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MNOACHUTEJIBHASA 3AIIMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1IeNbI0 00€CIeUnTh W3Y4YEHHE CBOICTB M pa3MepoB Quryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. LIEeHHOCTh M3ydeHus reOMETpUHA Ha YPOBHE OCHOBHOI'O
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKIEHUsS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHUus1 «OT IPOTUBHOIO», OTJIWYaTb CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpPOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii 1enpl0 U3ydeHUs TIE€OMETPUM SIBJIIETCA HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATHh CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYaCTKa, paCCUUTATh HEOOXOIUMYIO JUTUHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUMU.
[Ipu pemieHny 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCsS YYHUTCS CTPOUTh
MaTeMaTHYECKUE MOJEIM PpEANbHBIX JKM3HEHHBIX CUTyallMi, MPOBOIUTH
BBIYMCIICHUS U OLIEHUBATD aJICKBATHOCTH IOJyYEHHOTO PE3YJIbTaTA.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4EOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHHUE MOIYYEHHBIX yMEHUH B (U3UKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue coorHomeHus», «Merox xoopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue Qurypsl M UX cBoicTBay, «l3MepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miockoctiy, «IIpeodpazoBanus momo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapajmiensHOCTh U EPIEHAUKYISIPHOCTD IIPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHUPKYJA W JUHEUKH. TpeyroyibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOGpeHHBIN M PaBHOCTOPOHHUN  TpeyrojabHuUkU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA ~ TPEYroapHUK. (CBOWCTBO MEAMAaHbl MPAMOYTOJBHOTO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosbllieM yriie U OOoJbllell CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoyoKEHUE OKPYKHOCTU M npsMoi. KacarenbHas n cekymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
cllyyad TapajuieorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaapaT), UX MPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyronbHas Tparnenus.

Meron yaBoenuss Meauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUM TPEYTOJIbHUKA U Tpanenuu. LleHTp Macc TpeyrojbHUKa.

[Tonobue TtpeyronbHUKOB, Ko3pduiuent mnoaodus. [IpuzHaku mnomoOus
TpeyroJibHUKOB. [IpuMeHenne noqo0ust npu peleHny NPakTUYeCKUX 3a/1ay.



CpoiicTBa miomaael reomerpuueckux Quryp. @opMynbl Ais TIIOMIAIH
TpeyrojbHHKa, MapamienorpaMMa, pomba u Tpamnenuu. OTHOIIEHHE IIIOMaaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

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

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yrIjla IpPsIMOYTOJIBHOTO TPEYIrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpalbHBIE YTJIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJIBHUKU. B3auMHOE pacrnosiokeHue JAByX OKpyxkHocte. KacaHune
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHMUecKMX 3adad C MCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anumHa  (MOIyNb)  BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpamMu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHUE JIJISI HAXO0XKICHUS JUIUH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYIOJIBHUKK. JlmuHa  OKpyXkHOCTHU. ['pamycHas wu
paavaHHas Mepa yrjia, BBIYHMCIEHHME JIMH Ayr OKpyxkHocTeil. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (dJeMeHTapHbIE
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHSA [POI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHMCKOU
MaTe€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN Tpa)KIaHUHA U PEATM3ALUH €ro
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOIIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUI HAayKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3TUYECKUX IMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHUU MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa3oBaHUsl Ha MPOTSHKEHUHM BCEM KM3HU JI1 YCHEIIHOW MpodeccCHOHaNbHON
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K SMOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€IOBEKa, MPUPOABI U
o0IiecTBa, MOHUMAHHEM MaTEeMaTHUECKON HayKu Kak cdepbl UeI0BEUYECKOi
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH U MAaT€MaTHYECKOW KYJIbTYpPOHW KaK CPEICTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeATEIbHOCTH;



6) ¢usuueckoe BocnuTtanue, GopMHpPOBaHHE KYJIbTYPblI 310POBbS U
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedIICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXaloIleH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKpPYXaIoIIeH Cpeabl, OCO3HAHHEM
100aIbHOTO XapaKTepa 3KOJIOTHYECKHUX MPOOJIEM U MyTEH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS y NPYTUX JIOJIEH, MpUOOpPETaTb B COBMECTHOU JEATEIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIMH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUSL, POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBplesiornyeckueelicTBus:

e BBUIBJISITh M XAPAaKTEPU30BaTh CYIIECTBEHHBIC IMPU3HAKM MAaTEMaTHYECKHX
OOBEKTOB, TOHATUN, OTHOIICHWNW MEXIy TOHSATHSIMHU, (POpPMYyITUpPOBATH
ONpeAeCHUs]  TOHSITUW, YyCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIUMOTO AHAJIN3A;

e BOCIIPUHUMATh, (opMymupoBaTh U  MPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



e BBISIBISITH ~ MATEMAaTHUYECKHE  3aKOHOMEPHOCTH, B3aUMOCBSI3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npeiaratb KpUTEPUU IS BBISIBIICHHS] 3aKOHOMEPHOCTEH U POTUBOPEUUIA;

e JIeNIaThb BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTMKU, ACAYKTUBHBIX H
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e pazOuparh JOKA3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUU (NPSAMBIE U OT
MPOTUBHOI0), MPOBOAUTH CAMOCTOSITEIbHO HECIOXXKHBIE JI0KA3aTelbCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHNUS,

e BBHIOMpATh CHOCOO pemieHus: y4eOHOW 3ajauu (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoIee MNOAXOASAINMNH C Yy4ETOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3zoBblenccienoBare/ibCKue1eHCTBUA !

e HCHOJIb30BaTh BOIPOCHI KAaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITEJIbHO yCTaHaBJIMBAaTh HCKOMOE U JaHHoe, (opMHUpOBATH
TUIIOTE3Y, apTYMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

e MPOBOAUTH MO CAMOCTOSITEIbHO COCTaBIICHHOMY IUIAHY HECJIOKHbBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;

e CaMOCTOSITENILHO (OPMYJIHUPOBATH OOOOIIEHUS W BBIBOJBLI MO pe3ysibTaTaM
MPOBENEHHOTO HAOJIIOCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTDH
MOJTYYSHHBIX PE3yIbTAaTOB, BEIBOJIOB U 000OIICHHIA;

e MPOTHO3UPOBATH BO3MOYKHOE pa3BUTHUE MpoOLEcca, a TaKXKe BbBIJBUTATh
MPEANOJIOAKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmanmeii:

e BBUIBIIATh HEJOCTATOYHOCTh W W30BITOYHOCTh WH(OpPMAIUU, JTaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3a]1a4H;

e BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH W HUHTEPIPETUPOBATH
HH(pOpMAIINIO PAa3IMUHBIX BUOB U (DOPM MIPEACTABIICHHUS;

e BBIOMpATh (OpMy TpeACTaBICHUS HHPOPMALMK U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

e OIICHMBATh HAAEKHOCTb HHQPOPMAIIUU TIO KPUTEPHUSIM, MPEITIOKESHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHUKAaTHBHBbIEYyHHBEpPCATbHbIEyYeOHbIeIeiiCTBUA:

e BOCIPUHUMATH U (HOPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBUSIMHU
U 1IEeTSIMU OOTIEeHMSI, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PCHHUS



B YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHHS MO X0y PEIICHUS

3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0Jie 00CYXXJIeHUS 3aJ]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMBbl,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh Pa3Muue M CXOJCTBO IMO3ULMH, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABISTH PE3YJIBTATHI PEUICHUS 3a7a4M, YKCIIEPUMEHTA, UCCIIEA0BAHMS,
MPOEKTa, CAMOCTOSITEILHO BHIOUPATh (POpMAT BBHICTYIUICHHS C YUETOM 3a/1a4
NPE3EHTALUN U OCOOEHHOCTEN ayIMTOPUH;

e IIOHUMATh W UCIOJIH30BATh MPEUMYILECTBA KOMAHAHOW U WHIUBHIyAIbHOU
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

e IIPUHUMAThH LEJb COBMECTHOM JEATEIIBHOCTH, IUIAHWPOBATH OpPraHU3ALINIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IIaTh MHEHUS HECKOJIbKUX
JIIOJICH;

e y4acTBOBaTh B TIPYyHNOBBIX (QopMax padoTel (0oOcyxkaeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHITIOIHATH CBOIO YacTh PabOTHI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMHU 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIbHO COCTaBJIATH IUIAH, JITOPUTM pElIeHMs 3anadyu (WIH ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIMXCS PEeCypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, IMOLMOHAILHBIUHTEJICKT

e BJAJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

e MPEIBUIETH TPYAHOCTH, KOTOPHIE MOTYT BOBHUKHYTh IIPH PELICHUN 33/1a4U,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJIbTaTa AEATEIBHOCTU ITOCTABICHHOW LIENU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoHiy oOydenuss B 7 KJjacce OOydYarolmMiicsi TMOJYYUT CIIECAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

Pacrio3naBaTh UW3y4eHHBIE TE€OMETpUYECKHUE (UTYpBbI, OMNpEneisTh HuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOITHATH
YEpPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henatb rpyOyl0 ONEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MIPHU PEIICHUH 3a]1a4.

[IpoBONUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpPEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEJWaHbl, MPOBEAEHHOW K  THUIIOTEHY3€  MPSIMOYIOJIBHOTO
TPEYIrOJIbHUKA, B PEIICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapamiebHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU 0 TOUYEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIUUCIEHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKUX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOT'OYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mnpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

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

@opMynUpOBaTh ONPEHECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
pellIeHuu 3a7ay.

Brnagete MOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€¢ meHTp. I[lomp3oBaThes (akTamMu O TOM, YTO OHMCCEKTPHCHI YTIIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, MW O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagerps noHsATHEM KacaTelbHOU K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOI0 K TOUKE KaCaHMUS.



[lonp30BaThCsA MPOCTEUIIMMHU TEOMETPUIECKMMHU HEPABEHCTBAMH, [TIOHUMATD
WX IIPAKTHYECKUN CMBICII.

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

K koHny oOyueHus B 8 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUH T€OMETPUUECKUX 3a1au.

[TpuMeHATh CBOMCTBA TOUKM NEPECEUEHMs MEAUaH TPEyroyibHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Bianers moHsTHEM CpeaHEN JIMHUM TPEYTOJbHHUKA W TPAlEUUN, IPUMEHSATD
X CBOMCTBA NPHU PEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHATIBHBIX OTPE3KaX, IPUMEHATH UX I PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npu3HaKu MOJ00Us TPEYTOJIbHUKOB B PEIICHUH T€OMETPUYECKHUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3anad. CTpOUTh MaTEMaTUYECKYI0 MOJEIb B IMPAKTHYECKHX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTPOro yrjia
PSAMOYTOJIBHOTO TPEYroibHUKa. [101630BaThCS ATUMH MOHATHIAMU I PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOTYyYEHHBIE YMEHHS B IPAKTUYECKUX 3a1a49aX.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KMCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaxX MEXIy XOpJaMHU (CEKYIIHMH) U yIie MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagets moHATHEM OIMCAHHOIO YETHIPEXYIOJIbHUMKA, IMPUMEHATH CBOMCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00US U TPUTOHOMETpUHU (MOJB3YSICh, TJAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOyueHus B 9 kuacce oOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSAMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYJISATOPA) JJIUHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JJIsSI HAXOXKIEHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJbHUKA (PEIICHUE TPEYTOJIbHUKOBY»), MPUMEHATh HX IPHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO00HBIX Guryp. [lonb3oBarbest cBoCcTBaMU 110100 POU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JUJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHnsTh cBoWicTBa MOAO0OMS B MPAKTHUECKUX 337adyax. YMEThb NPUBOIUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLINX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IprMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METONOM KOOPAMHAT HA IUIOCKOCTH, IIPUMEHSTH €ro B
pPELIEHNN T€OMETPUYECKUX U MMPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oaydeHHble YMEHMS B IPAKTUYECKUX 3a7a4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpyMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOINE BBIYUCIICHUS
C NPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KosnvecTBouyacon JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
/i TeMIPOrpaMMblI Bcero  Konrtpoabnbiepa6orbl  IIpakTuuecknepadoTbl P
o0pa3oBaTe/ibHBIEPECyPCHI
[Ipocreiiiine reoMeTpUuueCcKue
1 (GUTyphI ¥ KX CBOWCTBA 14 bubmorexa LHOK
P ' https://m.edsoo.ru/7f415e2e
N3mepenuereomeTpuyecKuxBEIUYUH
bubmuorexa [JOK
2 Tpeyromermiat 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenbHble TpsAMbIE, CyMMa 14 1 bubnuorexa [JOK
YIJIOB TPEYrOJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy’>KHOCTb U KpYT. 14 1 bubnnorexa [HOK
['eomeTpuyeckure nocTpoeHus https://m.edsoo.ru/7f415e2e
. bubnuotexa [JOK
I1 4 1
> OBTOPCHHE, 0600ICHHC3HANNIL https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
[TPOIT'PAMME



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

KoaunvecTBouacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U (undpoBbIe)
n/n TEMIIPOrpaMMbI Bcero Konrpoabnbiepaborel  IIpakTnueckuepadorsl
o0pa3oBaTejibHbIEPeCyPChI
N bu6mmoreka [IOK
1 4 12 1
CTRIPEXYTOTRHII https://m.edsoo.ru/7f417e18
Teopema darneca u Teopema o
2 MIPOTIOPIIMOHAIBHBIX OTPE3KaX 15 1 bubmorexa LHOK
poTopH P ’ https://m.edsoo.ru/7f417e18
110/100HbBIE TPEYTOJIbHUKH
IInomans. HaxoxneHue
3 IJI0IAIeH TPEYTOJIbHUKOB U 14 1 bu6mmoreka [IOK
MHOTOYTOJIBHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[TnomaaunogoGHBIXGUTyYp
4 Teopema [Iudaropa n Hayana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTIIBl B OKPY’KHOCTH.
Bnucannabie u onmrcaHHbBIS
5 YEThIPEXyTrOJIbHUKHU 13 1 bubmorexa HOK
peXyr ] https://m.edsoo.ru/7f417e18
KacarenbHble K OKpY>KHOCTH.
Kacanne okpyxHOCTEN
. bubnuotexa [JOK
I1 4 1
6 OBTOPEHHE, 0000MICHHEIHAR NI https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
I[TPOT'PAMME



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 KVIACC

N KosnuecTBouYacon JIeKTPOHHBbIE
; HaumenoBaHnuepasieioB u (undposbie)
n/ Bceer KonTposbHbiepadoT [pakTnyecknepador
TEeMIIPOrpaMMBbl o0pa3oBaTejibHbIEpecypc
n 0 bl bl
bl
Tpuronomerpus. TeopemMbl
1 KOCHHYCOB U CHHYCOB 16 1 bubmorexa [JOK
Y yeoB. https://m.edsoo.ru/7f41al2c
PemiennerpeyronbHuKOB
[IpeoOpazoBanue moa00wms.
2 MeTtpuyeckre COOTHOLICHHS B 10 1 bubmorera [JOK
P https://m.edsoo.ru/7f41al2c
OKPYKHOCTHU
bu6mmoreka [IOK
3 Bexropst 12 L https://m.edsoo.ru/7f41al2c
4 JlekapTOBBIKOOPAMHATHIHAILIOCKOCT 9 1 bubnuotexa [JOK
u https://m.edsoo.ru/7f41al2c
[TpaBuiTbHBIE MHOTOYTOJIBHHKH.
5 JlnvHa OKPYKHOCTH H ILIOIIA/Ib 8 bubmorexa HOK
Py B JUI https://m.edsoo.ru/7f41al2c
Kpyra. Berancnenuernnomanaei
bu6nmoreka [JOK
6 HBHKCHUATIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6odIIEHNE, 7 9 bu6mmoreka [IOK
CHUCTeMaTU3al3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME



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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KJIACC

Koanposepsiemorope3syabrar
a

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHUS
OCHOBHO# 00pa30BaTeIbHOI MPOrpaMMbl
OCHOBHOI0 00111er0 00pa30BaHUA

I'eomeTpus

6.1

6.2

Pacrio3naBaTh u3yueHHBIE T'e€OMETpHUECKHUE (UTYPBI,
OTIPEIeNIATh UX B3aMMHOE PACIIONIOKEHHE, H300paXKaTh
reoMeTpuyeckue (QUrypbl, BBIIOIHITH YEPTEXKU IO
yCIIOBHUIO 3ajadyd. V3MepsiTh JMHEHHBIE U YIIIOBBIE
BeJMYUHbI. Pemars 3agaun Ha BBIUMUCICHUE [UIMH

OTPC3KOB U BCJINYHH YIJIOB

Jlenatb rpyOyr0 OLIEHKY JIMHEHMHBIX U  YIVIOBBIX
BEIMYMH TIPEJMETOB B PEaJbHON KHU3HH, pa3MepoB
MPUPOTHBIX 00BEKTOB.
Paznnuatbpa3zmMeprIdTHX00BEKTOBIONOPSIKYBEIMYNH

bI

6.3

CTpOI/ITL YCPTECIKU K TCOMCTPUICCKHUM 3aJladaM

6.4

ITonb3oBarbcs [IPU3HAKAMU paBeHCTBa
TPEYrOJIbHUKOB, MCIOJb30BaTh IPU3HAKA U CBOMCTBA

PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 33124

6.5

6.6

HpOBOIII/ITL JJOTHUYCCKUC pacCyxaCHUus C

HCIIOJIb30BAHHUEM I'€COMETPUICCKUX TCOPEM

ITonmp30BaThCs MpU3HAKaMHU paBeHCTBA
MPSAMOYTOJIbHBIX TPEYTOJIBbHHUKOB, CBOMCTBOM
MeJTHaHFI, MPOBEIEHHOMN K TUIIOTEHY3€
MPSAMOYTOJIBHOTO TPEyTOJIbHUKA, B peleHnn

TCOMCTPHUYCCKUX 3aaa4d

6.7

Onpenenarb NapajyieNbHOCTh MPSIMBIX C MOMOIIBIO
yIJ0B, KOTOpble oOOpa3yer ¢ HHMH CeKyllas.
Onpenenarb NapajyiebHOCTh MPSIMBIX C MOMOILBIO

paBEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOU 10




TOYEK JIPYyroM MpsmMoit

6.8

Pemiate 3amaun Ha kieTyaToi Oymare

6.9

[IpoBOUTH BBIUMCICHHS M HAXOJUTh YHUCIOBBIE U
OyKBEHHBIC 3HAUEHHUS YIJIOB B T'€OMETPHYECKUX
3ajayaXx €  HUCIOJb30BAaHUEM  CYMMbI  YIJIOB
TPEYTOJIbHUKOB U MHOTI'OYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPH NEPECEUCHUH ABYX MapalleIbHbIX
HPSIMBIX CeKylIeH.

PCH_IaTBHpaKTI/I‘leCKI/Ie3aI[a‘lI/IHaHaXO)KI[eHI/Iey1"J'IOB

6.10

6.11

6.12

Bnaners moHATHEM I€OMETPHUYECKOrO0 MeCTa TOYEeK.
YMeTh onpeaensiTe OUCCEKTPUCY YIJla U CEpEeIUHHBIN
NEePIEeHANKYIISP K OTPE3Ky KaKk FeOMEeTpHUECKue MecTa

TOYCK

@opMynHpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra,
XOpAbl W JUaMEeTpa OKPY>KHOCTH, MOJIb30BATHCA HUX
CBOMCTBaMHU.

YMeTbIPUMEHATBITUCBONCTBAIIPUPEIICHUN3a A

Biagers moHsATHEM ONMCAaHHOM OKOJIO TPEYrOJbHHUKA
OKPY’)KHOCTH,  YMETb  HaxoIuTb €€  LEHTP.
[Tonb3oBatbed (hakTaMu O TOM, 4YTO OUCCEKTPHUCHI
YIJI0B TPEYTOJIbHUKA IEPECEKAIOTCS B OAHON TOYKE, U
0 TOM, YTO CepeANHHbIE NEPIIEHIUKYIISAPBI K CTOPOHAM

TPEYroJIbHUKA IIEPECCKAOTCA B OJIHOH TOYKE

6.13

6.14

Bnagers noHATHEM KacaTeNbHOM K OKPYKHOCTH,
MOJIb30BATbCA TEOPEMON O MEPIEeHIUKYISIPHOCTH
KacaTelbHOW M pajguyca, NPOBEAEHHOTO K TOYKE

KaCaHusA

ITons30BaThCA HpOCTCfIH.IHMH TCOMETPUICCKUMU

HEpPaBCHCTBAMU, ITIOHUMATh UX HpaKTI/I‘{eCKI/Iﬁ CMBICJI

6.15

HpOBOIII/ITL OCHOBHBIC T€OMCTPHUYCCKUC ITOCTPOCHUA C

TTOMOIIIBIO ITUPKYJIS U TUHEHKHI

8 KUIACC



KoanposepsiemoropesyJbt

aTa

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI 0CBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'0
001ero ooOpazoBaHus

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BUJbI IIeTpréX}’l"OJ'H:HI/IKOB, nux
OJICMCHTBI, I10Jb30BaThbCA HX CBOMCTBaMH Ipu peICcHUU

TCOMETPHUYCCKUX 3aaa4d

6.2

HpI/IMCHHTB CBOMCTBA TOYKH nepeCcCUcHusA McEauaH

TpeyroibHHKa (LIEHTpa Macc) B PELICHUH 3a/1a4

6.3

Bnagers mnonsTHEM CcpenaHEW JMHMM TPEYrOJIbHUKA U
Tpaneuuy, IPUMEHATh MX CBOMCTBA IIpU pELICHUU
reoMerpuueckux 3aznad. IloapzoBaTecs Teopemoit Paneca
U TEOPEMOM O IPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHATH

UX OJI peIICHUA IMTPAKTHYCCKUX 3a/1a4

6.4

6.5

6.6

HpI/IMeHHTB IIPHU3HAKH HO,Z[O6I/I${ TPEYroJibHUKOB B

PeIICHUH IT'COMCTPUYCCKUX 3a1a4

[Tonb3oBatbes Teopemoit Iludaropa ang  pemieHus
TEOMETPUUYECKUX W MpakThdeckux 3agad. CTpouThb
MAaT€MaTUiYCCKYI0 MOZACIIbL B MNPAKTHYCCKUX 3aaavax,
CaMOCTOSITEJIBHO ~ JleNaTb  4epTéX WM HaxOIuTh

COOTBCTCTBYIOIIHEC JJIMHBI

BJ'IaIL'eTI) IOHATUAMU CHHYCA, KOCHHYCa H TaHICHCaA
ocTporo yriia IpsAMOYT'OJIbHOTO TPEYroJIbHUKA.
HO.]'H)?;0BaTBCSIBTI/IMI/IHOHS[TI/ISIMI/IJIJ'ISIpeH_IeHI/IHHpaKTI/I'-IeCK

uxsagad

6.7

Boruncnsate  (paznuuHbIMH  crioco0aMu)  IUIOIIAb
TPEyrojbHUKa ¥ IUIOLIAJM MHOTOYTOJNBHBIX (QUTYP
(monme3ysach, Tae  HEOOXOAUMO,  KaJbKYJISTOPOM).

HpI/IMeH}ITBHOHy‘-ICHHBICYMeHI/IH B IIPAKTUYCCKHUX3aaauax

6.8

Biagers MOHATHSAMHU BIMCAHHOIO M LIEHTPAJIbHOIO YIIIa,
HCIIONB30BAaTh TEOPEMBI O BIIMCAHHBIX YIVIAX, Yriax
MEXy XOpJaMH (CeKYIIUMH) U yIJie MEXy KacaTelIbHOU

Y XOPJI0il pU pelIeHNH FreOMETPUUECKUX 3a7au

6.9

BJ'IaI[CTB IIOHATUEM OIIMCAaHHOI'O IICTBI];)éXerJ'IBHI/II(a,

IIPUMEHATH CBOMCTBA OIIMCAHHOI'O YETBIPEXYIOJbHUKA




IIpH pCHICHUHU 3a1a4

6.10

9 KVIACC

HpI/IMeHHTB IMOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE — CTPOUTH
MaATCMaTHYCCKUEC MOJACIN JIA 3aJad peaanoix'I KHU3HU U
IIpOBOAUTDH COOTBCTCTBYIOIIIUC BBIYMCIICHUA C
MNPUMCHCHUCM HOI[06I/ISI U TPUTOHOMCETPpHUU (HOJIB?;YSICB,

r7ie HEOOXO0IMMO, KaJbKYJISITOPOM)

Koanpoepsiemorope3yJib
Tara

IIpoBepsiemble npeAMeTHBIE Pe3yJdbTAaThl 0CBOCHHS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
0011ero oopa3oBaHus

I'eomeTpus

6.1

3HaTb TPUTOHOMETPUYECKHE (QYHKIMU OCTPBIX YIJIOB,
HaXoJuUTh C MX I[IOMOIUBIO pa3IUYHbIE 3IIEMEHTbI
IPSIMOYTOJIBHOTO TpPEYroJabHUKa («perenue
NpPSIMOYTOJIBHBIX ~ TpeyroibHHKOB»).  Haxomute  (c
MOMOUIbI0  KaJbKYJIATOpa) JJIWMHBI U yIOJabl  JUId

HeTaOJIMYHBIX 3HAYCHUH

6.2

6.3

[Tonp3oBatbest GopMmysnaMu TPUBEIECHUS W OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUISl  HAXOXKIACHUS
COOTHOUIEHUH MEXIY TPUTOHOMETPUYECKUMHU

BCINMYHNHaAMH

Hcnonp30Barh TEOpEMBI CUHYCOB U KOCHHYCOB IS
HAaXOXJEHUS  Pa3IMYHBIX  JJIEMEHTOB  TPEYroJIbHUKA
(«pemieHre  TPEYTOJBHUKOB»), TMPHUMEHAThH WX MPH

pEIIeHNN T€OMETPUYECKUX 3a/1a4

6.4

Bnagerp  moHsTHsMH  mpeoOpa3oBaHMS  OA00WS,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOAOOHBIX  GUryp.
[Tonp30BaTbess  cBOMCTBaMU  MONOOMST  MPOU3BOJIBHBIX
buryp, ymMerb BBIYMCIATH JJIUHBI U HAXOOUTh YIIIBI Yy
nmoaoOHbIX ¢uryp. Ilpumenarp cBoiicTBa mogoOusi B

MPAKTUYECKUX 3aJadaX. YMETb MPUBOJUTH HPHUMEPHI




oJ00HBIX (PUTYDP B OKpY’KAIOIIEM MHUpE

6.5

ITons30oBaThCs TCOpCMaMu O HNPOU3IBCACHHU OTPC3KOB
XOop4, O MpPOU3BCACHUU OTPE3KOB CCKYIIUX, O KBaApaTc

KacaTelbHOH’

6.6

6.7

ITonb30BaTbCs BEKTOpPaMH, IOHUMATh UX T€OMETPUYECKUN
U (QU3MYECKUH CMBICH, TNPUMEHATh HX B PEIICHUHU
TreOMETPUYECKUX u ¢busnyeckux 3a1ad.
[TpyMeHATbCKAIAPHOEIPOU3BEACHUEBEKTOPOBIITHAX 0K 1

CHUAJIMH U YTJIOB

ITonb30BaThCs MCTOJAOM KOOpAMHAT Ha INIOCKOCTH,
MNPUMCHATH €ro B peICHUN reOMCTPHUICCKUX u

MMPAKTUYCCKUX 3aaa4

6.8

6.9

6.10

Bimagers NOHATHSAMM NPAaBWIBHOTO MHOI'OYTOJIBHUKA,
JUIMHBl  OKPY)KHOCTH, JUIMHBI JYIM OKPYXHOCTH H
pagvaHHOM MEpHI yrila, yMETh BBIUUCIATh IUIONIAAb Kpyra
u ero dacred. IIpUMEHATHIIONYYECHHBICYMEHUS B

MPAKTUYCCKUX3aqaqdax

HaxonmuTh oOCHM MIM  LEHTPbl CUMMETpUH  (uryp,

MPUMCHATH ABUKCHUA INIOCKOCTU B HpOCTeI\/’IH_II/IX clrydasax

IIpuMeHATh NOJIy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTeMaTU4YeCKUe MOJECIU I 3a1ad PEAJbHOM JKU3HU U
IIPOBOJIUTH COOTBETCTBYIOIINE BBIYMCIICHUS c
MPUMEHEHHUEM MOJ00US U TPUTOHOMETPUUECKUX (PYHKIIMHA

(ToJIB3YSCh, T1Ie HEOOXOIUMO, KAJIBKYIJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS
6 I'eomerpust
Havansnelie nonstus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroia. Buast
6.1 yriaoB. BeprukanbHble um cMexHble yribel. buccexrpucayria. Jlomanas,
MHOTroyrojpHUK. [TapamienbHOCTh U NEPHIEHAUKYIIPHOCTBIIPSIMBIX
6.9 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOHM CHMMETpHH.
' [Ipumepsl cHMMETPHUH B OKPYXKaIOLIEM MUPE
6.3 OCHOBHBIE IIOCTPOCHHSI C TIOMOIUBIO LUPKYJIS U JUMHEHKU. TpeyrosbHUK.
' Bricora, Mmennana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHcTBO
' TPEYrOJIbHUKA
65 CsaoiicTBa 51 IIPU3HAKU paBHOOEPEHHOTO TPEYrOJIbHUKA.
' IIpu3HakupaBEeHCTBATPEYTOJIBHUKOB
6.5 CpolicTBa 1 NPU3HAKK MApAJUIENbHBIX NPAMbIX. CyMMa yIilOB TPEYTrOJIbHUKA.
' BHeurnue yriel TpeyrojabHUKa
[IpssmoyronbHblil  TpeyroapHUK. CBOICTBO MeIUaHbl IPSIMOYTOJILHOTO
6.7 TpeyroJjIbHUKa, MIPOBEACHHOU K TUIIOTEHY3E.
' [Ipu3HakupaBeHCTBAIPSIMOYTOJIbHBIXTPEYTOJIbHUKOB.
[IpsAMOYTONBHBINTPEYTOJIBHUK C YTII0M B 30°
HepaBeHcTBa B reoMeTpuM: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoJyibllieM yriie W OoybIiel  CTOpoHE
TpeyrojabHuKa. llepreHquKyisp 1 HakJIOHHas
6.0 I'eomeTpruueckoe mecto Touek. buccekTpuca yrima H - CepeAMHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK T€OMETPHYECKHE MECTa TOUEK
OxpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HUX CBoWcTBa. B3aumHoe
6.10 pacrojioKeHUue OKPY)KHOCTH U Tnpsmoil. KacarenpHas © cekymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BIHMCaHHas B yroj. BrmcaHHas W omnMcaHHas OKPYKHOCTH

TpPEeYrojJbHUKA




8 KUIACC

Kon IIpoBepsiembliidjieMeHTCOAEPKAHUS

6 I'eomerpust

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTronbHUK, pOMO, KBaZpaT, X MPU3HAKHA U CBOWCTBA

6.3 Tpaneuus, paBHOOOKast  Tpamenusi, e€ CBOHCTBA W  NPU3HAKH.
' [IpssmoyronbHasTpanenus

6.4 Meron yasoenust menuansl. LlentpanbHas cummerpus. Teopema Paneca u
' TEeOpeMa O MPOIOPLHUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPEyroibHUKA U Tpanenuu. LleHTpmaccTpeyroabHuka

6.6 [Tomobue TpeyroabHUKOB, KOdQduiuent mnonodbus. I[IpuzHaku mnomodus
' TPEeYrojabHUKOB. [ [puMeHennenoo0usnpupenieHUUIpakTuyeckux3aiad

6.7 dopMyItbl 1J1s TUIOMIAIA TPEYTOJIbHUKA, TapaJiesiorpaMma, poMOa 1 Tparnenuu

6.8 CpoiicTBa 1uIomiaed reomerpudyeckux Guryp. OTHOUIEHHE IUIOMAAeH
' oJI00HBIX GUTyp

6.9 Brruncnenue ruiomaneil TpeyroJbHUKOB MU MHOTOYTOJIBHMKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Ilucdaropa npu pemieHun
' MIPaKTUYECKHX 3ajau

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja HpsIMOYTOJIBHOTO TPEYroJbHUKA.
6.11 OCHOBHOETPUTOHOMETPUUYECKOETOXKIECTBO.
Tpuronomerpuyeckuedyakuuyrion B 30°, 45° u 60°

6.12 BrnncanHble U LIEeHTpaJbHBIE YIIIbI, YO MEXAY KacaTelbHOM U XOpAOH. YTIibl
' MEX1y XOpJIaMU U CEKYILIUMU

6.13 BrnivcanHbIE ¥ ONMCAHHBIEYETBIPEX YT OJIBHUKN

6.14 B3aumMHoe pacronoxxenue 1Byx okpyxHocTei. Kacanue okpyxxknocreit. O6mue

KacaTeJIbHbIE K IBYM OKPYXHOCTSIM

9 KIIACC



Kon

IIpoBepsiemMmbliidjieMeHTCOIEPKAHUS

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanredc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyrosbHUKoB. TeopeMa KOCHHYCOB M Te€OpeMa CHHYCOB. Perenue
6.2 MPAKTUYECKUX 3aJad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeleHUU OTPE3KOB XOP, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB
' CEeKYILUX, TEOpEeMa O KBajipaTe KacaTeabHOU
BekTtop, 1mHa (MO1yJib) BEKTOpPa, COHAIIPABIIEHHBIE BEKTOPBI, IPOTHUBOIOIO0AKHO
65 HaIpaBlIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' oreparuu Hajl BEKTOPaMH.
Pa3nosxeHneBeKTOpanoByMHEKOUIMHEAPHBIMBEKTOPAM
6.6 Koopaunats! Bektopa. CKalsipHOE MPOU3BEAEHUE BEKTOPOB, NMPHUMEHEHUE IS
' HAXO0XJACHUS JUIMH U yIJIOB
JlexapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUs NPSMON M OKPYKHOCTH B
6.7 KOOpJAWHATaX, IEPEeCEYCHUE OKPYXKHOCTEH U NPAMBIX. METOAKOOpIMHAT U
eronpuMeHEHNe
6.8 [TpaBUIBHBIEMHOT OYTOJIBHUKH
6.9 JlnnHa okpyxHocTH. ['pagycHas u paguaHHas Mepa yria, BBIYACICHHUE JUTMH YT
' OKPY>KHOCTEH
6.10 [Tnomanbkpyra, CeKTOpa, CerMeHTa
6.11 JIBUKeHUsI TIJIOCKOCTH M BHYTPEHHHME CUMMETpUH (uryp (siaeMeHTapHbIe

npencrasienus). [lapamiensusiitnepenoc. [loBopot



IMPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

KoanposepsiemororpedoBannst

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM
pe3yJibTaTaM OCBOEHUSI OCHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111€r0
oOpa3zoBaHusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh IOHSTUSIMHU: MHOXECTBO,
IIOJIMHOXKECTBO, ~ ONEpallMd  HAJ  MHOXECTBAMY,
YMEHHME OINEpUpOBaTh HOHSTUAMM: Tpad, CBA3HBIN
rpad, AepeBo, LMK, NPUMEHATh UX IPH PELICHUU
3ajad;  yMEHHE  HCIIOJIb30BaTh  Tpaduueckoe
IIPEJICTAaBICHUE MHOXKECTB JUIsl OIMCAHMS peabHbIX
IIPOLIECCOB M SIBJICHUH, NIpU pEUIeHUH 3a7ad U3

JpYrux y4eOHbIX IPEAMETOB

YMeHHe OonepupoBaTh IOHATUAMU: OIpPEACIICHUE,
aKkcuoma, Teopema,  JO0Ka3aTelIbCTBO;,  YMCHHE
pacro3HaBaTb UCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
IIPUBOAUTH IPUMEPHl U KOHTPIPUMEDPBI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHue onepupoBaTh MOHATUSMH: HATypaJbHOE
YUCJIO, TMPOCTOE M COCTABHOE YHCIIO, JCIMMOCTb
HAaTypaJbHBIX YHUCEN, MPHU3HAKH JEIMMOCTH, IIEJI0e
YUCJIO, MOJYJb 4YHCIa, OOBIKHOBEHHas Jpo0b W
JIecsATUYHas JApoOb, CTaHJAPTHBIM BUJI 4YHCIA,
palMoOHAPHOE YHCIIO, HWPPAIMOHAIBHOE YHUCIIO,
apuMeTHUeCKUil KBAJPATHBIH KOPEHb;, YMEHHE
BBITIOJIHSTh JICHCTBUS C YHCJIaMH, CPaBHUBATh U
YHOOpSAIOYMBATh 4YHUCHA, NPEJICTABIATh YMCIA Ha
KOOPAWHATHOM MTPSIMOW, OKPYIJISATH YKCIA; YMEHUE

JienaTh IPUKUIKY U OLICHKY pe3yibTaTa BBIYUCICHUN

YMeHue onepupoBaTh NOHATUAMHU: CTEIIEHD C LIEIBIM
nokasaresuem, apuMeTHUeCKuil KBaApaTHBII KOPEHb,

MHOTO4ICH, anreOpandeckas JpoOb, TOXIECTBO;




3HAaKOMCTBO C KOPHEM HaTypaJIbHOI CTENeHU OOJbIIe
CIMHUIIBI; yYMEHHE  BBIIOJHATH  PacyéTbl IO
dbopmynam, npeoOpa3oBaHUS  IENIBIX, JPOOHO-
palMOHAIBHBIX  BBIPAXKEHUW U BBIPAKECHUM C
KOPHSIMH, Pa3j0XKeHHEe MHOTOUJIEHA HA MHOXKUTEIH, B
TOM 4YHCI€ C HCIOJB30BaHHEM (OPMYyN Pa3HOCTH

KBaJApaToOB U KBaJpaTa CYMMbI U pa3HOCTH

YMeHue  onepupoBaTh  NOHATHAMM:  UYUCIIOBOE
PaBEHCTBO, YpPAaBHEHHE C OJHOW IEPEMEHHOM,
YKCJI0OBOE€ HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YyMEHUE  pellarb JIMHEMHBIE W KBaJpaTHBIC
ypaBHEHMsI, JAPOOHO-PALMOHAIbHbIE YpPaBHEHUS C
OJIHOWM IIEPEMEHHOM, CHUCTEMBI JBYX JIMHEMHBIX
YPaBHEHHUH, JINHEHHBbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHBIC ¥ IPOOHO-paAIlIOHAIEHBIC HEPABEHCTBA C
OJIHOM NIEPEMEHHOH, B TOM YHCJIE IPU PEUICHUH
3a/1a4 U3 JpYrux NpeIMETOB M NMPAKTUYECKHUX 3a]1a4;
YMEHUE UCIOJIb30BaTh KOOPAHMHATHYIO IMPSAMYIO H
KOOPJMHATHYI0  IJIOCKOCTh  JUIsl  M300pakKeHUs

pelIeHni ypaBHEHH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAME: (QYHKIHUS, Tpaduk
byHKIMH, HYJIH ¢dbyHKIIUY, MIPOMEKYTKH
3HAaKONOCTOSIHCTBA,  NPOMEXYTKHM  BO3pacTaHus,
yObIBaHMS, HAaWOOJIbIIee W HAWMEHBIIEe 3HAYCHUS

(GyHKLIMY; YMEHHE ONepUpOBaTh MOHATHUAMU: TpsAMast

POTIOPIIMOHAITEHOCTH, JTMHEWHas byHKIHS,
KBaJIpaTHYHas byHKIHA, oOpartHas
MPOMOPLUUOHAIIBHOCTb, napaboua, runepoona;

YMEHHE CTPOUTH TpauKu (PYHKIHHA, HCIOIH30BAThH
rpaduKu NI OTMPEEICHUsT CBONCTB IPOIIECCOB U
3aBUCUMOCTEH, [UJIsl peleHus 3aJady M3 JAPYTrux
y4eOHBIX NPEIMETOB U pealbHOM >KU3HH; YMEHHE
BbIp@XaTh  (opMylaMH  3aBUCUMOCTH  MEXIY

BCIIMYNHaAMU

YMenue OncprupoBaTh INOHATUAMMU:

MOCJIEI0BATEIBHOCTb, apudmernyeckas u




reomMeTpuyeckas Iporpeccuy; yMEHUEe UCIO0JIb30BaTh
CBOWCTBA MOCJEIOBATEIBHOCTEH, (POPMYITBI CYMMBI U
o0uiero 4jeHa MNpU pelIeHUH 3a7ad, B TOM YHUCIIE
3a1a4 U3 APYrHUX YYEOHBIX NMPEAMETOB M PEATbHOM

KHU3HHU

YMeHue pemiath 3a1a4u pa3HbIX TUIIOB (B TOM YHCIE
Ha TPOLIEHTHI, JOJIM U YacTH, JBUKEHHE, padoTy,
LIEHYy TOBApPOB U CTOMMOCTb IIOKYNOK M YCIYT,
HaJIOTH, 33J]a4i U3 00JacTU yNpaBiICHUs JTUYHBIMHU U
ceMeiHbIMU  (MHAHCAMH); YMEHHE COCTaBJIATh
BBIPAKECHMSI, YPABHEHNUsI, HEPABEHCTBA U CUCTEMBI 110
YCIJIOBHIO 3a/1a4H, UCCIIEI0OBATH MOJYYEHHOE PEIICHHE
U OLEHUBaThb MPaBJONOAOOHOCTh  IOJTYYEHHBIX

pPE3yIbTaTOB

10

YMeHue onepupoBaTh MOHATUSAMH: (QUrypa, TOUKA,
OTpE30K, psimas, Iy, JIOMaHas, yroJL,
MHOT'OYTOJIbHUK, TPEYrojbHHUK, PaBHOOEIPEHHBIH WU
PAaBHOCTOPOHHUI TPEYrOJbHHUKH, MPSMOYTOJIbHBIN
TPEyrojJbHUK, MeIuaHa, OHCCeKTpuca M BBICOTA
TPEYTOJIbHUKA, YETBIPEXYTOIbHUK, MapajuIeIOrPaMM,
poMO,  NpSAMOYrOJBHHUK,  KBajpaT,  Tpameuus;
OKPY’KHOCTb, KpyI, KacaTellbHas; 3HaKOMCTBO C
IPOCTPAaHCTBEHHBIMU (UIypaMH; YMEHHE pellaTh
3a/1a4yd, B TOM YHUCJE W3 IMOBCEJHEBHOM JKHW3HU, Ha
HaxOXJICHUE F€OMETPUYECKUX BEIINYUH c

MIPUMEHEHUEM U3YUYE€HHBIX CBOMCTB QUTyp U (aKkTOB

YMeHue onepupoBaTh MOHATHIMHU: PaBEHCTBO (QHUTYD,
PaBEHCTBO  TPEYTOJbHHUKOB; MapaUICNIbHOCTh U
NEepICHAUKYISIPHOCTh  OPSAMBIX,  YIOI  MEXKAY
NpsAMBIMH, NEPHEHAUKYIIAP, HAKIOHHAsA, IPOEKIIUA,
nogobue  ¢Guryp,  MOAOOHBIE  TPEYrOJbHUKH,
CHMMETPHSI OTHOCHTEIILHO TOYKU M NPSIMOU; YMEHHE
pacno3HaBaTh PaBEHCTBO, CHMMETPHUIO M MOJ00HE
¢Guryp, mnapamienbHOCTh W IMEPHEHANKYISIPHOCTb

IIPSIMBIX B OKPYKAIOLIEM MUPE




11

12

13

VMeHHe  ONepupoBaTh  TMOHATHUSIMU:  JUIHHA,
paccTosiHue, yroi (BeJIMYHHA yIiia, CHHYC ¥ KOCUHYC
yrjla TPeyrojbHUKA), IUIOIIA/b, YMCHHUE OIICHUBATH
pa3sMepbl TPEAMETOB U OOBEKTOB B OKPYKAIOIIEM
MHpE; YMEHHE NPUMEHATh (OPMYJbI MepuMerpa U
miomaan MHOTOYT'OJIbBHUKOB, HNJIMHBI OKPYXHOCTH U
wiomamd  Kpyra, o0beMa  MPSMOYTOJILHOIO
napajvie/ienunea; yMEHHE TMPUMEHSATh MPU3HAKU
pPaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YTJIOB
TPEYTrOJIbHUKA, TeopeMy [Mudaropa,
TPUTOHOMETPHUYECKUE COOTHOIIICHHSI TSt

BBIYMCIICHUS IUIMH, PACCTOSHAM, IIJI0OIIAAEH

Ymenne wu300paxkars IUIOCKME (GUTYpPBI U UX
KOMOUWHAIMU, IPOCTPAHCTBEHHbIE PUTYPBI OT PYKH, C
MIOMOUIbIO YEPTEKHBIX UHCTPYMEHTOB u
AJIEKTPOHHBIX ~ CPEICTB IO  TEKCTOBOMY  WIIH

CHUMBOJIbBHOMY OITMCAHUTIO

YMeHune onepupoBaTh MOHATHSAMHU: NHPSIMOYTOJIbHAs
CHUCTEMa KOOpAWHAT; KOOPAWHATBI TOYKH, BEKTOP,
CyMMa BEKTOPOB, NPOU3BEACHUE BEKTOpPA HA YHUCIIO,
CKAJLIPHOE  IIPOM3BEIECHHUE  BEKTOPOB;,  yMEHHUE
HCIIONIB30BaTh  BEKTOPBl W KOOpAMHATBHI  JUIA
IIPEACTABICHUS [aHHBIX W pEUIeHUsA 3a7ad, B TOM
YyHUClle U3 JPYTUX Y4eOHBbIX NPEAMETOB U pealibHOM

JKHN3HHU

14

YMeHue ornepupoBaTh MOHATHUSMU: CTOJOUKOBBIE U
KpyroBbI€ yarpammBel, TaOIUIIBI, cpenHee
apumernyeckoe,  MeauaHa,  HauOojbllee U
HalMEHbIIIee 3HAYeHHUs, pa3Max YMCIOBOrO HabOpa;
yMeHHe U3BJIEKATbD, HUHTEPIPETUPOBATH u
npeoOpa3oBbIBaTh HHPOPMALIUIO, NIPEICTABICHHYIO B
TaOJIMIAX ¥ Ha uarpamMMax, OTpakarol[yto CBOICTBa
U XapaKTEPUCTUKU PEATIbHBIX IPOLECCOB U SIBJICHMUI;
YMEHHME DAaclO3HABaThb W3MEHYUBBIC BEIUYHMHBI B

OKpYXaroIleM MUpe
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YMeHue onepupoBaTh MOHATUSMU: CIYYaHHBIA OIBIT
(cry4aifHBI SKCIIEPUMEHT), 3JIEMEHTAPHOE COOBITHE
(o7eMeHTapHBI  MCXOA)  CIy4yallHOrO  OIbITa,
CIIy4aifHOE COOBITHE, BEPOSTHOCTh COOBITHS, YMCHHE
HAaXOJHUTh BEPOATHOCTH CIIy4alHbIX COOBITUH B
ONBITAaX C PABHOBO3MOXKHBIMU  3JIEMEHTAPHBIMU
COOBITUSIMM; yMEHHE pellaTh 3aJadydl METOJOM
OpPraHM30BaHHOTO Tepedopa M C HCIOJIb30BaHHEM
npaBuja YMHOKEHHS; yMEHUue OLICHUBATH
BEPOATHOCTH pPEAJbHBIX COOBITUM U  SBJICHUH,
MIOHUMATh POJIb MPAKTUYECKH JOCTOBEPHBIX U
MaJIOBEPOSTHBIX COOBITHI B OKPYKAIOIIEM MHUPE H B
JKU3HU; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX
COOBITHH; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCET U

€TI0 pOJIbIO B MACCOBLIX SABJICHHUAX

16

YMeHue BeIOMpATh MOAXOMASIIUN U3YUYEHHBIH METOJ
UL pemieHus  3aJadyd, NOpPUBOAUTH  MPUMEPHI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U
J)KM3HH,  PacIro3HaBaTh MPOSIBIICHUE  3aKOHOB
MaTeMaTUKU B HCKYCCTBE, OIIUCBIBaTh OTACIbHBIE
BBIJJAIOIINECA PE3YJIbTaThl, IOJYYEHHBIE B XOJE
pa3sBUTHS MAaTeMaTUKUM KakK HayKd, IPUBOJAUTH
MPUMEPbl MATEMATHYECKUX OTKPBITUHA M UX aBTOPOB

B OT€UECTBEHHOU U BCCMHpHOﬁ HUCTOPUHA



HEPEYEHbD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMbIX HA

OI'2 1O MATEMATHUKE
Kon IIpoBepsieMbliidjIeMEHTCOIEPKAHUSA

1 Yucna v BBIYKCICHUS

1.1 HatypanbeHble u nienble uncna. [Ipu3Haky AeIMMocTy HeabIX YUCel

12 OOBIKHOBEHHbIE W  JIECATHYHbIE ApoOM, TMPOLEHTH, OECKOHEUYHbIE
' NepUOANYECKHE JPooH

13 Pannonaneupie yncna. ApudMeTHUecKHe Omepalud ¢ paluoOHAIbHBIMU
' YUCIAMU

14 HevictButenpHble unciia. ApudMeTUUecKre ornepanuu ¢ JeHCTBUTEIbLHBIMU
' YUCIIAMU

L5 [TpubnmxEéHHble BHIYUCICHUS, MpaBUia OKPYIJICHHS, NMPUKUIKA M OLIEHKA
' pe3ynbTaTa BRIUUCICHUN

2 AnreOpanyecKueBhIPAKCHUS

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKECHHSI C TIEPEMEHHBIMH )

29 Crenenb ¢ uenbiM nokasateneM. CTENeHb C pallMOHAIBHBIM IOKA3aTENIEM.
' CaoiicTBacTeneHu

2.3 MHorousIeHBI

24 AnrebpanyeckasipoOb

”E Apudmernueckuif  KOpeHb  HaTypaidbHOM  cremeHu.  JleWictBus ¢
' apupMeTUYECKUMH KOPHIMHU HAaTypalbHON CTETICHU

3 YpaBHEHHUS 1 HEpABEHCTBA

31 Lenbie " JTPOOHO-pAIIMOHATIEHBIE YpaBHECHHUS. Cucremsl u
' COBOKYITHOCTHYPaBHEHHI

39 lenmsie w  ApoOHO-palMOHAIBHBIE  HEPABEHCTBA. Cuctembr U
' COBOKYITHOCTHHEPABEHCTB

3.3 PenrennerekcroBuIx3agad

4 YucrioBbienociie10BaTeIbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI3aJaHUATIOCIIEJOBATEIILHOCTEHN




Apudmernueckass M reoMeTpuueckas nporpeccuu. Dopmyrna CIOKHBIX

4.2
IPOIICHTOB
) OyHKIMU
OyHknusg, cnocoOwl 3amanus  GyHkuuu. ['paduk  yakmuu. OO6nacth
ONpeseIeHuss M MHOXeCTBO 3HaueHMH ¢yHkuuu. Hymn  ¢yHknum.
5.1. [IpomexxyTkH 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (DYHKITHH.
MaxkcumyMbl 1 MUHUMYMBI GyHKIMU. Hanbombiee 1 HanMeHbIee 3HaUeHUE
(GYHKLUU HA TPOMEXKYTKE
6 KoopaunaTel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBBIKOOPIMHATHIHAMIIIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoiicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHue reoMeTpu4ecKUX BEITUYUH
7.6 BexTopsiHamiockocTu
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

I'eomerpus, 7-9 kmaccel/ Atanacsu JI.C., byryzoB B.®., Kagommer C.b. u npyrue,
Axunonepnoe o6mectBo «M3narenberBo «lIpocsenienue

I'eomerpust, 8 xmacc/ Mepsnsk A.l'., Ilomonckuit B.B., fAxup M.C.; mox penaxuueit
[Togonsckoro B.E., O6miecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO M3maTenbCKuil 1EHTp
«BEHTAHA-T'PA®y; AkimmonepHoe obmiectBo «M3naTenbetBo «IIpocBerieHuey

I'eomerpust, 9 xmacc/ Mepsnsk A.l'., Iomonckuit B.B., fAxup M.C.; mox penaxmmeit
[Togonsckoro B.E., O06miecTBO ¢ orpaHWYeHHON OTBETCTBEHHOCTHIO M37aTeNbCcKU LIEHTP
«BEHTAHA-TI'PA®y»; AkimonepHoe obmiectBo «M3naTenbetBo «IIpocBerieHuey

METOJUYECKHUE MATEPHUAJIBI I YYUTEJIA

Matemaruka. ['eomerpust : 7—9-¢ kiaccel : 0a30BBI YPOBEHb : METOJIUYECKOE MOCOOME K
M34 npenmMerHoii tuHuM yueOHukoB 1o reomerpun JI. C. Atanacana, B. ®@. byryzosa, C. b.,
Kanomuesa u nip./ — 2-e uza., crep. — Mockaa : [Ipocsemenne, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCblI N PECYPCHI
CETU UHTEPHET

1. POII Poccwuiickas anektpoHHas 1mkoia https://resh.edu.ru/

2. HHrtepakTuBHBIN TpeHaXEP MO reomMeTpuu s 7, 8 U 9 Ki1accoB K yueOHUKY ATaHacsiHA
JI.C.
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