«Pazpabomrxa memoouueckux pekomeHoayui 00yueHus
PpeuleHur0 3a0anuull ¢ pazBepHymbviM OMEemoMy Kpumepuu
OUCHKU 3A0AHUU NO PEUEeHUI0 2eOMeMmPU1EeCcKUx 3a0ay
muna C »




Bbibop Tembl 00ycrioBneH
HeobOXOAMMOCTbIO Pa3BUTUA Y
CTapLUEKNACCHMKOB reOMETPUYECKOTO
BOOOpaXkeHus1, Norm4eckoro,
KPUTUYECKOro 1 abCTpakTHOro
MbILLSTIEHUA, CNOCODHOCTU K aHanuay,
NccrieqoBaHMIo 3ada4v Kypca
NIaHUMETPUN, MOUCKY NX BEPHOIO
peLleHuns.




AKTyanbHOCTb BbIOOpa AaHHOW TEMbl COCTOUT B TOM,
YTO MOBbILLEHME KayecTBa 3HAHUN N YMEHUI
yyalinxca no peweHuo 3agad ninaHUMMeTpUYecKkoro
Tuna, npeanonarawllee obecnevyeHue
TeopeTndeckon 6asbl No marepuany:

CBOWCTBA TPEYrofibHMKOB, naparnnenorpamMmma,
MHOIOYrofnbHUKOB;

OKPY>XHOCTb, CBOMCTBA KacaTelbHbIX, XOpA,
BNMCAHHbIX N ONUCaHHbIX YINOB;

nnowagn uryp;

CBOMCTBa Me[uaHbl, BbICOTbl, DUCCEKTPUCHI

N APYrmx TeopeTnyecknx acneKkTtoB reoMeTpudecKux

3HaHUK, cnocobCcTBYEeT MOBTOPEHUIO BCEro Kypca
MaTeMaTmkm 5-11 KNaccos:




AKTyanbHOCTb BbIOOpa AaHHOW TEMbl COCTOUT B TOM,
YTO MOBbILLEHME KayecTBa 3HAHUN N YMEHUI
yyalinxca no peweHuo 3agad ninaHUMMeTpUYecKkoro
Tuna, npeanonarawllee obecnevyeHue
TeopeTndeckon 6asbl No marepuany:

CBOWCTBA TPEYrofibHMKOB, naparnnenorpamMmma,
MHOIOYrofnbHUKOB;

OKPY>XHOCTb, CBOMCTBA KacaTelbHbIX, XOpA,
BNMCAHHbIX N ONUCaHHbIX YINOB;

nnowagn uryp;

CBOMCTBa Me[uaHbl, BbICOTbl, DUCCEKTPUCHI

N APYrmx TeopeTnyecknx acneKkTtoB reoMeTpudecKux

3HaHUK, cnocobCcTBYEeT MOBTOPEHUIO BCEro Kypca
MaTeMaTmkm 5-11 KNaccos:




AKTyanbHOCTb BbIOOpa AaHHOW TEMbl COCTOUT B TOM,
YTO MOBbILLEHME KayecTBa 3HAHUN N YMEHUI
yyalinxca no peweHuo 3agad ninaHUMMeTpUYecKkoro
Tuna, npeanonarawllee obecnevyeHue
TeopeTndeckon 6asbl No marepuany:

CBOWCTBA TPEYrofibHMKOB, naparnnenorpamMmma,
MHOIOYrofnbHUKOB;

OKPY>XHOCTb, CBOMCTBA KacaTelbHbIX, XOpA,
BNMCAHHbIX N ONUCaHHbIX YINOB;

nnowagn uryp;
CBOMCTBa Me[uaHbl, BbICOTbl, DUCCEKTPUCHI

N OPpYyrnx TEOPETUYECKNUX aCMEKTOB reOMeTPUYECKMNX
3HaHUN




CcnocobCTBYET MOBTOPEHUIO BCENO Kypca
MaTemaTukm 5-11 Knaccos:

BblYNCNEHUN, POPMYIT COKpaALLEHHOIO YMHOXEHMUS,
peLleHns KBagpaTHbIX YypaBHEHUM;

peLleHns pauMoHanbHbIX, UppaLoHanbHbIX,
TPUTOHOMETPUYECKUX YPABHEHUN N X CUCTEM,;

NCNosnb30BaHNE CBOUCTB CTEMEHU C paunoHalibHbIM
NOKa3aTeJieM,

Ncnonb3o0BaHNE CBOUCTB TPUTOHOMETPUYECKMX
dOYHKLUMWN.




OcHoBHOM NpobnemMon Ans yyalmxcsi Npu peeHum
NIaHUMETPUYECKMX 3a4a4 ABMAETCS: BO-NEPBbIX,
HeOCTaTO4YHOE reoMeTpUYecKoe BoobpaxeHue,
no3Bonsollee «BNOETb» 3adady , BblAENMNTb OCHOBHbIE
acrnekTbl reOMETPUN, HA KOTOPbIE HEOBXOAMMO CChINaTbCS
NP CCbISIKE Ha TEOPETUYECKNE CBEEHUS; BO — BTOPBLIX,
HeJoCTaTovyHada TeopeTnyeckas basa 3HaHUM U3 Kypca
reomeTpumn 7-9 Knaccos ,no3ponsawouias HanTtm
HeobxoanmMoe U gocTaTovHOE AN NOUCKa BEPHOro
pelieHns 3agadn. Kpome Toro, UMEHHO B
nraHMMeTpuyecknx 3agadvax tmna C y4eHUK MOXeT
noTepATb 6annbl n3-3a HEQOCTAaTOYHO MOSTHOIO
NOSICHEHNSA X0Aa PeLLEHUS.




[1nsa noBbILLEHNS1 KAYECTBA HaBbIKOB y4allMXCS B
OTHOLLUEHUN peLleHns NNaHnMeTpudecknx 3agad tuna C,
HeobxoAumMo npu ux nogrotoBke K EIMG obecneunTtb
OOCTaTOYHYH TEOPETUYECKYID Ba3dy 3HaHUW, pa3BMBaTb
reoMeTpmnyeckoe BoobpaxeHne 4yepes paccMoTpeHmne
pasHbIX Cry4yaeB N pa3HbIX CNOCODOB peLleHns 3aaau.
[nsa aToro yuntento HeobxoamMmo pa3BunBaTb Y Y4EHUKOB
CNOCOBHOCTU K aHarnmay U CUHTE3Y;
CUCTEMATU3NPOBATb MMEKLLMECH Y HUX 3HAHUS O
npeacTaBneHnsIX N pasnnyHbiX CBOMCTBAX NIOCKNX

dourypax.




[TogrotoBKa y4vallmxca K peLleHnto nnaHUMMeTPUYeCcKnx
3agad Tuna C c pasBepHyTbIM OTBETOM Ha EIMD no
MaTemMaTtuke, npexae Bcero, npeanosnaraer:

ocHoBaTenbHoe obecriedeHne TeopeTnyeckom dasbl
3HaHUN Kypca reomeTpun 7- 9 Knacca;

pa3BUTUE FTEOMETPUYECKOro BOOOpaXKeHNs, NOrnKH,
KPUTUYECKOro 1 aOCTPaKTHOrO MbILLINEHUS,

dopMmnpoBaHne NPaKkTUYECKUX HABbLIKOB peLLIeHNs 3aaau
NOBbILLEHHOW CITOXHOCTU 00 yrnax, OKpyXKHOCTSX,
MHOrOYronbHUKax, B3aMMHOM pPacnosioKeHum
reoMeTpuYecknx puryp Ha nnocKOCTMW.




PeweHune Ha EI'D nnannmeTpuyecknx 3agad tmna C4
BKIIOYAET Takme napamMmeTpbl Kak:

BEPHO M306paXkeHHbIN YePTEX, C y4ETOM BCEX Cryyaes,
€CIM BO3MOXHbIX pelleHuin npeaycMoTpeHo Gonee
OHOrO, MO3BOSSAIOLLMIA YYEHNKY «YBUAETbY 3afady u
ObICTPO onpenennTb Xoa eé peLleHuns;

4yeTKkoe 0O60CHOBaHME PELLEHUST CO CCbISTKOM Ha
TeopeTnyeckne cBegeHns — akCMoMbl, JIEMMbI, TEOPEMbI
N CneacTBUsS N3 HUX, onpeaensioLlne CBoMCTBa
NNaHUMeTpUYecKnx uryp n nx B3anMHOro
pPacnonoXeHus:;

pa3BepPHYTbIN TOYHbIN OTBET HA KOHKPETHO MNOCTaBMEHHbIV
BOMPOC 3aauyn.




Kputepuu oueHnBaHus BbiNnonHeHUNA 3aganuna C4

KOHdbUrypaumnm n o00CHOBAHHO NOMYYeH NpaBUIibHbIN OTBET.

2 banna:paccMoTpeHa XxoTa Obl 0gHa BO3MOXHast
reomeTpuyeckasi KoHpurypaums, B KOTOpor 060CHOBAHHO
NoMny4YeHo NpaBuUrbHOE 3HaYeHNEe NCKOMOW BEMNMNYUHBI.

1 6bann: paccMoTpeHa XoTs Obl ogHa BO3MOXHas
reomeTpuyeckas KoHurypaumsi,, B KOTOPOU MOSTIy4YEHO
3Ha4YeHne MNCKOMOM BENUYNHBI, HEBEPHOE MN3-3a
apudpmMeTn4eckon omnobKN.

0 6annoB: pelleHne He COOTBETCTBYET HU OAHOMY W3
KPUTEPUEB, NEPEYNCIIEHHbIX BbiLLE.




ﬂJIH o0ecrmeyeHUsT KadecTBa PCHICHUA INIAHUMETPUYICCKHUX 3ala41 YYUTCII0
HYKHO IIPHU IMMOBTOPCHUU MaTepHuaJa CUCTEMATH3INPOBATH TCOPECTUICCKUC
CBEICHHSA 110 HANIPABJICHUAMa

TpeyronbHMKU

MpsiMoyronbHbIA TpeyronbHUk: Teopema MNMudaropa; cBsA3b BbICOThI K
FMNOTEHY3e TPeyronbHWKa 1 ero KaTeToB C NPOEKLMSMIN KaTeToB Ha
FMNOTEHY3Y; CBOMCTBO MeanaHbl, MPOBEAEHHOM K TMMNOTEHY3E;
nogobue NpsiMOYronbHbIX TPEYronbHUKOB; ONpeaeneHne CUHyca,
KOCWHYCa M TaHreHca yrnos.

PaBHOCTOPOHHUN 1 paBHODEAPEHHbIN TPEYrofbHUK: CBOMCTBA
MeOWnaHbl; YrIoB;

CymMMa yrnoB TpeyrorbHUKa; BHELLIHWIA YIor; paBeHCTBO U nogobue
TPeyronbHMKOB; TeOpemMa CUHYCOB U CNeacTBUE U3 HEE; TeopeMa
KOCWHYCOB; CBOMCTBO BUCCEKTPUCHI; BNUCAHHbIE U ONUCaHHbIE
OKPY>KHOCTU; B3aUMOCBSI3b panycoB BNNUCaHHOW WU ONUCaHHOMN
OKPY>KHOCTEW C NroLaablo TPeyronbHUKa; cpeaHas NUHUS
TPeyronbHWKa;




[Tapannenorpamm: onpegeneHne, CBOUCTBa CTOPOH, YIIOB U
avnaroHanewn; onpeaeneHns n cBoncTea pomoa,
NpPAMOYrofibHUKa, KBagpaTa; nepuMeTp v nnowagb;

_Tpaneuusa: onpenenexue, CBONCIBA, onpedeneHns U

CBOMCTBa paBHODeOpeHHON, NPSIMOYrofibHOW Tpaneunm;
CBOMCTBO cpedHen NUHUK, NEPUMETP N NfoLwaab; Tpaneums,
BNMCaHHasA B OKPY>XHOCTb UK OnncaHHasi BOKPYr HEE;
UeTblIpexyroribHUKN: BMUCAHHbIE B OKPYXXHOCTb U OMUCAHHLIE;

[MpaBunbHbIE MHOTOYrONbHUKW: paguycCbl BMMCAHHbIX U
OMNMUCaHHbIX OKPYXHOCTEN ; NNowaan u NnepumMmeTp;
BHYTPEHHWE U BHELLHWNE YIMbl;

OKpPY>KHOCTb: CBOWCTBA KacaTenbHbIX, XOp, CEeKYLLNX;
BMMCaHHble N LeHTpanbHble YIMbl; AVHA U Mepa ayru; AnvHa
OKPY>XHOCTW 1 Nnowlaib Kpyra; CeKTop U CErMeHT.




JI1s hopMuUpOBaHKST HABBIKOB MOJIHOTO 0OOCHOBAHHUS

pelIeHUsA

HE OMKTOBATb X0 pelweHnd, He NoaCKa3biBaTb €ro, a FIO6y)K,ElaTb K
CaMOCTOATESNIbHOMY aHalnunay ycrnosusd 3agayu, niiaHMpoBaHUO Xo4a peLleHU4,

B doopMe 3BpUCTMYECKON Beceabl ¢ yyalmmmcs hopmmnpoBaTtb CNOCOBHOCTb K
NPeABUAEHNIO BEPHOTO X0Aa peLleHuns: Ansa aToro — noaduparte Heobxoammble
N AOCTATOYHO EMKME BOMPOCHI, CNOCOOCTBYHOLIME CAMOCTOATENBHOMY MOUCKY
HY>XHOIO XOAa peLleHust yYallUMnCS:;

yepes cuctemaTmyeckoe NoBTOpeHMne A0OUTLCA MakCcMMarbHOMO 3anOMUHAHNUS
yyaluMmcs TEOPETUYECKUX CBEAEHUI Yepe3 NoHUMaHue, a He 3a3yopuBaHue;

BO BpPeMsi pPELLUEeHUS KaXKaon 3a4aymn pa3BmnBaTb CNOCOOHOCTb K MOMTHOMY, HO, B
TO )K€ BPEMSI, YETKOMY M rPaMOTHOMY M3MOXEHNIO MaTeEMaTUYECKON MbICIN,
6e3 NULLHKX CMOB N NOCTOPOHHNX TEOPETUYECKUX BbIKNAOOK,;

Npu pelleHnn 3aaay obpallatb BHUMaHWE Ha akkypaTHOCTb M YETKOCTb

BbINMOJIHEHUA PUCYHKA K 3aaye, BblAEJIEHNE B HEM W3BECTHbIX JaHHbIX U
Tpe6yeMbIX ONna HaxoxXgeHn4d, AONOJIHUTESIbHbIE MOCTPOEHUA.




3asaga 4

B npsamoyronsHoOM TpeyronibHUKe KaTeThbl
paBHbl 6 1 8. 13 BepLLUMHbLI NpAMOro yrna
npoBeaeHa BbicoTa CD. Onpepgenute
paanycbl BMMCAHHbIX OKPYXXHOCTEN B
TpeyronsHukn ACD n CDB.




[lman pemenus

CocTtaBuTb C y4eHUKaMn HEOBXOANMbBIN YepTex;

[MpoaHanun3npoBaTtb ycnosue 3agadn: And 3Toro 3agartb COOTBETCTBYHOLLME BOMNPOCHI:
- YTO O3Ha4aeT — BMMCaHHbIE OKPY>XHOCTU B TpeyronbHukn ACD n CDB?;

- onpeaeneHne n CBoOMCTBa KacaTeNbHbIX K OKPY>XHOCTU?;

- CBOMCTBO NepneHAnKynsipoB K OAHON NPSIMOn?

- YTO MOXHO CcKa3aTb O TPeYrofbHMKax, 00pa3oBaHHbLIX BbICOTON, NPOBEAEHHON K TMNOTEHY3e
NPSIMOYTOfIbHOIO TPEeYronbHUKa?;

- KaK CBsi3aHbl MPOEKLUMM KaTeTOB Ha rMNoTeHy3y, KaTeTbl U BbiCOTa K TMNOTEHY3€ MNPSIMOYrOfbHOIO
TpeyronbHMKa 13 nogobus TpeyronbHUKOB?;

- Kakas oopmyra paguyca BNMCaHHOW B TPEYroNbHUK OKPY)XXHOCTU MOSTyYeHa U3 CBOWCTB
KacaTenbHbIX K OKPY>XHOCTU? ;

- CKOSbKO CYLLIECTBYET Crny4yaeB Af1sl CXeMaTU4eCckoro n3obpaxxeHnsa pucyHka B JaHHOW 3agaqve?;
- KaKnX gaHHbIX OCTaTOYHO M YTO HEOBXOAMMO HaNTK AN Noucka oTeeTa?

CdopmynumnposaTtb 1 060CHOBaTb peLLeHne 3adayn, HanTu BEPHbLIN OTBET.

[MpoaHanunanpoBaTtb: 3a YTO MOryT ObITb CHATHI 6annbl Ha EIMD B 3agaye Takoro tuna.




OTBerT:
paguycbl OKPYXHOCTEN, BMUCAHHbIX: B




1.B AABC(LC= 90", BC =8, AC= 6) CD —BrIcOTa, 3HauuT, AABC ® A ACD * ACBD, =

= BC? = BD-AB;, AC* = AD - AB,CD? = BD - AD OTCIOTa,

2 2
BDZBC ,ADZAC :CD=~BD-4AD
H

ITo Teopeme [Tudaropa, AB* = AC* + BC* =64 +36=100=> AB=10; ~

=
pp_64_32 4 36 18 218 24
10 5 10 5 5 5 5

2. OKpPYXHOCTH C I[eHTpaMH B TOUKaxX O; H O BIMCAHEI COOTBETCTBEHHO B A CDB uA ACD, =, TaK KaK
pamuyc OKPYKHOCTH, IIPOBEJIEHHOH K TOUKe KacaHWsd, IIepIleHJUKYIIpeH K KacaTelIbHOH, KacarelbHEIe,
MPOBEJIEHHEIE H3 OJHOH TOUKH K OKPYXHOCTH, paBHE: BL = BD, AD = AM, CL = CD = r, TO pajjyCHl

OKPYXHOCTEH:

- Brmca"Hol B ACDB: B BD+CD- BC,

2
- BIIHcaHHOH B A ACD: AD+CD- AC,
= 5
OTKYyJa 32 24 18 24
+22_8 —=6
.5 5 6 8 _5 5 _
1= - 2727
2 10 5 2 5

OTBeT:

A DO PO Wk

Pa;_ulyum \Wﬂubl Ull, DIFICAIINIDIA. D O 1L/1). 0, D O AN L7,

5

| g




bamner

bannel KpI/ITCpI/II/I OLICHUBAHMW BBIITIOJIHCHUA 3a1aHUS C4

3 BrinmonHeH COOTBETCTBYIONIMN JaHHOM 3ajadye 4YepTexk; OOOCHOBAHHO TMOJYYEH
IIPABUJIBHBIA OTBET.

2 OO6OCHOBaHHO TMOJIy4€H BEpPHBIH OTBET, HO OTCYTCTBYIOT OOBSICHEHHS CCBUIKM Ha
UCIIOJIb3yEeMbIE MPU pelIeHUH (POPMYIIbI U COOTHOLICHHUS.

1 JloctatoyHo BepHO OOOCHOBAHO pEIIEHWE 3a/Jaud, HO JOMyIIeHa apupMeTHdecKas
omnoOKa, KOTopas MpHuBesia K HEBEPHOMY OTBETY.

0 Pemenne He COOTBETCTBYET HM OJHOMY W3 KpPUTEPHUEB, IEPEUMCIIEHHBIX BBILIE.




3amaya 2

B napannenorpamve ABCD ocTpbin
yron npu seplunHe A paseH 300,
ctopoHa CD kacaeTcs OKpY>XHOCTWU
paguyca 6, onncaHHOU OKOJMOo
TpeyronbHuka ABD . Onpegenute
nnowaab napannenorpamMmma.




[MnaH pelueHna 3agayu:
PaccMoTpeTb pasHble criyvyau, BbIMOSTHNUB PUCYHKMU (puUc.2, puc. 3);
[MpoaHanuanpoBaTtb ycrnosue 3agayun, 0603Ha4ymMB HaBOAsLLME BOMNPOCHI:
- onpegeneHue u CBOUCTBA napansenorpamma?;
- TeopemMa O BIMMUCAHHbIX B OKPY>XHOCTb yrnax?;
- onpegerneHne oKpPY>XHOCTU, ONMMCAHHOW BOKPYT TpeyronbHuka?;
- CKOMbKO CYLLIECTBYET CllydaeB peLleHna gaHHOM 3a4a4un?;
- doopMynbl O4N9 HAXOXAEeHUSA nrowaan napannenorpamma?;
- KaKNX JaHHbIX 4OCTAaTO4MHO U YTO HEODXOAMMO HaNTK ONsl Noucka oTeeTa?







1. B mapamnenorpamme ABCD £A =30°, = £C =30,
ZB= <D =180"30"=150" - rmo CBOMCTBY YITIOB ITAPAIUILIOrPAMMA.

2. OKpYKHOCTE ¢ IIeHTpoM B T. O ormicaHa BOKpyT A4BD, R =6; CD — kacarenmsHasa, — £ CDO = 90°,

3. B OKpYKHOCTH < HUL) — ue}rrpaJIbe]fI, COOTBeTCTByIOH.[I/HEI BIIMCAHHOMY < 5A4), — TaK KaK < A = 300,

0 £BOD = 60° — mo TeopeMe O BIMCAHHBIX Vrmax. BO = OD = papHOOempenmsii ABOD -
paBHocTopoHHMIL, BD =R =6.

o Jma puc. 1 £BOD — TyIIOH, MOSTOMY, NAHHBIA PHCYHOK HE VIOBIETBOPAET PEIIEHHEO 3aauH.
BepHbIM ABIIASTCA PHCYHOK 3.

4. £CDB=90"-60°=30", £4BD= ZCDB=30" .
Tax xax £ C=30°, ACBD — paBHOO eI pEHHBII,
BC =BD=6.
1. B ACBD: £DBC =150"-30%= 120" , TIO TeOpeMe KOCUHYCOB:

CD’=BC? + BD? — 2 BCBD cos 120°=2 36+ 236" 1=363
2

CD=6/3

2. Ilmommans mapaienorpamMma:

S:BC-CD-sin30°:6-6x/§-%:18x/§

OTBer: IWIOIIANE Mapaenorpamma 18 /3




bamner

bannel KpI/ITCpI/II/I OLICHUBAHMW BBIITIOJIHCHUA 3a1aHUS C4

3 BepHO BBHINOJMHEH PHUCYHOK, MOJTHOCTHIO  COOTBETCTBYIOIIMI YCJIOBHUIO 3aJa4M;
000CHOBaHHO MOJY4YEeH MPABUILHBINA OTBET.

2 Bri6pan amns pemenus puc. 1 — He COOTBETCTBYIOIMUN perieHuto 3aaadu. OO0CHOBaHHO
MOJIy4E€H BEPHBIA OTBET, HO OTCYTCTBYIOT OOBSICHEHHUS, CCHUIKH Ha MCIIOIb3yEeMbIC
MpH perieHur HOPMYIIBI 1 COOTHOIIIEHUS

1 JloctatoyHo BepHO OOOCHOBAHO pEIIEHHE 3a/Jaud, HO JOMyIIeHa apupMeTHdecKas
omunOKa, KOTopast MprBeJia K HEBEPHOMY OTBETY.

0 Pelnienrie HE COOTBETCTBYET HU OJHOMY M3 KPHUTEPHUEB, IEPEUUCIICHHBIX BBIIIE.




PaboTasa Haa cocTtaBneHmem cobCcTBEHHOo
anropmtMa pelleHua onpegeneHHon 3agaydn,
YYEHUKN NOCTENEHHO NPUyYaloTCsl CoBepLUaTb
nogobHYI0 OeATeNnbHOCTL aBTOMAaTUYECKM,
3HaHUS U YMEHUSI NeEPEXOOST B HABbIKK
peLleHns NNaHNMMETPUYECKMX 3aau.

ObocHOBaHUE peLleHus 3aaad COOTBETCTBYET
OCHOBHbIM TPeOOBAHMAM, KacatoLLMMCS
YPOBHIO U XapakTepy 0ObACHEHUS peLleHns
3agau.




