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YTBepaxaeHo npuka3omM qupexkropa mkoJbl ot 01.09.2025 r. Ne 64-o1
(npunoxenue 1)

PABOYAS ITPOI'PAMMA yueOHoro npeamera «I'eomerpus » nJs odyyawommuxcs 7-9
KJIACCOB

IHHOACHUTEJBHASA 3AIIMCKA

['eoMeTpus Kak OJIMH U3 OCHOBHBIX Pa3J€IOB MIKOJIbHOM MAaTEMATUKHU, UMEIOIINI CBOEH LIEIIBbIO
o0ecreunTh U3yuyeHHe CBOWCTB M pa3MepoB (UTyp, UX OTHOIICHUW M B3aMMHOE PACIIOJIOKEHUE,
OMUPAETCS HA JIOTUYECKYIO, JOKA3aTEeNbHYIO JIMHHUIO. L[EeHHOCTh M3y4YeHHs] T€OMETPUM Ha YPOBHE
OCHOBHOI'O 00111ero 00pa30BaHUs 3aKIIOYAETCS B TOM, UYTO OOYYaIOIIMUWUCS YYHUTCS NPOBOAMTH
JI0OKa3aTeIbHbIE PACCYXKIEHUS, CTPOUTH JIOTMYECKUE YMO3AKIIOUEHUSI, JOKa3bIBaThb HWCTHUHHbBIC
YTBEPKJEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKICHUS «OT MPOTUBHOTOY,
OTJINYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIE YTBEPKIACHUSI.

BTopo#i menpr0 HU3ydeHUS] T€OMETPUU SIBISECTCS MCIIOIb30BaHUE €€ KaK HMHCTPYMEHTa IpHU
pelIeHnH KaK MaTeMaTUYeCKUX, TaK U MPAKTUYECKUX 3ajad, BCTPEYAIOIIUXCS B PEATHbHOU KU3HMU.
OOy4arouuiicsi JIOJDKEH HAyUYUThCS ONPENENUTh TeOMETPUYECKYI0 (Urypy, OmucaTh CJIOBaMU
JTAHHBIA 4epTEX WM PUCYHOK, HAWUTH TUIOMIAJbh 3€MEIBHOTO Y4YacTKa, PacCUUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0enst wid TpeOyeMmble pa3Mephbl rapaxka JJjisi aBTOMOOWIISL. DTOMY
COOTBETCTBYET BTOpAasi, BBIYMCIWTEIbHAS JUHUA B M3y4eHUH reoMmeTpuu. [Ipm pemenun 3anad
MPAKTUYECKOT0 XapakTepa OOydYaroUIUMHCsS YYHUTCS CTPOMTh MaTEMAaTHYECKUE MOJACIH pPealbHbIX
KU3HEHHBIX CHUTYallMii, MPOBOAUTH BBIYUCICHUS W OIICHUBATh aJEKBAaTHOCTh MOJYYEHHOTO
pe3yJbTara.

KpaiiHe BaxxHO NOMYEPKUBATH CBSI3U TEOMETPUU C JAPYIMMH Y4YEOHBIMH MpEeAMETaMH,
MOTHBHUPOBATh UCIIOIb30BaTh OMPEACICHUS TEOMETPUUECCKUX (DUTYP U TIOHSATUM, JEMOHCTPUPOBATH
MIPUMEHECHUE MOJYYCHHBIX YMEHUN B (PU3HUKE U TEXHUKE. OTH CBSI3M HauOojee SPKO BUJIHBI
B Temax «Bektope»,

«Tpuronomerpudeckue COOTHOIICHU», «MeTon koopauna™» u « Teopema [Tudaropay.

VYyeonniii kypc «l'eomeTpusi» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3leibl COACP>KAHUS:
«"'eometrpuueckue Qurypel M UX CBOWCTBa», «V3MepeHHe TeoMEeTPUYECKUX BEJINYWHY,
«JlexkapToBbl KOOpJIMHATHl Ha TUIOCKOCTHY,

«Bektops», «JIBuKeHUs IIOCKOCTHY, «IIpeodpazoBanus momo0us».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcst 204 yaca: B 7 kjacce
1) 68 4acoB (2 yaca B Hefleni0), B 8 Ki1acce — 68 yacoB (2 yaca B He/ieN0), B 9 kiacce
2) 68 yacoB (2 Jaca B HEJIEIIIO).



COAEPXAHUE OBYYEHUA
7 KIIACC

HauanbHble nonstust reomerpun. Touka, npsiMasi, OTpE30K, Jiyd. Yrois. Buubl
yriioB. BeprukanbHble U CMexHbIE yIUIbl. buccektpuca yria. JlomaHas,
MHOT'OYTroJIbHUK. [[apaninenbHOCTh M NEPIEHANKYIPHOCTD MPSMBIX.

Cummetpuunsbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMmMmeTpun. [Ipumepbt
CUMMETPUH B OKPYKaIOLEM MUDE.

OCHOBHBIE MTOCTPOECHUSI C TIOMOILIBI LHUPKYJS W JUHEHKU. TpeyronbHUK.
Bricota, Mennana, OMCCeKTpHrca, UX CBOMCTBA.

PaBHoOepeHHBII W PaBHOCTOPOHHHMM  TpPEyrojbHHKWA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TNpHU3HAKH PABHOOEAPEHHOro TpeyroibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa M NPHU3HAKY MapaJUIeNbHBIX NMPAMbIX. CyMMa yIIIOB TPEYTOJIbHUKA.
BHeminue yriel TpeyroiabHuKa.

[IpssmoyrosibHbI  TpEYroabHUK. (CBOWCTBO MEAHMAaHbBl MPSAMOYTOJBHOTO
TPEYTOJIbHUKA, IPOBEAEHHON K THIOTEHY3€. [[pu3Haky paBeHCTBA IPSIMOYTOIBHBIX
TPEYTOJIBHUKOB. [ [pAMOYTONBHBIN TPEYTOIBHUK C yTioM B 30°.

HepaBencTtBa B reoMeTrpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIJie U OOJbLIEH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYISIp ¥ HAKJIOHHAS.

'eomeTpuueckoe MecTO TOYEK. buHccekTpuca yriaa H  CEpeaUHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHaMETp, HUX CBOMcCTBAa. B3anmHoe
PacCIIOJIOKEHUE OKPYXKHOCTU M mpsiMoi. KacarenbHas W ceKylias K OKpYXKHOCTH.
OKpy»XHOCTb, BIMCaHHAas B YroJl. BrcanHas W oONHCaHHAsg OKPYKHOCTHU

TPEYTOJIbHUKA.
8 KUIACC

YetbipéxyronbHuku. llapannenorpammM, ero nmpusHaku U cBoucTBa. JacTHble
Cllyyad MapajjiesorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBaapar), UX NPU3HAKU U
cBoiictBa. Tpamemnwmsi, paBHOOOKasi Tpamemnus, €€ CBOWCTBA W TMPU3HAKU.
[IpssMmoyroJibHast Tpaneuus.

Meron ynBoenusi Menuansl. LlenTpanbHas cummerpus. Teopema dDaneca u
TeOpeEMa O MPOMOPUMOHAIBHBIX OTPE3KaX.

Cpennue JIMHAK TPEYToJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojabHHUKa.

[TogoGue TtpeyroabHuKoB, KodbdumueHnT mnoxodus. I[lpusnaku mnomoOus
TpeyroJibHUKOB. [IpuMeHeHune noqo0ust mpy peleHny NPakTUIeCKUX 3a/1a4.



CpoiicTBa miomaaeil reoMerpudyeckux @uryp. Popmynsl i IIIOMEATA
TpEeyrojbHHKa, MapaienorpamMma, pomba u Tpanenuu. OTHOIIEHHE IUIOLaAeH
O00HBIX (UTYP.

Beluncnenue mionaaei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOH
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permieHun
IPAKTUYECKUX 3a/]a4.

CHHyC, KOCHHYC, TaHI'€HC OCTPOIO yIJIa MNPSAMOYIOJIBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXJECTBO. TpuUroHOMeTpuYecKkue QyHKUIUU
yriioB B 30, 45 n 60°.

BrircanHble 1 HEHTPAIBHBIE YTJIbI, YTOJI MEXIY KacaTEIbHOW U XOPAOU. Y TJIbI
MEXAY XOpJaMU M CEeKylIMMHU. BIHCaHHBIE W ONUCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxenue AByX OkpykHocTeil. Kacanme okxpyxknHocteil. O6mue
KacaTeJbHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOPMyIIBI IPUBEACHUS.

Pemenune TpeyronpsHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoo6us. [1o1061ue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJIpaTe KacaTeIbHOM.

Bektop, anmmHa  (MOOydh)  BEKTOpa,  COHANPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIl€pallul HaJa BEKTOpaMu. Pa3noxxeHue BekTopa IO JBYM
HEKOJUIMHEeapHbIM BekTopaM. KoopauHaTtel BekTopa. CKaasipHOE MPOU3BEINECHUE
BEKTOPOB, MPUMEHEHHUE JIJI1 HAXO0KICHUS JUIMH U YTJIOB.

JIlekapTOBBI KOOPIMHATHI HA IUIOCKOCTH. Y PaBHEHUS NPSMOW U OKPYKHOCTH
B KOOPAMHATAX, NIEPECEUCHUE OKPYKHOCTEU U MPAMBIX. MeTO KOOpAUHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHbIE MHOTOYTOJIBHUKU. JUTMHA OKPYKHOCTHU. I panycHas u paguaHHas
Mepa yIJyia, BBIYMCIECHHME JIMH AYr OKpyXHOCTeH. Ilnmomanes kxpyra, cexropa,
CErMeHTa.

JIBUMKEHUSI TUIOCKOCTM M BHYTpPEHHHE CUMMETpuUu Guryp (djaemMeHTapHbIe
npeactasienus). [Tapannensubrit nepenoc. [loBopor.



INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA  IITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBLIE PE3YJIBTATHBI

JIMYHOCTHBIE Ppe3yJabTaTbhl OCBOCHUS MpOrpaMMbl y4eOHOro Kypca
«I'eomeTpus» xapakTepUu3yrTCs:

* NAaTPUOTHYECKOE BOCIIUTAHME:

NPOSIBJIEHUEM MHTEpeca K TMpPONUIOMY M HACTOSUIEMY POCCUHCKOM
MAaT€MaTHKH, [IEHHOCTHBIM  OTHOIIEHHEM K  JIOCTHOKEHHSIM  POCCHMCKUX
MAaTE€MAaTHKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJb30BAHUIO 3TUX
JOCTIKEHU B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

* IPaXAAHCKOE U IYXOBHO-HPABCTBECHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHUIO O0S3aHHOCTEH IpakJlaHWHA U pealu3alii ero
npaB, TMpPEJCTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOIEAYp T'PaKIaHCKOTO oOlecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYKACHHUIO 3TUYECKHUX MPOOJIeM, CBI3aHHBIX
C MPAKTHYECKUM MPUMEHEHUEM JOCTHKCHUUW HAyKU, OCO3HAHHUEM BaXXHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIHUIIOB B IESITEIbHOCTH YYEHOTO;

* TPYAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTUE B PEIICHUM MPAKTUYECKHUX 3a7ay
MAaT€MaTH4YECKOW HAIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMaTHUYECKOIO
o0pa3oBaHMsI HA MPOTSHKEHUM BCEH >KU3HU IS YCHENTHOW MpogecCHOHAIbHON
NESATENBbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYAIHBHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

* 3CTEeTHYECKOE BOCIUTAHME:

CIIOCOOHOCTBIO K OMOIIMOHAJBHOMY W 3CTETHUYECKOMY BOCHPUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajlau, PEIICHUN, pacCyXIEHUM, YMEHHUIO BHUIETh
MAaTEMaTH4YECKUE 3aKOHOMEPHOCTU B UCKYCCTBE;

* HEHHOCTH HAYYHOI'O NO3HAHMSA:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAayYHBIX
NpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UEJIOBEKA, MIPUPOJIBI U
o011ecTBa, MOHMMAHUEM MATEeMaTUYEeCKOM HayKu Kak cQepbl 4YeloBEYECKOU
JNEATENBHOCTH, 3TAaNlOB €€ Pa3BUTHUS M 3HAYMMOCTH JUISl PA3BUTHUS LHUBUJINA3ALINH,
OBJIAJICHUEM SI3BIKOM MAaT€MAaTUKHM U MATEMATUYECKOU KYJIbTYPOU KAK CPEACTBOM
MO3HAHUS MHpPA, OBJAJCHHUEM NPOCTEUIIMMU HAaBBIKAMHU HCCIENOBATENBCKON
NEATEIIbHOCTH;



* ¢usuyeckoe BOCHUTAHHE, (POPMHPOBaAHHE KYJIbTYPbI 3A0POBbSA H
3MOLMOHAJIBHOIO0 0J1arONOJyYHs:

TOTOBHOCTBIO MPUMEHSITh MATEMATUYECKUE 3HAHUA B HHTEPECAX CBOETO
3lI0pOBbsl, BEACHMS  37A0pOBOro  oOpa3a JKM3HHM  (3J0pOBOE  IHTAHHE,
COQJIaHCUPOBAHHBIM pEXUM 3aHATUH M OTAbIXa, peryjsipHas (usnveckas
aKTUBHOCTD ), C(HOPMHUPOBAHHOCTHIO HaBbIKA pe(hIeKCUU, TPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TaKOTO e MpaBa APyroro 4eJoBeKa;

* JKOJIOTHYECKOe BOCTIMTAHUE:

OpUEHTalMel Ha MPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JUIsl pelIeHus 3a/1a4y
B 00JIaCTH COXPaHHOCTHU OKPYKarOLIEH Cpe/ibl, INITAHUPOBAHUS TOCTYTIKOB U OLIEHKU
UX BO3MOXHBIX ITOCJIEACTBUI ISl OKPYXKAIOILIEH Cpebl, 0CO3HAaHUEM TJI00ATILHOTO
XapakTepa 3KOJOTMYEeCKUX MpoOsieM U MyTel X peleHus;

* aJanTanus K M3MEHSIIOUIUMCH YCJOBHSM COUMAJIbHON M NMPUPOJIHOM
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBHUSAX HEONPENEIEHHOCTH, IOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTHUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYTHUX JIOJEH, MpUoOpeTaTh B COBMECTHOM AESTENbHOCTU
HOBBIC 3HAHUS, HABBIKY U KOMIIETEHLIUU U3 OIbITA IPYTHUX;

HEOOXOIUMOCTBIO B  (OPMUPOBAHMM HOBBIX 3HAHHMM, B TOM YHCIE
(GopMyIupOBaTh UJIEU, TOHATHSA, TUTIOTE3bl 00 OOBEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaThb Je(QUUUTHl COOCTBEHHBIX 3HAaHUH W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHUTyalMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMIO KakK BbI30B, TPEOYIOIIMA KOHTPMEp, KOPPEKTHPOBATH
OpUHUMaeMble pELIeHUs U ACUCTBUSA, (OPMYIHUPOBATH U OICHUBATh PHUCKU HU
HoceACTBUS, (POPMUPOBATH OIIBIT.

METAITPEAMETHBIE PE3YJIBTATDBI
ITo3HaBaTe/ibHBIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBUS

ba3zoBble 1ornueckue AecTBU:

+  BBIBJIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIy IOHATUAMH, (OPMYITHPOBATH
OTIpENeNCHUs]  TOHSTHM, YCTAHABIWBATh  CYIICCTBEHHBIM  TPHU3HAK
KJaccu(uKany, OCHOBaHUS JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHH
MIPOBOJMMOTO aHAIIN3A,

+  BOCIPUHUMATH, (GOPMYJIUPOBATH W  TNPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAWTEIbHBIE W OTpPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE W OOIIHE,
YCIIOBHBIC;



BBISIBJISITh MATEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHSI
B (aKTax, TaHHBIX, HAOJIOICHUAX U YTBEPXKACHUSAX, MIPEeAaratb KpUTepuu
JUISl BBISIBJICHUS] 3aKOHOMEPHOCTEW U IIPOTUBOPEUNN;

JIeJIaTh BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKIIOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTeabCTBA MAaTEMAaTHUYECKUX YTBEP)KIEHUH (MpsIMbIe U OT
IIPOTUBHOT0), MPOBOJAUTH CAMOCTOATEIBHO HECIIOKHBIE JOKAa3aTelIbCTBA
MaTeMaTUYeCKUX (aKkTOB, BBICTPAUBATH APTyYMEHTALUIO, IPUBOJIUTH
MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS;
BBIOMpATh C€Ioco0 pemieHus ydyeOHOW 3adaud (CpaBHUBATH HECKOJBKO
BApMAHTOB pEIICHHs, BBHIOMpATh HauOoliee TMOAXOAAIUN C YYETOM
CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarejabcKue AeCTBUSA:

MCIIOJIb30BaTh BOMPOCH KaK HCCIIEIOBATENIbCKU WHCTPYMEHT TO3HaHUA,
GopMynupoBaTh BOMPOCH, (PHUKCUPYIOUINE MPOTUBOPEUYHUE, MpodiIeMy,
CaMOCTOSITENIbHO ~YCTaHAaBJIMBATh HCKOMOE U JaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apTYMEHTHUPOBATh CBOIO MO3UIIMI0, MHEHHE;

NPOBOAUTH IO CaMOCTOSATEIBHO COCTAaBICHHOMY TUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOIBILIOE HCCIIEJOBAHUE 110 YCTAHOBJIEHUIO OCOOEHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTY COOOI;
CaMOCTOATENFHO (POPMYIHPOBATH 00OOIIEHUS W BBIBOJBI 1O pe3yJibTaTaM
POBENEHHOTO HAOJIONECHUSI, HCCIEIOBAHMS, OIICHUBATH JIOCTOBEPHOCTDH
NOJIyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHHI;

MPOTHO3MPOBATh BO3MOXXKHOE pAa3BUTHE TpOIECCca, a TaKkKe BBIIBUTATh
MPEIOJIOKEHUS O €T0 PA3BUTHUH B HOBBIX YCJIOBHSX.

Pabora ¢ nndgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGOpPMALIMH, JTaHHBIX,
HEO0OXOJAMMBIX JJIs PEIICHMS 3aauH;

BBIOMpATh, AaHAJIU3UPOBATh, CUCTEMATU3UPOBATh W HHTEPIPETUPOBATH
MHGOPMAIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABICHMUS;

BbIOMpaTh (GopMy NpEICTaBICHHUS HHPOPMAUUU U HIUIIOCTPUPOBATH
pemiaemMble 3aJayd  CXEeMaMH, JMarpaMmamMu, HWHOM rpaduKod Hu HUX
KOMOHHAITUSMU;

OLICHHMBATh HAAEKHOCTh HMH(POPMAIMHM 10 KPUTEPHUSM, MPEUIOKEHHBIM
YyUUTENEM WIN CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIE Y4eOHbIe IeiicTBUS:

BOCIIpUHUMATL U (bOpMy.]II/IpOBaTB CYXKICHUA B COOTBECTCTBUU C YCIOBUAMU
H OciIsiMu 06HI€HI/I$I, sSACHO, TOYHO, I'PAMOTHO BbIPAKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOMY PEIICHHUS
3aJ1aqyu, KOMMEHTHUPOBATh MOJYUYCHHBIN PE3yIIbTaT;

+ B X0jI€ 00CYXEHUS 3a]]aBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI,
npoOJIeMbl, perraeMoi 3ajauu, BbICKa3bIBaTh WUJIEH, HAIIEJICHHBIE HA MOUCK
pEIICHMS, COTIOCTABIIATH CBOU CYKICHHS C CYKACHUSAMU IPYTUX YIACTHHKOB
auanora, OOHapy>KMBaTh pasjiduvMe U CXOACTBO MO3UIIMI, B KOPPEKTHOU
dbopme GpopMyIHpoBaTH Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

TMPEeACTaBIATh Pe3yJIbTAThl PELICHUS 3a/1a4u, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MPOEKTa, CAMOCTOSATEIHLHO BRIOMPaTh (hOpMAT BBICTYIUICHHS C YUETOM 33129
MPE3EHTAIMN U OCOOEHHOCTEH ayTUTOpHUH;

+ TOHWMATh W HUCIIOJIH30BATh MPEUMYIIECTBA KOMAHIHON W MHANBUIYATEHON
paboThI PU PEIICHUH YYECOHBIX MATEMATUYECKUX 3a]1aY;

+ TPUHUMATH 1I€JIb COBMECTHOM JESATENBHOCTH, MJIAHUPOBATH OpPraHU3ALIUIO
COBMECTHOW pabOThl, pacmpeneisiTh BHIBI padOT, I0TOBApUBATHCS,
00Cy>KIaTh MPOLIECC U Pe3yJbTaT pabOThl, 0000IaTh MHEHUSI HECKOJIBKUX
JIIOICH;

+ y4yacTBOBaTh B TpYyMNIOBBIX (opMax padboTel (0OCYXJIeHHS, O0OMEH
MHEHHUSIMHM, MO3T'OBBIC IITYPMBI U JIPYTHE), BBITIOJHATH CBOIO YacTh PaOOTHI
U KOOPJAWHHPOBAaTH CBOM JEWUCTBUS C JPYTUMU 4YJICHAMH KOMAaH/IbI,
OIICHMBATh KAadeCTBO CBOETO BKJAJa B OOMMA MPOAYKT MO KPUTECPHUSM,
c(hOpMyITUPOBAHHBIM YYACTHHUKAMHU B3aUMOICHUCTBUSI.

PerynsiTuBHbIE YHMBepPCcaJIbHbIE YYeOHbIe 1eliCTBUSA

CaMoopraHm.aunﬂ:
e  CaMOCTOATCIIbHO COCTABJIATH ILIAH, AJITOPUTM PCHICHUA 3aJa4H (I/IJ'II/I €ro

9acTh), BBIOMpATh CHOCOO pEMICHUS C YYETOM HMMEIONIUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBaTb H KOPPEKTHPOBATH
BapUaHTHI pEICHUN ¢ yYETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbIN UHTEJJIEKT:

+  BJIAJETh CIIOCOOAMM CaMONPOBEPKU, CAMOKOHTPOJIS MPOLECCA U pe3yibTaTa
pelIeHrs MaTeMaTUYECKOM 3a/1auu;

*  NOPEeaBUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MIPU PEUICHUU 3a7a4H,
BHOCUTh KOPPEKTHUBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB,
HalJICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

+ OLICHHMBATh COOTBETCTBUE PE3YyJIbTATA IESITEIBHOCTH MOCTABICHHOW LIEIU U
YCIIOBHSIM, OOBSICHATH NMPUYUHBI JTOCTHXKCHHUS WIM HEIOCTHKEHUS eI,
HaXOJUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HHPEAMETHBIE PE3YJIBTATDBI



K xoHmy oOydeHuss B 7 KkJacce OOYYalONIIMICS TOJYYHUT CICAYIOIIUE
MPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh M3y4YEHHBIE T'E€OMETPUYECKHE (PUTYPBI, OMNpPEAeNiATh HUX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaTh TeOMETpUUecKre (QUTryphl, BBITOIHATH
YEPTEKU IO YCIOBHUIO 3a/1a4l. I3MepATh JIMHENHBIC U YTJIOBBIE BEJIUYHUHBI. PemaTh
3aJ1a4¥ Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

Henate TpyOyr0 OIICHKY JHMHEHHBIX U YTJIOBBIX BEIUYMH TMPEIMETOB B
peaTbHON JKHM3HU, Pa3MEpOB TPHUPOAHBIX OOBEKTOB. Pa3nmuarh pasMepsl ATHX
00BEKTOB I10 TOPSIAKY BETUIUHEI.

CTpouTh 4epPTEXKHN K TECOMETPUUECKUM 3a]ja4aM.

[Tonb30BaThCAd MNPU3HAKAMU PABEHCTBA TPEYTrOJbHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3aa4.

[IpoBOAUTE JTOTMYECKUE PACCYKICHUS C MCIIOJIB30BAHUEM T€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCsl NpPHU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB,
CBOMCTBOM MEJMAHbI, IPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PEILICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTh mapaieIbHOCTD IPSMBIX C TTOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMHM cekyias. OnpeaensiaTh napauieIbHOCTh MPAMBIX C TTOMOIIBbIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJAHOM IPSAMOU A0 TOUEK APYTOU MPSIMOM.

Pemiats 3aaumn Ha KieTyaToil Oymare.

[IpoBOAUTH BBIYKUCICHUS K HAXOAUTH YUCIOBbIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B F'€OMETPUYECKUX 3aJadyax C MCIOJb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOT'OYTOJIbHUKOB, CBOMCTB YTJIOB, OOpa30BaHHBIX MPH IIEPECEUECHUU JBYX
MApAUIEIBHBIX NPSAMBIX CEKyIIEH. PelaTe npakTuueckue 3aauv Ha HaXOXKICHUE
YIJIOB.

Bnagete moHSATHEM TEOMETPUYECKOTO MECTAa TOUYEK. YMETh OIPEICIATh
OMCCEKTPHCY yIJIa U CepEIUHHBINA MEPICHANKYIISP K OTPE3KYy Kak T€OMETPHUCCKUC
MecCTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYKHOCTA M Kpyra, XOpAbl U JUaMeTpa
OKPY’KHOCTH, TOJIb30BAaThCA UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA IIPHU
pELIeHNUH 3a7ay.

Brnaners moHATHEM ONMUCAHHOM OKOJIO TPEYrOJIbHUKA OKPY>XHOCTH, YMETh
HaxoauTh €€ meHTp. Ilomp3oBaThCcs (akTamMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEIMHHBIC
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnagere nonsTHEM KacaTeabHOW K OKPYKHOCTH, MOJIb30BATHCSI TEOPEMOU O
MEPIEHINKYJISIPHOCTH KaCaTeJIbHOW U pajinyca, IMIPOBEAEHHOIO K TOUKE KACAHMUS.



[Tonb30BaThCA NMPOCTEHIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKAN CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOIIBIO [IUPKYJIS U
JIMHEUKU.

K xoniy oOydeHuss B 8 kiiacce o0OydaromUiiCs TMOJYYHUT CIEAYIOIIUE
pPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYTOJBHUKOB, HX DIJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEpECEYeHUs] MEJMAaH TPEeYroJibHUKa (LIEHTpa
Macc) B pEILLICHUH 3a/1a4.

Biagete noHsAtHEeM CpelHEW JIMHUM TPEYTrOJbHUKA U Tpameluu, NPUMEHSThH
MX CBOWCTBA NPHU PELIEHUM TeoMeTpuuyecKkux 3anad. llomp3oBarbecsi TeopeMoi
daneca U TEOPEMOI O MPOMOPUUOHAIBHBIX OTPE3KAX, IPUMEHSATh UX JUISl PELICHUS
PAKTUYECKUX 3a]1a4.

[IpuMeHATh NpU3HAKKU NOJ00HS TPEYTOJbHUKOB B PELIEHUN F€OMETPUYECKHUX
3a1a4.

[Tonb3oBaTbes Teopemoit [ludaropa st pemieHus TEOMETPUUECKUX U
npakTudeckux 3aaad. CTpOUTh MaTEMATUYECKYIO MOJIENb B MPAKTHUECKHUX 3a]1a4ax,
CaMOCTOATEIIbHO JIeJIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagete nNOHATHMSAMH CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPeyrojbHUKa. 110J1b30BaThCA 3TUMM NOHATUSAMU JUIS PELUEHUS
MPaKTUYECKUX 3a/1a4.

Beruucnars (paznuuHbIMUA criocob0amu) IJIOMIaAb TPEYToJbHUKA U TUIONIAIN
MHOTOYTOJIBHBIX ~ (QuUryp (moib3ysich, TII€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHATh MOyYEHHbIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Biiagete NOHATHUSAMH BIHMCAHHOTO M LIEHTPAJIBHOIO YIVIA, HCIIOJIb30BaTh
TEOPEMbI O BIIUCAHHBIX yTriaX, yriax Mexay XOpAaMH (CEKYIIMMH) U Y€ MEXIY
KacaTeJIbHOM U XOPJIOU IPU PELIEHUHA NT€OMETPUYECKUX 3a/1a4.

Bragete moHATHEM OMMCAHHOTO YETBIPEXYTOJIbHHKA, NMPUMEHSATH CBOMICTBA
ONMCAHHOTO YETHIPEXYTOJBHUKA ITPU PELLIEHUN 3a/1a4.

[IprMeHSTh MOMYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTUUYECKHUE
MOJIENU JIJIS 3a/1a4 PeabHOM JKM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIUUCICHUS
C NpPUMEHEHUEM MOoAOOMS U TPUTOHOMETPUHM (MOJB3YACh, TAe HEO0OXOAHUMO,
KaJIbKYJISITOPOM).

K xonimy oOydenuss B 9 kJjacce OOy4arolmuMiCsA TMOJIYYUT CICAYIOIINE
MIPEAMETHBIE PE3YIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (PYHKIIMM OCTPBIX VYIJOB, HAXOAUTh C HX
NOMOILBIO PAa3JIUYHbIE 3JIEMEHTHl MPSAMOYTOJIBHOITO TPEYTroJbHUKA («pelIeHnue



MPSAMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (C MOMOIIBbIO KAJIBKYJIATOPA) JUTHHBI
Y YIJIBI JUISl HETAOJIMYHBIX 3HAYEHUM.

[Tonb30BaTbes popmynamMu NPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJECTBOM JUIl HAXOXKJICHHUS COOTHOLICHWM MEXAYy TPUIOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJIsl HAXOXKACHHUS Pa3IMYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), NPUMEHATh HX IpU
PELICHNU F€OMETPUYECKUX 3a1au.

Bnagetrs nouatusMu npeoOpa3zoBaHus 0100Hs, COOTBETCTBEHHBIX 3JIEMEHTOB
noo0HbIX ¢uryp. Ilonb3oBaThCsi CBOMCTBaMM MOAOOUS MPOU3BOJIBHBIX (UTYP,
YMETh BBIYUCHATH JUIMHBI U HAXOAWTh YIJIbI Y MOAOOHBIX Quryp. IlpumeHsTs
CBOMCTBa MOMOOMA B MPAKTUYECKUX 3aJadyaxXx. YMETh MPUBOAUTH MPUMEpPHI
NoJOOHBIX (PUTYP B OKPY’KaIOIIEM MUPE.

[Tonb30BaThCA TEOPpEMAMU O MPOU3BEACHUHN OTPE3KOB XOP/I, O MIPOU3BEICHUN
OTPE3KOB CEKYIIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCA BEKTOpaMH, MOHMMATh MX TEOMETPUYECKUN W (pu3mdeckuii
CMBICJI, TNPUMEHATh UX B PEUIEHUMM TE€OMETPUYECKMX U (U3MUECKUX 3ajad.
[IpumeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOIOM KOOPAMHAT HA IMJIOCKOCTH, IPUMEHSTh €T0 B PELLICHUN
r€OMETPUYECKUX U MPAKTUYECKUX 3a7a4.

Biagete NOHATHSMHU NPAaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH M PaJWaHHON MEphI yria, YMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacteil. [[puMeHsITh MoJyYeHHbIE YMEHHS B TPAKTUYECKUX 3a7adax.

Haxonute ocu (MM LEHTPBI) CUMMETPUU (PUTYP, NMPUMEHATH IBUKEHUS
IJIOCKOCTH B MPOCTEMIINX CITyYasix.

[IpuMeHATh MONyYEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MATEMaTUYECKHE
MOJIEIIN U1 3a/1a4 PEANIbHOW JKU3HU U IIPOBOAUTH COOTBETCTBYIOIIME BBIYUCICHUS
C NpPUMEHEHUEM NO0J00MS M TPUTOHOMETPUYECKUX (YHKUMHA (MONb3YysSCh, TIE
HEO00XO0JIUMO, KATbKYJISITOPOM).

BocnurarenbHblil noTeHUUAJX npeaMera «I['eomerpus » peanusyercs yepes:

Bocnuranue naTepeca K yUeHHUI0, K MPOIEeccy Mo3HaHus (CocoOb
CO3JIaHHUs U NTOAAECPKAHUA UHTEPECA, AKTUBU3ALIMU I03HABATEIILHOU AEATEIIBHOCTH
y4YaIuxcs).

Bocnuranue co3HaTenbHOM JUCHUIUIMHBI (YMEHHE YUNUTENS OKa3aTh
BOKHOCTh YU4€OHO-TTO3HABATEIHPHOU JEATEIHLHOCTH, YI€OHON U TPYA0BOH
JTUCLUTUINHBI).

DopMHUPOBAHNE YMEHUN U HABBIKOB OPTaHU3ALMM YYAIIUMHUCS CBOEH
JEeSTENbHOCTH (OPraHU3alMs CAMOCTOATEIbHON padO0ThI yHalluxcs, COONI0ACHUE



TEXHUKH 0€30MaCHOCTH U TUTUEHUYECKHX MPABUJI, CBA3aHHBIX C OCAHKON H
opraHu3zanuen paboyero Mecra).

Bocnuranue KyapTypbl oOuieHus (Opranu3anus oOIIeHHs Ha YPOKe,
(dbopMuUpOBaHUs YyUUTEIEM YMEHUH CITyIIaTh, BBICKAa3bIBATh U apTyMEHTHPOBATh
CBOE MHEHHE).

dopmupoBaHUE U pa3BUTHE OLIEHOYHBIX YMEHUN (KOMMEHTUPOBAaHUE
OLIEHOK yuuTeJeM, 00CYKIEHUE OLIEHOK C YYaIIUMUCS, KOJUIEKTUBHOE
OLICHHMBAHUE, B3aUMOIPOBEPKA U OLIEHUBAHUE JIPYT JIpyra yYalluMHUCs).

BocnuTtanue ryMaHHOCTH (XapaKTep OTHOLIEHUHN «yYUTENb — YYEHUKY,
PEryJIMpOBaHKUE YUUTEIEM OTHOLICHUM Mexay ydamumucs). CBs3pIBaHNE
He1aroroM yueOHOro Matepmasa ¢ JKU3HbI0, C MOTPEOHOCTAMU YUaIIUXCs, C
OOIIECTBEHHO! C MOPAJIbIO, C AKTyaJIbHBIMU HPABCTBEHHBIMU IPOOIEMaMHU.

®opMbI peanan3aluy BOCIUTATEIbHOTO MOTeHIIMANA:

Hcnonp30BaHne BOCIIUTATENBHBIX BO3MOKHOCTEH COJIEPKaHUS TEMBI Yepe3
o00p COOTBETCTBYIOLIUX 3314 ISl PEIICHHUS.

Bxurouenue B ypoK UTPOBBIX MPOLIEAYP AT MOAAECP)KaHUS MOTUBAIINN
oOy4Jaronuxcst K moJy4eHHUI0 3HaHU!

[IpumeHeHne Ha ypoKe HHTEPAKTUBHBIX ()OpM pabOThI ¢ 00yUJaIOITUMHUCS:
UHTEJUIEKTYaJbHBIX UT'P, CTUMYJIUPYIOLIUX [103HABATEIbHYIO MOTHBALUIO
oOydJaronuxcs.

[TpumeHeHue TpynnoBoil paboThl WK pabOTHI B apax, KOTOPbIE y4ar
oOy4Jaronmxcsi KOMaHJAHOU paboTe U B3aMMOJIEUCTBHIO C IPYTUMHU
00yJaronuMHuCs

N3ydeHne reoMeTpun TakXe CrocoOCTBYET 3CTETUYECKOMY BOCIIMTAHHUIO
4es0BeKa, TOHUMAHUIO KPACOThI U U3SIIIIECTBA MAaTEMAaTHUECKUX PACCY KICHHM,
BOCHIPUATHIO TEOMETPHUECKUX (POPM, YCBOCHHIO M1 CUMMETPHUHU.



TEMATHYECKOE IINTAHUPOBAHHUE

ITPOTPAMME

7 KITIACC
No KoJjuuecTBo yacos DJIeKTPOHHDIE
HaumeHoBaHue
1| (uudposrie)
pa3aesioB U TeM Kontpoabnbl | IIpakTnyeckn
/ Bcero o0pa3oBaTe/ibHbIE
NPOrpaMMbl e padoThbl e padoThbI
n pecypchl
[Ipocreiimmue
reOMEeTpUYECKUe
bu6mmoreka [IOK
¢burypsl u ux
1 s 14 1 https://m.edsoo.ru/7f415¢2
cBoiictBa. I3mepenue
e
TE€OMETPUUECKUX =
BEJIMYUH
bubmuoreka IIOK
2 TpeyroibHUKH 15 1 https://m.edsoo.ru/7f415¢2
€
[TapasnensHbie bubnuorexa [IOK
3 MpsIMbIE, CyMMa yTJI0B 17 1 https://m.edsoo.ru/7f415¢2
TPEYroJIbHUKA e
OKpyX HOCTb U KPYT. bubnmoreka [JOK
4 I'eomeTpuueckue 18 1 https://m.edsoo.ru/7f415¢2
MIOCTPOEHUS e
bu6mmoreka [IOK
IToBTOpEHwUeE,
5 . 4 2 https://m.edsoo.ru/7f415¢2
00001IeHNe 3HaHUH .
OBIIEE KOJIMYECTBO
YACOB I10 68 6 0
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8 KVIACC

KoauuecTBo yacoB

Nu DJIEeKTPOHHBbIE
n | HaumeHoBaHue pa3aesioB KoHTpostbH TpakTnueck (mudposbie)
/ | ¥ TeM mporpamMmsl Bcero o0pa3oBaTe/ibHbIE
bIe padoThI ne padboTbl
n pecypchl
bubnuoreka [IOK
1 YeTbIpEXyTOIBHUKI 13 1 https://m.edsoo.ru/7f417¢
18
Teopema daneca u Teopema
bub6mmorexa [JOK
0 MIPOTIOPIIMOHATBHBIX
2 15 1 https://m.edsoo.ru/7f417¢
OTpe3Kax, MoJ00HbIe 18
TPEYTOIbHUKH T
IImomans. Haxoxnenue
IJIOIIAEH TPEYTOJIbHUKOB bubmorera [IOK
3 13 1 https://m.edsoo.ru/7f417¢
Y MHOTOYTOJIbHBIX (UTYD. 18
[Tnomaau mogoOHIX GUTyp -
bubmuoreka IIOK
Teopema [Iugaropa u
4 p Parop 8 1 https://m.edsoo.ru/7f417¢
Hayasia TPUrOHOMETPHH 18
VYIIBl B OKPY’KHOCTH.
BrircanHbIC ¥ OTTMCAaHHBIC
but6mmoreka [IOK
YETHIPEXYTOJIbHUKH.
5 13 https://m.edsoo.ru/7f417¢
Kacarenbnbie k 18
okpyxkHOoCcTH. Kacanue o
OKPY>KHOCTEH
[ToBTOpEeHUE, 0000IIICHHE bubmmorexa [OK
6 6 2 https://m.edsoo.ru/7f417¢

3HAHUU
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9 KVIACC

N2| KoumnuecTBo yacos DJIeKTPOHHBIE
HaumeHnoBanue
n (m¢pposbie)
pa3aesioB M TeM Kontpoabubl | IlpakTuyecku
/ Bcero o0pa3oBaTe/ibHbIE
NPOrpaMMbl e padoThI e padoThbI
n pecypcsbl
Tpuronomerpus.
bubmunorexa [JOK
TeopeMbl KOCHHYCOB U
1 16 1 https://m.edsoo.ru/7f41a12
cuHycoB. Pemenue .
TPEYTrOJILHUKOB -
[IpeoOpazoBanue
Bbubnunoreka LIOK
nonoobus. Merpuueckue
2 10 1 https://m.edsoo.ru/7f41a12
COOTHOIIEHUS B .
OKPYXXHOCTH B
but6mmoreka [IOK
3 Bexropsl 12 1 https://m.edsoo.ru/7f41a12
c
JlexapToBbI bu6muoreka [JOK
4 KOOPJMHATHI HA 9 1 https://m.edsoo.ru/7f41a12
IJIOCKOCTH c
[IpaBunbHbIE
MHOTOYTOJIbHUKH. bubnuoreka [JOK
5 JlnmuHa OKpYyKHOCTH U 8 https://m.edsoo.ru/7f41a12
IJIOLIa/1b KpyTa. c
Briuucnenue miomanei
bubmoreka IIOK
6 JIBMKEeHUS IITIOCKOCTH 6 https://m.edsoo.ru/7f41a12
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000011eHHE,
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HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHUA
OCHOBHOM OBPA30BATEJBbHOH NPOI'PAMMBI

7 KITIACC
Kon .
I[IpoBepsiemble mpeAMeTHBIE Pe3yJabTAThl 0CBOEHUS] 0CHOBHOI
NpPOBepPsIeMOro .
pe3yIbTaTa 0o0pa3oBaTeIbLHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs
6 I'eomerpust
Pacnio3naBath n3ydeHHBIE TEOMETPHUECKUE (PUTYPBI, OTIPEIEIATh UX
B3aMMHOE pPAacrojoXKeHue, M300pakaTb reoMeTpudeckue (Urypsl,
6.1 BBITNOJIHATh YEPTEKU IO YCIOBUIO 3a1aud. M3MepsATh JMHEHHbIE U
YIJIOBBIE BEIMYMHBL. PemiaTe 3a1aun Ha BBIYMCIEHUE JUIMH OTPE3KOB
Y BEJINYUH YIJIOB
Jenatb TpyOyI0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYUH IPEIMETOB
6.2 B pEaJbHOW KH3HHU, pa3MepOB MPHUPOJHBIX 00BEKTOB. Paznuyarh
pa3Mepsbl ATUX 00BEKTOB MO MOPSAIKY BEIUYUHBI
6.3 CTpouTh 4epTeXU K TEOMETPUYECKUM 3a/1a4aM
[Tonb30BaTbCA IIPU3HAKaMU paBeHCTBa TPEYTOJIbHUKOB,
6.4 UCMONb30BaTh  TMPU3HAKKW U CBOWMCTBA  paBHOOEIPEHHBIX
TPEYTroJIbHUKOB IIPU PELICHNN 33/1a4
65 [IpoBonuTe  JIOTMYECKHE  PACCYKIOEHHUA C  HCIOJIb30BAHUEM
' FE€OMETPUUECKUX TEOPEM
[Tonb3oBaTbCs [IPU3HAKAMU paBeHCTBa IIPSIMOYTOJIbHBIX
6.6 TPEYTroJIbHUKOB, CBOMCTBOM MEAHAaHBI, MPOBEIEHHON K THIOTEHY3€
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELIEHUH T€OMETPUUYECKUX 3a/1a4
OnpenensaTh napajiesIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOPBIE
67 oOpa3zyet ¢ HUMH cekymias. Onpenenars napauielbHOCTh MPSMBIX C
. IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM IPSIMOM 10 TOYEK
JPYTroi MpsiMoit
6.8 Pemrate 3amaun Ha KiaeT4aTon Oymare
69 [IpoBOaUTH BBIYUCIIEHUS W HAXOAWTh YHUCIOBblE U OYKBEHHBIE
' 3HAUEHUS YIJIOB B I'€OMETPUUYECKUX 3aJadyax C HCIOJIb30BAHUEM




CYMMBI yTJIOB TPEYTOJIbHUKOB U MHOI'OYT'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IpPHU MEPECEUCHUM IBYX MAPAJUIEIbHBIX HPSIMbBIX

ceKymefI. Pemats MMPAKTUYCCKHUE 3a/1a4M Ha HAXOXKIACHUC YTJIOB

6.10

Bragerp MOHATHEM TEOMETPUYECKOTO MeCTa TOYEK. YMEThb
OIpeesATh OUCCEKTPUCY yIjla U CEPEIUHHBIN MEPHEHAMKYJISP K

OTpE3Ky KaK FreOMETPUUECKHE MECTa TOUEK

6.11

DopmyIMpOBaTh OMNPENEIICHUS OKPYKHOCTH M Kpyra, XOpAbl U
JIMaMeTpa OKPYKHOCTH, TMOJIb30BATbCS HX CBOWCTBAMH. YMETh

IMPUMCHATD 3THU CBOMCTBaA IIpH pCUICHUHU 3ada4

6.12

Biagers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJbHUKA OKPY)KHOCTH,
yMeTh HaxoauTh €€ neHTp. [lomp3oBartbes (akTamMu O TOM, YTO
OMCCEKTPUCH] YITIOB TPEYrojbHUKA NEPECceKatoTcsl B OAHOM TOUKe, U
0 TOM, 4TO CEpEINHHBIE NIEPIIEHIUKYIISAPBI K CTOPOHAM TPEYTrOJIbHUKA

MEPECCKarOTCA B O,Z[HOI71 TOYKE

6.13

Bnanere moHATHEM KacaTeNbHOW K OKpPY)KHOCTH, MOJIb30BAaThCS
TEOPEMOM O NEPHEHAUKYISIPHOCTH  KacaTebHOW U pajauyca,

HpOBCI[éHHOFO K TOYKEC KaCaHUs

6.14

[Tosnb30BaTbes MPOCTEHIIMMU T€OMETPUYECKUMHU HEpaBEHCTBAMH,

IIOHUMAaTh UX HpaKTI/I‘{eCKI/Iﬁ CMBICII

6.15

HpOBOI[I/ITL OCHOBHBIC T'C€COMCTPHYCCKUC IMOCTPOCHUS C ITOMOIILIO

LUPKYJISl U JIMHENKH

8 KUIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
00pa3oBaTeILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHUs

6

I'eomerpust

6.1

Pacno3naBaTh OCHOBHEIC BHUbI LIG!TI)IpéX}’l"O.]'II)HI/IKOB, HUX 3JICMECHTHI,

MTOJIL30BATHCS UX CBOMCTBAMU IIpHu PCUHICHUU I'COMCTPHUICCKUX 3aaa4d

6.2

HpI/IMCHHTB CBOMCTBA TOYKH MepeCceUCHud MCIHAaH TPCYIrOJIbHUKA

(eHTpa Macc) B pelIeHUH 3a/1a4

6.3

Bnaners noHATHEM CpeAHEN JIMHUU TPEYTOJIBHUKA W TpalleLuHu,

IIPUMEHATh UX CBOMCTBA IPH PEIICHHM I'€OMETPUYECKHX 3a7ad.




[Tonp3oBatbes Teopemont Paneca U TEOPEMOM O MPOMOPLIMOHAIBHBIX

OTpPE3Kax, NPUMCHATDb UX IJIA PCIICHUSA MMPAKTUYCCKUX 3aaa4

6.4

[lpuMeHATs TpHU3HAKM TOAOOMS TPEYroJbHUKOB B  PpEIICHUU

TCOMETPHUICCKUX 3a1a4d

6.5

[Tonw3oBatbest Teopemoit [Iudaropa mist pemeHuss reOMETpUIECKUX
U TpakTHYecKux 3azad. CTpouTh MaTEMaTHYECKYyI0 MOJENb B
INPAKTHUYECKUX 3a/1a4aX, CAMOCTOSTEIbHO JAeNaTh YEPTEK U HAXOTUTh

COOTBCTCTBYIOIINC JIMHBI

6.6

Bnaners moHATUSMU CHHYCA, KOCUHYCAa U TaHI'€HCA OCTPOro yIya
IPSIMOYTOJIBHOIO TPEYroyibHUKA. [101b30BaThCA 3TUMH MOHATHAMHU

JJIA pCIICHUS IPAKTUHYCCKHX 3a/la4d

6.7

Bbrancnare (pa3iauyHbIME CIIOCOOAMHU) IJIOLIAAL TPEYTOJbHUKA U
IUIOIIA/IM MHOTOYTOJIbHBIX (QUryp (IOJIb3YsACh, IJleé HEOOXOIMMO,
KaJIbKYJIATOPOM). [IpUMEHATh NOyuYeHHBIE YMEHUS B IIPAKTUYECKUX

3aa4ax

6.8

Bnagetp NOHATHSMM  BIHHCAHHOTO W LEHTPAJbHOrO  yIUIA,
WCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, yIIIax MEXIY XOpAaMu
(cexymmmu) U yriie MEXaIy KacaTelbHOW M XOPJOW MpU PEIIeHUU

TCOMCTPUUICCKUX 3aaaq

6.9

BJ'IaI[eTB IHOHATHUEM OIIMCAHHOI'O IIeTI)IpéX}/l"O.]'IhHI/IKa, IIPUMCHATH

CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJIbHUKA [IPU PELICHUU 3a1a4

6.10

HpI/IMCHﬂTB MOJIYYCHHBIC 3HAaHHWA Ha MPAKTUKC — CTPOUTH
MaTe€MaTU4YCCKUEC MOJCIIN I 3aJda4 peaﬂbHOﬁ JKU3HH U IIPOBOAWTH
COOTBCTCTBYIOIIIMEC BBIYHCIICHHUA C [MPUMCHCHUCM HO,Z[O6I/I5I u

TPUTOHOMETPUH (TI0JIB3YSICh, I'7I€ HEOOXOAUMO, KAJIBKYJIITOPOM)

9 KVIACC

Kon
NPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeIMeTHBIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YTIIOB, HAXOAUTD C UX

IMOMOIIBIO PA3JIMYHBIC JJIEMCHTBI IMPAMOYI'OJIBHOI'O TPCYIOJIbHHUKA




(«pemieHre  TPSAMOYTOJBHBIX  TPEYyroJbHUKOB»). Haxomuts (c
NOMOUIBIO  KaNIbKYJISITOpA) JUIMHBI W YTVl JUIsl  HETaOJMYHBIX

3HAYECHUN

6.2

ITonw3oBaThes (I)OpMy.TIaMI/I MMPpUBCACHUSA u OCHOBHBIM
TPUTOHOMCTPUUICCKUM TOXKIACCTBOM JJIS1 HAXOKACHUA COOTHOIIICHUM

MCKAY TPUTOHOMETPUICCKUMHU BEIIMYMHAMU

6.3

Hcnonp3oBaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXOXKICHUS
Pa3IUYHBIX IEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOJIbHUKOBY ),

IPUMCEHATH UX TP PCIICHUN TCOMETPUICCKUX 3ada4d

6.4

Brnagerp moHsATHSMU TpeoOpa3oBaHus MOAOOMS, COOTBETCTBEHHBIX
2IeMEeHTOB MOA00HBIX (uryp. [Tonp3oBaThesi CBOMCTBAME TTOI00US
MPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIIATh JUIMHBI K HAXOIUTh YIJIBI Y
no00HBIX (uryp. [IpuMeHsITh CBONCTBA MOAOOHS B MPAKTUYCCKUX
3ala4ax. YMeTh TMPUBOAUTH TPHUMEPHl MOAOOHBIX (QUryp B

OKPYXKAaIOIIeM MUPE

6.5

ITonp3oBaThes TCOpEMaMH O IIPOU3BCIACHHU OTPC3KOB XOpAd, O

MIPOU3BCACHUN OTPE3KOB CCKYIIUX, O KBAApPATC KacaTeIbHOMU

6.6

[Tonp3oBaTbCss BEKTOpPaMH, IIOHMMaTb HUX TIEOMETPUYECKHH MU
(¢u3nvyeckuif CMbICH, MPUMEHATh UX B PELICHUH F€OMETPUUYECKUX U
¢usnyeckux 3ana4. [IpUMeHATh CKaNIpHOE IPOU3BEIECHUE BEKTOPOB

IJI HaXO0XKXICHHUA JJIMH U YIJIOB

6.7

ITonp30BaThCSI METOAOM KOOpAHWHAT Ha INIOCKOCTHU, IPUMCHATH €I'0 B

PCIICHUU T'COMCTPUUCCKUX U MMPAKTUUCCKHUX 3a1a4

6.8

Bragerp NOHATHMSAMU IPABWIBHOTO  MHOTOYIOJIBHUKA, JJIMHBI
OKPYXHOCTH, IJIUHBI JYTM OKPY>KHOCTH M pPaJUaHHON MEpHI YIJIa,
YMETh BBIYMCIATH IUIOIIAAb Kpyra U ero 4vactei. IIpumeHsTs

IMMOJIYYCHHBIC YMCHHUS B IIPAKTHYCCKUX 3ajadax

6.9

Haxomuth ocM WM LEHTPHl CUMMETpUU (QUTYp, NPUMEHSThH

JABMIKXCHUA IIJIOCKOCTHU B HpOCTGﬁH.IHX ClIydasax

6.10

[IprMeHsaTr TONlydeHHBIE 3HAHUSA HA IPAKTUKE — CTPOUTH
MaTEMaTHUYECKNUE MOJIEIHU IS 3a/1a4 PEalIbHOW )KU3HU U IIPOBOJUTH

COOTBCTCTBYIOIIIMC  BBIYHUCIICHUA C MPUMCHCHUCM HO)]O6I/I$I u




TPUTOHOMETPUYECKUX  (QYHKIMHA (TOJIB3YsCh,

KaJIbKYJIATOPOM)

raie Heo0XOIUMO,




MHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUSA

7 KJIIACC

Kon

HpOBepﬁeMblﬁ JIEMEHT COAECPKAHUA

I'eomerpus

6.1

Hauvanbupie nonaTus reomerpuu. Touka, mpsMasi, OTPE30K, Jyd. YTOIL
Buner yrinoB. BeprTukanbHble M CMeXHbIE Yribl. buccektpuca yria.
Jlomanas, mHoroyrosibHUK. [lapajulenbHOCTP M NEPHEHAMKYIISIPHOCTH

IIPSIMBIX

6.2

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETPHH.

[TprMepsl CUMMETPUHN B OKPYIKAIOIIIEM MHPE

6.3

OCHOBHBIE TTOCTPOCHUSI C MOMOUIBIO ITUPKYJS U JUHEUKHU. TpeyroiabHUuK.

Bricota, Mmennana, OuccekTpuca, uX CBOMCTBa

6.4

PaBHOOeqpeHHBII M PAaBHOCTOPOHHUH  TpeyroipHUKH. HepaBeHCTBO

TPEYTOJIbHUKA

6.5

CBoiicTBa W MpHU3HAKM PaBHOOEIPEHHOro TpeyrojbHUKa. I[lpu3Haku

PaBC€HCTBA TPCYTr'OJIbHUKOB

6.6

CpoiicTBa MW TNpHU3HAKK MapalieNbHbIX  nOpaMbix. Cymma  yIJioB

TpPEYroJIbHUKA. BHEIIHUE YIUIbI TPEyTOJIbHUKA

6.7

[IpssmoyronpHblii  TpeyroabHUK. (CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOTO
TpeyrojbHUKa, TMPOBENEHHOM K TUnoTeHy3e. llpu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOIbHUKOB. [IpsIMOYTONBbHBIN TPEYTOJBHUK C YIJIOM B
30°

6.8

HepaBeHCTBa B I'€OMCTpHU. HCPABCHCTBO TPCYTOJIbHUKA, HCPABCHCTBO O
JJINHC J'IOMaHOI\/'I, TeOpEMa O 0oJIbIIIEM yriie " OoubIIei CTOpPOHE

TpeyrojibHUKa. [leprneHauKyasp 1 HAKJIOHHAS

6.9

I'eomerpuueckoe MecTto TOYeKk. buccekrpuca yrima M CEpeIUHHBIN

NEPHNCHAUKYJIAP K OTPE3KY KaK rCOMCTPUUCCKUE MECTA TOUCK

6.10

OKpYy)XKHOCTh M KpYI, XOpJa W JAuUaMeTp, UX CBoMcTBa. B3zammHoe
pacroyioxkeHue OKPYXKHOCTH H mpsMmou. KacarenbHas u cekymas K

OKPY>KHOCTHU




611 OKpyXHOCTb, BIIMCAHHAs B yroji. BrucaHHas ¥ omucaHHasi OKPY>KHOCTU

' TPEYroJbHUKA
8 KNIACC
Kon ITpoBepsiemMblii 31eMEHT COIEPKAHUS

6 ['eomeTpust

6.1 UetwipéxyronpHuki. [TapannenorpamMm, ero npu3HaKu U CBOMCTBA

6.2 [TpssMoyronbHUK, pOMO, KBaJIpaT, UX MPU3HAKH U CBOMCTBA

63 Tpameuus, paBHOOOKass  Tpamemnus, €€ CBOWCTBA ©  TPU3HAKH.
' [IpsiMmoyronbHas Tpaneus

64 Meron yaBoenuss meauansl. LlenTpansHas cummerpusi. Teopema Paneca u
' TeopeMa O MPONMOPLUUOHATBHBIX OTPE3KAX

6.5 Cpennue TUHUM TpEyToabHUKA U Tpanenuu. LlenTp macc TpeyroibHUKa

66 [Tomobue TpeyronbHUKOB, KO3PPuiment mnomodus. [IpuzHaku mog00us
' TpeyrojabHUKOB. [IpumeHenne noqoOus npu peleHnH MpakTUIeCKUX 3a1a4

67 dopmMyrbel IS TUIOMATM TPEYTOJIbHUKA, Tapajienorpamma, pomoda u
' Tpaneuuu

68 CaoiicTBa miomaaei reomerpuueckux ¢uryp. OTHOIIeHHE TMIIoHIaneit
' MOTI0OHBIX QUTYP

69 Brrunciienue miomanei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
' Oymare

P Teopema IIudaropa. Ilpumenenue Teopemsl Iludaropa mpu pemeHun
' MPaKTUYECKUX 3a7a4

CuHyc, KOCMHYC, TAHT€HC OCTPOr0 YIJIa MPSIMOYTOJIbHOTO TPEYrOJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO. | PUTOHOMETPHUYECKHE
¢bynkun yrios B 30°, 45° u 60°

6.12 BnucanHble M LIEHTpajbHbIE YIUIbI, YTOJ MEX]y KacaTeIbHOHM U XOpIOil.
' Vsl MeXAy XOpJAaMu U CEKYILIUMU

6.13 BrnincaHHbIe 1 ONMCaHHBIE YETHIPEXYTOJBHUKI

6.14 B3aumHoe pacnosnokeHue IByX OKpyKHOCcTe. KacaHue okpykHOCTEH.
' OO61ure KacaTesbHbIE K IBYM OKPYXHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COIEPKAHMS
6 ['eomerpust
61 Cunyc, kocunyc, TaureHc yriioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
' TOXeCTBO. DOPMYJIbI IPUBEACHUS
Pemenue TpeyroapHukoB. TeopeMa KOCMHYCOB U Te€OpeEMa CUHYCOB. Perenue
6.2 MPaKTUYECKUX 3a/lady C HUCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CUHYCOB
6.3 [IpeobpazoBanne moaodus. [lomodre COOTBETCTBEHHBIX DIIEMEHTOB
64 Teopema o mpou3BeACHUH OTPE3KOB XOP/I, TEOPEMBI O POU3BEICHUH OTPE3KOB
' CEeKYIIHX, TeOpeMa O KBaJipaTe KacaTelbHOM
Bektop, nmnmHa  (MOAYJdb)  BEKTOpAa,  COHAIMpPABICHHBIE  BEKTOPHI,
65 MPOTHUBOIIOJIOKHO HAIpPaBIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, OIEpally Haj BekTopamu. Pas3nokeHue BekTopa Mo
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
66 Koopaunats! Bektopa. CkajisipHOE TPOU3BECHUE BEKTOPOB, MPUMEHEHUE JIJIs
' HAXO0XJICHUS JJIUH U yTJIOB
JlexkapToBbI KOOPIWHATHI HA TUIOCKOCTH. Y PaBHEHHUS MTPSMOU U OKPYKHOCTH B
6.7 KOOpJMHATAX, IEPEeCeUCHIE OKPYKHOCTEH 1 MPAMBIX. METOI KOOPAUHAT U €T0
MIPUMEHCHHE
6.8 IIpaBuIBHBIE MHOTOYTOJIBHUKH
69 HnunHa okpyxHocTH. ['pagycHas u paguaHHas Mepa yria, BRIYUCICHUE JJTUH
' T OKpY>KHOCTEH
6.10 [Tmomaae kpyra, ceKTopa, CerMEeHTa
611 JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (puryp (dreMeHTapHbIe
' npexacrasienus). [lapamnensusiil nepenoc. [loBopot




HNPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJIbHOI
INPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

IIpoBepsiemble TpeOOBaAHUSA K PeAMETHBIM pe3yJibTaTaM
OCBOCHHS OCHOBHOI1 00pa30BaTe/IbHOM NIPOrPaMMBbI OCHOBHOIO
o0urero oopazoBanus Ha ocHoBe PI'OC

YMeHue oInepupoBaTh IOHATHUSMH: MHOKECTBO, ITIOJMHOXKECTBO,
Olepalyy HaJ MHOXXECTBAMM;, YMEHUE OIIEpUPOBATH IOHATHUAMMU:
rpad, cBS3HBIN rpad, nepeBo, UUKI, TPUMEHATh WX MPU PELICHUU
3aJa4; YMEHHE HCHOJb30BaTh TIpaduyeckoe IMpeAcTaBICHUE
MHOXECTB [UIsl ONKMCAHUS PEAJBHBIX IIPOLIECCOB W SBICHUM, IIPU

pelIeHNH 3a7a4 U3 APYTUX Y4eOHbIX IPEIMETOB

YMmenune OIICpHUPOBATH NOHATUAMMU: OIIPECACIICHUE, AKCHMOMa, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb HWCTUHHBIC W JIOXKHBIC
BbICKA3bIBaHUA, MPUBOJUTH IPUMEPbI U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPULTAHUA BBICKA3bIBAHUM

YMeHue onepupoBaTh MOHATUAMH: HATyPAJIBHOE YUCIIO, IIPOCTOE U
COCTaBHOE 4YMCJIO, JAEIUMOCTb HATypalIbHBIX 4YHUCEIN, IPU3HAKU
JeTUMOCTH, IeJI0€ YHUCIO0, MOMAYJIb YUCIa, OOBIKHOBEHHAs JIpoOb U
JecsiTUUHas ApoOb, CTaHJAPTHBIM BUJ YUCIIA, pallMOHAILHOE YHCIIO,
UppalMOHATIBHOE YHCIO, apU(PMETUYECKUH KBaJpaTHBIM KOpEHD;
YMEHUE BBINOJHATH JEHUCTBHA C YHCIAMH, CPAaBHUBATH U
yIOpAIOYMBATh 4YHUCJIA, IPEACTABIATH 4YHUCIA Ha KOOPAMHATHOU
MPSIMOM, OKPYIVIATh YHMCIIA; YMEHHE JAeNaTh NPUKUAKY U OLCHKY

pe3yiibTaTta BBIYKCIICHUM

YMeHue onepupoBaTh MOHATUSAMU: CTEIIEHb C LIEJIBIM IIOKA3aTEIEM,
apuMeTUUECKHUI KBaIpaTHBIM KOPEHb, MHOTOYJICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypajibHOW CTEHCHH
OOJIbIIIE €UHUIIBI; YMEHHUE BBITIOJNHATH PAcu€Thl 1O (Gopmysiam,
npeoOpa3oBaHus IENbIX, APOOHO-PAIlMOHANBHBIX BBIPAKCHUA U
BBIPAXKECHHUI ¢ KOPHSAMHM, PA3JIOKEHUE MHOTOWJICHA HA MHOYKUTEIH, B
TOM YHCIIe C WCHOJb30BaHHEM (OpPMYN pPa3HOCTH KBAAPATOB U

KBaJpaTa CyMMBbI U Pa3HOCTH

Kon
NpoOBEPsSIEMOro
TpeOOBaHUs

1
2
3
4
5

YMmenue ONCpHUPOBATh MMOHATHAMMN: YUCIIOBOC PABCHCTBO, YPABHCHHUC




C OJHOM MEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
MEPEMEHHOM; YMEHHUE pellaTh JJMHEHHbBIE U KBAJPATHbIC YPaBHEHUS,
IpOOHO-pallMOHANIbHBIE YPaBHEHUS C OJIHOM MEPEeMEHHOM, CUCTEMBI
JIBYX JINHEWHBIX YPAaBHEHUM, IMHEHHbBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHANIbHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHCJIE PU PEIIEHUH 33/1a4 U3 APYTUX NPEIMETOB
U TPAKTUYECKUX 3a7ad; YMEHUE HCIIOJIb30BaTh KOOPAWHATHYIO
IPSIMYI0 ¥ KOOPJIUHATHYIO TUIOCKOCTH JUISI U300paKCHHS PEIICHHIA

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATHAMHU: GYHKIHs, rpaduk (yHKIUH,
HYJIN (byHKIII/II/I, MNPOMECIKYTKHU 3HAKOIMMOCTOAHCTBA, HPOMCKYTKHU
BO3pacTaHus, YyObIBaHWs, HaHOOJbIIEC W HAWMEHbIICE 3HAYCHHS
GbyHKIMY; yYMEHHE OIIEpUPOBAThH [IOHATUSAMU: npsmast
IPOMOPIMOHATBHOCTh, JINHEHHAs DYHKITUS, KBaApATHUHAS (DYHKITHS,
oOpaTHasi TMPOMOPIHOHAIBHOCTh, IMapadoia, TUmnepOoia; yMeHHe
cTpouTh rpadukd  GYHKIUA, HCMOJNB30BaTh rpapukd  JUIs
OTIpPEICIICHUs] CBOWCTB TMPOIIECCOB M 3aBUCHMOCTEH, IJIs PCIICHHUSI
33724 U3 JPYrUX YYeOHBIX MPEIMETOB U PEabHON JKU3HH, YMEHUE

BBIpaXKaTh (pOpMyJIaMH 3aBUCUMOCTH MEX/Ty BETHIHMHAMH

YMenue ONepUpoOBaThH MOHSATUSAMU: MOCJIe1I0BATEIbHOCTD,
apumernyeckas U T€OMETpUYECKas MPOrPecCUuu; yMEHHeE
HCIIOJIb30BaTh CBOMCTBA IMOCIEA0BATEIbHOCTEH, POPMYIIBI CYMMBI H
o01iero yjeHa Mpu peleHu  3a7ad, B TOM YUCIE 3a/1a4y U3 JAPyrux

y4eOHBIX MPEAMETOB U PEAIbHOM KU3HU

YMeHue pelaTth 3a/1aui pa3HbIX TUIOB (B TOM YHMCIIE€ HA MPOLIEHTHI,
O WU 4YacTH, JBHKEHHUE, paboTy, IIEHy TOBAapOB U CTOUMOCTb
HOKYIOK U YCIIYT, HAJIOTH, 337ja4i U3 00JaCTH yIpaBiIeHUs JIUYHBIMU
U CceMeWHbIMM (MHAHCAMH); YMEHHE COCTaBISTh BBIPAXKEHUS,
YPaBHEHUsI, HEPABEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3a1auy,
UCCIIEI0BATh [10JIy4€HHOE PELICHHUE U OLIEHUBATh IPaBA0IOJ00HOCTb

IMOJIYYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh NOHATUSAMU: (QUTYpaA, TOUKA, OTPE3OK, IpsiMas,
ayd, JIOMaHasl, yrou, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,
paBHOOEIPEHHBII u PaBHOCTOPOHHUI TPEYTOJIbHUKH,

OPSMOYTOJIBHBIM TPEYTOJbHUK, MEIHaHa, OMCCEKTpHUCa U BBHICOTA




TPEyrojibHUKa,  YeThIPEXYTOJbHHMK,  Mapajuiejorpamm,  pomo,
OpSIMOYTOJIBHUK, — KBajpar, Tpameuus; OKPY>KHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C HPOCTPAHCTBEHHBIMH (UTypamy;
yYMEHHE peliath 3aJayd, B TOM YUCJIE€ U3 MOBCEIHEBHOM >KU3HM, Ha
HaXO0XJIEHNE T€OMETPUUYECKUX BEJINYUH C IPUMEHEHUEM U3YUEHHBIX

CBOMCTB puryp u gaxToB

10

YMeHue onepupoBaTh TMOHSATHSIMH: PAaBEHCTBO (DUTYp, paBEHCTBO
TPEYTOJIbHUKOB; NapaJljIeIbHOCTh U MEPIEHIUKYIISIPHOCTh MPSMBIX,
YroJd MEXIYy NpSMbIMH, TEPICHIUKYJAP, HAKIOHHAs, MPOCKIINS,
nonobue  ¢uryp, NOAOOHBIE  TPEYTOJbHUKH,  CHUMMETpUS
OTHOCHUTEJIbHO TOYKU U MPSMOI; YMEHHME paclo3HaBaTh PaBEHCTBO,
CUMMETpU0 U mnojgodue  ¢uryp,  HapaieNbHOCTh U

NEPIEHANKYJSIPHOCTD IPSIMBIX B OKPYKAIOILEM MUpE

11

YMeHue onepupoBaTh IMOHATHSMM: JJUHA, PAaCCTOSIHUE, YIOJ
(BenMuuHA yria, CUHYC U KOCHHYC yIJla TPEYrojbHHKA), TUIOIIA/Ib;
YMEHHE OLICHUBAThH Pa3MephI IPEIMETOB H O0BEKTOB B OKPYKAIOIIEM
MUpPE; YMEHHE MPUMEHATh (GOpPMYJIbI TepUMeTpa U IUIOMIAIU
MHOTOYTOJIHUKOB, JUIMHBI OKPY>KHOCTH W TUIOIIAAX Kpyra, oobema
IPSIMOYTOJIBHOTO TMapajuieJenuIea; YMEHUE NMPUMEHATh MPU3HAKU
PaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpUYECKHE COOTHOILIEHUS JUIA

BBIYUCJICHUA OJIMH, paCCTOHHHﬁ, Hnoma):[eﬁ

12

YMmenue wu300paxarh IJIOCKMe (UIyppl M UX KOMOMHAIWH,
NPOCTPAHCTBEHHBIE (DUTYPBHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M 3JEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WJIU

CHMBOJIBHOMY OITMCAHHIO

13

YMeHHe oOomnepupoBaTh MOHATHSAMHU: INPSIMOYIOJIbHAs CHUCTEMa
KOOpJIMHAT;, KOOpPAWUHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IPOU3BEIECHNE BEKTOpAa HA YHCIO, CKaJIsPHOE IPOU3BEACHUE
BEKTOPOB; YMEHHE HCIIOJIb30BaTh BEKTOPbl M KOOPAWHATBHI s
IIPEICTABJICHNS TAaHHBIX M PELICHUs 3a/1ad, B TOM YHCIE U3 IPYruX

y‘le6HI>IX npeaMETOB U peanLHoﬁ KHU3HU

14

YMeHue onepupoBaTh IOHATUSAMU: CTOJIOMKOBBIE U KPYTOBbIE
IMarpamMMbl, TaONMIBI, cpenHee apu(METHYECKoe, MeAuaHa,

HauOOoJIbIIIEE U HAUMEHBIIIEE 3HAUYCHH:A, pasMax YUCIIOBOI'O Ha60pa;




yMEHHE W3BJEKaTh, HMHTEPIPETUPOBATh H  MPeoOpa30OBBIBATH
uH(pOpMaIMio, MPEACTAaBICHHYI0 B TaOJMIIAX W Ha JUarpaMMax,
OTPaXXaIOLLYI0 CBOMCTBA M XAPAKTEPUCTUKU PEATBHBIX IPOLIECCOB U
SABJICHUW, YMEHUE pACNO3HABaTh HM3MEHYMBHIC BEJIUYUHBI B

OKPY’KaIOIlleM MUPE

15

YMeHHne omnepupoBaTh MOHATHAMU: CIYYaHHBIA OMBIT (CIydalHBIN
OKCIIEPUMEHT), DJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXOJ)
CIIy4ailHOrO OmbITa, ClIy4yailHoe COOBITHE, BEPOSTHOCTb COOBITHS;
YMEHHE HAaXOJIUTh BEPOSTHOCTU CIIyYaWHBIX COOBITHH B OMBITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE peliaTh
3aJa4d METOZIOM OpPraHHW30BAaHHOTO Iepedopa U ¢ UCHOIH30BAHUEM
IpaBUJia YMHOXKEHHUS; YMEHHE OLEHUBATh BEPOSITHOCTU PEaIbHBIX
COOBITUH U SBJIEHUM, MIOHUMATh POJIb NPAKTHUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKpYXKaloOIleM MHpPE U B JKU3HU;
3HAaKOMCTBO C TOHSITHEM HE3aBUCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YKCET U €0 POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHne BbIOMpATh MOIXOSANINN W3YUYEHHBIH METOJ I pelieHUs
3a/1a4d, IPUBOJIUTH NMPUMEPHl MATEMATHUECKUX 3aKOHOMEPHOCTEN B
MPUPOJIE U KU3HU, PACTIO3HABATH MPOSBICHUE 3aKOHOB MaTEMAaTHKHU
B HCKYCCTBE, OIMCHIBATH OT/EJbHBIE BBIIAIOIIUECS PE3YIbTaThI,
MOJIyYCHHBIC B XOJC Pa3BUTHS MAaTEMAaTHKW KaK HAayKW, MPUBOJIUTH
OpUMEPbl  MAaTEeMAaTHYECKUX OTKPBITUH M HMX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU HUCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBIX HA OI'D

11O MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COEePKAHUS

1 Yuca 1 BBIYUCICHUS

1.1 Harypanbnbie u uenpie uncia. [I[pu3Haku AeTMMOCTH LETbIX YUCET

12 OOBIKHOBEHHBIE W JIECATUYHbIE  JpOOHM,  TPOLEHTHI, OECKOHEUHBIE
. MIePUOIUYECKHE TPOOH

3 Panmonanbhpie  uncna. ApudMeTHueckue omepanud ¢ PaldOHATbHBIMU
. YyHUClIaMU

14 JleiicTButenpHble uncia. ApudmeTudeckue omepanuud ¢ JAeHCTBUTENbHBIMU
' YHCIaMH

s [Tpubmxk€éHHbIE BBIYMUCICHUS, TPAaBWIA OKPYTJCHUS, MPUKUAKA W OICHKA
. pe3ynbTaTa BHIYUCICHUN

2 Anre0panueckne BbIpaKEHUs

2.1 bykBeHHbIe BrIpakeHUs (BBIPAXKEHUS C TIEPEMEHHBIMHI)

55 Crenenp ¢ 1enbiM mnokazatenemM. CTeneHb C palMOHAJbHBIM TMOKa3aTelieM.
. CBoiicTBa cTeneHn

23 MHorousieHbl

24 Anrebpanyeckas 1poob

) s Apudmernyeckuii  KopeHb ~ HaTypaibHOW  cremeHd.  JleiictBus ¢
. apu(pMETHIECKUMH KOPHSIMH HATypaJTbHOMN CTETICHU

3 VYpaBHEHMSI U HEPABEHCTBA

- Lensle u apoOHO-palMoHaNbHBIE ypaBHEHHSA. CHUCTEMBI U COBOKYITHOCTH
. YpaBHEHUM

15 ensie u apoOHO-panMoHaNTbHBIE HEepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
. HEPaBEHCTB

33 Perrenue TekcTOBBIX 3a/1a4

4 YucnoBbie MOCIE0BATEIBHOCTH

4.1 ITocnenoBaTeaIbHOCTH, CIIOCOOBI 3aJaHMs MTOCIIE0BATENLHOCTEN




Apudmerndeckass u reomerpuueckas mnporpeccur. Dopmyna  CI0XHBIX

42
IIPOLIEHTOB
5 OyHKIUU
Oyukmmst, crnocoObl 3amanHus  ¢GyHKuu. [padux Pyskmum. OO6macts
oTpeeNieHus] U MHOKeCTBO 3HaueHuH pyHkiun. Hymn pyaxmun. IpomexyTku
5.1 3HAKOIMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIMH. MakcuUMyMmbl U
MUHUMYMBI GyHKIUU. Hanbonbliee u HauMeHblee 3HaUYeHHE (QYHKIUU Ha
IIPOMEKYTKE
6 Koopaunatsl Ha psAMOM U MIIOCKOCTH
6.1 Koopaunarnas npsmas
6.2 JlexapTOBbI KOOPAUHATHI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl ¥ UX CBOICTBA
7.2 TpeyronsHuK
7.3 MHOroyrojapsHUKI
74 OKpY>KHOCTb B KpyT
7.5 N3mepenne reoMeTpuuecKuX BEIMYUH
7.6 BekTtops! Ha TuiockocTH
8 BepositHOCTB M cTaTuCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomMOunaTopuka
8.4 MHuosxecTBa
8.5 I'padmt




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ11 YHEHUKA

—I'eometpus, 7-9 xknaccwl/ Atanacsia JI.C., byty3os B.®., Kanomuer C.b. u

npyrue, AkimonepHoe obmectBo «M3aarensctBo «IIpocBemiennes

METOANYECKHUE MATEPUAJIBI JJIAA YUYUTEJIA

Marematuka. 'eomerpus : 7—9-e kiiacchol : 6a30BbI YPOBEHb : METOAMUECKOE
nocobue k M34 npeamerHoi muHUM yueOHUKOB 110 reometpun JI. C. ATaHacsHa,
B. ®@. byry3oga, C. b., Kagomuesa u ap./ — 2-e uza., crep. —MockBa :

IIpoceenienue, 2023.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://evpr.sdamgia.ru/

https://oge.sdamgia.ru/

https://resh.edu.ru/

https://olimpium.ru/

https://uchi.ru/teachers/lk

https://fipi.ru/

https://www.yaklass.ru/

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/type-onlayn-uroki-or-
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vebinar/
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