 21 [75 53 sinA =7
CoOSOx¥ = — = =
196 196 V196 14

1o onpeaneneHn KoOCNHyca .

cosAzﬂ- AB = AC 10\/5
AB ’ cos A

OTBeT: 28



3agava 3:

B TpeyronsHuke ABC yron C
paBeH 90°, 4B =3./5,AC =3.
Hangute tg A.




PelwleHue: oo

CB
tod = 2
TS

CB=+AB* - AC* =/9-5-9 =36 = 6
6

toA=—=2
g 3 A
OTtBerT: 2 3\/5
3
C B




i 22 fd{ 3 44 Z_a:i) /-'
\ (12 C"i Q*C 3

3agava 4:

B tpeyronbsHuke ABC yron C paBeH 90°,
CH-BbicoTta,BC=10, CH =3./11 .
Hautu sin_A.



A 000

PelwwleHue:

TK. sinZA= B

AB

N3 AHBC no T.lNlndparopa Hangem HB:
HB =~100—99 =1

C
[1o cBoncTBy BbicOTbl CH:
CH’ = HB-HA
2
AH = cH =99
HB
AB=100, cnepoBaTtenbHo sin £A4 = % =0.1

OtBerT: 0,1
-



3apaua 5:

B TpeyronbHuke ABC yron C paBeH 90°,
AB=7+2,BC =T.

Hangute TaHreHc BHeLWIHero yrra npw
BepLinHe A.

T ©: ¢
] § {}\Q/% N2
({8 A 74 ‘g)‘

?\&%\"? \W/ l[[l >3




PelwleHue: s

[1o T.I'Nndparopa Hangem AC:

B
AC=~/49-2-49 =/49 =7
Hanoem
A tgA =£:1
AC 7\/5 .
3Hasd, yTo tg /A= - tg «.BAM
tg ,.BAM= -1
OTBeT: -1 M A ¢



PeweHue 3agay tvuna B9




OCHOBHOIl1 CIIPAaBOYHBINA MaTepuad::

o000
o0
Feopema Iludaropa: .‘. /
Keaopam zunomeHy3vl pagen cymme Keaopamos Kamemoe. ° - )
h2=a? + 2 /
A| I"‘I B

C

B npaBunbHOM yeThipexyroibHor nupamuae SABCD Touka O — ueHTp
ocHoBaHus, S — BepimuHa. SO=20, BD=30. Haiitu 60oxoBoe pedbpo SC.

Perienue:
Tak kak SABCD — npaBunbsHasa nupamuaa, o ABCD — kBaapar.
[To cBomcTBy nuaronanen kBajapara OB=0D=A0=0C.

______

CrnenoBarenpHo, CO= leD = 15.

-
-
-
-

13 Ttpeyronpanka SOC (yron SOC=90°) naiinem SC:

[To Teopeme IIudaropa: A

SC2=S02+C0O? =202 + 152 = /400 + 225 = /625 = 25
OtBerT: 25.




3agaua Nel.

B npsimoyroisHoM napamtenernunene ABCDA1B1Ci1D1 u3BecTHO, 4Te o
Di1B=/26 , BB1=3, AiD1=4. Haiitu niuny pedpa AiBi.

3amaua Ne2.

B nipaBuiibHOM TpeyronbHoU mupamuae SABC mennanbl OCHOBaHUSA
nepecekarorcs B Touke R. [Timomans tpeyronsanka ABC paBna 30,
o0beM nupamuibl paBeH 210. Haiinure niuHy oTpe3ka RS.

Ilocmompems pewrenue

3amaua No3.

Haringure kBagpar pacCTossHUASA MEXy BepiinHaMu B u D1 npAMOyroiabHOTO
napauienenunenaa ABCDA1B1CiD1, s koroporo AB=4, AD=6,AA1=3.

Ilocmompems peuwrernue



3amaua Ne 4. 000
0000
OceBoe ceueHne KOHyca- paBHOCTOPOHHUH TPEYTroabHHUK, momanb KoT@did
o o0
paBHa 12+/3 . HaiiTu BEICOTY KOHYCA. o

Ilocmompems peuwrernue

3agaua Ne 5.

Jlano nBa nmiuHapa. O0beM nepBoro paBeH 12 m* . Pagnyc ocCHOBaHHSI BTOPOTO
B JIBa pa3a MEHbBIIIE, YEM TIEPBOT0, a BEICOTA B TPHU pasa OOJIbIIIE.

TpeOyercs HaillTH 00bEM BTOPOrO HUIMHAPA.
Ilocmompems pewrenue
3agaua Ne 6.

Konyc Bnucan B map. Pajinyc oCHOBaHHS KOHYCa paBeH PajlyCy OCHOBAaHUSA
mapa. O0beM KoHyca paBeH 6. Haiiaure o0ObeM 1mapa.



ABCDAIB1CiD1 — npssMOyTONBHBIN MTapaJICIEITUIIE]]

Teo‘gema Ilugaropa:
=32 2
1D1_=g + ¢

A
B npaBuiibHOM YeThIpexyronbHon miupamue SABC

ocHoBaHMsA, S — BepirHa. SO=20, BD=30. Haitu €

Pemenue:
Tax xak SABCD — npaBusbHas nupamua, 1o ABC
[To cBomcTBy muaronanen ksaapara OB=0D=A0=( 4

Cnenosatensno, CO= ZlBD =15.

13 tpeyronsanka SOC (yron SOC=90°) naiinem SC:
[To Teopeme Iludaropa:

SC*=SO*+CO? =

Otsert: 25.

3anaya Ne1
&ﬁ@ ﬁ%m CUROMERY3bl DPAGEH CYyMMe Keadpamoe Kamemoe.
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JlaHo:
SABC — npaBuiibHasi nupamMuia
R — Touka [epeccHcHu:A MCIuaH OCHOBAHUS
Sapc =30
Veage=210.
Hayrn:
nnuHy RS.
Pemienue:

OO0beM nupaMubl BBIUUCISEM 0 hopMyIie:
1
V= 3 S,

3V 3%210
Orcrona H = = =
Sock 30

RS =H =21.

21.

OtBer: 21.

3agada Ne?2




lano:

ABCDA1B1C1D1 — npsiMOYroiibHbIN TTapajijieieuIel
AB=4

AD=6

AA1=5

Hauru:

orpe3ok BD1

Pemienue:
Paccmorpum tpeyronsHuk ADB (yrom A=90°).
ITo Teopeme IIudaropa:
BD*=AB*+AD*
BD?*=4%+6%=16+36=52
Paccmorpum Tpeyronsauk BDD1 (yron D=90°).
[To Teopeme ITudaropa:
BD,*=52+25=77.

OtBer: 77

3agada Ne3
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Teopema IMudaropa: 3agaya N4

Keadpam CUNOMEH)Y3bl DAGEH CYMME Keadpamoe Kamemoe.
b2=a2 + CZ

B npasunbHOM yereipexyronbHor npamuae SABCD Ttouka O — ueHtp
ocHoBanus, S — BepimHa. SO=20, BD=30. Haiitu 6okoBoe pedpo SC.

S5

Peuienue:
Tax kak SABCD — npaBunbHas nupamua, 1o ABCL
[To cBoiicTBy muaronainei ksaapara OB=0D=A0=C

1
CrnenoBarenpHo, CO= Z—BD = 15.

13 tpeyronbarka SOC (yron SOC=90°) Haiinem SC
[To Teopeme IIudaropa:

SC?*=SO*+CO? = A
Ortser: 23.




: 3agadva Neb | eee
Teopema IMudaropa: A coee

Keaopam 2UnomeHy3vl pageH cymme Keaopanoe Kamemoe. p
hl=g? + (2

B npaBuisHOM veThipexyronbHoi mupamue SABCD touka O — nenrp
ocHoBanus, S — BepumHa. SO=20, BD=30. Haiitu 6oxoBoe pedpo SC.

Pewenue:
Tak xax SABCD — npasunbHas nupamua, 1o ABCD — kBajipar.
[To cBoiictBy muaronanen kBaapara OB=0D=A0=0C.

CnenoBarensHo, CO= leD =15.

13 tpeyronphrka SOC (yron SOC=90°) naiinem SC:
[To Teopeme Iludaropa:

SC?=S0O*+CO? = ={>
Ortser: 23.



lano:

KOHYC, BIIMCAHHBIU B I11ap
rK:rHI

VKOHyca =6

Haurn:

o0BbeM mapa.

JJ1s1 KoHyca :

V=17L'r2h=6

3

h=r; 171:r3 =6
3

rs =18

Jlns mapa:

4 4

V="m3=".18=24

3 3
OTBeT: 24

Pemmienue:

3agada Neb




3anaHusa B11

e 3aaaya 1
e 3aaaua 2




3agava 1:

Hangute oobem
MHOIorpaHHuKa,

N300paxXeHHOoro Ha
pPUCyHKe ( Bce
BYrpaHHbIle Yribl o b

ABYIp y , 1/

npsimMble). 4

W
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PelwleHue:

V=V1-V2
[To dopmyrne obbema ans

NPAMOYTOJIbHOIO
naparnenernunena.

V=abc
V1 =4-4-2=32 (M3)
V2 =2:2:1=4 (M3)
V =32-4=28 (M3)
OTBeT:28.
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3apgava 2: $E

Hangurte nnowaab : 5
NOBEPXHOCTM ’
MHOrorpaHHuKa,
n3oo0paxeHHOro P

Ha pUCyHKe(Bce
ABYrpaHHbIle 2
yribl NpsiMble). S A—



PelwleHue: 3133

[Tnowaab NoOBEPXHOCTN AaHHOrO
MHOrorpaHHuUKa paBHa cyMmme nnoLllianeu
napansnenenunenoB co cTopoHamn 6,5,3,2,7:

S=S1 +S2 +S3 +S4+S5+ S6
S1=26-5=60
S2 =7-5=35
S3 =2(6-7-2-3)=72
S4 =2-2-5=20
S5 =2-2-5=20
S6 =5-3=15
S=60+35+72+20+20+15=222
OTBeT:222.




3agaum C2:




B6 | No1 | Ne2 | Ne6 | Ne7 | Ne8
08| 28| 2 | 01| -1

B9 Ned | Ne5 | Ne6 | Ne7 | Ne8
1 21 | 77 | 6 9




OTBeThLI

B11

No1

No2

C2

28

222




B co3daHuu npe3eHmayuu rnpuHUMasau y4yacmue
ebinyckHuUku 2012 2o0a:

Kuceneea AHacmacusi, TpybuH AnekcaHdp, Cosioebes
Baodum, Makapoea KOnusi, Kpueda AnuHa,
PomaHoeckas Onbea, llleeyoea MpuHa, AbpaxuHa
Hdapbsi.



