


INOACHUTEJIBHASA 3AIIMCKA

[eomMeTpusi Kak OAMH M3 OCHOBHbIX pa3fenoB LUKO/IbHON MaTemaTuKy,
NMEIOLMNIA CBOEW LieNiblo 06ecrneyunTb M3yvyeHne CBOWCTB W pa3MepoB quryp, mx
OTHOLUEHWA M B3aMMHOE pAacrofiokKeHVWe, ONMPaeTcs Ha  JIOrUYECKYHO,
[0Ka3aTeNbHY NIMHUIO. LIeHHOCTb M3yYeHUs TeOMEeTPUM Ha YPOBHE OCHOBHOIO
06LLEero 06pa3oBaHNA 3aK/IOHaeTCA B TOM, UTO 0Oy4YatoOLMIACA YUMTCA MPOBOANTD
[0Ka3aTe/lbHble PacCy)XXAeHuWs, CTPOUTb NIOrMyecKne yMo3ak/IloueHNs, L0Ka3blBaTb
WCTUHHbIE YTBEPXXAEHMS W CTPOUTb KOHTPNPUMEPbI K JIOXHbLIM, MPOBOAWTD
paccy>XfleHusi  «OT  MPOTUBHOrO», OT/IMYaTb CBOWCTBA OT  MNPU3HAKOB,
(hopMynmMpoBaTb 06paTHbIE YTBEPXKAEHWS.

BTopoil Lenbto M3yyeHUss TeOMEeTpUM SABMSIETCA MCMOMb30BaHME eé Kak
WNHCTPYMEHTa MpU PeLleHnn Kak MaTemMaTMyecKux, TaK M MpakTUYecKMx 3agad,
BCTPeYatoWMXCs B peaslbHON XM3HU. OByyvaloWMIACA  [O/MKEH Hay4UTbCH
OnpeaennTb reOMEeTPUYECKYHD (DUrypy, onucatb Cr0BamMy [aHHbIA YepTEX Wan
PUCYHOK, HalTK NJIoWaab 3eMe/lbHOro yyacTKa, paccumTaTb He0OX0AMMYHO 4JIMHY
OMTOBO/IOKOHHOTO Kabenst unm Tpebyemble pasMepbl rapaka Ans aBTOMOOUIIA.
STOMY COOTBETCTBYET BTOpasi, BbIUNCIUTE/IbHAA NIMHUS B U3YUYEHUU FEOMETPUN.
Mpy pewleHUN 3afay MPaKTMYECKOro XapakTepa 06yYatoWMACH YyUUTCA CTPOUTb
mMaTemaTuyeckme MOLENIN  peasibHbIX  KMU3HEHHBbIX  CUTyauuid, MPOBOAUTb
BbIYNCNEHNA W OLeHNBATb afieKBaTHOCTb NOJTyYeHHOro pesyrbTara.

KpaiiHe Ba)KHO MOAYEPKMBATL CBA3N TEOMETPUM C APYIrUMU  y4ebHbIMU
npeaMeTamy, MOTUBMPOBATb UCMOMb30BaTb ONPeAeNIEHNS TeOMETPUYECKUX DUTyp
N NOHATWUW, JEMOHCTPMPOBATb MPUMEHEHWME MOMYYEHHBIX YMEHWIA B (hU3MKE U
TeXHUKe. ITW CBA3N Hambosee APKO BUAHbI B TeMax «BekTopbi»,
«TPUrOHOMETPUYECKNE COOTHOLLEeHMsA», «MeTod KoopAuHaT» WU «Teopema
Mudparopa».

YuebHblil Kypc «[eoMeTpusi» BKIHOYAET Ceaytolme OCHOBHbIE pa3fesbl
cogepaHusa:  «leomeTpuyeckne QuUrypbl M UX CBONCTBa», «l13MepeHue
reOMETPUYECKNX  BENUUYUH», «[leKapToBbl  KOOPAMHATbl Ha  M/IOCKOCTU»,
«BeKTopbI», «[IBUKEHMS NIOCKOCTW», «[1peobpa3oBaHusi Noa06Ms».

Ha n3yueHmne yuebHoro Kypca «reomeTtpus» oteoamTcs 204 yaca: B 7 Knacce
— 68 yacoB (2 yaca B Heflent0), B 8 knacce — 68 yacoB (2 yaca B Heflento), B 9 Knacce
— 68 yacoB (2 yaca B HefieNto).



COJEPKXAHUE OBYUYEHUA

CuHyc, KocuHyc, TaHreHc yrnoe ot O pgo 180°. OcHOBHoOe
TPUTOHOMETPUYECKOE TOXAECTBO. DOPMY/ibl MPUBEAEHNA.

PeLleHMe TPeyronbHMKOB. TeopeMa KOCMHYCOB 1 TeopeMa CUHYCOB. PelleHne
NpakTNU4ecKnX 3agay ¢ UCNosib30BaHNEM TEOPEMbI KOCMHYCOB 1 TEOPEMbI CUHYCOB.

MpeobpazoBaHue nNoaoous. MNMonobre COOTBETCTBEHHbLIX 3/IEMEHTOB.

Teopema 0 nNPOU3BEAEHUN OTPE3KOB XOpA, Teopembl O MPOM3BeAeHUM
OTPEe3KOB CEKYLLMX, TeOpeMa 0 KBafparte KacaTe/lbHOM.

Bektop, fanmHa  (MOAynb)  BEKTOpa,  COHarpaB/ieHHble  BEKTOPbI,
NPOTUBOMO/IOXHO Hanpas/ieHHble BEKTOPbI, KOJIIMHEapPHOCTb BEKTOPOB, PaBeHCTBO
BEKTOpPOB, oOMnepauum Hag BekTopamu. Pa3no)keHuWe BekTopa Mo [ABYM
HeKON/IMHeapHbIM BekTopam. KoopauHatbl BekTopa. CKanspHoe npoun3BefeHue
BEKTOPOB, MPUMEHEHME ANA HAXOXAEHUA A/INH U YT/I0B.

[leKapToBbl KOOPANHATLI HA N/TIOCKOCTU. Y paBHEHNS MPAMOI 1 OKPY>XHOCTM B
KOOpAnHaTax, MnepeceyeHme OKPY>KHOCTEN U npsMbIX. MeTof KoopAuHaT U ero
NMPUMeHeHwe.

MpaBunbHbIE MHOFOYrO/IbHUKN. [IMHA OKPYXXHOCTK. ["pagycHas 1 pagmaHHas
Mepa Yyrna, BblYMCNEHME ANMH OYyr OKPY)XHoOcCTei. lnowaas Kpyra, CeKropa,
CermeHTa.

[BVXeHNA NMOCKOCTU WU BHYTPEHHME CUMMETPUU (uryp (snemeHTapHble
npefcTasneHuns). MNapannenbHbIi nepeHoc. MoBoporT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaThl OCBOEHMS MpOrpaMMbl  y4ebHOro  Kypca
«["eOMeTpUs» XapaKTepU3yHTCS:

1) naTrpuoTHYeCcKOEe BOCIMTAHME:

NPOsIB/IEHNEM WHTepeca K MPOLWJIOMY W HACTOSILLEMY  POCCUINCKOMN
MaTemMaTuKK, LUEHHOCTHbIM  OTHOLUEHMEM K  AOCTMDKEHMSIM  POCCUIACKMX
MaTeMaTUKOB N POCCUINCKON MaTeMATMUYECKOW LLKOSbI, K MCMNOMNb30BAHUIO 3TUX
AOCTVKEHWI B ApYrnX HayKax 1 NpuKnagHblX cgepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

FOTOBHOCTbIO K BbIMO/THEHWIO 00513aHHOCTEN rpaXkaaHWHa U peannsaumm ero
npaB, MpeACTaBNEHMEM O MaTemMaTUYecKUX OCHOBaxX (DYHKLMOHMPOBaHWS
pasINyHbIX CTPYKTYP, SBNEHWIA, Npouedyp rpaxaaHCKoro obuiectsa (Hanpuvep,
BbIOOpPbI, OMPOCHI), TOTOBHOCTLIO K 0OCY>KAEHUIO 3TUYECKMX NPO6/1eM, CBA3AHHbIX
C MNPaKTUYeCKUM MPUMEHEHMEM AOCTUMXKEHMI HayKW, OCO3HAHMEM BaXKHOCTU
MOPa/IbHO-3TUHECKMX MPUHLMMOB B AEATENIbHOCTU YYEHOIO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTaHOBKOW Ha aKTUBHOE Yy4yaCTWe B pPeLUeHWM NPaKTUYecKuX 3agad
MaTemaTu4eckor HanpaBfieHHOCTW, OCO3HaHWMEM BAaXXHOCTW MaTemaTU4yeckoro
06pa3oBaHNS Ha MPOTSXKEHUWM BCEN XKU3HU ANA YCMELWHOW NPogeccnoHaIbHOM
AEATENIbHOCTU N Pa3sBUTUEM HEOOXOAUMbIX YMEHWIA, OCO3HaHHbIM BblIGOPOM U
MOCTPOEHVEM VHAMBUAYANIbHOM TPAEKTOPMMN 06pa30BaHNS U XXM3HEHHBIX NIaHOB C
YUYETOM JINYHBIX UHTEPECOB N 0OLLECTBEHHbIX MOTPE6HOCTEN;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CMOCOOGHOCTbIO K 3MOUMOHa/IbHOMY U 3CTETUYECKOMY  BOCMPUSATUIO
MaTeMaTUYeCKMX OOBEKTOB, 3afay, PELUEHWI, PacCy>XAeHWI, YMEHMIO BUAETb
mMaTemaTnyeckme 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MO3HAHUS:

OpveHTauMeil B [AeATe/IbHOCTU Ha COBPEMEHHYHOD CUCTEMY Hay4HbIX
NpeacTaBNeHNn 06 OCHOBHbIX 3aKOHOMEPHOCTSIX Pa3BUTUSI YeI0BEKA, NPUPO/bl 1
o6LlecTBa, MOHUMAHMEM MaTEMATUYECKOM HayKum KakK Ccdepbl YenoBeYECKOW
AEATENIbHOCTK, 3TanoB eé pa3BUTUS U 3HAYMMOCTM ANS PasBUTUS LMBUAM3ALNN,
OBNafleHeM S3bIKOM MaTemMaTUKN 1 MaTeMaTUYecKon KyNbTYypOil Kak CpefCcTBOM
MO3HaHMS MUpa, OBMaJeHMEM MPOCTENLLUMMMN HaBblKaMW UCCNef0BaTe/IbCKOM
AEATENbHOCTY;



6) ¢usmueckoe BocnuTanue, GopmMupoBaHHMEe KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJIY YU :

FOTOBHOCTbKO MPUMEHATbL MaTEMaTUYECKME 3HaHUA B WHTEPECaxX CBOEro
300POBbS,, BefeHWsT  340POBOr0  06pa3a  XM3HM  (340pOBOE  MUTaHWE,
cbanaHCMpOBaHHbIA PEXMUM  3aHATUA W OTAblXa, perynsapHas ¢usnyeckas
aKTMBHOCTb), CDOPMMPOBAHHOCTLHO HaBbIKa pedieKCuK, NprU3HaH1eM CBOEro npasa
Ha OLLIMOKY 1 TaKOro e npa.a ApYroro YesoBekKa;

7) 3K0JI0THYeCKOe BOCIIMTAHUE:

OpI/IEHTaLI,I/IeI‘/JI Ha NMpuMeHeHne maTteMaTn4ecKmnx 3HaHWI A4 pelleHns 3aja4 B
061aCTN COXPAHHOCTN OKPY>KatoLLEN cpeflbl, NaHNPOBaHMS MOCTYMNKOB U OLEHKM
NX BO3MOXXHbIX MOCNEACTBUM ANA OKPYXKatoLLein cpeabl, 0CO3HAHWEM 106a/1bHOro
XapakTepa 3KOM0rMYeckux npobem v NyTen nx peLleHus;

8) ajanranus K U3MEHSAIIMMCSH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTbHO K ,CI,GI7ICTBI/IHM B YC/NOBUAX HeOI'Ipe,EI,eI'IéHHOCTI/I, MOBbILLEHNHO
YPOBHS CBOEM KOMMETEHTHOCTM Yepe3 NPakTUYECKYH AesTeNbHOCTb, B TOM YuCe
YMEHME YUUTbCA Y APYrux Nofein, npuobpetatb B COBMECTHON [esATEeNbHOCTU
HOBbIE€ 3HaHWNA, HaBbIKA 1 KOMIMETEHLUWN N3 OMNbITa APYTUX;

HeO6XO,EI|I/IMOCTbPO B (*)OpMI/IpOBaHI/II/I HOBbIX 3HaHI/II7I, B TOM 4ucne
(hopmynmMpoBaTtb UAen, NOHATUSA, TNoTe3bl 06 06BLEKTAX U ABMEHUSAX, B TOM YMC/IE
paHee HeM3BEeCTHbIX, O0CO3HaBaTb [Ae(MUUTbI  COOCTBEHHbIX  3HAHUIA U
KOMI'IeTeHTHOCTeI‘/JI, Nn1aHNPOBaATb CBOE pa3BnUTKE,

CMOCOOHOCTbIO OCO3HaBaTb  CTPECCOBYIO CTYyauuto, BOCIMPUHNMATb
CTPECCOBYHO CMTyaUMIO KaK BbI30B, TPeOYHOLWMIA KOHTPMEP, KOPPEKTMPOBATb
MPUHMMAEMbIE PELLEHUS U AeCTBUSA, (DOPMYNIMPOBaTb U OLIEHMBATb PUCKU W©
nocneacTeuns, POPMMUPOBATL OMbIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHbIE y4eOHbIe 1eiCTBUA

ba3oBblie JJjornyecKkue 1eMCTBUSA:

e BbIB/IATL U XapaKTepn3oBaTb CYLLECTBEHHbIE MPU3HAKM MaTeMaTUYeCKmX
O0ObEKTOB, MOHATWUIA, OTHOLLEHWA MeXAy MOHATUAMK, (OPMYNNPOBATb
onpegeneHnuss  NOHATWIA,  YCTaHaBNMBaTb  CYLUIECTBEHHbIA  MpPU3HaK
Knaccugukaumm, OCHOBaHUA /19 0000LLEHNA W CPaBHEHUSA, KPUTEpUM
MPOBOAVMMOrO aHa/n3a;

e BOCMPUHMMATbL, OpPMynMpoBaTb W MNpPeobpas3oBbiBaTb  CYXKAEHUS:
YTBEPAUTENbHbIE W OTpULAaTeNbHbIE, eAWHWYHbIE, YacTHble W 06LUMe,
YCNOBHbIE;



BbIIBNATb  MaTemMaTU4yeckme  3aKOHOMEPHOCTM,  B3aMMOCBS3N U
NpoTMBopeunss B (aKTaX, [aHHbIX, HaOMOAEHUAX W YTBEPXKAEHUSX,
npeg/iarate KpUTepUn A5 BbISBNIEHNA 3aKOHOMEPHOCTEN 1 NPOTUBOPEYNA;
[enatb BbIBOAblI C WCMO/Ib30BAHNEM 3aKOHOB JIOTWUKMW, [AeAYKTUBHbLIX W
NHAYKTUBHBIX YMO3aK/NHUEHWI, YMO3aK/IKOUeHWIA N0 aHasloruu;

pa3bupatb 4OKa3aTe/lbCTBa MaTeMaTUYecKnUX YTBEPXAeHWin (Mpsamble 1 OT
MPOTUBHOI0), NPOBOAWUTL CaMOCTOSTENIbHO HEC/OXHble [0Ka3aTe/IbCTBa
mMaTeMaTUYeckux (pakToB, BbICTpauMBaTb aprymeHTauuio, nNpUBOAUTb
MpUMepbl U KOHTPMPUMepPbl, 060CHOBbLIBaTb COOCTBEHHbIE PACCYXAEHUS;
BbIGMpaTb Cnocob pelleHUs yyebHOW 3agaum (CpaBHMBATb HECKO/IbKO
BapuaHTOB pelleHns, BbloMpaTb Hambonee NOAXOAAWMA C  YYETOM
CaMOCTOSATE/IbHO BblJe/IEHHbIX KpUTepueB).

ba3oBble ucciiegoBarTe/IbCKHe 1eiiCTBUS.

MCMOo/Mb30BaTb BOMPOCHI Kak WUCCNef0oBaTeNlbCKU MHCTPYMEHT MO3HaHKS,
(hopMynupoBaTb BOMPOCLI, (UKCUpYIOLME MNPOTUBOPeYne, npobremy,
CaMOCTOSATE/IbHO  yCTaHaB/MBaTb WCKOMOe W  [aHHoe, (OPMMPOBaThb
rmnoTesy, apryMeHTMpPOBaTb CBOO MO3ULNIO0, MHEHWE;

MPOBOAWUTL MO CaMOCTOATE/lbHO COCTaB/IEHHOMY M/1aHy HEC/I0XKHbIN
3KCMEPUMEHT, HeOO/bLLIOe NCCe0BaHME MO YCTaHOB/IEHNIO OCOGEHHOCTeN
mMaTeMaTU4eckoro o6bekTa, 3aBUCMMOCTEN 06 BLEKTOB MeX Iy COO0iA;
CaMOCTOATe/IbHO (OPMYNMPOBaTh 0606LLEHMSA 1 BbIBOAbI MO pe3y/bTaTam
NMPoBeAEHHOro Hab/ofeHNs, UCCNefoBaHUSA, OLEHMBATb [JOCTOBEPHOCTb
MO/lyYeHHbIX Pe3ynbTaToB, BbIBOLOB 1 00006LLEHWIA;

MPOrHO3MpOBaTb BO3MOXXHOE pa3BUTUE MpoLecca, a Takke BblgBUraTb
MPeAnonoXeHNA 0 ero pa3BUTHM B HOBbIX YC/IOBUAX.

Pabora c nunopmanmueii:

BbISBNIATb  HEAOCTATOYHOCTb W M30bITOYHOCTb MH(OPMaUMK, [aHHBbIX,
HeoOX0ANMbIX A/19 PeLleHns 3aaa4un;

BbIGMpaTb, aHa/M3MpoBaTb, CUCTEMATU3MPOBATb W WHTEPMNPETUPOBATb
NH(OPMALMIO Pa3IMYHbIX BULOB U (DOPM MPeLCTaB/IEHNS;

BblOMpatb opMy npeacTaBfeHMs  MH(OPMaUMM U UANKOCTPUPOBATb
pellaeMble 3afaynM Cxemamu, Auarpammamu, WHOW rpatiMkon un ux
KOMOMHaLNamu;

OLeHMBaTb HAAEXHOCTb WHMOPMALUN MO KPUTEPUAM, MPeL10XeHHbIM
yumTesieM Unm cpopmMyiMpoBaHHLIM CaMOCTOSTE/TbHO.

KoMMyHUKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCNPUHNMATbL U (bOpMyfII/IDOBaTb CYyXaeHuns B COOTBETCTBUN C YC/IOBUAMU
n uenamm 06LLI|EHI/IFI, ACHO, TOYHO, NPaMOTHO BbIpaXXaTb CBOKO TOYKY 3PEHUA



B YCTHbIX M MUCbMEHHbIX TeKCTax, AaBaTb MOSCHEHUS MO XO4Y PeLleHus
3ala4n, KOMMEHTMPOBATb MOYYEHHbIN Pe3y/bTar;

B X0Ae 06Cy»KaeHns 3afaBaTb BOMPOCHI MO CYLUECTBY 06CY>KAaeMOl TeMb,
Npo6/ieMbl, peLlaemMoin 3aayn, BbiCKasblBaTb UAEW, HaleNeHHbIe Ha MOUCK
PeLLeHms1, COMoCTaBNATb CBOM CY)XKAEHWUSA C CYXKAEHUAMU APYTUX YHaCTHUKOB
Ananora, 0bHapyXuBaTb pasniMyve U CXOACTBO MO3ULMIA, B KOPPEKTHOW
(hopme hopMyNMpoBaTb Pa3HOr1acus, CBOM BO3PaKEHWS;

NpeLCcTaBNATb pe3y/bTaTbl PELLeHNs 3a[a4K, 3KCNeprMeHTa, UCCef0BaHNs,
MPOEKTa, CaMOCTONATe/IbHO BblOMPaThb (hopmaT BbICTYMN/IEHUA C YY4ETOM 3aaau
Mpe3eHTaLMmn 1 0CO6eHHOCTEN ayanTopuu;

MOHMMATb 1 MCMONb30BaTh NPENMYLLECTBA KOMAHAHOW U MHAMBUAYa/IbHOM
paboTbl NPV peLleHnn Y4ebHbIX MaTeMaTUYeCKKX 3a4ay;

MPUHMMATL Lie/lb COBMECTHOM [AeATeNIbHOCTM, MJIaHNMpoBaTb OpraHu3aumio
COBMECTHO paboTbl, pacnpefensdts BuAbl paboT, [oroBapmBaThbCs,
06Cy>kaaTb npouecc 1 pesynbTar paboTbl, 0606LaTb MHEHUSA HECKOMbKMX
noaen;

yyacTBOBaTb B TpynmnoBbIXx Qopmax paboTbl (06CyXaeHWs, 06MeH
MHEHMSMWN, MO3roBble LUTYPMbl U APYrune), BbINOIHATb CBOK YacTb paboThl
M KOOPAMHMPOBaTb CBOWM AEWCTBMS C APYrMMU  YfleHamMy  KOMaH[bl,
OLeHMBaTb KayecTBO CBOEro BKMafa B OOLWMIA MPOAYKT MO KPUTEpUSM,
ChopMyNMpPOBaHHLIM Y4aCTHMKaMUN B3aMOLENCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSATE/IbHO COCTaB/IsATb MJiaH, a/irOPUTM peLleHns 3adayum (UM ero
4aCTb), BblOMpaTb CNOCOO pelleHns C YYETOM MMEIOLLMXCA PEecypcoB U
COOCTBEHHbLIX BO3MOXKHOCTEM, apryMeHTMpoBaTb W  KOPPEKTMPOBATb
BapMaHTbl PELLIEHWNI C YH4ETOM HOBOW MH(OPMaLIN.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BNaeTb Crnoco6amm camonpoBEPKM, CAMOKOHTPO/S NPoLecca U pe3ynbTaTa
peLLeHMs MaTeMaTUYeCKO 3aauu;

NpeABUAETb TPYAHOCTU, KOTOPbIE MOMYT BO3HUKHYTh MPW PELLEHNN 3aaauu,
BHOCUTb KOPPEKTUBbI B A€STENbHOCTb HA OCHOBE HOBbLIX OBCTOSATENbCTB,
HaleHHbIX OLUNGOK, BbISBNEHHbIX TPY/AHOCTEIN;

OLIEHMBATb COOTBETCTBME pPe3y/nbTaTa AesTeNlbHOCTW NOCTaBNEHHON Lienn
YCNOBMAIM, OOBACHATb MPUUMHBI [JOCTUMDKEHWSI UM HEAOCTUXKEHUS LENN,
HaxoAWTb OLIMOKY, aBaTb OLEHKY NPMOBPETEHHOMY OMbITY.



ITPEAMETHBIE PE3YJ/IbTATDBI

K KoHUy o06y4yeHMss B 9 kiacce O00yYatOLUMACA MONYYnUT CrefytoLume
NpeAMeTHble pe3y/bTaTbl:

3HaTb TPUrOHOMETPUYECKME (MYHKUMMA OCTPbIX YI/I0B, HaxXoAuTb C WX
MOMOLLbIO pa3/IMyHble 3/1EMEHTbI NPSMOYTO/IbHOrO TPeYrosibHMKa («peLleHune
MPAMOYTO/IbHbIX TPEYrONbHUKOB»). Haxo4uTb (C MOMOLLbHO Ka/lbKYNSiTOpa) ANMHbI
N YIbl ANS HETAO/IMYHBIX 3HAYEHWIA.

Monb3oBaTbCA opmynaMu NPUBEAEHNS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOX/ECTBOM [/11 HAXOXXAEHUA COOTHOLLEHWA MeXay TPUroOHOMETPUYECKMMU
Be/IMYMHAMM,

Vcnonb3oBaTb TEOPEMbI CUHYCOB U KOCUHYCOB /11 HAXOX/AEHUA Pa3/INYHbIX
3NIEMEHTOB TPEYrofibHNKa («PeLleHne TPeyrosibHUKOB»), MPUMEHATb UX NpW
PeLLeHNM reoOMeTPMYECKMX 3asau.

BnaseTb NOHATUAMK Npeobpa3oBaHns Nofo0us, COOTBETCTBEHHbIX 3/1EMEHTOB
Nofo6HbIX uryp. Monb30BaTbCs CBOMCTBaMM MNOA0OUA MPOU3BOMbHBLIX QUrYp,
YMEeTb BbIYMCNATb A/IMHBbI U HaxoauTb Yribl Y MOA0OHbLIX (uryp. MNpuMeHATb
CBOMCTBA MoAoOMS B MpPaKTUYeCKMX 3agavax. YMeTb MNPUBOAUTL MPUMepBI
MOA06HbIX PUryp B OKPYXKatoLLLEM MUpeE.

Monb30BaTbCs TeopemMamu 0 NMPOU3BEAEHNN OTPE3KOB XOpA, O NPOu3BeaeHNN
OTPEe3KOB CEKYLLMX, O KBapaTe KacaTe/IbHOMN.

Monb30BaTbCA BEKTOPaMW, MOHUMATb WX TEOMETPUYECKUA M (hU3NYECKUN
CMbIC/l, MPUMEHATb WX B PELUEHUN TeOMETPUYECKUX W (DU3NYECKUX 3aaad.
MpYMEHATL CKaIAPHOE NPOM3BeLEHVE BEKTOPOB A5 HAXOX/AEHNSA 4JIUH 1 YT /0B,

Monb30BaTbCs METOLOM KOOPAMHAT Ha MI0CKOCTU, MPUMEHATD €r0 B PeLLEHNN
reoOMeTPMYECKNX N MPaKTUYeCKMX 3aaay.

Bragetb MOHATUAMK MPaBU/IbHOMO MHOTOYrofibHUKA, AJIMHBI OKPYXXHOCTW,
[JIMHBI YT OKPY)KHOCTW U pafuaHHOM Mepbl yrna, yMeTb BblIUMCASATbL NAOLWaab
Kpyra v ero yacteid. MpuUMeHsTb NoyYeHHbIe YMEHWS B MPaKTUYECKMX 3ajaqax.

Haxoautb ocu (MM UEHTPbI) CUMMETPUM (PUryp, MPUMEHSTL ABMXKEHUS
MNOCKOCTY B NPOCTENLUNX ClyYasX.

[MpUMEHATb MOMYyYeHHbIE 3HAHWA Ha MpPaKTUKe — CTPOUTbL MaTemaTuyeckue
MoZenu Ans 3afay peasibHOM XMU3HU U NPOBOAMTb COOTBETCTBYHOLLME BbIYUCIEHNS
C NPVUMEHEHNeM MNOA0OUS N TPUTOHOMETPUYECKMX (DYHKLUMIA (NOMb3ysacb, rae
He0oBX0ANMO, Ka/lbKyNATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne ni/m Konrpoabnbsie IIpakruuyeckue
NPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
1 TpuroHomeTpus. Teopembl KOCUHYCOB U 16 1 Bubnunoteka LLOK
CUHYCOB. PeLlieH/e TpeyronbHUKOB https://m.edsoo.ru/7f41al2c
) MpeobpasoBaHue Nogo6ous. Metpuyeckme 10 1 Bubnnoteka LLOK
COOTHOLLEHUSA B OKPY>KHOCTU https://m.edsoo.ru/7f41al2c
Bubnmoteka LLOK
3 BekTops! 12 L https://m.edsoo.ru/7f41al2c
4 JeKapToBbl KOOPANHATLI Ha N/I0CKOCTU 9 1 bubmuoreka LIOK
P PA https://m.edsoo.ru/7f41al2c
MpaBu/ibHbIE MHOTOYronbHUKN. AnnHa
5 OKPY>XHOCTU W N0 b Kpyra 8 bubnuoreka LIOK
py* UJ'a‘u', pyra. https://m.edsoo.ru/7f41al2c
BbluncneHve nnowanen
Bubnmnoteka LLOK
6 Asnxenria nnockocTu 6 https://m.edsoo.ru/7f41al2c
7 MoBTOpeHVEe, 06006LLEHNE, 7 ) Bubnnoteka LLOK
cucTemaTuzaums 3HaHWiA https://m.edsoo.ru/7f41al2c
OBLLEE KOJIMYECTBO YACOB INO 68 6 0

MPOIrPAMME



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

IHOYPOYHOE IINTAHUPOBAHHUE

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
OnpepfeneHve
1 TPUTOHOMETPUYECKMNX (DYHKLNI 1 bubnoreia LIOK
S . https://m.edsoo.ru/8al424bc
yrnos ot 0° fo 180
2 dopMynbl NpUBeAeHNS 1
Bubnmoteka LLOK
3 Teopema Kocyycos L https://m.edso0.ru/8a14336¢
4 Teopema KOCUHYCOB 1
Bubnmoteka LLOK
> Teopema Kocyycos 1 https://m.edsoo.ru/8a142d5e
Bubnmoteka LIOK
6 Teopema ciHycos L https://m.edsoo.ru/8al42e8a
Teopema C1HYCOB
Teopema c1HYyCOB
9 HaxoxaeHune A/IMH CTOPOH U 1 Bubnnoteka LLOK
BE/IMYMH YI10B TPeyrosibHMKOB https://m.edso0.ru/8a1430b0
Bubnmoteka LIOK
10 PeLUeHYe Tpeyro/bHKoB 1 https://m.edso0.ru/8a142ac0
Bubnmoteka LLOK
1 PeLueHie TpeyrofbHKos L https://m.edsoo.ru/8a142ac0
12 PeLleHne TpeyrosbHUKOB 1 bubnmotexa LIOK

https://m.edso0.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

Bubnmnoteka LLOK

13 PeLueHve Tpeyro/bHKos https://m.edsoo.ru/8al42ac0
14 MpakTnyeckoe NpuUMeHeHEe TEOPEM Bubnmoteka LLOK
CMHYCOB 1 KOCUHYCOB https://m.edso0.ru/8a142c3c
15 NpakTnyeckoe NpUMeHeHNe Teopem
CUHYCOB N KOCMHYCOB
16 KoHTposnbHas paboTa no Teme Bubnnoteka LLOK
"PeLLieHNe TpeyronbHUKOB" https://m.edsoo.ru/8a14392a
17 MoHATMe 0 NpeobpazoBaHMK Bubnnoteka LLOK
nogo6ms https://m.edsoo.ru/8a143ab0
18 CoO0TBeTCTBEHHbIE 3/1eMEHTb! Bubnnoteka LLOK
MoL06HbIX (huryp https://m.edsoo.ru/8a143de4
19 COO0TBETCTBEHHbIE 3/1EMEHTbI
NoAo06HbIX huryp
Teopema 0 Npon3BeAeHUN OTPE3KOB
20 X0pf, Teopema 0 Npou3BefeHNN Bubnnoteka LLOK
OTPEe3KOB CEKYLLNX, TeopeMa 0 https://m.edso0.ru/8a14406e
KBafpaTe Kacate/IbHOM
Teopema 0 Npou3BeLEHUM OTPE3KOB
91 X0pf, Teopema 0 Npou3BefeHNN Bubnnoteka LLOK
OTPEe3KOB CEKYLLNX, TeopeMa 0 https://m.edsoo.ru/8al441a4
KBafpaTe Kacate/IbHOM
Teopema 0 NPon3BELEHMM OTPE3KOB
29 X0pA4, TeopemMa 0 NPon3BeAeHMM Bubnnoteka LLOK
OTPEe3KOB CEKYLLNX, TeOpeMa 0 https://m.edsoo.ru/8a1442da
KBafpaTe Kacate/IbHOM
23 [MprMeHeHWe TEOPeM B pPeLLIEHNN Bubnuoteka LLOK

reOMETPUYECKUX 3agad

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
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https://m.edsoo.ru/8a14406e
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https://m.edsoo.ru/8a1442da
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[MprMeHeHWe TeopemM B peLLeHnM

Bubnmnoteka LLOK

24
reoMeTpu4eckmx 3agad https://m.edsoo.ru/8al443fc
[MprMeHeHWe TeopemM B peLLeHNN Bubnunoteka LLOK
25
reoMeTpuyeckmx 3agad https://m.edsoo.ru/8a144578
KoHTponbHas paboTa rno teme
26 "INpeobpazoBaHne Noao6wUs. Bubnnoteka LLOK
MeTpuyeckne COOTHOLLEHWA B https://m.edsoo.ru/8a1447a8
OKpy>XHOCTK"
OnpepeneHvie BEKTOPOB.
27 d)mzmﬂecmﬁ 7 FGOMFe)T NYecKni bubmmoreka LIOK
P https://m.edso0.ru/8a144960
CMbIC/1 BEKTOPOB
08 Cno>keHune 1 BblYMTaHKEe BEKTOPOB, Bubnnoteka LLIOK
YMHOXXEHWNE BEKTOPA Ha YnCcno https://m.edsoo.ru/8a144a8c
29 Cno>keHune 1 BblYMTaHKE BEKTOPOB, Bubnnoteka LLOK
YMHOXXeHWNe BEKTOpa Ha 4ncro https://m.edsoo.ru/8al44d52
30 CnoxeHue 1 BbluMTaHVe BEKTOPOB,
YMHOXEHWe BEKTOpPa Ha Y1C/o
31 Pa3noxeHune BeKTOpa no Asym
HeKO/I/IMHeapHbIM BEKTOpam
Bubnmoteka LIOK
32 KoopanHaTbl BeKTOpa
PA P https://m.edsoo.ru/8al44fbe
CkanspHoe npounssegeHve
33 BEKTO pOB erc?n I/IMQHEHI/IE ns bubnuoreka LIOK
POB, P A https://m.eds00.ru/8a14539c
HaXOXEHUS A/INH 1 YIN0B
CkanspHoe npounssegeHve
Bubnmnoteka LLOK
34 BEKTOPOB, ero nNpumMeHeHue i

HaxX0XXAeHNA OJIMH W YTTI0B

https://m.edso0.ru/8a14550e



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
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PelLeHne 3aa4 ¢ NOMOLLbIO

Bubnmnoteka LLOK

3 BEKTOPOB https://m.edsoo.ru/8al44c3a
36 PeLleHue 3aa4 ¢ NOMOLLbIO Bubnnoteka LLOK
BEKTOPOB https://m.eds00.ru/8a1458c4
37 [MpumeHeHWe BEKTOPOB AN
peLLeHns 3aga4 hr3nKm
38 KoHTponbHas paboTta no Teme Bubnuoteka LLOK
"BekTopbl" https://m.edsoo.ru/8a145b08
39 JeKapToBbl KOOPAMHATLI TOYEK Ha
MN/IOCKOCTH
o Bubnnoteka LLOK
40 Y pasHeHme npAvon https://m.edsolc;.llru/8a145c48
41 YpaBHeHue npsiMoi
Bubnnoteka LLOK
42 ¥ PaBHEHIE OKPYXHOCTU https://m.edsolc;.llru/8a14635a
43 KoopaunHaTbl TOYEK NepeceyeHns Bubnnoteka LLOK
OKPY>KHOCTU 1 NMPAMOit https://m.eds00.ru/8a146620
MeToa KoopAauHaT Npu peLleHun
44 reoMeTpuyecKmx 3agau,
NpakTUYecKmx 3agau
MeTog, KoopAuHaT npu peLLeHnn
45 reoMeTpuYecKmx 3agau,
NpakTUYecKmx 3agau
MeTog, KoopAuHaT nNpu peLLeHnn
46 reoMeTpUYecKnx 3agau,

NPakKTN4eCKnx sagad



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

KoHTponbHas paboTta no Teme

Bubnmnoteka LLOK

47| eramoae] koopurel va it edoo.ruBal4cese
48 NpaBuibHbIE MHOTOYTONIbHUKN, Bubnnoteka LLOK
BblUMCNEHME NX ITEMEHTOB https://m.edsoo.ru/8al46fda

Bubnnoteka LLOK

49 Hneno . AAnnHa okpyxHoCTY https://m.edsolo-.Lru/8a1472c8
Bubnnoteka LLOK

S0 Heno . [ymka okpyxkHoCTY https://m.edsolc;.llru/8a14714c

o1 JnvHa gyrn oKpy>KHOCTU

52 PagnaHHaa mepa yrna bubnmoteka LIOK
https://m.edsoo.ru/8a14714c

53 Mnowaas Kpyra, CEKTOpa, CerMeHTa bubmmoreka LIOK
https://m.edso0.ru/8a147426

o4 lMnowaab Kpyra, CeKTopa, CerMeHTa bubnuoreka LIOK
https://m.edso0.ru/8a147750

55 lMnowaab Kpyra, CeKTopa, CerMmeHTa bubnmotexa LIOK
https://m.edso0.ru/8a147750

56 IMoHATWE O ABMXKEHMM NNOCKOCTU bubnmotexa LIOK
https://m.edso0.ru/8a147c82

57 MapannenbHbIin NepeHoc, NOBOPOT bubnmoteka LIOK
https://m.eds00.ru/8a147f16

58 MapannenbHbIin NepeHoc, NOBOPOT bubnmoteka LIOK
https://m.edso0.ru/8a147f16

59 MapannensHbIin NepeHoc, NOBOPOT

60 MapannenbHbliA NepeHoc, NOBOPOT

61 MpUMeHEHWe ABMXEHWIA NpK Bubnnoteka LLOK

peLLeHnn 3aaau

https://m.edso0.ru/8a1480e2
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62

KoHTponbHas paboTa rno Temam
"lMpaBnibHbIE MHOTOYTONIbHUKN.
OKpYy>XHOCTb. [1BM>KeHUA
naockKocTn"

63

MoBTOpeHue, 06006LLEHNE,
cucTeMaTmn3aLms 3HaHWiA.
3mepeHne reoMeTpuyeckmx
BENNYMH. TpeyronbHUKN

Bubnmnoteka LLOK
https://m.edsoo.ru/8a148524

64

MoBTOpEHMEe, 06006LLEeHNE,
cucTeMaTmn3aums 3HaHWiA.
MapannenbHbie 1
neprneHAVKYNApHble NpsMble

Bubnmoteka LLOK
https://m.edso00.ru/8a148650

65

MoBTOpEHMEe, 06006LLEeHNE,
cucTeMaTmn3aums 3HaHWiA.
OKpPY>XHOCTb U KPYT.
['eomeTpuyeckmne NOCTPOeHMs.
Y /ibl B OKPYXXHOCTY

66

MoBTOpeHME, 06006LLEeHNE,
cucTeMaTmn3aums 3HaHWiA.
BnncaHHble 1 ONMCaHHbIE
OKPY>XHOCTN MHOFOYrO/IbHUKOB

67

Torosas KOHTposibHas paboTa

Bubnmoteka LIOK
https://m.edso00.ru/8a148920

68

MoBTOpEHME, 06006LLEeHNE,
cucTemaTm3alms 3HaHWiA

OBLLEE KOJIMYECTBO YACOB MO
NMPOIrPAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

reomeTpust: 9 knacc / Mep3anak A.Il'., Homumposckuii [1.A., MNonsikos B.M.; nog,
peaakumen Mogonsckoro B.E, O6LLECTBO C OrpaHMYeHHO OTBETCTBEHHOCThIO
N3patensckuit ueHTp «BEHTAHA-TPA®»; AKLUMOHEpHOe 06LLeCTBO
«3paTenbcTBO «l1pocBeLLeHne»

METOINYECKHUE MATEPHUAJIBI JIJIAA YUUTEJIA

MeToamnyeckue pa3paboTku ansa yumtens: byuko E.B. Meometpus:9 Knacc:
meToamyeckoe nocobue / E.B. byuko, A.I'. Mep3nsk, B.b. MonoHckuii, M.C.
Aknp. — M.: BeHTaHa-I"pag, 2014. -184 c.: un. Angaktnyeckme matepuassl:
Mep3nsak A.T"., TonoHckuii B. b., Akup M. C. l'eomeTpusa: 9 Knacc.
[naakTyeckne matepmanbl: COOPHUK 3a4aq U KOHTPO/IbHbIX paboT. — M.:
BeHTaHa — Mpad, 2019+ Epiosa A. I'1., Monobopoabko B.B. Anrebpa.
"eomeTpusa. CamoCTOoATENbHbIE M KOHTPO/IbHbIE PaboThl Ana 9 knacca.- M.
Mnekca, 2008. « EpwioBa A.lN. C60pHMK 3aaHNil AN8 TEMaTUUECKOro 1
MTOroBOro KOHTPONS 3HaHWIA. MeomeTpus. 9 knacc — M.: Mnekca, - 2019. »
Mep3nsak A.T"., MonoHckuii B. b., Akup M. C. C60pHMK 3aad v 3afaHuii ans
TEMaTNYECKOro OLEeHMBaHMA No reomMeTpumn ana 9 knacca.- X., N'mmHasua, 2010.
CnpaBo4Hble N0co6us, Hay4YHO-MONYyNAPHas U MCTopuYecKas nutepatypa: 1.
AraxaHoB H.X., Mognunckuini O.K. MaTtemaTtunka: painoHHble onnumnuagbl: 6-11

Knaccbl. — M.: TpocseLleHne, 1990. 2. NaBpunosa T.[. 3aHMMaTenLHasa



mMaTemaTtuka: 5-11 knaccel. — Bonrorpag: Yuntens, 2008. 3. /leButac I'.I".
HecTtaHgapTHble 3agaym no matematuke. — M.: UJIEKCA, 2007. 1

epnn C.C., Mepnn B.C. CTpaHuLbl pyCCKOM NCTOPMKU Ha YPOKaxX MaTeMaTUKN, —
M.: MNMeparoruka-ripecc, 1994.

LLapbirnd U. ®. EpraHxuesa J1. H. HarnagHaa reometpusa. — M. : MUPOC,
1995.

Moia Ox. Kak pewlatb 3agaun? — M.: NMpoceeweHne, 2015,- 7. MNyces B. A.
C60pHKK 3aga4 no reometpun: 9 knacc. — M. : OHuKc 21 BeK : Mup 1

obpasoBaHue, 2018.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://urokimatematiki.ru; http://intergu.ru/ ; http://karmanform.ucoz.ru ;

http://polyakova.ucoz.ru/ ; http://le-savchen.ucoz.ru/ ; http://www.it-n.ru/ ;

http://www.openclass.ru/; http://www.school2100.ru/pedagogam/newstandards ;

http://umk-garmoniya.ru/matemat/cooltest.php


http://urokimatematiki.ru/
http://www.openclass.ru/




