MHUHUCTEPCTBO INPOCBEIEHUS POCCUIMCKOI POEJEPAILIUUA
Mununcreperso o6pazosanus Teepckoii 06.aacTn
Oraen o6pazoBanus AaMuBHCTpauHy Anapeanosasckoro MO

MOY ACOUI N22

Paccmotpeno Ha 3acenanun MO
npoToKoJI Nel
oT «29» aBrycra 2023 r.

IIpuHATO Ha 3acelaHUM METOAMYECKOTO COBeTa
npoTokoia Ne 1
oT «29» aBrycra 2023 r.

Pa6ouas nporpamma
0 reoMeTpHH
nas 8 - 9 knaccos

OCHOBHOrO o0mero o6pasoBanus

Anapeanons, 2023 rox



ILnanupyemble pe3ybTaThl H3yueHHs npeamera «'eomeTpus»

Hcnonvzosamos Ipu pCHICHUN MATCMATHYCCKUX 3ada4, UX 000CHOBAaHUH U ITPOBEPKEC HalJICHHOTO

peiCHUd 3HAHUC O:

OCHOBHBIX '€OMETPUYECKUX IMOHATUAX: TOYKA, MPAMasi, INIOCKOCTh, Jy4, OTPE30K, JIOMaHasd,
MHOTOYT'OJIbHUK;

OIIpe/IeNICHUN YIila, OUCCEKTPUCHI YIJIa, CMEKHBIX U BEPTUKAIbHBIX YIJIOB;

CBOMCTBAX CMEKHBIX U BEPTUKAJIbHBIX YIJIOB;

OIpeJIeJIEHUH PABEHCTBA FEOMETPUUECKUX (PUTYpP; IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB;
IeOMETPHUECKUX MECTAaX TOYEK; OUCCEKTpUCE yria U CEpPeJUHHOM IEpIEHAUKYIAPE K OTPE3KY
KaK F€OMETPUYECKUX MECTax TOYEK;

OIPEJIECIICHUY NapAIUICIIBHBIX NPAMBIX; IIPU3HAKAX U CBOMCTBAX MMAPAJUICIBbHBIX IIPSMBIX;

AKCHOME I1apaJUIEIbHOCTH U €€ KPaTKOW UCTOPUH;

(dbopMysie CyMMBI YIIIOB TPEYTOJILHUKA;

OINPEJICIICHUU U CBOMCTBAX CPEIHEH JIMHUM TPEYTrOJIbHUKA,

teopeme dDaneca.

IIpumenams CBOMCTBA CMEXHBIX U BEPTUKAJIBHBIX YIJIOB IIPU PEILIEHUH 3aa4;

HaxoOums B KOHKPETHBIX CUTYaLUsAX PaBHbIC TPEYTOJbHUKHU U JOKA3bIBaTh X PABEHCTBO;
YCmMaunaenueams Napajule]IbHOCTh IPSIMBIX U IPUMEHATh CBOMCTBA NapajlIEIbHBIX MPSMBIX;
NpUMeHAMb TEOPEMY O CyMME YIJIOB TPEYTOJIbHUKA,

UCNnoIb306amb TEOPEMY O CPEIHEH JIMHUU TPEYroJbHUKA U TeopeMy PDaseca py peIIeHnH 3a/1a4;
HaxoOums PEIIeHUs GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HMCIOJb3YIOTCS
MaTEMaTHYECKHUE CPEICTBA;

co30aéamv MPOIYKT (pe3yabTaT MPOEKTHOM NEATENBHOCTH), Ul U3YUYEHHUS U ONMUCAHUS KOTOPOTO
UCIIOJB3YIOTCSA MAaTEMAaTUUECKUE CPELICTBA.

Hcnonvzosams IpU pCHICHUN MAaTCMATHYCCKUX 3aaa4, UX 00OCHOBAHHH U ITPOBEPKE HaNJICHHOTO

pEeLIEeHNsT 3HAHUE O:

OTpeNIeJICHUN TMapajuiesiorpaMMa, pomOa, TMpsSMOYTOJIbHUKA, KBaJpara, WX CBOWCTBaX U
MPU3HAKAX;

ONpPEACIICHUH TPaNCUH; JIEMEHTAX TparelUun; TEOPEME O CPEAHEN JTUHUH TPAICLINH;
ONPEACIIEHUN OKPYKHOCTH, KPyra U UX DJIEMEHTOB;

TeopeMe 00 U3MEPEHUH YTIIOB, CBA3aHHBIX C OKPYKHOCTBIO;

ONpPENCIICHUM W CBOMCTBaX KacaTelIbHBIX K OKPY)KHOCTH; TEOPEME O PaBEHCTBE [IBYX
KacaTelIbHbIX, IPOBEAEHHBIX U3 OJTHON TOUYKH;

ONPEACIICHUY BIIMCAHHOM Y OITMCAHHOW OKPYKHOCTEH, UX CBOMCTBAX;

OTIpeIeJICHUN TPUTOHOMETPUYECKHE (YHKIIMA OCTPOTO YIJIa, OCHOBHBIX COOTHOIICHHH MEXKITY
HUMU;

puéMax peleHus IpPsIMOYTOJIbHBIX TPEYTOJIbHUKOB;

TpUroHOMeTpHUecKuX (QyHKIusx yriaos ot 0 go 180°;

TEOPEME KOCUHYCOB U TEOPEME CUHYCOB;

MpuéMax petieHus: IPOU3BOJIbHBIX TPEYTOJIbHUKOB;

dbopMynax s MIOMAAN TPEYTOIbHIKA, MapajlieiorpaMMa, TparneinH,

teopeme [Tudaropa.



- Ilpumensamov TpU3HAKU U CBOWCTBA MapajuieJorpaMma, pomoa, MpsSMOYroibHUKA, KBaJparTa Mpu
pelieHnu 3a1ay;

- pewams NPOCTEUILINE 3a/1a4U HA TPAICLHIO;

- HaxoOumbv TPATYCHYIO MEPY YIJIOB, CBA3aHHBIX C OKPY>KHOCTBIO; yCTaHABIMBATh UX PaBEHCTBO;

- npumeHsmb CBOMCTBA KacaTEJIbHBIX K OKPY>KHOCTH IIPU PEIICHUH 3a/a4;

- pewams 33]]a4¥ Ha BIMCAHHYIO U ONHCAHHYIO OKPY>KHOCTb;

- 8bINOJHAMbL OCHOBHBIE TEOMETPUYECKHE TOCTPOEHUS C IOMOLIBIO LIUPKYJIS U JIMHEUKH;

- HaxoOumv 3HAYEHUS TPUTOHOMETPUYECKHX (YHKIHMA OCTPOrO yria dYepe3 CTOPOHBI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

- npumensmb COOTHOIIEHUS MEXIY TPUTOHOMETPHUYECKUMHU (DYHKIMSIMHU MPHU PEIICHUH 33/1ad; B
YaCTHOCTH, 110 3HAYCHHUIO OJTHOM U3 PYHKIHIA HAXOAUTh 3HAUCHUS BCEX OCTAIBHBIX;

- pewams NPSIMOYTOJIbHBIE TPEYTOJIbHUKH;

- c600ump paboTy ¢ TpUroHOMeTpuueckuMu ¢GyHkiusmMu yriaoB or 0 mo 180° k cimyyaro ocTpbIX
yIJIOB;

- npumemnsimsv TEOPEMY KOCHUHYCOB M TEOPEMY CUHYCOB IIPH PELICHUU 33]1a4;

- pewams TPOU3BOJIbHBIE TPEYTOJIbHUKY;

- HaxoOumbv IJIOWAAN TPEYTOJIbHUKOB, MApaJUIeIOrPaMMOB, Tparneuii;

- npumensmo Teopemy lludaropa npu pemeHuu 3a1ag;

- HaxoO0umwv MPOCTEUIINE TE€OMETPUUECKUE BEPOSITHOCTH;

- HaxoO0umsv PEUICHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIOJIBb3YIOTCS
MaTeMaTU4YeCKHe CPEICTBA;

- co30asams MPOAYKT (PE3yNbTaT MPOCKTHOM ACSITEIBHOCTH), ISl U3YUEHUSI M OMIHCAHUSI KOTOPOTO
WCIIOJB3YIOTCA MATEMAaTHUYECKUE CPEJICTBA.

Hcnonvzoeame ipu pellIeHNA MaTEMAaTUUECKHUX 3a/1a4, UX 0OOCHOBAaHUU U MIPOBEPKE HANJIEHHOTO
pelieHus 3HaHue o:

- TIpU3HAaKaXx Mojo0us TPEYroJIbHUKOB;

- TeopeMe O MPONMOPLHOHATIBHBIX OTPE3KAX;

- CBOMCTBE OMCCEKTPHUCHI TPEYTOJIbHUKA;

- MPONOPUMOHAIBHBIX OTPE3KaX B MPSMOYTOJIbHOM TPEYTOJIbHUKE;

- IPONOPUUOHAIBHBIX OTPE3KaX B KPYTE;

- Teopeme 00 OTHOIICHUH TUIOMIA e MOJOOHBIX MHOTOYTOJIbHUKOB;

- CBOMCTBaxX TMPaBUJBHBIX  MHOTOYTOJILHHKOB;, CBSI3M  MEXJYy CTOPOHOM  MPaBHIBHOTO
MHOT'OYTOJIbHUKA M payCaMH BIIUCAHHOTO U ONMMMCAHHOTO KPYTOB;

- OINpeaeneHHUH UTHHBI OKPY>KHOCTH U (opMyIie AJisi e€ BIYUCIICHUS;

- (hopmyIie TUIoNaau MPaBIIIBHOTO MHOTOYTOJIFHUKA,

- OmpeleNeHUU TUIONIAaH Kpyra u Gopmyie mist e€ BeuanuciaeHus; Gopmyse i BEIYUCICHUS
IJTIONIAJeH YacTen Kpyra;

- TIpaBWJIC HAXOXIEHUSI CYMMBI U PA3HOCTU BEKTOPOB, TPOU3BEICHUS BEKTOPA HA CKAJISIP; CBOMCTBA
ATUX ONEpalui;

- OmpeleNeHUN KOOPJIMHAT BEKTOPA M METOJIaX X HAXOX/ICHNUS,

- TpaBUIJIE BBHIMIOJHEHUH ONepannii HaJ BEKTOPaMH B KOOPIMHATHOHN QopMe;

- ONpEeNeTICHUH CKAJIIPHOTO MPOU3BEACHUS BEKTOPOB U (DOpMYIIe IS €T0 HaX 0K ICHHUS;

- CBSI3U MEXIYy KOOpJIMHATAMU BEKTOPOB U KOOPJIMHATAMH TOYCK;

- BEKTOPHBIM M KOOPAMHATHBIM METOJAaX PEIICHHS T€OMETPHUECKUX 3a7a4.



- (opmynax oObEMa OCHOBHBIX MPOCTPAHCTBEHHBIX I€OMETPUYECKUX (UTYp: Mapajuieienumnesna,
KyOa, mapa, HIMIMHIpa, KOHYCA.

- IIpumenams IpU3HAKU TTIOAOOUS TPEYTOIHHUKOB IPU PEIICHUH 3a/1a4;

- pewamp IPOCTEUIINE 3aJa4 HA TPOIOPLHUOHAIBHBIE OTPE3KH;

- pewamp IPOCTEHINNE 3a/1a41 Ha TPABUIILHBIE MHOTOYTOJIbHUKH;

- Haxooumbv JAIMHY OKPYKHOCTH, TUIOILIA b KPYTa U €ro 4acTei;

- 8bINOJIHAMY ONIEPAIMU HAJl BEKTOPaMH B TEOMETPHUYECKOI U KOOpANHATHOHU (opme;

- HaxoOumy CKAIAPHOE MPOU3BEIACHUE BEKTOPOB U MPUMEHSTH €ro JUIi HaXOXKACHUS Pa3IMYHBIX
TE€OMETPHUECKUX BEJTHYNH;

- pewiamb TEOMETPUYECKHE 33]]a4l BEKTOPHBIM U KOOPJMHATHBIM METOJIOM;

- NpumeHsmb TEOMETPUUECKHUE IPe0Opa30BaHusl IVIOCKOCTHU IIPH PEIIEHUH TeOMETPHUECKUX 3a/]ay;

- Haxooumsv 00bEMBI OCHOBHBIX POCTPAHCTBEHHBIX TE€OMETPHUCCKHUX (PUTYD: MapauIeIenuresa,
KyOa, mapa, HWIMHApa, KOHYCA;

- HAaX00umv PEUICHUS «GKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/1a4, B KOTOPBIX HCIOJB3YIOTCS
MaTeMaTU4ecKue CPeICTRa;

- co3z0asamb MPOAYKT (pE3ybTaT MPOEKTHOMN AEATEIBHOCTH), Ul U3yYEHUS U OMHCAHUs KOTOPOTO
UCTIOJIB3YIOTCSl MaTEMaTHYECKHUE CPEJICTBA.

Conep:xanue yueOHOro Kypca

8 KJIACC
I'eomerpuueckue purypsi

Jlomanas. MHOroOyrojipHUK, €ro 2JIEMEHTbl UM €ro CBOWCTBAa. Pacrmo3HaBaHME HEKOTOPBIX
MHOTOYI'OJIbHUKOB. BBbINykible U HEBBITYKJIbIE MHOIOyrojibHUKM. CymMma BHEUIHMX YIJIOB
BBIIIYKJIOTO MHOT'OYTOJIbHHKA.

Cpennsist muHus TpeyrojabHuka. YersipexyroibHuku. CymMmma YIiloB BBITYKJIOIO YETHIPEXYrOJbHUKA.
[TapannenorpamM, pom0, NPSIMOYTOJIBHUK, KBaJpaT, Tpameuusi, paBHOOEIpEHHas Tpamenus,
npsiMoyrosibHas Tpaneuus. CBoicTBa M NMpHU3HAKU MapajjienorpamMmma, pom0a, mpsiMOyTroJIbHHKA,
kBagpara. OceBas cumMmeTpuss reoMerpudeckux  ¢uryp. lLleHTpanpHas  cuMMmeTpus
reOMETPUUYECKUX PUTYP.

OKpyKHOCTb, KpYI, UX JJIEMEHTBl U CBOMICTBA; LIEHTpaJbHblE U BIMCAaHHbIE yribl. KacarenbHas u
CeKyllasi K OKpPY)XHOCTH, HUX CBOMCTBa. BmucaHHble W ONHUCaHHBIE OKPYXHOCTH JUIS
TPEYrOJIbHUKOB, YETHIPEX YT OJIbHUKOB.

Pemenue 3a1a4 Ha BBIYMCIIEHNE U JI0KA3aTENbCTBO C UCIIOJIB30BAHUEM CBOMCTB M3YYEHHBIX (PUTYP.
OTHOmIEeHHUs

Teopema aneca. Yerblpe 3amedaTeNbHBIX TOYKM TpeyrosbHuka. CBoilcTBa OHMCCEKTpPUCHI U
CEepeIMHHOTO TeprneHauKyisipa. [IpomoprmonansHbie oTpe3ku, mnomodue duryp. I[lomoOHbie
TpeyroabHUKHU. [Ipu3Haku momobus. B3zaumHOe pacnosiokeHue NpsSMOW U OKPYXHOCTH, IBYX
OKPY>KHOCTEH.

Pemienue 3a1a4 Ha BEIYMCIIEHUE U JIOKA3aTENBCTBO C UCIIOIBb30BAHUEM CBOMCTB U3yYEHHBIX (QUTYP.
N3mepenus 1 BbIYHMCICHUSA

I'pagycHas Mepa nyru OKpy>KHOCTH. 3HAUEHUsI CHHYCa, KOCUHYCca M TaHreHca s yrios 30°, 45°, 60°.
[Tonsatne o miomanu TIOCKOW (UTYpsl W ee cBoicTBax. M3mepenue miomanei. EguHuIb
n3MepeHus Iomaan. @opmynsl IIIOMEAAN TPEYrojbHUKA, NapajjiesiorpaMMa U €ro 4acTHBIX
BHIOB, Tpanenuu. CpaBHeHWe W  BbuucieHue  1wiomaneii. Teopema  Ilmdaropa.
Tpuronomerpuueckrue QyHKIIMH OCTPOTO yria B MPSMOYTOJbHOM TpeyroibHUKE. Pemenue 3amaq
Ha BBIYUCIIEHUE U JI0Ka3aTeIbCTBO C UCIOIb30BAaHUEM CBOMCTB M3YUYEHHBIX (QUTYD.
I'eomeTpuyeckue npeodpazoBaHus

[lonsitue mnpeoOpazoBanus. IlpeacraBieHue o MeTampeIMETHOM MOHITHH <«IIpeoOpa3oBaHUE.
[TonoGue. IlpakTHueckue NPUIOKEHUS MOAOOHMS TpeyroJbHUKOB. llogobue mpou3BOIBHBIX
¢buryp. Pemenne npakTudeckux 3a/1a4 ¢ UCMOJIb30BaHUEM CBOMCTB U3Y4YEHHBIX (QUTYP.

HcTropust MaTeMaTHKHU

Hctopus uncna . 3onotoe ceuenue. «Hauana» Epxinpa. JI Ditnep, H.W.Jlo6auesckuii. P. Jlexapr, I1.

®epma. [IpuMepsl pa3IMUHBIX CUCTEM KOOpAUHAT.



Ot 3emnenenus k reomerpuu. [ludarop m ero mkomna. Panec, Apxumen. [ImatoH u ApucTtorens.
['eomeTpus M UCKycCTBO. ['eoMeTpuUecKre 3aKOHOMEPHOCTH OKpykaromero mupa. CopusMsl,
MapaioOKCHI.
9 KJIACC
I'eomerpuueckne purypnbi
HpaBI/IJIBHBIe MHOI'OYI'OJIbHHUKH. Bromcannple M ommcaHHBIE OKPY’KHOCTU JIA HNPAaBUIIBHBIX
MHOTOYTOJIbHUKOB. OKPY>KHOCTb, KPYT, KPYTOBOIl CEKTOD.
CpeI[HSISI JIMHUSA TPparCuuu.
Pemenue 3aa4 Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO C MCMOJIb30BAHUEM CBOMCTB M3YUEHHBIX (PUTYP.
I'eomeTpnueckue Gpurypsl B npocTpancTBe (00beMHbBIE Tea)

MHororpasHuk ¥ ero 3aeMeHTbl. Ha3BaHUs MHOTOTPAaHHUKOB C Pa3HBIM MOJOKEHHEM U KOJIMYECTBOM
rpaneii. [lepBuuHble TpeacTaBiIeHUs O MHUpaMUie, MapajieNnenurnene, npusme, cdepe, mape,
LUJIMHIPE, KOHYCE, UX 2JIEMEHTaxX U IMPOCTEHUIINX CBOUCTBAX.

OTHoOmIEeHNs

CuHyC, KOCHHYC, TaHI'€HC, KOTaHreHC. OCHOBHOE TpPHUIOHOMETPUUYECKOE TOXAECTBO. Dopmyiibl
npuBeleHusd. Pemienue 3ajgad Ha BBIYMCIEHUE M JIOKA3aTEIbCTBO C HCIOJb30BAHUEM
CBOWCTB M3y4YEHHBIX (QUTYD.

HN3mepeHusi M BIYUCICHUS

Tpuronomerpuyeckue (QGyHKIUM TYmoro yria. BbeluMcieHHe 3IEMEHTOB TPEYrOJbHUKOB C
HCMOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOWEHU. Teopema cuHycoB. Teopema KOCHHYCOB.
Pewienue TpeyroibHUKOB

@opMyna I BBIUUCIEHUS IUIOLNIAAM IPABWIBHOIO MHOTOYTOJIBHUKA, €ro CTOPOHBI M paauyca
BIIMCAaHHOM OKPYXHOCTH. POpMYIIbl IJIMHBI OKPY>KHOCTH, IUIOLIAJAN KPyra U IJIOMaad KPpyroBoro
cextopa. @opmyJibl U1 BBIYMCIICHUS KOOPAUHAT TOYKH.

[IpencraBienue 06 oobeme u ero cBoicTBax. Msmepenune oobema. Equnuiib uamMepeHus: 00beMoB.

Pemenne 3a1a4 Ha BEIYMCIICHUE U JIOKA3aTEIBLCTBO C UCTIOIB30BAHUEM CBOMCTB M3yUCHHBIX (BUTYP.
I'eomeTpuueckune npeodpazoBaHus

JBwxenus. [loBopor u mapamienbHblii nepeHoc. KomMOumHanmmuu JBM)KEHHM Ha IUIOCKOCTH M HUX
CBOMCTBA.

Pemenne nmpakTH4ecKUX 3aJad C UCIOJb30BAaHUEM CBOWCTB M3YUYEHHBIX (QUTYD.

BekTopbI M KOOPANHATBI HA IVIOCKOCTH

[lonatue BekTOpa, NeMcTBUS HAJ BEKTOpAaMH, HCIOJIb30BaHUE BEKTOPOB B (HU3UKE, pa3lIOKeHHUE
BEKTOpA Ha COCTABJISIIOLINE, CKATIIPHOE IPOU3BEICHHUE.

Koopaunatsl. OCHOBHBIE OHATHSA, KOOPIANHATBI BEKTOPA, PaCCTOSHUE MEXKIYy ToukaMu. KoopauHaTs!
cepeauHbl oTpe3ka. CBsA3b MEXy KOOpAMHATAMU BEKTOpa M KOOpAMHATAMU €0 Hayaja U KOHIIA.
VYpaBHeHUs Guryp.

IIpuMeHeHne BEKTOPOB ¥ KOOPAWHAT ISl PEIIEHUS TPOCTEUIINX T€OMETPUYECKUX 3a/1a4.

Hcropusi MaTeMaTUKH

Brinaromuecs MaTeMaTuKy M MX BKJIaJ B Pa3BUTHE HAYKH.

[TocTpoeHre mpaBUIBHBIX MHOTOYrOJIbHUKOB. Tpucekius yria. KBagparypa kpyra. YaBoeHue KyoOa.
«Hauana» Esxinpna. JI Ditnep, H.U.JIobaueBckwuii. icTopus msiToro mocrynara.

I'eomerpusa u mckyccTBo. I'eomeTprueckue 3aKOHOMEPHOCTH OKPYXKAroIero mMupa. ACTpOHOMHUSA U
reomeTpus. UTo M Kak y3Haiau AHakcarop, DpatocheH u Apuctapx o pazmepax JIyHsl, 3emiau u
Comaua. Paccrosaus ot 3emnu 10 JIynsl u Connua. M3mepenune pacctosHus ot 3emin 10 Mapca.
Codusmbl, mapa1oKChl.



TemaTnuyeckoe MIIAHMPOBAHUE

Kiace I'naBa KosmmuecTBo
9acoB

8 kiacc UeThIpexyrojlbHUK 14
[Tnomans 14
[TogoGHBIE TPEYTOJILHUKN 19
OKpYXHOCTb 17
IToBTOpeHue 4

9 knacc [TonsiTue BekTOpa 12
Mertoa KoopauHAT 13
CoOTHOIIICHNE MEX/Ty CTOPOHAMH U YIIIaMH TPEYTOJIbHUKA. 12
CkansipHOE IPOM3BEICHUE BEKTOPOB
JlHa OKpY>KHOCTH U TUIOIIAIb KpyTra 12
JBr>xenue 4
HavanbsHbie cBeIeHUS U3 CTEPEOMETPHH 2
006 akcuomMax reoMeTpuu 1
[ToBTOpEeHME 12

YMK

Teometpust. 7-9 kmacc: yueb. mis obmieodpazosat. opranuszanuii / [JI.C.Artanacsn, B.®.byry30B,
C.b.Kagomues u ap. |.7-e uzn., ., M.: [Ipocsemenne, 2019. 383 c.



