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Pabouyasi nporpamMmMa no reomeTpum
mas 7-9 kiaacca
(ocHOBHOE 00111€€ 0Opa3oBaHMe)



COAEPXAHUE OBYYEHUA
7 KIIACC

HauvanpHble OHATHS reoMeTpun. Touka, mpsiMasi, OTpE30K, JIyd. Yros. Bunasl
yIIoB. BepTukanbHble U CMEXHbIE yIIbl. bruccekrpuca ymia. Jlomanas,
MHOTOYTOJIbHUK. [lapannenbHOCTh U NEPIEHUKYISIPHOCTh NPSMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOM CHMMeETpuU. [Ipumepsr
CUMMETPHUH B OKPYKAIOLIEM MUDE.

OCHOBHBIE IOCTPOEHUS C MOMOIIBIO LUPKYJIS U JIMHEWKU. TpeyronsHuk. Beicora,
MeaunaHa, OMCCEeKTpUCa, UX CBOMCTBA.

PaBHOOEpEHHBIN U PaBHOCTOPOHHUI TpeyroibHUKHU. HepaBeHCTBO TpeyrojabHUKA.

CBoiicTBa M NpU3HAKK paBHOOEIPEHHOrO TpeyronbHUKa. llpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M MNpH3HAKM MapajuieabHbIX NpsAMbIX. CyMMa yIJIOB TpEyroJbHHKA.
BHelHue ymibl TpeyroJIbHUKA.

[IpsmoyronbHBIi ~ TpeyroJbHUK.  CBOMCTBO  MEOWAHBl  NIPSIMOYIOJIBHOIO
TPEYroJIbHUKA, MPOBEAEHHOM K THNOTeHy3e. [Ipu3Hakm paBeHCTBA IPSAMOYTOJBHBIX
TPEYrONbHUKOB. [IpAMOYTOIBHBIN TPEYTOJIBbHUK C YITIoM B 30°.

HepaBeHncTBa B reomerpuu: HEPAaBEHCTBO TPEYIOJbHHMKA, HEPABEHCTBO O IJIMHE
JIOMaHOM, TeopeMa O OonplmieM yrie ¢ OOJbIIEH CTOPOHE TPEYroJbHUKA.
[leprieHIUKYISP U HAKIIOHHAS.

I'eomeTpuueckoe MecTo ToueK. buccekrpuca yrina u CepeauHHbINA NEPIICHIUKYIISAP
K OTPE3KY KaK F€OMETPUYECKHNE MECTA TOYEK.

OKpyXHOCTb U KpyI, XOpAa U JUAaMETpP, UX CBOMCTBA. B3auMHOE pacIionoxeHue
OKpY)KHOCTH M TmpsMou. KacarenpHas M cekymas K OKpYXKHOCTH. OKpYKHOCTB,
BIIMCAHHAs B Yroj. BrimcanHas 1 onucaHHas OKPYXHOCTH TPEYTOJIbHUKA.

8 KUIIACC

UYerbipéxyronpauku. [lapamnenorpamm, €ro mnpu3HakKu U CBOMCTBA. YacTHbIE
cllyyad TapajuiesiorpaMMoB (TMpsIMOYTOJIBHUK, pOMO, KBajapar), HUX MpPU3HAKU W
cBoiicTBa. Tpanenus, paBHOOOKas Tpanenusi, €€ cBoiicTBa U npu3Haku. [IpsmoyronbHas
Tparnenus.

Meron yaBoenuss Menuanbl. lleHTpanbHas cummerpusa. Teopema @aneca u
TeOpeEMa O MPOMOPLUHUOHAIBHBIX OTPE3KaX.

CpenHue nMHAM TPEyTroibHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoOue  TpeyroapHuUkoB, KodpduuueHT mnoaodus. IlpuzHaku momOOUs
TPEYroabHUKOB. [[puMeHeHue mogo0us py pelieHuH MPAKTUICCKUX 3a]1ad.



CpoiicTBa Miomaneid reoMeTpudyeckux ¢uryp. DopMyasl I TUIOMIAAH
TpEyrojibHUKa, MapamiesorpamMmma, pomba u Tpaneuuu. OTHOIIEHHE IUIONIAEH
MOI00HBIX QUTYP.

Bpruncnenne mnmomaned TPEyroJbHUKOB M MHOTOYTOJBHMKOB Ha KIIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mpu pernieHun
MPAKTUYECKUX 3a/1a4.

CuHyc, KOCHUHYC, TaHT€HC OCTpPOT0 YyIja MPSIMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TpUTOHOMETpUUYECKHE (PYHKIIUU YIJIOB B
30°, 45° u 60°.

Brincanuble U LIEHTpaJIbHBIE YIIIBI, YIOJ MEXJYy KAacaTeIbHOW U XOPIOW. YIIIbI
MEXAY XOpJaMH M CEKYIIUMHU. BNOUCAaHHBIE W ONUCAHHBIE YETHIPEXYTOJIBHUKHU.
B3aumHoe pacnonoxkeHue JABYX OKpykHocTeil. Kacanme oxpyxHocteil. OOmue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanresc yrmoB oT 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXK1€CTBO. DPOPMYJIBI IPUBEICHUS.

Pemienne TtpeyronpHukoB. Teopema KOCHHYCOB M Te€OpeMa CHHYCOB. Peuienue
MIPAKTUYECKUX 3a/1a4 C UCITOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

[TpeobpazoBanue nogobusi. [lomodre COOTBETCTBEHHBIX JIIEMEHTOB.

Teopema 0 NMpPOU3BEAECHUN OTPE3KOB XOPI, TEOPEMBI O MPOU3BEIAEHUU OTPE3KOB
CEKYLUX, TEOpEMa O KBaJpare KacaTeabHOM.

Bekrop, nnuHa (MOAynb) BEKTOpa, COHANPABICHHBIE BEKTOPHI, IPOTHUBOIIOIOXKHO
HaITPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpPALNH
HaJl BeKTopaMmu. Pa3nokeHne BeKTopa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunarel BekTopa. CkansipHOE TMPOU3BEACHUE BEKTOPOB, IPHUMEHEHUE  JUIS
HaXOXJEHUA JIJTUH U YTJIOB.

JlexkapTOBbl KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS MPSIMOM U OKPYKHOCTH B
KOOpAMHATAX, IEPECECUCHUE OKPYKHOCTEW W TNPSAMBIX. MeTox KOOpAMHAT M €ro
MIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTONBHHUKH. JlIMHA OKpy:XHOCTH. IpagycHas W paguaHHas
Mepa yIiia, BRIUUCICHHUE IJIMH IyT OKpyXHOCTel. [1momans kpyra, ceKTopa, CeTMEHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (uryp (dIeMeHTapHbIe
npencrasinenus). [lapannensusiii nepenoc. IloBopor.



INPEAMETHBIE PE3YJ/IBTATbI

[IpenmeTHBIE pPE3YABTATEI OCBOEHHUS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 KJacce:

Pacmo3HaBarh M3ydeHHBIE T€OMETPUYECKHE (PUTYPHI, OMPEASIsITh WX B3aMMHOC
pacrojokeHue, H300pakaTb TreoMeTpudeckue (QUryphl, BBIIOJHATH YEPTEKU IO
YCIIOBUIO 3aJayd. V3mMepsiTh JIMHEMHBIE M YIJIOBBIE BEIWYMHBI. Pemarh 3agaum  Ha
BBIYHCIICHUE JITIMH OTPE3KOB U BEJINYMH YIJIOB.

Jlenath TpyOyr0 OIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B peaabHOMN
JKW3HHU, pa3MEpOB NPHUPOAHBIX O0O0BEKTOB. PaznmnuaTh pasMepsl 3THUX OOBEKTOB 10
MOPSAKY BEJIUYHHBI.

CTpouTh YepPTEXKHU K TEOMETPUUECKAM 3a/1a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOIB30BaTh MPU3HAKA U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPH PEIICHUH 3a/1a4.

[IpoBOAUTH JIOTMYECKUE PACCYXKICHUS C HCHOJIB30BAHUEM TI'€OMETPUUECKUX
TEOPEM.

[Tosmp30BaThCsi  MpPU3HAKaMM  PABCHCTBA  MPSIMOYTOJBHBIX  TPEYTOJIBHHUKOB,
CBOMCTBOM MEJIMaHbI, TPOBEAEHHON K THUIIOTEHY3€ MPSMOYIOJIBHOIO TPEYTOJIbHHKA, B
PEILICHUU TEOMETPUUECKUX 3a]1a4.

OnpenensaTs nmapauieIbHOCTh MPSAMBIX C TTOMOIIBIO YITIOB, KOTOPBIE 00pa3yeT C
HUMU cekymas. OnpeaensiT NapayieIbHOCTh NPSAMBIX C TOMOIIBIO PAaBEHCTBA
PAcCTOSTHUI OT TOYEK OJHOU MPAMOMN 10 TOYEK APYTOM MPSMOM.

Periate 3a1aun Ha KjieT4aroil oymare.

[IpoBOAUTHL BBHIYUCIEHUS U HAXOAUThH YUCIOBBIE U OYKBEHHbIC 3HAYCHUS YIJIOB B
F€OMETPUUYECKUX 3a/1a4ax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB  YIVIOB, OOpa30BaHHBIX TIPH TMEPECEUCHUH  JBYX
MapaJUICIIbHBIX TMPSAMBIX CEKylIeW. Pemiarh NpakTUYEeCKHE 3aJa4yd Ha HAXOXKICHUE
YIJIOB.

Bnagetp TmOHATMEM TEOMETPUUYECKOTO MeECTa TOYEK. YMETh ONpEeAeisiTh
OMCCEKTPUCY yIJla U CEepPEAVHHBIA TMEPIECHIUKYISAP K OTPE3Ky KaK TeOMETPUUYECKHUE
MECTa TOYEK.

DopMynUpOBATh OMNPEACIEHUS OKPY)KHOCTH M Kpyra, XOpAbl W JIAaMeTpa
OKPYKHOCTH, TOJIb30BaTbCS UX CBOWCTBAMU. YMETh NMPUMEHATH 3TU CBOWCTBA IIPHU
pEIICHUM 3a/1a4.

Bnamers mOHATHEM OIMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh
HaxomuTh €€ 1eHtp. [lomp3oBarbest ¢akTamMu O TOM, YTO OWCCEKTPHUCH YIIIOB



TPEYTOJIbHHUKA TIEPECEKAIOTC B OJHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
MEePIEHIUKYIISIPBI K CTOPOHAM TPEYToJIbHUKA NIEPECEKAIOTCS B OAHOM TOYKE.

Bnagete moHsiTHEM KacaTeIbHOM K OKPYKHOCTH, IIOJB30BaThCSI TEOPEMOM O
MEPIICHAUKYIISIPHOCTH KacaTeJIbHOM U PaJinyca, MPOBEAEHHOTO K TOUKE KACAHHS.

[Tonp30BaTbCsl MPOCTEUIIUMU T€OMETPHUYECKUMH HEPABEHCTBAMM, IMMOHUMATh HX
MPAKTUYECKUN CMBICI.

IIpoBOIUTH OCHOBHBIE TE€OMETPUUYECKUE IOCTPOCHHUS C TOMOIIBIO LMUPKYId U
JIMHEMKU.

[IpenmeTHbIE pPE3yAbTATBl OCBOEHHUS MPOrpaMMbl y4e€OHOTO Kypca K KOHILY
oOyueHus B 8 KJacce:

Pacnio3HaBarhb OCHOBHBIE BHUJIBI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, OJIb30BATHCS
UX CBOMCTBAMM MPU PEIICHUH TEOMETPUUYECKUX 3a/1a4.

[IpuMeHsTh CBOWCTBA TOUKHU MEPECEUEHUS] MEAMAH TPEYrobHUKA (LIEHTpa Macc) B
pELICHUH 3a1ay.

Brnaners moHsATHEM CpelHEW JTUHUM TPEYTOJbHHKA W TPANELUHU, MPUMEHATh UX
CBOICTBA MpU PELUICHHH reoMeTpudeckux 3anad. llomp3oBarecs Teopemoint daeca u
TEOPEMOM O POMOPLMOHAIBHBIX OTPEe3KaxX, IPUMEHATh UX JJISI PELIEHUS TPAKTUYECKUX
3a1ay.

[IpuMeHATh TPU3HAKK MOAOOUS TPEYroJbHUKOB B PELICHUH T€OMETPUYECKUX
3azad.

[Tonb3oBatrbest  Teopemoit  Iludaropa ansg  pemieHUs TEOMETPUUECKUX U
npakTudeckux 3anady. CTpouTh MaTeMaTHYECKYI0 MOJEIb B MPAKTUYECKHX 3ajadax,
CaMOCTOATEINLHO JIeNIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOIINE JITTUHBI.

BiiageTs MOHATUSMH CHHYCA, KOCUHYCA M TAHI€HCA OCTPOrO yIiia NPSIMOYTOJIBHOTO
TpeyrojibHUKa. [101630BaThCS ITUMU MOHATUSIMU JJIS1 PEIICHUS TPAKTUYECKUX 3a/1a4.

Boruuciate  (pa3auyHbIMH - CIIOCOOAMM) TUIOLIAAL TPEYrojJbHUKA W IUIOLIAAU
MHOTOYTOJIbHBIX (UTYp (MOJB3YSACh, TAE HEOOXOIUMO, KaJbKYJISITOpOoM). [IpuMeHsTh
MOJIYYEHHbIE YMEHUS B IPAKTUUYECKUX 3a]1a4ax.

BrageTs NOHATUSMU BIMCAHHOTO M LIEHTPAJILHOTO YIJIa, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIIIaX, yIJIaX MEXIY XOpJaMu (CEKyLIMMH) U yIJie MEeXAy KacarelbHOW U
XOPZIOM NPH PELIEHUH T'€OMETPUYECKHUX 3a/1a4.

Brnanerb mNOHSTHEM ONUCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MIPU PEIICHUH 3a/1a4.

[IprMeHATh MOTyYEHHBIE 3HAHUS HA MMPAKTUKE — CTPOUTh MareMaTu4eCcKHe MOJIENN
JUISL 3a]a4  peajlbHOW JKW3HM M MPOBOJUTH COOTBETCTBYIOILIME BBIYUCIEHUS  C



OPUMEHEHHEM TOA0OMs W  TPUTOHOMETpUU  (MONB3YSCh, TA€  HEOOXOAMMO,
KaJIbKYJISTOPOM).

[IpenmeTHBIE pPE3yIAbTaTHl OCBOCHHUS TMPOTPAMMBI y4eOHOTO Kypca K KOHITY
oOydeHus B 9 kJacce:

3HaTh TPUTOHOMETPUUECKUE (PYHKIHU OCTPBIX YIJIOB, HAXOAUTh C MX MOMOUIBIO
pa3NuYHbIE 3JEMEHTHl NPSIMOYTOJBHOIO TPEYrOJbHUKA («PEHIEHUE MPSIMOYTOJIBHBIX
TPEYTroJbHUKOBY). HaxomuTh (C MOMOLIBIO KaJIbKYASATOpAa) IJIMHBI W YIIBIL  JJIs
HETaOJIMYHBIX 3HAYECHUH.

[Tonb3oBarbest (opMyslaMH TPHUBENCHHUS W OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM  JUISl HAXOXKJEHUSA COOTHOLIEHUUA MEXKIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMU.

Hcrnonb30BaTb TEOPEMBl CHHYCOB W KOCHHYCOB JUISl HAaxXOXJCHHS Pa3Iu4HBIX
AJIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTrOoJbHUKOBY), MPUMEHATh UX IPHU PEIICHUU
TeOMETPUYECKUX 33]1au.

Bnagerp mnoHsATHSAMHU TpeoOpa3oBaHUs IMOA0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX Quryp. Ilonap3oBarbes cBoiicTBaMH MOAOOUS MPOU3BOJIBHBIX (UTYp, YMETh
BBIYMCIIATh JJIMHBI WM HAXOAUTh YIIbl y TONO0OHBIX (uryp. IlpuMeHsTH CBOMCTBa
nolo0Msl B MPAKTUYECKUX 3aJadyax. YMETb NPUBOJUTH MPUMEPHI MOAOOHBIX UTYpD B
OKPY>KaroLIEM MUDE.

ITonp30BaTbesl TEOpeMaMH O IPOU3BEAECHUM OTPE3KOB XOPH, O IPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbcsi BEKTOpaMH, MOHUMATh UX T€OMETPUUYECKUI U (DU3NYECKHUI CMBICT,
NPUMEHATh MX B PEIICHUUM TEOMETpPUUECKUX W (¢u3nueckux 3aaad. l[lpumeHsTh
CKaJIIPHOE NMPOU3BECHNE BEKTOPOB JUUISl HAXOKAECHUS JUIMH U YIJIOB.

ITosnb30BaTbCsl METOAOM KOOPJAMHAT Ha IUIOCKOCTH, NMPHUMEHATH €r0 B PEUICHUU
reOMETPUYECKUX M MPAKTHUECKUX 3a7ay.

Bragets NOHATUSAMU MPaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPYKHOCTH, JJIUHBI
YT OKPY>KHOCTU U PaJMAaHHON Mepbl yIiia, YMETh BBIYUCIIATH IUIOIIAAb Kpyra U €ro
yacteil. [[puMeHsITh NoayYeHHbIE YMEHHUS B IPAKTHYECKUX 3a7a4ax.

Haxomuth ocu (WM LEHTpbI) CUMMETpUU (UTYp, TPUMEHATH JBHXKEHUS
MJIOCKOCTH B MPOCTEHIINX CIyYasiX.

[IpuMeHATh MOoTy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTH4E€CKUE MOJIETTN
JUISL 3a]ad  peajbHOW >KW3HM M TMPOBOJUTH COOTBETCTBYIOIME BBIYUCICHHUS  C
OPUMEHEHHEM TOoAO0MS U  TPUTOHOMETpHUecKMX (yHKIuil (MMONb3ysch, TI7e
HEOOXOMMO, KaTbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHME 7 KJIACC

HaumenoBanue pasnena |KomnuecTBO OcHoBHOE
(Temnl) Kypca 4acoB colepKaHue
[Ipocreiimme 14 [Ipocreiie reoMeTpuuecKre 0OBEKTHI.
reoMeTpuieckue purypsl u MHoroyroibHuK, JoMaHas. CMeXHbIE U BEPTUKAIbHbIC
ux cBoiicTBa. 3mepenue yribl. Pabora ¢ npocTtediumu yeprekaMu.
FCOMETPHUCCKUX BETHUHH N3mepeHne TMHENHBIX U YIJIOBBIX BEJIMYUH, BBIUMCICHUE

OTPC3KOB U YITIOB

TpeyronbHuKN 22

IlonsTue o PaBHBIX TPCYT'OJIbHUKAX U

NEepPBUYHBIC MIPEACTABICHUS O paBHBIX (urypax. Tpu
IIPU3HAKa PAaBEHCTBA TPEYrOJIbHUKOB. [Ipr3Haku
PABEHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. CBOMCTBO
MEJMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEEHHON K rMMoTeHy3e. PaBHOOEIpEHHBIE U
PaBHOCTOPOHHHUE TPEYroJbHUKU. [[pr3HaKu u CBOKCTBA
paBHOOEIpeHHOTO TpeyroinbHuka. HepaBeHcTBa B
TE€OMETPHH.

[IpsiMoyToNbHBINA TPEYTONBHUK ¢ yriioM B 300




[lapaniensHble psSMBbIE,
CyMMa yTJIOB TPEYTOJIbHUKA

14

[TapannenbHbIE IpsIMBIE, UX CBOMCTBa. Hakpect
JIeXkalme, COOTBETCTBEHHBIE U OJTHOCTOPOHHUE YIVIbL,
oOpa3oBaHHbIE TPHU NEPECCUCHUN MapaLIETbHBIX
npsaMbIX cekyuiei). [Ipru3Hak napamieabHOCTH IPSIMBbIX
4yepe3 paBEHCTBO PACCTOSHUM OT TOYEK OJTHOW MPSIMOU
10 BTOopou npsiMmoi. CymMa yIioB TpEyroJabHHUKA.
BHentnue ymisl TpeyrojibHUKa

OKpyXHOCTb U KpYT.
['eomeTpruueckue

MOCTPOCHUSA

14

OKpyXHOCTb, XOp/ia ¥ TUAMETP UX CBOICTBA.
KacarenbHast k okpy’HOCTU. OKPYKHOCTb, BHMCAHHAS
B YTOJI.

ITonstue o 'MT, npumenenne B 3aaadax.
buccekrpuca u cepeAMHHBIN NEPIEHAUKYIISP Kak
reOMETPUUECKHE MeCTa TOUEK. OKpPYKHOCTB,
OMMCAHHAsI OKOJIO TPEYrojibHUKa. OKpYyKHOCTb,
BIIMCAaHHas B TpeyroybHUK. I[Ipocrenmume 3anaun Ha
IIOCTPOECHUE




[loBTOpEHUE, 00001IIEHNE 4

SHAaHHH [ToBTOpeHne w 000OICHNE OCHOBHBIX TIOHATHU W
METOZIOB Kypca 7 Kiacca

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME

8 KUIIACC

HanmenoBanue paznena |KonudecTBo
OcCHOBHOE coepKaHuE
(TeMsbl) Kypca 4acoB

YUeThIpEXYroJIbHUKHU 12
[Tapamtenorpamm, €ro MpuU3HaKy U CBOMCTBA. HacTHbIE Ciiydyaun
napajuie’orpaMmmMoB (MPSMOYTOIbHUK, POMO, KBaJpar), ux
IIPU3HAKH U CBOWCTBA.
Tpanenus. PaBHoOOKast U IpsIMOYTOJIbHAS TPATICIIUU.
Merton ynBoenusi Mmeauansbl. LleHTpanbHas cuMmMeTpust

Teopema Qareca u 15

Teopema 0

POTIOPIMOHATBHBIX Teopema daneca u Teopema

OTpe3Kax, Moj00HbIE O MPOMOPIIMOHATBHBIX OTpe3Kax. CpeaHsis TUHUS

TPEyrONbHIKH TpEyroJIbHUKA.




Tpaneuus, e€ cpeassis JINHUS.

IIponopruoHansHbIe OTpe3Ku. LlenTp macc B
TpeyronapHuke. [logoousie TpeyronpHuku. Tpu npu3Haka
noo0ust TpeyroiabHUKoB. [IpuMenenne nogobust npu
pELIEHNHN NTPAKTUYECKUX 3a7a4

[Imomans. Haxoxnenue 14
[JIOIIAJICH TPEYTOJbHUKOB . .
CpolicTBa mommaaei reomerpuaeckux puryp. opmyibl
1 MHOTOYTOJIBHBIX (PUTyp.
JUTSl TUIOIIA/IA TPEYTOJIbHUKA, TapajliesorpamMmma,
[Lnomanu MONOOHBIX Tpanenuy. Beruncienye miomanei CIokHbIX GUryp.
¢uryp
[Tnomaau ¢uryp Ha kierdaroit Oymare. [Lnomaau
noA00HBIX PuUryp. 3ama4u C NPAKTUYECKUM
cofepkanueM. Pemenue 3a1ad ¢ TOMOUIBI0 METO/1a
BCIIOMOT'aTE€ILHON IIJIOIIA TN
Teopema IIudaropa u 10 Teopema ITudaropa, u e€ npumenenue. OnpeneneHue

Hayajia TPUTOHOMETPUH

TPUTOHOMETPUYECKUX (PYHKILIMI OCTPOTro yIia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPUYECKUE
COOTHOLIEHHUS B MPSIMOYTOJIBHOM TPEYTOJbHHUKE.
OCHOBHO€E TPUTOHOMETPUYECKOE TOKIECTBO




YIJIBL B OKPYXKHOCTH. 13 BrucaHHbIE U IEHTPAIBHbIE YIVIBI, YTOI MEKITY
BriricanHpIe 1 ONHCAHHbIC KacaTeJIbHOM 1 XOp0H. YIIIbI MEXKIY XOpaaMu U
HCTBIPCXYTOJIbHAKH. CeKylIMMU. BrimcaHHbIe U ONIMCAaHHBIE
KacarenbHbie K YEeTHIPEXYTOILHUKH, UX TTPU3HAKN M CBOWCTBA.
okpyxnoctu. Kacanue [IprumeHeHune 3TUX CBOMCTB MPH PEIIEHUN
OKPYXKHOCTET reOMETPUUECKUX 3a/1a4.
B3auMHoe pacnonoxeHue IByX OKpy>KHOCTEH, o01ue
KacarenbHble. Kacanue okpyxHoCTEH
[loBTOpEHUE, 00001IEHNE 4
S [ToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypCOB 7 U
8 KJ1accoB, 0000IIEHUE 3HAHUH
OBIIIEE KOJIMUECTBO 68
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9 KUIIACC

HaumenoBanue paznena | KonudecTBo

OcHOBHOE cofiepKaHue
(Tembl) Kypca 4acoB

Tpuronomerpust. Teopemel 16 .
OmnpeneneHne TPUrOHOMETPUUECKUX (PYHKIIUI YITIOB OT

00 no 1800. ®opmynel mpuBeneHus. Teopema
Pelenye TpeyroabHIKoB KOCHHYCOB, TeOpeMa CHHYCOB. PerieHne
TPEYroiabHUKOB. [IpakTHueckoe npuMeHeHne
JIOKa3aHHBIX TEOPEM

KOCHHYCOB 1 CUHYCOB.

[IpeobpazoBanue nmoaoOus. 10

Merpuueckue [lonsiTue o nmpeoOpa3zoBaHUU MOJOOHUS.

COOTHOIIEHUS CoOOTBETCTBEHHBIE AJIEMEHTHI OJOOHBIX (DUTYD.

B OKPY)KHOCTH Teopema O MpoU3BEACHUH OTPEZKOB XOPI, TEOpEMA
O MPOU3BEJCHUM OTPE3KOB CEKYIIUX, TEOpEMaA O
KBaJ[pare KacareiapHOU. [I[puMenenre B pemeHnu
reOMETPUYECKUX 3a]1a4

Bekropsbl 12 OmnpeneneHue BEKTOPOB, CI0KEHUE U BBIUYUTAHUE

BEKTOPOB, YMHOXXEHUE BEKTOPA HA YUCIO0. PU3NUECKU
Y TEOMETPUYECKUI CMBICII BEKTOPOB. PasnoxeHune
BEKTOPA IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunate! Bektopa. CkansipHOoe IpOU3BEICHHUE
BEKTOPOB, €ro




NpPUMEHEHUE IS HaXOXKJEHUs JJIMH U yIoB. Pemienue
3aJad ¢ MOMOIUIbIO BeKTOpOB. [IprMeHeHne BEKTOPOB
JUISL pelIeHus 3a1a4 GU3UKH

JlexkapTOBbI KOOPJIUHATHI HA 9 JlexapToBbl KOOPIMHATHI TOYEK HAa MJIOCKOCTH.
[JIOCKOCTH YpaBHEHHE TIPSIMON. YPaBHEHHUE OKPYKHOCTH.
KoopauHatel Touek nepeceyeHus: OKpy>KHOCTH U
MPSMO.

MeTto KOOpJIMHAT TIPU PEIICHUU T€OMETPUUECKUX
3a/1a4, MPaKTUYECKUX 3aJ]1a4

[IpaBunbHbIC 8 ITpaBunbHBIE MHOTOYTONBHUKH. Yucio O. [{nuna
MHOI'OYTOJIbHUKHU. J[1nHa OKPY>KHOCTH, IyI' OKPY>KHOCTH.

OKPY>KHOCTH U ILIOLIAb Pannannas mepa yra.

Kpyra. Beruucnenue ITimomanp Kpyra, ceKTopa, CerMeHTa

101 IEH

JIBU>KEHUS TIIOCKOCTH 6 ITonsTue o nBukeHun WIocKoCcTy. [lapamiensHbii

nepeHoc, nmoBopot I[IpumMeHeHre Mpu penieHuu 3aaa4y

[ToBTOpEeHUE, 0000IICHNE,

. IToBTOpEHKE OCHOBHBIX MOHATUH U
cuUcTeMaTHu3alus 3HaHUI




Y OMMCAHHBIC YEThIPEXyTrodbHUKU. Teopema [Tudaropa u
Hayajia TPUrOHOMETpUH. Perienne oommx
TPEyroJbHUKOB. [IpaBUiIbHBIE MHOTOYTOJIBHUKH.
[IpeobpazoBaHus MIIOCKOCTH.

JBmwxenus. [TomoOue.

Cummerpus.

IInmomans. Beruuciaenue miomaneii. Inomanu
noI0OHBIX Guryp. [lekapToBbl KOOPAUHATHI Ha
MJIOCKOCTU. BEKTOpBI Ha MJIOCKOCTH

OBIIEE KOJIMYECTBO
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Onucanue MaTepuaJIbHO-TEXHMYECKOI0 o0ecneyeHusi 00pa3oBaTebHOI0
npouecca.
JUia peam3annu nener u 3agad oOy4eHuss MaTeEMaTHKE 110 JAHHOM porpamme
ucnonszyercs YMK :

1. 'eomerpus. COopHuK pabounx mporpamm. 7 — 9 kiacchl: mocodue ass
yuutesnen o011eo0pa3oBaTelbHbIX Opranu3aiuil / aBrop-coctaButesb T.A.
bypmuctposa. — M.: [Ipocsemienne, 2018

2. Yuebnuk. 'eomerpusi: 7 — 9 k. / JI. C. Atanacsu, B. ©. byry3sos, C. b.
Kanomues u gp. — M.: [IpocBenieHue

3. KontposnbHbie paboThl 1o reoMeTpun: 9 kinace: k yueonuky JI.C. AtanacsiHa
u ap. «I'eometpus 7 — 9 knacce» / H.b. MensuukoBa. — M.: 3naTenscTBO
«IKk3ameny, 2016

4.PabunoBuu E. M. I'eomeTpust Ha roToBbIX uepTexax. 7-11 kmaccsl/
[Tpoceemenne, 2013.

Jlnst peanuzanuu Lene u 3agad 00y4yeHus MaTeMaTHKeE 10 JAaHHOM MporpaMM Tak
K€ MOTYT IPUMEHSTHCS MEAUAPECYPCHI ITI0 OCHOBHBIM TeMaM Iporpammsl. [Ipu
peanu3anny IporpamMmel IPUMEHSIOTCS TaK ke NeAarorndecKue TEXHOIOIUU:
TeXHOJIO0THs T pepeHalIbHOTO 00yUEHHs, TNYHOCTHO-OPUEHTUPOBAaHHAS
texHomaorus, UKT.

K texnuyeckum cpeacTBaM oOy4eHHs, KOTOPbIe MOTYT 3 ()EKTUBHO
UCIIOJIb30BaThCS Ha YPOKAaX MaTeMaTUKH, OTHOCATCS KOMIIbIOTED, HU(POBOM
doToamnmapat, MHTEpaKTUBHAS JOCKA U JIp.

[lepeuens paboOT MpHU UCIIOJIB30BAHUU KOMITBIOTEPA:

—TOUCK JAOTOJIHUTENbHON nH(popmaiu B IaTepHere;

— CO3JJaHHE TEKCTa JOKJIAa;

— 00paboTKa TaHHBIX MPOBEJECHHBIX MAaTEMAaTUYECKUX UCCIIEI0BAHUIA;
— CO37]aHUE MYJbTUMEIUNUHBIX MPE3EHTALNN (TEKCTOB C PUCYHKaMH,
dboTtorpadusiMu u T.11.), B TOM YHCJIE JIJIsl IPEJCTABIICHUS PE3YIbTATOB
MCCIIEIOBATENIbCKON U MPOEKTHOU JIESITEIIbHOCTH.

[Tpu MCHoIb30BaHUM KOMIIBIOTEPA yYALIUECS TIPUMEHSIOT [TOJTyYEHHBIE HA
ypokax nH()OPMATUKU UHCTPYMEHTAIbHBIE 3HaHUSI (HalpuMep, yMEHUs paboTaTh ¢
TEKCTOBBIMU, TpahUUEeCKUMU peIaKTOPaMH | T.1I.), TEM CaMbIM y HHUX
(dbopMupyeTCsi TOTOBHOCTh M MPUBBIUKA K MPAKTUYECKOMY MPUMEHEHHUIO HOBBIX
MH(GOPMAILIMOHHBIX TEXHOJIOTHM. TeXHUUeCKre CpeCcTBa Ha YPOKax T€OMETPUHU
HIMPOKO MPUBJIEKAIOTCS TAKXKE MPU MOATOTOBKE MPOEKTOB (KOMITBIOTED).

Y4eOHBIX MOCOOUSA ISl YUALUXCS:
1.T'eometpus 7-9 YueOnuk 111 o01eoopazoBarenbHbix yupexaenuit/ JI.C.
AtanacsH u ap. M. IIpocsemenne, 2014.
2.3uB B.I'. 'eomeTpust {unakruueckue marepuansl. 7 kinacc / b.I'. 3us, B.M.
Meiinep. M. IIpocsemienue, 2013



3. 3uB b.I'. 'eomerpus qunaktudeckue matepuansl. 7 kiacc / b.I'. 3us, B.M.
Mernep. M. IIpocsemenue, 2013

4. Mumenko T.M.. 'eometpust. Tematuueckue Tectol. 7 kiace/ T.M. Mumiesko,
A.Jl. biunkoB. M.: [Ipocsemenue, 2013.

5. PabunoBuy E. M. I'eomeTpust Ha roTOBBIX uepTexkax. 7-11 kmaccobl/
[Ipocsemenne, 2013.

6. 3uB b.I'. 'eometpus Junaktuueckue marepuainsl. § knace / b.I'. 3us, B.M.
Meiinep. M. Ilpocsenienue, 2013

7.I'eometpusa quaaktuyeckue marepuanisl. 9 kinacc / b.I'. 3us, B.M. Meiinep. M.
ITIpocsemienue, 2013

8. lupaktuyeckue MaTepuaibl o reomeTpun: § kiacc: K yueonuky JI.C.
AtanacsiHa u qp. «['eomerpust 7 — 9 knacce» / H.b. MenbnaukoBa, I'.A. 3axapoBa.
— M.: M3naTenbcTBO «IK3aMen», 2015

9. lmpakTuyeckrue MaTepuabl o reometpun: 9 kiace: k yueonuky JI.C.
ArtanacsHa u ap. «I'eomerpus 7 — 9 knacce» / H.b. MenbaukoBa, I'.A. 3axaposa.
— M.: U3gaTenncTBO «IK3ameny, 2016

Ilepeuyens UHTEpHET pecypcoB, undpoBbie 00pa3oBaTe/IbHBIX PECYPCOB U
APYTrUX 3JIEKTPOHHBIX HMH(POPMALMOHHBLIX HCTOYHUKOB!

1.Iudpossie oOpazoBarensHbie pecypebl (LIOP) k yueOHMKaM U31aTENbCTBA
"Muemo3uHa" mpeacTaBieHbl Ha caiite http://school-collection.edu.ru/

2. www.math.ru. MHTepHEeT - MoIepKKa yUUTeIeH MaTeMaTUKK, MaTePHAIIBI IS
YPOKOB, opHUIIUaNIbHBIE TOKYMEHTHI MUHHUCTEpCTBA 00pa30BaHuUs U HAYKH,
HEO0OXOIMMBIC B paboTe.

3. www.it-n.ru. CeTb TBOPYECKUX YUHUTEIICH.

4. www.etudes.ru. Maremartnyeckue 3Ti0bl. Ha caiiTe npeacraBieHbl STIOIBI,
BBITNIOJIHEHHBIE C UCTIOJIb30BAHMEM COBPEMEHHOM KOMITbIoTepHOM 3D-rpaduky,
YBJIEKATEJIbHO U MHTEPECHO PACCKa3bIBAIOIIME O MATEMATHKE U €€ MPUIIOKEHHSIX.
5. www.problems.ru. ba3a gaHHBIX 33124 110 BCEM TEMaM IIKOJIbLHONW MaTeMaTHKH.
3agaun pa30oUTHI MO pyOpUKaM U CTETEeHH clIoKHOCTU. Ko Bcem 3amauam
MIPUBEICHBI PEIICHUS.

6. www.golovolomka.hobby.ru. T'onoBoioMkw ist ymHBIX Jitojeid. Ha caiite
MOHO HalTH MHOTO 33Ja4 (JIOTUYECKUX, HA B3BEIIUBAHUA U JIp.), BApHalluy Ha
TeMy KyOuka PyOuka, anektponusie Bepcuu kuur P. Cmannuana, M. lapauepa, JI.
Kapponna, Benenust 3aHsTuii, mpruemMax paboThl Ha YpOKax.

7. www.college.ru/mathematics. MaremaTtuka Ha mopTaiie « OTKPBITBIH KOJIISIK

». MOXHO HalTH yueOHBIN MaTepral Mo pa3IuvyHbIM pa3/ieiaM MaTeMaTHKU.
8. www.int-edu.ru. MucTuTyT HOBBIX TexHOJIOTHI. Ha caiite MOXHO
O3HAKOMMTBCS C IPOAYKLHEH, IpeanaraeMon Mucturyrom, Harpumep,
nporpammamu «>KuBas ctatuctukay, « ABTol pad», pazBuBarolie-o0yyaroniei
HACTOJILHOM urpoi «Jloau u gpodu» u ap.

9. school-collection.edu. Enunast kosekius mudpoBbix 00pa3oBaTeIbHBIX

pPECYpCOB.



http://school-collection.edu.ru/
http://www.math.ru/
http://www.it-n.ru/
http://www.etudes.ru/
http://www.problems.ru/
http://www.golovolomka.hobby.ru/
http://www.college.ru/mathematics
http://www.int-edu.ru/

10. http://www.prosv.ru. Caiit u3garensctBa «IIpocBemenue» (pyoprka
«MareMatuka)

11. http:/www.drofa.ru. CaiiT u3garensctBa Jpoda (pyOpuka «Marematuka)
12. http://www.center.fio.ru/som. Metoaudeckre peKOMEHIAIINN YIUTEITIO-
peIMETHUKY (IIPEACTAaBICHBI BCE MIKOJIbHBIC IPEAMETHI). MaTepuabl Iis
CaMOCTOSITENIbHOM pa3zpaboTKu MpOoGUIbHBIX P00 M aKTUBU3AIMH MpoIiecca
oOyueHus B CTapIIeH IKoJIe.

13. http://www.edu.ru. I{lenTpansHbIii 00pa30BaTEeIIbHBIHN TOPTA, COACPIKHT
HOPMATHBHBIC JJOKYMEHTBI MUHUCTEPCTBA, CTAHIAPTHI, HH()OPMAITUIO O
IPOBE/ICHUE IKCIIEPUMEHTA, CepBep MH(DOPMAIMOHHOW ToyIepkku EnHoro
rOCYJIapCTBEHHOT'O 3K3aMCHA.

14. http://www.legion.ru. Caiit uznarenscrsa «JIernoH.

15. http://www.intellectcentre.ru. Caiit usgarenscrBa «uremnexkr-Llentpy, rae
MOJKHO HAMTH y4eOHO-TPEHUPOBOYHBIE MaTePHAIIbl, JEMOHCTPAIIMOHHBIC BEPCHUH,
OaHK TPEHUPOBOYHBIX 3aJaHHUM C OTBETAMH, MECTOAMYCCKUEC PEKOMEHIAINN
00pa3Ilbl pelIeHU.

YYEBHOE ObOPYJ1OBAHUE

VY4eOHuKH, ClipaBOYHAsI TUTEPATYypa, CIOBApU

OBOPYJIOBAHUE JJISL INPOBEJIEHUA JIABOPATOPHBIX,
MNPAKTUYECKHUX PABOT,JJEMOHCTPALIUHA

HNHTepakTuBHASA AOCKA, MyJIbTUMEIUUHBIA IPOEKTOP


http://www.prosv.ru/
http://www.center.fio.ru/som
http://www.edu.ru/
http://www.legion.ru/
http://www.intellectcentre.ru/

