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HOACHUTEJBHASA 3AIIMCKA

['eomeTpust Kak OAVH U3 OCHOBHBIX Pa3/I€JOB IIKOJBHONW MaT€MAaTHKH, UMEIOLIUN CBOEH
[ENbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pPa3MepoB (UTyp, MX OTHOIICHHWH W B3aMMHOE
pacroyioKeHHe, OMHPACTCs Ha JIOTHYECKYIO, JOKa3aTeNbHYIO JHMHHUI0. L[eHHOCTh W3ydeHus
reOMETPHUH Ha YPOBHE OCHOBHOI'O 00IIEro 00pa30BaHus 3aKII0YAETCs B TOM, YTO 0Oydaromuics
YYUTCSI TPOBOJUTH JOKa3aTENbHBIE pACCY)KICHHS, CTPOWUTH JIOTHUECKHE YMO3AKITIOUSHHUS,
JIOKa3bIBaTh HMCTUHHBIC YTBEPXKICHHS W CTPOHWTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIUTH
paccyxaeHus

«OT TIPOTUBHOTO», OTJIMYAaTh CBOWCTBAa OT TMPHU3HAKOB, (OPMYIUPOBATH OOpaTHBIC
YTBEPKICHUSL.

BTopoii IEHHOCTBIO U3YyUYEHHSI TEOMETPUH SIBISIETCS UCTIOIb30BaHNe €€ KaKk HHCTPYMEHTA
NP PEIICHUH KaK MaTeMaTHYECKUX, TaK W MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B PEANbHOM
xu3HU. OOydJaromIuiics OJDKEH HAYYHUTHCS ONPEACTHTh T€OMETPUYECKYI0 (GHUTypy, ONHCATh
CIIOBAaMH JIAHHBIM YepTEX WIM PUCYHOK, HAWTH TUIOIMIAJh 3€METHHOTO YYacTKa, pacCUUTaTh
HEOOXOJUMYIO JITMHY OINTOBOJOKOHHOTO Kabenss Wi TpedyeMble pa3Mephl rapaxa s
aBTOMOOWIJIL. DTOMY COOTBETCTBYET BTOpasi, BBIUMCIHUTEIbHAS JIMHUS B M3YyYCHUU T€OMETPHU.
[Ipn pemennn 3amad  OPAKTHYECKOTO  XapakTepa OOydaloIIUWCS  yYUTCS  CTPOUTH
MaTeMaTH4YeCKUe MOJIeIH peajbHbIX >KMU3HEHHBIX CHUTYyal[dii, MPOBOAUTH BBIUUCICHUS U
OILICHUBATh aJICKBaTHOCTD MOJIyY€HHOTO pe3yJIbTaTa.

Kpaiine BakHO MOAUEPKUBATH CBSI3U T€OMETPUHU C APYTUMHU Y4eOHBIMHU IpEeAMETaMHu,
MOTHBUPOBAaTh  HCIIOJIb30BATh  OMNpEAEIeHHs TeoMeTpudyeckux GUryp U MOHSATHIH,
J€MOHCTPUPOBATh MPUMEHEHHUE TIOJYYCHHBIX YMEHUHN B (pU3MKe U TEXHUKE. DTU CBA3M Haubosee
SpKO BUJIHBI B TeMax «BekTtope», « TpuroHomMmerpruueckue COOTHOMICHUs», «MeToa KOopauHaT»
u «Teopema ITudaropar.

VYueOuslii kypc «['eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3felibl COJACpPKAHUSA:
«['eomeTtpuueckue ¢Gurypsl M uX CBOWCTBa», «l3MepeHne TIeOMETpUYECKUX BEITHYHHY,
«/lekapToBbl ~ KOOpIMHATHI HA  IJIOCKOCTH», «Bekropbl», «/[BmkKeHHA  IJIOCKOCTUY,
«IIpeobpazoBanus 1MOI0OUS.

OO1ee 4Mcno0 4YacoB, PEKOMEHIOBAHHBIX JUIsI H3y4yeHHUs Y4eOHOTO Kypca

«['eomerpus», — 204 ygaca: B 7 kiacce — 68 yacoB (2 gyaca B Heneno), B 8 kiacce — 68
yacoB (2 yaca B He/IeIN0), B 9 kiacce — 68 yacoB (2 4aca B HEJIETIO).

COJEPKAHUE OBYYEHMUS 7 KJIACC

Havanpubie moustus reomerpun. Touka, npsimasi, OTPe30K, Tyd. Yroi. Buzsl yrios.

BeptukanbHele U cMmexHble yribl. buccektpuca yrna. JlomaHasi, MHOTOYTOJbHUK.
[TapanienbHOCTh U MEPIEHAUKYISIPHOCTD MPSMBIX.

Cummerpuunble  Qurypsl. OCHOBHblE CBOWCTBa OCeBOM cuMMeTpuu. [Ipumepsl
CUMMETPHUHU B OKPYXKAIOIIEM MHpE.

OCHOBHBIE TOCTPOEHHUSI C TMOMOUIbIO IUPKYIss M JuHeiiku. TpeyroiabHuk. BeicoTa,
MeraHa, OMCCeKTpHca, MX CBOMCTBA.

PaBHOOe1peHHBII U paBHOCTOPOHHUM TpeyroabHUKU. HepaBeHCTBO TpeyrojabHUKA.

CpoiicTBAa W TpH3HAKM paBHOOEIPEHHOro TpeyrojibHuKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa M MPU3HAKU NapaljieNbHBIX IPAMbIX. CyMMa yriloB TPEYTrOJIbHUKA.

BHerHue yrisl TpeyroybHUKA.

[IpsimoyronbHbIil TpeyroiabHUK. CBOWCTBO MeMaHbl HPSIMOYTOJILHOTO TPEYTOJIbHUKA,
npoBeA€HHOW K rumotenyse. IIpu3Haku paBeHCTBA MPSAMOYIOJBHBIX TPEYrOJIbHUKOB.
[IpssMOyroabpHBIN TPEYTrOIbHUK C YoM B 30°.



HepaBeHncTBa B reoMeTpUN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
Teopema o 0OJIbILEM yrie U OOJbIIeH CTOPOHE TPEyroNbHUKA. [leprneHuKyIsp 1 HaKJIOHHAS.



I'eomerpuueckoe mecto ToueKk. buccexkrpuca yrina ¥ cepeAMHHBIM NEPHIEHIAUKYISP K
OTpe3Ky KaK F€OMETPUUYECKHE MECTA TOYEK.

OkpyXHOCTb W KpYI, XOpJa M JUaMeTp, HUX CBOWCTBA. B3auMHOe pacnosoxeHue
OKpyXHOCTH M mnpsiMoil. KacarenbHast u cekymias K OKpyKHOCTU. OKpYy>KHOCTb, BIIMCaHHas B
yroi. BrincanHas v onucaHHas OKpYKHOCTU TPEYrOJIbHUKA.

8 KJACC

UYersipéxyronbpauku. [lapamienorpaMmM, €ro HNpu3Haku M CBOWCTBA. YacTHbIE ciy4au
napajuiesorpaMmoB (IpsSAMOYTOJIbHUK, poMO, KBaJpar), UX IpHU3HAKU U cBoicTBa. Tpamenus,
paBHOOOKas Tparenws, e€ cBoiicTBa U npu3Haku. [IpsaMoyroapHas Tpanemnwus.

Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema dasieca u Teopema o
MIPOMOPLIMOHAIBHBIX OTPE3KAX.

Cpennue TUHUM TPEYroJIbHUKA U Tpanennu. L{eHTp macc TpeyroibHUKa.

[Tonobue TpeyronbHUKOB, KO3PuiineHT noaoous. [lpusHaku mogo0us TPEyroJIbHUKOB.
[Ipumenenne no1o6ust Ipy peLIEeHUH MPAKTUYECKUX 3aa4.

CpoiicTBa miuomaneil reomerpuueckux (uryp. @opMyssl Ui IUIOMIAIU TPEYroJbHUKA,
napajuiesorpamMmma, pom0a u tpanernuu. OTHOIIEHUE TIIoMAeH M0100HBIX QUTyp.

Boruncnenue miomaseil TpeyroJibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [Iudaropa npu pemeHun MpaKTHYECKUX
3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOro yrja MNpSAMOYTIOJBHOTO TpeyroibHHKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. TpuroHomerpudeckue ¢pyHkunu yrios B 30°, 45° u 60°.

Brnucanubie M EHTpaJIbHBIE YIUIBI, YIOJI MEXAY KacaTeIbHON M XOPIOM. YTIIBI MEXIy
XOpAaMH M CEeKylUMMM. BrnmcaHHele W ONMCAaHHbIE YETBIPEXYTOJIBHUKHM. B3aummHoe
pacroyio’)keHue JByX OKpyxkHocTel. Kacanme oxpyxHocTeil. OOmme KacaTelbHbIE K JBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreHc yriaoB oT 0 go 180°. OCHOBHO€ TPUTOHOMETPHUUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUS.

Pemenune TtpeyrosbHukoB. TeopeMa KOCHHYCOB M TeOpeMa CHHYCOB. Pemienune
IIPAKTUYECKUX 337a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue noxodus. [logodue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 npou3BeIEHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEICHUH OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOMU.

Bekrop, ummHa (MOIydab) BEKTOpa, COHANPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOXKHO
HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpAaLlUU HaL
BeKTOpamu. PasiokeHHe BeKTopa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopaunaTsl
BekTOpa. CKalsipHOE€ TNPOM3BEINCHHE  BEKTOPOB, IPUMEHEHME NI HAXOXACHUSA JUIMH U
YIJIOB.

JlexkapToBbl KOOpJAMHATBI HA IUIOCKOCTH. YpPaBHEHHA MPSAMOM M OKPYKHOCTU B
KOOpJMHATaxX, [IEpPECEUEHNE OKPYKHOCTEN U NPAMBIX. METO1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHbIE MHOTOYTOJIBHUKH. [[nMHA okpykHOCTH. ['pagycHas u panmaHHas mepa
yria, BBIYMCIIEHUE JUIMH Iy OKpyKHOcTel. [lmomanp kpyra, cekTopa, cerMeHTa.

JIBIKeHHsT  TUIOCKOCTM UM BHYTpPEHHME  cuMMeTpuun  ¢Guryp  (SIeMeHTapHble
npencrasienus). [lapamiensuslii nepenoc. IloBopoT.

HNPEIMETHBIE PE3YJIBTATHI
[IpenmeTHbIe pe3ybTaThl OCBOSHHS IIPOrpaMMbl Y4€OHOTO Kypca K KOHILy 00yueHHs B 7
KJIacce:



Pacnio3HaBate M3y4eHHBIE TEOMETPUYECKHE (HUTYpBl, ONpPENeNsATh HUX B3aUMHOE
pacroyio)keHue,  M300pakaTb  TeOMETpUYECKHe  (PUIYpbl,  BBIIOJIHATH  YEPTEXKU IO
YCIIOBHIO 3a1ayu. M3MepATh JIMHEWHBIEC U YIJIOBbIE BEJIMYMHBL. PemaTe 3aa4u Ha BBIYKMCIICHHE
JUIMH OTPE3KOB U BEJIMYHH YIJIOB.

Jlenatb rpyOyI0 OLIEHKY JHMHEHHBIX U YTJIOBBIX BEJIMYHMH MPEJAMETOB B PEAIbHON KU3HH,
pa3MepoB IpPUPOJIHBIX 00BEKTOB. Pa3muuarh pasMeppl 3TUX OOBEKTOB IO MOPAIKY
BEJINYMHBI.

Crpouthb 4epTeKH K FTEOMETPUUECKUM 3a]1auaM.

[Tonp30BaTbCcsi NpU3HAKAMU PABEHCTBA TPEYIOJBHHUKOB, HCIIOJIB30BAaTh IIPU3HAKUA H
CBOICTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPU PEIICHUH 3a/1au.

[IpoBOAUTE TOTUYECKHE PACCYKIACHUS C UCIIOJIB30BAHUEM T€OMETPUYECKUX TEOPEM.

[Tonp30BaTbCsl NpU3HAKAMH PABEHCTBA IPSIMOYIOJIBHBIX TPEYrOJBHUKOB, CBONCTBOM
MEJIMaHbl, MPOBEAEHHOM K TUIOTEHY3€ MPSIMOYIOJBHOIO TPEYTrOJbHUKA, B PELICHUU
r€OMETPUUYECKHX 3a/1a4.

Onpenenars napajiieIbHOCTh MPSAMBIX C MOMOILBIO YIJIOB, KOTOpblE 00pa3yeT ¢ HUMU
cexymas. OnpenensiTh NapauieIbHOCTh MPSMBIX C OMOIIbIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK APYroM MpsiMOil.

Pemate 3agaun Ha kineT4aToi Oymare.

[IpoBoauTH BBIYKMCIEHUS M HAXOJAWUTh YHCIOBBbIE M OYKBEHHbIE 3HAUECHMs YIJIOB B
F€OMETPUYECKUX  337a4aXx C  HUCIOJb30BAHUEM  CYMMBI  YIJIOB  TPEYTOJBHUKOB U

MHOTOYI'OJIbHUKOB,  CBOMCTB yIJI0B, 00pa30BaHHBIX IIPH  TEPECEYEHUN IBYX
MapajuleJIbHbIX MPSAMBIX CeKylled. PemaTe npakTHYecKue 3aJayd HAa HAaxOXKJECHUE YIJIOB.
Bianers MIOHATHEM FEOMETPUYECKOTO MecCTa TOYEK. Ymers

ONpenessITh OHUCCEeKTpUCY YIJa U CEpeIUHHBIM MEepHeHIUKYIsIp K OTpPe3Ky Kak
reoMeTpUYeCcKUe MecTa

TOYEK.

@opMyIHpOBaTh ONPEEICHUS OKPYKHOCTH U Kpyra, XOpJAbl U JTUaMeTpa OKPYXKHOCTH,
MOJIb30BaThCS UX CBOMCTBAMU. YMETh NPUMEHSTh ST CBOMCTBA MPH PELICHUU 3a]1a4.

Bnagerps nmoHATHEM OMUCAHHOW OKOJIO TPEYTOJbHHKA OKPYXHOCTHU, YMETh HaXOJUTh €€
uentp. Ilonp3oBaTecst akTaMu 0 TOM, 4TO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA NIEPECEKaloTCs B
OJIHOM TOYKE, U O TOM, UYTO CEpPEAUHHbIE MEPHEHAUKYISIPbl K CTOPOHAM TpPEYrojbHUKa
MIePECEeKArOTCs B OJTHOM TOUKE.

Bnagerp mnonsTMeM KacaTelbHOM K OKpPYKHOCTH, IIOJIb30BaThCsi TEOPEMOl O
MePIEeHIUKYIAPHOCTU KacaTeIbHOM U paauyca, IpOBEJEHHOTO K TOUKE KAaCaHHUS.

[lonb3oBaTbcst MPOCTEHIIMMU TE€OMETPUYECKUMHU HEPABEHCTBAMH, IOHHUMATh UX
MPAKTUYECKUNA CMBICIL.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TIOCTPOCHUS C IOMOIIBIO ITUPKYIIS U TMHEUKH.

[IpenmeTHble pe3ynbTaTbl  OCBOEHMS IpOrpaMMbl  yueOHOTO Kypca K

KOHILy 00y4eHus B 8 kJacce:

Pacrnio3HaBaTh OCHOBHBIE BMJIbl UETHIPEXYTOJIBHUKOB, UX 3JEMEHTHI, MOJIb30BAaThCS HMX
CBOMCTBaMHU IIpH PELICHUN T€OMETPUUYECKHX 3a/1a4.

[IpuMeHsATH CBOMCTBA TOUKM NEpECeUeHHMs] MeAMaH TpeyrojbHHKa (LEHTpa Macc) B
pELIeHNN 3aay.

Brnanets noHATHEM CpeAHEN JMHUM TPEYroJbHUKA U Tpanelyy, MPUMEHITh UX CBOMCTBa
IIpM peuleHuH reoMeTrpuueckux 3anad. lIlosb3oBatbes Teopemoit daneca U TeopeMoll O
MPONOPIHMOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUI PELICHUS NPAKTUYECKUX 3a/1ay.

[TpuMeHsATh MPU3HAKK MOJIO0MS TPEYTOJIBHUKOB B PEIIEHUH FEOMETPUYECKUX 3a/1aY.

ITonb3oBaTtbes Teopemoil [Iudaropa anst perieHuss T€OMETPUYECKHX M MPAKTHYECKHX
3ama4. CTpOoUTh MaTeMaTHYECKYI0 MOJEIb B NPAKTUYECKUX 3aJadaX, CaMOCTOSITEJIbHO [JEJIaTh
4epTEX U HAXOUTh COOTBETCTBYIOLINE JIUTUHBI.



Bnagerp noHATHSAMM CHUHYCa, KOCMHYCA M TaHIE€HCAa OCTPOIO yrjia IpsIMOYTOJbHOIO
TpeyrojabHuKa. [1071630BaThCsl 3TUMU NOHATUSAMU AJIS PELLIEHUS IPAKTUYECKUX 3a/1a4.

Boruucnsate  (pa3iuuHbIMM - CIOCOOAMM)  IUIOHIAAbL  TPEYroJbHUKA U IUIOIIAU
MHOTOYTOJIHBIX ~ (uryp (monb3ysach, TH€ HEOOXOAMMO, KalubKyasiTopoMm). llpumensrs
IIOJIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a]a4ax.

Bnagerp MOHATHSMHM BIMCAHHOTO M LEHTPAJbHOTO yrja, HCIHOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJax, yrilax MeXAy XopAaMu (CEeKyIMMH) U Yyrile MEXIy KacaTelbHOW U XOpAou
IIPU pEeLIEHUH T€OMETPUUECKUX 3a/1ad.

Bnanerp nmoHATHEM ONMCAHHOTO YETHIPEXYrOJIbHUKA, IPUMEHITh CBOMCTBA ONMUCAHHOIO
YeThIPEXYTOJIbHUKA [P PEIICHUHU 33au.

[IpuMeHATh MOTy4YeHHbIE 3HAHUS HA IMPAKTHKE — CTPOUTh MAaTeMaTHUYEeCKUE MOJAETH AJIs
3aja4 peasibHOI HKU3HU U IPOBOJIUTH COOTBETCTBYIOLIME BBIYMCIICHUS C
MIPUMEHEHHEM I10100Us U TPUTOHOMETPUH (TI0JIb3YSICh, I[I€ HEOOXO0IUMO, KAJIbKYJIATOPOM).

[IpenmMeTHbIe pe3ynbTaThl OCBOCHUS MPOTrpaMMbl yUeOHOTO Kypca K KOHILy oOyyeHus B 9
KJIacce:

3HaTh TPUTOHOMETPUYECKHE (YHKIMHM OCTPBIX YIJIOB, HAXOJIUTh C HUX IOMOIIbIO
pa3aMyYHbIE  AJIEMEHTHl  MPSIMOYTOJBHOTO  TPEYroJIbHUKA  («pelleHue  MPSMOYTOJIbHBIX
TPeyroJpbHUKOB»). HaxomuTeh (C MNOMOIIBIO  KalbKyJasTOpa) JAUHBI W YIJIbl JJIS
HeTaOJMYHbIX 3HAYEHUI.

[lonb3oBatbest  opmynaMyu  TpUBENEHUS W OCHOBHBIM  TPUTOHOMETPHUYECKUM
TOXKJIECTBOM JIJIS1 HAXOKJICHUSI COOTHOIIEHUN MEX]Ty TPUTOHOMETPUYECKUMU BEIMYMHAMH.

Hcnonb30BaTh TEOpEMBI CHHYCOB U KOCHHYCOB JUISl HAXOXACHUS Pa3IMYHBIX 3JIEMEHTOB
TPEYroJibHUKa («pelIeHHue TPEYroJbHUKOBY»), MPUMEHSITh MX HPU PELIEHUU T€OMETPUUYECKHUX
3ajau.

Bnaners moHsATHAMHU npeoOpa3zoBaHMA  MOAOOMSA, COOTBETCTBEHHBIX 3JEMEHTOB
nonoOHbIX ¢uryp. Ilomb3oBaThes CBOWCTBAMU TMOAOOWS MPOU3BOJBHBIX (QHUTYP, YMETh
BBIUUCIIATh JUIMHBI U HAaXOAWUTh YIIbl y MoA0OOHBIX ¢uryp. IlpuMensaTs cBoiicTBa moaoOus B
IPAKTUYECKUX  3ajadax. YMerb  HOpUBOAWTH  IpUMEpPbl  MOAOOHBIX  QUIyp B
OKpYXaroIlleM MHpe.

ITonp30BaThCs TEOpeMaMH O MPOU3BEIACHUU OTPE3KOB XOPJ, O MPOU3BEICHUHM OTPE3KOB
CEeKYIIMX, O KBaJpaTe KacaTeJbHOM.

Ilonp30BaTbcs BEKTOpaMH, MOHMMAaTh HMX TI'€OMETPUUYECKMM M (PU3MUYECKHH CMBICI,
IPUMEHATh UX B PEIIEHUMM TEOMETPUUYECKMX M (u3uueckux 3anad. IlpuMeHsaTh ckansgpHOe
IIPOU3BEJICHNE BEKTOPOB U1l HAXOXAEHUS JUIMH U YTJIOB.

[lonp30BaTbcsl METOJOM KOOPJIMHAT Ha IUIOCKOCTH, INPUMEHATh €ro B pELICHUH
reOMETPUYECKUX U IMPAKTUUYECKUX 3aau.

Bnaners NOHATHAMU MPABUIBHOIO MHOTOYIOJbHHUKA, [UIMHBI OKPYKHOCTH, JUIMHBI IyT'H
OKPYXHOCTHM M PpaJMaHHOW Mepbl yIila, yMeTb BBIYMCIATH IUIOLIAJb Kpyra M €ro 4acTei.
[IpuMeHsATh MOJTydeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonuth ocu (MM LEHTPhI) CUMMETPUU (QUIYp, NMPUMEHATh ABUKEHMS IUIOCKOCTH B
MPOCTEHIINX CITydasX.

[IpuMeHATH MOJTyuyeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MaTeMaTU4YeCKUe MOJIENN IS
3a1a4 peasbHON KU3HU U IIPOBOJIUTH COOTBETCTBYIOILIME BBIYMCIIEHUS C
IPUMEHEHHEM TMOA00Ms W TPUTOHOMETPHUECKUX (GYHKUMN (MOJIb3YsiCh, IZle HEOOXOIMMO,
KaJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3/iesioB U TeM uu@poBbIe
Ne n/m P Konrpoasnbie | IIpakTnueckue (1ucbp )
NMPorpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
[Ipocreiimme reome €CKHe
s it cnoncras Howepenns reowerpmnons | 14 0 o | BubmorelOK
) p p https://m.edsoo.ru/7f415e2e
BCIIMYUH
bu6mmoreka [JOK
2 T 22 1
PEYTOTBHHIH 0 https://m.edsoo.ru/7f415e2e
3 [TapannensHbIE NpsIMBIE, CYMMa YTJIOB 14 1 0 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U KpyT. ['eoMmeTprueckue 14 1 0 bubnuoreka [IOK
MOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
5 I1 6006 4 1 0
OBTOPCHHE, OOODILEHHC SHAHHIH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KosnuyectBo yacos DJIEeKTPOHHBbIE
HaumeHoBaHue pa3aesioB u TeM upposbie
Ne n/m pasi Kontpoasubie | Ilpakrnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
. bubnuoteka [IOK
1 q 12 1 0
CTHIPEXYTOBHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u reopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJ00HbIE 15 1 0 brbmmorexa [TOK
P ’ https://m.edsoo.ru/7f417e18
TPEYTOJIHUKH
[Tnomane. Haxoxnenue mnonianen
3 Tpe IHOJ'I)II)HI/IKOB u IJ\I/IHOFO onH:HlITIX ¢bur 14 1 0 brommorexa [TOK
peyr . YP- https://m.edsoo.ru/7f417e18
[Tmomaau mogoOHBIX HUTyp
4 Teopema [Tucdaropa u Hayana 10 1 0 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpYy:KHOCTH. BriricanHbie 1
5 OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 0 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEN
. bubmuoreka [IOK
6 [ToBTOpEHUE, 0000IICHNE 3HAHNI 4 1 0 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KoauuecTBo yacoB DJIEeKTPOHHBbIE
HaunmeHnoBaHue pa3/ie/ioB U TeM upposbie
Ne n/m pasi Kourpoabsnbie | IIpakTnueckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTejbHbIE
padoTbI padoThI
pecypcsl
1 Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 0 bubnnoreka [IOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3oBanue nogoous. Merpuueckue 10 1 0 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [JOK
B 12 1
3 CITOPH 0 https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
4 9 1 0
JlexkapTOBbI KOOPIMHATHI Ha TIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA
5 OKPY)KHOCTH | ILIOMIAIb Kpyra 8 0 0 brbmmorexa [HOK
Py Hl Hu pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue minomaneit
bu6mmoreka [JOK
6 6 0 0
JlBIDKeHIS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, CUCTEMATH3AIHS 7 5 0 bubnunoreka [IOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O KYPCA «I'EOMETPUS» (IIO 'OJAM OBYUYEHUSA)

Tematuueckoe IJIaHUPOBAHUC U KOJIMYCCTBC YaCOB, OTBOAUMBIX Had OCBOCHHUC Kﬂ)KI[Oﬁ TCMBI y‘lC6HOI‘O Kypca

«FeOMCTpI/ISI» aﬂaHTHpOBaHHOﬁ O6p330BaTeJIBHOﬁ nporpaMmMbl OCHOBHOTO 06H_[€F0 06p330BaHI/I$I 06yt1a}01unxca C 33.I[Cp)KKOI>1

NCUXMYECKOI0 Pa3BUTHS, B IIEJIOM COBNAJAIOT C COOTBETCTBYIOIIMM pa3JiejioM paboueid mporpaMmbl yaueOHOTo Kypca
«reoMeTpus» 00pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO 00111er0 00pa3oBaHusl.

7 knacc(He meHee 68 1)

HasBanue
OcHoOBHOE coepKkaHue OcHOBHBIE BUbI 1eAITEJIbHOCTH 00yYAKOIIHXCS
pasnaena(TeMbl)
Kypca(4mc/io
4acoB)
IIpocreiimmue [Ipocreiire reoMmeTpuueckue 0ObEKThI: TOUKU, IPAMBbIE, Tydd | POpMYJIHPOBATH OCHOBHBIC TOHATHS U ONIPEICIICHUS.
reoMeTpuvecKkue U yIJIbl, MHOTOYT'OJIbHUK, JIOMaHasl. Pacno3HaBath  M3y4YeHHBIE  TeOMETpUUYECKHEe  (UTYDHI,
durypsi CMexHbIe U BEPTUKAJIbHBIC YTJIbI. onpenejsitb HX B3aUMHOE pACIOJIOXKEHHE, BbINOJHATH
HHX CBOMCTBA. PaGota c mpocTedmmnMu 4epTexamu. YepTéx 10 ycIoBUIO 3aa4n(C UCTIOIb30BAaHUEM CMBICIIOBOM
H3mepenne N3mepenune MMHEHHBIX U YTIOBBIX BETUYHH, BEIYUCICHHE OTIOPBI: HABOIAIIHE BOMIPOCHI U/WJIH AlTOPUTMA y4eOHBIX
reoMeTpruYecKux OTpe3KOB U YIJIOB. JENCTBUI).
BeJINYMH Ilepumerp wu  mnomanp  ¢uryp, cocraBieHHbIX w3 |IIpoBoaMTH IpoCTEiiIne MOCTPOSHUS C TOMOIIBIO IIUPKYIIA U
(14q) MPSIMOYTOJIbHUKOB. JIUHEHKU.

H3mepsATH TUHENHBIE U YIIIOBBIE BEIMYMHBI TEOMETPUUECKUX U
HPaKTUYECKUX OOBEKTOB.

Omnpeneasitb «Ha TIJa3» pa3Mepbl pealbHBIX OOBEKTOB,
NPOBOANTH IPYOYIO OLIEHKY X Pa3MEpOB.

PemaTs 3a7aun Ha BRIYUCIICHHUE JJIMH OTPE3KOB M BETUYMH
YTJIOB.




PemaTs 3a7aun Ha B3aUMHOE PACIIOIOKEHUE TEOMETPUUECKUX
¢uryp.

IIpoBoauTh KIacCUPUKAIHIO YTIOB, BHIYMCIATH THHEHHBIC U
YTJIOBBIE BEIMYMHEI, MPOBOAUTH He CJI0KHbIe HEOOXOIMMBbIC
JI0Ka3aTeIbHbIE PACCYXKIACHHUS.

3HaKOMUTHCS C HCTOPHEH Pa3BUTHA reOMeTPHH.

TpeyronsHuku
(2249)

[lonsiTue ©  paBHBIX  TPEYrOJbHUKAX U IEPBUYHbBIE
[IpencraBienus 0 paBHBIX(KOHTPY?HTHBIX) urypax. Tpu
MIpU3HAKa PaBEHCTBA TPEYTOJILHUKOB.

[Ipu3Haku  paBeHCTBA  NPSIMOYIOJbHBIX  TPEYTrOJBbHUKOB.
CBOMCTBO MeIMaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
PaBHOOeIpeHHbBIE U pABHOCTOPOHHUE TPEYTOIbHUKH. [Ipr3HaKu
U CBOMCTBA paBHOOEPEHHOTO TPEYTOJIbHUKA.

[IpoTuB GosbIIel CTOPOHBI TPEYTOJbHUKA JIEXKUT OOJBIINN

yroJL.

Pacno3naBaTh napsl paBHbIX TPEYTOJIbHUKOB Ha TOTOBBIX
yeprexax (¢ yKkazaHHEM IPU3HAKOB) IPU HEOOXOJUMOCTH C
BHU3YyaJIbHOM OIOPOM.

BbiBoguts  cineactBusi  (PaBEHCTB  COOTBETCTBYIOLIMX
3JIEMEHTOB)U3PABEHCTBTPEYTOJIbHUKOB.

®DopMyJIHPOBATH OTIpe/IeTICHHUS: OCTPOYTOJILHOTO,
TYIOYTOJILHOTO, MPSIMOYTOJIBHOTO, paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYTrOJIbHUKOB; OWCCEKTPUCHI, BBICOTHI,
MeIHMaHbl ~TPEYrojbHHKA, CEPEIUHHOTO  IEPHeHIUKYIsIpa




[Ipocreiimme HepaBeHCTBA B I'€OMETPHH.
Hepasencmeompeyeonvnuxa. Hepasencmeo
JIOMAHOU.

[IpsAMOYrOIBHBIN TPEYTOJIBHHUK C YIJIOM B
30°.ITepBBIECHIOHSATHSION0KA3ATENbCTBAX

Br€OMETPHH.

OTpe3Ka;IepUMETPaTPEyroIbHUKAIPUHEO0X0JUMOCTUCOIIOPOH
HAaJIrOpUTMIIPaBUIIA.
®opMyJIHPOBATHCBONCTBAUIIPU3HAKPABHOOEAPEHHOTOTPEYT
OJIbHUKA.

Crponth  yeprexu, pemiaThb
HaXO0/IEHUSPaBHBIX TPEYrOJbHUKOB.
IIpuMeHATHIPU3HAKNPABEHCTBANPSMOYT OJIbHBIXTPEYTOJIbHUK
0BB3a/1a4aX(CUCII0Ib30BaHUEMCMBICIOBOMONOPHI: HABO ISIIUEB
OTIPOCHIN/UITHATITOPUTMAYIE€OHBIX IEUCTBHI).

Hcnonb3oBarh 1UPpPOBbIE pecypchl AJdA  HCCAeA0BAHUSA
CBOMCTBU3YyYaeMBIXPUTYP.

3HAKOMUTBCACHCTOPHEH PA3BUTHATEOMETPHH.

3agaun C IIOMOIIBIO

IMapannenbHble [TapannensHblenpsmble, uxcBoricTBa. Hakpectnexxamuye,cootBer | MopMyIHpOBaThL MOHATHE  TAPAJUICITBHBIXIPSIMBIX,
npsimMbIe, CTBEHHbIE U  OJHOCTOPOHHHME  yIiibl  (0Opa30BAaHHBIE | HAXOAUTHIPAKTHICCKUCTIPHMEDHI.
CyMMAaYIJIOBTpe IIpUIIEpECEYEHUUNAPAIIICIIbHBIXITPSIMBIXCEKYILEH ). N3yuarb CBOMCTBa YIJIOB, 00pa30BaHHBIX pu
yrojasuuka(144 [Tpu3HaKMapaLIeIEHO CTUIIPSAMBIXUEPE3PABEHCTBOPACCTOSIHUN | IEPECECUECHUUIIAPAIIIEIbHBIXIIPSIMBIXCEKYILIEH
) OTTOYEKOTHONTTPSAMOIAOBTOPOUIIPSIMOIA. IIpoBonuTha0Ka3aresbcTBA. POpMYyIMPOBATHTEOPEMYIIapa
Cymma YIJIOB TPEYroJIbHUKA u JUIENTBHOCTUIBYXITPSMBIXCIIOMOIIBIOYTIIOB,00pa30BaHHBIXIIPUII
MHOT'OYTOJIbHUKA. BHEIHNE yriabITpeyroiabHIKa €pEeCEUECHUNITUXIIPSIMBIXTPETHEHIIPSIMOH.
BoryucasTs cymMmMy yrioB TPEYyrojbHUKA U
MHOTOyroJjieHuka. HaxoauTbuncioBsle U
OyKBEHHbIC 3HAYCHUS YIJIOB
Br€OMETPUYECKNX3a/1a4aXCUCII0JIb30BAHUEMTEOPE
MOCYMMEYTJIOBTPEYTOJIbHUKAaUMHOTOYTOJIbHUKA.
3HAKOMHUTBCSICHCTOPHEH PA3BUTUATCOMETPHH.
Oxpy:xHOCTH OxpyXHOCTb,XOpAbIMANAMETpbL UXCBOMcTBA. KacaTenpHasdkokp | POpMy/IHPOBaTHONPEAeICHIS : OKPYKHOCTH, XOPAbL, JUaAMETP
U KPpYT. yxkHOCTU.OKPYKHOCTb,BIIUCAHHAABYTOJ1. [ lonsimueol MT,npum | ankacatelbHOMKOKpYKHOCTU. M3y4aTbUXCBOMCTBA, IPU3HAKY, C
T'eomerpuueckne | enenuessadayax.buccexmpucaucepeounnoiiinepneHOUKyIapka | TPOMTh YEPTEKH.
NMOCTPOCHHUS K 2e0MempuiecKuemecmamouex. HccnegoBatb, B TOM 4YHCIE HCNOJIb3YS LH(POBBIE

(144)

OKPY)KHO CTL,OHI/ICElHHa}IOKOJ'IOTpeyFOJ'H:HI/IKa.BHI/IcaHHa}IB

PECYPCBI:OKPYXHOCTD,BIIMCAHHYIOBYT'OJI;IICHTPOKPYKHOCTH,




TPEYTrOJIbHUKOKPY>KHOCTb.
IIpocmetiwiuezaoauunanocmpoenue.

BITMCAaHHOMBYTOJI;paBEHCTBOOTPE3KOBKACATEIIHHBIX
Hcnonvzosamvmemool MTonsaooxazamenbcmseameopemo
nepeceueHUuuOUCCeKmpUCy2108MmpeyeolbHUKAUCEPEOUHHBIX

NEePNEeHOUK)IAPOBKCMOPOHAMMPEY20NbHUKACHOMOUBIO
I'MT.

OBJageBaTh NMOHATUAMM  BIIMCAHHOM W  OIMMCAHHOM

OKPYXKHOCTEW  TpPEyroJIbHHKAa, HaXOAUTh  IEHTPHI
OKPYKHOCTEHCONIOPOUHAAITOPUTMITPABUIIA.
PemiaTb0CHOBHBIE321a4MHANIOCTPOEHHE: YTJIa,PaBHOTO
JAHHOMY;CEPEMHHOT OTIEPIICH IUKYJIIPATaHHOT OO TPE3Ka;
MIPSIMOI, IIPOXOIAIIEN yepes JaHHYI0O  TOYKY
NepIEeHANKYIIPHON JaHHOUTIPSIMOI ;0ICCEKTPUCHI TaHHOT O
yriaa; TPEYrOJbHUKOB II0 Pa3jIMYHBIM  3JIEMEHTaM
HE00X0JMMOCTUCHATIPABIIAFOIIEHTIOMOUIBIO.
3HAKOMHUTBCSACHCTOPHEH PA3BUTHATEOMETPHH.

OTHUX

n

IpH

IToBTOpEHHE,
00001IeHHEe
3HAHMI

(49)

[ToBTOpEeHNEN00001IEHNEOCHOBHBIXITOHATUMHMETO,I0B
Kypca7kiacca.

Pemartp3agaunHanoBTopeHNe, WITIOCTPUPYIOIINECBS3N
MEXTypa3IMuYHbIMUYACTIMUKYpCa.




8 kiacc(Hemenee 68 u)

Ha3Banuepa3snue
Ja
OcHoBHOecOAepKAHUE OCHOBHBIEBH/IBI1ESATEILHOCTHO0Y YA KON XCS

(TeMbI)KypCa

(umncyi049acoB)
Yeroipéxyroannuk | [lapannenorpamm,eronpusnakuncpoiictsa.Yactupiecnyuannapa | M3o00paxkaTbHHAX0AUTBHAUYEPTEKAXYETBIPEXYT OJIbHUKUPA3H
U JIJIENIOTPAMMOB (MpsIMOYTOJTIBHUK, pPOMO, KBaJpar), WX |bIX BUIOB U UXIJIEMEHTHI.
(12u) npu3HakuKcBoiicTBa. Tpanenus. PapHoOokasunpsmMoyronpHasTpa | @opMyJInpoBaThONpe/e1eHI s ITapajuiesiorpaMMa, IpsiMoyT

TICINH.
Yosoenuemeouanwi.Llenmpanvrascummempust

OJIbHUKA, pomOa, KBajpara,
PaBHOOOKONTpAIIEITUH, TPSMOYTOJILHONTPATICITUH.
HUcnonb3oBaThbNprpeliecHUUNPOCTEHINMX3aaY IPU3HAKY U
CBOIiCTBa:! napasuienorpamma,
MPSIMOYTOJIbHUKA,pOMOa, KBapaTa, TparneIi,paBHOOOKONTpa
HEIHH, IPSIMOYTOJIbHONTpanelnu.
I[IpuMeHATHMETOAYIBOCHUIME TUAHBITPEYTOJIbHUKACOTIOPOI
HAAJITOpPUTMITPaBUIIA.
Hcnoub30BaThiQpoBbIEPECYPCHLISUCCIEI0OBAHUSICBONCTB
H3Y4aeMBIX(UTYP.
3HAKOMUTBCSICUCTOPUEHPA3BUTUSIT€OMETPHH.

Tpaneruu,




Teopema
®dajnecan
TeopeMa
OIPONOPUHMOHAIb
HBIX
0Tpe3Kax,no00H
bIeTPEYrOJIbHUKH
(154)

Teopema Daneca u meopema o NPONOPYUOHATTLHBIX

ompesxax.CpenHss TMHUS TpeyroiabHuKa. Tpaneuus, eé

cpenHsis iunus.l [ponopyuonansvHole ompesKu,
nocmpoetue
Yemeépmo2onponopYUOHAIbLHOS00MPE3K

a.

Ceoticmsayenmpamaccempey2oibHUKe.

Ilooobuvie  mpey2onbHUKU. Tpu  npusnaxa
nooobuampeyeonvHurkos.lIpakTnueckoenpuMeHe

HHUE.

IIpoBoANTH MOCTPOECHMS C MOMOIIBIO LUPKYJIS U JIMHEHKU
CHUCII0JIb30BaHueTeopeMbldanecanTeopeMbplONPONIOPLUOHATbL
HBIXOTpE3KaX,CTPOUThYETBEPTHIMIIPONIOPLIMOHAIBHBINOTPE30
KCOTIOPOMHA3pUTEIIbHYIOHATJI THOCTb.

HaxoanTe 1nonoOHbIE TPEYrOJIbHUKM HA FOTOBBIX YepTEx)ax
CYKa3aHHUEMCOOTBETCTBYIOIIUXITPU3HAKOBITOIOOUSIIPUHEOOX
OJMMOCTH CBU3YaJIbHOU OMOPOA.

Pemarp 3amaum  Ha  NOJOOHBIE  TPEYrOJBHUKH  C
MIOMOIIIbIOCAMOCTOSITEILHOT OIIOCTPOCHUAUEPTEKEHMHAX 0K IE
HUSTIOJ0OHBIXTPEYTOJIbBHUKOBIPUHEO0X0AMMOCTH CHAIIPABIIS
IO EUTTOMOIIIBIO.

IIpoBoanTH A0Ka3aTebCTBA c HCIIOJIb30BaHUEM
MIPU3HAKOBITO100US HECJIOKHBIXT€OMETPHUECKUX3a/1a4
COTIOPOMHAAITOPUTMYUEOHBIX ICUCTBUM.
IIpuMeHATHIOTYYEeHHBIE3HAHU AT PUPELICHUUT €OMETPUIECKH
X U IIPAKTHYECKUX 3ama4 pu
HE00X0IMMOCTUCHAIIPABIIAIOIEH TOMOIIBIO.
3HAKOMHUTBCACUCTOPHUEH PA3BUTHUATCOMETPUH.




Iaomans. [MonsiTeo000Ie U TEOPUHILIIONIATH. OBiasieBaTh  NMEPBUYHBIMH  MPEICTABJIEHUSIMH 00
Haxo:xnenunen DopMyJIBLIAIUIOIAAUTPEYT OJIbHUKA, Tapaiuiesorpamma. Omuo | oduiereopuuiionaam(mMepst),opMyInpoBaThCBOMCTBAILI
omaenTpeyros uierue niowaoeti mpey2onbHUKo8 c 00wuM | 0111, BBISICHSITBUXHAT I IHBINA CMBICIL.
bHUKOB OCHOBAHUEMUIUOOU|EN BbICOMOILL. [TpumMeHATH(GOPMYIBIIUIONIAANTIAPAIIIEIIOT PAMMA, TPEYT OJTbH
" Boiuucnenue niowaodeil croxcnvlx ueyp uepes paszbuenue | MKa,TPANEHHACONOPOHHACIPABOYHYIOHH(DOPMAIIHIO.
MHOTOYTOJIBHBIX() | Hauacmuu oocmpoeHnue. IIpumensaTb hopMyIibI TJIOLIAAN
Uryp. [TnomanudurypHakneryaroiibymare. BBIITYKJIOTOYETHIPEXYTOJIbHUKA gepes
ILnomamunonodn | [lnomanu nomo6HBIX duryp. Beruncnenue miomaaei. 3agauu | AMaroHaau u yroma MEXITY HUMU
bIX puryp(144) CIPaKTHYECKUMCOIepiKaHueM. Pewuenuezadaucnomoupionemod | COnopoiHacnpaBoOYHyONH(DOPMALHUIO.
aABCNOMO2amenbHOU NIOWAOU. Haxoautsruionmaauduryp,n300paxEHHbIXHAKIETYATONOyMa
re, MCMOJb30BaTh pa30MeHNe HA YacTU U
nocTtpoenre. Pa30uparbnpuMepbINCcOb30BaHUSBCIIOMOTaT
eNbHOUIUIONIAIN JUIIPEICHNS T€OMETPUUECKUX3a1ay.
Haxoauths momaau moA0OHBIX QuUTyp C  OMOpOi
HaCMpaBOYHYIOMH(QOpMaIHIO.
BoIuncasTh miomaaun pa3inyHbiX MHOTOYT OJIbHBIX
¢buryp.Pemarp3agaunna
TUIOIIAIbCIIPAKTHYECKUMCOIEPKaHUEMIIOCIIECOBMECTHOTO
aHanu3a.
Teopema Teopemal Iudaropa,e€ noxazarenscrounpumeenue. Ooparunast | @opmynupoparsreopemylludaropa,mecnonb30BaTbeEBIpakT
IMudaropa eopemalludaropa. WYECKUXBBIYUCIICHUSX.
HHAYATATPUTOH OnpeneneHUeTpUroHOMETPUUECKUXPYHKIIUIOCTpOoroyria, rpuro | BiaaeTbnoHATUSIMUTPUTOHOMETPUUECKUXPYHKITUHOCTPOTOY
omerpun(104) HOMETPUYECKUECOOTHOLIEHUABIIPSAMOYTOJIbHOMTPEYT 0JIbHUKE.O | TJ1a, IPOBEPSITBUXKOPPEKTHOCTD.

CHOBHOCTPHUTOHOMETPHUYECKOETOXKICCTBO.
COOTHOIIIEHUSMEK TyCTOPOHAMHUBIIPSIMO YT OJIbHBIXTPEYTOJIbHUK
axcyrnamus45°u 45°,30°u60°.

BBIBOAMTBTPUTOHOMETPUYECKMECOOTHOLIEHUSBIPSIMO YT OJ1b
HOMTPEYT0JIbHUKECOIOPOHHACIIPABOYHYIOMH(OPMALIHIO.
HcciienoBaTbCOOTHOLICHUIMEK 1YCTOPOHAMUBIPSIMOYTOJIbH
BIX TpeyrojibHUKax ¢ yraamu B 45° u  45° 30°
n60°cHaIpaBIISIOIEH TOMOIIBIO.

Hcnoab3oBars  GopMynabl  OpuUBEleHHS U
OCHOBHOETPUTOHOMETPUYECKOE TOKAECTBO IS

HaX0XICHUACOOTHOIICHUN MEXy
TPUTOHOMETPUYECKUMHU
GYHKIMSAMUPA3THYHBIX OCTPBIXYTJIOBC
OIOpOM  Ha CIIPaBOYHYIO




UH(POPMAIIHIO.

IIpumeHsTH TOJy4yeHHBIE 3HAHUS U YMEHUS IIpH
PpelIeHUUIPAKTUIECKNX3a1a4(IIPUHE00X0 JMMOCTHUCOTIOPOHA
AITOPUTMIIPaBUIIA).

3HAKOMUTBCSACUCTOPHEN Pa3BUTUATEOMETPHUH.

Yriabis BrmcanHbIeUIIEHTpaIbHBICYTJIBL, yTOJIMEX AYKaCcaTEIbHONN DopMyTHPOBATHLOCHOBHBICONPECIICHUS, CBA3AHHBIEC

OKPYKHOCTH. XOpI0H. YrIaMUBKPYTe(BIUCAHHBIAYT OJ1, IEHTPATLHBIMYTO).

Bnucannbie VYTIBIMEXTyX0p/IaMU UCEKYIITMH. HaxoanTbBIMCaHHBICYTIIBL, 0N PAIOLIUECSIHAO AHY YT,

HONHMCAHHbIE BnucannpienonucanHbIeUeTHIPEXYT OJIBHUKY, UXTIPU3HAKUH BBIYHCJISATHYTJIBIC TOMOIIBIOTEOPEMBIO BIIMCAHHBIXYTJIaX,

YeTbIPeXyroJbHUK |cBoiicTBa. [IprMeHeHMe ASTUX  CBOMCTB TNpH  PELICHHU | TEOPEMBIO BIHCAHHOM YETHIPEXYTOJIbHUKE, TEOPEMBI O

H. r€OMETPUYECKUX3a/1a4. LHEHTPaJIbHOMYTJIE MPH HEOOXOJUMOCTH CBHU3YaJIbHOM

KacareabHble B3anmHoe pacnosioxkeHue IByX OKpyxHocTel. Kacanwue | omopoil.

KOKPYKHOCTH. OKPY>KHOCTEH. HccnenoBarb,BTOMYHCIECTIOMOUIBIOIM(PPOBBIXPECYPCOB,

Kacanune BIMCAHHBICHOMTMCAHHBICYETHIPEX YT OTbHUKH, BRIBOAMTHUX

OKPYKHOCTEH CBOMCTBaUNIPHU3HAKUIIOCIECOBMECTHOTOAHAIIN3A.

(139) M cnoab30BaTh3THCBOKMCTBAMTIPU3HAKUIIPUPEIIEHUN
3azay.

IToBTOpEHHE, [ToBTOpEHNEOCHOBHBIXITOHATUUUMETOIOBKYPCOB 718 Pemartb3agaunHanoBTOpEeHUE, WJUTIOCTPUPYIOLIUECBSI3U

00001menue KJIaCCOB,000011IeHUE3HAHU . MEXAYpa3IMUYHbIMHYACTIMUKYpCA.

3HAHUI

(49)

9 knacc(nemenee 68 )

Ha3Banuepasnae
Ja
(TemMbI)KYypCa
(4ucya04acoB)

OcHoBHOecOAep:KaHHE

OCHOBHBIEBHABLACATEIbHOCTHOOY YA LU XCS




Tpuronomerpusi. | OmpeneneHue TpuroHoMerpudeckux ¢yHkiuil yriaos ot 0° | PopMyJIMpOBaThLONPEAEIeHUATPUIOHOMETPUIECKHXDYH
Teopembikocuny | 10180°.Kocunycucunycnpsmorourynoroyria. TeopeMakocuHyc | KUMMTYIILIXMIPAMBIXYTIIOBCBU3yalbHOKONOPOi. DopMynn
COB HCHHYCOB. 0B.(O000mEHHAS ) TECOPEMACUHYCOB(CPAINYCOMOTIICAHHOWOKPY | pOBaTh TEOPEMY KOCHMHYCOB U TEOpEMY CHHYCOB
PemeHuerpeyro *HOCTH ). Hax 0K IeHH e NTHHCTOPOHUBETMYHUHYTJIOBTPEYTOJIHUK | (CPaANyCOMOIIMCAHHON OKPYKHOCTH).
JbHUKOB(161) OB. PemaTbTpeyroabsHUKMCOTIOPOHHAAITOPUTMYUESOHBIX ICHCT
@dopmyna TMIOMAAM TPEYroJbHUKA 4YEpe3 JIBE CTOPOHBI H | BHUM.
yronmexxay Humu. DopMmyna TUIOMIATM YETHIPEXYroJibHUKA | PenaTbnpakTHyecKne3aaayu,cBOIsi A eCIKHAX0KIeH
gepe3 eroMaroHaii HyroJMeK TyHIMH. HIOPA3THYHBIX)J1eMEeHTOBTPEYT 0IbHUKA.
[IpakTudeckoenpuMeHEHHEJOKa3aHHBIXTEOPEM.
IIpeodpa3oBanue | /lonamue 0 npeobpazosanuu OcBauBatbnonsiTuenpeoOpazoBanusnonoous. Uccaenos
noaoous. nooobus. CoomseemcmeeHHbled1eMeHmblno000Hbl aTb  OTHONICHWE  JIMHEWHBIX  DJJIEMEHTOB  (QUryp
Merpuueckuec xgueyp. npunpeobpazoBannu  moAoous.  HaxoauTs mpuMeps
OOTHOIIIEHHS TeopemaonpouzeedeHunompe3Koexopo, meopemaonpouzsedenuy | 101001 BOKpYXaroen1eiCTBUTEIbHOCTH.
BOKPY/KHOCTH( ompe3Ko8ceKywux, meopemaoxkeaopamexacamenvhou. I Ipumener | Boigooums  mempuyeckue — COOMHOWIEHUS — MeNHCOY
1049) uespeuleHUuu2eoMempuiecKux3aoau. OMpe3KAMUXOPO, CeKYWUXUKACAMENbHBIXCUCNOTIb308AHUEM
BNUCAHHBIXY21108U NOOODOHBIXMPEY20IbHUKOB.
Pewampeeomempuyeckue3aoauuuzadauuu3peanbHOUMCU3H
UCUCNONIL30BAHUEMNOO0OHBIXMPEY2O0NIbHUKOB.
BexTops! OnpeneneHeBeKTOPOB,CI0KEHUEUPA3HOCTHBEKTOPOB,yMHOKEH | M eno/1b30BaThBEKTOPHIKAKHAIIPABICHHBICOTPE3KH, MCCIe]]
(12q) HMEBEKTOPa HAYUCJIO. oBaTbIreoMeTpuuecKuii(epeMenienrue ) upusndeckuii(cuma

DOU3NYECKUHUTECOMETPUYECKUIICMBICIIBEKTOPOB.
PaznosxenneBexropanoiByMHeKoITMHEapHbIMBeKTOpam. Koop g
HMHATBIBEKTOPA.
CKaJsIpHOCTIPOM3BEICHUCBEKTOPOB,eTONIPUMEHEHUEITHAX 0K /IS
HUSUIUH UYTJIOB.

Pemenune3anadcrnomMonioBeKTOPOB.
[IpuMeHeHneBeKTOPOBIIIIPEIICHUA3a/1aYKUHEMATUKUUMEXAHUK
H.

)CMBICITBIBEKTOPOBCOIIOPONHABOIIPOCHBIMITIAH.
3HaTBhONpeaeIeHUSICYMMbINPa3HOCTUBEKTOPOB, YMHOKEH
HSBEKTOPAHAYHMCII0, HCCIe0BATBICOMETPUICCKUINMDU3NY
€CKHUICMBICIIBIITUXOTIEPAIIAH.
PemaTbreoMerprieckre3aaaqicUuCIIONh30BaHUEMBEKTOPO
B.
PackiaabiBaTbBEKTOPIOABYMHEKOIIMHEAPHBIMBEKTOPAM
.Acnosb30BaThCKAIS PHOCIIPON3BEIEHUEBEKTOPOB, BBIBO/I
HMThErOOCHOBHBIECBOMCTBA.

Bo14uncasitbCyMMYy, pa3HOCTUCKATSIPHOEIPOU3BEICHUE




BEKTOPOBBKOOPIMHATAX.
IIpruMeHATH CKAJIIPHOEIPOU3BEACHUEIITHAX 0K IEH U ITTUH

WYTJIOB.
JdexkapToBbl JIeKkapTOBBIKOOPAMHATHITOYEKHAIIIIOCKOCTH. OcBauBaTbNOHATHENPSIMOYTOJIbHONCHUCTEMBIKOOPMHAT,
KOOPAUHATHI Ha | Vpasuenuenpsmou. YrnoBoiko3hpuimeHT, TaHreHCyria JIEKapTOBBIXKOOPIMHATTOYKH.
IJIOCKOCTH HAKJIOHA,TapajieTbHbIEUTIEPIIEH AUKYJISIPHBICTIPSIMBIE. HccaenoBaTbypaBHEHUEIPIMOMHOKPYKHOCTHUCOTIOPOHA
9v) VpaBHeHne OKpyKHOCTH. HaxoxaeHue KOOpAuHAT TOYEK | BOIPOCHBIMILIAH.
TePECEUCHUSIOKPYKHOCTUUTIPSIMOM. HaxomuteueHTpupaanycoKpyKHOCTUIIOCEYPABHEHUIO.
MeTo1KOOpIMHATIIPUPEIIEHUUT €OMETPUYECKUX3a/1ay. PemaTb3agaunHanaxoXICHUETOYEKIIEPECCUCHHUSTIPSMBIX
Hcnonp30BaHMEMETOAAKOOPAMHATBITPAKTHYECKMX3aJa4ax HMOKPYKHOCTEUCIIOMOIIBIOMETOIAKOOPAUHAT.
Hcnonb30BaThCBONCTBAYTIIOBOrOKOA(PPUIIEHTAIPSIMON
MPUPENICHUH 3a7a4, IJIs ONPENENICHUS PACIOJIOKEHHS
MIPSIMOM.
IIpuMeHATHKOOPAMHATHITPUPEIICHUUT €OMETPUIESCKIXU
MPaKTUYECKUX3a/1ay, JUIsl MOCTPOEHUS MATEMaTHYECKUX
Mo ieTeipeanbHbIX3a1a4(«METO IKOOPAMHAT ).
IHonb30BaTbest A MOCTPOCHUS U
MCCIEeI0BAaHU I
U (pOBBIMUPECYPCAMHU.
3HAKOMHUTBCACUCTOPHEH Pa3BUTHUATCOMETPUH
IIpaBuabHbieMHO | [IpaBHIIEHBIEMHOTOYTOJILHUKH, BEIYKCIICHUEHX3IeMeHTOB. Uncno | @opMy/InpoBaTh ONpeIeICHNE
royroibHuKH. i TUIIMHAOKPYKHOCTH. JITMHA IyTHOKPYKHOCTU. Painannasmepay MIPpaBAJIIBHBIXMHOI'OYT'OJIbHUKOB,
HAOKPYKHOCTHH rJia. HAXOAUThb UX3JIEMEHTHI.
[TnomanpkpyranerosneMeHToB(CEKTOpaucerMeHTa). IHonb30BaTHCSI NOHATUEM JUTMHBI OKPY)KHOCTH,
BBEACHHBIM CIIOMOIIBIO  IPaBUIIbHBIX
MHOT'OYI'OJIbHUKOB,
onpeaessiTh
IUI0IAAbKPYTa. Brruncnenuenomaaepuryp,BKIF0YaIOMIUXIEMEHTHIKPYTa. YHCIIOT, JUTUHY YT HHUPaIMaHHyIOMEPYyTIanooopasiry.
Beruuciienue IIpoBoauTBNEPEX0A0TPAIMAHHONMEDPBIYTIIAKT PaLyCHONH
iomaaei Ha00OPOT MO BU3YaIBHOM Omope.
(89) OmnpenensThIUIOMAabKpYTa.

BeiBoauTs ¢ opmyJibl(BrpaaycHONMpaaraHHONMEDE ) AT L
JUHAYT, IO AEHCEKTOPOBUCETMEHTOBCOIIOPOMHA




BOIIPOCHBINILIIAH.

Boruucasares momanu  Guryp,
3JIEMEHTHI

BKIIOYarOOINX

OKPYXHOCTH(KpYyra)COmopoiHACIIPaBOYHYIOMH(POPMAIIHIO.
HaxoauTtsIuiomaame3agaqaxpeanbHOMKA3HY.

JBUKeHHSA Tonsamueo0sudicenuuniockocmu. Pa30uparbpuMepsl, WUTIOCTPU P YOI ETIOHA THSI IBM)KEHH
MJIOCKOCTH( Iapannenvnovriineperoc,nosopomucummempus. Ocuuyenmpolcum | 1,1ICHTPOB HOCEHCUMMETPUU.
6u4) mempuu. D opMyJIMPOBATHLOTIPEIEIICHASATIAPAIIICTEHOTOIIEPEHOCA, IT
IIpocmeriwuenpumeneHusgpeueHuU3a0ay. OBOPOTaNOCEBONCHMMETPHHCBU3YyabHOoopoi. Haxoan
THHETIOIBUKHBIETOUKH TT000pasILy.
HaxoauTh LEHTPHI U OCH CUMMETPHIl TpocTeHIuX GuUryp
nmooOpasiry.
IlpumenamonapannenvuviiinepeHocucummempuionpupeuie
HUU2eoMempu4eckux3aoad(pazoupamovnpumepbl).
Hcnonvzoeams 01 nocmpoenus U UCCIEO008AHUL
yugposuvlepecypcoi.
IToBTOpEHHE, IToBTOpEHNEOCHOBHBIXITOHATHHHUMETOI0BKYpCOB7—9 OnepupoBaTbNOHATHAMU: QUTYPa, TOUKA,TPSIMASLyTOJI,
00001eHMe, KJIaCCOB,000011IeHUEHCUCTEMATH AU I3 HAHHIA. MHOTOYTOJIbHUK,  PaBHOOCIPEHHBIH U
PaBHOCTOPOHHHUIA
cucTeMaTu3anus [Ipocreiimme reomerpuueckue QUIYPHI M WX CBOWCTBA. | TPEYrOJBHUKH, IPSAMOYIOJIBHBIA  TPEYrOJbHUK,
Me/raHa,
- a}mﬁz( N3mepenune reoMeTpuuecKux OMCCEeKTPHCAauBBICOTATPEYT OJIbHUKA, TApAIITIENIOTPaMM,
74) BeIMYUH. T peyrobHUKY. POMO, IPSIMOYTOJILHUK,KBAAPaT, TPAIEIUs ;0KPYKHOCTh,Kac

[TapannenbHbIEUNIEPIICH AUKYITSIPHBICTPSIMBIE.
OKpyXKHOCTBHKPYT.] €OMETpUUECKUETIOCTPOCHUS. YTIIbIB

OKPY)KHOCTU.  BrnmcaHHble ¥ ONUCaHHBIE  OKPYXHOCTH
MHOTOYT'OJIBHUKOB.
[IpssmMassnoKpyKHOCTb.
YUeThIpEXYroNbHUKA. Brncannrie "u OIIMCaHHBIC
YETBIPEXYTOJIbHUKH.

Teopemallugaropannavanarpuronomerpun. Pemenreoommx

aTeJbHas;paBEHCTBOUNIO 00U E(DUTyp, TPEYTrOJIbHUKOB;
NapaJUIEIbHOCTh W NEPHEHIUKYISIPHOCTD  IPSMBIX,
yroa
MEXAY MPAMBIMH, CHUMMETPUS OTHOCUTEIIBHO TOYKH
IIPSIMOW; IIMHA, PACCTOSHUE, BEIIMYNHAYTJIA, IO A b,
MIEPUMETP.
Hcnoab3oBare  (popmyibl:
IJIOLAAN
MHOT0YTI'0JIbHUKOB,JUINHBIOKPY’KHOCTUUILIOIIAIUKPYTa,
00bEMaNpPsMOYTroIbHOTONIapalIeTIeTUIe a.

nepuMerpa |




TPEYrOJIbHUKOB.

HpaBI/UH)HI)I CMHOT'OYI'OJIbHUKH.

[IpeobpazoBanusmiockoctu. [IBmxenus. [ logooue. CummeTpust.

[Tnomane. Beruncnenuennoniaaeit. [Inomaaunogo6HbIxuryp.
JlekapTOBBIKOOPIMHATHIHAIIIIOCKOCTH.

Ol'[epI/IpOBaTL NMOHATHUAMM: MpAMOYTroJibHas
cHucTéMa

KOOpAMHAT, BEKTOp; MCNOJAb30BAaTh OSTU IOHSITHUSA
JUIst
[IPEJICTABICHHS TaHHBIXUPELLIEHHSI3a,1a4,BTOMUHNCIIEU3
JPYTrUXy4eOHBIXIIPEAMETOB.
Pemate 3agaum Ha TIOBTOpEHHE OCHOBHBIX
IIOHSTHIA,

BekToppIHAIIIOCKOCTH.

WJUTFOCTPAIUIOCBA3EUMEK Iy pa3InYHBIMUYACTSIMUKYPCA.
BriOupaTbMeToAIIsIpeIICHU3a1auH.
PemaTp3agaunn3noBceTHEBHOMKA3HI.




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

* Maremaruka. ['eometpus: 7-9-¢ kinaccel: 0a30BbIM YPOBEHb: YUeOHUK, /-9

knaccel/ Atanacsa JI.C., Byry3oB B.®., Kanomues C.b. u npyrue,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IUIA YYUTEJIA

1 7 H.®. I'aBpuiiosa KM Mocksa
I'eomeTtpus BAKO
2 7 JI.C. AtaHacsau PabouasteTpanp MockBa
I'eometpus [Ipoceemienne
3 8 H.®.I"'aBpuioBa KM Mockga
I'eomeTpus BAKO
4 8 JI.C.Atanacsan Pabouas Mocksa
['eomerpus TETpAb [Ipoceemienne
5 8 A.B.®apkos TecTsr Mockga
reoMeTpus «IK3aMeH»
6 | 'eomerpus MuitieHKO TemaTnueckuerect MockBa
7,8.,9 KII. Bl [Ipoceemienue
7 | 'eomeTpus M.A. Nuenckas | CamoCTOSITEIbHBIC Mocksa
7,8.,9 KII. u [IpocBemenune
KOHTPOJIBHBIEPA0O
TBI
8 9 A.H.Pypykun KM Mocksa
['eomeTpus BAKO
9 TexHomornueckue
7,8,9 I" 10.KoBryn KapThl YPOKOB MO ?onrorpa%
I'eomerpus y4E€OHUKY Yuaurens
JI.C.AraHacsaHa
10 7,8,9
MeTtonnueckuepek Mocksa
['eomeTpust JI.C. AtaHacsau OMEH AT ([TpocBeleHIey
dIr'oC '
11 7,8,9 H.®. I'aBpuiiosa [Toypounbie Mocksa




I'eomerpus

pa3paboTku
K YMK
JI.C.Atanacsana

"BAKO"

HU®POBBIEOBPA3OBATEJ/IbBHBIEPECYPCBIMPECYPCBICETUUMHTEPHET
1. «lIxompHbrioMorHIK»: http://school-assistant.ru/

o OB W N

. «IxonpHasiMaTemarukax:http://math-prosto.ru/index.php
. «SIKmacce»:http://lwww.yaklass.ru
. denepanbHbIileHTPUHPOPMAIIIOHHO-00pa3oBaTebHbIXpecypcoB: http://eor.edu.ru/.

. Unopmannonnas cucrema "EnnHoe OKHO A0CTyna K

obpasoBatenbHbBIM pecypcam':http://window.edu.ru/.

7. ®epepanshbiiinopran"Poccuiickoeoopazoanue':http

:/lwww.edu.ru/.KomnekmusO0Pu LIOP.

"OTtkperThiiikaace"http://www.openclass.ru/

. EmunaskomnexkuusimdposeixoopasoBatenbHbIxpecypcos:http://school-ollection.edu.ru/.



http://school-assistant.ru/
http://math-prosto.ru/index.php
http://www.yaklass.ru/
http://eor.edu.ru/
http://school-ollection.edu.ru/
http://window.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.edu.ru/
http://www.openclass.ru/

	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	СОДЕРЖАНИЕ ОБУЧЕНИЯ 7 КЛАСС
	8 КЛАСС
	9 КЛАСС
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ
	8 КЛАСС (1)
	9 КЛАСС (1)
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ УЧЕБНОГО КУРСА «ГЕОМЕТРИЯ» (ПО ГОДАМ ОБУЧЕНИЯ)
	УЧЕБНО-МЕТОДИЧЕСКОЕ ОБЕСПЕЧЕНИЕ ОБРАЗОВАТЕЛЬНОГО ПРОЦЕССА
	МЕТОДИЧЕСКИЕ МАТЕРИАЛЫ ДЛЯ УЧИТЕЛЯ
	ЦИФРОВЫЕОБРАЗОВАТЕЛЬНЫЕРЕСУРСЫИРЕСУРСЫСЕТИИНТЕРНЕТ


