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TpeboBanusi K pe3yabTaTaM OCBOCHHS Kypca anredpa B 7-9 Kiaccax OMNpPENeNsIFOTCS KIIIOUEBBIMHU 3aJadamMu  o01ero oOpa3oBaHWs,
OTpaXKaromM MHAWBUAYAJIbHBIC, O6HIGCTBGHHI)IG U ToCyaJapCTBCHHBIC HOTp€6HOCTI/I, M BKJIIOYAIOT JIMYHOCTHBIC, MCTAIPCAMCTHBIC U MPCAMCETHBLIC
pe3ysbTaThl OCBOCHHs mpeaMeTa. [Iporpamma oOecreuuBaeT JOCTHXKEHHE CIICAYIOUIMX Pe3yJIbTaTOB OCBOCHUS 00pa30BaTENbHOW MPOrPaMMBI
OCHOBHOTO 00111eT0 00pa3oBaHUsI:

JUYHOCMHbLE:

1) popmupoBaHrEe OTBETCTBEHHOTO OTHOLIEHUS K YYEHHIO, TOTOBHOCTH M CIIOCOOHOCTH 00Y4YaroIIMXCsl K CaMOPa3BUTHIO U CaMO00pa30BaHUIO HA
OCHOBE MOTHBAIIMM K 00YYEHUIO U MO-3HAHUIO, BBIOOPY JasibHENIIEro o0pa3oBaHus Ha 6a3e OpUEHTHUPOBKU B MUpe Mpodeccuii u npodeccnoHaabHbIX
MPENNOYTEHNH, 0CO3HAHHOMY ITOCTPOEHUIO MHANBUIyaIbHOM 00pa30BaTeIbHON TPAEKTOPUHU C YIETOM YCTOMUMBBIX MO3HABATEIbHBIX HHTEPECOB;

2) (opmupoBaHHE 1IETOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM NMPAKTUKH;

3) ¢dopmupoBaHHE KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHWH W COTPYAHHUYECTBE CO CBEPCTHHKAMH, CTAPIIMMU M MIIAIIIAMHU B
00pazoBaTesbHOM, OOIIECTBEHHO TI0JIE3HOM, Y4eOHO- UCCIIeI0BATEILCKOM, TBOPUECKOM U IPYrUX BUIAX JCSITCIBHOCTH,

4) yMeHHUe SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOUM M IIMCHMEHHOHN PE4H, MOHUMATh CMBICIT TTOCTABJICHHOW 3a/1a4M, BEICTPAUBATh
apryMEHTAIHI0, TPUBOIUTH MPUMEPHI U KOHTPIPHUMEPHI,

5) KPUTUYIHOCTD MBITIUICHHS, YMEHHE PACIIO3HABATh JIOTHYECKH HEKOPPEKTHBIC BEICKa3bIBAHMS, OTINYATh TUTIOTE3Y OT (hakTa;

6) KpeaTUBHOCTb MBIIJICHUS, MHUIIUATUBY, HAXOIYMBOCTh, aKTUBHOCTh MPHU PELUICHUH F€OMETPUUECKUX 3aa4;

7) yMeHHuE KOHTPOJHUPOBATh MPOIIECC U PE3YJbTAT YICOHOM MaTeMaTHIECKOU IeATeTbHOCTH;

8) crocoOHOCTh K AIMOIIMOHATILHOMY BOCIIPUSITHIO MATEMAaTHYECKUX 0OBEKTOB, 3a1a4, PeUICHUH, pacCyKIeHU;

mem anpedmemnble:

1) yMeHHe caMOCTOSATENIbHO IJIAHUPOBATh allbTEPHATUBHBIEC IyTH ITOCTHKEHUS IeJIel, 0CO3HAHHO BbIOMpaTh Haunbolsiee 3PPEeKTUBHBIE CIIOCOOBI
pelieHrs yueOHbIX U M03HABATEIbHBIX 33/1aY;

2) yMeHHue OCYIIECTBISATh KOHTPOJb MO PE3YyNbTAaTy U MO CHOCOOY NIEHCTBUS Ha YPOBHE MPOU3BOJILHOTO BHHMAaHUS U BHOCUTH HEOOXOIUMBIE
KOPPEKTHBBI;

3) yMeHHe a/IeKBaTHO OLIEHUBATh MPaBUIIBHOCTH WIIM OIIMOOYHOCTD BBIIIOJIHEHUS YyueOHOM 3a7auu, €€ 0ObeKTUBHYIO TPYIHOCTh U COOCTBEHHBIE
BO3MOYHOCTH €€ PeIlIeHUs;

4) OCO3HAHHOE BIAJICHUE JIOTUYECKUMHU ACHUCTBUSIMU OIpCaACIICHHUA HOHHTHﬁ, O606H.[€HI/I${, YCTAaHOBJICHUA aHaJIOFI/II;'I, KJ'IaCCI/I(bI/IKaI_II/II/I Ha OCHOBC
CaMOCTOATCIBHOI'O BbI60pa OCHOBaHHU U KPUTCPHUCB, YCTAHOBJICHUA POJOBUAOBBIX CBHSeﬁ;

5) YMCHUC YCTaHABJIUBATH IIPUIUHHO-CIICACTBCHHBIC CBA3U, CTPOUTD JIOTUYCCKOC PACCYKACHUEC, YMO3AKIIFOUYCHUC (I/IHIIYKTI/IBHOC, ACAYKTHBHOC U
10 aHaJ'IOFI/II/I) U BBIBOJFBI,

6) YMCEHUE CO3[1aBaTb, NPUMCHATH U HpeO6pa30BLIBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPEACTBA, MOJACIN H CXCMblI JISI PCHICHUA y‘IC6HBIX u
ITO3HABAaTCJIBbHBIX 3a/1a4;

7) YMCHUC OPraHu30BLIBATH yqeGHoe COTPYAHUYICCTBO U COBMCCTHYHO JACATCIBHOCTH C YUYUTCICM W CBCPCTHUKaAMU: OIPCACIATH LCIIH,
pacnpeacisiTh (byHKI_II/II/I " pOJIK YHaCTHUKOB, O6H_[I/Ie CITOCOOBI pa6OTBI; YMCHUC pa6OTaTL B I'pYIIIC: HAXOAUTb 061_[166 pCUICHUC 1 pa3pCliaTb MHCHHUC,
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8) dopMupoBaHne W pa3BUTHE Y4eOHOU ¥ OOIIEMOJIE30BATEIHCKOM KOMIIETEHTHOCTH B OOJIACTH WCHOJIb30BaHUS WH(MOPMAIMOHHO-
KOMMYHUKaIMOHHBIX TexHojoruit (MKT-komneTreHTHOCTH);

9) dbopmupoBaHHe MepBOHAYATBHBIX MPEACTABICHUN 00 MAEAX M O METOJaX MaTeMaTHKU Kak 00 YHHBEpPCAJIbHOM S3bIKE HAYKW U TEXHUKH, O
CPEICTBE MOJICIIMPOBAHMSI SIBJICHUN U POLIECCOB;

10) ymeHue BHIETh MaTEMaTHYECKYIO 3a71a4y B KOHTEKCTE MPOOIEMHON CUTYyalluu B APYTUX TUCHUIUTHHAX, B OKPYXKAIOIIEH JKU3HU;

11) ymeHnue HaX0AUTh B PA3IMYHBIX UCTOYHHKAX WH(OPMAIHIO, HEOOXOIUMYIO JUIS PEUICHUS MaTeMaTHUECKUX MPOOJIeM, U TPEACTaBIATh e€ B
MOHATHON (hopMe; IPUHUMATh PELLIEHUE B YCIOBUSAX HETIOTHON U U30BITOUHOM, TOUHOM U BEPOSATHOCTHOM HMH(OpMaLnu;

12) yMeHue moHMMaTh M MCIOJb30BaTh MaTEeMAaTHYECKHE CPEICTBA HAIJIAJHOCTU (PUCYHKH, YEPTEKU, CXEMbl U Jp.) A WIUIIOCTpAlUH,
MHTEpIpETAINH, apryMEHTaIUH;

13) ymeHue BpIIBUraTh TUIIOTE3bI IPU PEILIEHUH YU€OHBIX 33a4 U OHUMAaTh HE0OXOJUMMOCTh UX NPOBEPKH;

14) ymeHue npuMeHsATh UHAYKTUBHBIE U JIETYKTUBHbBIE CIIOCOOBI pacCyXACHUN, BUJIETh pa3JIMUHbIE CTPATErny PEeLICHUS 3a/1a4;

15) moHMMaHue CyITHOCTH aIrOPUTMUYECKUX MIPEINUCaHUI U YMEHUE JeCTBOBAaTh B COOTBETCTBUU C MPEAJIOKEHHBIM aJTOPUTMOM;

16) ymeHue caMOCTOSITENIbHO CTaBUTh LEJIH, BEIOUPATh U CO3AaBaTh arOPUTMBI JUIsl pelIeHUs] y4eOHbIX MaTeMaTUUECKUX MPOOIIeM;

17) ymeHue miIaHupoBaTh U OCYLECTBIIATH JI€ATEIbHOCTh, HAPABICHHYIO Ha pElIeHHE 3a/1a4 MCCIIeI0BaTEIbCKOTO XapaKTepa;

npeomemmole:

1) oBnaneHue 0a30BbIM MOHATUHHBIM aIlllapaTOM IO OCHOBHBIM pa3feiaM COJIEp>KaHUs; MPEICTaBIeHUE 00 OCHOBHBIX M3Y4aeMbIX MOHSITHUAX
(4ucno, reoMeTpuyeckas GUrypa, BEKTOp, KOOPIUHATHI) KaK BaXKHEUIINX MaTeMaTHUECKUX MOJEISX, MO3BOJISIOIINX ONUCHIBATh U U3y4yaTh peajlbHbIe
IIPOLIECCHI U SIBJICHUS;

2) yMeHue paboTaTh C TEOMETPUUECKUM TEKCTOM (aHATM3UPOBATh, U3BJIEKATh HEOOXO0 IMMYI0 HH(POPMAIIHIO), TOYHO ¥ TPAMOTHO BBIPa)KaTh CBOU
MBICJIA B YCTHOW M IIACBMEHHOM pe4M ¢ NPUMEHEHNEM MAaTeMaTH4YE€CKOM TEPMHUHOJIOTMHA U CUMBOJIMKH, UCIIOJIB30BaTh PA3INYHBIC A3BIKM MATEMATHKH,
IIPOBOJIUTH KJIACCHU(PUKALIUHU, IOTHYECKUE 000CHOBAHUS, I0KA3aTeIbCTBA MAaTEMATUYECKUX YTBEPKICHHIA;

3) oBnasieHUE HaBbIKAMM YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BHIYHCIICHUH;

4) oBnaseHUEe TEOMETPUYECKUM S3bIKOM, YMEHHE MCIIOJIb30BaThb €ro Ui ONHUCAHUSA IIPEIMETOB OKpPYXKAIOIIEro MHUpa, pa3BUTHE
IIPOCTPAHCTBEHHBIX MPEICTABICHUHN U N300pa3UTEIbHBIX YMEHUH, TPUOOPETEHNE HAaBBIKOB T€OMETPHUECKUX IIOCTPOCHUIA;

5) ycBOeHHME CHUCTEMaTHYECKUX 3HAHMM O IUIOCKUX (UIrypax M MX CBOWCTBaX, a TaKKe Ha HarJIAJHOM YpPOBHE — O MpPOCTEHIINX
IIPOCTPAHCTBEHHBIX TEJIAX, YMEHHUE IPUMEHATh CHUCTEMAaTUYECKHE 3HAHUS O HUX Ul PELICHUS T€OMETPUUYECKUX U MTPAKTUYECKUX 3a1a4;

6) yMeHHe HU3MEpATh JUIMHBI OTPE3KOB, BEIMYHMHBI YIJIOB, MCIOJB30BaTh (OPMYINbl JUIl HAXOXKICHUS IEPUMETPOB, IUiomazell u oObEMOB
reoMEeTpUYECcKuX (QUryp;

7) yMeHHE NPUMEHATh W3YyYEHHbIE MOHSATHS, PE3yJAbTaTbl, METOJbl Ul DPELICHUs 3aJad MPaKTHYECKOIO XapakTepa M 3aJad U3 CMEXKHBIX
JUCLUUIUIMH C UCHOJIB30BaHUEM NPU HEOOXOAUMOCTH CIPABOYHBIX MAaTEPUANIOB, KAJIbKYIATOPA, KOMIIBIOTEPA.

Pabouas mporpamma 1o reoMeTpuu cocraBieHa ¢ yuétoMm PabGoueil mporpammsl Bocnutanuss MBOY «BuHOrpasoBckas CpeaHssl HIKOJIa»
(mpotoxon nexaroruyeckoro cosera Ne 6 ot 31.05.2021r.) yrBepxkaéunoit npukazom Ne 107/1 ot 02.06.2021r. u PaGoueit nporpamMmsl BOCITUTaHUS



MBOY «BuHorpagoBckas CpefHss IIKOJIa» C MU3MEHEHUSMHU U JOINOJHEHUSMHU (IpoTokon mnexarorudeckoro cosera Ne 11 ot 10.08.2022r.)
yrBepxkAEHHON npruka3zoM Ne 190 ot 15.08.2022r.

1.IVTAHUPYEMBIE PE3YJIbTATHI U3YYEHUSA 'TEOMETPUN
B 7—9 KIIACCAX

HATJIAAHAA TEOMETPUSA

BoinyckHUK Hay4YUTCS:

1) pacrio3HaBaTh Ha YEePTE)KaAX, PUCYHKAX, MOJIENIAX U B OKPYXKAIOIIEM MHUPE TUIOCKHE U IPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPHI;
2) pacnio3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIbHOTO MapalIeIeuIIeaa;

3) onpenensaTs Mo JUHEHHBIM pa3MepaM pa3BEPTKU (PUTyphl TUHEIHBIE pa3Mepbl caMoil GUrypsl U HA0OOPOT;

4) BEIYHUCIATH O0BEM MPSAMOYTOIBHOTO Mapaliesenuneaa.

Buinycknux nonyuum 6o3modcnocms:

5) sviuucnams 06vEMbL NPOCMPAHCIMEEHHBIX 2€0MEMPUUECKUX PULYD, COCMABTIEHHbIX U3 NPAMOY2O0NbHbIX NAPALIeNenuneoos,

6) yenyoums u pazeums npedCmasieHus. 0 NPOCMPAHCIEEHHbIX 2e0MEMPUIECKUX Pueypax;

T) npumensims nonwsmue pazeéEpmru 0/ 8bINOTHEHUS NPAKMUYECKUX PACUEMOS.

IFEOMETPUYECKUE ®UI'YPbI

BoinmyckHUK HAy4YUTCS:

1) mosib30BaThCA SA36IKOM T€OMETPUU IJIs1 OTIMCAHUS TPEIMETOBOKPYKAIOIIET0 MUPA U UX B3aUMHOT'O PACIIOI0KECHHUS;

2) pacrnio3HaBaTh U U300paxaTh Ha YEPTEKAX U PUCYHKAX reoMeTpuyeckue GUrypbl 1 uX KOHGUrypauuu;

3) HaxOaUTh 3HAYCHUSI JUIMH JIMHEHHBIX 3JIEMEHTOB (UTYp U UX OTHOUICHHS, TpaaycHyI0 Mepy yrioB oT 0 mo 180°, mpumeHss ompeneneHus,
CBOMCTBA U MPHU3HAKU (DUTYDP U UX IJIEMEHTOB,

oTHOIIEeHUs (pUryp (paBeHCTBO, M01001M€e, CAMMETPHUH, IOBOPOT, MapaIeNbHbIN epeHoc);

4) onepupoBaTh ¢ Ha4YaIbHBIMU NOHATUSMU TPUTOHOMETPUHU U BBITMIOJIHSTH AI€MEHTapHbIE ONlepaluy HaJl QYHKIUSIMU YTIIOB;

5) pemiath 3aauM Ha JI0Ka3aTEIbCTBO, OMUPASICh HA U3YYCHHbIE CBOMCTBA (PUTYp U OTHOLIECHUI MEXAY HUMH U MPUMEHSS U3yYCHHBIE METO/IbI
JI0Ka3aTeJbCTB;

6) peliaTh HECIOKHBIE 33/1a4M Ha MOCTPOCHHE, TPUMEHSISI OCHOBHBIE alITOPUTMBI TIOCTPOSHHUSI C TIOMOIIBIO IIUPKYIIS U THHEUKH;

7) peuiaTh MpOCTEHUIITNE TNIAHUMETPUUYECKUE 3a7a4u B TIPOCTPAHCTBE.

Buinycxknux nonyuum 603moxicHoCmyb.



8) osrademv memooamu pewieHus 3a0ay HA GLIYUCTEHUS U OOKA3AMENbCMEA: MemOoOOM Om NPOMUBHO20, MEeMOOOM NO000US, MemoooM
nepebopa 6apuanmos u MemoooM 2eOMempudeckux Mecn modex;

9) npuobpecmu onvim npumeHenuss aneeOPAUYecKo20 U MpPUSOHOMEMPUYECKO20 aAnnapama u uoetl O8UNCeHUs NPU PeuleHun 2eoMempuiecKux
3a0ay;

10) osradems mpaouyuonHol cxemou pewerus 3a0a4 Ha NOCMPoeHuUe ¢ NOMOWbIO YUPKYIA U JTUHEUKU. AHAIU3, NOCMPOeHUe, 00KA3AMelbCmeo
u uccreoosanue;

11) nayuumscs pewams 3a0auu Ha NOCMpPoeHUe MEMOOOM 2eOMEMPUYECKO20 MeCmd MO4eK U MemoOoM NOO0OUsL;

12) npuobpecmu onvim ucciedosanusi cOUCME NIAHUMEMPULECKUX Yucyp ¢ NOMOUbIO KOMALIOMEPHBIX NPOCPAMM,

13) npuobpecmu onvim ewvinonnenus npoekmos no memam: «I eomempuyeckue npeobpasosanus na niockocmuy, «llocmpoenue ompeskos no
Gopmyner.

N3MEPEHUE TEOMETPUYECKUX BEJIMYWH

BeinmyckHuK HayduTes:

1) ucnonb3oBaTh CBOMCTBA U3MEPEHHUS JUIMH, IUIOMAAECH U YIJIOB MPHU PEIICHUH 3aJad Ha HaXO>KACHHUE JUIMHBI OTpe3Ka, JJIUHBI OKPYKHOCTH,
JUIMHBI TyTU OKPYXHOCTH, TPAyCHON MEpBI

yria;

2) BBIYUCIIATH JJTUHBI IMHEWHBIX 3JIEMEHTOB (PUTYP M UX YIJIBI, HCIIOJIB3YS (POPMYITBI JUTHHBI OKPY)KHOCTH U JITTHHBI IyTH OKPY)KHOCTH, (DOPMYITBI
momaznei puryp;

3) BBIYHMCIATH IJIONIAIN TPEYTOJIEHUKOB, MPSIMOYTOJIBHIKOB, TAPAIJIEIOTPAMMOB, TPAICIHiA, KPYTOB B CEKTOPOB;

4) BBIYUCIIATH JJTHHY OKPY>KHOCTH, JUTHHY TYTH OKPYKHOCTH;

5) pemrate 3a1a4M Ha I0KA3aTEIBCTBO C HUCMOIB30BaHUEM (POPMYJI IJTHHBI OKPYKHOCTH U JUTUHBI TyT'H OKPY>KHOCTH, (POPMYII TUIOIaen Guryp;

6) peliatb HNPaKTHYCCKHUE 3aJadM, CBA3AHHBIC C HAXOXIACHUEM I'COMETPHUUYCCKUX BEJIINYHH (I/ICHOJ'IBBYH Ipu HCO6XOI[I/IMOCTI/I CIIpaBOYHHUKH H
TCXHHUYCCKHUC CpCI[CTBa).

Buinycknux nonyuum 603modrcHocms.
7) évluucnams niowaou gueyp, COCmasieHHvlx U3z 08X uiu 6oee NPAMOY20JbHUKOS, NAPAILLENI0ZPAMMO8, MPey2olbHUKO8, Kpy2a U CeKmopa,
8) sbiuuCIAMD NIOWAOU MHO20Y2OLHUKOS, UCNONb3YSl OMHOUEHUS PABHOBEIUKOCMU U PABHOCOCMABIEHHOCTNU,

9) mpuobpecmu onvim npumeHeHUs aAleOPAUYEcKo20 U MPUSOHOMEMPUYECKO20 annapama u udeu OBUNCEHUs NPU peuleHuu 3a0ad Ha
8blUUCTEHUE NI0UWAOel MHO20)20IbHUKOS.

KOOPIUHATDBI

BbInmyckHUK HayduTCs:

1) BBIYUCIATH JUIMHY OTpe3Ka M0 KOOPAMHATAM €ro KOHIIOB; BEIYUCIIATh KOOPAMHATHI CEPEANHBI OTPE3Ka;
2) UCNOJIb30BaTh KOOPIAUHATHBIA METO/1 JJIsl U3YyYEHUsI CBOUCTBIPSAMBIX U OKPYKHOCTEH.

Buinycknux nonyuum 603modcnocms:

3) osrademv KOOPOUHAMHBIM MEMOOOM peuleHUs 3a0ay Ha GblYUCIeHUe U 00KA3AMeNbCMeE0,
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4) npuobpecmu onvim UCHONBLIOBAHUL KOMNbIOMEPHBIX NPOSPAMM OIS AHANU3A YACMHBIX CIYYdes 83AUMHO20 PACHOJIONCEHUSL OKPYHCHOCTEU U
NPAMbIX,

5) npuobpecmu onvim 6binoIHeHUs NPoekmos Ha memy «lIpumenenue KOOPOUHAMHO20 Memood NpU peueHuUu 3a0ay HA BbluucieHue U
00KA3amMenbCmeo.

BEKTOPBI

BBITTyCKHHUK HAyIUTCS:

1) omepupoBaTh ¢ BEKTOpAaMHU: HAXOJUTh CYMMY M pPa3HOCTh JBYX BEKTOPOB, 3aJaHHBIX T'€OMETPUYCCKH, HAXOJUTh BEKTOP, pPaBHBIN
MTPOM3BEICHUIO 3a/IAaHHOTO BEKTOPA Ha YUCIIO;

2) HaXOJUTh JUISI BEKTOPOB, 3aJaHHBIX KOOPJIUHATAMH: JUIMHY BEKTOpA, KOOPJIUHATHEI CYMMBI M PAa3HOCTH JBYX M 0OJiee BEKTOPOB, KOOPIMHATHI
MIPOM3BE/ICHUS BEKTOPa HA YKCIIO, TPUMEHSISI IPU HEOOXOIMMOCTH COYETATEIbHBIN, IIEPEMECTHTEIHHBIN U PACTIPEICITUTEIBHBINA 3aKOHBI;

3) BBIUHCIIATEH CKAISIPHOE MTPOU3BEICHNE BEKTOPOB, HAXOUTh YTOJl MEXKTy BEKTOpAMH, YCTAaHABIIUBATE MEPIICHIUKYISIPHOCTD TIPSIMBIX.

BolnyckHuk noayuum 603MONCHOCTb.

4) osrademsb 6eKMOPHbIM MEMOOOM OISl peuleHus 3a0ay Ha 8bIYUCTEeHUEe U OOKA3AMENbCMBO,

5) npuobpecmu onvim 6vinoaHeHusi npoekmos Ha memy «llpumenenue GexmopHo2o Mmemooa Npu peuteHuu 3a0ay HA GbIYUCIEHUe U
00KA3AMENbCMBON.

COJEP)KAHHUE YYEBHOI'O ITPEJIMETA

HATJIAAHASA TEOMETPUS.

Harnsanuele mpeactaBieHuss 0 MPOCTPAHCTBEHHBIX (Gurypax: KyO, mapajuiefienumnesa, NpusMa, NupaMmuaa, map, cdepa, KOHYC, LUIUHAP.
N3obpaxenune npoctpancTBeHHBIX Guryp. [Ipumepsl ceduennii. MuororpanHuku. [IpaBusibHbIC
MHOTOTrpaHHUKU. [Ipumepsl pa3BEPTOK MHOTOTPAaHHUKOB, IWJIMH/PA U KOHYCA.

[Tonsitre 06bEMa; equHULIBI 00bEMA. OOBEM MPSIMOYTOJIBHOTO Tapaliienenuneaa, Kyoa.

IFEOMETPUYECKUE ®UI'YPBI.

[Ipsimbie u yrasl. Touka, npsimasi, IOCKOCTh. OTpe30K, Jiyd. YroJ. Buasl yrios. BepTukanbHble 1 CMEXHBIE YIIIbl. buccekTpuca yria.

[lapannensHble U mepecekarouiuecs npsmele. [leprnenaukynspabie npsMble. TeopeMbl 0 MapauIeTbHOCTH U MEPHEHAUKYISIPHOCTH MPSIMBIX.
[lepnenaukynsip v HaKIOHHAS K npsiMoii. CepeIMHHBIN EPIEHANKYIISAP K OTPE3KY.

I'eomerpuueckoe Mecto Touek. CBOICTBA OMCCEKTPUCHI YTIa U CEPEIUHHOIO MEPIEHIUKYIIApa K OTPE3KY.

Tpeyronbauk. BeicoTa, Mmenuana, buccekTpuca, CpefHsisl JIMHUSA TpeyrojibHUKa. PaBHOOeApEeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKU; CBONCTBA
Y IPU3HAKU PaBHOOEIPEHHOTO TpeyroibHUKa. [I[pu3Haku paBeHCTBa TPEyroJbHUKOB. HepaBeHCTBO TpeyroJibHUKA.
COOTHOILIEHHS MEXKTy CTOPOHAMH U YIJIaMH TPEYTOJIbHUKA.

Cymma yrioB TpeyrojbHuKa. BHenmnue yribl TpeyroiabHuka. Teopema daneca. [Togobue TpeyronbHukoB. [Ipu3Haku mogoous TpeyroasHUKOB.
Teopema [Tudaropa. Cunyc, KOCHHYC, TAHT€HC, KOTAHT'€HC OCTPOTO YTiia IPSIMOYTOJILHOTO TPEYroJIbHUKA U YTJIOB
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ot 0 no 180° mpuBeneHue K ocTpoMmy yriay. PemieHue npsMoyrosiabHbIX TPEyroJbHUKOB. OCHOBHOE TPUIOHOMETpPUYECKOE TOXKIecTBO. Dopmyisbl,
CBA3BIBAIOIIME CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC OJHOI0 M TOrO e yria. PenieHue TpeyrojabHUKOB: TEOpPEMa KOCHHYCOB U TEOPEMa CHHYCOB.
3ameuaTesbHbIE TOUKU TPEYroJIbHUKA.

YerbipéxyroapHuk. [lapannenorpamm, ero cBoiictBa M npusHaku. [IpsmMoyronbHHK, KBajapaT, poMO, UX CBOWCTBAa M MpHU3HAKU. Tpamenus,
CPEIHsS JIMHUS TPAICLAH.

MHoroyroapHuK. Beimykibsie MHOTOYrojibHUKH. CyMMa YIJI0B BBIIYKJIOTO MHOTOYrojibHUKA. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.

OxpyxHocTb U Kpyr. Jyra, xopna. Cexkrop, cerMeHT. LleHTpanbHbIi yroJ, BOUCAaHHBIN YToJj, BEJIMYMHA BIIMCAHHOTO yria. BzaumHoe pacnonoxeHue
IpsIMOM M OKPY)KHOCTH, JIBYX OKpyKHOcTeW. KacarenpHas M ceKylias K OKPYKHOCTH, UX CBOWCTBA. BnmcaHHblE M ONMCaHHBIE MHOTOYTOJIbHUKH.
OKpyXHOCTb, BIIMCAHHAS B TPEYrOJbHUK, U OKPYXHOCTb, ONHMCAaHHAs OKOJIO TPEYrojbHHKAa. BrucaHHbIe W ONHCaHHBIE OKPYKHOCTH MPABUIBLHOTO
MHOT'OYTOJIbHHKA.

I'eomerpuueckue npeodbpazoBanus. [lonarue o paBerctse ¢uryp. [loHsaTHE O ABMXKEHUU: OceBasl U LEHTpajbHasi CUMMETPHUH, NapauleIbHbINA
nepeHoc, noBopot. [TonsTue o nogodun GUryp U roMOTETHH.

ITocTpoeHus ¢ MOMOIIBIO HUPKYIS W JTMHEWKH. OCHOBHBIE 3ala4d HA TOCTPOEHUE: NIENCHHE OTPE3Ka IOI0JIaM; IOCTPOCHHUE YIJIa, PABHOTO
JAHHOMY; IOCTPOCHHE TPEYTOJIbHUKA 110 TPEM CTOPOHAM; MOCTPOCHUE MEPIEHAUKYIISIpaA K IPSIMON; MOCTPOEHHE OMCCEKTPHUCHI YIiia; JAeJIeHne 0Tpe3Ka
Ha 1 PaBHBIX YaCTEH.

Pemenue 3a1a4y Ha BbIYKCIIEHHE, TOKA3aTEIbCTBO U MOCTPOEHHUE C UCIIOJIB30BAHUEM CBOMCTB U3YyUEHHBIX (PUTYD.

N3MEPEHUE TEOMETPUYECKUX BEJINYHUH.

JnuHa oTpeska. PacctositHue oT TOUkHM 10 npsiMoi. PaccTosiHue MeX 1y napaJuieIbHbIMU MPSIMbIMU.

[TepumeTp MHOTOYTOJIbHUKA.

JlIvHa OKPY>KHOCTH, YUCIIO T; JUIMHA YT OKPY>KHOCTH.

I'pagycHas mepa yria, COOTBETCTBHE MEX/1y BETMYMHON EHTPAIBHOTO yIJia U JUIMHOM TyTrd OKPY>KHOCTH.

[TonsTre momaau miockux ¢uryp. PaBHococTaBienHble 1 paBHOBenukue ¢purypsl. [lnomans npsimoyronsnuka. [Inomanu napanienorpamma,
TpeyroipHuka u Tpamnenuu. [Inomans Muoroyrosnsnuka. [Inomanp kpyra u miomaib cekropa. COOTHOIIEHHE MEXKTY IIOMAASIMU MOJ00HBIX QUryp.

Pemenue 3a1ay Ha BBIYMCIIEHUE U JOKA3aTEIbCTBO C UCIOIb30BAaHUEM U3YYEHHBIX (DOPMYIL.

KOOPIUHATBI.
VYpasuenue npsamoi. Koopaunartel cepeannsl otpeska. @opmya pacCTOSHHAS MEXAY IBYMS TOUKaMU IJIOCKOCTH. Y paBHEHUE OKPYKHOCTH.

BEKTOPBI.
Jnuna (Momyns) BekTtopa. PaBencTBo BekTopoB. KommmHeapusie BekTopbl. KoopauHaThl BeKTOpa. YMHOXKEHHE BEKTOpa Ha YHCIO, CyMMa
BEKTOPOB, Pa3JI0KEHHE BEKTOPA MO ABYM HEKOJUIMHEAPHBIM BeKTOpaMm. CKalsipHOE MPOU3BEACHUE BEKTOPOB.

TEOPETUKO-MHOXKXECTBEHHBIE ITOHSTUSI.
MHOXECTBO, JJIEMEHT MHOKECTBA. 3aJJaHWE MHOXKECTB TEPEUYUCICHUEM DJIEMEHTOB, XapaKTEPUCTUYECKUM CBOWCTBOM. [lOJMHOKECTBO.
O0beqMHEHUE U



MEepeCCUCHUEC MHOKCCTB.

IJIEMEHTBI JIOTUKMU.

Omnpenenenne. AxcuoMbl M TeopeMsl. JlokasarenbcTBo. Jloka3aTenbCcTBO OT NpoTUBHOro. Teopema, oOparHas paHHOW. [Ipumep wu
KOHTpPIpUMED.

[loHsiTHE O PaBHOCUIIBHOCTH, CJIEJOBAHUH, YIIOTPEOIEHHE JIOTUYECKUX CBSI30K eCiu ..., MO ..., 8 MOM U MOJbKO 6 MOM Clyyae, JOTHYECKHe
CBSI3KH U, UTIU.

I'EOMETPUSA B UCTOPUYECKOM PA3ZBUTUUN.
Ot 3emnemepus k reomerpuu. Iludarop u ero mkona. @anec. Apxumen. [locTpoeHre npaBUIbHBIX MHOTOYIOJIBHUKOB. TpHCEKIMS yria.
Ksagparypa kpyra. Y nBoenune ky0a. Ucropus unucna n. 3omotoe ceuenue. «Hauana» Esknuna. JI. Diinep. H. U. JlobaueBckwuii. Mictopus naroro nocty

COIEP KAHHUE YYEBHOI'O ITPEIMETA TEOMETPUS 7 KJIACC

B kypce reomerpun 7 kinacca MOTYT ObITh YCIIOBHO BBIJICJIEHBI YETHIPE pasfielia: HayajlbHble reOMeTpUYeCKUe CBeleHNsl; TPeyroJIbHUKY;
nmapauieJIbHbIC IPAMBIC; COOTHOILICHUA MEKAY CTOPOHAMH U YIVIAMU TPEYIroJbHHUKA.

Paznen 1. HauaabHble reomerpudeckue cBeaeHus (10 yacon)

Havanphblie nonstus mianumerpuu. ['eomerpudeckue gurypsl. [lonarue o paBeHnctse ¢puryp. Otpezok. PaBencTBo oTpeskoB. [lyinHa oTpe3ka u
ee cBoiicTBa. Yrou. PaBeHcTBO yrioB. BennunHa yriia u ee cBoictBa. CMEKHBIE U BEPTUKAIBHBIE YIJIbI M MX CBOMCTBA. [lepneHauKynsipHbIe IpsIMbIE.

OcHoBHasi meJb — CHCTEMAaTH3UMPOBATh 3HAHUS OOy4arOMIMXCS 00 OCHOBHBIX CBOMCTBAaX MPOCTEHUIINX T'€OMETPUUYECKUX (Uryp, BBECTH
TOHSATHE PaBEHCTBA (UTyp.

OcHOBHOE BHUMAaHHE B yUeOHOM MaTepuaje 3TON TeMbl yJENSeTCs ABYM acleKTaM: MOHSTHUIO PABEHCTBA T€OMETPpUUYECKUX GUTyp (OTPE3KOB U
YIJI0B) U CBOMCTBaM M3MEpPEHUS OTPE3KOB U YIJIOB, UYTO HAXOIUT CBOE OTPAKEHUE B 3aJaHHOU CUCTEME YIPAKHEHUIA.

W3ydyeHue naHHOM TEMBbl JOJDKHO TaKXkKe pellaTh 3aady BBEICHUS TEPMUHOJIOTMH, Pa3BUTHSA HABBIKOB M300paKEHUS MIIAHUMETPUUYECKUX
buryp U mpoCTEHIINX TEOMETPUYECKUX KOH(GUIYpaluid, CBSI3aHHBIX C YCJIOBHSMHU pellaeMbIX 3aiady. PemieHue 3amad JaHHOW TEeMbl CIEAyeT
MCIO0JIb30BATh JJISl IOCTENEHHOTO (popMUpOBaHUS Yy 00y4JaIONINXCS HABBIKOB IPUMEHEHHUSI CBONCTB FeOMETPHUECKUX (DUTYp KaK OMOPHI MPU pEIICHUN
3a/1a4, MepBOHAYAIBHO MPOTOBAPHUBAs UX B XOJI€ PEILICHUs YCTHBIX 3aj1au.

Pa3nen 2. TpeyroabHuku (18 yacos)

Tpeyronpauk. [Ipu3Haku paBeHCTBA TPEYroJIbHUKOB. [leprieHaukynsp K mnpsMoil. MeauaHbl, OUCCEKTPUCHI U BBICOTHI TPEYroJibHUKA.
PaBHOOEIpEHHBII TPEYTrOJILHUK U €ro CBOWCTBA. OCHOBHBIC 331a4K Ha TIOCTPOCHUE C MOMOIIBIO ITUPKYJIS ¥ INHEHKH.

OcHoBHas1 nesib — cHOpMUPOBATH YMEHHUE JI0KA3bIBATh PABEHCTBO JaHHBIX TPEYrOJbHUKOB, OMUPAsICh HA U3YYCHHbIE MPU3HAKU; OTPabOTaTh
HABBIKU PELISHUS MPOCTEUIITNX 3a/1a4 Ha IOCTPOCHHUE C TIOMOIIBIO IUPKYIIS U THHEHKH.

[Ipu u3yueHnn TeMbl cielyeT OCHOBHOE BHUMaHUE YACTUTh (GOPMUPOBAHUIO Y 00YyUAIOIINXCS YMEHUS TOKa3bIBaTh PABEHCTBO TPEYTOJIbHUKOB,
T. €. BBIACJATh PAaBEHCTBO TPEX COOTBETCTBYIOIIMX JIEMEHTOB JaHHBIX TPEYTOJIHHUKOB U JIeNIaTh CCHUJIKM Ha M3y4eHHbIe Mpu3HaKku. Ha HauanbHOM
JTare U3y4eHHs TEeMBI MOJIe3HO OOJIbIIIe BHUMAHUS YIENATh UCIIOIb30BAHHUIO CPEACTB HATISTHOCTH, PEIISHHUIO 3a7a4 M0 TOTOBBIM YepTexkKaM.
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Paznean 3. Ilapaanensbnbie npsimbie (11 yaco)

[Ipu3Haky napawieIbHOCTH NPSIMbIX. AKCHOMA NapajIeIbHBIX IPsMbIX. CBOMCTBA NapaiyIeIbHbIX MPSMBbIX.

OcHoBHasi 1eJIb — JIaTh CUCTEMATUYECKUE CBEICHUSI O MAPAJUICILHOCTH MPSAMBIX; BBECTU aKCMOMY MapaJUICIbHBIX MPSMBIX.

3HaHUs TPU3HAKOB MapaJICIbHOCTU MPSIMBIX, CBOWCTB YIJIOB MPH MapaUICIbHBIX MPSIMBIX W CEKYyIIEed HaXOIAT IIUPOKOE MPUMEHEHUE B
JTaIbHEHIIEM Kypce T€OMETPUM TMPH H3YUYEHUU YETHIPEXYroJIbHUKOB, MOJ00MS TPEYrOJbHUKOB, a TaKKe B Kypce crepeoMerpuu. OTcrofa cieayer
HEOOXOJIMMOCTh  YACTUTh 3HAYUTCIIPHOE BHUMaHWE (OPMUPOBAHUIO YMEHUH JOKAa3bIBaTh MAPALICIBHOCTh NPSIMBIX C HCIIOJIb30BaHUEM
COOTBETCTBYIOIINX MTPU3HAKOB, HAXOAUTH PABHBIC YTIIBI TP MApAJIICIBHBIX MPSAMBIX U CEKYIIEH.

Pa3nen 4. CooTHOIIEHUsI Me:K1y CTOPOHAMM U YIJIaMHU TpeyroJjbHuka (21 yac)

Cymma yrnoB TpeyrojibHuKa. COOTHOILIEHUSI MEXKy CTOPOHAMH U yriiaMu TpeyrosibHuka. HepaBeHcTBO TpeyronbHuka. HekoTopeie cBoiicTBa
MPSIMOYTOJIbHBIX TPEYroJbHUKOB. [IpH3HAaKM paBeHCTBa MPSIMOYIOJIBHBIX TPEYroJbHUKOB. PaccrosiHMe oT Touku 10 mpsaMoil. PacctosHue mexay
napajuiebHBIMU NPSAMBIMU. 3214yl Ha IOCTPOECHHUE.

OcHoBHas1 HeJIb — PaCHIMPUTH 3HAHUS 00YJarOIIUXCS O TPEYrOJIbHUKAX.

B nanHoif Teme paccMaTpuBaeTcs OJlHAa M3 Ba)KHEHIIMX TEOpEM Kypca — TeopeMa O CyMMeE YIJIOB TPEyroJibHHKa, B KOTOPOW BIEpBbHIE
dbopmynupyercss HeoueBUIHBINA (akT. Teopema MO3BOJSET MOIYYUTh Ba)KHBIE CIEACTBUS — CBOMCTBO BHEIIHETo Yrjla TPEyroJbHHKAa, HEKOTOpbIE
CBOMCTBA U MPU3HAKU MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.

IIpu BBeneHMM MOHATHUS PACCTOSIHUA MEXKIy NapajuleIbHBIMU HPAMBIMU Yy OOydaromuxcsi (GOpMHUpPYETCsl MPEACTAaBICHHE O NapajjelbHbIX
IPSIMBIX KaK PaBHOOTCTOSIIUX JIPYT OT JIpyra (TOUKa, IBUXKYILASACS MO0 OJHOW M3 MapajlIesIbHBIX MPSIMbIX, BCE BPEMS HaXOIUTCA Ha OJJHOM U TOM XKe
pacCTOSIHUM OT APYroi NpsMOii), YTo OyJIeT UCIOIb30BaThCA B AAJIbHEHIIEM Kypce F€OMETPUHN U IIPHU U3YYEHUN CTEPEOMETPUH.

[Ipu pemennn 3amgau Ha moctpoeHue B VII kimacce pekomeHIyeTcs OrpaHMYMBATHCS TOJIBKO BBITOJTHEHHEM TOCTPOCHHUS MCKOMOUW (UTYpPHI
LUPKYJIEM M JHMHEHKOH. B OTHenpHBIX CilydasX MOMKHO HpPOBOJUTH YCTHO aHAJIW3 U JIOKA3aTelIbCTBO, a DJIEMEHThl HCCIENOBaHHUS MOTYT
IIPUCYTCTBOBATH JIMIIb TOTA, KOTAA 3TO OFOBOPEHO YCIOBUEM 3a/1a4H.

IToBTOpeHue (8 yacon)

COIEPKAHHUE YYEBHOI'O ITPEJIMETA 'EOMETPUSI 8 KJIACC

B kypce reometpuu 8 kinacca MOTyT ObITh YCIOBHO BBIJICNICHBI YETHIPE pa3jieia: YeThIPEXYroabHUKHU; IO/} MOA00HbIE TPEYroJbHUKH;
OKPY:KHOCTb.

Pazpnen 1. Yerbipéxyronbuuku (14 yacoB)

JlokazarenbcTBa OOJBIIMHCTBA TEOPEM JAHHOTO pasjieia M PEHICHUS MHOTHUX 3a7ad IPOBOJATCS C IMOMOINBIO IPH3HAKOB PaBEHCTBA
TPEYrOJbHUKOB, TIOATOMY MOJIE3HO MX MOBTOPUTH B Hauasie u3ydeHus Tembl. OceBas U IEHTpajbHas CHMMETPUU BBOSTCS HE Kak MpeoOpa3oBaHue
MJIOCKOCTH, a KaK CBOWCTBAa T€OMETPUUYECKUX (PUTYp, B YACTHOCTH YETBHIPEXYrOJBHUKOB. PaccCMOTpeHHe STHX MOHATHH KaK JBMXKEHUH MIIOCKOCTH
cocroutcs B 9 knacce.

Ilenu uzyuenusn pazoena:

* U3Y4YHUTh HanOoJiee BaXKHBIE BUIbI YETHIPEXYTOIBHUKOB - MapajuieorpamMmm, MpsMOYTOJIbHHUK, poMO, KBapaT, TPaIeuio;
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* aTh IpeJcTaBiIeHue O purypax, 00Ia1ar0muX 0CEBON MM LIEHTPAIBHON CHMMETpHEH;

Paznen 2. Ilnomans (14 yacoB)

BeiBog opmyit [Tl BBIYUCIICHUS TUTOIIAICH TPSIMOYTOJIbHUKA, TTapauIeIorpaMMa, TPEYTrOJIbHIKA, TPAIICIIMA OCHOBBIBAETCS HA IBYX OCHOBHBIX
CBOMCTBaX IUIOMIAJICH, KOTOPBIC MPUHUMAIOTCS MCXOJS W3 HATJSTHBIX MPEICTABICHHN, a Takke Ha (opMmylie IUIOMIaau KBajapaTa, 0OOCHOBaHHE
KOTOpPO# HE sIBIIIETCS 00sA3aTeIbHBIM Ui oOydaromuxcs. HeTpaIuiimoHHON Ui IIKOJLHOTO Kypca SIBJISIETCS TeopeMa 00 OTHOIICHHWH IUIOIIaJeH
TPEYroJbHUKOB, HMCIOIIUX IO paBHOMY yri1y. OHa MO3BOJISET B AAbHEHIIEM JaTh IPOCTOE JI0KA3aTeIhCTBO MPU3HAKOB MOJA00MS TPEYTrOJIbHUKOB. B
3TOM COCTOHUT OJIHO M3 MPEUMYIIECTB, 00YCIOBICHHBIX PAHHUM BBEJCHUEM TMOHATHUS TIomaau. JlokasarenbctBo Teopemsl [Iudaropa ocHOBBIBaeTC A
Ha CBOMCTBaxX IJIOMIAACH 1 hopMynax s IIIOaAel KBajapaTa U MpsIMOYrojibHUKa. JJoka3piBaeTcs Takxke TeopeMa, oopaTHas Teopeme [Tudaropa.

Ilenu uzyuenus pazoena:

* PaCIIUPHUTH U YIIIYOUTH TIOJIYY€HHBIE B 5 - 6 KJIaccax MpeCTaBICHUs 00yJaronuxcsi 00 U3MEPEHUHU U BBIYMCIICHUH TUIOIIAICH;

* BBIBECTH (OPMYJIBI TIJIOIIAIEH TPAMOYTOJIbHUKA, TIapaJljieJiorpaMMa, TPEeyroJdbHUKa, TPaelnu;

* I0Ka3aTh OJIHY U3 TJIaBHBIX TEOPEM reomeTpun - Teopemy lludaropa.

Pasznea 3. IlonoOHbIe Tpeyroabuuku (19 yacon)

Omnpenenenre NoI0OHBIX TPEYTrOJIBHUKOB JJa€TCS HE Ha OCHOBE MPeoOpa3oBaHUs MOI00US, a Yepe3 paBEHCTBO YIJIOB U MPONOPIHOHATBHOCTh
CXOJICTBEHHBIX CTOPOH. [Ipu3Haku TOMOOWS TPEYroJHbHUKOB JIOKA3bIBAIOTCS C TOMOINIBI0 TEOPEMBI 00 OTHOIIEHWH TUIOMIACH TPEYTrOJbHUKOB,
UMEIOIUX 0 paBHOMY yriy. Ha ocHoBe mpu3HAaKoB MoaoOUs JOKa3bIBA€TCA TEOpPEMa O CpPEAHEW JIMHUU TPEYroJbHUKA, YTBEPXKICHUE O TOUKE
MepeceyeHus MeIuaH TPEyroJibHUKa, a TakXe JBa YTBEPXKJIEHUS O MPOMOPLUOHAIBHBIX OTpe3Kax B MPSIMOYrOJbHOM TpeyrojbHuke. Jlaercs
MIpe/ICTaBJICHHE O METOJe MOoJ0OMs B 3ajJadyax Ha MOCTpoeHHe. B 3axiroueHue TeMbl BBOJSTCS AJIEMEHThl TPUTOHOMETPUM — CHHYC, KOCHHYC M
TaHT'€HC OCTPOTO YIJla IPSIMOYTOJIbHOTO TPEYroJIbHUKA.

Henu uzyuenus pazoena:

* BBECTH MOHATHE MMOJAOOHBIX TPEYTOJILHUKOB;

* pacCMOTPETh NMPU3HAKU [10100US TPEYTOJILHUKOB M UX IPUMEHEHUS K J0Ka3aTeIbCTBY TEOPEM U PELICHHIO 3ajay;

* cJIes1aTh NEPBBIN MIar B 0OCBOGHUU 00YYaIOIMIMMUCI TPUTOHOMETPUYECKOTO arapara reoMeTpUH.

Paspnen 4. OxkpyxHnocts (17 yacos)

B nanHoM paszene BBOJIUTCS MHOTO HOBBIX MOHSTUN U PACCMATPUBAECTCSI MHOTO YTBEPIKACHUMN, CBA3AHHBIX C OKPYKHOCTBIO. J{71s1 X ycBOeHUs
ClleyeT yIeNUTh OOJBIIOE BHUMAHHE PEIICHUIO 3a7ad. YTBEPXKICHHUS O TOYKE IepeceueHus: OMCCEKTPHUC TPEYroJbHUKA U TOYKE IepeceueHUst
CEpeMHHBIX MEPIECHIUKYIAPOB K CTOPOHAM TPEYrOJIbHUKA BBIBOAATCA KaK CIEJACTBHUS U3 TEOPEM O CBOMCTBAX OMCCEKTPHUCHI yIiia M CEPEeIUHHOTO
MepIeHIUKYIsApa K OTpe3Ky. Teopema o TOUKe rmepeceyeHus BHICOT TPEYroJlbHUKA (MM MX MPOJOJDKEHUI) JOKA3bIBACTCS C IIOMOIIBIO YTBEPKIACHUS O
TOYKE MepEeceueHuss CepeIUHHBIX MepreHANKYIsIpoB. Hapsay ¢ TeopeMaMu 00 OKPYKHOCTSIX, BIMCAHHON B TPEYroJIbHUK U OMHCAHHON OKOJIO HETo,
paccMaTpuBarOTCsl CBOMCTBO CTOPOH OMKCAHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO YETHIPEXYTOJIbHUKA.

Ilenu usyuenusn pazoena:

* pacIIUPUTH CBeIeHUs 00 OKPYKHOCTH, MOTy4YEeHHbIE 00yJaroImuMucs B 6 Kiacce;
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® U3YUYUTH HOBBIC q)aKTBI, CBA3AaHHLIC C OKPYKHOCTBIO,
¢ IIOBHAKOMHUTDH 06yqa}om1/1xcs1 C YCTBIPbMA 3aMCHYATCIIbHBIMU TOUKaMU TPCYTOJIbHUKA.

IloBTOpenue (4 yaca)

COILEPKAHHUE YYEBHOI'O ITPEIMETA 'EOMETPUS 9 KJIACC

B kypce reomerpum 9 kimacca MOTYT OBITH YCIIOBHO BBIJICJICHBI IIECTh PAa3/ICIOB: BEKTOPHI; MeTO] KOOPAUHAT; OTHOIIEHUS MEKIY
CTOPOHAMH W YIJIAMHU TPEYroJbHHKA, CKAJISIPHOE NMPOU3BeJAeHNe BEKTOPOB; JJIMHA OKPYKHOCTH M ILUIOIIAb KPYra; JABUKeHUsI; HAYAIbHbIE
CBe/IeHHUs U3 CTepeoMeTPHUM.

Paznen 1. BexTopsl (8 yacoB)

BCKTOp OMpCACIIAACTCA KaK HaHpaBJIeHHI)IfI OTPE30K U I[Gf/iCTBI/ISI Haa BECKTOPaMH BBOJATCA TaK, KaK 3TO NIPUHATO B (1)I/I3I/IKC, T. €. KaK I[CflCTBI/I?I C
HaIpaBJICHHBIMU OTPE3KaMU. OCHOBHOE BHUMAaHUE JOJI?KHO OBITH YACICHO BI)Ipa60TK€ YMGHI/Iﬁ BBIIIOJIHATE OII€palii HAaJd BCKTOpaMU (CKJ'IaI[I)IBaTB
BEKTOPBI 110 NPABWIAM TPEYrOJIBHUKA M IapajuieorpaMMa, CTPOUTh BEKTOP, PABHBIM PAa3HOCTH JIBYX JAHHBIX BEKTOPOB, a TAaKK€ BEKTOpP, PaBHBIMN
MPOM3BEICHUIO JTAHHOTO BEKTOPA HA JAHHOE YHCJIO).

esn u3yyenus pasgeJia:

®* HAYYUTH y4allluXCs BBIINIOJIHATH )I@ﬁCTBI/ISI Haa BEKTOpaMM KaK HallpaBJICHHBIMH OTPE3KaMH, YTO BAXXHO JJI IPUMCHCHHA BEKTOPOB B (1)1431/[1(6.

Pasznen 2. Meron koopaunar (10 yacoB)

Ha mpumepax moxaspiBaeTcsi, Kak BEKTOPbI MOTYT MPUMEHSTHCS K PEHICHHUIO TeoMEeTpuueckux 3amad. JlemoHctpupyercs 3(h(PeKTHBHOCTD
npuMeHeHus1 (popMys 11l KOOPAWHAT CEPEIUHBI OTPE3Ka, PACCTOSIHUS MEXY IBYMsS TOUYKAMH, YPaBHEHUU OKPY)KHOCTH U TPSAMOM B KOHKPETHBIX
T€OMETPUUECKHX 3a/1adaxX, TeM CaMbIM JIAETCs MPEACTABICHHE 00 N3YUCHUH Te€OMETPUIECKUX (PUTYD C MOMOIIBIO METO0B alNTreOphI.

esn n3yyenus pasaeJia:

* TO3HAKOMHUTH 00YJAFOIINXCSI C HCTIOJIb30BaHMEM BEKTOPOB M METO/1a KOOPIMHAT MPH PEUICHUH T€OMETPUUYCCKUX 3a]1a4.

Pa3nen 3. OTHOLIEHHUSI MeKIy CTOPOHAMM H YIJIaMH TpeyroJjibHuka. CkajsipHoe npou3BejieHue BeKTopoB (14 yacoB)

Cunyc u kocunyc Jrodoro yrima ot 0° go 180° BBOASATCS ¢ MOMOIIBIO SAMHUYHON TMOJYOKPY)KHOCTH, JOKa3bIBAIOTCS TEOPEMbI CHHYCOB W
KOCHHYCOB U BBIBOAMUTCA €lle OJHa (popMmyna IJIomaay TPeyroJbHUKa (MOJOBUHA MPOU3BEACHUS JBYX CTOPOH HAa CHUHYC YIila MEXIy HUMHU). DTOT
anmnapaTr IPUMEHSETCS K PEeUICHHIO TPEYrolbHUKOB. CKalsipHOe MpOU3BEICHIE BEKTOPOB BBOJIUTCS KakK B (U3UKe (IIPOU3BE/ICHUE IIMH BEKTOPOB Ha
KOCHUHYC yria MeXIy HUMH). PaccmMaTpuBarOTCS CBOWCTBA CKaJISPHOTO IMPOU3BEACHHUS U €ro MPUMEHEHUE MPU PEIICHUU TeOMETPUYECKUX 3a/ad.
OcHOBHOE BHHMMAaHHE CIEAyeT YICeIUTh BBHIPAOOTKE TMPOYHBIX HABHIKOB B MPUMEHEHHMH TPUTOHOMETPHUUYECKOIO ammapara M[pu pelieHUuu
reOMETPHUYECKUX 3a/1a4.

Heian u3ydyenus pasjeia:

* Pa3BUTh YMEHHE YUAIINXCA IPUMEHITh TPUTOHOMETPUUYECKUM anmnapar MNpu pelieHnH TeOMETPUUECKHX 3a/1a4.

Pa3nen 4. lnimna okpy:xHOCTH H I1omaas kpyra (12 yacos)
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B nHawane Tembl Jaercst ompeneNeHue NMPaBUIBLHOTO MHOTOYIOJbHHKA M PACCMATPUBAIOTCA TEOPEMBI 00 OKPY)KHOCTSIX, OIMUCAHHOW OKOJIO
[IPaBUJIBHOIO MHOTOYTOJIbHHKAa W BHUCaHHOM B Hero. C IOMOUIbIO ONMCAHHOW OKPYKHOCTH PELIAIOTCA 3aJauyd O IOCTPOECHHUU IPaBUIIBHOIO
LIECTUYTOJIbHUKA W TPAaBUJIBHOTO 2n-yrojIbHUKA, €CIW JlaH [pPaBUIbHBIA n-yrojibHUK. DopMynbl, BbIpakaloolue CTOPOHY IMPAaBUIBLHOTO
MHOTOYTOJIbHUKA M PaJuyC BIHCAHHOW B HETO OKPYXHOCTH 4Yepe3 paJuyC ONMHCAHHOW OKPYKHOCTH, MCHOJB3YIOTCS MPH BBIBOJAE (HOPMYIT JITHHBI
OKPYXKHOCTH M IUIOLIAAW Kpyra. BeIBoJ omMpaercs Ha MHTYMUTHBHOE IPEACTABICHUE O IpeAeiie: IMPU HEOTPAaHWYEHHOM YBEJIMYEHUN YHCIIA CTOPOH
IIPAaBUJIBHOTO MHOTI'OYTOJIbHHUKA, BIIMCAHHOTO B OKPYKHOCTb, €r0 IEPUMETP CTPEMUTCS K JJIMHE 3TOM OKPYKHOCTH, a IUIONIaAb - K ILIOIIAAN Kpyra,
OTPAaHUYEHHOTO OKPYKHOCTBIO.

Hean n3ydyenus pasgesa:

* PaCIIMPUTh 3HAHHUE YYaIIUXCSI O MHOTOYTOJIbHHUKAX;

*paccMOTPETh MOHATHUS AJTUHBI OKPYKHOCTHU U IJIOLIAAN Kpyra U GopMyJbl Ui UX BBIYUCIICHUS.

Paznen S. /IBu:kenus (8 yacoB)

JIBI>KEHME TUIOCKOCTH BBOJUTCSA KaK OTOOpa)K€HHE TUIOCKOCTH Ha: ceOsl, COXpAHSIOIIEE PACCTOSHUE MEXIy Toukamu. [Ipu paccMoTpeHnmn
BHUJI0B JIBI/I}KeHI/Iﬁ OCHOBHO€ BHHMMAHHUEC YACIACTCA MNOCTPOCHHIO O6p330B TOYCK, IMPAMBIX, OTPE3KOB, TPCYrOJbHUKOB IIpHU 0OCEBOH U I_[eHTpaJ'IBHOI\/'I
CUMMETPUSAX, apajuieIbHOM MepeHoce, nmopopore. Ha agpexTHrIX npumepax Mmoka3blBaeTCsl MPUMEHEHHE JBUKEHUN MPU PEelICHUH FeOMETPUUYECKU X
3aaad. TloustTie HaAJIOKEHUSI OTHOCUTCS B JaHHOM KYpPCE€ K YUCITY OCHOBHBIX HOHATHH. ﬂOKaSBIBaeTCH, YTO IOHATHUA HAJIOKCHUA U IBMKCHUSA SABJIAKOTCA
SKBUBAJICHTHBIMH: JI000C HAJIOKEHHUE SBIIACTCS JIBI)KCHHEM TUIOCKOCTH M 00paTHO. M3ydeHne noka3aTenbCTBa HE SIBISIETCS 00S3aTEIbHBIM, OJHAaKO
CJIeIyeT pacCMOTPETH CBSI3b MOHATUI HATOXKEHUS U JBUKCHUS.

esn n3yyenusi pasaeJia:

* TO3HAKOMHTH yUaIIUXCsl C TIOHATHEM JBHKEHUS M €r0 CBOMCTBAMH, C OCHOBHBIMH BHJIaMH JBHKEHHM, C B3aHMOOTHOIIICHUSIMH HAJIOKEHUHN U
JBIDKCHHM.

Pa3nen 6. HauajibHble cBeleHUs1 U3 cTepeoMeTpuu (8 yacoB)

PaccmoTtpenne npocTeldnmx MHOTOIPAaHHUKOB (TMIPU3MBI, TTapaJljIe/IeuIe/a, TUpaMuIbl), a TAK)Ke TNl U MOBEPXHOCTEH BpamieHu s (MUIUHIPA,
KOHYyca, cepsbl, mapa) MPOBOJUTCS HA OCHOBE HATJISAIHBIX MPEICTABICHUN, 0€3 MPUBJICUCHUS aKCUOM cTepeoMeTpuu. DopMyIbl IJis BHIYHCICHU S
00BbEMOB YKa3aHHBIX TEJ BBIBOISATCS Ha OCHOBE mpuHImNa KaBambepu, GopMyIbl Uisi BEIYMCICHUS TUIOIIAAeH OOKOBBIX IMOBEPXHOCTEH IMJIMHIPA H
KOHYCa MOJIY4aloTCsl ¢ TOMOIIBIO Pa3BEPTOK ATUX MOBEPXHOCTEH, popmyra romaau chepsl NpuBoIUTCs 63 000CHOBAHHUSL.

esaun u3yyenus pasaesia:

* JIaTh HA4YaJIbHOE MPEACTABJICHHUE O TEIaX U MOBEPXHOCTAX B IPOCTPAHCTBE;

* I03HAKOMUTH YYAIIUXCSI C OCHOBHBIMU ()OpMYJIaMu Ui BEIYMCICHUS IUIOMAAEH MOBEPXHOCTEH U 0ObEMOB TEJL.

IloBTOpeHnue (8 yacos)

Leab: moBTOpEeHue, 0000IIeHNE U CCTeMaTH3allvsl 3HaHWH, YMEHHUI 1 HaBBIKOB 32 KypC T€OMETPUH OCHOBHOM 00111€00pa30BaTeIbHOM IIKOJIBI.
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3. TEMATHYECKOE IINTAHUPOBAHUE INPEJIMETA 'EOMETPUSA 7 -9 KJTIACCbI

TEMATHYECKOE IIVTIAHUPOBAHUE I'EOMETPHUA 7 KJNIACC

Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Y4eOHble KoHnTpoJubHubie
4achbl padoThI
Pa3nen 1. HauanbHble reoMeTpu4ecKue 10 1
cBeJleHUs
1.1 [Ipsimast u oTpe3ok. Jlyd u yrou 2
1.2 CpaBHeHUE OTPE3KOB U YIJIOB 1
1.3 N3mepenue orpe3kos. M3mepenue yrios 4
1.4 [IepneHquKynsipHBIE TPSMBIE 1
Pemrenne 3anau. 1+1
«Benuknit DBKINI-0TEL] TEOMETPHUH.
VYuénslii u3 JlpeBHeil ['peruu xxu1 npumMepHo
B III Bexe 10 Hamen spbi»
Pa3nen 2. TpeyrojibHUKu 18 1
2.1 [TepBrIit mpU3HAK paBEHCTBA TPEYTOJIbHUKOB 3
2.2 Menuanbl, OUCCEKTPUCHI U BBICOTHI 3
TPEYrOJIbHUKA
2.3 BTopoii u TpeTHii npu3HaKu paBeHCTBa 4
TPEYrOJIbHUKOB
2.4 3ajgauyn HA TOCTPOCHUE 4
Pemrenue 3agau 3+1
«Hcaak Hetoton (1642 — 1727 rT.)
Boriaromuiics aHrIIMYaHuH, KJIACCUK
MaTEeMaTHKN
Pa3nen 3. [lapasiesbHbIe NpsiMble 11 1
3.1 IIpu3Haku nmapajuieaIbHOCTH ABYX NPAMBIX 3
3.2 AxcroMa napaienbHbIX IPSAMBIX 3
Pemienue 3agau 4+1

«Pene Jlexapt (1596 — 1650 rr.) -
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3a4MHATEIIb AaHATMTHYECKOM reomMeTpun»

Paznes 4. CooTHOIIEHUSI Me:KIy CTOPOHAMH U YIJIAMH 21 2
TPEeYroJbHUKA
4.1 CymMma yriioB TpeyrojbHHKa 3
4.2 CooTHoIIEHNS MEX Ay CTOPOHAMU U YTiaMu 4+1
TpPEYroJbHUKa
4.3 [IpssMOyTOBHBIE TPEYTOIBHUKH 5
4.4 [TocTpoenue TpeyroiabHUKa 10 TPEM
dJIEMEHTaM 3
Pemrenne 3anau 4+1
«[Tudarop-oren marematuku. Il Bex 1o
HAIIeH 3pbD»
IloBTOpEHHUE 8 1
Hroro: 68 6
KosmnuectBo Tem: 4
TEMATHYECKOE INNIAHUPOBAHUE '’EOMETPHUA 8 KJIACC
Ne i/ HaumeHoBaHue pa3iesioB U TeM YueOHble KonTposabHubie
4achl padoThI
Pa3nen 1. YeTbIpéXyroabHUKH 14 1
1.1 MHOroyrojabHUKH 2
1.2 [TapannenorpamMm u Tpaneuus 6
1.3 [IpsimoyronbHUK, poMO, KBaaparT. 4
Pemenne 3amau . «Benukuil DBKINI-0TEL] 1+1
reoMeTpun. YuéHslii u3 Jpesueit [ perun
skun mpuMepHo B III Beke 10 Hatmen 3pbi»
Paznen 2. Ilnomann 14 1
2.1 [inomma e MHOTOYroJabpHHUKA 2
2.2 [Inomanu mapamienorpaMmma, TpeyrojabHUKa 6
Y Tpaneuuu
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Ne n/m HanmeHoBaHMe pa3jeioB U TeM Y4eOHble KoHnTpoubHbie
4achbl padoThI
2.3 Teopema [Tudaropa 3
24 Pemenne 3amau . «I[lugarop-orery 2+1
mareMatuku. 11 Bek 1o Hamieu 3pe»
Pa3nen 3. [lonoOHbIe TPEYroabHUKH 19 2
3.1 Onpenenenre no100HBIX TPEYTOJIbHUKOB 2
3.2 [Ipu3naku mogo6Ust TPEYroIbHUKOB 5+1
3.3 [Ipumenenue mogooust K 10Ka3aTeabCTBY 7
TEOPEM U PELICHHIO 3aa4
3.4 COOTHOIIIEHHST MEK/Ty CTOPOHAMH H YTIIaMH 3+1
MPSIMOYTOJIBHOTO TpeyroyibHHKa. «Vcaak
Heroton (1642 — 1727 rr.)
Brrgarommiics aHTIIMYadnH, KITACCUK
MaTeMaTHUKN
Pa3nen 4. OKpyKHOCTH 17 1
4.1 KacarenbHas kK OKpYXKHOCTH 3
4.2 [lenTpanbHbIE U BIMCAHHBIE YTJIIbI 4
4.3 YeTbipe 3aMedaTesbHbIE TOYKHA TPEYTOJIbHUKA 3
4.4 Brnucannas u onucaHHas OKpYKHOCTH 4
Pemenne 3amau. «Pene Jlexapt (1596 — 1650 2+1
IT.) -3a4MHATEJIb AHAJTUTUYECKON FreOMEeTpUn»
IloBTOpPEHUE 4 -
Hroro: 68 5

KoaunuecTBo Tem: 4

TEMATHYECKOE IINTAHUPOBAHUE 'EOMETPUS 9 KJIACC

Ne i/ HaumenoBaHue pa3ie/ioB U TeM YuyeOHble KontpoabHbie
4achbl padoThI
Pa3nen 1. BekTopsl 8 -
1.1 ITonatue BexTopa 2
1.2 CrnoxeHne ¥ BBIYUTAHHE BEKTOPOB 3
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Ne n/m HanmeHoBaHMe pa3jeioB U TeM Y4eOHble KoHnTpoubHbie
4achbl padoThI
1.3 YMHOKEHUE BEKTOPA HA YUCJIO.
[IpumeHeHre BEKTOPOB K PEIICHUIO 3a1a4. 3
«Benmukuii DBKIUA-0TEI] TECOMETPUH. Y UEHBIHN
u3 [lpesueii ['pennn xxun npumepHo B 111 Bexe
JIO Halleu 3pbI»
Pa3nen 2. Meroa koopauHar 10 1
2.1 Koopaunats! BekTOpa 2
2.2 [Ipocreiimme 3a1aun B KOOpANHATAX 2
2.3 VYpaBHEHHUSI OKPYKHOCTH U MPSIMOI 3
Pemenne 3agau. «IIudarop-oren 2+1
marematuku. Il Bek no Hamiei 3pei»
Pa3znen 3. CooTHOIIEHUSI MEKIY CTOPOHAMM U YIJIAMH 14 1
Tpeyrojbuuka. CKajsipHoe npon3BeeHHe BEKTOPOB
3.1 Cunyc, KOCUHYC, TAHT€HC, KOTAHI'€HC yTJia 3
3.2 COOTHOIIEHHS MEXKTy CTOPOHAMH U yriIaMu 4
TPEYroJIbHUKA
3.3 CkansipHO€ MPOU3BEICHUE BEKTOPOB 3
Pemenne 3agau. «lMcaak Heroton (1642 — 3+1
1727 rr.)
Brinaromuiicst aHrIM4aHuH, KJIAaCCUK
MaTEMATUKN
Pa3nen 4. liinHa OKPYKHOCTH M ILUIOHIAAb KPyra 12 1
4.1 [IpaBusIbHBIE MHOTOYTOJIBHUKH 4
4.2 JlnvHa OKpY>KHOCTH U IJIOIIA/b 4
Kpyra
Pemtenne 3amau. «Pene Jlexapt (1596 — 1650 3+1
IT.) -3a4MHATEIb AHAIUTUYECKOW T€OMETPUN»
Pasznea S. /IBukenust 8 1
5.1 [TonsTue nBuxeHUA 3
5.2 [TapamiensHbIM IEPEHOC U IOBOPOT 3
Pewmenue 3agau. [lens Pocculickoi Hayku 1+1
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Ne i/

HaumeHnoBaHue pa3jesioB U TeM Y4eOHble KonTpoJbHbie
4achbl padoThI
Pa3nen 6. HauanbHble cBeleHUs U3 8 -
cTepeoMeTpUH
6.1 MHororpaHHuKu 4
6.2 Tena u MOBEpXHOCTH BpaIlleHUS. 4
Mex1yHapOJHbIN JE€Hb YMCIIa «ITU»
IloBTOpEHHUE 8 1
HTroro: 68 5

KoauuecTBO TEM: 6
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s €

TpommTo, npoeporauo. CKpenjIcHO
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