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AnantupoBaHHas pabouvas mporpamma ydeOHOro kypca «l'eomeTpusi»,
7-9 Kjacchl COCTaBJI€HAa HA OCHOBE (heliepanbHOr0 KOMIIOHEHTA TOCYAapCTBEHHOIO
00pa3oBaTEILHOTO CTaHJIapTa OCHOBHOIO 00IIero oOpa3oBaHUs MO MaTeMaTHKeE,
«O0s13aTeIPHOT0 MUHMMYMa COJEPKaHUS OCHOBHOI'O OOIIEro 00pa3oBaHUs IO
MareMatuke», paboyeil mnporpammsl 1o reomerpun B. @. byry3zoa M.
«IIpocsemienue», 2015, genepanbHOro nepevHs y4eOHUKOB, PEKOMEHIOBAaHHBIX
MunuctepctBoM o60pa3oBanus Poccuiickoit ®denepali K HCHOJIb30BaHUIO B
00pa3zoBaTeILHOM Ipoliecce B 00111e00pa30BaTEbHBIX YUPEIKICHUIX.

[Iporpamma peanusyercs COOTBETCTBEHHO yueOHuUKYy ['eomerpus 7-9
kiaccel. ABTopsl: JI. C. Atanacsin, B. @. byty3os, C. b. Kagomiies, 3. I'. I[To3Hsik,
N. N. IOauna. M. «IIpocsemienue» 2014.

Ha u3yuenue npenmera oTBOIUTCS 2 Yaca B HEJIEN0, 68 4acoB 3a y4EOHBII
roJi, BCero 3a Tpu roja odyuenus 204 yaca.

®opMbI MPOMEKYTOYHON U UTOTOBOM aTTECTAI[MU: KOHTPOJIbHBIE paOOTHI,
JUKTAHTBI, CAMOCTOSITENIbHBIE PAOOTHI.

[Iporpamma ucnosnb3yercs 0e3 U3MEHEHUH e€ coepKaHusl.

VY oOyuyaromuxcsi aJanTUPOBAHHBIX KIJIACCOB OTMEYAIOTCS HAPYIICHUS
BHUMAaHUS, MMaMITH, BOCIIPUATUS U JIp. TO3HABATEIbHBIX MPOIECCOB, YMCTBEHHOM
paboTOCTIOCOOHOCTH W LIEJICHANPABICHHOCTH JEATEIbHOCTH, B TOM WM WHOMN
CTENIEHU 3aTPYAHSIONIME YCBOCHHUE IIKOJbHBIX HOPM U IIKOJBHYIO aJaNTalluio B
nesnoM. [Ipou3BONBHOCTB, CAMOKOHTPOJb, CaMOPETYJSAlHS B TIOBEACHUH W
NEeSTENbHOCTH, KaK TMpaBuiio, cPOpMUpOBaHBl HegocTaTouHo. (OOydaeMocThb
yIIOBJIETBOPUTENbHASL, HO YAaCTO M30UpATENIbHAsE U HEYCTOWYMBAs, 3aBUCAIIAS OT
YPOBHS CJIOXHOCTH U CyOBEKTHBHOW MPUBIEKATEILHOCTH BHIA ACSATEIBHOCTH, a
TaKXKe OT aKTYaJIbHOTO AYMOIIMOHAIBHOTO COCTOSIHHUS.

Jliist o0y4aromuxcst ¢ 3aIepKKON MICUXUYECKOT0 Pa3BUTHSA, OCBAMBAIOIINX
AOOIT OOO, xapakTepHbl cieaywomue craenupuyeckue o00pa3oBaTelbHbIC
MOTPEeOHOCTH:

«  obecrieyeHue KOPPEKIIMOHHO-Pa3BUBAIOLLEH HaIPaBJICHHOCTH
oOydYeHHsI B paMKaxX OCHOBHBIX 00pa30BaTENIbHBIX 00JIaCTel;

. HATJISATHO-/ICWCTBEHHBIN XapaKTep COAepkKaHus 00pa30BaHMUS;

*  YOPOIUEHHUE CUCTEMBI  Y4EOHO-ITO3HABATEJIBHBIX 3aj;ad,

pemaemMbIx B Mporecce o0pa3oBaHus;

*  OpraHmsanusi Iporecca oOy4eHHUs C y4eTOM CHEUU(PHKH YCBOCHMS
3HaHUM, YyMEHUW U HaBbIKOB oOywaromwmmuca c¢ 3[IP  («momaroBom»
IPENABABICHUA MaTepuasa, JO3UPOBAHHOW IMOMOIIM B3pPOCIOIrO, WCIOJIb30BAHUU
CHEeUUaNbHBIX METOJIOB, NPHUEMOB M CPEJCTB, CIOCOOCTBYIOIIMX Kak OOIIeMy
Pa3BUTHIO OOY4YaIOMIErocsi, TaK M KOMIIEHCAIIMU WHJWBHUAYaJbHBIX HEIOCTATKOB
pa3BUTHUA);



« obecneyeHWe  HENPEPHIBHOIO  KOHTPOJIA 32  CTAHOBJIEHUEM
y4e0HO-TI03HaBAaTENbHOM JAESTENIBHOCTH O00YyYaloIerocs, MpoJ0HKAIOIIErocs 0
JIOCTH>KEHUSI YPOBHSI, TO3BOJISIIOIIETO CHPABISTHCA C YYEOHBIMU 3aJlaHUSIMU
CaMOCTOSITEIBHO;

*  TIIOCTOSHHAs IMOMOIIb B OCMBICIICHUH W PACIIUPEHUU KOHTEKCTA
YCBAMBAEMbIX 3HAHWUW, B 3aKPEIUVICHUM M COBEPILICHCTBOBAHUU OCBOEHHBIX
YMEHUHU.

Ilnanupyembie pe3y/ibTaTbl OCBOCHUS Y4eOHOI0 NpeaMera
Harusanas reomerpust
BrlnmyckHUK HayuuTCs:
1) pacrio3HaBaTh HA YEPTEKAX, PUCYHKAX, MOJIEIIAX U B OKPYXKAIOIIEM MUPE
IJIOCKUE U MTPOCTPAHCTBEHHBIC T€OMETPUUECKHE (PUTYPHI;
2) pacno3HaBaTh pa3BEPTKU KyOa, MPSMOYTOJIbHOTO Mapaieienunesa,
MPaBWILHON MUPAMUIBI, IAJIUH]IPA U KOHYCA;
3) OTIPENICIIATH 1O JTUHEUHBIM pa3MepaM pa3BEPTKU (PUTYPHI IUHEHHBIC
pa3Mepsl camoii pUrypsl 1 Ha000pOT;
4) BBIUUCTSATh 00BbEM MPSMOYTOJIHHOTO MapasiieenuIe/a.
Buinycknuuk nonyuum 603moxicHocmy.:
5) BLIYUCTAMb 0O0BLEMBL NPOCMPAHCTNEEHHBIX 2e0MempU4ecKux ueyp,
COCMABNEHHBIX U3 NPAMOY20JIbHbIX NAPAJLIeNIenunedos,
6) yenyoums u pazeums npeocmasieHus 0 npoCmpaHCcmeeHHbIX
2eomempuieckux guaypax;
7) NpUMeHAmMb NOHAMUEe PA36EPMKU OJisl BbINOHEHUSL NPAKMUYECKUX
Pac4emos.
I'eomeTpuueckue purypsi
BrinyckHuK HayyuTCS:
1) II0JIb30BATHCS A3BIKOM I'€OMETPHUH I ONIMCAHUS ITPEAMETOB OKPYKAFOIIETO
MHPA U UX B3AaUMHOTO PACIIOJIOKEHUS;
2) pacro3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX T€OMETPUUECKHUE
Gurypsl 1 UX KOHQUTYpaIUY;
3) HAXOJUTh 3HAYCHUS JUTMH JTUHEHHBIX AJIEMEHTOB (PUTYP M UX OTHOIICHUS,
rpagycHyto mepy yrioB oT 0 1o 180°, npuMeHss onpeneeHus, CBOMCTBAa U
MpU3HaKH PUTYP U UX DJIIEMEHTOB, OTHOIIEHUs Puryp (paBeHCTBO, Mog00MeE,
CUMMETPHUH, TIOBOPOT, NapalJeIbHbIN NEPEHOC);
4) ONEePHUPOBATH C HAYAJIbHBIMU MOHITUSIMHU TPUTOHOMETPHUU U BBITIOJIHSITh
3JIeMEHTapHbIe onepanuu Haj GYHKIUSIMU YIIIOB;
5) pelIaTh 3a/1a4n Ha JOKa3aTeJIbCTBO, ONUPAsICh HA U3YYEHHBIE CBOMCTBA
(GuUryp v OTHOIICHUN MEXKY HUMU U IPUMEHSISI U3yUYEHHBIE METOIbI
JI0KA3aTeNbCTB;



6) peraTh HeCIOXKHBIE 3a/1a4M Ha TIOCTPOCHHE, IIPUMEHSISI OCHOBHBIC
AITOPUTMBI TIOCTPOCHHS C TIOMOIIIBIO ITUPKYJISI M IMHEHKH;

7) peraTh NPoCTeHIINE MITAHUMETPUIECCKUE 3a/1a4d B IPOCTPAHCTRE.
Buvinycknuk noayuum 603mMo#CHOCMb !

8) 081a0emb Memooamu peuieHust 3a0ay Ha 8bIYUCTEeHUsL U OOKA3AMeIbCmed.:
MemoooM Om NPOMUBHO20, MEMOOOM NOO0OUS, MemoOOM nepedbopa 8apuanmos u
MEMOOOM 2eOMeMPUYECKUX MeCM MOYeK;

9) npuobpecmu onvim NPUMeHeHUs anleedpauiecKkoeo u mpueoHOMempuiecKkoeo
annapama u uoeti OBUNCEeHUsI NPU PeuleHUU 2eOMeMPULECKUX 3a0ay;

10)  osrademv MpaoUYUOHHOU CXeMOU peueHus 3a0a4 Ha NOCMPOeHUe C
HOMOWBIO YUPKYJISL U TUHEUKU. AHAU3, NOCMPOeHUe, 00KA3amenabCmeo u
uccieoosaue,

11)  Hayuumbcs peulams 3a0ayu Ha NOCMPOeHUe MEMOOOM 2eOMEeMPUUECKO20
Mecma modex u Memooom noooous;

12)  npuobpecmu onvim uccied08anusi CBOUCME NIAHUMEMPUYECKUX PUeyp ¢
HOMOWBIO KOMNIOMEPHBIX NPOSPAMM,

13)  npuobpecmu onvim 6bINOJHEHUSI NPOEKMO8 no memam. «I eomempuueckue
npeobpazosanus Ha niockocmuy, «Ilocmpoenue ompeskos no popmyner.
N3mepenne reoMeTpHYeCKNX BeJTHINH

BBITyCKHUK HAYYUTCS:

1) UCII0JIb30BaTh CBOMCTBA U3MEPEHUS JUIHH, IIJIOMIAJCH U YIJIOB MPH PEIICHUN
3aJlay Ha HaXOXKJICHHUE JITMHBI OTPE3Ka, JUIMHBI OKPYXHOCTH, JTUHBI TyTH
OKPY>KHOCTH, TPAAyCHOU MEPHI

2) BBIYMC/ISATD JUIMHBI JIMHCHHBIX 3JIEMEHTOB (DUTYp M UX YTJIBI, HCTIOIB3YS
(OpMYyJIBI JJIMHBI OKPYXKHOCTH M JIJTUHBI TyTH OKPY>KHOCTH, (POPMYJIBI TUTOIIAICH
duryp;

3) BBIYUCTISTH TUIOMIAAN TPEYTOIbHUKOB, IPSIMOYTOJILHUKOB,
napajyieIorpaMMOB, Tpaneuil, KpyroB U CEKTOPOB;

4) BBIYUCTST JUTMHY OKPY>KHOCTH, JUTMHY TYTH OKPYKHOCTH;

5) peniaTh 3a1a41 Ha JJOKA3aTEeIhCTBO C UCTIOIb30BaHUEM (OPMYIT ITTUHBI
OKPYXHOCTH U JIJTMHBI YT OKPYKHOCTH (pOpMYII TIomaaeit purypy

6) pemaTh NpakTHYECKHUE 3a1a91, CBI3aHHBIC C HAXOXKECHUEM T€OMETPUICCKUX
BEITUYHH (UCTIONB3YS IPH HEOOXOIUMOCTH CIIPABOYHUKH U TEXHUYECKUE
CpeJCTBa).

Buvinycknuk nonyuum 603mMo#CHOCMb !

1) BLIUUCTAMb NAOWAOU PUSYD, COCMABIIEHHBIX U3 08YX UL Ooee
NPAMOY20IbHUKO8, NAPALIENI0CPAMMOS, MPeYeOIbHUKO8, KDYed U CeKMopa,

8) BLIYUCTAMb NAOWAOU MHO20Y2OIbHUKOB, UCNOIb3YSI OMHOULeHUS]
PABHOBENUKOCIU U PABHOCOCNABIEHHOCMU,



9) npuobpecmu onvim npUMeHeHus aneebpauiecKkoeo u mpuzoHoOMempuiecKko2o
annapama u uoet 08UdNCeHUsi NPU peuleHul 3a0ay Ha 8blYUCIeHUe Naouaoell
MHO20Y20N1bHUKOS.

Koopannarsl

BBITyCKHUK HAYYUTCS:

1) BBIYHCIISATH JUTMHY OTPE3Ka M0 KOOPAMHATAM €TI0 KOHIIOB; BEIYUCIIATH
KOOPJIMHATHI CEPEIUHBI OTPE3Ka;

2) UCIIOJIb30BaTh KOOPAMHATHBIA METO/ JIJISl U3YYCHHS CBOMCTB MPSIMBIX U
OKPYKHOCTEM.

Buinycknuk nonyuum 603mMoi#cHOCMb !

3) 081a0enb KOOPOUHAMHBIM MEeMOOOM peuleHus 3a0ad Ha GbIYUCTIeHUE U
00Ka3amenbCcmeo;

4) npuobpecmu onvim UCNONb308AHUS KOMNBIOMEPHBIX NPOCPAMM OJisl AHAIU3A
YACMHBIX CIIYYAe8 83AUMHO20 PACHOLONCEHUS OKPYICHOCIEU U NPAMBIX,

5) npuobpecmu onvim 8bINOJHeHUs: Npoekmod Ha memy «lIpumenenue
KOOPOUHAMHO20 Memooa npu peueHuly 3a0aH Ha 8blYUucieHue U
00KA3amenbCmeo .

BexkTopsl

BbInyCKHUK Hay4YUTCS:

1) OTIepUPOBATH C BEKTOPAMH: HAXOJAUTh CYMMY U Pa3HOCTb JIBYX BEKTOPOB,
3aJIaHHBIX T€OMETPUYECKU, HAXOUTh BEKTOP, PABHBIN MPOU3BEICHUIO 3aJaHHOTO
BEKTOpa Ha YUCJIO;

2) HAXOAMUTh JJIs BEKTOPOB, 3aJJaHHBIX KOOPJIMHATAMU: JITTUHY BEKTOPA,
KOOPJMHATBHI CYMMBI M Pa3HOCTH JBYX U 00Jiee BEKTOPOB, KOOPAUHATHI
MIPOM3BEICHHS BEKTOPA HA YUCIIO, TPUMEHSSA MPU HEOOXOTUMOCTH
COYETATENbHBIN, IEPEMECTUTEIBHBIN U PACTIPEACIUTEIBHBIN 3aKOHBI;

3) BBIUUCTISITh CKAJIIPHOE MPOU3BEICHUE BEKTOPOB, HAXOIUTh YOI MEXTY
BEKTOpaMU, yCTaHABIUBATH MEPIICHIUKYISIPHOCTD MPSMBIX.

Buinycknuk nonyuum 603mMoicHOCMb !

4) 061a0emb 8eKMOPHbIM MeMOOOM Ol peuleHus 3a0ay Ha 8bIYUCTEHUE U
00KaA3amMenbCcmeo;
5) npuobpecmu onvim 8bINOJHEeHUs. npoekmos Ha mem) «lIpumenenue

BEKMOPHO20 MemoOd NpuU peuleHuu 3a0ay Ha 8bIYUCTeHUe U 00KA3AMeNbCMEoN.
Conep:xkanne y4eOHOr 0 mpeaMera

Harnsinnas reomerpusi. Harnsigaeie npeacTaBieHus O MPOCTPAHCTBEHHBIX
¢durypax: Kky0, napamienenunea, npusMa, nupamuaa, map, cpepa, KoHyc,
uunuuap. M3o6paxenue npoctpancTBeHHBIX Guryp. [Ipumepsl ceueHui.



Mmnororpanuuku. [IpaBusibHbIe MHOTOTpaHHUKH. [IpuMepsl pa3BEPTOK
MHOTOTPAHHUKOB, IWJIMHIAPA U KOHYCA.

[Tonsitue 00BvEMa; enHUIBI 00BEMA. OOBEM MPSIMOYTOJIBHOTO Napalieenunea,
KyOa.

I'eomerpuuyeckue purypsl. [Ipsmeie u yrael. Touka, npsmas, INIOCKOCTb.
OTtpesok, nyd. Yroa. Buasl yrinos. BepTukanbHble 1 CMEKHbBIE YIIIbl. bruccekTpuca

yria.

[TapamienbHble U epeceKaroImuecs npsMbie. [leprneHIuKynsipHble TPSIMBIE.
Teopemsl 0 mapajuIENbHOCTH U NMEPIIEHIUKYIISIPHOCTH NpAMBIX. [leprieHauKynsp u
HAKJIOHHasA K npsaMoi. CepeIMHHBINA MEPIIEHANKYIISIP K OTPE3KY.

['eomerpuueckoe mecto Touek. CBOMCTBA OMCCEKTPUCHI YIIla U CEPEIUHHOTO
NEPIECHANKYJISAPA K OTPE3KY.

Tpeyronpauk. Beicota, Merana, OucCCeKTpUca, CpEIHsIS JIMHUS TPEYTOJIbHUKA.
PaBHOOEIpeHHBIC U PABHOCTOPOHHUE TPEYTOJILHUKHU; CBOMCTBA U MIPU3HAKH
paBHOOEIPEHHOTO TpeyroiabHuKa. [Ipu3Haku paBeHCTBA TPEYTOJIBLHUKOB.
HepasenctBo Tpeyronapuuka. COOTHOIIEHHS MEXIY CTOPOHAMH U YTJIAMH
TPEYroJibHUKA.

Cymma yrioB TpeyrojbHuka. Baemnue yribl TpeyroiasHuka. Teopema dDaneca.
[Tono6ue TpeyronpuukoB. [IpuzHaku mono0ust TpeyroabHUKOB. Teopema
[Tudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHT€HC OCTPOTO yIJia MPSIMOYTOJIBLHOTO
TpeyrojibHuKa u yriioB ot 0 1o 180°; npuBenenue Kk octpomy yriy. Pemenue
IPSIMOYTOJBHBIX TPEYTOJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
®opMmyIibl, CBA3BIBAIOIINE CHHYC, KOCUHYC, TAHTE€HC, KOTAHT€HC OJTHOTO U TOTO e
yria. Pemenue TpeyroibHUKOB: TEOpeMa KOCHHYCOB U TEOpEMa CHHYCOB.
3ameyaTenbHbIe TOUYKH TPEYTOJIbHUKA.

Yeteipéxyronpuuk. [lapamienorpaMmm, ero CBOMCTBA U MPU3HAKHU.
[IpsitMmoyTroNbHUK, KBagpaT, poMO, UX CBOMCTBA U MPU3HAKHU. Tparnenus, cpeaHsis
JIMHHS TpaIeluu.

MHoroyroyibHUK. Beinmykible MHOTOYTroibHUKU. CyMMa yIri10B BBIITYKIIOTO
MHOTrOyTOoJIbHUKA. [[paBuUiIbHBIE MHOTOYTOJIBHUKHU.

OxkpyxHocTb U Kpyr. [yra, xopaa. Cektop, cermeHt. LleHTpanbHbIil yrou,
BIMCAHHBIN yroJj, BeJIMYMHA BIIMCAHHOTO yriia. B3anMHoe pacnonoxeHne npsiMmon
1 OKPYKHOCTH, ABYX OKpykHOCTel. KacaTenbHas u cexymas K OKpY>KHOCTH, UX
CBOMCTBA. BrincaHHbIE U ONMCAaHHBIE MHOTOYTOJIbHUKU. OKPY>KHOCTb, BIMCAHHAA



B TPEYTOJIBHUK, U OKPYKHOCTb, ONMCAHHAS OKOJIO TPEYroJbHHUKA. Brincanusle n
ONMCAHHBIE OKPY>KHOCTH IPABUIBHOTO MHOTOYTOJIbHUKA.

['eomeTrpuueckue npeodbpazoBanus. [lonstue o paBenctse duryp. [lonstue o
JIBUKEHUU: OCEBasi U UEHTPaJIbHAsl CHMMETPUH, TapaJlJIeIbHbINA IEPEHOC, TOBOPOT.
[lonsiTue o mogo6uu GUryp u TOMOTETHH.

ITocTpoeHus ¢ MOMOIIBIO HMPKYJIA U JIMHEMKHA. OCHOBHBIE 3a/1a4X HA IOCTPOEHUE:
JeJIeHUEe OTPE3Ka MOI0JIaM; IIOCTPOSHUE YIJIa, pABHOIO JaHHOMY; IIOCTPOCHHE
TPEyroJIbHUKA 110 TPEM CTOPOHAM; ITIOCTPOCHUE NIEPIICHAUKYIISAPA K IIPSIMOM;
[IOCTPOEHUE OUCCEKTPUCH! YIJIa; IEJIEHUE OTPE3Ka Ha 1 PaBHBIX YacTeH.

Pemenue 3a1a4 Ha BBIYUCIICHHE, I0KA3aTEIBCTBO U IOCTPOCHUE C
UCIIOJIb30BAaHUEM CBOMCTB U3YUEHHBIX QUTYP.

I/I3MepeHne r¢eOMETPUYC€CKUX BEJINIHH. I[J'II/IHa OTpPEC3KaA. PaccrosiHue ot Touku
a0 HpHMOﬁ. Paccrosinue MCKAY IapalJICIIbHBIMU IIPAMBIMU.

IlepuMeTp MHOTOYTOJIBHUKA.
Jl1MHa OKPY>KHOCTH, YUCIIO I1; JUIMHA TYI'M OKPY>KHOCTH.

['pamycnast mepa yriia, COOTBETCTBUE MEXKY BEIMUYMHOM IIEHTPAIBHOTO yTiia U
JUTMHOW JYTH OKPYKHOCTH.

[ToHsITHE TUTOIIAIM TIOCKUX (UTYpP. PaBHOCOCTABIICHHBIC U PABHOBCIIMKUE
¢urypsl. [Tnomans npsMoyroiasHuKa. [lmomaam mapamierorpaMMa, TpeyrojibHUKa
u Tparnenuu. [Tnomanas MHOroyronpHuKa. Inomane Kpyra 1 miomiaab CeKTopa.
CooTHoIIeHrEe MEXKTY TUTOMIA MK TI0I00HBIX PUryp.

Penrenue 3a1a4 Ha BBIYMCIACHHUE U IOKA3aTEIbCTBO C UCIOIb30BaHUEM U3YUCHHBIX
dbopmy.

Koopannarsel. Ypasuenue npsmon. Koopaunatel cepenunsl otpeska. opmyna
PacCTOSIHUSA MEXIY ABYMsI TOUKaMH IJIOCKOCTH. Y PaBHEHUE OKPY>KHOCTH.

Bekropsbl. /iinHa (Moynb) BekTopa. PaBeHcTBO BekTopoB. KonHeapHsie
BekTOpbl. KoOpAMHATHI BEKTOpa. Y MHOXKEHHUE BEKTOPA HA YUCIIO, CYMMa BEKTOPOB,
pa3lioKEHUE BEKTOpa MO JIByM HEKOJUIMHEAPHBIM BeKTopaM. CKalsipHOE
MIPOU3BEICHUE BEKTOPOB.

TeopeTUKO-MHOKeCTBEHHbIE MOHATUA. MHOXXECTBO, 3JIEMEHT MHOKECTBA.
3aJlaHue MHOXECTB MEPEUNUCICHUEM DJIEMEHTOB, XapaKTEPUCTUUYECKUM CBOWCTBOM.
[ToqmuOXecTBO. OOBEAMHEHUE U TTEPECECUECHNE MHOKECTB.



JieMeHThI JJorukH. Ornpenenenue. AKCMOMBI M TEOpeMBI. [l0Ka3aTenbCTBO.
JlokazaTenbCTBO OT MPOTUBHOTO. Teopema, oOpatHas ganHou. [loHsiTue o
PaBHOCWIBHOCTH, CJIE€I0BAHUHU, YIIOTPEOICHUE TOTHUECKUX CBA30K ecau ..., mo ...,
8 MOM U MOJILKO 8 MOM CIyyae, TOTUYECKUE CBI3KU U, UIU

I'eometrpus B nctopnueckom pazputuu. OT 3emiuemepus k reomerpun. [ludarop
u ero mkoia. @anec. Apxumen. [loctpoeHne npaBUIbHBIX MHOTOYTOJIBHUKOB.
Tpuceknus yria. KBagparypa kpyra. Y asoenue kyoa. Ucropus uucna n. 3oiotoe
ceuenue. «Hauana» Esknuga. JI. Diinep. H. U. Jlo6auesckuii. MUctopus msitoro
[IOCTYJIATA.

N300peTeHne MeTo1a KOOPAMHAT, O3BOJIAIONIEr0 IEPEBOAUTH FEOMETPUUYECKHE
00BeKThI Ha s13bIK anreOpsl. P. lexapt u I1. @epma. [IpumMepsl pa3nuyHbIX CUCTEM
KOOpPJAMHAT Ha IUIOCKOCTH.

Conep:kanme yueOHOro nmpeamera s 7 Kiacca

I'naBa I. HauanbHble reoMeTprUYecKHe CBEACHUS

HauansHbie noHsTHA mianHuMeTpuu. ['eomerpuueckue purypsl. [lonstue o
paBeHcTBe puryp. OTpe3ok. PaBeHCTBO oTpe3koB. JlmrMHa oTpe3ka u €€ CBOMCTBA.
VYron. PaBenctBo yrioB. BennuuHa yria u ee cBoiictBa. CMEXHbIE U
BEPTUKAJIBHBIC YTJIbI U UX CBOMCTBA. [leprieHAUKYIApHbBIEC NPSIMBIC.

Heab: cucreMaTu3npoBaTh 3HAHUS OOYUAIOIIMXCS O TPOCTEHIITNX
reOMETPUYECKUX (PUTYpax U X CBOMCTBAX; BBECTU MOHITUE PABEHCTBA QUTYD.

OOBICHATH, UTO TAKOE OTPE3OK, Ty, YIoJl, Kakue GUrypbl Ha3bIBAIOTCS PAaBHBIMH,
KAaK CPaBHUBAIOTCS U U3MEPSIOTCSA OTPE3KU U YTJIbI, YTO TAKOE rpajgyc U
rpagycHasi Mepa yrila, KAKOM yroj Has3bIBACTCA MPSIMBIM, TYIbIM, OCTPBIM,
pa3BEPHYTHIM, YTO TAKOE CEpPEeIMHA OTpe3Ka M OUCCEeKTpHUca yria, KAKUe YTIIbl
HA3BIBAIOTCS CMEKHBIMU U KaKHE€ BEPTUKATBbHBIMU; (DOPMYIHNPOBATH YTBEPIKICHUS
0 CBOMCTBaX CMEXHBIX M BEPTHKAJIBHBIX YTIIOB; OOBSCHATH, KAKUE TIPSIMbIC
HA3BIBAIOTCS TEPIICHIUKYIISIPHBIME; (OPMYITUPOBATH YTBEPXKIICHUE O CBOMCTBE
JBYX MPSIMBIX, IEPIICHAUKYIIAPHBIX K TPEThEH; N300pakaTh U pacro3HaBaTh
yKa3aHHbIE MpocTeiiue GUrypsl Ha YepTexkax; peiiarb 3aJa4u, CBI3aHHbIE C
STUMU TPOCTEHTITUMU (HUTypaMU

I'naga II. TpeyroJibHUKH

Tpeyronbpauk. [Ipu3Haku paBeHCTBa TPEYrOJbHUKOB. [IepreHaAuKyIIap K MPAMOil.
Menuanbl, OUCCEKTPUCHI U BBICOTHI TPEYroJibHUKA. PaBHOOEIpEHHBII
TPEYTrOJIbHUK U €ro cBorMcTBa. OCHOBHBIC 33/1a4H HA IMTOCTPOEHUE C TOMOIIBIO
LUPKYJISL U TUHEUKH.



Heab: BBECTU NOHATUE TEOPEMBI; BEIPA0OTaTh YMEHHUE JOKA3bIBATh PABEHCTBO
TPEYTOJIBHUKOB C TOMOIIBIO N3yYEHHBIX IPU3HAKOB; BBECTH HOBBIW KJIACC 3a/1a4 —
Ha [MOCTPOECHUE C TOMOIIBIO IUPKYJIS U JINHEUKU.

OOBsICHATH, Kakash GUrypa Ha3bIBa€TCSl TPEYTOJbHUKOM, YTO TAKOE BEPIIUHBI,
CTOPOHBI, YIJIbl U IEPUMETP TPEYTOJbHHUKA, KAKOM TPEYTOJIbHUK HA3bIBACTCS
paBHOOEIPEHHBIM M KaKOH paBHOCTOPOHHUM, KaKU€ TPEYTOJbHUKU Ha3bIBAIOTCS
pPaBHBIMH; N300paXkaTh U PACIIO3HABAThH HA YepTEkKaX TPEYTOJIbHUKU U UX
AJIEMEHTHI; (HOPMYIUPOBATH TEOPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJbHUKOB;
OOBSCHATD, YTO HA3BIBACTCS MEPIECHIUKYISIPOM, MPOBEAEHHBIM U3 TAHHOM TOYKH K
JaHHOU MpsAMOH; (OPMYTUPOBATH TEOPEMY O MEPHEHAUKYISIPE K MPSIMOi;
OOBSACHATH, KAKME OTPE3KH HA3BIBAIOTCS MEUAHOM, OMCCEKTPUCOI U BBICOTOM
TPEYrojibHUKA; (POPMYJIHPOBATH TEOPEMBI O CBOMCTBAX PaBHOOEIPEHHOTO
TPEYroJbHUKA; PEIIATh 3a/1a4i, CBSI3aHHbBIE C PU3HAKAMU PaBEHCTBA
TPEYroJbHUKOB M CBOMCTBAMH PaBHOOEPEHHOTIO TPEYTOJIbHUKA; '(hOPMYITUPOBATH
OTIpeJICICHUE OKPY>KHOCTH; OOBSICHATH, UTO TaKOE LIEHTP, PAIUYC, XOpJa U
IUaMETp OKPY>KHOCTH; peIIaTh MPOCTEUIINE 3aJa4l HA TOCTPOECHHE (IOCTPOCHUE
yria, paBHOTO JAHHOMY, MTOCTPOEHUE OMCCEKTPHUCHI yTila, TOCTPOCHHE
HEePHIEHANKYIISPHBIX MIPSAMBIX, IOCTPOCHUE CEPEANHBI OTPE3KA).

I'nasa III. ITapansenbHbIe NpAMbIE

HpI/ISHaKI/I MMapauICJIIbHOCTH IIPAMBIX. Axcuoma apauICIIbHbIX IMPAMBIX. CsoiicTBa
IMapauICIIbHbIX IIPAMBIX.

Ieab: BBECTH OJTHO U3 BAKHEUIIIUX MMOHATHM - MIOHATHUE MAPAJUICIIbHBIX MPSIMBIX;
JIaTh TIEPBOE MPEACTaBICHUE 00 aKCMOMaX M aKCHOMAaTHUYE€CKOM METOJIC B
reOMETPUH; BBECTU AKCHOMY MapajlieIbHOCTU MPSIMBIX.

@opMyIUpPOBaTh ONPEAEICHUE apaIeIbHbIX NPSIMbIX; OOBACHITH C TOMOIIBIO
PUCYHKA, KaKU€ YIJIbl, 00pa30BaHHbBIC DU TEPECEUCHUHN ABYX MPSMBIX
CEKYILIEH, Ha3bIBAIOTCS HAKPECT JIEKAIIUMHU, KAKUE OJJTHOCTOPOHHUMU U KaKue
COOTBETCTBEHHBIMU; (DOPMYIUPOBATH TEOPEMBI, BEIPAKAIONINE TMPU3HAKH
MapaIETbHOCTA JBYX TNPSIMBIX; OOBACHATH, YTO TAKOE aKCHOMBI T€OMETPHUH H
KaKue aKCHOMBI YK€ MCTIOIB30BAIMCH paHee; (HOpMyIUpOBaTh AKCUOMY
MapajuieNIbHbIX TPSIMBIX U BBIBOJAUTH CJIEACTBUSA U3 HEE; POPMYIUPOBATH TEOPEMBI
0 CBOICTBax NapaielbHbIX MPSIMbIX, OOpAaTHBIE TEOpEMaM O MpPHU3HAKAX
MapaJJICIbHOCTH, CBSI3aHHBIX C HAKPECT JIEXKAIUMU, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHUMU YTJIaMH, B CBS3U C 3TUM OOBSICHATH, UTO TAKOE YCIOBUE U
3aKJIIOUYEHHE TEOPEMBI, KaKas TeOpeMa Ha3bIBa€TCa 0OpPaTHOM MO OTHOUIEHUIO K
JTAHHOM TeopeMe; OOBSICHATh, B UEM 3aKIIFOUYAETCSl METOJ] JOKA3aTeJIbCTBA OT



IMPOTUBHOTI'O, p€IIATh 3aJla4 Ha BBIYUCIICHUEC, JOKA3ATCIILCTBO U ITIOCTPOCHUC,
CBA3AHHBIC C MAapalJICIbHBIMHA IIPAMBIMU.

I'maBa IV. CooTHOLICHUSI MEKAY CTOPOHAMH M YIJIAMHU TPEYroJlbHUKA

Cymma yrioB TpeyrojibHuKa. COOTHOILICHUSI MEXIY CTOPOHAMU U YIJIaMHU
TpeyrojibHuKa. HepaBeHcTBO TpeyroibHuKa. HekoTopsie cBoMCTBa
IIPSAMOYT'OJIbHBIX TPEYTrOJbHUKOB. [IpU3HaKy paBeHCTBA IIPSIMOYTOIBHBIX
TPEyroJbHUKOB. PaccTosiHre OT TOUKM 110 IIpAMOM. PaccTrosiHne Mexay
napajuieIbHBIMU MPSMBIMU. 3a/1a41 HA IOCTPOEHUE.

Heﬂb: PacCMOTPCTh HOBBIC HHTCPCCHBIC U BA’KHBIC CBOMCTBA TPCYT'OJIBHUKOB.

@opMyIMpOBaTh TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA U €€ CIIEICTBUE O
BHEIIHEM YTIJIe TPEYTOJIbHUKA, TPOBOAUTH KIACCU(DUKAIIUIO TPEYTOJIbHUKOB 110
yriaam; GOpMyJIUPOBATH TEOPEMY O COOTHOIICHUSX MEXKY CTOPOHAMHU U YTIIaMU
TpeyrojibHUKa (MpsMOe U 00paTHOE YTBEP>KJICHUS) U CIEACTBUS U3 HEE, TEOpEMY O
HEPABEHCTBE TPEYrOJbHUKA; (OPMYJIHPOBATH TEOPEMBI O CBOMCTBAX
IPSAMOYTOJIBHBIX TPEYTOJBHUKOB (IIPSMOYTOJIBHBIN TPEYTOJIBHUK C yriaom 30°,
IPU3HAKK PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJIBHUKOB); (POPMYIMPOBATH
OIIPEEIICHNS] PACCTOSIHUS OT TOUKH J0 MPSAMOM, paCCTOSTHUS MEXKIY
[apaJuIeIbHBIMU IPSIMBIMM; PEILIATh 33/1a4¥ Ha BBIYMCIIEHUS, JOKA3aTEIbCTBO U

IIOCTPOCHME, CBSI3aHHBIE C COOTHOLIEHUSMH MEKYy CTOPOHAMU U yriaMu
TPEYrOJIbHUKA U PACCTOSTHUEM MEXAY NapajuleIbHbIMU IIPSMBIMU.

IToBTOpenue. Pemenune 3agau

Cucremaruzaiys U 00001IeHHE MTOTYYSeHHBIX 3HAHUM 32 Kypc T€OMETpUH 7 Kiacca,
pELIeHHE 3a7a4 110 BCEM TeMaM, IPUMEHEHNUE U3YUEHHBIX CBOMCTB B KOMILJIEKCE
IIPU PEUICHHH 3a/1ad4.

Hean: [ToBTOpUTH M 0000MKUTH U3yYEHHBIN MaTepHall.
Coaep:xkanue yueOHOro nmpeaMera 1Jis 8 kiacca
IToBTOpEeHUE Kypca reoMeTpuu 7 Kjiacca

I'naBa V. YeThIpexyroJbHUKH

MHOroyrojapHHK, BBITYKJIBIA MHOTOYT'OJIBHUK, YETBIPEXYTOJIbHUK.
[Tapannenorpamm, ero cBoiicTBa u npuszHaku. Tpaneuus. [IpssMoyronsHuk, poMoO,
KBaJIpat, ux cBoicTBa. OceBas U NEHTpaJbHAsl CUMMETPUH.

10



Heab: n3yunth HanOOJIEEC BAKHBIC BUBI YETHIPEXYyTOJIBHUKOB —
napajieiorpaMmm, MPSIMOYTOIBHUK, POMO, KBaIpaT, TPAICIHIo; 1aTh
npejcTaBieHue o purypax, 001aaaronMx 0OCEBON WU EHTPATbHON CUMMETPUEH.

BonpmmHCTBO T€OpeM JaHHOW TEMbI U PEIICHUs MHOTHX 3a]1a4 TIPOBOJISITCS C
MTOMOIIIBIO MPU3HAKOB PABEHCTBA TPEYTOJbHUKOB, IOATOMY MOJIE3HO UX
MOBTOPUTH, B Hauaje u3ydeHus TemMbl. OceBas U IIEHTpaJIbHasi CHMMETPUU
BBOJIATCS HE KaK MpeoOpa3oBaHKe MIOCKOCTH, a KaK CBOMCTBAa T€OMETPUUECKUX
¢buryp, B 4aCTHOCTU YETHIPEXYTOJIbHUKOB. PacCMOTpeHNE ITUX MOHITUI KaK JBU-
’KEHHH TIOCKOCTH COCTOUTCA B 9 Kitacce.

I'maBa VI. Il1omaanb

IlonsTue momaan MHOT'OYT'OJIbHUKA. HJ'IOH.I&III/I npAMOYTOJIbHHUKA,
nmapamiciiorpaMmma, TpCyroJibHuKa, Tparcuuu. TeopeMa HH(baropa.

Heanb: pactupuTh U YriiyOUTh NOJyYEeHHbIE B 5S—6 Kilaccax MpeicTaBlICHUs
oOydaromuxcs 00 U3MEPEHUH U BBIYMCIICHUH TUIOMIAACH; AaTh POPMYIIbI
IUIOLIAIeH MPAMOYTOJIbHHUKA, TapaJlIeIorpaMMa, TPEYTroIbHUKA, TPANEIUY;
OOBSICHUTH OJIHY U3 IJIaBHBIX TeOpeM reomeTpun — teopemy Iludaropa.

Teopemsr [udaropa ocHOBbIBaeTCS Ha CBOMCTBAX IUIONIAAEeH U popmynax s
TUIONIaIei KBajapaTa u NpsSIMOYTOJIbHUKA.

I'naBa VII. Ilono0HbIe TpPeyroJbHUKH

[Tono6ubIe Tpeyronbuuku. [Ipusnaku nogodus TpeyronabHuKoB. CHHYC,
KOCHHYC ¥ TAHI'€HC OCTPOTO yTIJIa NPSIMOYT'OJIbHOT'O TPEYTrOJIbHUKA.

Leanb: BBecTH MOHATHE TOJJOOHBIX TPEYTOILHIUKOB; PACCMOTPETh MPU3HAKU
10100Ms TPEYTOILHUKOB U WX MPUMEHEHHUS; CACNIaTh MEPBBIH 1Iar B OCBOCHUU
y4alMMHUCS TPUTOHOMETPUYECKOTO arnapaTra reOMETPUH.

Omnpenenenne mMog0OHBIX TPEYTOILHUKOB JIA€TCSA HE HA OCHOBE TIPE0Opa3oBaHUs
moAo0usl, a 4Uepe3 paBeHCTBO YII0B U MPONOPLHOHAIBHOCTh CXOICTBEHHBIX
ctopoH. Ha ocHOBe npu3HAKOB 1MOA00MS TAa&TCs TeOpeMa O CpeIHeH TUHUN
TPEYTOJIbHUKA, YTBEPKICHUE O TOUKE MEPECECUEHUS] MEIMaH TPEYTOJIbHUKA, a
TaKXXe J1BA YTBEPKIACHHS O MTPONOPLUOHAIBHBIX OTPE3KAX B MPSAMOYTOJIBHOM
TPEYTOJIbHUKE.

B 3akmroueHue TeMbl BBOISTCS 3JIEMEHTBI TPUTOHOMETPUH — CUHYC,
KOCUHYC Y TaHT€HC OCTPOTr0 yIJIa IPSIMOYTOJIbHOTO TPEYTOJIbHHUKA.

I'nasa VIII. Okpy:xHOCTH
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B3anMHOe pacnonokeHue npsiMor U OKpykKHOCTH. KacaTenbHas K
OKPYKHOCTH, €€ CBOWCTBO U IIpU3HAaK. L{eHTpasibHbIe U BIMCAaHHBIEC YIIIbl. YeThIpe
3aMedartelIbHbIe TOYKU TPEYrobHUKA. BricaHHas U ONKMCaHHasi OKPYKHOCTH.

Heab: paciupuTh CBeACHUS 00 OKPYKHOCTH, MOTYYEHHbIE YUalIUMHUCS B 7
KJIACCE; U3YUYUTh HOBBIE (DAKTHI, CBSI3aHHBIE C OKPYKHOCTBIO; TO3HAKOMHUTD
00y4aromuXxcs ¢ YeThIPhMS 3aMeYaTelIbHBIMU TOUYKAMH TPEYTOJIbHUKA.

B nanHOM Teme BBOIUTCA MHOTO HOBBIX ITOHITHUNW U PACCMATPUBAETCS MHOTO
YTBEPKIACHUN, CBA3AHHBIX C OKPYKHOCTBIO. [{JIsI ©X YCBOECHUS CIENYET YIECIUTh
00JIbIIIOE BHUMAHUE PEIICHUIO 3a7a4. Y TBEPKIACHUS O TOUKE NIepeceUeHus
OMCCEKTPUC TPEYTOJbHUKA U TOUYKE MEePECCUCHUs CEPEAMHHBIX MEPIICHIUKYIISIPOB
K CTOPOHAM TPEYTrOJIbHUKA BBIBOJATCS KaK CIIEICTBUS U3 TEOPEM O CBOMCTBAX
OMCCEKTPUCHI yIJIa U CEPEIMHHOTO MEPIeHANKYIISIpa K 0Tpe3Ky. Hapsiay ¢
TeopeMaMu 00 OKPYKHOCTSX, BIMCAHHON B TPEYTOJIbHUK U ONTMCAHHOU OKOJIO
HEro, pacCCMaTPUBAIOTCS CBOMCTBO CTOPOH OMKMCAHHOTO YEThIPEXYTOJIBHUKA U
CBOMCTBO YTIJIOB BIMCAHHOTO YETHIPEXYTOJIbHUKA.

IHoBTOpenue. Pemenue 3a1ay.

Hean: [loBTOopenue, 000011IeHNE U CUCTEMATU3alUsI 3HAHUN, YMEHHUI U HAaBBIKOB
3a Kypc reoMeTpuu 8 Kiacca.

Conep:xkanne yueOHOro nmpeamera g 9 kiacca

I'nasa IX, X. BekTopbl. MeToa KOOpAUHAT

[Tonsitue BekTopa. PaBeHCTBO BEKTOPOB. CII0KEHUE U BEIUMTAHUE BEKTOPOB.
YMHOXk€eHHE BEKTOpa Ha yucio. Pa3noxkeHue BEeKTopa 1Mo JBYM HEKOJIJIMHEAPHBIM
BekTopam. Koopaunatel BekTopa. [Ipocreimme 3a1aun B KOOpAUHATAX.
VYpaBHEHHUS OKPYKHOCTH U IPsAMOM. [[puMeHeHrne BEKTOPOB U KOOPAUHAT IIPU
pELICHUH 3a7a4.

Heab: HayuyuTh 00YYArOMINXCS BBHITIONHITH ACHUCTBHUS HaJ BEKTOPAMH KaK
HaIPaBJICHHBIMUA OTPE3KaMHM, YTO BaXKHO JJI MPUMEHEHHUS BEKTOPOB B (PU3HUKE;
IMO3HAKOMUTH C UCITOJIb30BAHUEM BEKTOPOB U METOJ1a KOOPAMHAT IIPU PELLICHUN
reOMETPUUYECKUX 3a7a4.

BekTop omnpenenseTcs Kak HallpaBJIEHHbIA OTPE30K U IEMCTBUS HAJl BEKTOPAMU
BBOJISITCS TAK, KaK 3TO MPUHATO B PUBHKE, T. €. KaK JCUCTBUS C HAMIPABICHHBIMU
orpe3kamMu. OCHOBHOE BHUMAHHUE JIOJKHO OBITH YAEI€HO BBIPaOOTKE YMEHU I
BBITIOJIHATH ONEpallMU HaJl BEKTOpaMu (CKIIabIBaTh BEKTOPHI IO MpaBUiIaM
TPEYroJIbHUKA U MapajuiesiorpaMMa, CTPOUTh BEKTOP, PABHBIN PA3HOCTH JBYX
JAHHBIX BEKTOPOB, a TAK)KE BEKTOP, PaBHbIM MPOU3BEACHUIO JAHHOTO BEKTOPA Ha
JaHHOe 4yKnciio). Ha mpuMepax mokas3biBaeTCs, KaK BEKTOPbI MOTYT IPUMEHSTHCS K
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pELICHHIO TeOMeTpUUecKuX 3aaa4. Jlemoncrpupyercs 3 PeKTHBHOCTh
npuMeHeHUs1 (GOPMYIT 11 KOOPAUHAT CEPEUHBI OTPE3Ka, PACCTOSHUS MEKITY
JIByMsI TOUKaMH, YPABHEHUN OKPYKHOCTH U MPSMOU B KOHKPETHBIX
reOMETPUYECKHUX 3a7a4ax, TEM CaMbIM J1a€TCs MPEACTABICHUE 00 N3YUEHUU
r€OMETPUYECKUX (PUTYP C MOMOIIBIO METO/I0B ANTeOpHI.

I'naBa XI. CooTHOMIEHUS MeXKIAYy CTOPOHAMM U YIJIAMHU TPEYroJbHUKA.
CxansipHoe npou3BeeHNe BEKTOPOB

CuHyc, KOCUHYC U TaHT€HC yria. TeopeMbl CHHYCOB U KOCUHYCOB. Pemenue
TpeyrojbHUKOB. CKaJipHOE MPOU3BEICHUE BEKTOPOB U €r0 MPUMEHEHUE B
reOMETPUYECKUX 3a7adax.

eab: pa3BuTh yMeHHE 00yYAIOITUXCS TPUMEHSITh TPUTOHOMETPUUYECKUI anmapar
IPU PEIICHUH T€OMETPUUECKUX 3a]1ay.

Cunyc u kocunyc jro6oro yria ot 0° 1o 180° BBOAATCS ¢ TOMOIIBIO €TUHUYHON
MOJIYOKPYKHOCTH, JJOKa3bIBAIOTCS TEOPEMBI CHHYCOB U KOCUHYCOB U BBIBOJIUTCS
emie ogHa GopMyIia IJIOIMAINd TPEYTOJbHUKH (TIOJIOBUHA TIPOU3BEACHUS ABYX
CTOPOH Ha CHHYC yTJla MEXJly HUMH). DTOT anmapaT NpUMEHSIETCS K PEIICHUIO
TPEYrOJbHUKOB.

CkansipHOoe IpOM3BEICHHE BEKTOPOB BBOJUTCS Kak B (pu3nke (Ipou3BeeHUE IS
BEKTOPOB HAa KOCUHYC yTja MeX1y HUMH). PaccmaTpuBaroTcsi CBOMCTBA
CKAJIIPHOTO MPOU3BEJEHHUS U €r0 IPUMEHEHHUE TIPU PEIICHUH T€OMETPUYECKUX
3aiady. OCHOBHOE BHHUMAaHHE CJIEYET YACIUTh BHIPAOOTKE MPOYHBIX HABBIKOB B
IPUMEHEHUH TPUTOHOMETPUYECKOIO anmnapara IpH pelieHUU T€OMETPUUECKUX
3a/1ad.

I'napa XII. InuHa OKPY:KHOCTH M IUIOMIAAb KPYra

[IpaBuiibHBIE MHOTOYTOIBHUKU. OKPYXKHOCTH, OTMCAHHASI OKOJIO TPaBUIIBHOTO
MHOT'OYT'0JIbHUKA U BOMCaHHAs B Hero. [locTpoeHne npaBuiibHbIX
MHOT'OYTOJIbBHUKOB. JlmnHa okpykHOCTH. [Inomane kpyra.

Heab: pacuiupuTh 3HaHUE 00YYAIOIIMXCS O MHOTOYTOJIBHUKAX; PACCMOTPETh
MOHATHS JJIMHBI OKPYXHOCTH M TUIOMIAIN KPyra U (POPMYJIIBI 711 UX BHIYUCIICHHUS.
B Hauane teMbl Jaercs onpeaeraeHue npaBuIbHOTO MHOTOYTOJIbHUKA, U
paccMaTpHUBAIOTCSA TEOPEMbl 00 OKPYKHOCTSIX, OMMCAHHON OKOJIO TPAaBHIIBHOTO
MHOT'OYT'OJIbHUKA U BOUCAHHOW B HEr0. C MOMOIIBIO OMMCAHHOW OKPYKHOCTHU
pelaroTes 3a/1adyd 0 NOCTPOECHUHU MPABUIIBHOIO IECTUYTOJIbHUKA U MPAaBUILHOTO
2J1-yrojibHUKA, €CIU JaH MPABWIbHBIN JI-yTOJbHUK.

@opMyJibl, BRIPaKAIOIIUE CTOPOHY MTPABUIIBHOTO MHOTOYTOJIBHUKA U PAANYC
BIIMCAHHOM B HETO OKPY>KHOCTHU YEPE3 PAJUyC ONMUCAHHON OKPY>KHOCTH,
MCIIOIB3YIOTCS TIPU BBIBOJE (DOPMYIT IJTMHBI OKPY>KHOCTH U TUIOIIAIA KpYTa.
I'nasa XIII. /IBm:kenust
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OTtoOpaxenue mIockocTy Ha ceds. [lonarue neuwxenusa. OceBas U LIeHTpajIbHas

cumMmeTpuu. [lapannensnbii nepenoc. IloBopor. HanoxeHnus u 1BUKeHUs.

Heab: no3HAKOMUTH 00YYAIOIINXCS C MIOHATUEM JBUKEHUS U €r0 CBOMCTBAMH, C

OCHOBHBIMH BUJIaMH JBUKEHUMN, C B3AUMOOTHOIIICHUSIMH HAJIOKEHUHN U IBUKCHU M.

JIBU>KEeHME TUIOCKOCTH BBOJUTCS KaK OTOOpakeHUE TJIOCKOCTH Ha ceOsl,

COXPAHSIOLIEE PACCTOSIHUE MEXKY Toukamu. [Ipu paccMOTpeHUU BUIOB IBHKEHUH

OCHOBHOE BHUMAaHHE YAEINSIETCS MOCTPOECHUIO 00pa30B TOUYEK, MPSAMBIX, OTPE3KOB,

TPEYrOJbHUKOB MPU OCEBOM U LIEHTPATbHON CUMMETPHUSIX, apaJJIETbHOM

nepenoce, nopopote. Ha appexTHhIX mpumepax nmoka3biBaeTcsi IpUMEHEHHE

JBIKCHUM TPU PEIICHUH TeOMETPUUYECKUX 3aj1ay.

I'naBa XIV. HauajbHble CBeACHUS U3 CTEPEOMETPHHA

Mpuororpannuk. [Ipusma. Ilupamuna. [apannenenunen. O6beM MHOTOIpaHHUKA.
Hununap. Leab: 00bSICHUTH, YTO TAKOE MHOTOTPAHHUK , €r0 T'paHu, pedpa,
BEPIIMHBI, KOHYC. IIap.

Brruncienne o6bema u II01au MOBEPXHOCTH IIIIMHPA, KOHYCA, IIapa.

B nanHoil TeMe HEOOXOAUMO OOBSICHUTD, KAKOM MHOTOIPAHHHUK Ha3bIBA€TCA
BBIMYKJIBIM, YTO TAKOE N-yTrojbHAas MpHU3Ma, €€ OCHOBAHMSI, OOKOBBIE TPaHH U
O6okoBbIe pedpa, Kakas mpu3Ma Ha3bIBAETCS MPSAMOM U KaKasi HAKJIOHHOM, 4TO
TaKo€ BbICOTA MPU3MBI U KaKasi Ipu3Ma Ha3bIBAETCS Mapajvieenune oM U
KaKoM Mapajuiesenumne/ ] Ha3pIBaeTCsl MPsIMOYToJabHbIM. DopmynupoBaTh U
000CHOBBIBaTh YTBEPIKIACHUSI O CBOWCTBE IMaroHaJIel Mmapaviesenuneaa u o
KBaJipaTe AMAroHaIM MPSMOYTOJIHHOTO MMapajuiesienumea; 00bICHUTD YTO
Takoe 00beM MHOTOTPAaHHHKA; 3HATh (DOPMYITy 00beMa MPSIMOYTOJILHOTO
napayuienenumnena. O0bsICHATh, KaKOW MHOTOIPAHHHUK Ha3bIBAETCS
MUPAMHION, YTO TAKOE OCHOBAaHUE, BEPIINHA, OOKOBBIE TPaHU, OOKOBBIE
pebpa, BbICOTa MUPaMUIbI, KaKas MUpaMua Ha3bIBACTCs PABUIIBHON, YTO
Takoe anogema MpaBWIbHON MUPaMUIbI, TPUBOIUTH (PopMylly oObemMa
nupamMuibl. OOBSICHATH, UTO TAKOE LUIUHIP, KOHYC, YTO TAKOE OCh, BHICOTA,
OCHOBaHMsI, paJnyc, O0OKOBasi IOBEPXHOCTh, 00pa3yIolIKe, pa3BepcTKa
OOKOBOM MOBEPXHOCTH, KAKIMH (POPMYIIAMU BBIPAKAIOTCS 00HEM U TUIOIIA b
OOKOBOM MOBEPXHOCTH IMIIMHIIPA U KOHYca. OOBACHATD, KaKasi MOBEPXHOCTH
Ha3bIBaeTCs c(hepoii U KaKoe TEJI0 HA3bIBAETCS IIAPOM, YTO TAKOE PAANYC U
nuametp cdepsl (mapa), KakuMu (popMyTiaMH BRIPAXKAIOTCS 00bEM Iapa u
iomaab cepsl; U300pakaTh U paclo3HaBaTh HA PUCYHKAX PU3MY,
napajuieNienume 1, MUpaMmuay, UWIUHIP, KOHYC, 1Iap.

00 akcuomax JIaHUMETPHUH

becena 00 akcnomax miaHUMETPUH.

Henab: nate 6osiee rirydOKOE MPEACTABICHUE O CUCTEME aKCUOM INTAHUMETPUH U

AKCHMOMAaTHYCCKOM MCTOAC.
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B nanHoii TeMe paccka3bpIBaeTCs O Pa3IUYHbIX CUCTEMAaX aKCUOM FeOMETpHUH, B
YaCTHOCTH O Pa3IMYHbBIX CIIOCO0AaX BBEACHUS MOHSITHS pPaBEHCTBA QUTYP.
IToBTOopenue. Pemenue 3anay

Heasn: [ToBTopeHue, 06001IeHNE U CUCTEMAaTU3allMs 3HAHUM, YMEHUI 1 HaBBIKOB
3a Kypc reomerpun 9 knacca. [Toaroroska k OI'3.

TemaTu4yeckoe MIIAHUPOBAHUE

KoaudecTBo yacoB no | KoaanuectBo

KJaccam 4acoB
Pa3zgea
7 8 9 7-9 ki1accel
KJace | KJace | Kjace
Harnasinnas reomerpusi. Harnsigaeie - - 8 8

MPEJCTABICHUS O MPOCTPAHCTBEHHBIX
durypax: ky0, napajsiesenurne, npu3ma,
nupamuaa, map, cepa, KOHyc, HIAITUHAP.
N306paskeHne NpocTpaHCTBEHHBIX
¢buryp. [Ipumepsl ceueHui.
Mmnororpannuku. [IpaBusibHbIE
MHOTOrpaHHuku. [Tpumepsl pa3BEpTok
MHOT'OTPaHHUKOB, HWIMHApPA U KOHYCA.
ITonsarue 00nEMa; eTMHUIIBI OOBEMA.
O0BEM PIMOYTOITBHOTO
napajienenunena, Kyoa.

I'eomerpuueckue purypsl. [Ipsmeie u 63 54 21 138
yribl. Touka, npsiMasi, IIIOCKOCTb.
OTtpesok, ay4. Yroi. Buasl yrios.
BeprukanbHbIe U CMEXKHbBIE YTJIIBL.
buccekrpuca yrna. ['eomerpruueckoe
MECTO TOUYEK. TpEeyroyibHUK.
YeTpp€XyronbHUK. MHOTOYyTrOJIbHUK.
Okpyx)HOCTh U Kpyr. ['eomeTpruueckue
npeoopazoBanus. CUMMETpHSL.

[TocTpoeHue ¢ MOMOLIBIO HUPKYIIS U

15




JIUHEUKA

HN3mepenne reoMeTpu4ecKUX BEJIUYHH.
Jlnrna otpeska. PacctosiHue OT TOYKH 10
npssMou. PaccrosiHue Mexay
MapajuieIbHbIMHA NPSIMBIMHU.

IlepumeTtp MHOrOyroabpHuka. Jyimna
OKPY’KHOCTH, YUCJIO II; JJINHA TYTH
OKpYKHOCTHU. ['pamycHas Mepa yria,
COOTBETCTBHUE MEXKIY BEJIMUNHOMN LIEHT-
PajbHOTO yIila U JJIUHON AyTU
okpyxHOcTH. [IoHsTHE TIOIAAN
IUIOCKHUX (UTYDP.

12

11

26

Koopannarel. YpaBHeHue npsamon.
Koopannate! cepeuHbl 0Tpe3Ka.
dopmyna pacCTOSHUA MEXIY IBYyMS
TOYKAMHU IIJIOCKOCTH. Y DaBHEHHUE
OKPY>KHOCTH.

BexkTopsbl. JlinHa (MOy/Ih) BEKTOpA.
PaBencTBo BekTOpoB. KominHeapHsie
BeKkTOpbl. KoopanHaThl BEKTOpA.
YMHOKEHME BEKTOPA HA YUCJI0, CyMMa
BEKTOPOB, Pa3JIOKEHUE BEKTOPA MO IBYM
HEKOJUIMHEApHbIM BekTOopaM. CKalsipHOe
IPOU3BEJICHHE BEKTOPOB.

15

15

TeopeTnKo-MHOKeCTBEHHbIE IOHATHS.
MHOX€CTBO, AIIEMEHT MHOXKECTBA.
3amaHue MHOXKECTB MEPEUUCIEHUEM
AJIEMEHTOB, XapaKTePUCTUUECKUM
cBorcTBOM. [lonMHOXKECTBO.
OO0benrHEeHUE U IepeceUueHe MHOKECTB.
duaeMeHTHI JOruku. OnpeeneHue.
AKCHOMBI 1 TeOpeMBI. J[0Ka3aTenbCTBO.
JlokazaTenbCTBO OT MPOTHUBHOTO.
Teopema, oOpaTHas TaHHOM.

[ToHATHE O PABHOCUIIBHOCTH,
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CJIEIOBaHUU, YIIOTPEOIEHUE JTOTUYECKHUX
CBS30K eci ..., MO ..., 8 MOM U MOJIbKO 8
MoMm ciyyae, JIOTUYECKUE CBSI3KU U, UlU

I'eomeTpusi B HCTOPHYECKOM
pa3Butuu. OT 3eMeMepus K TEOMETPUHU.
[Tudarop u ero mkona. danec. Apxumen.
ITocTpoeHue npaBUIbHBIX
MHOT'OYTI'OJIbHUKOB. VcTopus uncna n.
3onotoe ceuenue. «Hauana» EBknnna. JI.
Ouinep. H. U. Jlobauesckuii. Uctopus mns-
TOTO MOCTYJIaTa.

HToro nmo kiaaccam

68

68 68 204

Hroro 7-9 kiaaccol

IJI9 7 kjaacca

Paznen

KoaunuyecTBO 4acoB B
padoueii nporpamme

KosnyecTBo
KOHTPOJIbHBIX padoT

HayaabHbIe 11
reoMeTpuvecKue
CBeIeHUSA

1

TpeyrojbHuKH 18

IMapananenbHble 13
npsiMble

CooTHOLIEHUST MEKIY 20
CTOPOHAMM H YIJIaMH
TPeyrojibHUKA

IToBTOpenue. Pemenue 6
3aga4

HUroro 68

o 8 kiacca

Pasznen

Kosn4yecTBO yacos B
paboueii mporpamme

KoaudecTBoO
KOHTPOJILHBIX Pad0T
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IToBTOpEHME Kypca
reomeTpuu 8 Kiacca

YeTbIpEéXyroabHUKH 14 1
Ilinomans 14 1
IonoOHbIE 19 2
TPEyroJbHUKH
OxpyxHOCTH 17 1
IHoBTOpenue. Pemenne 2 -
3ajgaq
HToro 68 5
I 9 Kj1acca
Pa3nea KoaunuyecTBO 4acoB B KoaunuecTtBO
pabo4eil mnporpamme KOHTPOJIbHBIX PadoT

BekTopbl. MeTon 18 1
KOOPAUHAT
CooTHOIIEHUS MEKITY 11 1
CTOPOHAMM H YIJIaMH
TPeyrojibHUKA.
CxkaasipHoe
Nnpou3Be/ieHNEe BEKTOPOB
JJIMHA OKPYKHOCTHU U 12 1
IJI0IIAAb Kpyra
JIBHKEeHMSI 8 1
HavaabHble cBeeHMsI 8 1
U3 cTepeoMeTpuH
006 akcnomax 2 -
IJIAHUMETPHH
IHoBTOpenue. Pemenue 9 1
3aga4

Hroro 68 6
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