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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3JeJOB IIKOJIBHOM MAaTEMaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM W  B3aMMHOE PpACHOJIOKEHUE, OIHUPAECTCA HaA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydeHus reoMeTpuH Ha YpPOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKIIOYAETCS. B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUs, CTPOUTD JIOTHUECKUE YMO3AKIIIOUECHHUs, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXI€HUs1 «OT IPOTUBHOIO», OTJIWYaThb CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoil 1enpl0 uU3ydeHUsT TIE€OMETPUM SBIIAETCSA HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JAHHBIA YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYarolUMNCS YUYHUTCS CTPOUTH
MaTeMaTUYECKUE MOJEIM PpPEATbHBIX JKMU3HEHHBIX CHUTyallMd, IPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOT'O PE3YJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUU C JAPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meron koopaunat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/leKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bekrtopsy, «J[Bmkenus maockoctiy, «IIpeodpasoBanus mogo0us.

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 Jaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henlelw0), B 9
KJ1acce — 68 JyacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavaneHble nousTus reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHHU.
[IprMepbl CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LUPKYJS U JIMHEMKH. TpeyroibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpeHHBIN M PaBHOCTOPOHHUN  TpeyroiabHUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA ~ TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MNPOBEAEHHOM K  rumoreHyse. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsMOYTOIbHBIN TPEYTroNbHUK C YIiioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOoJbllel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CepeIVHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIonoKeHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHasT B Yrojl. BnucaHHas W oOnMCcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBoucTsa. HYacTHble
Cllydau TMapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKH H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparenus.

Meron yaBoeHuss meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O NPONOPLIMOHATIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Tomobue TtpeyronpbHUKOB, Ko3pdumuent mnomodus. I[lpusHaku momOOUs
TpeyroJibHUKOB. [IpuMeHeHne noao0us npu peleHny NPakTUYEeCKUX 3a/1a4.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIATU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IUIOMAAeH
noTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJ€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble W LEHTpalbHBIE YTJIBI, YrOJ MEXAY KacaTeJIbHOW M XOpIOH.
VYrimel  MexIy ~XopaaMu M CeKylUIMMHU. BrnmucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoiokeHue JAByX OKpykHocrel. Kacanue
OKpy>xHOCTel. O01IMe KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUecKMX 3adad C UCIIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [Togodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMM Haa BEKTOpaMu. PasnolkeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEINECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUsS NPSIMOU U OKPYKHOCTH
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPSIMBbIX. MeTO KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas u
paauaHHas Mepa yIyia, BBIUMCICHHE JUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuu Guryp (daeMeHTapHbIe
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TIPOI'PAMMBI
YYEBHOIT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSALIEMY POCCUHUCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paXAaHCKOTo oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Y4YacTHE€ B PEIICHHH NPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWMEM BaXHOCTH MaTEMATHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccHOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOECHUEM MHANBUAYAIBHON TPAaeKTOPUMU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHUIO BHUIETH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAaHHUEM MaTEMaTHUECKONM HayKud Kak cQepbl 4YeIoBeueCKOn
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTH4YECKON KYJbTYpOM KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpPOBaHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
30pOBBSl, BEJIEHUS  3A0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUPOBAaHHBIA PpPEXUM 3aHATHUH U OTAbIXa, pEryJspHas Quandeckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pe(ICKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3koJ1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYECKUX 3HAHUM JJIs pelIeHUs 3a1a4
B 00JacTh COXPAaHHOCTH OKpYXaroulell cpenabl, MJIaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOIEW Cpenbl, OCO3HAHHEM
JI00aIBbHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOJIeM U MyTeH UX PELICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITA IPYTHUX;

HEOOXOJUMOCTBIO B (POPMHUPOBAHMM HOBBIX 3HAHWA, B TOM YHUCIE
(bopMyIMpOoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh CTPECCOBYHD  CUTYyallMi0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIIHUHA KOHTPMEp, KOPPEKTHPOBAThH
NpPUHUMAEMble pEHIeHUs] U ACHCTBUA, (OPMYIHMpPOBATH M OLEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble Jlornueckue aeiicTBUA:

e BBUBJSITh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyIUpPOBAThH
ONpEACICHUs]  TOHSITUW, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccuuKaliu, OCHOBaHUS [JIsi OOOOIIEHWS W CPaBHEHMS, KPUTEPHUU
MPOBOJIMMOTO AHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPA3OBBHIBATH  CYKIICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (aKkTaxX, MTaHHBIX, HAONIOJACHHUSIX U YTBEPKICHUSIX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUMH;
JenaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

pa30upaTh J0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE M OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIIOXHBIC J0Ka3aTeIhCTBA
MaTeMaTU4Yeckux (PakToB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIlCHUs, BbIOUpATh HauOolee MNOAXOASIMMNN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO ~YCTaHABIMBATH HWCKOMOE U JaHHOe, (opMHpOBAThH
TUIOTE3Y, apTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSTEIbHO COCTABICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIEI0OBAHUE MO0 YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjbTaTaMm
OPOBEAEHHOIO HAOIIOACHUS, HCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB K 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TaKKe BbIIBUIaTh
MPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUH, JTaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHUs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHMOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
yuuTesneM uin chopMyITUPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCaJbHbIe Y4eOHbIe JeHCTBHS:

BOCIIPUHUMATDL U (bOpMYJ'II/IPOBaTB CYXKACHUS B COOTBCTCTBUU C YCIIOBUAMU
Hn nejsiMu O6IH€HI/I$I, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN Pe3yJIbTaT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
npoOsIeMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApYKHUBATh Pa3IM4M€ U CXOJACTBO TMO3HIIMHA, B
KOPPEKTHOM popme popMyaHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKEHUS;
MPEICTABIIATh PE3yNbTAThI perieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BHICTYIUICHUS
c y4€TOM 3aja4 pe3eHTAllMU U OCOOEHHOCTEHN ayJUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW Y MHIWBUIyaIbHOU
paboTHI NP pPEIICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOIl paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MpPOLIECC U pe3yabTaT padoThl, 00001aTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TIpynmoBbIX (¢Gopmax padboTel (0OCyxkaeHus, OOMEeH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYrMMHM 4YI€HAMHU KOMAaH]IbI,
OLICHMBATh KAaue€CTBO CBOEro0 BKJaJa B OOIIMIA MPOAYKT MO KPHUTEPHUAM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITENIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpATh CHOCOO pelieHuss ¢ YyYETOM HMMEIOUIMXCS PeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEeUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peILIEeHNs] MaTEMAaTHYECKOM 3a/1a4H;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTh IPH PELLICHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B JESATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITENHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTH)KEHUS WM HEJOCTHKEHUS IEJH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHiy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacrnio3naBaTh W3y4YeHHBIE TE€OMETpUYECKHME (DUTYpBI, ONpEenensiTb HX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETPUUYECKHE (DUTYpBI, BBITOITHATH
YEPTEKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 ONLEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B
peasbHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[lonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIHHUKOB MIPHU PEIICHUH 33]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELIEHUN T€OMETPUUYECKUX 3a/1a4.

OnpenensiTe NapamieIbHOCTh IPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymad. OnpeaensiTb NapajyieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PaCcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOMUTH BBIYMCICHUS W HAXOJUTh YHCJIOBbIE M OYKBEHHBIC 3HAYCHHS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  VTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIIbHBIX IMPSAMBIX CeKyuled. Pemare mpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YTJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA IPU
pellIeHuN 3a7ay.

Brnagete MOHSATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHHUs.



[lonp30BaThCA MPOCTEUIIMMHU F€OMETPUUECKUMHU HEPABEHCTBAMH, IIOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHny oOyueHuss B 8 kuacce OOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBHIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PELICHUH T€OMETPUYECKUX 3a4au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEIUAaH TPEyroybHHKa (LEHTpa
Macc) B pEIICHUH 3ajay.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUUd, IPUMEHATH
UX CBOMCTBA NPHU pEHNICHWH TIeoMeTpuyeckux 3anad. llomp3oBarbes Teopemont
dasieca ¥ TEOPEMOM O MPOIIOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsATh NpU3HaKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B MPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIIBHO JE1aTh YePTEK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TpEYyroibHUKa. [101630BaThCS ATUMH MOHATHSIMU I PELIECHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOLIab TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIAE HEOOXOJUMO, KAIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4ax.

Bianerp NOHATHMSMM BIIMCAHHOTO W LEHTPAJBHOIO YIVIA, HCIIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpJaMHU (CEKYIIHMH) U yIie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers mOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IprMEHATh MONMYYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K koHmy oOyueHus B 9 kuacce o0OydaroIIMKCA MOJIYYHUT CIEIYIOIIME
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 111 HeTaOIMYHBIX 3HAYCHHI.

[Tonp3oBatbes hopMmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JUI HAXOXJICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJIsSI HAXO0XKACHUS Pa3JINYHbIX
AIIEMEHTOB TPEYTOJbHUKA («PELICHWE TPEYTrOJAbHUKOBY»), NPUMEHATh HUX MpHU
pELIEHUU TEOMETPUYECKUX 3aa4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMsl  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO00HBIX Guryp. [lonb3oBarbest cBOWCTBaMHU 110100MS TPOU3BOJIBHBIX
¢buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (uUryp.
[IpumeHsATh cBoiicTBa MOAOOMS B MPAKTHUYECKUX 337adyax. YMETh NPUBOIUTH
IpUMEpPBI OI0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O IPOU3BEIECHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCAd BEKTOpPAMH, MOHUMATh MX TE€OMETPHUECKUN U (U3HMUYECKUUI
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3aj]ad.
[IprMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB ISl HAXOXKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSTH €ro B
pELIEHNN T€OMETPUUYECKUX U MPAKTUYECKUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsTh oy4YeHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4aX.

Haxoauts ocu (MM LEHTPBI) CUMMETpUM (GUTYp, NPUMEHSTH JABUKCHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpyMEHATh MONMYYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB 1 TeM uu@poBbIe
Ne i/ P Kourpoububie IIpakTuyeckue (1ubp )
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
[Ipocreiinme reomerpuueckue GUrypsl u
1 I/If cBoucTBa. 3me epHHe reOMi I/I}‘IIIZ:CKI/IX 14 bubmmorexa LIOK
' P P https://m.edsoo.ru/7f415¢2¢
BEJIMYMH
bubmuoreka [JOK
2 T 22 1
PEYTOILHARA https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble MpsIMbIE, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TpeyrojabHUKa https://m.edsoo.ru/7f415¢e2e
4 OxpyHOCTb U Kpyr. [ 'eomerpuueckue 14 1 bubnnorexka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
. bubnuotexa [JOK
I1 4 1
> OBTOpeHHE, 0000MeHHE sHamHi https://m.edsoo.ru/7f415¢2e
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uugposbie
Ne n/m P Konrpoubusie IlpakTuueckue (wipp )
MPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
1 4 & 12 1
CTPIPEXYTOILIHIH https://m.edsoo.ru/7f417¢18
Teopema dasneca u Teopema o
2 MIPOTOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbBIE 15 1 bubmmorexa [TOK
POTIOPH TPesiax, ot https://m.edsoo.ru/7f417¢18
TPEYTOJIbHUKHU
[Tnomans. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u ildHOFO OJijHﬂHX ¢bur 14 1 bubmmorexa [TOK
peyr yr M https://m.edsoo.ru/7f417¢18
[Tnomanu nono6HbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Brincannsie n
5 OIMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnorexka [JOK
KacarenpHble k Okpy)kHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
bu6mmorexa [IOK
6 IT 600 i 4 1
OBTOPCHHE, ODODILCHHIE SHATHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne n/m P Kourpoabnsie IIpakruueckue (ipp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnorexa [JOK
CUHYCOB. Pelienue TpeyrojipHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6mmoteka [JOK
COOTHOILIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CHTOPET https://m.edsoo.ru/7f41al2c
4 JlexkapTOBbI KOOPJAMHATHI HA TUIOCKOCTH 9 1 bubmorexa HOK
P P https://m.edsoo.ru/7f41al2¢c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIa/Ib Kpyra 8 brbmmorexa [TOK
Py " Hv pyre: https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaeit
bu6mmoteka IIOK
6 6
JBIKCHIA TIOCKOCTH https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 Al . 5 but6mmorekxa [IOK
3HAHUU https://m.edsoo.ru/7f41al2¢c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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