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MNOACHUTEJIBHASA 3AIIMCKA

[eoMeTpMsA KaK OfMH M3 OCHOBHbIX pa3fenoB LUKO/IbHON MaTeMaTUKW,
NMEIOLMNIA CBOEW LieNblo 06ecneynTb M3yyeHne CBOMCTB M pasMepoB (uryp, nx
OTHOLWUEHWA W B3aMMHOe pPacrnosioXeHue, OMMpaeTcsd Ha  JIOrUYECKYIHO,
[0Ka3aTeNbHY NIMHUK0. LIEHHOCTb M3y4YeHUA TeOMEeTpUM Ha YpPOBHEe OCHOBHOIO
06LLEero 06pasoBaHNS 3aK/IOHaAeTCs B TOM, YTO 06y4YatoOLWMIACA YYMTCA NPOBOAUTD
[0Ka3aTe/lbHble PacCy>KaeHus, CTPOUTb IOrMYecKne yMO3aK/IHYeHUs, L0Ka3biBaTb
NCTUHHbIE YTBEPXKAEHUS U CTPOUTb KOHTPNPUMEPbI K IOXHbLIM, MPOBOAMTD
paccy>XeHusi «OT  MPOTUBHOrO», OT/MYaTb CBOWCTBA OT  MNPU3HAKOB,
(hopMynMpoBaTb 06paTHbIE YTBEPXKAEHNS.

BToOpoil Lenblo M3yyeHUss TeOMEeTpUM SABMISETCA WCMOMb30BaHME ee Kak
WHCTPYMEHTa NPV PeLUeHN Kak MaTemMaTUyecKux, TaK M MpakTUYecKux 3afad,
BCTpeYaloLWmMxcss B  peaslbHON XM3HW. OOydaloWminicad [0MKEH HayuUTbCS
onpefenUTb FeOMeTPUYECKY0 (Urypy, onucatb C/oBaMy [aHHbIA YepTEX WK
PUCYHOK, HaTK N/oLaab 3eMe/IbHOro yyacTKa, paccunTaTb HeO6X0AMMYHO A/TNHY
OMTOBOJIOKOHHOIrO Kabens unu Tpebyemble pa3Mepbl rapaxa [Ans aBTOMOOWSISA.
OTOMY COOTBETCTBYET BTOPas, BbIUYMC/IUTENIbHASA JIMHUA B U3YUYEHUN FEOMETPUN.
Mpn pelueHNN 3afa4y NPaKTUYECKOro XxapakTtepa 00ydatoWMnCca yumTca CTPOUTb
mMaTteMaTUyeckue MOAENN  pPeasibHbIX  >KM3HEHHbIX  CUTyauuid, MPOBOAUTL
BbIYNCIEHNSA M OLeHNBATb 3fieKBaTHOCTb NOJTYYEHHOr 0 pesysbTara.

KpaiiHe BaXHO MOAYEPKMBATL CBA3M TEOMETPUM C APYTUMKU  YyYeOHbIMU
npegMeTamy, MOTUBMPOBATb MUCMO/Mb30BaTb ONPeAESIEHNS TEOMETPUYECKNX PUryp
N MOHATWIA, AEMOHCTPUPOBATb MPUMEHEHWE MOMYYEHHbIX YMEHUIA B (DU3NKe W
TeXHUKe. ITW CBA3M Hambonee APKO BUAHbI B Temax «BekTopbi»,
«TPUrOHOMETPUYECKNE COOTHOLUEeHMA», «MeTod KoopauHat» KN «Teopema
Mudaropax.

YuebHblii Kypc «[eoMeTpusi» BKIKOYAET CreAytowme OCHOBHblE pasfesbl
cogepxaHus: «leoMeTpuyeckue ¢uUrypbl MU UX CBOWCTBa», «lM3MepeHue
FEOMETPUYECKNX  BEMUUUHY», «[leKapTOBbl KOOPAMHATbI Ha  MIOCKOCTU»,
«BekTopbI», «ABUXEHNA MNOCKOCTU», «[1peobpa3oBaHNs Nogoous».

Ha n3yyeHune yyebHoro kypca «l"feometpusa» otsoamtcs 204 yaca: B 7 Knacce
— 68 yacoB (2 vaca B Heflento), B 8 Knacce — 68 yacos (2 yaca B Heaeno), B 9
Knacce — 68 yacoB (2 4aca B HefieNto).



COAEPKXAHME OBYUYEHUSA
9 KIIACC

CuHyc, KocuHyc, TaHreHc yrnoe ot O pgo 180°. OcHOBHoe
TPUrOHOMETPUYECKOE TOXAECTBO. POPMY/Ibl MPUBEAEHNS.

PelleHne TpeyrosbHMKOB. Teopema KOCWMHYCOB M TeOpema CUHYCOB.
PewleHne npakTUYeCKUX 33gady C WCMNOMb30BaHWMEM TeopeMbl KOCUHYCOB W
TeopeMbl CUHYCOB.

Mpeobpa3oBaHue nogobus. MNMogobue COOTBETCTBEHHbIX 3/IEMEHTOB.

Teopema 0 nNPOU3BEAEHUN OTPE3KOB XOpA, Teopembl O MpPOM3BeAeHUM
OTPEe3KOB CEKYLLMX, TeOpeMa 0 KBajpaTte KacaTe/lbHOM.

Bektop, pAnvHa  (MOAynb)  BEKTOpPa,  COHanpaBfieHHble  BEKTOPbI,
MPOTMBOMOJIOXKHO  HanpaBfieHHble  BEKTOPbl,  KOJ/I/IMHEapHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, Onepauuu Haf BeKTopamu. Pa3fnoXkeHue BeKTopa Nno AByMm
HeKo/IMHeapHbIM BekTopaM. KoopanHaTtbl BekTopa. CKansapHoe npou3BefeHue
BEKTOPOB, MPUMEHEHNEe 415 HaXOXKAEeHWUA LNH U YTO0B.

[leKapToBbl KOOPAMHATBLI Ha NJIOCKOCTW. YpaBHEHUS NPAMOIN 1 OKPY>XHOCTU
B KOOpAMHaTax, nepeceyeHne OKPY>KHOCTEN U NpsMbIX. MeTod KOopAnHaT 1 ero
NPUMeHeHwe.

[NpaBUNbHbIE  MHOFOYroNbHUKW.  [lnvHa  OKPY>XHOCTW. [pagycHas U
pagvaHHas Mepa yrna, BblUMCNEHME A/IMH AYT OKPYXXHOCTel. Mnowadb Kpyra,
CEeKTOopa, CerMeHTa.

[BWXeHNA MNAOCKOCTU WU BHYTPEHHME CUMMETPUU (uryp (3nemeHTapHble
npefcTaBneHus). MapannenbHbli nepeHoc. MoBopoT.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE Ppe3yJbTaThl OCBOEHMS MporpamMmMbl  y4ebHOro Kypca
«["eOMeTpMS» XapaKTepPU3YHTCS:

1) naTpuoTHYeCKOe BOCIMTAHHUE:

NPOSB/IEHNEM WHTepeca K MNPOLWIOMY WM HACTOALWEMY POCCUMIACKON
MaTemMaTuky, LUEHHOCTHbIM  OTHOLUEHMEM K  AOCTMDKEHUAM  POCCUMCKMX
MaTeMaTUKOB M POCCUMCKON MaTeMaTUYeCKOWN LUKOMbI, K WCMO/Ib30BaHNIO 3TUX
AOCTUDKEHWUIA B APYTUX HAyKaxX U MPUKNagHbIX cgepax;

2) rpa:kaaHCcKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

FOTOBHOCTLHO K BbIMO/IHEHWIO 00513aHHOCTEN IpaXkjaHWHa U peasin3aumm ero
NpaB, MpeAcTaB/eHMeM O MaTeMaTUYecKMX OCHOBax (DYHKLMOHMPOBaHMS
PasNIMUHbIX CTPYKTYP, SBNEHWIA, Npoueayp rpaxgaHCKoro obuiectea (Hanpumep,
BbI6OPbI, OMPOCHI), FOTOBHOCTLIO K 0OCYXXAEHWNIO 3TUHECKNX MPO6/IEM, CBSA3AHHbIX
C MPaKTUYECKUM TMPUMEHEHMEM [OCTMXKEHUIA HayKW, OCO3HAHWEM BaXKHOCTU
MOPa/IbHO-3TUHECKMX NMPUHLMIMOB B AEATEIbHOCTI YYEHOr0;

3) TpyAoOBOE BOCIIMTAHUE:

YCTaHOBKOM Ha aKTMBHOE Yy4yacTMe B pPeLUeHUN npaKTUYeCKUX 3agad
mMaTeMaTU4ecKor HarpaB/ieHHOCTW, OCO3HaHWEM BaXKHOCTM MaTemMaTMyecKoro
006pa30BaHNA Ha MPOTSHKEHUM BCEM XXMU3HW NS YCMNeLHONn npodeccroHasbHOM
[eATeNIbHOCTN U Pa3BUTUEM HEOOXOAMMbIX YMEHWA, OCO3HaHHbIM BbIGOPOM U
MOCTPOEHNEM NHANBUAYASIbHOW TPAEKTOPMM 06pa30BaHNA N XXU3HEHHbIX M1aHOB C
YYETOM JINYHBIX MHTEPECOB N 0OLLECTBEHHbIX NMOTPEOHOCTEN;

4) 3cTeTH4YecKoe BOCTIUTAHUE:

CMOCOOGHOCTBIO K 3MOUMOHA/IbHOMY W 3CTETUYECKOMY  BOCTPUSATUIO
mMaTteMaTU4YecKux OObEKTOB, 3aday, PeLUeHWid, PacCY>KAEHWA, YMEHUIO BUAETH
mMaTemaTnyeckume 3aKkOHOMePHOCTU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHUS:

OpueHTaumer B [eATeNIbHOCTM HA COBPEMEHHYK) CUCTEMY Hay4HbIX
NpeacTaBeHNn 06 OCHOBHbIX 3aKOHOMEPHOCTSAX Pa3BUTUS YesioBeka, NpMpoabl U
06LecTBa, MOHMMAHMEM MaTeMaTUYeCKOM HayKM Kak Cgepbl Ye/l0BEYECKOWA
[eATeNbHOCTW, 3TarnoB eé pasBUTUS M 3HAYMMOCTU AN PasBUTUS LMBUIN3aLMN,
OBNafIeHNEM A3bIKOM MaTeMaTUKM U MaTeMaTUYeCKON KyNbTypOil Kak CPefCcTBOM
MO3HaHWA MUpa, OBMafEHWEM MPOCTENLLUMMM HaBblKaMW UCCe0BaTe/IbCKOM
[eATeNIbHOCTY;



6) ¢usuveckoe Bocnutanue, GopMHPOBAHME KYJIbTYPbl 310POBbSl U
IMOLIMOHAJIBHOI'O 6JIaFOHOJIy‘II/IH:

FOTOBHOCTbIO MPMMEHSATb MaTeMaTUyecKue 3HaHUA B WHTepecax CBOEro
300pOBbs,  BefeHWUs  3[40pOBOro  obpasa XWM3HM  (34OPOBOE  MUTaHWe,
cbanaHCMPOBaAHHbLIN  PEXMM  3aHATMI M OTAbIXa, perynspHas  Quanyeckas
aKTUBHOCTb), CHOPMMPOBAHHOCTLIO HaBblKa peqiekcumn, MpPU3HaHWeM CBOEro
MpaBa Ha OLWMNOKY 1 TaKOro e npasa 4pYroro 4esioBeka;

7) 3K0JI0rH4YeCcKOe BOCIIUTAHNE:

OpVeHTaLMeil Ha NPYMeHeHNe MaTeMaTUYECKUX 3HAHWIA ANt peLleHns 3a4aq
B 00/1aCTV COXPaHHOCTU OKPY>KaloLLein cpefbl, MNIaHUPOBaHWA MOCTYMNKOB W
OLEHKM WX BO3MOXHbIX MOCMEACTBUA AN OKPYXKatoLleil cpefbl, OCO3HAHWEM
rno6asibHOro Xapakrepa 3KOI0rM4YecKnx NpobsieM n NyTent NX peLleHns:;

8) ajanTanus K M3MEHSAIOMUMCH YCJIOBHAM COLUMAJIbHON W NPUPOIHOMI
cpeasbl:

FOTOBHOCTbIO K [EWCTBUAM B YC/IOBUSIX HEOMpPefeneHHOCTM, MOBbIWEHUIO
YPOBHSA CBOEM KOMMETEHTHOCTM Yepes3 NMPakTUYeCKyr 4eaTeNbHOCTb, B TOM Yuc/e
YMEHUe YUMTbCSH Yy APYrux Nogen, npuobpetaTtb B COBMECTHOM [eATeNlbHOCTM
HOBbIE 3HaHWS, HaBbIKM N KOMMETEHLMMN U3 ONbITa APYTUX;

HeO6X0AMMOCTbIO B (POPMMPOBAHMM  HOBbLIX 3HaHWA, B TOM 4uC/e
(hopmynMpoBaTb UAen, NOHATUSA, TUNoTe3bl 06 06beKTax 1 ABNEHUSAX, B TOM YMC/e
paHee HeWM3BECTHbIX, 0CO3HaBaTb  [Ae(MUUTbI  COBCTBEHHBbIX 3HAHWA WU
KOMMETEHTHOCTEN, NIaHMPOBaTb CBOE Pa3BUTUE;

CMOCOOHOCTLIO  OCO3HaBaTb  CTPECCOBYHD — CUTyalMio,  BOCMPUHMMATb
CTPECCOBYHO CUTyaUMIO KaK BbI30B, TPeOyloWMiA KOHTPMEP, KOPPeKTMPOBaTb
MPUHMMAaEMblE PELLEHUs U AelCTBUSA, (DOPMY/MPOBaTb M OLIEHMBATb PUCKU U
nocneAcTsus, POPMUPOBATDL OrbIT.

METANIPEJMETHBIE PE3YJIBTATDI
IMo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiicTBUS

Bba3zoBblestornueckueaeicTBus:

e BbIABNATb N XapaKTepwn3oBaTb CYLLECTBEHHbIE MPU3HAKN MaTeMaTUYEeCKNX
OObEKTOB, MOHATWUIA, OTHOLLEHWA MeXAy MOHATUAMK, (OPMYIMPOBaTb
onpefieNeHnsl  MOHATWIA,  YCTaHaBNMBaTb  CYLLIECTBEHHbIA  MPU3HaK
Knaccugukaumm, OCHOBaHWA AN 0000LWEHUS W CPaBHEHUSA, KPUTEPUK
NMPOBOAMMOrO aHan3a;

e BOCMPVMHMMATb, (HOPMYyNMpoBaTb W  MPeobpas3oBbiBaTb  CYXKAEHUS:
yTBEPAMTENIbHbIE W OTpuuaTe/lbHble, eAMHUYHbIe, YacTHble U 06LWe,
YC/IOBHbIE;



BbIABNATb ~ MaTemaTuyeckme  3aKOHOMEPHOCTW,  B3aMMOCBA3N U
npoTMBOpeUnss B (hakTaX, [AaHHbIX, HaOMOLEHUAX U YTBEPXAEHUSX,
npegnaratb KpUTepun 4151 BbISIBNIEHUS 3aKOHOMEPHOCTEW 1 MPOTUBOPEYUNIA;
[enatb BbIBOAbl C WCMO/b30BaHWEM 3aKOHOB JIOTVKW, [eOYKTUBHbLIX W
NHAYKTVBHBIX YMO3aK/HOUEHWI, YMO3aK/IHOUeHWIA N0 aHa/loruu;

pazbupaTb AoKasaTenlbCTBa MaTeMaTUUYeCKUX YTBEPXKAEHM (NpsMble 1 OT
NMPOTMBHOI0), MPOBOAWTL CaMOCTOATE/IbHO HEC/NOXHbIe [0Kas3aTe/bcTBa
mMaTteMaTU4yecKux (hakToB, BbICTpauMBaTb aprymeHTauuio, nNpUBOAUTb
NPUMEPbI Y KOHTPPUMEPbI, 060CHOBLIBATL COBCTBEHHbIE PACCYXKAEHMS,
Bbl6MpaTb C€Nocob pelleHnss y4yebHOW 3agaum (CpaBHMBATb HECKO/bKO
BapMaHTOB peLUeHns, BbloMpaTb Haubonee MNOAXOAAWMA C  YYETOM
CaMOCTOSTe/IbHO BbIAENEHHbIX KPUTEPUEB).

Ba3zoBblenccienoBarejbcKueeCTBHA .

MCNOMb30BaTh BOMPOCHI KaK MCCNef0BaTeNbCKUIn MHCTPYMEHT MO3HaHUS,
(hopmMynMpoBaTb BOMPOCHI, (PUKCMPYHOLLME NPOTMBOPEYne, npobnemy,
CaMOCTOATE/IbHO  yCTaHaBNMBaTb WCKOMOe W [aHHoe, (OpMMpoBaThb
rmnoTesy, apryMeHTUPOBaTb CBOHO MO3NLNIO0, MHEHNE;

MPOBOAWTL MO CaMOCTOATENIbHO COCTaBfIEHHOMY NAaHy HECNOXHbI
3KCMEPUMEHT, HebO/bLLIOE UCCneAoBaHMe N0 YCTaHOBNEHNIO OCOBEHHOCTEN
MaTemMaTU4ecKoro o6bekTa, 3aBUCMMOCTEN 06 BLEKTOB MeX Ay CO60iA;
CaMOoCTOATENIbHO (POPMYNIMPOBaTb 0606LLEHNS U BbIBOAbI MO pe3y/bTaTam
NPOBeLEHHOro Hab/loAeHNs, UCCNefoBaHUs, OLEeHMBaTb [OCTOBEPHOCTb
MO/TYYEHHbIX Pe3y/bTaToB, BbIBOAOB 1 0606LLEHWIA;

MPOrHO3MpoBaTb BO3MOXKHOE pas3BUTME MpoLecca, a Takke Bbl4BUraTb
NPeAnoN0oXEHNS 0 ero pa3BUTUM B HOBbIX YCNOBUSIX.

Pa6oTa ¢ undpopmanmeii:

BbISIBNSATb HEAOCTAaTOYHOCTb W M3ObITOYHOCTb WH(OPMaLMK, [OaHHBbIX,
HeoOXOANMbIX AN PELEeHNs 3aaaun;

BblOMpaTb, aHa/IM3MpPOBaTb, CUCTEMATU3MPOBATb W WHTEPMNPETUPOBATb
NH(OpMaLNIO pas3/InyHbIX BUAOB U POPM NPeAcTaB/EHUS;

BblGMpaTb opMmy npeacTaBfeHMs MHDOPMaUMM U UANKCTPUPOBATb
pelaeMble 3afayn CXemMamu, Auarpammamu, WHOW rpaukon un unx
KOMOVHaLMAMU;

OUEeHMBaTb HAAEXHOCTb WMHMOPMaUUM MO KPUTEpUsM, MPeLI10XeHHbIM
yunuTenem Unu copmynmpoBaHHbIM CaMOCTOATENBHO.

KoMMmyHuKkaTHBHBIEYHHBepCAJbHbIeyYeOHbleIeiicTBUS:

BOCMPUHUMATL 1 DOPMY/IMPOBATL CYXKIEHUS B COOTBETCTBUM C YCIOBUSIMU
W LENsSIMM 0BLLIEHMS, ICHO, TOYHO, FPaMOTHO BbIpaXkaTb CBOK TOUKY 3peHMs



B YCTHbIX W MUCbMEHHbIX TeKCTax, AaBaTb MOACHEHWA MO XO4Y PeLleHus
33741, KOMMEHTMPOBATb MOYYEHHbI pe3ynbTar;

B X04e 06CYy»XaeHMs 3aaBaTb BOMPOCHI MO CYLLECTBY 06CYX/AaeMOW TEMBI,
nNpo6/ieMbl, peLlaemMoi 3afayn, BbiCKasblBaTb MAEW, HaLeNeHHbIe Ha MOUCK
PELLUEHNs,, COMOCTaBNATb CBOW CYXKAEHMS C  CYXAEHUAMWU  ApYrux
Y4YaCTHUKOB Auanora, 06Hapy>mBaTb pas/inume M CXOACTBO NO3NUWIA, B
KOPPEKTHOM thopmMe hopMyNnpoBaTb Pa3HOr1acus, CBOM BO3PaXKEHUS;
NpeAcTaBNATb pe3y/bTaTbl peLleHuns 3agaun, 3KCMNEepUMEHTa,
nccnefoBaHus, MPoeKTa, CaMoCTOATENNbHO BblOMPaTb (hOpMaT BbICTYM/EHNS
C YYETOM 3a7a4 Npe3eHTaumnn N 0COBEHHOCTEN ayANTOPUN;

MOHUMATb W UCMO/b30BaTh NPEVMMYLLECTBA KOMaHAHOW Y NHANBUAYaA/TbHOM
paboTbl NPU peLleHnmn yYebHbIX MaTeMaTUyecKnX 3aaad;

NPUHUMATb LEeNlb COBMECTHOM AeATENIbHOCTW, MMaHUPOBaTb OpraHM3aLmto
COBMECTHON paboTbl, pacnpenendts BuAbl paboT, [0roBapuBaThCs,
06Ccy>XaaTb Npouecc 1 pe3ynbTar paboTbl, 0606L1aTb MHEHMS HECKOMbKMX
noaen;

y4yacTBOBaTb B TpynmnoBbIX ¢opmax paboTbl (06CyXKAeHWUs, 06MeH
MHEHUAMW, MO3roBble LUTYPMbI U APYTie), BbINOHATL CBOK YacTb PaboThbl
M KOOPAMHMPOBATb CBOM AEWCTBMS C APYTMMU  YNEHamMW  KOMaH[bl,
OLeHMBaTb KayecTBO CBOEro BKafa B OOLWMA NPOAYKT MO KPUTEPUAM,
chopmynMpoBaHHbIM Y4aCTHUKaMK B3aMMOENCTBIS.

PeryasiTuBHbIe YHUBeEpCAJbHbIE YUeOHbIE J1eiicTBHUSA

Camoopranusanus:

CaMOCTOSITe/IbHO COCTaB/IsATb MJaH, airfOPUTM peLLeHns 3agaydn (Unn ero
4aCTb), BblOMpaTb CMOCOO pPeLLUEeHMs C YYETOM UMEIOLLMXCA PECYPCoB W
COOCTBEHHbIX BO3MOXHOCTEW, aprymMeHTMpoOBaTb W  KOPPEKTUpPOBaTb
BapWaHTbl PELLEHWNIA C YH4ETOM HOBOW MH(hOpMaLUN.

CﬂMOKOHTpOJIL, AMOIMOHAJIbHBINHHTEIEKT:

B/1afleTb crnocobamm caMornpoBepKM, CaMOKOHTPO/IS NpoLecca 1 pesysbTata
PeLLeHnst MmaTeMaTUYeCcKou 3aaayun;

npeaBUAeTb TPYAHOCTU, KOTOPbLIE MOTYT BO3HUKHYTh MPU PeLLeHMI 3a4aun,
BHOCWUTb KOPPEKTMBLI B AeATE/IbHOCTb Ha OCHOBE HOBbLIX OGCTOSATE/NbCTB,
HaleHHbIX OLUNOOK, BbISBNEHHbIX TPYAHOCTEN;

OLeHMBaTb COOTBETCTBME pe3y/ibTaTa AeATe/IbHOCTW NOCTaB/IEHHOW Lenn v
YC/IOBUAM, OOBACHATb MPUUMHBLI LOCTUMXKEHUA WM HELOCTUMXKEHUS Lenu,
HaxoAuTb OLLINOKY, faBaTb OLEHKY NPUOOPETEHHOMY ONbITY.

INPEAMETHBIE PE3YJIBTATBI



K KoHUWy o00yuyeHVWs B 9 kKuacce OOyYatOLWMACA MNONY4YMT CregytoLime
NpeaMeTHble pe3y/bTaThl:

3HaTb TPUrOHOMETPUYECKME (MYHKUMU OCTPbIX YI/0B, HaxoAuUTb C WX
MOMOLLIO pa3/INyHble 3M1EMEHTbI MPSMOYTO/IbHOMO TPEYrofibHUKa («peLueHune
MPAMOYTO/IbHbIX TPEYTro/IbHUKOB»). HaxoauTb (C MOMOLLBHO Ka/lbKyNAaTopa) ANNHBI
W YIbl 415 HETabIMYHBIX 3HAYeHUI.

Monb3oBatbeca PopMynamy NPUBEAEHNS U OCHOBHbIM TPUTOHOMETPUYECKUM
TOXAECTBOM A1 HAXOX/AEHUSA COOTHOLLEHWA MeXAy TPUroHOMETPUYECKUMU
Be/IMYNHAMM.

icnonb3oBaTb TeOPEMbl CUHYCOB Y KOCMHYCOB 151 HAXOX/AEHUS Pa3IMyHbIX
3/IEMEHTOB TPEYro/ibHNKa («pelleHne TPeyrosibHUKOB»), MPUMEHATb UX MNpw
PeLLeHNM reoMeTpUYeCcKMX 3agau.

Bragetb  noHsTMAMKM  npeobpa3oBaHMs  MOA0OWSA,  COOTBETCTBEHHbIX
3/1IEMEHTOB NOA06HLIX PUryp. Mosb30BaTbCA CBONCTBAMM NOA0OUA NMPOU3BOBbHBIX
(Guryp, yMmeTb BbIMUCAATb [/IMHbI WM HaxoauTb YrAbl Y MNOAOGHBLIX (uUryp.
MpYMeHATbL CBOWCTBa MOAOOWMA B NPaKTUYECKUX 33fadax. YMeTb MNPUBOAUTH
npuMepbl NOA0BHbLIX (UTYpP B OKPY>KatOLLEM MUPE.

Monb30BaTLCA TEOPEMaMM O NPOU3BELEHNN OTPE3KOB XOPA, O NPOn3BeaeHNN
OTPEe3KOB CEKYLLMX, O KBaApaTe KacaTe/lbHON.

Monb30BaTbCsA BEKTOPAMW, MOHUMATb UX TEOMETPUYECKUA U (PU3NYECKUI
CMbICN, MPUMEHATb WX B pPELUEHWM TeOMETPUYECKUX W (PU3NYECKMX 3ajad.
MpUMeHATbL CKaNspHOe Npou3BeieHNe BEKTOPOB A1 HAXOXAEHWS A/INMH U YT/I0B.

Monb3oBaTbCA METOAOM KOOPAMHAT Ha MJIOCKOCTW, MNPUMEHSTL €ero B
PELLUEHNN TEOMETPUYECKNX N MPAKTUYECKUX 3a4ad.

BnafeTb NOHATUSAMM NPaBUILHOTO MHOFOYrOfbHUKA, AJIMHBI OKPY>KHOCTH,
[JIMHBI YTV OKPY>KHOCTWU W pafiMaHHOW Mepbl Yra, YMeTb BblUMUCAATL NIoWwaib
Kpyra 1 ero 4yacteid. NpuMeHsTb NoMyYeHHbIe YMEHUSA B MPaKTUYECKUX 3agadax.

Haxogntb ocu (Un LEeHTPbI) CUMMETPUU (DUTYp, MPUMEHSATb [BUMXKEHWS
MI0CKOCTU B NPOCTENLLUNX CNyYasX.

MpYMEHATb MOMYyYeHHble 3HAHWSA Ha NPaKTUKe — CTPOUTbL MaTeMaTUyecKue
MoZenu 41 3afay peasibHOM XMU3HW U NPOBOAUTL COOTBETCTBYIOLLME BbIYNC/IEHNS
C MPUMEHEHNeM nofobuss U TPUrOHOMETPUYECKUX (YHKUMIA (MOMb3yAChb, rae
HeobX04MMO, KaJIbKyNATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

9 KJIACC
No Kosuun4yecTBouyacos DJIeKTPOHHbIE
; HaumeHoBaHuepasaejioB U (undgposbie)
n/ Bcer KonTpoabHbiepadoT IIpakTHyecknepadboT
TEeMIIPOrPpaMMBbI o0pa3oBaTte/ibHBIEpecypc
11 (1] bl bl
bl
TpuroHomeTpua. Teopembl
KOCWHYCOB 1 CMHYCOB 16 1 bubmuoreka LIOK
y YCOB. https://m.edsoo.ru/7f41al2c
PeLLeH1eTpeyronbHNKOB
MpeobpasoBaHume noLobwms.
MF(:,‘T mFt:eCKme COOTHﬂLueHI/Iﬂ B 10 1 bubmmoreka LIOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTU
Bubnmoteka LIOK
BekTtopbl 12 1
eKTOp https://m.edsoo.ru/7f41al2c
JeKapToBbIKOOPANHATLIHAMIOCKOCT 9 1 Bubnunoteka LLOK
n https://m.edsoo.ru/7f41al2c
MpaBusibHbIE MHOTOYTONIbHUKW.
JNnHa OKpY>XXHOCTW 1 N0 b 8 bubnmoreka LIOK
pyx u_\a,Eq, https://m.edsoo.ru/7f41al2c
Kpyra. BoluncneHviennowlaaen
L BVXEeHNANIOCKOCTH 6 bubnmorexa LIOK
https://m.edsoo.ru/7f41al2c
MoBTOpeHMe, 06006LLEHNE, y 5 Bubnnoteka LLOK
cucTeMaTmn3aLMsa3HaHWiI https://m.edsoo.ru/7f41al2c
OBLLEE KOJIMYECTBO YACOB IO 68 5 0

NMPOIrPAMME


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




IHHOYPOYHOE INTAHUPOBAHHUE

9 KJIACC
Ne KoauyecTBOouacoB
arausyde JJIeKTPOHHbIenu(ppoBbLIEOOpa3oBaTEIb
Temaypoxa Bce  KonrTpoubHbiep IIpakTH4yeckuep A y P bp P
n/ HUSA HbIepecypcChl
I ro a0oThI a0oThI
OnpepfeneHve
TPUTOHOMETPUYECKMX 4/09 bubnunoteka LLOK
1 y 1
(hyHKUMI yrnos oT 0° https://m.edsoo.ru/8al424bc
[o 180°
5 ®opmynbl 1 5/09
npuBeaeHns
11/09 Bubnuoteka LLOK
° TeopeNa KocuHycos : https://m.eds00.ru/8a14336¢
4 Teopema KOCMHYCOB 1 12/09
18/09 bubnunoteka LLOK
° Teopewa ocuycos . https://m.edso0.ru/8al42d5e
19/09 Bbubnnoteka LLOK
’ Teopena crHycos . https://m.edsoo.ru/8a142e8a
7 Teopema CYHYCOB 1 25/09
8 Teopema C1HYCOB 1 26/09
HaxoxaeHne onvH
9 CTO OHAI/I BEJ‘II/ﬁ-II/IH 1 2/10 Bnbnunoteka LLOK
P https://m.edso00.ru/8a1430b0
YrN0B TPeYroNbHNKOB
10 PelleHne 1 3/10 bubnunoteka LLOK



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

TPeyronbHNKOB https://m.edso0.ru/8al42ac0
1 PelueHne 9/10 Bubnnoteka LLOK
TPEYrosbHNKOB https://m.edsoo.ru/8al42ac0
12 PelueHne 10/10 Bubnnoteka LLOK
TPEeYyrosibHNKOB https://m.edsoo.ru/8al42ac0
13 PeweHve 16/10 bubnunoteka LLOK
TPeyronbHNKOB https://m.edsoo.ru/8al42ac0
MpakTnyeckoe
14 NPUMEHEHNE TEOPEM 17710 Bubnmoteka LIOK
P P https://m.edso00.ru/8al42c3c
CUHYCOB N KOCMHYCOB
MpakTnyeckoe
23/10
15 NpYMeHeHWe TeopemM
CUHYCOB N KOCUHYCOB
KoHTposbHas paboTa
16 rno teme "PeLueHne 24/10 Bubnuoteka LIOK
" https://m.edso00.ru/8a14392a
TPeyronbHNKOB
rorsve o 6/ bubnunoteka LLOK
17 npeo6pasoBaHnm 11
Peoop https://m.eds00.ru/8a143ab0
nogo6us
C0o0TBETCTBEHHbIE
18 3N1EMEHTbI MOA0OHbIX 711 Bubnmoteka LIOK
https://m.edso0o.ru/8a143de4
uryp
C0o0TBETCTBEHHbIE
19 3N1EMEHTbI MOA0OHbIX 13/11
uryp
Teopema 0
20 npoun3sBeaeHnn 14/11 bubnmoteka LIOK

OTPE3KOB X0p{,

https://m.edsoo.ru/8a14406e



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e

21

22

Teopema o
npov3BeaeHUN
OTPE3KOB CEKYLLNX,
Teopema 0 KBagpaTte
KacaTe/lbHOW

Teopema 0
npomn3BeaeHN
OTpe3KoB X0op4,
Teopema o
npoun3BeaeHUN
OTPE3KOB CEKYLLNX,
Teopema O KBagpaTe
KacaTenbHou

Teopema 0
npomn3BeaeHN
OTPE3KOB XOp4,
Teopema o
npomn3BeaeHN
OTPE3KOB CEKYLLNX,
Teopema 0 KBagpaTe
KacaTe/bHOW

20/11

21/11

bubnunoteka LLOK
https://m.edsoo.ru/8al441a4

bubnunoteka LLOK
https://m.edsoo.ru/8al442da

23

MprMeHeHNe Teopem
B PELLEHUM
reoMeTPUYECKMX

3aaay

27/11

bubnunoteka LLOK
https://m.edso0.ru/8a143f06

24

MprMeHeHNe Teopem
B PELLEHUM
reoMETPUYECKMX

3aaay

28/11

bnbnuoteka LIOK
https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc

25

26

27

28

29

30

MMpumeHeHWe Teopem
B peLLeHun
reOMeTPUYECKNX
3afau

KoHTposibHas paboTa
rno Teme
"lMpeobpasoBaHne
nogoous.
MeTpuyeckune
COOTHOLLEHNA B
OKpy>XHoCTK"

OnpepfeneHve
BEKTOPOB.
dur3nyeckuii n
reoMeTpUYeCKIniA
CMbIC/1 BEKTOPOB

CnoxxeHve n
BblYMTaHNE BEKTOPOB,
YMHOX€eHMe BeKTopa
Ha umncno

CnoxeHue n
BblYMTaHNe BEKTOPOB,
YMHOXXEHWe BeKTopa
Ha 4ncno

CnoxkeHue n
BblYMTaHVe BEKTOPOB,
YMHOXXEHWe BeKTopa
Ha 4ncno

4/12

5/12

11/12

12/12

18/12

19/12

Bubnmnoteka LLOK
https://m.eds00.ru/8a144578

Bubnunoteka LLOK
https://m.edsoo.ru/8al447a8

Bubnunoteka LLOK
https://m.edsoo.ru/8a144960

Bubnunoteka LLOK
https://m.edsoo.ru/8al44a8c

Bubnunoteka LLOK
https://m.edsoo.ru/8a144d52



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

31

32

33

Pa3noxeHune BeKTopa
no ABym
HEKON/IMHeapHbIM
BEKTOpam

KoopauHaTbl BekTopa

CkanspHoe
npounsseaeHune
BEKTOPOB, ero
NPUMEHEHWe Ans
HaXOXAEHUS [/INH 1
yrnos

25/12

26/12

15/01

bubnunoteka LLOK
https://m.edsoo.ru/8al44fbe

bubnunoteka LLOK
https://m.edsoo.ru/8a14539c

34

35

36

37

38

CkanspHoe
npounsseaeHune
BEKTOPOB, ero
NPUMEHeHWe Ans
HaX0XAEHUS A/INH 1
yrnos

PelueHwne 3agay c
NMOMOLLbIO0 BEKTOPOB

PelueHwne 3agay c
NMOMOLLbH0 BEKTOPOB

MprmeHeHNe
BEKTOPOB /14
peLleHuns 3adad
(hn3nKM

KoHTposibHas paboTa
no Teme "BekTopbl"

16/01

22/01

23/01

29/01

30/01

Bubnunoteka LLOK
https://m.edsoo.ru/8a14550e

Bubnunoteka LLOK
https://m.edsoo.ru/8al44c3a

bubnunoteka LLOK
https://m.edso00.ru/8a1458c4

bnbnmoteka LLIOK
https://m.edsoo.ru/8a145b08



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08

39

40

41

JeKapToBbl
KOOPAMHATbI TOYEK Ha
M/I0CKOCTH

YpaBHeHMe NpsMOol

YpaBHeHM1e NpsMOl

5/02

6/02

12/02

bubnunoteka LLOK
https://m.edsoo.ru/8al145c48

42

YpaBHeHWE
OKPY>XHOCTU

13/02

bubnunoteka LLOK
https://m.edsoo.ru/8a14635a

43

44

45

46

KoopaunHaTtbl Touek
nepeceyeHuns
OKPY>XHOCTU 1
npsiMoii

MeToa KoopauHat
npw peLleHnn
reomMeTpuyecKmnx
3afad, NpPaKTUYeCKnx
3afauy

MeTog, KoopauHaT
npw peLleHnn
reomMeTpuYecKmnx
3afa4, NpakTUYeCcKmx
3afau

MeToa KoopanHat
Mpun peLLeHnn
reoMeTpUYecKmnx
3afa4, NpakTUYeCKnX

3ajau

19/02

20/02

26/02

27/02

bubnunoteka LLOK
https://m.edso00.ru/8a146620



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

47

48

49

50

51

52

53

54

55

56

57

58

KoHTposibHas paboTa
no Teme "[lekapToBbl
KOOpAMHATbLI Ha
njockoctu"
MpaBunbHbIE
MHOTrOYTO/IbHUKN,
BblYMCNEHME UX
3/1EMEHTOB

Yucno .
[nVHaoKpy)XXHOCTH
Yucno m. AnvHa
OKPY>KHOCTU

OnnHa ayrn
OKPY>XHOCTU

PaauaHHas Mepa yrna

Mnowaab Kpyra,
CeKTopa, CerMmeHTa

Mnowaab Kpyra,
CeKTopa, cermeHTa

Mnowaab Kpyra,
CeKTopa, CermeHTa
MMoHATUE O ABVXKEHUN
MI0CKOCTH
MapannensHblii
nepeHoc, NoBOpPOT
MapannensHblii
rMepeHoc, NoBOpOT

4/03

5/03

11/03

12/03

18/03

19/03

1/04

2/04

8/04

9/04

15/04

16/04

bubnunoteka LLOK
https://m.edsoo.ru/8a146e0e

bubnunoteka LLOK
https://m.edsoo.ru/8al46fda

Bnbnuoteka LLIOK
https://m.edsoo.ru/8a1472c8

bubnunoteka LLOK
https://m.edsoo.ru/8al4714c

bubnunoteka LLOK
https://m.edsoo.ru/8al4714c

bnbnnoteka LLIOK
https://m.edsoo0.ru/8al147426

bubnunoteka LLOK
https://m.edsoo.ru/8a147750

bubnunoteka LLOK
https://m.edsoo.ru/8a147750

bubnunoteka LLOK
https://m.edsoo.ru/8a147c82

bnbnuoteka LIOK
https://m.edso0.ru/8a147f16

bubnunoteka LLOK
https://m.edsoo.ru/8al147f16



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16

59

60

61

MapannenbHblii
nepeHoc, NoBOPOT
MapannensHblii
nepeHoc, MoBOPOT
[MprmMeHeHne
LBWKEHWI npu
peLleHnm 3atad

22/04

23/04

29/04

Bubnunoteka LLOK
https://m.edsoo.ru/8a1480e2

62

63

64

KoHTponbHas paboTa
no Temam
"lNpaBunnbHbIE
MHOFOYTO/IbHUKMN.
OKpY>XHOCTb.
LBMKeHua
njockoctu"

MoBTOpEHME,
0606LLeHwe,
cucTtemartmsaums
3HaHW. N3mepeHne
reomMeTpuyecKmnx
BE/INYMNH.
TpeyronsHnKn

lMoBTOpEHwME,
0606LLEeHNE,
cucTeMaTmn3aums
3HaHWIA.
NapannensHole n
neprneHAnKYNspHble
npsamble

30/04

6/05

7105

Bubnuoteka LLOK
https://m.edso0.ru/8a148524

Bubnunoteka LLOK
https://m.edso0.ru/8a148650



https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650

65

MoBTOpEHME,
0606LLEHNE,
cuctemaTusaums
3HaHWA. OKPY>KHOCTb
N KPYyT.
['eomeTpryeckmnenocT
POEHMUA. YT/Nbl B
OKPY>KHOCTU

14/05

66

67

68

MoBTOpEHME,
0606LLeHwe,
cuctemaTusaums
3HaHWI. BnncaHHble u
ornucaHHble
OKPY>KHOCTU
MHOIOYr0/1bHNKOB

MTOroBassKkoHTpO/IbHa
ApaboTa

[MoBTOpEHwME,
00606LeHNe,
cucTemaTtm3almasHaHN

(V)

"

OBLLEE KOJIMYECTBO
YACOB IO
NMPOrPAMME

68

15/05

20/05

21/05

Bubnuoteka LLOK
https://m.edso0.ru/8a148920



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




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET






