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IMOSACHUTEJBbHAS 3AIIUCKA
['eoMeTpus Kak OMH W3 OCHOBHBIX PA3JI€JIOB IIKOJbHOM MAaTEMAaTHUKH, UMEIOIINN

CBOCH TIeNIbI0 00eCNeYnTh M3yueHHWE CBOWCTB U pasMepoB (UTYp, UX OTHOIICHUU U
B3aMIMHOE pAaCIOJIOKEHUE, OMHPAETCS Ha JIOTMYECKYIO, JIOKa3aTelIbHYIO JIMHHUIO.
[lenHOCTH, H3ydYeHUS] TEOMETPUM HA YPOBHE OCHOBHOTO 0OmIEro oOpa3oBaHUS
3aKJIIOYaeTCs B TOM, UYTO OOYYAIOIIMICS YYHUTCS TPOBOJIUTH JOKa3aTeIIbHBIC
pPacCyXJCHHS, CTPOUTh JIOTUYECKHUE YMO3AKIIOUCHHS, JOKa3bIBaTh WCTUHHEIC
YTBEPKICHUSI W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKIACHHUS «OT
NPOTUBHOTO», OTJIMYATh CBOWCTBA OT TMPU3HAKOB, (HOPMYIUPOBATh OOpaTHBIC
YTBEPKICHHSI.

BTOpoii LEHHOCTBIO W3y4YEHHS TE€OMETPUHU SIBISETCS WCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUH KAaK MaTEMaTHUYECKUX, TaK W TNPaKTHUYECKUX 3ajady,
BCTPEYAIONINXCS B peaabHOM >Kn3HU. OOydaromuiicss AOHKEH HAYYUTHCS OMPEISIUTh
reoMeTpuYecKkyto (GuUrypy, Oomnucarh CJIOBaMU JAHHBIA 4YEPTEX WU PUCYHOK, HAUTH
IUIOMIA/Ib 3€MENTBHOTO YYacTKa, PacCUyUTaTb HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO
kalbenst Wi TpeOyemble pa3Mepbl Tapaxa JJIsi aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYUCIHUTENbHAS JHUHUSA B uU3ydyeHUH reomerpuu. llpu pemenun 3anad
MPAKTUYECKOI0 XapakTepa OOYyYalolMiiCs YYUTCS CTPOUTh MAaTeMaTUYECKHE MOJIeNU
pealbHbIX )KU3HEHHBIX CUTYallUi, MPOBOJUTH BHIYMCICHUS U OLICHUBATh aJICKBATHOCTD
MOJIYYEHHOTO pe3yJibTaTa.

Kpaiine BaxkHO TOAYEPKUBATh CBA3M TEOMETPUU C JAPYTHUMH YUECOHBIMHU
npeaMeTaMy, MOTUBHUPOBATh MCIIOJIB30BATh OMPEACIICHUS T€OMETPUYECKUX (PUTYp U
MOHSATUM, JEMOHCTPUPOBATH MPUMEHEHHUE MOJYYCHHBIX YMEHUU B (DU3UKE U TEXHUKE.
Otu cBsi3u HamOosiee SIpKO BHAHBI B TeMmax «Bektopel», «Tpuronomerpuyeckue
COOTHOIICHUS Y, «MeTon koopauHat» U « Teopema [Tudaropay.

VYueOuniii kypc «['eoMmeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC pa3ieiibl
comepxkanusi:  «l'eomerpuueckue Qurypsl U HX  CBOicTBa», «M3mepeHue
FEOMETPUYECKUX BEJIMUHUHY, «JleKapTOBBI KOOPAMHATHI Ha TIOCKOCTHY, «BeKTOphD»,
«JIBmxenus miockoctuy, «IIpeoOpazoBanus mogo0us.

OO0miee 4YMCIO dYacoB, PEKOMEHJIOBAHHBIX JUIsI M3Yy4eHHs Yy4eOHOro Kypca
«I"'eomeTpusi», — 204 gaca: B 7 kimacce — 68 gacos (2 4aca B Hezlemo), B 8 kiracce — 68
yacoB (2 Jaca B Hefiento), B 9 kinacce — 68 yacoB (2 yaca B HEJIEINIO).
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COJEPXAHUE OBYUYEHUA

7 KIIACC

HavanpHble noHsTua reomerpuu. Touka, mpsMas, OTpPE30K, Jyd. Yrois. Buusl
yrioB. BeprukampHble W CMEeXHbIE yIuIBl.  buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapajuiebHOCTh U NEPIIEHAUKYIISIPHOCTD MIPSMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpuH. [Ipumeps
CUMMETPHUU B OKPY’KAIOIIEM MUPE.

OCHOBHBIE ITIOCTPOEHHUSI C TOMOIIBIO IUPKYJIS U JIMHEHKU. TpeyroibHUK. Beicora,
MeaMaHa, OMCCEeKTpUca, X CBOMCTBA.

PaBHOOEe1peHHBIM 151 PaBHOCTOPOHHU U TPEYTOJIbHUKHU. Hepasencto

TPEYTOJIbHHUKA.

CBoiicTBa M TNPU3HAKK PABHOOEIPEHHOIO TpeyroyibHUKA. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoiicTBa ¥ pU3HAKY NapaUIeAbHbIX TpsMbIX. CyMMa yrioB TPEeyroJbHUKA.
Bremnue yrisl TpeyroiabHUKa.

[IpsMoyrosnbHbId  TpeyrodbHUK.  CBOWCTBO  MEIMaHbl  MPAMOYTOJIBHOIO
TPEYrOJIbHUKA, NMPOBEAEHHOW K TUNOTeHy3e. lIpu3Haku paBeHCTBAa IPSIMOYIOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEYTOIbHUK € YoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopeMa O OojpumieM yriae ¢ OONbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIMKYISAp U HAKIIOHHASA.

I'eomeTpuueckoe mecTo ToueK. buccekTpuca yriia u cepeAMHHbIN NEPIEHAUKYIAP
K OTPE3KY KaK T€OMETPUYECKHUE MECTa TOUYEK.

OKpy>KHOCTb M KpyTI, XOpAa U IHaMeTp, UX CBOWCTBA. B3auMHOE pacnoiiokeHue
OKpYKHOCTH M mnpsmoil. KacarenbHas W cekymas K OKpYyXHOCTH. OKpPY>KHOCTb,
BIIMCaHHAasA B yroJl. BnmcanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerbipéxyronpauku. IlapamnenorpamMmm, €ro npu3HaKW M CBOWCTBA. YacTHbIE
Cllyyau mnapajieiaorpaMMoB (IIpsIMOYTOJIbHUK, pPOMO, KBaapar), WX MpPHU3HAKU W
cBoricTBa. Tpanernus, paBHOOOKas Tpamenusi, €€ CBOMCTBA 1 NMpu3HaKku. [IpsmoyronbHas
Tpaneuus.

Meron ynBoenuss menuanbl. LleHTpanbHas cummerpusa. Teopema Daneca u
TEOpPEMA O MPOMOPIUUOHAIBHBIX OTPE3KaX.
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Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuy. LIeHTp Macc TpeyrojapHuKa.

[Tomobue TpeyrosbHUKOB, Ko3pdummeHT mnomodus. I[lpuzHaku mOg00US
TPEyrojabHUKOB. [IpuMeHeHne noao0us Npu pelIeHUH IPAKTUYECKUX 3a/1a4.

CpoiicTBa miomanet reomerpuueckux Quryp. Dopmynsl anS  WIOMIAAH
TPEYrojbHHKa, MapamjienorpaMma, pomoda u Tpaneunud. OTHOUIEHHME IIJIOLIAAeH
noA0OHBIX GUTyp.

Beluncnenue Iuiomanei TPEYroJbHUKOB W MHOTOYI'OJBHHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu pemeHun
IPaKTUYECKUX 3a/]a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yrja HpsIMOYTOJIBHOIO TpPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. Tpuronomerpuyeckue (GyHKIUU YTIOB B
30°, 45° u 60°.

BrnimcaHHble M LIEHTPAJIBHBIE YTJIBI, YIOJl MEXIY KacaTeIbHOM M XOpPIAOH. YTIIBI
MEXAY XOpJaMH U CEKyIIMMH. BIMCaHHbIE W OINHCAaHHBIE YETHIPEXYTOJIbHHUKU.
BzaumHoe pacnonoxkenue AByX OkpyxkHocted. Kacanme oxpyxHoctedt. OOuiue
KacaTeJIbHbIE K ABYM OKPYXKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanredHc yrioB ot 0 mo 180°. OCHOBHOE TPUrOHOMETPUYECKOE
TOXKJECTBO. POPMYJIBI IPUBEACHHUS.

Pemenue tpeyroibHUKOB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYcOB. PemieHue
IPAKTUYECKUX 3a7a4 C UCIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue mogodus. [TomoGue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mpousBeneHUH OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUU OTPE3KOB
CEKYILUX, TEOpEMa O KBaJApaTe KacaTeJIbHOM.

BekTop, anmHa (MOZyJib) BEKTOpA, COHANPABIEHHBIE BEKTOPHI, MPOTUBOIOJIOKHO
HalpaBJIEHHbIE BEKTOPbI, KOJUJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPALlUU
HaJ BeKTopamu. Pa3nokeHne BEKTOpa Mo IByM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopnunarer Bektopa. CKalsipHOE NpPOU3BEACHUE BEKTOPOB, NPUMEHEHUE IS
HAXOKJEHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpJMHAThl Ha IUIOCKOCTH. YPaBHEHUS MPSIMOW U OKPYKHOCTH B
KOOpJIMHATax, IEPECEUCHUE OKPYKHOCTEW M NpsMbIX. MeTox KOOpAWMHAT U €ro
IPUMEHEHUE.

IIpaBuiibHBIE MHOTOYTOJIBHUKHU. [lMHa OKpy:XKHOCTH. ['pagycHas u paanaHHas
Mepa yria, BBIYMCIEHUE JIMH IyT OKpyHocTel. [lmomans kpyra, CeKTopa, CerMeHTa.



depnepanbHan paboyan nporpamma | MatemaTtmKa. 5—9 Knaccol (6a30BbI YpOBEHb)

JIBMKEHHUS TUIOCKOCTH UM BHYTPEHHHE CHUMMETpUH (Guryp (3eMeHTapHbIE
npenacrasienus). [lapamensHeiil nepenoc. IloBopor.

IMPEAMETHBIE PE3YJ/IBTATDBI

1 7 Kacc

Pacmio3nasath M3y4YECHHBIC r€OMETPUUYECKUE burypsl,
OTIpENIeIATh WX B3aUMHOE  PACIOJIOKEHUE, HM300paxaTh
1.1 reoMeTpuUYecKre (UTYPHI, BBIMOIHATH UYEPTEKH IO YCIOBHUIO
3agaun. M3MepATh JNMHEWHBIE W YIJIOBBIE BEJIMYMHBI. Pemiars
3a71a4M HA BBIYKMCJIEHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB

Henatb TpyOyl0 OLIEHKY JIMHEMHBIX U VYTJOBBIX BEJIMYUH
NpPEeIMETOB B pEAIbHOM JKM3HU, Pa3MepoOB MPUPOIHBIX

1.2
0o0bekToB. Paznmuuath pasMepsl 3THX OOBEKTOB MO MOPSAKY
BEJIUYUHBI

1.3 CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1adam

[Tonp3oBaTbCAd  NpU3HAKAMH  PABEHCTBA  TPEYTOJIbHUKOB,
1.4 UCIIOJIb30BaTh NPHU3HAKM U CBOMCTBA  PaBHOOEIPEHHBIX
TPEYTOJIBbHUKOB MIPU PELIEHUU 3a/1a4

[IpoBOAMTE JIOTMYECKHE PACCYKIECHHUS C HCHOJIB30BAHUEM
reOMETPUYECKUX TEOPEM

1.5

[lonp30BaTbCd  NpPU3HAKAMH  PABEHCTBA  MPSMOYTOJBHBIX
TPEYrOJIbHUKOB, CBOWCTBOM MEJWAHBbI, NPOBEICHHOM K
TUIIOTEHY3€ IMPAMOYTOJbHOTO TPEYrOJbHUKA, B PEIICHUU
reOMETPUYECKUX 3a7a4

1.6

OnpenensaTs NapauieIbHOCTb MPSMBIX C IOMOIIBI)  YIJIOB,
KOTOpple  oOpazyer ¢ HuMU  cekymas. Omnpenensrsb
[IapaJuIeNIbBHOCTh IPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUMN
OT TOYEK OJTHOM MPSAMOU 10 TOUEK APYrou MpsIMOM

1.7

1.8 Pemrats 3aiaun Ha kietyaroi Oymare

[IpoBOWTH BBIYHMCICHUS] U HAXOJIWUTh YHUCIOBHIE M OyKBEHHBIC
3HAUYEHMSI YTII0B B TEOMETPUUECKUX 3a/layaxX C UCIOIb30BaHUEM
CYMMBbI YIJIOB TpPEYroJIbHUKOB W MHOTOYT'OJIbHUKOB, CBOMCTB
yIa0B, 00pa30BaHHBIX MPHU MEPECEUCHUM JBYX MapaslieIbHbIX
npsMBIX — cekylied. Pemate mnpakTudeckue 3aaud  Ha
HAXOXKJIEHUE YTJIOB

1.9
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Brnagetp MOHATHEM TI'€OMETPHUYECKOTO MeCTa TOYeK. YMETh
1.10 ONPECIISITh OMCCEKTPUCY YIila U CEPEIUHHBIN NMEePIEHIUKYJIISP
K OTPE3Ky KaK T€OMETPUIECKUE MECTA TOUEK

DopMyIUpOBaATH OMpPEAESICHUs OKPYKHOCTH U KpyTra, XOpJbl U
1.11 JMaMeTpa OKpPY>KHOCTHU, TOJIb30BaThCS MX CBOMCTBAMH. YMETh
NPUMEHSTH 3TH CBOMCTBA IPU PELICHUU 3324

Brnagerp  noHATMEM ~ ONHMCAHHOM  OKOJIO  TPEYrOJbHHUKA
OKpPY’KHOCTH, YMETb HaxoauTh ee¢ ueHTp. llonb3oBarbes
(dakraMu O TOM, 4YTO OHCCEKTPHUCHI YIJIOB TPEYroJbHUKA
IIEPECEKAIOTCSl B OAHOW TOYKE, U O TOM, 4YTO CEpPEAVHHBIC
NEPHEHANKYJIAPBl K CTOPOHAM TPEYTOJIbHUKA INEPECEKATCS B
OZIHOU TOUYKE

1.12

Brnaners noHsTMEeM KacaTelbHOU K OKPYXXKHOCTH, ITOJIb30BATHCS
1.13 TEOpPEMON O NEPIEHAMUKYJISIPHOCTH KacaTeIbHOM M pajuyca,
IIPOBEICHHOIO K TOYKE KacaHUs

114 Ilonb30BarTeCcs MPOCTEUIITUMHU F€OMETPUUECKUMU
' HEPABEHCTBAMU, IOHUMATh UX MPAKTUYECKUN CMBICIT

115 [IpoBOIUTHL  OCHOBHBIE T€OMETPUYECKHME TOCTPOEHUS C
' MTOMOIIBIO LIUPKYJIS U IMHENKHU
2 & KJacc

Pacno3HaBate OCHOBHBIE BHIbBI YETBIPEXYTOJBHHUKOB, HX
2.1 QJIEMEHTHI, MOJIb30BAaThCSI MX CBOWCTBAMH IIPU  PELICHUH
Ir€OMETPUYECKUX 3a1a4

[IpumeHnsTh CBOIMCTBA TOYKH IEpECECUCHUs MeauaH

2.2
TpPEYroJibHHUKA (LIEHTpa Macc) B PEIICHUH 3a/1a4

Brnagets nmoHATHEM CpeAHEH JIMHUW TPEYTOJbHUKA U TpaIleIu,
MPUMEHSTh UX CBOMCTBA MPU PEIICHUHA T€OMETPUUICCKUX 3a7ad.
2.3 [Tons3oBaThcss ~ Teopemoit  Pameca W TeOpeMOdM O
MPOTIOPITMOHAIBHBIX OTPE3Kax, MPUMEHSTh WX Uil PEIICHUs
MPAKTUIECKUX 3a1a9

[IpuMeHsATh NpU3HAKKW MOAOOWS TPEYroJbHUKOB B PEIICHUU

2.4
r€OMETPUYECKUX 3a/1a4
[Tons3oBaThess ~ Teopemoit  Iludaropa  mnma  pemieHUs
F€OMETPUYECKUX U MNpakTuyeckux  3agad.  CtpouTth
2.5 MaTeMaTHYECKyl0  MOJEIb B  IPAaKTHYECKHUX  33/1ayax,

CaMOCTOSTEINILHO JIeJIaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE
JUTUHBI
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Braners moHsATHAMHM CHHYCAa, KOCHMHYCAa U TaHIE€HCA OCTPOrO
2.6 yria MOpsIMOYTOJIbHOTO TpeyrojibHuka. [lonb30BaTbest 3TUMU
MOHATHUSAMU JUIsl peLIEHUs] TPAKTUYECKUX 3a]1ay

BoruucasaTs (pa3iuyHbIMH crioco0aMu) TIIOMAAL TPEYTOIbHUKA
U IUIOM@AM  MHOTOYTOJIbHBIX  Quryp  (Ioab3ysch, TJe

2.7
HEOOXOAMMO, KaJbKyJsITOpoM). [IpuMeHsATh moOJIy4eHHbIE
YMEHUS B MPAKTUUYECKUX 3a/1ayax
Brnaners mNOHATHSIMH BIUCAHHOTO UM ILEHTPAJIBHOTO YIIa,
28 UCIIOJIb30BaTh TEOPEMBbI O BIMCAHHBIX yrjaxX, yrjax MExXIy

XopJamMu (CEeKyUIMMHU) U YIJIEe MEXIYy KacaTeJbHOW M XOpAOou
IPU pEeLICHUU T€OMETPUUECKUX 3aa4

Brnagerp  moHATHEM ~ ONMCAaHHOTO  YETBIPEXYTOJIBHMKA,
2.9 IIPUMEHSTh CBOMCTBA OIIMCAHHOTO YETBIPEXYTOJIbHUKA IIPU
pelLIeHNH 3a1a4

[IpuMeHsTh TONyYEHHBIE 3HAHUS HAa NPAKTHUKE - CTPOUTH
MaTeMaTHYeCKUe MOJENU IS 3aJad peajbHOM JKU3HH H
2.10 IPOBOJAUTH COOTBETCTBYIOUINE BBIUMCICHUS C NPUMEHEHHEM
nofoOus W TPUTOHOMETPUHU (TMOJB3YSACh, TZI€ HEOOXOAUMO,
KAJIbKYJISITOPOM)

3 9 kiacc

3HaTh TPUTOHOMETPHUUECKHE (PYHKIIMU OCTPHIX YTIIOB, HAXOIUTh
C WX TIOMOIIBI0 Pa3WYHBIE D3JIEMEHTHl MPSMOYTOJIBHOTO
3.1 TpeyroiapHuka ("perieHue MPsSIMOYTOJbHBIX TPEYroJbHUKOB").
Haxomuth (C MOMOIMIBIO KAJIBKYJIATOpA) JJIUHBI W YTJBI IS
HETAOJIMYHBIX 3HAYCHUN

[lonb3oBaTbcs  (opMynamMu  TMPUBENEHUS U OCHOBHBIM
3.2 TPUTOHOMETPUUECKUM  TOXKAECTBOM  JUISI  HAXOXIEHUs
COOTHOIICHUI MEXly TPUTOHOMETPUUYECKUMHU BEIMYMNHAMU

Hcnonb3oBaTh  TEOPEMbl CHHYCOB W KOCHHYCOB ISt
HAXOXKJEHUSl PAa3IMYHBIX AJIEMEHTOB TpeyrojibHuka ("'pelieHue

3.3
TPEYroJIbHUKOB"), MIPUMEHSTh ux npu pelIeHUH
reOMETPUYECKUX 3a1a
Bnanets HNOHATUAMU npeoOpazoBaHus nooous,
COOTBETCTBEHHBIX AJIEMEHTOB MOAOOHBIX (uryp. [lonb3zoBaTbes
34 CBOMCTBaMHM MOI00MS MPOU3BOJBHBIX (QUTYDP, YMETh BBIUUCISATH

JUIMHBl W HAXOJUTh YTkl y NOA0OHBIX ¢uryp. I[lpumensts
CBOMCTBa MOJ00MS B MPAKTUYECKUX 3aJlayaX. Y METh IPUBOJIUTH
pUMEPHI TOJA0OHBIX GUTYP B OKPY>KAIOIIEM MHUPE
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[Tonp30BaThCs TE€OpEMaMH O IMPOU3BCACHHUHU OTPE3KOB XOp[A, O

3.5 ¥
IMPOU3BCACHHNHN OTPE3KOB CCKYIIHUX, O KBaApaTC KaCcaTCIbHOU

[lonp30BaTbCAd BEKTOpamMH, MOHMMATh MX T€OMETPUYECKUH H
¢u3nyeckuii  CMBICI,  NPUMEHATh UX B PEUICHUHU
reoMeTpuyYecKrux U (pusnueckux 3anad. IIpuMeHsTh ckansipHoe
IIPOU3BEJCHUE BEKTOPOB U1 HAXOKIAEHUS JUIMH U YTIIOB

3.6

[Tonp3oBaThCs MCTOJZOM KOOPJAHMHAT Ha IIJIOCKOCTHU, IPUMCHATH
CT0 B pCHICHHUU I'COMCTPHUUCCKUX U ITPAKTUICCKHX 3aaa4

3.7

Bnaners noHATHSAMH NPAaBWIBHOTO MHOTIOYT'OJIBHUKA, JJIMHBI
OKPYKHOCTH, IUIMHBI IAYTH OKPYKHOCTM U PAJAMAHHOU MEPHI
yIjla, YMETh BBIYMCIATH IUIOIIAAbL Kpyra M €ro 4acreu.
[IprMEHATH NOTyYEHHBIE YMEHHMS B IIPAKTUYECKUX 3a4a9axX

3.8

HaxomuTh ocM WM LEHTPBl CUMMETPUH (UTYp, TPUMEHSTH
JIBHWKEHUS IIJIOCKOCTH B MPOCTEUIINX CIIy4dasiX

3.9

[lpuMeHATh TOMYYCHHBIC 3HAHUS HA MPAKTHKE - CTPOMTH
MaTeMAaTUYEeCKUE MOJEIM JUIs 3aJad pPEalbHOM JKU3HU U
3.10 IPOBOJIUTh COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHCHUEM
000U W TPUTOHOMETPUYECKUX (DYHKIMHA (TOJIB3YACh, T
HEO0OXOMMO, KAJIbKYJIITOPOM)

[TpoBepsiemMbie 371€MEHTHI COICPIKAHUS

1 7 kyacc
Havanpnasle nonstua reomerpuu. Touka, mpsmas, OTPE30K, JIyd.
11 Yron. Bune! yrios. BepTukanbHbele U CMEXHBIE yribl. buccekrpuca
' yria. Jlomanasi, MHOT'OYT'OJIbHUK. [TapannenbHOCTB u
NEPIEHINKYJIAPHOCTD MPSMBIX
12 CumMmetrpuunbie (urypsl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
' [IpuMepbl CHMMETPHUM B OKPYKAIOILIEM MHUPE
13 OCHOBHBIE TIOCTPOCHHMS € IOMOINBK) LUPKYJISI U JIMHEHKH.
' TpeyronbHuk. BricoTa, Mequana, OMccekTpuca, X CBOMCTBa
14 PaBHOOEApEeHHBIN U PaBHOCTOPOHHHUI TpeyrojbHUKU. HepaBeHCTBO
' TPEYroJibHUKA
15 CBoiicTBa M MpHU3HAKU PaBHOOEAPEHHOrO TpeyrojapHuka. [IpusHaku
' PaBEHCTBA TPEYTOJILHUKOB
1.6 |CgoiicTBa W mpHU3HAKW NapAUIENbHBIX NOpAMbIX. Cymma yrioB
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TpeyroJibHUKa. BHEIIHUE yTiIbl TPEYTOJIbHUKA

[IpsAMOYTOJIbHBIN TPEYrOJIbHUK. CBoiicTBO MeIMaHbl
17 |UPAMOYIOJILHOIO  TPEYrOJbHHKA, IPOBEJEHHOM K THIOTEHY3E.
' [Tpu3Haku paBEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[IpssMOYTONIbHBIN TPEYTOJIBHUK C YIioM B 30°

HepaBencTBa B reoMeTpuu:  HEPABEHCTBO  TPEYroOJbHUKA,
1.8 |HepaBeHCTBO O /UIMHE JIOMAaHOH, Teopema O OOJIbIIEM YIJIe H
OoJIbIIei CTOPOHE TPEYTrobHUKA. [lepreHIuKyIIsap U HaKJIOHHAS

['eomeTpuueckoe MecTo TOYEK. buccekTpuca yriia u CepeIrHHBIN
NIEPIIEHNKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK

1.9

OKpy>KHOCTb U KpYT, XOp/la U JuUaMeTp, X CBOWcTBa. B3aumuoe
1.10 |pacnonoxkeHue OKpYKHOCTU U mpsiMol. KacarenbHas M cexyiias K

OKPY>KHOCTH
111 OkpyXHOCTb, BIMCaHHas B yroyJ. BrucaHHas W oOmNUCaHHAas
' OKPY)KHOCTH TPEYTOJbHUKA
2 & KJacc

2.1 |YersipexyronpHuku. [lapannenorpamm, ero mpu3Haky U CBOMCTBA

2.2  |IIpsmoyrosibHUK, poMO, KBapaT, UX MPU3HAKU U CBOMCTBA

Tpamenusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA U MPHU3HAKU.

2.3
[IpssmoyrospHas Tpanenus
24 Meton ynBoeHuss Mmenuanbl. lleHTpanbHas cummerpusa. Teopema
' daneca u TeopemMa 0 MPOMOPUUOHAIBHBIX OTPE3KaX
25 CpenHue JMHUM TpeyrojbHUKa u Tpaneuuu. LleHTp Macc

TPEYroJibHUKa

[Togobue TpeyrosbHUKOB, KodhdumeHnt moxodus. IlpuzHaku
2.6 |momoOusi TpEeyroiabHUKOB. I[IpuMeHeHHe Moao0usi TpU PEIICHUH
NPAKTHYECKHX 33724

dopMyIbl 1T TIOMAAN TPEYTOIbHUKA, TTapajuieorpaMmma, pomoa u

2.7
Tparnenuu
28 CpoiictBa momaneii reomerpuueckux  ¢uryp. OTHoIIEHUE
' 10 MOT00HBIX PUTYP
29 Brruncnenue rmiomaznei TpeyroibHUKOB M MHOTOYTOJBHMKOB Ha

KJIeT4aTon Oymare

2.10 |Teopema Iludaropa. Ilpumenenne Teopemsl [Iudaropa npu pemeHnn
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IMPAaKTHYCCKUX 3aaa4

CuHyC, KOCHMHYC, TaHIE€HC OCTPOrO yria HOpsIMOYI'OJbHOIO
2.11 |tpeyrompHuka. OCHOBHOE  TPUTOHOMETPHUUECKOE  TOXKIIECTBO.
Tpuronomerpuueckue Gynkiuu yrios B 30°, 45° u 60°

Bnucanable M LEHTpaNbHBIE YIJIBI, YIOJ MEXIy KacaTeIbHOM H

2.12 N
XOPAOU. YTIIBI MEXAY XOPAAMH U CEKYIIIUMHU

2.13 |BriucaHHbIC ¥ ONMUCAHHBIE YETHIPEXYTOJIbHUKU

B3aumHoe  pacnonoxkeHue ~— ABYyX — OKpyxkHocte.  Kacanwme

2.14 .
oKpy>kHOCTel. OO11Me KacaTelbHbIE K IBYM OKPYXHOCTSIM

3 9 kiacc

Cunyc, xocuHyc, TtaHreic yrioB or 0 nmo 180°. OcHoBHOE

3.1
TPUTOHOMETPHUYECKOE TOXKAECTBO. DOpMYyIIbl MpUBEAEHUS

Pemienue tpeyronbHukoB. Teopema KOCHUHYCOB U T€OpeMa CHHYCOB.
3.2 |PemieHune mpakTUYECKMX 3aJlad C HCHOJB30BAHHEM TEOPEMBI
KOCHHYCOB M TEOPEMBI CHHYCOB

3.3 |IIpeobpazoBanue nogoodus. [TogoOre coOOTBETCTBEHHBIX JIEMEHTOB

Teopema 0 Ipou3BeAEHUHN OTPEZKOB XOPJ, TEOPEMBI O IPOU3BEACHUN

3.4 .
OTPE3KOB CEKYLIUX, TEOPEMA O KBapaTe KacaTeabHOI
Bekrop, anuHa (MOIynb) BEKTOpa, COHAIpaBiICHHbIE BEKTOPHI,
35 |NPOTHBOTIONOXKHO — HANPABJICHHBIE — BEKTOPbI,  KOJIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallMd HAJ BEKTOpPaMHU.
Pasnoxenue BeKTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOpPaM
36 Koopnunater  Bektopa. CkajsipHOoe NIPOU3BEJAEHUE BEKTOPOB,

INPUMCHCHUC TJISI HAXOXKACHUA JJIMH U YI'JIOB

JlekapToBbl KOOpPJAMHATHI HA IUJIOCKOCTH. YpPaBHEHUS MPAMOU H
3.7 |OKpPYXKHOCTH B KOOpJMHATaX, MEPECECUCHUE OKPYKHOCTEN U MPSMBbIX.
Meroa KOOpAMHAT U €ro MPUMEHEHUE

3.8 |IIpaBunbHBIE MHOTOYTOJBHUKU

Jlnuna okpyxHOocTH. I'pamycHas W paaguaHHas Mepa  yIua,
BBIYMCJIEHUE JUIMH AYT OKPYKHOCTEN

3.9

3.10 |Ilmomane kpyra, CEKTOpa, CErMeHTa

JIBWKEeHUsT  TMJIOCKOCTM UM BHYTPEHHHE CHUMMETpuu  uryp

3.11 .
(anemeHnTapHbie npeacTanienus). [lapamnensuplii nepenoc. [loBopot




depnepanbHan paboyan nporpamma | MatemaTtmKa. 5—9 Knaccol (6a30BbI YpOBEHb)

[Tposepsiembie Ha OI'D o MaTemaTke TpeOOBaHUS
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMbl
OCHOBHOTO 00111eT0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yabTaTam
IIPOBEPSEMOT | OCBOEHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOI'O
o TpeboBaHus oOmiero oo6paszoBanus Ha ocHoBe OI'OC

1 Ymenue OIepPUPOBATH HOHSATUSIMHU: MHOX€ECTBO,
INOJMHOXECTBO, ONEpalil HaJ MHOXECTBAMHU; YMEHHE
OMepUpPOBaTh MOHATHIAMU: Tpad, CBA3HBIN Ipad, IepeBO, LUK,
OPUMEHATh WX TMPU PEUICHUH 3a/lady; YMEHHUE HCIOIb30BaTh
rpajuyueckoe MpeACTaBICHWE MHOXKECTB JJIA  OMHCAHMS
peallbHBIX MPOILIECCOB U SIBJICHWI, MPU pPEIICHUU 3a4ad U3
JIPYTUX Y4EOHBIX MPEAMETOB

2 YMeHne OonepupoBaTh MOHSATUAMU: OIPEIACICHUE, aKCUOMa,
TeopeMa, J0Ka3aTeJIbCTBO; YMEHUE PACIO3HABATh UCTHUHHBIE U
JIO’KHBIE BBICKA3bIBaHUS, MIPUBOJAUTH MIPUMEPBI u
KOHTPIPUMEPBI, CTPOUTh BBICKA3bIBAHUS W  OTPHULAHHUS
BBICKA3bIBaHUM

3 YMeHue omepupoBaTh MOHATUSMHU: HATypalbHOE YHUCIIO,
IPOCTOE M COCTaBHOE YHUCIO, JAEIUMOCTh HAaTypaJIbHbBIX YHCET,
OpU3HAKU  JAEIMMOCTH, 1IeJI0€ 4YHUCIO0, MOXYJb  YHUCIA,
OOBIKHOBEHHAs! APoOb U AecATUYHAasl APoOb, CTaHIAPTHBIN BUA
qucia, PpalUOHAIbHOE YUCJIO, HUPPAlMOHAIBHOE  YHUCIIO,
apu(MeTnyecKuil KBaJIpaTHBIH KOPEHb, YMEHHE BBINOJHATD
JCHCTBUS C YUCIAaMM, CPABHUBATh M YMOPSJAOYMBATH 4YHCIA,
OpPEACTaBIATh YWCIIA HAa KOOPAMHATHOM MPSIMON, OKPYIJIATH
quciaa; yMEHHE JeNaThb NPUKUIKY UM OLEHKY pe3yjbTara

BBIUHCIICHUN
4 YMeHue OonepupoBaTh IOHATHSAMHU: CTENEHb C  LEJBIM
nmokasareneM, — apupMeTHuyecKud  KBagpaTHBI  KOPEHb,

MHOTOYJICH, anre0panyeckas IpoOb, TOXKIECTBO; 3HAKOMCTBO C
KOPHEM HATypaJIbHOM CTENeHW OOoJIbllIe €IWHUIIbI; YMEHUE
BBITIOJIHATH pacyeTsl Mo QopMmysiaMm, MpeoOpa3oBaHUs IIEJIbIX,
JIPOOHO-pAllMOHATBHBIX BBIPAKEHUN U BBIPAXKEHUN C KOPHSMH,
pa3io)KeHHe MHOrOoYJieHa Ha MHOXKHUTENHM, B TOM YHCIE C
UCIOJIb30BaHUEM (OpMYJ Pa3HOCTU KBaJpaTOB U KBajapara
CYMMBI U Pa3HOCTH

3) YMeHue ornepupoBarb TMOHSITHUSMHU: YHCJIOBOE PaBEHCTBO,
ypaBHEHUE C OJIHOM TEepPEMEHHOM, YHUCIOBOE HEPABEHCTBO,
HEpPaBEHCTBO C NEPEMEHHOW; yMEHUE pelaTh JUHEWHbIE U
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KBaJIpaTHbIE ypaBHEHUS, IPOOHO-pallMOHATIbHBIE YPABHEHMS C
OJHOW TIEPEMEHHOM, CHUCTEMbl ABYX JIMHEWHBIX YPABHEHWU,
JIMHENHbIE HEPABEHCTBA U UX CUCTEMbI, KBAJpPATHBIE U JPOOHO-
palMOHAJIBHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM, B TOM YHCJIIE
P PELICHUU 3a4a4 U3 JPYTUX NPEAMETOB M NMPAKTUUYECKUX
3a7a4; YMEHHUE MCIIOJIb30BATh KOOPJUHATHYIO TMPAMYI0 U
KOOPJIMHATHYIO  TIJIOCKOCTh I M300paKCHHUS  PEIICHUN
YPaBHEHHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATUAMU: QYHKIUA, TpaduK QyHKIHH,
HyJTU (QYHKIUHU, TPOMEXYTKH 3HAKOTIOCTOSHCTBA, MTPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HAMOOJIbIIIEE M HAMMEHbILIEE 3HAYCHUS
GYHKIIMM;  yMEHHE  ONepUpoBaTh MOHATUAMU:  TMpsMas
IPOMOPLUUOHANIBHOCTD, JIMHEWHAss (QYHKIM, KBagpaTUIHas
¢byHkIus, oOpaTHas  MPOMOPIMOHAIBHOCTH,  Mapaborna,
runepoosa; yMEHUe CTPOUTh rpapuKu (PYHKIIHMA, UCTIOIh30BaTh
rpaguku AN OMpeAeNieHUusT  CBOMCTB  NIPOLECCOB |
3aBUCUMOCTEH, IS peleHHsl 3aJad U3 APYyrux yueOHbIX
NPEIMETOB U pealbHOM )KU3HU; YMEHUE BhIpakaTh GpopmynaMu
3aBHCHMOCTHU MEXIY BEINYMHAMU

YMeHHue onepupoBaTh IMOHATUSAMH:  IOCIIEIOBATEIBHOCTD,
apumeTnyeckass M TEOMETpUYECKass MPOTPECcCUr; yMEHHE
UCIIOJIb30BaTh CBOMCTBA IOCJENOBATEIBLHOCTEH, (QOpMYyIIbI
CyMMbI U OOILIEro WieHa MpU PELIEHUWU 3aJay, B TOM YHCIIe
3a/1a4 U3 JIPYruxX y4eOHbIX MPEIMETOB U PeaIbHOM KU3HU

YMeHue pemarb 3aJayd pa3HbIX TUMNOB (B TOM 4YHUCIE Ha
MIPOIICHTHI, JOJU U YacTH, IBIKCHHE, padoTy, IIEeHy TOBapOB U
CTOMMOCTb TIOKYNOK W YCIYT, HaJOrd, 3aJauyd H3 00JiacTu
YOPABJICHUS JUYHBIMU U CEMEHHBIMM (PUHAHCAMHU); YMEHUE
COCTaBJISITh BBIPAXKEHMSI, YPABHEHUSI, HEPABEHCTBA U CHUCTEMBbI
N0 YCJOBHUIO 3a/laud, HUCCJEN0BATh IOJYYEHHOE pEIleHUE U
OIICHUBATh MPaBIONOJ00HOCTh MOJYYEHHBIX PE3yJIbTATOB

YMenue onepupoBaTh NOHATUSIMH: (UTypa, TOUKA, OTPE3OK,
npsMasi, JIyd, JIOMaHasi, yrojl, MHOTOYTOJbHHK, TPEYTOJIbHUK,
paBHOOENPEHHBII W PaBHOCTOPOHHUH  TPEYrOJbHHKH,
OpSMOYTOJIbHBII  TPEYroJbHUK, MeIHaHa, OuCCeKTpuca u
BBICOTA TPEYroOJbHHUKA, UYETHIPEXYTOJbHHK, MHMapajiesiorpaMM,
POMO, TIPSIMOYTOJIHUK, KBaJApaT, Tpareuus; OKPYKHOCTb, KPYT,
KacaTelbHasi; 3HAKOMCTBO C IMPOCTPAHCTBEHHBIMU (DUTYpaMu;
yYMEHHE pelaTh 3aJ1a4i, B TOM YHCIE U3 OBCETHEBHOMN KHU3HHU,
HAa HAXO0XJIECHHE T'E€OMETPHUUECKHX BEIUYMH C TMPUMEHEHHEM
U3YYEHHBIX CBOMCTB QUryp u (HakToB
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10

YMeHue onepupoBaTh  MOHSATUSMHU: PABEHCTBO  (uryp,
PaBEHCTBO TPEYroJIbHUKOB; napajiyIeIbHOCTh u
NEPHEHAUKYJIAPHOCTh NPSIMBIX, YroJl MEXIy MNPSIMbIMU,
NEepPHeHANKYJIAp, HAKJIOHHAs, MpOeKlus, Mnogodue Quryp,
MOO0HBIE TPEYTONBbHUKHA, CUMMETPHUSI OTHOCUTEITLHO TOYKHA U
OpsIMOIl; YMEHHE pPACcHO3HaBaTh pPABEHCTBO, CHUMMETPUIO U
nonobue ¢uryp, napauieTbHOCTh M MEPIEHIUKYISIPHOCTD
NPSIMBIX B OKPY>KalOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSMH: JUIMHA, PACCTOSHUE, YIOJl
(BeIMuyMHA YyIJIa, CHHYC M KOCHHYC YIJla TpPEyroJbHUKA),
TJIOMIA/h; YMEHHUE OIEHUBATh Pa3Mephbl MPEIMETOB U OOBHEKTOB
B OKPYXKAalIIeM MHPE;, YMEHHE TPUMEHITh (HOPMYIIbI
MepUMETpa U IUIOMIaJAN MHOTOYTOJIbHUKOB, JJIMHBI OKPYKHOCTH
U TIJIOMIAIU KpyTa, 00bhemMa MPsSIMOYTOJIBHOTO MapajiIeNIeIIuIe 1a;
YMEHHE TPUMEHSTh TMPU3HAKKM PABEHCTBA TPEYTrOJbHHUKOB,
TEOpEeMy O CyMME YIJIOB TpeyrojibHuka, teopemy I[ludaropa,
TPUTOHOMETPUYECKUE COOTHOLIEHUS JJIsI BBIYMCIIECHUS JJIHH,
pACCTOSIHUM, TIITOIIAIEN

12

YMmenue uzobpaxarbh MIOCKME (UTYpBl M MX KOMOWHAIUH,
POCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TIOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB MO TEKCTOBOMY WIIH
CHUMBOJIbHOMY OTIMCaHUIO

13

YMeHHe onepupoBaTh NOHATHSMU: IMPSMOYTOJbHAs CHUCTEMA
KOOpPJIMHAT; KOOPAHMHATBI TOYKH, BEKTOP, CyMMa BEKTOPOB,
IPOU3BEJCHUE BEKTOpPA HA YHCIO, CKAISIPHOE MPOU3BEIECHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbI M KOOPAMHATHI IS
IIPEICTABICHNS JAHHBIX W PELICHHs 337a4, B TOM YHUCIE U3
JPYTUX YYEOHBIX IPEIMETOB U pEabHOM KU3HU

14

YMeHue onepupoBaTh MOHSATHSIMH: CTOJOMKOBBIE U KPYTOBBIE
auarpamMMmbl, TaOJMLbBI, CcpefaHee apudmeThyeckoe, MeauaHa,
HauOoNblllee W HaUMEHbIEEe 3HAYEHHUS, pa3Max YHCIOBOTO
Habopa;  yMeHHME  W3BJEKaTb,  HMHTEPIOPETUPOBATH U
npeoOpa3oBbIBaTh WH(OPMAIUIO, IPEICTABICHHYIO B TaOIMIIaX
U Ha Juarpammax, OTpa)kalolllyl0 CBOWMCTBA U XapaKTEPUCTHKU
peajbHBIX IMPOLIECCOB M SIBJICHWH; YMEHUE pacro3HaBaTh
M3MEHYMBBIEC BEIMYMHBI B OKPYKAIOIIEM MUPE

15

YMeHne  onepupoBaTh  MOHSATUAMH:  CIYYalHBIA  OIBIT
(cmyyaliHbIN AKCIIEPUMEHT), AJIEMEHTapHOE coOBITHE
(37IeMeHTapHBIM  MCXOJI) CIAy4YallHOTO OMbITa, CIy4ailHOE
cOObITHE,  BEPOSITHOCTb  COOBITHS;  yMEHUE  HaXOJUTh
BEPOSITHOCTU ~ CIOy4yalHBIX  COOBITUM B ONBITaX  C
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PABHOBO3MOYKHBIMH ~ 3JICMEHTAapHBIMA  COOBITHSMHU; YMCHHE
pemaTrh 3aJa4yd METOJIOM OpPraHW30BaHHOTO Mepedopa H ¢
WCITOJIb30BAaHUEM TMpaBHJIa YMHOXCHUS;, YMCHHE OIICHHBATH
BEPOSITHOCTH pEajbHBIX COOBITUH W SBIICHHWH, ITOHUMATh POJIb
MPAKTUYECKA JOCTOBEPHBIX M MAJIOBEPOSITHBIX COOBITHI B
OKpY)KaIOIeM MHPE W B KU3HH, 3HAKOMCTBO C TIOHSTHEM
HE3aBHCUMBIX COOBITHHM; 3HAKOMCTBO C 3aKOHOM OOJIBIIHX
YHUCEN U €T0 POJIBIO0 B MACCOBBIX SIBIICHUSIX

16 YMeHue BbIOMpATh MOAXOMAIIMM HW3YyUYCHHBIM METOJ s
pemieHusl 3aga4yd, TMPUBOJUTH TMPUMEPHl MaTEeMAaTHUYECKUX
3aKOHOMEPHOCTEH B TPHUPOAEC U IKU3HH, PACIO3HABATH
MPOSIBJICHHE 3aKOHOB MAaTeMaTHUKA B HUCKYCCTBE, OIMCHIBATH
OTJIETBHBIC BBIJAIONTUECS PE3YyJIbTaThl, TOJYYCHHBIE B XOJIE
pa3BUTHS MAaTEMATHKW KaK HAyKd, MPUBOAUTH MPUMEPHI
MaTEMaTUYECKUX OTKPHITUN U MX aBTOPOB B OTEYECTBEHHOU U
BCEMUPHOU UCTOPUH

[lepedensb 3€MEHTOB coepKaHus, IpoBepsieMbix Ha OI'D
110 MaTEMaTHKE

Kon [TpoBepsieMblil SIEMEHT CONEPKAHUS

1 Yucra v BEIYUCIIEHUS

1.1 |HarypanbHbie u 1ienblie uncia. [I[pu3naku AeTMMOCTH IEIbIX YUCEeT

1.2 |OOBIKHOBEHHBIE U JECSATUYHBIE JAPOOM, MPOIEHTHI, OECKOHEYHBIE
TIEPUOINISCKUEC TPOOH

1.3 |PanuonannHbIC qyucia. Apudmernueckue omnepanuu c
paIrMoHAIBHBIMA YUCIIAMHU

1.4 |[eiictBuTenpHple  uuciaa.  ApudmeThyeckue — Omepanud  C
JNEHUCTBUTEIBbHBIMU YHCIAMU

1.5 |IIpuGnuxeHHbIE BBIYUCICHUS, MpaBUJIa OKPYIJICHUS, MPUKUAKA U
OIIEHKa Pe3yJIbTaTa BHIYMCICHUM

2 AnrebpanvecKkue BhIPaKCHUS

2.1 |bykBeHHBIE BbIpaKEHUS (BBIPAKEHUS C TIEPEMEHHBIMHU)

2.2 |Crenenp ¢ 1enbpiM TokazareneM. CTeneHb ¢ palMoHaIbHBIM
nokasarejieM. CBOMCTBA CTEIEHU
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2.3 |MHorouyieHsl
2.4 | AnreOpanueckas qpoob
2.5 |ApudpmMernueckuii KOpeHb HaTypajbHOW cTemeHu. JleHcTBus cC
apu(pMETHYECKUMU KOPHSAMHU HaTYpaJIbHOM CTETIeHU
3 VYpaBHEHUs U HEPABEHCTBA
3.1 |Lensie wu apoOHO-panMoHaNbHblE YypaBHeHHs. CucTeMbl U
COBOKYMHOCTH YpaBHEHUHN
3.2 |lemsie wu nppoOHO-panmoHambHBIE HepaBeHCTBA. CHCTeMBl W
COBOKYITHOCTH HEPABEHCTB
3.3 |Pemienue TEKCTOBBIX 3a1a4
4 UucnoBbie OCIIEI0BATENbHOCTH
4.1 |IlocnenoBaTelbHOCTH, CIIOCOOBI 3aJaHUs MOCJIEI0BATEIHLHOCTEN
4.2 |Apudmernyeckas U TeoMmeTpuueckas mnporpeccun. Dopmyna
CJIOKHBIX MPOLIEHTOB
5 DOyHKIIMU
5.1. |®yukuwms, cnocoOsl 3ananus Gynkuuu. ['padux pynkuuu. O6mactp
ompeseNieHus] U MHOXKECTBO 3HadeHWi (QyHkuuu. Hymu QyHkumu.
[IpoMexxyTkn 3HAKONMOCTOSHCTBA. IIpOMEXKYTKM MOHOTOHHOCTH
bynkuuu. Makcumymbl ¥ MUHUMYMbl QyHKiuu. HawmOGoinbluee u
HaMMeHbllIee 3HaUeHue (PYHKIIMU Ha POMEKYTKE
6 KoopauHate! Ha TpsAMOM U IIJIOCKOCTH
6.1 |KoopaunatHas mpsiMast
6.2 |JlekapTOBBI KOOPJIMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 |T'eomerpuueckue GUrypbl U UX CBOMCTBA
7.2 | TpeyrojgbHUK
7.3 | MHOroyroibHUKH
7.4  |OKpy>XHOCTb U KpyT
7.5 |H3MepeHne TeoOMEeTPUUECKUX BETUUNH
7.6 |BekTopsl Ha MIOCKOCTH
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8 BeposTHOCTB U cTaTUCTHKA
8.1 |OmnmcarenpHas CTaTUCTUKA
8.2 |BeposTHOCTD
8.3 |KomOuHaropuka
8.4 |MuoxecTBa
8.5 |I'padst
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HauMeHoBaHue paszfena |KommdecTBo OCHOBHOE OcHOBHBIE BHJIBI IEATENLHOCTH 00Y4arOIIUXCA
(TemnI) Kypca 4acoB co/iep:KaHue
[Ipocrenmue 14 [Ipocrerimme DopMyJIUPOBATH OCHOBHBIC IIOHATHS U OIIPEIECIICHUS.
reoMeTpuyueckue GUrypsl u r€OMETPUYECKHE Pacno3HaBaTh U3yuyeHHbIE T€OMETpUUECKUE QUTYPHI,
UX cBoucTBa. M3mepenue OOBEKTBL. onpeneasaTh UX B3aNMHOE PACIIOJIOKEHUE, BHINMOJIHATH
r€OMETPUYECKUX BEJIMYHH MHoroyroneHuK, 4epTEX M0 YCIOBHIO 3a/1a4u.

nomaHasi. CMeXHbIE U
BEPTUKAJILHBIE YTJIbI.
PaboTa c

MPOCTEUITUMHU
YEpTEKAMMU.

HN3mepenune JIMHEUHBIX U
YTJIOBBIX BEJIMYUH,
BBIUKCJIEHUE OTPE3KOB U
YIJIOB

IIpoBoauTh IpoCTENIINE TOCTPOCHUS C TOMOILBIO IUPKYJI U
JIMHEWKHU.

N3mepATH NTMHEIHBIE U YTIIOBBIE BEJIMYMHBI FT€OMETPUYECKUX U
MPAKTHUYECKUX OOBEKTOB.

OmnpeneJsiTh «Ha riaa3» pasMepbl pealbHbIX OOBEKTOB,
MPOBOAUTH IPYOYIO OLIEHKY UX Pa3MEPOB.

PemaTe 3a1a4n Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIIOB.

Pemiatsb 3a1aun Ha B3aMMHOE PACIOJIOKEHUE T€OMETPUUECKUX
buryp.

IIpoBoanTh KiIACCU(PUKALUIO YIJIOB, BBIYHCJIATH
JMHEWHBIE W YIJIOBBIE BEJIIMYMHBI, IPOBOIMTH

HEOOXOMMbIE JOKa3aTeNbHbIE PACCYKICHUS.
3HAKOMUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUHU
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TpeyroabHuKU

22

[lonsiTue o PaBHBIX
TPCYroJIbHUKAX U

Pacno3HaBaTh mapbl paBHBIX TPEYTOJbHUKOB HA TOTOBBIX
yepTexax (C ykazaHUEeM IIPU3HAKOB).
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IIEPBUYHBIC
MIPEACTABIICHHUS O
paBHbIX purypax. Tpu
IIPU3HAKa PABEHCTBA
TPEYTOJIBbHUKOB.
[Ipu3Haku paBeHCTBa
IPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOICTBO M€IMaHbI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
MPOBENEHHOU K
TUIIOTEHY3E.
PaBHoOenpenHbIe U
PAaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 CBOMCTBA
PaBHOOEAPEHHOTO
TPEYTOJIbHUKA.
HepasencTsa B
r€OMETPUHU.
[IpsAMOYTOJIBHBIN
TPEYTOJIBHHUK C YTIIOM
B O

BbIBOAMTH CIIEJICTBUS (PAaBEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB. MOPMYJIHPOBATH
OTIpeIeNICHUs: OCTPOYTOIBHOTO, TYIIOYTOJIBHOTO,
PSIMOYTOJIBHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYTOJIHbHUKOB; OMCCEKTPUCHI, BEICOTHI, MEAMAHBI
TPEYTrOoJbHUKA; CEPETUHHOTO MEPIEHINKYIISIPa OTPE3Ka,
nepuMeTpa TPEyroTbHUKA.

@opMyIHPOBATH CBOWCTBA M MPU3HAKHA PAaBHOOCIPEHHOTO
TPEyroJbHUKA.

CTpouth depTexu, pemiaTh 3aJ4a4d C  TTOMOIIBIO
HAXO0XJICHUS PaBHBIX TPEYTOJHLHUKOB.

[IpuMeHsATH IPU3HAKU PABEHCTBA MIPSIMOYTOIBHBIX
TPEYTOJIHHUKOB B 3a7a4ax.

HUcnoan3oBath 1mu(pOBBIE pPECYpPChl A HCCIAET0OBAHUS
CBOMCTB M3y4aeMbIX (puryp.

3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUSI TEOMETPUU

11
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[TapannensHpie npsMbIe,

CyMMa YIJIOB TPEYroJbHUKA

14

[TapannensbHbie
IIPsIMBIE, UX CBOMCTBA.
Haxkpecrt nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
oOpa3oBaHHbIE TIPU
MIEPECECUECHUU
HapaJIeIbHBIX IPSIMBIX
cekyueit). [Ipusnak
NapajuieIbHOCTH
IPSIMBIX YEpPE3
PAaBEHCTBO PACCTOSTHUM
OT TOYEK OJHOM
IIPSAMOM 10 BTOPOM
npsmoil. Cymma yrios
TPEYTOJIbHUKA.
Breninue yribl
TPEYroJIbHUKA

®opMyIMPOBATh MOHATHE [TAPAJUICIBHBIX MIPSAMBIX,
HAXOJMTH NPAKTUYECKUE ITPUMEPHI.

H3yuats cBoiicTBa yrioB, 00pa30BaHHBIX MPU NEPECCUCHUH
napaJyIeNbHbIX OpsMbIX cexyuieil. IIposoanTs
A0KA3aTeJIbCTBA [MAPAIJIEIBHOCTH ABYX NPSIMBIX C IIOMOLIBIO
yIJ10B, 00pa30BaHHBIX MPU NEPECEUEHUH ITUX MPSIMBIX TPETHEH
IIPSIMOU.

BuI4MCISAITH CyMMY YTJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHUKA.
Haxoauth uncioBbie 1 OyKBEHHbIE 3HAYEHHS YTIIOB B
r€OMETPUYECKHX 3aJa4aX C UCIIOJIb30BAHUEM TEOPEM O CYMME

YIJI0B TPEYTOJbHUKA U MHOTOYTI'OJIbHUKA. 3HAKOMHUTBHCH €
HCTOPHEH PAa3BUTHUS T€OMETPUU

12
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OKpy>KHOCTb U KpYT.
I'eomeTpuueckue
ITOCTPOCHUSA

14

OKpy>KHOCTb, XOpAa U
JMaMeTp X CBOMCTBA.
KacarenpHas k
OKPYKHOCTH.
OKpY>KHOCTb,
BIIMCAHHAS B YTOJL

DopMyJIHPOBATH ONPeEIeICHUNA. OKPYKHOCTH, XOPABI,
JAaMeTpa U KacaTesbHOM K OKpykHOCTH. U3y4yaTh ux
CBOWCTBA, IPU3HAKU, CTPOUTH YEPTEKH.

HccaenoBarhb, B TOM 4KCIIE HCIOJb3Ys HU(PPOBHIE PECYPCHI:
OKPY’KHOCTb, BIIMCAHHYIO B YTOJI; LIEHTP OKPYKHOCTH,
BIIMCAaHHOM B YI'OJI; PABEHCTBO OTPE3KOB

[Tonsitue o I'MT,
IIPUMEHEHUE B
3aja4ax.
buccekrpuca n
CEepEIMHHBIN
NEPIEHIUKYJIIAP KakK
r€OMETPUYECKHE
MecCTa TOYEK.
OKpy>KHOCTb,
ONMCaHHasi OKOJIO
TPEYTOJbHHUKA.
OKpy>KHOCTb,
BIIMICAHHAS B
TPEYTOJILHUK.
[Ipocreiimmue 3amauun
Ha MMOCTPOCHUE

KacaTeJIbHbBIX.
HUcnoas3oBars metoa ' MT 1i1d nokazarenscTBa TEOPEM O
nepeceuyeHn OUCCEKTPHUC YIIIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPICHINKYISPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomombio I'MT.

OBJjaaeBaTb NOHATHUSIMH BIIMCAHHOU U OITMCAaHHOU
OKPYHOCTEHN TPEYTOJbHUKA, HAXOAUTH LICHTPHI ITUX
OKPYKHOCTEM.

Pemiars OCHOBHBIC 3a/1a4U HA MOCTPOEHME: YIJIA, PABHOTO
JAHHOMY; CEPEIMHHOIO IEPICHINKYJISPA JAaHHOTO OTPE3Ka;
IIPSIMOU, MTPOXOIAILIEH Yepe3 NaHHYIO TOUKY U
MIEPIICHIUKYJISIPHOU TAaHHOU MPSMOM; OMCCEKTPUCHI JAHHOTO
yIJIa; TPEYTOJIbBHUKOB M0 PA3JIMYHBIM JIEMEHTAM.

3HAKOMHUTBCS ¢ HCTOPHUEH Pa3BUTHS TEOMETPUU

13
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[ToBTOpEnue, 06001IeHIE 4 TTosTOpeHHue y | PemaTh 3a1a4M Ha IOBTOPEHUE, HILUTIOCTPUPYIOIINE CBS3H
3HAHUM 0606IICHHe OCHOBHBIX | MEKIY PasIM{HBIMH YaCTsIMH Kypca
IOHATHM W METOJOB
Kypca / Kiacca
OBILIEE KOJIMYECTBO 68
YACOB I10
[TPOTPAMME
8 KJIACC
HanmeHnoBanue paszena | KommgecTso OcHOBHBIE BUBI ACSITETLHOCTH 00YUaIOIIUXCSI
OcHOBHOE coaepKaHue
(Tembl) Kypca 4acoB

14
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UeTbIpEXYroJbHUKN 12 Tapasieorpam, ero HN300paxkaTh U HAXOAUTH HA YepTEXKaX YETHIPEXYTOIbHUKH
NPU3HAKA H CBOficTBa. | PA3HPIX  BHJIOB M MX  JJIEMEHTHL ®opMyaupoBaTh
YacTHbIe CiIydan onpeaeJieHusi:  TNapaienorpamMma, — NpSIMOYTOJbHUKA,
rapajuieorpaMMoB p0M6a, KBaJpara, Tparcuuu, paBHO6OKOﬁ Tpancuuu,
(IpSAMOYTOJILHUK, POMO, MPSMOYTOJIBLHOM Tparnenuy.
KBAJpar), UX MPU3HAKU | Jloka3plBaTh M HCHOJIH30BaTh NpPH peIIeHHH 3a1a4
Y CBOICTBA. NpU3HAKU M CBOMCTBA: MapaJuieorpaMma,
Tpaneuus. IpsIMOYTOJIbHHKA, poMOa, KBajparta, Tpaneluu, paBHOOOKOM
PaBHoOOKast 1 Tpaneuu, NpSIMOYTOJILHOMN TpaIeIny.
IpAMOYTOJIbHAA IIpuMeHATHL METOJ YJIBOCHHUS MEIUAHBl TPEYTOJbHUKA.
Tpaneuuu. Meron
Hcnoab3oBath 1udpoBbie pecypchl Al UCCIEIOBAHUS
YZIBOEHUS .
CBOICTB U3y4aeMbIX QUTYD.
MeMaHBbl. .
3HAKOMMTBCS € MCTOPUEI Pa3BUTHS FEOMETPHUU
LlenTpanbHas
CUMMETPUS
Teopema Paneca u reopema 15 IIpoBoAUTH MOCTPOEHUS C IIOMOILIBIO HUUPKYJIS U JTUHEUKU

0 MTPOTIOPIIMOHATEHBIX
OTpe3Kax, MmoJo0HbIe
TPEYTOJIbHUKU

Teopema @aneca u
Teopema

O MpOnOpPLUHOHAIIBHBIX
oTpeskax. Cpennsis
JIMHUSI TPEYTOJIbHUKA.

C UCIIOJIB30BaHuE TeopeMbl Daneca U TEOPEMBI O
MPONOPIUOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MPOTIOPLMOHAIBHBIA OTPE3OK.

IIpoBoauTh  JA0KA3aTeJHLCTBO TOTO, YTO  MEJUaHBI
TPEYTOJbHUKA NIEPECEKAIOTCS B OJIHOM TOUYKE, U HAXOAUTh

15



depnepanbHana paboyan nporpamma | MatemaTtumKa. 5—9 Knaccbl (6a30Bbil YPOBEHb)

Tpanenus, e€ cpenHsis
JIMHUSL.

IIponopunonaibHbIE
otpesku. LlenTp macc
B TPEYTOJIbHUKE.
[TonoOHBbIE
TPEYroJbHUKU. Tpu
npu3HaKa noaoous
TPEYTOJIbHUKOB.
[Ipumenenue
noa00ust mpu
penieHun
MPAKTUYECKUX 3a7a4

CBSI3b C IIEHTPOM Macc, HAXOAUTh OTHOIIIEHUE, B KOTOPOM
MEMaHbI ICSATCS TOYKOM UX MEePECCUCHUS.

Haxoaurth nmogo00HbIe TPEYTOJIbHUKN Ha TOTOBBIX YEpTEXkKax C
yKa3aHWEM COOTBETCTBYIOIIMX MPU3HAKOB 10100us. PemaTh
3a/1a4M Ha [MOJI00HbBIE TPEYTOJBHUKH C TTIOMOIIBIO
CaMOCTOSITEIIbHOTO MIOCTPOSHUS YePTEIKEH U HAX 0K ICHHUS
110T0OHBIX TPEYTOJIbHUKOB.

IpoBoanTH A0KA3aTENBCTBA C UCIIOJIb30BaHUEM IIPU3HAKOB
Io100us.

Joka3pIBaTh TpU NpHU3HAKA 000U TPEYTOJIHHUKOB.
IIpuMeHATH OTy4YEeHHBIC 3HAHUS IPU PELICHUU
F€OMETPUYECKHX U MPAKTUYECKUX 33/1a4. 3HAKOMHMTbCS
C MCTOpHUeEH Pa3BUTHUSI TEOMETPUU

[Inomans. HaxoxaeHue
IJIOIIAIEN TPEYTOJIbHUKOB
Y MHOTOYTOJIbHBIX (PUTYD.
[Tnomanu nogo6GHbIX GUryp

14

CBolicTBa 1UI0MIAaAE T
r€OMETPUYECKHUX
¢buryp. ®opmyibt
JUTS TIIOIIA N
TPEYTOJIbHUKA,
napauiesiorpaMmma,
TpaneuuH.
Brruucnenue
IUIOMIAAEH CIOKHBIX

¢uryp.

OBianeBaTh NEPBUYHBIMH MPEACTABIEHUAME 00 001IeH
TEOPHUH III0MAAHu (MEphl), (POPMYJIUPOBATH CBOKCTBA
TUIOLIAM, BBISICHATh UX HAIJISIAHBINA CMbIC]. BBIBOAUTH
(dbopMyIIbI IITOMIAAH MapajieiorpaMMa, TPEyroJIbHUKA,
Tpanenuu u3 GopMyJibl IIIOMIAANA MPSIMOYTOJIbHUKA
(kBajapara).

BbIBOAMTH (OPMYIIBI IIJIOMIAAN BBITYKJIOTO
YEeTHIPEXYTOJIbHUKA YepPEe3 IMarOHaNIM U YTroJl MKy HUMH.
HaxoauTs miomanu ¢puryp, n300pak€HHBIX HA KJIETYATOU
OyMmare, MCHOJIB30BaTh pa30MeHue PUTYphl HA YACTH U
JIOCTpauBaHHUE.

16
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[Tnomaau ¢uryp Ha
KJIeTYaTOM Oymare.
[Tnomaau moagoOHBIX
¢buryp. 3amauu ¢
MPaKTUYECKUM
COJIep>KaHHEM.
Pemenue 3amau c
ITOMOIITBI0 METO/Ia
BCIOMOTIaTeIbHOM
TLIOIIA N

Pa30oupaTs npuMepsbl HCIOIb30BaHUS BCIOMOTaTENbHON
IUIOLIA/IU JJIsl PELLIEHUS] TEOMETPUYECKUX 3a]1a4.

HaxoauTsb miomaay nogo0HbIX GUryp.

BbIyMcaATh IO PA3IMYHBIX MHOTOYTOJIBHBIX (pUryp.

PemaThb 3a1a4u Ha TUIONIAIb C IPAKTHYECKAM
coJiepKaHuEeM

17
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Teopema ITudaropa u
Hayvaja TPUTOHOMETPHUH

10

Teopema Iludaropa, u
€€ IPUMEHEHUE.
Onpenenenue
TPUTOHOMETPUYECKUX
byHKIHMI 0OCcTpOro
yria npsiMOyTroJbHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUIECCKUE
COOTHOIIICHUS B
IPsIMOYTOJIBHOM
TPEYrOJIbHUKE.
OcHoBHOE
TPUTOHOMETPHUUECKOE
TOXIECTBO

Joxka3zbiBaTh TeopeMy [ludaropa, ncnosb3oBarhb € B
NPAKTUYECKUX BBIYUCICHUSX.

@opMyIMPOBATH ONPEACIICHUS] TPUTOHOMETPUYECKUX
(GYHKIUI OCTPOro yria, NPOBEPSTh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHE COOTHOIIICHUS B
IIPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaegoBath  COOTHOLIEHUS  MEXIY CTOPOHAaMH B
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKAX ¢ yriaamu B 45° u 45°; 30°
u 60°.

Hcnoab3oBath GopMyIbl MIPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO ISl HAXOXKICHUS
COOTHOUICHUH MEXAY TPUTOHOMETPUIECKUMU (PYHKITHSIMH
Pa3IMYHBIX OCTPBIX YIJIOB.

IIpuMeHsATH MTOyYEHHBIE 3HAHUS U YMEHUS IIPU PELICHUN
IIPaKTUYECKUX 3a]a4.

3HAKOMUTHCS ¢ HCTOPHEH pPa3BUTUS T€OMETPUN

18
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YTIbI B OKPY’KHOCTH.
BrniucaHHble U ONTMCAHHbBIE
YETHIPEX YT OJIbHUKHU.
KacarenbHble K
okpyxkHOocTH. Kacanue
OKPYXKHOCTEMN

13

Brincanusie u
LIEHTPAJIbHbIE YIJIBL,
YIOJI MEXIY
KacaTelabHON U
XOpIOH. YTIIBI MEKIY
XOpJlamMH U
CEKYILIUMH.
Bnucannsle u
OIIMCaHHbIE
YETBIPEXYTOJILHUKY,
VX IPU3HAKU U
CBOMCTBA.
[Ipumenenue atux
CBOWCTB NIpH
peLIeHnH
FEOMETPUYECKHUX
3aaad.

B3anmnoe
PacCIONOKEHUE ABYX
OKPY>XHOCTEH, o01111e

KacarejgbpHble. Kacanue

OKPYXHOCTEMN

D®opMyJIHPOBATH OCHOBHBIE ONIPEACIICHUS, CBSI3aHHBIE C
yriaMu B Kpyre (BIHCaHHBIA yTOJ, HEHTPATbHBIN yTrom).
HaxoauThb BOMCaHHBIE YTJIbl, ONIMPAKOLIUECS HA OJHY AYTY,
BBIYMCJIATH YIJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yTJIax, TEOPEMBI O BHIMCAHHOM YEThIPEXYTOJIBHUKE, TEOPEMBI
O LIEHTPAJIBHOM YTJIE.

HccnenoBarpb, B TOM Uncie ¢ MOMOUIbIO HU(PPOBBIX
pECypCOB, BIINCAHHBIE U ONMCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH WX CBOMCTBA U MPU3HAKH.

Hcnoab30BaTh 3TH CBOMCTBA M MPU3HAKU IIPU PELIEHUN
3ama4

19
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[ToBTOpeHue, 0600IIEHNE 4 PemaTh 3aqaum Ha MOBTOPEHUE, WILTIOCTPUPYIOIINE CBSI3U
3HAHUI [ToBTOpEHKME OCHOBHBIX | MEKY pa3IMUHBIMK YaCTIMH Kypca
MOHSITHA U METOJIOB
KYpCOB 7 U 8 KJIacCOB,
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOT'PAMME

20
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9 KJIACC
Haumerosarue pasiena | KommdecTso OCHOBHBIE BUIBI IEATEILHOCTU 00Y4arOIUXCs
OcHOBHOE cofepKaHue
(Temsl) Kypca 4acoB
Tpuronomerpusi. Teopemsl 16 @®opmMy1HpOBaThL  ONpEAEJCHHS]  TPUTOHOMETPHUUECKUX

KOCHUHYCOB U CUHYCOB.
Pelienue TpeyrojibHUKOB

Onpenenenue
TPUTOHOMETPHUECKHUX

¢byukuit yriaos ot 00
10 180 . ®opmybl
npuBeneHus. Teopema
KOCHHYCOB, TEOpEMA
CHUHYCOB. Pemienue
TPEYTOJIBbHUKOB.
IIpakTueckoe
PUMEHEHUE
JIOKa3aHHBIX TEOPEM

GyHKIUI TyNbIX U IPSIMBIX YTJIOB.

BeiBOAUTH TEOPEMY KOCUHYCOB U TEOPEMY CUHYCOB (C
paanycoM OMMCaHHOW OKPY>KHOCTH).

BrIiBoaMTEH (pOpMYJIBI U1 BHIYMCJICHHUS IVIOLIAAEH C
HCII0JIb30BAHMEM TeopeM Tpuronomerpum (popmyna
IUIOIIAAY TPEYTOJIbHUKA YEPE3 ABE CTOPOHBI U YTOJI MEKIY
HUMH, (popMyIIa MIOMAAN YETBIPEXYTOIbHUKA YEPE3 €T0
JAMaroHajv 1 yroj MeXIy HUMH).

Pemiars TpeyroapHUKHM.

Pemarn MPAKTHICCKUC 3aJa41, CBOIAIIUCCA K
HaXOXICHHUIO PA3JIMYHBIX 3JICMCHTOB TPCYI'OJIbHUKA

21
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[IpeobpazoBanne mogo0us.
Mertpuueckue
COOTHOIICHHSI
B OKPY>KHOCTH

10

ITonstue o
npeoOpa3oBaHUU
OJI00MSI.
CoOTBETCTBECHHEIE
3JIEMEHTHI ITOJ00HBIX
¢uryp. Teopema o
IPOU3BEICHUU
OTPE3KOB XOP,
TeopeMa

OcBauBaTh NOHAATHE TPEOOPA30BAHUS MTOTOOUS.
HccnenoBath OTHOLICHUE TMHEHHBIX 3JIEMEHTOB (DUTYp TpU
peodpa3zoBaHUM MOI00USI.

Haxoauth npumeps! mogo0usi B OKpyKarolen
JENCTBUTEIILHOCTH.

BbIBOAUTH METPUUECKUE COOTHOLIEHUS MEXKY OTPE3KaMHU
XOp[, CEKYILUX U KACATENBbHBIX C HCIOJIb30BAHUEM
BIIMCAHHBIX YIJIOB U MOAOOHBIX TPEYroJbHUKOB. Pemarb
r€OMETPUYECKHE 3a1a4H U 33]1a41 U3 PEATBHOU KU3HU C
HCII0JIb30BaHNEM NIOJJOOHBIX TPEYTOJIbHUKOB

0 MPOU3BEICHUH
OTPE3KOB CEKYLIUX,
Teopema O KBaJpare
KacaTeJIbHOM.
[Ipumenenue B
peleHun
r€OMETPUUECKHUX
3a1a4

22
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Bekropsl

12

Onpenenenue
BEKTOPOB, CIIOKEHHE
Y BBIYUTAHUE
BEKTOPOB, YMHOKCHHUE
BEKTOPa Ha YUCIIO.
Du3nyeCcKu u
reOMETPUYECKUI
CMBICJI BEKTOPOB.
Paznoxenne BexTopa
10 IBYM
HEKOJUIMHEAPHBIM
BEKTOpPaM.
Koopaunatel
BekTopa. CkanspHoe
MIPOU3BEIECHUE
BEKTOPOB, €TO

Hcnoab30BaTh BEKTOPHI KaK HallpaBJICHHBIE OTPE3KH,
HCCIe10BaTh TeOMETPUUYECKUN (TIepeMelIeHre) U
(busnyeckuil (Cuiaa) CMbICIIBI BEKTOPOB.

3HaTh onpeaeseHusi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOPA HA YUCJIO0, HCCIAEA0BATH
reoMeTpUUECKUN U GU3UYECKUN CMBICIIBI ATHX OTIepaIHil.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.

PackiagbIBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaIsipHOE TPOU3BEIEHUE BEKTOPOB,
BBIBOJMTH €r0 OCHOBHBIE CBOKCTBA.

BoruucjasaTs cymMmmy, pa3HOCTh U CKAJIIPHOE MPOU3BEICHHE
BEKTOPOB B KOOpJMHATAX.

IIpuMeHATH CKaISIPHOE MPOU3BEJCHUE TSI HAXOXKICHUS
JUTMH U YTIIOB
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IPUMEHEHUE JUISL
HaxXOXXIEHUS JUINH U
yrioB. Pemenue 3anau
C IIOMOIIBIO BEKTOPOB.

[Ipumenenue
BEKTOPOB TUTS
peleHns 3a1a4
bu3uku
JlekapTOBBI KOOPAUHATHI JlekapToBbI OcBauBaThb NOHATHE NIPIMOYTOJIBHOM CUCTEMBI KOOPAUHAT,

Ha IIJIOCKOCTH

KOOPAWHATHI TOYEK HA
IJIOCKOCTH.
YpaBHEHUE NPSAMON.
YpaBHeHUe
OKPY’KHOCTH.
Koopannatel Touek
IIEPECEUCHHUS
OKPY>KHOCTH U
MIPAMOM.

Meron koopaHHAT NpH
peleHnn
r€OMETPUYECKHUX
3a/1a4, MPAKTUYECKUX
3a1a4

JNEKapTOBBIX KOOPAUHAT TOUKHU.
BbIBOAUTHL YpaBHEHUE NIPAMON U OKPYKHOCTHU. BbIaeasaTs
MTOJIHBIM KBAaApaT JJIsl HAXO0KICHUS LEHTPpa U paauyca
OKPYKHOCTH 110 €€ yPaBHEHUIO.

Pemiath 3a1a4M Ha HaX0XKICHUE TOUEK NIEPECCUEHUS
MPSIMBIX U OKPY>KHOCTEH C TOMOIIBIO METO/Ia KOOPAUHAT.
Hcnoan3oBath CBOICTBA YII0BOro K03 puiMeHTa npsamoit
[IpU PENICHUU 3a/1a4, ISl ONPEICIICHUS PACTOJIOKEHUS
MPAMOM.

IIpuMeHATH KOOPUHATHI TPU PEIICHUN T€OMETPUUECKUX U
MPaKTUYECKUX 3a/a4, ISl TOCTPOCHUS] MaTEMaTHYECKUX
MoJiesIel peanbHBIX 3a7a4 («METOJ] KOOPAUHAT).
IMosb30BaTHLCA 1J1s1 TOCTPOEHUS U UCCIIEIOBAHUM

1M poBEIMU pecypcamu.

3HAKOMUTBCS ¢ MCTOPHUEH Pa3BUTHUS TEOMETPUU
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[IpaBunbHBIE
MHOTI'OYT'OJIbHUKHM. [{imnHa
OKPY’KHOCTH U IUIOIIA/b
Kpyra. Beruucnenue
IIoIaae

IIpaBuibHBIE
MHOTOYTOJIbHUKHU.
Yucno . Jlnuna
OKPYXHOCTH, IyTH
OKPYXHOCTH.

Pannannas mepa yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTA

®opMyIMPOBaATH ONPEACICHUE MPABUIIBHBIX
MHOT'OYTOJIbHUKOB, HAXOAMTh UX 3JICMCHTHI.
ITo1b30BaThLCS TOHATHUEM JUIMHBI OKPY’KHOCTH, BBEIEHHBIM
C IIOMOIIBIO NTPABUIIBHBIX MHOTOYTOJIbHUKOB, ONPeaeJATh
4UCJIO , JUIMHY AYTHW U paguaHHyro mepy yria. Ilposoaurs
nepexo] OT paAuaHHOM MEpHI yIJia K I'pagyCHOU U
Ha000pOT.

OmnpeaessaTs 0L KPYTa.

BeiBoauTh (popmy.ibl (B rpagyCHON U paJlMaHHON Mepe) s
JUIMH JIyT, IUIOIIAJEH CEKTOPOB U CErMEHTOB.

BoruncasTs mioniaan Guryp, BKIIOYAIOMUX 3JIEMEHThI
OKPY>KHOCTH (Kpyra).

Haxoaurth rioniaay B 3a/1a4ax peayibHOM KU3HU

I[BI/I)KCHI/I}I IIJIIOCKOCTH

[ToHsATHE O IBH)KEHUU
MJIOCKOCTH.
[TapannenbHbIN
IEPEHOC, TOBOPOT
IIpumenenue npu
peleHnH 3aaa4

Pa30oupaTte npuMepsl, WUTFOCTPUPYIOLUIUE TOHITHUS
JBHKCHUS.

®opMy/IMPOBaTh ONIPEICIICHN IAPAIUIEIIBHOIO IIEPEHOCa,
IIOBOPOTa U OCEBOM CUMMETPHUH. BBIBOAUTH X CBOMCTBA,
HAXOJMTH HENOABMKHBIE TOUKHU.

HaxoauTthb LEHTPHI U OCH CUMMETPUN TPOCTEHIINX QUTYP.
IIpuMeHATH MapamieNnbHbIM IEPEHOC U CUMMETPHUIO IIPU
pEILIEHNN TeOMETPUYECKUX 3a/1ad (pa30upaTh IPUMEpHI).
Hcnoab3oBaTh 11 TOCTPOSHUS U UCCIETOBAaHUHN IM(POBBIE

pecypcbl

25



depepanbHas paboyas nporpamma | MatemaTuka. 5—-9 Knaccol (6a30Bbi ypOBEHbD)

[ToBTOpenue, 0600MICHNE,
cucTeMaTHu3anus 3HAHUU

IloBTOpEHHE
OCHOBHBIX MMOHIATHUU U

OnepupoBaTh NOHATUAMU: QUTypa, TOUKA, IpsMas, yroJ,
MHOTOYTOJIbHUK, PABHOOEIPEHHBIN U PaBHOCTOPOHHUMN

26



depnepanbHana paboyan nporpamma | MatemaTtumKa. 5—9 Knaccbl (6a30Bbil YPOBEHb)

METOJ/IOB KypcoB 7-9

KJIacCOB, 0000IIEHNE U

CUCTEMATU3aLM
3HAHUMU.
[Ipocrerimme
r€OMETPUYECKHE
(burypsl u UX

cBoucTBa. M3mepenue

r€OMETPUYECKHUX
BEJINYMH.
TpeyroabHUKHU.
[TapannenbHble U
IIEPIICHIUKYJISIPHbBIE
psIMbIE.

OKpy»X HOCTb U KpPYT.
I'eomeTpuueckue
MOCTPOCHUS. YTJIbI B
OKPY’KHOCTH.
Brniucanueie n
OIIMCaHHBIE
OKPY’KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipsamas n
OKPYHOCTb.
YeThIpEXYTOIBHUKM.

TPEYTOJbHUKH, IPSIMOYTOJbHBIA TPEYTOJbHUK, MEUAHA,
OuCceKTpuca U BbICOTA TPEYTrOJbHUKA, TApAILIEIOrPAMM,
pOMO, IPsIMOYTOJILHUK, KBAJIpaT, TPanelus; OKPYKHOCTb,
KacaTellbHasl; paBEHCTBO U 1000ue (QUryp, TpeyrojbHUKOB;
MAPAIUICITIBHOCTD U MEPIEHIUKYISIPHOCTD NPSIMBIX, YTOJI
MEXK]1y TPSIMBIMU, CHMMETPHSI OTHOCUTEIBHO TOUKHU U
MPSIMOM; IJTMHA, PACCTOSIHUE, BEJIMYMHA YTJa, TUI0MIA/b,
[IEPUMETP.

HUcnoab3oBath GopmyJibl: IEpUMETPA U TLIOLIAIN
MHOTOYTOJIbHUKOB, JJIMHBI OKPY>KHOCTH U TUIOLIAIN KPYTa,
00BbEMa MPSIMOYTOJIBHOTO MapajlieNenuIe/a.
OnepupoBaTtb NOHATHAMM: IPSIMOYTOJIbHASI CUCTEMA
KOOpJIMHAT, BEKTOP; UCIOJb30BATh 3TU MMOHITUS JIJIS
MPEJICTABICHUS JAHHBIX U PEIICHUSA 33]1a4, B TOM YHCJIE U3
JIPYTUX y4eOHBIX MPEIMETOB.

Pemiath 3aqa4u Ha TOBTOPEHUE OCHOBHBIX IOHSITHUH,
WJUTIOCTPALUIO CBS3EH MEXKAY Pa3IMYHBIMH YacTAMU Kypca.
Bopi0upaTs MeTOa 17151 PELICHUS 3aJa4u.

PemaTh 3aga4m U3 MOBCEAHEBHOM KU3HU
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Bnoucanubie

28



depnepanbHana paboyan nporpamma | MatemaTtumKa. 5—9 Knaccbl (6a30Bbil YPOBEHb)

Y OIHCAHHbIC
YETHIPEXYTOJbHUKHU.
Teopema ITudaropa u
Hayvaja
TPUTOHOMETPUH.
Pemenne obmumx
TPEYTOJIbHUKOB.
IIpaBuibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanms
IJIOCKOCTH.
JBmxenus. Ilogobue.
Cummerpus.
[Imomans.
Brruucnenue
mwiomanen. Ilmomanu
noI00HBIX uryp.
JlexapToBbI
KOOpJIMHATHI Ha
IJIOCKOCTU. BEKTOPHI
HA MJIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB 110
I[TPOI'PAMME

68
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