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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3JeJOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHMM M B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [[eHHOCTh M3ydeHus reoMeTpur Ha YpOBHE OCHOBHOTO
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTH JIOTHYECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCcyXIeHus1 «OT IPOTUBHOIO», OTJIWYaThb CBOWCTBA OT IPU3HAKOB,
(bOopMyIMpPOBATH OOPATHBIE YTBEPKIACHUSI.

Broponi 1enpl0 uU3ydeHUs TIE€OMETPUM SBIIACTCA HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUN KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peajbHOM ku3HU. OOydaromuiics MAODKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMM JAHHBIA 4YEPTEX WM
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
OINITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu pemieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYaroIIUMNCS YYUTCS CTPOUTH
MaTeMaTHYECKUE MOJEIM PEANBbHBIX JKMU3HEHHBIX CHUTYyallMd, TPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOT'O PE3YJIbTaTa.

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

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEAYIONIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX cBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBBI KOOpAMHATBI HA  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo0us.

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoaurcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 daca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Helel0), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMexXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTOYroJibHUK. [[apanneabHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHHU.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS U JIMHEUKU. TpeyroyibHUK.
Bricorta, mennaHna, OuccekTpuca, UX CBOMCTBA.

PaBHOOepeHHBIE M PaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIHBIX TPEYTOJIbHUKOB. [IpsIMOYTrObHBIN TPEYroiabHUK C yriioMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJbllieM yriie U OoJsbllIel CTOPOHE TPEYroJibHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

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

OKpyXHOCTb W Kpyr, XopAa M JuUaMeTp, HuX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacarenpHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyrojl. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYactHble
Clly4au MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyromnbHas Tparnenus.

Meron yaBoeHust Mmeauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopemMa O INPONOPLIUOHATIBHBIX OTPE3KAX.

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

[Tomobue TtpeyronpbHUKOB, Ko3pdunmuent mnomodus. [lpusHaku momOOUs
TpeyroJibHUKOB. [IpruMeHeHune noqo0ust mpu peleHuy NpakTUYeCKuX 3a1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaaAeH
oTI0OHBIX (QUryp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

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

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

BrnmcaHHble M IEHTpalbHBIE YTIIbI, YrOJd MEXKIYy KacaTelIbHOW M XOpIOM.
VYriuel  Mexay ~XopaaMu M CeKyluIMMHU. BrnmcaHHele W OINKCaHHbIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnonokeHue AByX OKpyxHocrel. Kacanue
OKpy>xHOcTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHreic yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3aad C UCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoous. [Togodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENEHUM OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallid HAJX BeKTOpaMu. PasnmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKaJasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUs NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MPSIMBIX. METOA KOOPIAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTHU. ['pamycHas wu
paavaHHas Mepa yIya, BBIUYMCICHHE JUIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (daemMeHTapHbIe
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHOKEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U peau3alii ero
npaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, NPOLEAYp I'paKAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3TUYECKHX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM BaXHOCTH
MOPAJIBHO-3THYECKUX IMPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3ahad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHOM NpodeccrOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpEeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UelIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak cdepbl ueaoBeuecKon
NEATEIbHOCTH, TANoOB €€ pa3BUTUSA M 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKH M MAaT€MaTU4YECKON KYJIbTYpOH KakK CpPEACTBOM
IIO3HAHMWS MHpPA, OBJIAJCHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpoBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAaHHUS B HWHTEpPEcax CBOETO
30pOBBS, BEJIEHUS  3J0pPOBOro  oOpa3a KHU3HM  (340pOBOE  IMHTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM W OTAbIXa, peryispHas (Qu3nueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY U TaKOI'o )K€ IpaBa APYroro 4eJoBeKa;

7) 3ko1I0rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHUE MAaTeMaTH4YE€CKUX 3HAHUM JJIs pelIeHUs 3a1a4y
B 00JacTH COXPAaHHOCTH OKpYXaloUleil cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI [JIsl OKPYXAIoIEeW Cpenbl, OCO3HAHHEM
J100aIBbHOTO XapaKkTepa 3K0JIOTHYECKUX MPoOIeM U MyTel UX PeLICHNUS;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NMPHUPOSHOH
cpeabl:

TOTOBHOCTBIO K JEHCTBUAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO AeATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESTENbHOCTU
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHUM HOBBIX 3HAHMW, B TOM YHUCIE
(bopMyIMpOBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIMHA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
NOCJIECTBUS, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

Bba3oBble 1ornyeckue qeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  TMOHATHM, yCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CPaBHEHUS, KpPUTEpUU
IIPOBOJIMMOTIO aHAJIN3a;

e BOCHOPUHUMATH, (OpPMyIHpPOBaTH UM  NPEOOpPa3OBBIBATh  CYXKICHUS:
yTBEpJAUTENIbHbIE U OTpUIATENbHbIE, €IUMHUYHBbIC, YacTHbIE U OOIIue,
YCIIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeurss B (aKkTaxX, MTAaHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSX,
npemiaraTh KpUTEPUU ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHI;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIHLHO HECIIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO pelmieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BAPUAHTOB pEIICHUS, BbIOUpATh HauOoIee MNOAXOMSIMMUN ¢ y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENIbCKUNH WHCTPYMEHT IO3HAHUSA,
(GbopMyaMpoBaTh BOINPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTaHABJIMBAaTh HMCKOMOE W JIaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHCE;

OPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY IUIaHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKIY COOOi;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE MPOIECCa, a TaKKE BBIJIBUTATh
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTHh HMHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl peLICHUs 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPEICTABICHHUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U HWIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMU;

OLICHMBAaTh HAAEKHOCTh HHPOpPMALMU MO KPUTEPUSM, NPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIPUHUMATH U (POPMYITUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BbIpa)XaTh CBOIO TOUYKY 3PEHHS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJy4YEHHbBIN PE3YJIbTAT;

B X0JIe 00CYXJIE€HHS 3a1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh Pa3lIMyue M CXOJCTBO TMO3WIIMNA, B
KOPPEKTHOM Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD PE3YNbTAThHI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUyaJIbHON
paboOTHI NP PEIICHUN YUeOHBIX MaTeMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneisTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT paboThl, 0000IaTh MHEHHUSI HECKOJIBbKUX
JIIOJICH

y4acTBOBaTh B TIpyHmnoBbIX (Gopmax padboTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOODJAWHHUPOBATH CBOU JEUCTBUS C JPYrUMH 4YI€HAMU KOMAaH]IbI,
OLICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJTOPUTM pEelIeHMs 3afaud (WM ero
4acTh), BBIOMpATh CHOCOO PEIICHHsS] C YYETOM HMMEIOLIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEeUIEHUN C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca U pe3ybTaTa
pellIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUM 3a7a4H,
BHOCHTh KOPPEKTHBBI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEIN U
YCIOBUSIM, OOBSACHSTh NMPUYUHBI JOCTHIKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OIMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IBTATDBI



K xoHmy oOyuenuss B 7 KJjacce OOydYarolMiiCsi MOJIYYUT CIIECAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrno3naBaTh W3y4yeHHBbIE TE€OMETpUYECKHME (DUTYpBl, ONpPENesiTh HX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpHI, BBITOTHATH
YEPTEKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
Pemiats 3a1a4n Ha BEIYUCIIEHUE JJIMH OTPE3KOB M BEJIUYHH YTJIOB.

Henatb rpyOyi0 OIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaybHOM KU3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4EPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCAd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJILHUKOB TP PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapayiebHOCTh IPSIMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMH cekymad. OnpeaensiTb MNapajuieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIUMUCIEHUS M HAXOJUTh YHUCJIOBBbIE M OYKBEHHbBIE 3HAUCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [JBYX IapaJUICIbHBIX MPSAMBIX CeKywleh. Pemare mpakTtuueckue
3a71a4M Ha HaXOXKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHsATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh NMPUMEHSThH 3TH CBOMCTBA MPU
pelIeHuN 3a7ay.

Brnagete MoOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Biiasietb NOHATHEM KacaTeIbHOM K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOU O
MEPIEHINKYJIIPHOCTH KacaTeJIbHOU U pauyca, IPOBEAEHHOTO K TOYKE KACaHUS.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, TOHUMATH
UX IIPAKTHYECKUN CMBICIL.

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

K koHmy oOyueHus B 8 kuacce OOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIILTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PELICHUU T€OMETPUYECKUX 3a4ad.

[TpuMeHATh CBOMCTBA TOUKHM NEPECEUEHMs MEIUaH TPEyroybHHKa (LEHTpa
Macc) B pEIICHUN 3ajay.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W TPAalelUWd, IPUMEHATH
X CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMoi
dajieca 1 TEOPEMON O IPOIOPLMOHAIBHBIX OTPE3KAX, IPUMEHTh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3aaad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIBHO JeIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOLIUE JUIUHBI.

Brnanerp mNOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCAa OCTpPOro yria
MPSAMOYTOJIBHOTO TpEYroibHUKa. [10630BaThCS STUMH MOHATHIMU I PEIICHUS
IIPaKTUYECKUX 3a]a4.

Bbruncnsate (pa3nuyHbiMU crioco0aMu) IUIOUIalb TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TJ€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUSI B IPAKTUUECKUX 33/1a4ax.

Branerp NOHATHUSMM BIMCAHHOTO M LEHTPAJBbHOIO YIVIA, KCIOJIb30BAThH
TEOPEMBI O BIIMCAHHBIX yIriax, YIJIaX MEXAy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers mOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3a1a4.

[IpyMEHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YSCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K xoHmy oOyuenus B 9 kJjacce oOydYaromuiicsi TOJYYUT CIICAYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PAa3JIMYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroNbHUKA («pemeHne



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUA.

[Tonp3oBaTbes popmynamMu MpUBEACHHUS U OCHOBHBIM TPHUTOHOMETPUUYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXO0XKACHUS Pa3INYHbIX
AIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh HX MpHU
pELICHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO00HBIX Guryp. [lonp3oBarbest cBOWCTBaMU 110100Ms TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MNOAOOHBIX (Uryp.
[IpumeHsATh cBoOWCTBa MOAOOMS B NPAKTUYECKUX 3aJadax. YMETb HPHUBOJUTH
IpUMEpPHI TOTOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBIC]I, MPUMEHATh HMX B PEIIEHUU TEOMETPUYECKHX U (PU3NYECKHUX 3a/ad.
[IprMEHATH CKaJISIPHOE NPOU3BEAEHNE BEKTOPOB ISl HAXOXKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IJIOCKOCTH, IIPUMEHSTH €ro B
pELIEHNH T€OMETPUYECKUX U MMPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPABWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI TYTM OKPY’KHOCTH W PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oy4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITydasiX.

[IpyMEHATh MONMYYEHHBIE 3HAHUS HA NMPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH U1 3a1a4 PEAIbHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIUE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00Ms U TPUTOHOMETPUUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoauvecTBo 4acoB
HaumeHnoBaHue pa3aesioB U TeM DJieKTpoHHbIE (I (PPOBBIE)
Ne n/m Konrpoabubie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
[Ipocreiimue reomerpuyeckue GUrypbl
1 U ux cBoiicTBa. 3Mepenue 14 https://m.edsoo.ru/SCDUTTDXL
TE€OMETPUUYECKUX BEIUYUH
2 TpeyronbHUKN 22 1 https://m.edsoo.ru/LUWH113V3
IT
3 APATLICIILHLIC HIPAVBIC, CYMMA YITIOB 14 1 https://m.eds00.ru/C3QIURDY'S
TPEYroJbHUKA
O I
4 KPYAHOCTD M KPYT. & COMCTpUHCCIie 14 1 https://m.edsoo.ru/ZCZQS49CU
MOCTPOCHUS
5 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/RJJ3LV3V2
OBIIEE KOJIMYECTBO YACOB I10 68 4 0
[MPOTPAMME




8 KUIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJIeKTpOHHbIe (LM (POBbIe)

Ne n/m Kontpoabnsie IlpakTuueckue
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 YeThIpEXyroJIbHUKU 12 1 https://m.edsoo.ru/ZLR3S406D
Teopema Paneca u reopema o
2 MIPONOPIIMOHATILHBIX OTPe3KaX, NOJOOHBIE 15 1 https://m.edsoo.ru/F8O5Z09Y 8
TPEYrOJIbHUKU
IImomans. Haxoxnenue miomanei
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (DUTYD. 14 1 https://m.edsoo.ru/QLI 1QDOEP
[Tnomaau moxoOHBIX Guryp
4 Teopema Iuaropa i nasana 10 1 https://m.edsoo.ru/4ZHRPYM8W
TPUTOHOMETPUH
VYTl B OKpY)KHOCTH. Brincanusie u
5 OUVICATHBIC ACTRIPEX YTOBHIIH. 13 1 https://m.edso0.ru/J2JOK38GT
Kacarenbnsle k okpyxHOcTH. Kacanue
OKPY>KHOCTEHN
6 [ToBTOpenue, 0600IIeHNE 3HAHUI 4 1 https://m.edsoo.ru/LX0AVOG6P
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[NPOT'PAMME




9 KUIIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /i Kourpoasnsie Ilpakruueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 TpuroHoMeTpiti. TeopeMBi KOCHIYCOB I 16 1 https://m.edsoo.ru/5172BY40V
CUHYyCOB. Pelnienne TpeyrojabHUKOB
[IpeobpazoBanue moa00wms.
2 MeTtpuueckre COOTHOLIEHHUS B 10 1 https://m.edsoo.ru/TS8CWSWSF
OKPY>KHOCTH
3 BexTops! 12 1 https://m.edsoo.ru/X4JFWORCL
4 JlekapTOBBbI KOOpAMHATHI HA IIJIOCKOCTH 9 1 https://m.edsoo.ru/ISQMGSAFT
[IpaBHiIbHBIE MHOTOYTOJIBHUKH. [[nrHa
5 OKPY>KHOCTH Y IUIOIIAAb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS5
Brruucnenue momanein
6 JIBU>KEeHUS MIIOCKOCTH 6 https://m.edsoo.ru/SHUMOCSCI
7 Hosropenre, 0606meHI:Ie’ 7 2 https://m.edsoo.ru/VYL6CQRSP
cucTeMaTtu3anus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 63 6 0
[TPOT'PAMME




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHUA
pe3yJbTara
6 I'eomeTpust
Pacnio3naBaTe M3y4eHHBIE TeOMETpUYEecKHe (DUTYPBHI, ONpPEAeNsaTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBITIOJIHATE YEPTEKU 1O YCIOBHIO 3a1a4yd. V3MepsTh NTUHEHHBIE U
YIJI0BbIE BETMYUHBI. Pemiares 3a1auu Ha BBIYMCICHUE AJIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JTMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peambHOM JKU3HH, pa3MEpoOB MNPUPOJHBIX OO0BEKTOB. Paznuuarhb
pa3Mephl STHX 00BEKTOB T10 TOPSIKY BETHIUHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKHUM 3a7a4am
[Tonmp30BaThcs MPU3HAKAMHU PAaBEHCTBA TPEYTOJIBHUKOB, UCIOIB30BATh
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3a1a4y
65 [IpoBomuTh  JIOTMYECKHE  pacCy)KIEHHS C  HCIOJIb30BaHHEM
' TE€OMETPHUECKUX TEOPEM
[Tonmp30BaTbes NpU3HAKaMHU paBeHCTBa IPSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHbI, NMPOBEAEHHONH K TUIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUICCKUX 32144
OmnpenensaTh MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeT ¢ HUMHU cekymiasd. Onpeneniars NapajenbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSIMOM 10 TOYEK
JAPYrou NnpsMon
6.8 Pemrate 3a1aun Ha Ki1eT4aToi Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUThb YHCIOBbIE U OyKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUECM




CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHUU JIBYX MAPAJUICIBHBIX HPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4i Ha HAXOXACHUEC YI'JIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECKOI'O MECTa  TOYCK. YMmeThb

6.10 OTIpeNeNiATh OUCCEKTPUCY yIia M CEPeAMHHBIA TMEePHeHIUKYIp K
OTPE3KY Kak FreOMETPHUUECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPEICIICHUsS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMeTpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagerp moHsTHEM ONUCAaHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTh HaxomauTh ¢€ meHtp. [lomb3oBarbest (hakTamMu O TOM, HTO
6.12 OHMCCEeKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKA0TCs B OJTHOM TOUKE, U O
TOM, YTO CEpPEAMHHBIC MEPIEHAMKYJSAPHI K CTOPOHAM TPEYroJbHUKA
MePEeCceKaroTCs B OJJHOU TOUKE
Brnaners mnoHsATHEM KacaTeNbHOW K OKPYKHOCTH, TIIOJb30BAaThCS
6.13 TEOpPEMO O MEepPHEeHIUKYISIPHOCTH KacaTelbHOM M paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaThbCcsl MPOCTEHIIMMU TEOMETPUYECKUMU HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUNA CMBICI
6.15 [IpoBOAUTH OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHUS C MOMOILIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble NpeMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
NpoBepPsIeMoOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yjabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOIBHUKOB, UX AJIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMHU TMPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpuMeHATh CBOWCTBA TOYKH TIEPECEUCHMs] MEAWaH TpPEYyroJbHUKA
' (ueHTpa Macc) B pelieHU  3a1a4
63 Bnagers mnonsiTueM cpeAaHeW JMHMM TPEYrojbHUKA U Tpareuuu,

NPpUMCHATH HX CBOMCTBA npu pemeHUU TCOMCTPUYICCKUX 3alady.




6.4

[Tonb3oBatbes Teopemoit danieca U TeopeMoOr 0 MPOMOPLIHUOHATIBHBIX
OTpEC3Kax, MIPUMCHATH UX IJIA PCIUICHUSA NPAKTUICCKUX 3a1a4
[IpumeHsaTh NOpU3HAKM MOAOOUS  TPEYrOJIbHUKOB B  PELICHUU

TCOMETPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Iudaropa aisa pemieHus reoMeTpUuecKux 1
npakTuueckux 3anad. CTpoUTh MaTeMaTHUYECKyld MOJEelb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HaXOIUTh

COOTBCTCTBYIOIIHE TJIMHBI

Bnagere moHsTHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCa OCTpPOTro Yyrja
OpsAMOYT'OJIBHOTO TPCYIroOJIbHUKA. ITonp30BaThCsl ATUMU IIOHITUSMU

AJId pCIICHUS ITPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  clIOCOOAMHU) TUIOMIAAL TPEYroJbHUKA U
IUIOM[AAM MHOTOYTOJbHBIX Guryp (monp3ysich, TIAe HEOOXOIMMO,
KaNbKyIITOpoM). [IpUMEHATh MONy4eHHbIE YMEHUS B MPAKTHUECKUX

3agadax

BitageTs MOHATHUAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yIJjla, UCIIOJIb30BaTh
TEOpPEeMbI O BIIMCAHHBIX YIJIaX, YIiIax MEXIY XOpJaMH (CEeKyLIUMH) U
yrile MeXIy KacaTelbHOM M XOPAOM IPU PELIEHUU I'€OMETPUYECKHUX

3aaaq

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagers mOHATHEM ONUCAHHOIO YETBIPEXYIOJBHHUKA, IPUMEHSATH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a7a4

[IpuMeHATh TONy4YeHHBIE 3HAHMS HA IPaKTUKE —  CTPOUTH
MaTeMaTHUYeCKUE MOJCIH I 3a]a4 PEaJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUA C TNPUMEHEHHEM ToJno0us U

TPUTOHOMCTPHUU (HO.IIB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBI(y'JBITOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPBHIX YIJIOB, HAXOAUTH C UX

MOMOIIBIKO PA3JIMYHBIC JSJICMCHTBHI MPAMOYI'OJIbHOI'O TPCYTOJIbHUKA




(«pemieHne  TPSAMOYTOJBHBIX  TPEYTrOJBHUKOB»). Haxomuts (¢

IIOMOIIBIO KaﬂbenHTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBatTbcs dbopmynamu MIPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIl HAXOXKJIECHHSI COOTHOIICHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYNHAMHA

Hcnons3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXJICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYTrOJbHHUKA («PEUICHHE TPEYrOJIbHUKOBY),

IMPUMCEHATH UX ITPU PECIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers monstusmMu npeoOpazoBaHUS MOAOOHS, COOTBETCTBEHHBIX
3IeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThcsi cBOWCTBaMU MOAOOHS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJIUThH YIJIBI Y
mono0HbIX Quryp. IIpuMeHATh CBOHCTBA TOMO0HS B MPAKTHYCCKHX
3ajayax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY>KaroIllleM Mupe

[lonb30BaTbcs TeopeMaMu O IMPOU3BEAECHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMH, TIIOHUMATb UX FGOMGTpI/I‘IeCKI/Iﬁ n
(I)H?»PI“IGCKPIﬁ CMBICJI, IPUMCHATL UX B PCHICHUHU T'COMCTPUYCCKUX U
(I)I/I?»I/ILIGCKI/IX 3agay. HpI/IMeHSITL CKaJIApHOC TPOU3BCACHUC BCKTOPOB

AJI HAaXOKACHWA NJIMH U YT'JIOB

Ilonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUH TCOMCTPUYCCKUX U IPAKTUYCCKUX 3aaa4

Brnagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JUJIMHBI
OKPY)KHOCTH, [UIMHBI JYI'M OKPYKHOCTH M paJuaHHOW Mepwl yrIua,
YMEThb BBIYMCIIATH IUIOMAAbp Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu v IEHTpbl CUMMETPUH (UTYDP, TIPUMEHATD JIBUYKEHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

[IpumeHsTh TONyYeHHBICE 3HAHWS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJCIH JJIA 3aJad pPeaIbHOW JKM3HU M TPOBOJIUTH
COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM TIOI00MS |

TPUTOHOMETPUYECKHX (YHKUMN (TMONB3YsACh, TI/A€ HEOO0XOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eometpus
Hauanbnsie nonsarus reomerpuu. Touka, npsamasi, OTpe3oK, Jy4d. YToi. Buabl
6.1 yriaoB. BeprukanbHele M CMexHbIE yribl. buccekrpuca yrina. JlomaHnas,
MHOTOYTroJbHUK. [lapamiensHoCTh U NepeHUKYIIPHOCTD MPSIMBIX
62 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOIICTBa OCEBOHl CHMMETPHH.
' [IpuMepsl cUMMETpUM B OKPYKAIOIIEM MUPE
63 OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHoOenpeHHbId W PaBHOCTOPOHHUI  TpeyrosbHUKU. HepaBeHCTBO
' TpEeyrojabHUKa
6.5 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. [lpusHaku
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CaolicTBa 1 NPU3HAKU MapayieNbHbIX NpAMbIX. CyMMa YIJIOB TPEyTroJIbHHKA.
' Breminue yribl TpeyrojibHUKa
[IpssMoyronbHBId  TpeyroibHUK. CBONHCTBO MeAHMAaHBl MPSIMOYTOJBHOIO
67 TpPEeyrojbHUKa, MpOBEeAEHHOW K runoreHyse. [Ipu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTOIbHUK C YIJIOM B
30°
HepaBencrBa B reomMeTpuu: HEPAaBEHCTBO TPEYroJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OosblieM yrie u Oonblielt  cTOpoHE
TpeyroibHuKa. [lepneHauKysp 1 HaKJIOHHAS
6.9 l'eomerprnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEePHIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUYEK
OkpyXHOCTb W Kpyr, XOpJa U JuaMeTp, HUX cBoiicTBa. B3aumuoe
6.10 pacroyioKEeHUe OKPYKHOCTH H Tmpsmoi. KacarenpHas wu cekymas K
OKPY>KHOCTH
611 Oxpy>KHOCTb, BIUCaHHas B yroj. BmmcaHHas W omucaHHas OKPYKHOCTH

TPEYrOJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronapHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmoyronabHas
' Tparneuus

6.4 Merton yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema PDaneca u
' TeopeMa O MPONOPLMOHATIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeyroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

6.6 [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogodus
' TpeyroabHUKOB. [IpuMeHeHne noqo0us Py pelieHNH TPAKTUIECKUX 3a/1a4

6.7 @opmynel AN TUIOMIATM  TPEYrojbHHKA, NapajuieorpamMmma, pomba u
' Tpaneuuu

63 CpoiicTBa miomazeil reomerpuyeckux @uryp. OTHomIeHHE TUIOIAeH
' 0JI0OOHBIX GUTyp

6.9 Brruncnenue romanei TpeyroabHMKOB U MHOTOYIOJIbHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
. IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHI€HC OCTpPOro yIJla INpPSIMOYIOJBHOTO TpPEYTOJIbHMKA.
6.11 OCHOBHOE  TPHUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

612 BrycaHHble M IIEHTpalbHBIE YIJIBI, Yrojl MEXAy KacaTeJbHOM U XOpAoH.
' VYTIibl MeXAY XOpIaMU U CEKYITUMU

6.13 BrucanHble U ONIMCAaHHBIE YETHIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIbI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 IIPaKTUYECKUX 33a7ad C MCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodue cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBeACHUN OTPE3KOB XOP/, TEOPEMBI O MPOU3BEACHUN OTPE3KOB
' CEeKYILUX, TEOpeMa O KBajipaTe KacaTeabHOU
Bexktop, nmnmHa  (MOAynb) — BEKTOpa,  COHANpaBlICHHBIE  BEKTOPBI,
65 IIPOTUBOIOJIOKHO  HANpaBJIE€HHbIE BEKTOPBI, KOJUJIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalluu HaJ BeKTOopamu. PaznoskeHue BeKTopa mo AByM
HEKOJUJIMHEApHbIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkansipHOE NMPOU3BEAECHUE BEKTOPOB, MPUMEHEHUE JUIs
' HAXOXIACHUS JUIUH U YIJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPYKHOCTU B
6.7 KOOpJMHATAX, MEPECCUCHUE OKPYKHOCTEN U MPsAMBIX. MeTO/I KOOPJUHAT U €ro
MIPUMEHEHNE
6.8 IIpaBuIBHBIE MHOTOYTOJIBHUKH
69 Jlnuna okpyxHOoCTH. ['pagycHas u paguaHHas Mepa yriia, BEIUUCICHHUE JUTUH YT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, ceKTOopa, CETMEHTa

6.11

I[BI/I)KGHI/IH IJIOCKOCTU W BHYTPCHHHUC CHUMMCTPUU (I)I/Il“yp (SHCMCHTapHBIG

npencrasienus). [lapamnensusiil nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHue OmnepupoBaTh MOHATHUSAMHU: MHOXKECTBO, IIOAMHOKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATH IOHATUAMM:
rpad, cBS3HBIN rpad, AepeBO, MUK, MPUMEHITh UX MPH PEUICHUU
3aJa4; yMEHHE UCIOJIb30BaTh rpaduueckoe MmpeacTaBieHHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IIPOLECCOB U SBJICHUM, IPU PEUICHUN 3a/1ad

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LeJI0€ YHUCIIO, MOJAYJb 4YHCIA, OOBIKHOBEHHas JIpoOb U
JecsiTUYHas Opo0b, CTaHJIAPTHBINA BUJ YMCIA, pallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apU(PMETHYeCKUH KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHON
MpsIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU M

YMeHue onepupoBarh IMOHATHUAMM: CTEIEHb C LEJIBIM I0Ka3aTelleM,
apudmeTnyecKkuil KBaJpaTHBIH KOpEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOH CTENeHU
0oJbllle €IMHUIIBI; YMEHHE BBIIOJIHATH pacu€rbl Mo Qopmynam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPAXXEHUI C KOPHSAMM, Pa3j0KEHHE MHOIOYJIEHA HAa MHOXKWTEIH, B
TOM YHCIIE C HCIOJIb30BaHUEM (OPMYNI Ppa3HOCTH KBAJApPaToB U

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJAPATHHIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pAllMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 33/1a4 U3 IPYTUux MPEeIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
OpSIMYyI0 M KOOPAWHATHYIO IUIOCKOCTH Uil M300pakKeHUs peUIeHUn

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK QYHKIIMU, HYJIU
¢byHKINH, IIPOMEXYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBajpaTUuHas ()yHKIHU,
oOpaTHass TPONMOPIMOHATBHOCTh, IMapaboya, runepbosa; yMeHHE
CTPOUThH rpaduky QYyHKIKH, UCIOIB30BATh TPA(GUKHU IS ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUxX
y4eOHBIX TPEJIMETOB U pEallbHOW JKM3HMU;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKTY BeTUIMHAMU

YMenmne ONCprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIBHOCTD,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrPecCHH;  yMEHHue
HCIOJIb30BaTh CBOMCTBA IOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHUH 3ajad, B TOM YMCIe 3a/1ad U3 IPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarth 3a7aud pa3HbIX TUIOB (B TOM 4YHCIE HA MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BbIPAXKECHMUS,
YpaBHEHUs, HEPAaBEHCTBA M CHCTEMbl II0 YCJIOBHIO 3a/ayH,
UCCIIeIOBaTh MOJYYEHHOE PEIIEHUE U OLEHMBATh IIPABJIONOJA00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMM: (HUrypa, TOUKa, OTPE3OK, MpsiMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, pAaBHOOEIPEHHBIH
U PaBHOCTOPOHHUH TPEYrOJbHUKH, NPSIMOYTOJBHBIM TPEYTrOJbHUK,

MearaHa, OMCCEeKTpUCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJIbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamerus;
OKPY>KHOCTh, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJEHUE T€OMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapajuIeIbHOCTh U IEPHEHAUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYISAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, noJo0HbIE TPEYTOJIbHUKH, CAMMETPUS OTHOCUTEIHHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO M
nonobue (uryp, napaieNbHOCTh U MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroj
(BeqiMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIAjib;
YMEHHUE OLIEHMBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKpYXKAroILEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOT'OYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienue1a; yMEHHE NPUMEHSATh NpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

BBIYHMCJICHUA JJINMH, paCCTOHHHﬁ, mioIaaei

12

YMmenue u3zo0pakaTh IUIOCKME (UIypsl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPHl OT pPYKH, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CPEICTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs — CHCTEMA
KOOpJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE IPOU3BEAECHUE BEKTOPOB;
YMEHHME MCIOJIb30BaTh BEKTOPHI U KOOPAMHATHI I MPEIACTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUEeOHBIX

MPEIMETOB U PEATbHOMN )XKU3HU

YMeHrne omepupoBaTh IMOHATHSMH: CTOJIOMKOBBIE M  KPYTrOBBIE
JIMarpaMMbl,  TaOmUIBl, cpenHee  apudmMermueckoe, MeauaHa,
HauOoJIplllce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTh, HWHTEPIPETUPOBaTH M  NPEoOpPa3OBBIBATH




15

16

nH(popMalMIo, MPEACTABIEHHYIO B TaliWIlax M Ha JAUarpaMMax,
OTPAKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJICHUW; yMEHHME pacro3HaBaTh HW3MEHYHBBICE BEIUYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
IKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTHU CIIYyYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU; YMEHHE peliaTh
3a/la4yl METOJIOM OPTraHHW30BAHHOTO Mepedopa W C HUCIHOIb30BAHUEM
MpaBUjia YMHOXXCHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITHI B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

YMeHne BBIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ Uil pPELICHUs
3aa4¥, IPUBOJUTH MPUMEPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEU B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHNUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH OTHEIbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
IIOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAyKH, MPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OT€UYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH




INIEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA OI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHbIE M JIECATUYHbIE  JpOOH,  MPOLEHTH, OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Pannonaneupie uncna. Apudmernyeckue omepanud ¢ palroHaTbHBIMHU
' YUCITaMHU

14 JeiictButensHbie uncna. ApupMETHUECKHE OINEepaluu C JIeHCTBUTEIbHBIMU
' qrcIaMu

s [TpuOnkEHHbIE BBIUMCICHUS, TpaBUia OKPYTJCHHUS, MPHUKUIKA W OICHKa
' pe3ynbTaTa BRIYUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenb ¢ uenbiM mnokaszaresneM. CTENeHb C PAlMOHAJIBHBIM ITOKA3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorouneHsl

2.4 Anrebpanueckast 1poOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTUIECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenpsle m npoOHO-paroHanbHBbIe ypaBHEHUs. CHCTEMBI W COBOKYIHOCTHU
. ypaBHEHU I

1s Lensle u apoOHO-panmoHanbHbIE HepaBeHCTBA. CHUCTEMBI M COBOKYITHOCTHU
. HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aIaHUs IOCIEA0BATEILHOCTEH

4.2 Apudmerndeckass W reoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl U
MUHHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEXKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHune reoMeTpu4eckix BEJINYMH
7.6 BexTops! Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacsia JI.C., byryzos B.®., Kanomues C.b. u
JIpyrue,

AxnmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

* 'eometpus, 8 kiacc/ Mep3isik A.L'., [lononckuii B.b., SIxkup M.C.; non
penakuuein

[Togonwsckoro B.E., O611ecTBO ¢ OrpaHUYeHHOM OTBETCTBEHHOCTHIO
N3parenbckuil HEHTP

«BEHTAHA-I'PA®»; AxuronepHoe o61iecTBo «M3narenscTBo
«IIpocBemenue»

* 'eometpus, 9 kiacc/ Mep3isik A.L'., [lononckuii B.b., Sxup M.C.; non
penaxkuuein

[Togonwsckoro B.E., O6miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
N3parenbckuil HEHTP

«BEHTAHA-I'PA®»; AxuronepHoe o6miecTBo «M3narenscTBo

«IIpocsemieHue»

METO/IUYECKHUE MATEPHUAJIBI JIJIS1 YUUTEJISA
Maremaruka. ['eomerpus : 7—9-e kiacchl : 6a30BbIil YPOBEHb : METOJIUYECKOE

nocobue k M34 npenmetHoi nuHuM yueOHukoB 1o reometpuu JI. C.



Aranacsna, B. ®@. byry3oga, C. b., Kagomnesa u ap./ — 2-e u3z., crep. —

Mockaa : [IpocBenienue, 2023.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6morexa LIOP

Maremaruka. ®I'AOY JAI1O0«Axkanemus MunmnpocenieHus Poccrumn»

O0P: «I'eomeTpus, 7 kinace». OO0 «AKnace»

D0P: «I'eomeTpus, 8 kiace». OO0 «AKmnace»

D0P: «I'eomeTpus, 9 kimace». OO0 «SAKnace»

Marematuka. ['eomerpusa. MarepaktuBHbie 3ananus. 7 kiacc. OO0 «CkaeHr»
Marematuka. ['eomerpus. UntepaktuBHble 3aqanus. 8§ kiacc. OO0 «CkaeHr»

Marematuka. ['eomerpus. UatepaktuBHbie 3a0anus. 9 kiacc. OO0 «CkaeHr»



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 1417159667 70764926566689926179496600774401837680
Bnageney Tkadeea OnecA AHaToNbEBHA

OeicTevTened C 08.10.2026 no 08.10.2027



http://www.tcpdf.org

		2026-10-08T02:03:11+0500




