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IlosicHuTeIbHAA 3aMUCKA
['eomeTpuyeckas JIMHHS SBISACTCS OJHOM U3 IICHTPAJIbHBIX JIMHHA Kypca
MareMatukd. OHa mpeArnoyiaraeT CUCTEeMATHUYECKOE H3YYEHUE CBOMCTB I€OMETPHUUYECKHUX
buryp Ha IUIOCKOCTH, (GOPMHUpPOBAHWE TNPOCTPAHCTBEHHBIX IPEACTABICHUHN, pa3BUTHE
JIOTUYECKOT0 MBIIUICHUS U MOATOTOBKY arapara, HEOOXOJUMOro Il U3y4eHUS] CMEKHBIX
TUCHUTIINH ((DU3HKH, YEPUCHUS U T. 1I.) U Kypca CTEPEOMETPHUH.

C nmpyroii  CTOpPOHBI, HEOOXOJAUMOCTh YCHUJICHHS TE€OMETPUYECKON  JIMHUHU
oOycioBiMBaeTcs  ciaeAywoomer mpobnemoit: 3amanme dYactei B w C  emmHOrO
rOCYJapCTBEHHOTO HYK3aMeHa IMpeAroiaracT penieHue reoMeTpuueckux 3aaad. Hrorm
9K3aMEHa TOKa3aJld, YTO yYalluecs TUI0XO0 CIPABJIUIMCH C 3TUMH 33aJIaHUSIMHM WU BOOOIIIE HE
OpUCTyNaTd K HUM. J[JIs yCIEMHOTO BBITIOJHEHUS 3TUX 3aJaHUl HEOOXOIUMBI MPOYHBIC
3HaHUS OCHOBHBIX T€OMETPHUYECKHUX (PAaKTOB M ONBIT B PEUICHUHM T'€OMETPUUYECKHUX 3aj]ad.
AKTyaJlbHOCTh BBEJICHHS JAHHOTO SJIEKTUBHOTO Kypca, HAMPAaBICHHOIO HA pealn3aluio
npeanpouiIbHOi MOArOTOBKH yYalllMXCs, 3aKII0YaeTcsi B MaKCHUMAalbHOM OOECTeueHUU
BO3MO>XHOCTH TBOPYECKOW peaTnu3allii MaTeMaTHIECKUX CIIOCOOHOCTEH 00yUJarOIuXCsl.

[Tporpamma kypca paccuntana Ha 34 yaca (lyac B HEJle0) U COCTaBJIEHA HA OCHOBE
CIIEIYIOIMX HOPMAaTHBHO-TIPABOBBIX IOKYMEHTOB:

o DenepanpHblii 3akoH  oT 29.12.2012 Ne 273-®3 «O6 obpazoBanmu B Poccuiickoii
Oenepauuny (penakmus ot 31.12. 2014 r. ¢ uzmenenusimu ot 06.04.2015 1) ;

e [Ipuka3 Munucrepcta IIpocsemenns Poccuiickoit ®@eneparun ot 31.05. 2021 r. Ne
287 «O6 yTtBepxkneHuu (GeaepalbHOrO0  TOCYJApCTBEHHOTO  00pa3oBaTeIbHOTO
CTaHJapTa OCHOBHOI'O 00I1Iero oOpa3oBaHUsI»

e [Ilucemo MunuctepctBa mpocsenienuss Poccun ot 05.07.2022 Ne TB-1290/03 «O
HanpaBleHUU MeTOANYECKUX PEKOMEH AN,

e OcHoBHas oOpa3oBareiibHasl MporpaMMa OCHOBHOro ob6mero o6OpazoBanusi MBOY
«denyposckas COILL»;

e VYueOHbIN IUIaH BHEYPOUHOI nesitenbHOCTH Ha 2022-23 yueOHbIH roj

Obwan xapaxmepucmuka Kypca

Copmepxanne kypca: «TpydHble BOMPOCHl TEOMETPUM» pacCHIMpSeT U yIIIyoIser
TEOMETPHUYSCKHAE CBEJCHUS, TPEJCTABICHHBIC B TJaBaX OCHOBHOIO YYEeOHWKA: BBOJISATCS
HOBBIC TIOHSTHUS, PACCMATPUBAIOTCS HOBBIE WHTEPECHBIE TeoMeTpuyeckue (akThbl, AaéTcs
000CHOBaHHE HEKOTOPBIX YTBEPXKICHHM, PACCMATPUBAIOTCS PA3IUYHBIC CIIOCOOBI PEIICHUS
3a/ad.

[eassMu JaHHOTO Kypca sIBJISIIOTCSH:

1. Paciimpenue u yrinyOieHre 3HaHUI 1O MporpaMMe Kypca reoMeTpur § Kiacca.

2. Co3nanue yCcaoBUH ISl CaMOpEaTH3alliy YIaIIUXCsl B TPOIEcce yUeOHOM NS TeTbHOCTH.

3. Pa3BuTHe MateMaTH4eCKUX, MHTEIUIEKTYaTbHBIX CIIOCOOHOCTEH ydamuxcs, 0000IEeHHBIX
YMCTBEHHBIX YMEHHII.

Jis  IOCTYOKEHMsI TIOCTAaBIICHHBIX Ieeld B Mporecce OOydeHHsI PEIIaloTcsl CIEAYIOIHe
3a/1a4u:

1. [Tpro6muTh yyamumxcs K paboTe ¢ MaTeMaTUYeCKOM JIUTepaTypoil.

2. Boiiensate U crocoOCTBOBaTh OCMBICIIEHUIO JIOTHYECKUX MPHUEMOB MBIIICHUS, PA3BUTHIO
00pa3HOro M aCCOIMATUBHOTO MBITIUICHHSI.

3. O0ecnieunTh TUATOTHYHOCTH Tpoliecca 00yueHUs] MaTeMaTHKe.



Opzanuzayus oopazosamenvHo20 npoyecca

@opmbl OpraHU3alN 3aHATUI KpYXKKa — O9TO JIEKIHH, Oecelpl, AUCKYCCHUHU, TPYIIOBbIE
COpPEBHOBAHUS, WHAWBUIYyaJIbHBIE KOHCYIIBTAIIMH, TEOPETHUECKUE MTPAKTHUKYMBI TI0 PEIICHUIO
3aja4, MpakTHUeCKas U UCClieJloBaTeNbcKas paboTa B rpynnax u HHAUBUAYAIbHO

Buowt oeamenvnocmu yuawuxcsa:

pabdorta ¢ HMCTOYHUKAMHU uHpopManuM, C COBPEMEHHBIMU CpEICTBAMHU
KOMMYHUKaIUU;

KPUTHYECKOEe OCMbIC/IEHHE TMOJY4YeHHOH MH(OPMALMHU, [TOCTYNAONICH U3 pa3HbIX
UCTOYHUKOB, (OpPMYyIHpOBaHME HAa 3TOM OCHOBE COOCTBEHHBIX 3aKIIOUCHHH |
OLICHOYHBIX CYXKJCHHIA;

pellleHNe MO3HABATEJBHBIX M MNMPAKTUYECKHX 32124, OTPAXAIOUUX TUIIHMYHBIE
CUTYaIlUH;

OCBOeHHE THNMUYHBIX COIUAJIBHBIX PoJieil yepe3 ydyacThe B OOyYaroIIUX UTpax U
TPEHUHTaX, MOACIUPYIOIIUX CUTYAIlUU U3 PEaTbHOU KU3HHU;

YMEHHEe BeCTH APryMEHTHPOBAHHYI0 3alIUTYy CBO€il IO3WLHUM, ONIOHUPOBAHUE
WHOMY MHEHHIO Yepe3 y4yacTHe B JUCKYCCHSIX, AHUCIyTaX, AebaTaX O COBPEMEHHBIX
COLIMAJIBHBIX IpobJiemMax;

OﬁpaaoBaTeanme TEXHOJOIMH, IPUMCHACMBIC Ha 3aHATHAX KypcCa:

POOJIEMHOE M3JI0KCHHE,

poOJIeMHO-HUCCIIeIOBATEIBCKOE 00YUCHHE;

«MO3TOBasi aTaka» (TEeXHOJOTHs TPYMIIOBON TBOPUECKOU AESITENILHOCTH);
HpO6J’I€MHa$[ I[I/ICKYCCI/I?[ C BBIIBMXXCHHUECM I/I]:[CI\/JI HpOGKTOB;

TCXHOJIOTHUA JCATCIbHOCTHOI'O METOAA,
TEXHOJIOTHA COTPYAHUYICCTBA.

MecTo Kypca B y4eOHOM ILJIaHe:
[Tporpamma Kpyxka ajgpecoBaHa ywammumcs 8 knacca. Kypce paccunrtan Ha 34 yaca

JICKOMOHHO-TIPAKTUYCCKHUX 3aHSATHH B TCUCHHC roaa 1mo 1 qacy B HEACIIO.

TPEBOBAHMUS K YPOBHIO YCBOEHUS KYPCA
3HAaTh:

3HaTh TIOHATUS W TEPMHUHBI, OTHOCSIIUECS K OCHOBHBIM TE€OMETPHYECKHM
dburypam;

YMETh TOKa3bIBaTh Ha YEPTEkKE ITaHHBIE T€OMETPHUECKUE (UTYPHI,

CTPOUTh  YEPTEXH,  COOTBETCTBYIOIIME  YCIOBHIO  3aJaud,  H300pakaTh
reoMeTpuueckue (GUTYphl Ha TJIOCKOCTH;

3HaTh KakK IPOBOJATCS JIOTHUECKHE PACCYXKACHUS TPU J0Ka3aTeIbCTBE TEOPEM,
pelIeHnn 3a/1ad;

pemiath 3a7ayd Ha J0Ka3aTejIbCTBO, BBIYUCICHUS, MOCTPOCHHUS;

BHIOMPATh TPHU PEIICHUHM BBIYMCIUTENBHBIX 3a/7a4 W 33Jad Ha J0Ka3aTelbCTBO
OCHOBHBIE (DUTYpBI, BBINOJHATH JOMOJHUTEIbHBIE MOCTPOCHHUS;

NPUMEHATh Ha TPAKTHKE 3HAHUS, TOJydCHHBIE B Kypce T€OMETpHH;

BJIAJCTh 3HAHUSAMH, OTHOCSIIMMUCS K YETHIPEXYroJbHUKAM U HMX BHJAM;



3HaTth TeopeMbl QPaneca u Iludaropa um ymeTb NPUMEHATh WX MPH PEIICHUH
3ajad4;

3HaThb OTHOLICHUS OTPE3KOB, NPONOPLUOHAIBHBIE OTPE3KM U UX CBOWCTBA,
BIAJETh IOHATUSAMHU O IUIOIIAJM WM 3HATh €€ OCHOBHBIC CBOMCTBA;

3HaTh (OpPMYJIBI BBIYMCICHUS IUIOMAJEH MHOTOYTOJBHHUKOB M YMETh HUX
BBIUNCJIATH;

BIIAQJCTh IMOHATHAMH, OTHOCSLIMMUCSA K OKPYKHOCTH M KPYry M pasivyarbh HX
JJIEMEHTHI;

BIIAJCTh II€PBOHAYAIBHBIMU CBEICHUAMM O BIIMCAaHHBIX B MHOIOYI'OJIBHUK U
ONMCAHHBIX OKOJIO HET0 OKPYKHOCTSX;

MMETh IPEJICTABICHUE O BKIAJE B MATEMaTUKy M TE€OMETPUIO HAIIMX BEIMKUX
IIPEIIECTBEHHUKOB.

Ymers:
HaXOAUTh Ha 4Yeprexax Mapajulesorpamm, IpsSMOYIOJbHUK, KBajapar, poMo,
TpaIneunmIo;
n3o0paxaTb Ha YEpPTEXKE IapajjiesiorpaMM, NpSMOYrOJbHUK, KBajpar, poMo,
Tpalneuuio B COOTBETCTBUU C MX DIIEMEHTaMH;
IIOJIB30BaTbCA CBOMCTBAMM IIapajuleslorpaMMa M €ro BUIOB IIPU PELICHHUM 3a1ad;
CTPOUTH INPONOPLHUOHAIBHBIE OTPE3KH;
HaxOJWTh IUIOIIAJb TPEYTrOJbHUKA II0 CTOPOHE M BBICOTE, ONIYIICHHON Ha HEE,;
HaXOJuTh IUJIOUIAJU MPSIMOYrOJbHHMKA, KBajgpara, poM0Oa, Napaijenorpamma,
Tpaneuuyd, MHOIOYTOJIbHUKA, B COOTBETCTBHM C HX JJIEMEHTaMH, HCIOJIb3Ys
U3y4eHHbIE CBOWCTBA U (OPMYIIBI;
pemare 3ajgadd, Ucnonb3ys Tteopemy Iludaropa u e€ npuiioxenus;
peumiars 3aJadd, CBA3AHHBIE C OKPYKHOCTBIO U €€ CBONCTBAaMHU;
n300paxkaTh pa3jMyHbIe CIIy4ad B3aMMHOIO PACIOJIOKEHHUS ABYX OKPY>KHOCTEH;
CTPOUTH KacaTeJIbHYI0 K OKPYKHOCTH;
pemaThs 3a1adM, IMOJIb3YSCh CBOMCTBAMH KacaTE€IbHOW K OKPYKHOCTH;
HaXOJUTh Ha dYepTeke M M300pakaTh IEHTPAJIbHBbIE M BIHMCAaHHBIE B OKPY)KHOCTb
YTIIBL;
UCIIOJIB30BaTh CBOMCTBA LIEHTPAJIbHOTO M BIMCAHHOIO YIVIOB, OINMPAIOIIMXCA Ha
YTy OKPYKHOCTH, JUIsI HAXOXKJAECHHUsS €€ I'paJlyCHOM MepHI;
n300pakaTb TPEYroJbHUKH, BEPIIMHBI KOTOPHIX JIeXKaT Ha JAHHOM OKPYXHOCTH,
WM KacaroTcs e€.

Y4eOHO-TeMaTHUYeCKOe MJIAHHPOBAHHE

Tema Kon-Bo
4acoB
1. TpeyronbHUKH:
* TpU3HAKU PABEHCTBA TPEYTOJIbHUKOB;
* TPSIMOYTOJIBHBIN TPEYTOJIbHUK; 3

* paBHOOENPEHHBIN TPEYTOJIbHUK;




2.YeTbIpexyroabHUKHU:
® XapaKTEePUCTHUYECKOE CBOHCTBO (PHUTYpHI,
* [apajuleJIorpaMM U TpareLus;

* NPsAMOYTOJBHUK, pOMO, KBaJpar 4
3. PaBHOCOCTaBJIEHHBIE MHOTOYTOJIbHUKHU
® 33]a4M Ha Pa3pe3aHHe MHOTOYrOJbHUKOB
® DPAaBHOCOCTaBJIECHHBIE MHOTOYIOJIbHUKU 3
e paspe3aHue KBaJpaTa Ha HEpaBHbIC KBAJAPAaThI
4. Tlmomanu:
e M3MEPEHME IUIOLIAX MHOIOYTIOJIbHUKA;
® DPaBHOBEJIMKHE MHOTOYTOJIbHUKHU
® IUIONIAJ(b IPOU3BOJIBHON (PUTYPBI
® [IJIOIIAJb TPEYrOJbHUKA;
e TeopeMa O TOYKE IIEpEeceYeHuss MEIHUaH
TPEYrOJIbHHUKA; 10
® TpPEyroJIbHUKH, UMEIOLIUE 110 PABHOMY YTJIY;
e [UIOINAJb NTapajuIeIorpaMMa U TPANELWH;
® HEOXUJAHHBIN croco6 HaXO0XACHUS
onIaie HEKOTOPbIX MHOTOYTOJIbHUKOB;
5. Teopema Iucaropa u e€ npunoKeHus:
e Tlpunoxenns Teopems [Tugaropa 3
6. BzauMmHOe  pacnojio)keHHWe — NpSAMBIX U
OKPY>KHOCTEM:
e KacaTelIbHas K OKPYKHOCTH;
e B3aMMHOE PACIIOJIOKEHHUE IBYX OKPYKHOCTEH 3
e oO0mias KacareiabHas K ABYM OKPYKHOCTSIM;
7. YTibl, CBA3aHHBIE C OKPYKHOCTBIO:
® BIIMCAHHBIE YIJIbL;
®  YIUIBI MEXIY XOpAaMH U CEKYILIUMU;
®  YIroJI MEXAYy KacaTelbHOW U XOPIOi; 4
e TEopema O KBaJparTe KacaTelbHOM;
8. BricanHble M ONMCaHHBIE OKPYKHOCTH:
* BIIMCAHHBIE U ONMCAHHBIE OKPYKHOCTH; 4
*  OKpPY)XHOCTH, BIHCAHHbIE B TPEYTOJbHHK, U
ONMCAHHBIE OKOJIO HETO
Hroro 34

Copaepxanue Kypca




Tema 1. TpeyroabHUKH.
[ToBTOPUTH M CHCTEMATU3UPOBATH 3HAHUSA 110 TeMe: « [Ipu3Haku paBeHCTBA TPEYrOJIbHUKOBY ,
«IIpsAMOYTOJIBHBIN TPEYTOIBHUKY , « PaBHOOEIPEHHBIN TPEYTrOJIBbHUK

Tema 2. YeTbIpeXyroJbHUKH.

BBectu noHsTHE XapaKTEpUCTHUECKOE CBOWCTBO (UTYPHI;

paccMOTpeTh pPELIEHWE 3aJa4 HAa [PUMEHEHHUE I[IOHATHH, CBOWCTB W NPHU3HAKOB
napajuieJiorpaMMa U Tparnenuu; IpsMoyrojibHUKa, poM0Oa, KBajapaTa.

Tema 3. PaBHOCOCTaBJIEHHBIE MHOTOYVTOJIbHUKHU
3ajaun Ha pa3pe3aHre MHOTOYTOJIbHUKOB, PABHOCOCTABICHHBIE MHOTOYTOJIbHUKH,
paspesaHue KBajJipaTa Ha HEpaBHbIC KBaAPAThI

Temad. Ilmomaau.

I/I?:MepeHI/Ie Iiomaan MHOFOYTOJII)HI/IKa; paBHOBe.HI/IKI/IC MHOFOerJII)HI/IKI/I; Iiomaab
MPOU3BOJIBHON (UTYpHI; IIOMIAAb TPEYTOJIbHHKA; TEOpEeMa O TOYKE IepeceueHus: MeIuaH
TPEYrOJIbHUKA;, TPEYrOJIbHUKU, UMEIOIIHE 110 PAaBHOMY YIIy; IUIOMIAAh MapajjiesorpaMmma 1
Tpaneuuu; HeoKUJaHHBINA CIIOCO0 HAXOXKACHUS TUIOIIa/Ield HEKOTOPBIX MHOTOYTOJIbHUKOB;

Tema 5. Teopema [Iudaropa v €€ OpUIOKEHU.
Pemenue 3amau Ha nmpunoxenus: Teopemsl [Tudaropa.

Tema 6. B3aumHoe pacrosioxkeHue OpsMbIX U OKpykHOcTel. KacarenpHas K OKpYXKHOCTH;
B3aMMHOE PACIOJIOXKEHHE ABYX OKPY)KHOCTEH; 00111asi KacaTesbHas K ABYM OKpPYXHOCTSIM;

Tema 7. Yrubl, CBA3aHHBIE C OKPYKHOCTbIO. BIHMCaHHBIE YIJbl, YIJIBI MEXAY XOpAaMu U
CEKYIIMMU; YTOJ MEXK1y KacaTeIbHOW U XOPJAOW; TEOpeMa O KBaJpaTe KacaTeIbHOW;

Tema 8. BrmcanHble U ONMCaHHBIE OKPYKHOCTU. BriMcaHHble W ONMHUCAHHBIE OKPYKHOCTH;
OKPYKHOCTH, BIIMCAHHBIE B TPEYI'OJIbHUK, U ONMUCAHHBIE OKOJIO HETO.




KanenpapHo-temaTnyeckoe NJIAaHUPOBAHHE KPYKKa

«TpynHble Bopochl reoMeTpUn»
No | Tema Hara [Tpumeuanu
/1 [Tnan ‘ ®daxkr | 4

Tema 1. TpeyroabHuku. (34yaca)

1 | Tpeyronsuuku. [Ipr3HaKy paBeHCTBA TPEYTOJIHHUKOB
2 | CpoiicTBa IPSIMOYTOJILHBIX TPEYTOJIBHUKOB.
3 | PaBHOOEpEeHHBIN TPEYTOJIBHUK.

Tema 2. YerbIpexyroJbHUKH.(44aca)

XapakTeprucTUYecKoe CBOMCTBO (hUTYPHI

[TapannenorpamMm u Tpanenus

[TpstmoyronbHUK, poMO, KBapat

~Nooh~

Pemenue 3amad Ha TPUMEHEHHE XapaKTEPUCTUUYCCKUX
cBoiictB uryp. TecroBas pabora.

Tema 3. PaBHocoCTaB/IeHHbIEe MHOTOYTOJIbHUKH (3 yaca)

8 | 3amaum Ha pa3pe3aHre MHOTOYTOJLHUKOB
9 | PaBHOCOCTaBIIEHHBIE MHOTOYTOJIBHUKH
10 | Pa3pe3anuie KBajipata Ha HEPABHBIC KBAIPATHI

Temad. Ilaomaau.(10uacoB)

11 | Vi3mepeHue mioniaay MHOrOyrojabHUKa

12 | PaBHOBenukue MHOT'OYTOJIbHUKH. [Tnomans
IPOU3BOJILHON (DUTYPBI

13 | Ilnomans TpeyroabHUKa

14 | Tnomans TpeyronbHuka. opmyna 'epona.

15 | Teopema o TOuke mepeceyeHUs MEAMAH TPEYroJbHUKA.
TpeyronbHUKHN, UMEIOIIUE 110 PABHOMY YTIIY.

16 | TpeyronpHUKH, MMEIOIIME TIO paBHOMY yriy. Pemienue
3a/1a4.

17 | IMnomanes napauiesorpaMmma 1 TparemuH.

18 | [Tnomage napauiesorpaMmma U Tpaneluu.

19 | IpakTuueckast padora mo Teme « Ilmomans
napaiesorpaMMa

20 | IMpakTrdeckas padboTa 1mo Teme « [Lmomans Tpaneum

Tema S. Teopema Iludaropa u eé npuioxenns.(3yaca)

21

Pemienne 3ama4d Ha MMPUITOKCHUSA TCOPCMBI Hn(baropa.

22

Pemienne 3ama4d Ha MMPUITOKCHUSA TCOPCMBI Hn(baropa.

23

Pemienne 3ama4d Ha MMPUITOKCHUSA TCOPCMBI Hn(baropa.

Tema 6. B3anMHoe pacnosio:keHue NPAMbIX H OKPYKHOCTEH

.(3uaca)

24

KacarenbHas K OKpYXKHOCTH.

25

B3anmHoe pacrosioxkeHne ABYX OKPY>KHOCTEH.

26

OO01m1ast kKacaTelbHas K IBYM OKPY)KHOCTSIM.

Tema 7. Yruibl, CBsiI3aHHbIE ¢ OKPYKHOCTHI0.(4 yaca)

27

BriucanHble yruibl. YTIIbl MEXKIY XOPAAMH U CEKYIIMMHU.

28

Yron Mexay KacaTeJIbHOM U XOP0il.




29 | Teopema o kBajpaTe KacaTeabHOU. Pemenne 3amau

30 | Pemenne 3amau  mo TeMe: YTUIBI, CBSI3aHHBIE C
OKPY’KHOCTBIO.

Tema 8. BnucaHHbIe M ONIHCAHHBIE OKPYKHOCTH (54acoB)

31 | Bnucannble U onycaHHbIE OKPY>KHOCTH.

32 | OKpyKHOCTH, BIIMCAHHBIE B TPEYrOJbHHUK, U OMUCAHHBIC
OKOJIO HETO.

33 | IpomexyTouHasi aTTecTanusi B (popMe KOHTPOJIHLHOM
padoThbI.

34 | 3axirounTtenbHoe 3aHsaTHE. O000IIeHHEe MaTepraa Kypca.
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