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Hacrosimas paboyast mporpamma pa3paboTaHa B COOTBETCTBUH € TpeOOBaHUAMH (heZepaibHOTO
TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAAapTa OCHOBHOTO OOmIero 0oO0pa3oBaHHMs M Ha OCHOBE
nporpaMMbl: MaTtemaTtuka: nmporpammel: 5-11 kmaccsl/ [A. T'. Mepsask, B. B. TTononckuii, M. C. Skup

u 1p.]. — M.: Benrana — I'pad, 2018.
IL1anupyeMbie pe3yabTaThl OCBOeHHs yueOHoro npeamera «Ieomerpus» (9 Kiacce)
JIM4YHOCTHBIE Pe3yJIbTATHI:

1) BocmuTaHuWE POCCUMCKOW TPakJaHCKOM HISHTHUYHOCTHU: MAaTPUOTU3MA, yBaxeHHs K (OrTedecTBy,

OCO3HAaHUEC BKJIaga OTCYCCTBCHHBIX y‘léHI)IX B pa3BUTHUE MHpOBOﬁ HAYKH,

2) OTBETCTBEHHOE OTHOIICHHE K YYEHHUIO, TOTOBHOCTh U CIIOCOOHOCTH OOYYarOIIMXCS K CAaMOPa3BUTHUIO

u CaMOO6p3.30BaHI/IIO Ha OCHOBC MOTHUBaIlMU K 06yqu1/Ho " IIO3HAHUIO,

3) oco3HaHHBIN BBHIOOP U MOCTPOEHUE AaNbHEHIIeH HHIUBUAYATbHON TpaeKTOPUN o0pa3oBaHus Ha 0aze
OPUEHTHPOBKU B Mupe mnpodeccuid U mpodecCHOHANBHBIX MNPEANOYTCHUH € y4ETOM YCTONYMBBIX
MO3HABATEIBHBIX HHTEPECOB, a TAK)KE Ha OCHOBE (POPMUPOBAHUS YBAKUTEIHLHOTO OTHOLICHHUS K TPYAY,

Pa3BUTHC OIIbITA YUaCTHUA B COUAJIBHO 3HAYUMOM TPYIC,
4) YMCHHUE KOHTPOJHUPOBATH IPOUCCC U PE3YJIbTAT y‘Ie6H0ﬁ 1 MaTeMaTHYEeCKON ACATCIIBHOCTH,

5) KPUTUYHOCTb MBIINIJICHUS, HHUIIUATUBA, HAXOAYUBOCTb, AKTHBHOCTDb IIpH PCHICHUHN MATCMATUYCCKHX

3aja4.
MeTanpenMeTHme pe3yJjbTarbl:

1) ymMmeHue caMOCTOSITEIbHO OMPEAEIATh e CBOEro 00ydeHus, CTaBUTh U (DOPMYIHUPOBATh AJi ceOs

HOBBIC 3a1a49U B yqé6e, Ppa3BUBATb MOTUBBI 1 UHTCPCCHL CBOEM IT03HABaTEIIbHOM ACATCIIBHOCTH,

2) YMCHHUE COOTHOCUTH CBOU JIENCTBUSA C IUIaHUPYEMbIMU PE3YJIbTaTaMH, OCYHICCTBIIATH KOHTPOJIb

CBOCH ICATSIBHOCTH B mponecce NOCTUIKCHHUA PE3yJIbTaTa, ONMPCACIIATD

CHOCOOBI JEMCTBUM B paMKax MpPEIOKEHHBIX YCIOBUM U TpeOOBaHUM, KOPPEKTUPOBATH CBOU JEHCTBUS

B COOTBETCTBHUHU C U3MEHSIOIIEHCS CHTy&HHCI’I;

3) YMCHHC OIIpCACIIATD IIOHATHA, CO3aaBaThb O606H.[€HI/IH, YCTaHaBJIMBATb aHaJIoTuu,

KJIacCU(UIUPOBAThH, CAMOCTOSTEIBHO BHIOMPATh OCHOBAHUS U KPUTEPHUH JUIsl KilacCU(UKaIH;

4) YCTaHAaBJIIMBATh MNPHUYHUHHO-CICACTBCHHBIC CBA3H, IMPOBOAWUTL OOKA3aTCIBbHOC PaCCyXIACHUC,

YMO3aKJIHOUYCHUEC (I/IH,Z[YKTI/IBHOC, ACAYKTUBHOC U 1O aHaJ'IOFI/II/I) U J1eJIaTh BBIBOJbI,

5) yMeHHe WJUIIOCTPUPOBATH H3YyYEHHBIE TIOHATHS M CBOMCTBa (Uryp, ONpoOBEprath HEBEpHBIE

YTBEPKJICHHUS;

6) KOMIETEHTHOCTh B 00JIACTH MCMOIb30BaHUS HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHIA;



7) mepBOHAYaNbHbIE MPEACTABICHUS 00 HIEIX U O METOJaX FeOMEeTpUU Kak 00 YHUBEPCAIbHOM SI3bIKE

HayKU U TEXHUKH, O CPEICTBE MOACIUPOBAHHUS SIBJICHUHI U IPOLECCOB;

8) yMeHHME BUACTh TEOMETPHUYECKYIO 3aJadyy B KOHTEKCTE€ MPOOJEMHON CHUTyallud B JPYTUX

JUCHUIIIIMHAX, B Oprn(a}omeﬁ KHN3HH,

9) yMmeHue HaxOOUTh B pPa3IWYHBIX MCTOYHHUKAX HWHGPOPMAIUIO, HEOOXOAUMYIO ISl pEeLIeHUs
MaTeMaTHYECKUX 337a4, M TPEACTaBIATh €€ B MOHATHOH (hopMe, MPUHUMATH PEIICHHE B YCIOBUAX

HETOJHOM WM N30BITOYHON, TOUHOW MM BEPOSTHOCTHOM MH(pOpMAIINH;

10) ymeHue moHUMATh M MCIOJb30BaTh MaTeMAaTHYECKUE CPEACTBA HAIBIAHOCTU (rpaduku, TaOIUIlbI,

CXEMBI U JIp.) JJIsl WLTIOCTPALUU, HHTEPIIPETallid, apryMEHTaIl1H;
11) ymeHue BBIBUTaTh THIIOTE3BI IPU PEIICHUH 3a]1a4, IOHUMATh HEOOXOIUMOCTh HX IPOBEPKHU;

12) nonnmaHue CyIIHOCTH QITOPUTMUYECKHUX MPEANUCAHUNA U YMEHHE JACHCTBOBATH B COOTBETCTBUH C

IIPEI0KEHHBIM AJITOPUTMOM.
IIpenmerHbie pe3yabTaThbl:
1) oco3HaHue 3HaYEHUS] TEOMETPHUH JIJIsl IOBCETHEBHOM JKU3HU YEJIOBEKA;

2) mpejAcTaBICHUE O TEOMETPUH Kak chepe MaTeMaTHIECKO AEATEIbHOCTH, 00 dTanax e€ pa3BUTHS, O

e€ 3HAYMMOCTHU I Pa3BUTUSA HUBUIIN3AIINN,

3) Pa3sBUTHEC YMeHI/II‘/‘I pa6OTaTb C y‘IC6HBIM MaTCMaTHYCCKHUM TCKCTOM (aHaJ'II/ISI/IpOBaTB, HU3BJICKATb
H€O6XOIII/IMYIO I/IH(bOpMaIII/IIO), TOYHO H TI'pPaMOTHO BbIpaXXaTb CBOHW MBICIM C TIPHUMCHCHUCM
MaTEeMaTHUCCKOM TECPMHUHOJIOTUH u CHMBOJIMKH, MMpOBOAUTH KHaCCI/ICbI/IKaIII/II/I, JIOTHYCCKHEC

000CHOBaHHS;
4) BnasieHre 6a30BBIM MOHITHIHBIM aMiapaToM [0 OCHOBHBIM pa3jieliaM COJepKaHUS;
5) cucrematuyeckue 3HaHus o0 (pUrypax U X CBOMCTBAX;

6) MPAKTUYCCKU 3HAYUMBIC TCOMETPUYCCKUC YMCHHA W HAaBBIKHM, WX TNPUMCHCHHE K PCHICHUIO

reOMETPUUYECKHUX U HETEOMETPUUECKUX 3aJ1ay, IPEAIOoJaralee yMeHus:

* n300pakaTh PUrypsl Ha MIOCKOCTH,;

* HCII0JIB30BATh FEOMETPUUECKUN SA3bIK Ul OIIMCAHUS IPEAMETOB OKPYKAIOILEro MUPA;
* U3MEPATH JUIMHBI OTPE3KOB, BEIMYUHBI YIIIOB, BEIYUCIISITH IJIOAAHN QUryp;
*pacno3HaBaTh U U300paXkaTh paBHbIE, CHMMETPUYHBIE U MTOI00HBIE (PUTYPHI,
*BBITIOJIHATH OCTPOCHUS TEOMETPHUECKUX (DUTYD C TIOMOIIBIO LIUPKYIIS U TUHEHKH;

* YUTaTh U UCTOJIH30BATH HH(POPMAIIUIO, TPEJICTABICHHYIO Ha YepTekKax, CXeMax;
*IIPOBOJIUTH MPAKTUYECKUE PACUETHI.

IlnannpyemMsble pe3y/ibTaThl H3y4eHHs Y4eOHOI0 mpeaMera



«I'eomerpus» (9 kiaacc)

Tema: Pemienue TpeyrojibHUKOB

Buinycknux nayuumcs:

® (hopmynupoBaTh onpeeIeHUs: CHHYCa, KOCMHYCa, TaHTeHca, KoTaHTeHca yria ot 0° mo 180°;
o hopmynupoBaTh CBOMCTBO CBSI3U JAJIMH JAMArOHAJEeH U CTOPOH MapalljiesiorpaMmma.

® (hopMyIHPOBATh U PA3BSICHIATH OCHOBHOE TPUTOHOMETPUIECKOE TOKIECCTBO.

®BLIYKCIISTh 3HAYCHHE TPUTOHOMETPUYECKOW (DYHKIIMU yIia MO 3HAYCHHIO OJHOW W3 €ro 3aJlaHHBIX
hyHKIHA.

Bbll’lyCKHuK NOAYYUM 603MONCHOCID.

'(I)OpMyJII/IpOBaTB M JTOKa3bIBaTb TCOPEMBI: CUHYCOB, KOCHMHYCOB, CJICACTBUA U3 TCOPEMbI KOCUHYCOB U

CHHYCOB, O IUIomMaa OIMMCaHHOI0O MHOTI'OYT'OJIbHUKA.

®3alIMChIBATh U JOKA3bIBATH Q)OpMyHbI AJIL HAaXOKACHUS TUIOIaAn TPEYTOJIbHUKA, PalnyCOB BIIMCAHHOM

1 OIIMCAaHHOM OKPYKHOCTEU TPEyroJbHUKA.

O IIPUMEHSTH N3YUYEHHBIC ONPEICTICHHSI, TEOPEMBI U (POPMYITBI K PEIICHHUIO 3a/1a4.

Tema: IIpaBuiIbHBIE MHOTOYTOJIbHUKH.

Buinycknux nayuumces:

® TIOSICHATh, UTO TAKO€ LEHTP U UEHTPAIbHBINA YroJl IPaBUIbHOTO MHOTOYTOJIbHUKA, CEKTOP U CETMEHT
Kpyra

® hopmynupoBaTh onpeieleHne MPaBUIbHOIO MHOTOYTOJIbHUKA

o hopmynupoBaTh CBOMCTBA IPABUILHOTO MHOT'OYTOJIbHUKA

©32aIUCBIBAaTh U PA3bACHATH POPMYIIBI JUIMHBI OKPY>KHOCTH, IJIOIIAIU Kpyra

OCTPOUTh C IIOMOIIBK IUPKYIA H JIMHENKHU NMpaBHUIIBHBIC TPCYTI'OJbHUK, YCTBIPCXYI'OJIbHUK,

MECTUYTOJIbHHUK
Bbll’lyCKHuK NOAYYUM BOZMONCHOCb.
® JOKa3bIBaTh CBOMCTBA MMpaBUJIbHBIX MHOT'OYT'OJIbHUKOB

@3aIIMChIBATh U JOKA3bIBATH (bOpMy.HBI JJIMHBI AYTH, IUIOIIAANW CCKTOpa, (bOpMyJ'IBI JJI1 HaXOXIACHU S

paguycoB BIMCAaHHOM M ONMCAaHHOM OKPYXXHOCTEHN MPAaBMIIBHOTO MHOTOYI'OJIbHUKA
®[IPUMEHSITh U3yUEHHbIE OIIPE/IeTICHHS, TEOPEMBI U (DOPMYIIBI K PELICHUIO 3a/ay.
Tema: /lekapTOBbI KOOPAUHATHI.

Buinycknux nayuumes:

® ONUCHIBATh NPSIMOYTIOJIBHYIO CHCTEMY KOOPIMHAT.



o opMyIIUpOBaTh: OMNpeJeIeHUE ypaBHEHHS (HUTYypbl, HEOOXOAMMOE U JOCTAaTOYHOE YCIOBHE

MapaJUIEIbHOCTH IBYX IPSMBIX.

®3aIUCHIBATh M JIOKA3bIBaTh (POPMYIIBI PACCTOSHUS MEXIY JABYMS TOYKAMH, KOOPIMHAT CEPEAMHBI

OTpPE3Ka.
Bbll’lyCKHuK nojiyuyum 603MOIHCHOCMb.!

® BBIBOJAWUTH YpPaBHEHHE OKPYXHOCTH, OOIlee ypaBHEHHE NPSAMOH, ypaBHEHHE NPSMOH, ypaBHEHHE

IPSIMO#i ¢ YIIIOBBIM KO3 purimeHTom.

® JJ0Ka3bIBaTh HEOOXOAUMOE U I0CTaTOYHOE YCJIOBUS MAPAJIEIbHOCTH JBYX MPSAMBIX.
®IIPUMEHSATh U3YUYEHHbIE OIPEETICHHSI, TEOPEMBI U (POPMYJIbI K PEIICHUIO 33134
Tema: BekTophbl.

Buinycknux nayuumcs:

® OIUCHIBATh MOHATHUS BEKTOPHBIX U CKAISIPHBIX BEJIMYUH.

® JUIIIOCTPUPOBATh [TOHATUE BEKTOPA.

e hopMynUpOBaTh ONpPEAENCHUs: MOJIYJISI BEKTOpa, KOJUIMHEAPHBIX BEKTOPOB, PaBHBIX BEKTOPOB,
KOOPJAMHAT BEKTOPA, CyMMbI BEKTOPOB, PA3HOCTH BEKTOPOB, TPOTUBOIIOJIOKHBIX BEKTOPOB, YMHOKECHHUS

BCKTOpaA HAa YHUCJI0, CKAJLIPHOTO IIPOU3BCIACHUS BEKTOPOB.

®CBOIICTBA: PaBHBIX BEKTOPOB, KOOPANMHAT PABHBIX BECKTOPOB, CJIOXKCHHA BEKTOPOB, KOOPAWHAT BEKTOpPA
CYMMBI U BCKTOpPA PA3HOCTHU ABYX BCKTOPOB, KOJUIMHCAPHLIX BEKTOPOB, YMHOXCHUS BCKTOpPA HA 4YHCJIO,

CKaJIApHOro NpOU3BEACHUA ABYX BEKTOPOB, HCPICHAUKYIAPHBIX BEKTOPOB.
Bbll’lyCKHuK noiyuyum 603MOIHCHOCMb.!

® JO0Ka3bIBaTb TCOPEMBI. O HAXOXICHHM KOOPIAWHAT BEKTOpa, O KOOpAWHATaX CYMMBI U PasHOCTH
BCKTOPOB, 00 YCJIOBUH KOJUIMHCAPHOCTHU JABYX BCKTOPOB, O HAXOXJACHUHU CKAIAPHOI'O IMPOU3BCACHUS

JIBYX BEKTOPOB, 00 YCIOBUH NMEPHIEHAUKYISIPHOCTH.

®HAXOUTh KOCUHYC YIJla MEKIY JIBYMs BEKTOPaMHU.

®IIPUMEHSTh N3YUEHHBIE ONPEENICHHsI, TEOPEMBI U (POPMYIIBI K PEIIEHUIO 3a/1a4.
Tema: I'eomeTpryeckne npeodpazoBaHust

Buinycknux nayuumcs:

® [IPUBOJUTH NPUMEPHI peoOpa3zoBaHus PUTYp

@ OIIMChIBATH Hp606pa3OBaHI/I$I (I)I/Il"ypl HapaJ'IJ'IeJ'IBHBIﬁ MEpCeHOC, OCEBasgs CUMMCTPHUA, LCHTpPAJIbHAA

CUMMCETpUA, IOBOPOT, TOMOTCTUA, HO,Z[06I/IC.



o hopmynupoBaTh OIpeneieHHs: ABMKEHUS; PaBHBIX (UTYpP; TOYEK, CUMMETPUUYHBIX OTHOCUTEIHHO
NpSIMOi; TOYEK, CHMMETPUYHBIX OTHOCHTEIBHO TOYKH; (PUTYpBI, UMEIOUIEH OCh CUMMETpPUU; (PUTYDBHI,

MMEIOIIEH IEHTP CUMMETPHH; TOJOOHBIX (DUTYp;

o hopmynupoBaTh CBOMCTBA JIBUXKEHUS, MMapaJlIeIbHOTO MEPEeHOCa, OCEBOM CUMMETPHH, LEHTpaIbHOU

CUMMCETpPUH, ITIOBOPOTA, TOMOTCTHUH.
Bbll’lyCKHuK noiyuyum 603MOINHCHOCMb.!

® JI0Ka3bIBaTh TEOPEMBI: O CBOMCTBAX NapajuIeIbHOIO IEPEHOCA, OCEBOM CUMMETpPUH, LEHTpPaIbHOU

CHMMETPHH, TIOBOPOTA
® I0Ka3bIBaTh TEOPEMbI 00 OTHOIICHHH ILIOMIAJIEN MOJOOHBIX TPEYTOJIbHUKOB

S [IPUMCHSITh U3YUCHHBIE OIIPEICTICHIS, TEOPEMbI U (DOPMYIIBI K PEIICHUIO 33129
Conep:xaHue y4eGHOIro mpeaMera.

1. Pemenue TpeyroibuukoB. (17 yacos).

Tpuronomerpuyeckue ¢pynkiuu yria ot 0° o 180°. Teopema kocunycoB. Teopema cunycoB. Perienue

TPEYroJbHUKOB. DOPMYITBI TSI HAXO0KICHHS TUIOMIAN TPEYTOJIbHUKA.

2. IlpaBUjbHbIE MHOTOYT0JILHUKH. (10 yacoB).

[TpaBusIbHBIE MHOTOYTOJIBHUKY 1 MX CBOicTBa. JlnmiHa okpyxHoctH. [Inomans kpyra.
3. JlekapToBbl KoopauHaTthl. (12 yacoB).

Paccrosaue MCXKAY TOYKaMHM C 3aJJaHHBIMHM KOOpJAWHATaAMMU. KOOpI[I/IHaTI)I CCpCArHbI OTPEC3Ka.

VYpaBuenue Gurypsl. YpaBHEHUE OKPYKHOCTH. Y paBHEHHUE MPSIMOM. YTI0BOK KOIDPHUITUEHT TTPSIMOIA.
4. BekTopsi (15 yacoB)

IlonsTue BCKTOpA. KOOpI[I/IHaTBI BCKTOpa. CroXeHHE U BEIYUTAHUC BCKTOPOB. YMHOXKEHHUE BCKTOpA Ha

quci0. CKalsipHOE IPOU3BENECHNUE BEKTOPOB.
5. 'eomeTpnueckne npeodpazoBanus (11 yacon)

IiBuxenue (nepemeuienue) ¢urypsl. [lapamnensusiii nepenoc. OceBas cummerpus. LlenTpanbHas

cummetpus. [loBopot. 'omoretus. [logo6ue puryp.

6. IloBTOpeHHe U cHcTeMaTH3ALUS y4eGHOro MaTepuaia. (3 yaca)



TemaTuyeckoe MJIAHMPOBAHUE

Koxa - Bo | @opma
Copneprxanue yueOHOro MaTepuaia
4acoB IIPOBEACHUS
Pemienue TpeyroibHNKOB 17
1 | Tpuronomerpuueckue ¢pyHkuuu yraa ot 0° go 180° 2
2 | Teopema KOCHHYCOB 4
3 | Teopema cuHycOB 3
4 | PemieHue TpeyroJbHUKOB 2
5 | ®opmyinbl U HAX0XKICHHS [UIOIIAN TPEYTroJbHUKA 4
[ToBTOpeHue u cucremaru3anus yueOHOro Mmarepuasia 1
KonTponbhas pabdota Ne 1 o teme «PemeHue TpeyroaibHUKOB» 1
[IpaBubHBIE MHOTOYTOJILHUKH 10
6 | I[IpaBuiabHBIC MHOTOYTOJIBHUKU M UX CBOICTBa 4
7 | Anuna okpyxHoctu. [1momane kpyra. 4
[ToBTOpeHMe u cucremMaTu3anus yaeOHOro Marepuaia 1
Konrtponsnas padora Ne 2 o teme «IIpaBuiibHbIe MHOTOYTOJIbHUKI 1
JlekapTOBbI KOOPAUHATHI 12
8 | PaccrosHue Mexny JByMs TOYKaMHM C 33aJaHHBIMM KOOPIMHATaMH. 3
KoopannaTsl cepeinHbl OTpe3Ka.
9 | YpaBHenue Gurypsl. YpaBHEHHE OKPYKHOCTH. 3
10 | YpaBHeHHE TPIMOiA 2
11 | YrioBoiif KO3 pHUIHMEHT NpsIMOi 2
[ToBTOpEeHMEe U cucTemMaTu3alys yueOHOro MaTepuaa 1
Kontponbnas padora Ne 3 mo Teme «/lekapToBBI KOOPIUHATHI 1




BekTopsl 15
12 | IlonsTHE BEeKTOpa 2
13 | KoopauHatel BeKTOpa 1
14 | CnoxeHHe ¥ BRIYMTAHUE BEKTOPOB 4
15 | YMHOXeHue BEeKTOpa Ha YUCIIO 3
16 | CkamsipHOE TpOM3BEICHNE BEKTOPOB 3
[ToBTOpEeHHe U cucTemMaTusalys yueOHOro Marepuala 1
KonTponbras padota Ne 4 o reme «BekTopbi» 1
I'eomeTpuuyeckue npeodpa3oBaHusA 11
17 | dsuxenue (nepemenienue) ¢purypsl. [lapamiensHsiii mepeHoc. 3
18 | OceBas cummerpus. LlenTpanbHas ciMMeTpus. 2
19 | IToBopoTt 2
20 | T'omoretus. [Togobue Guryp 2
[ToBTOpEeHME M crcTeMaTH3anus y9eOHOTO MaTepraa 1
Konrtponsnas padora Ne 5 no teme «I'eomerpudeckue npeodpazoBanus» | 1
IToBTOpeHue N cucTeMaTH3alMA Y4eOHOr0 MaTepHasa 3
YnpaxxHeHus 171 MOBTOPEHUs Kypca reoMeTpuu 9 kinacca 2
HToroBast KOHTpOJIbHAsA paboTa 1
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