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NOACHUTENBbHAA 3ANMUCKA

[eoMeTpusi Kak O4UH M3 OCHOBHbIX PA3AErioB LWKOMbHOM MaTeMaTyKK1, UMEIOLWMI CBOEN Liefiblo 06ecnedmnTb n3ydeHne CBOMCTB 1 pasMepoB
Uryp, nx OTHOLLEHUI 1 B3AMMHOE PaCMOSIOXEHUE, ONUPAETCs Ha NTOMMYECKYH0, A0Ka3aTeNbHY0 NUHMI0. LIeHHOCTb M3yyeHnsi reomeTpun Ha
YPOBHE OCHOBHOrO 06LUEro 06pa3oBaHN s 3aKi4aeTcs B TOM, YTO 0BY4aloLUIACS YUMTCA NPOBOAUTL AoKasaTerlbHble pacCyXaeHus,
CTPOWTBL NOTMYECKME YMO3AKITHOUEHMS!, AOKA3bIBATb UCTUHHbLIE YTBEPXKAEHWUS U CTPOUTL KOHTPINPUMEPHI K NTOXHBLIM, MPOBOAUTL PACCYXKAEHUS
«OT NPOTUBHOIO», OTNIMYATL CBOWCTBA OT MPU3HAKOB, (hOPMYNMPOBaTL 0BPaTHbLIE YTBEPXKAEHMS.

BTOpoii Lenblo U3ydeHusi reoMeTpun SIBMSIETCA UCMONb30BaHWE e€ Kak MHCTPYMEeHTa Npu peLleHnn kak MaTeMaTuyeckmx, Tak u
NpaKTUYeCKUX 3aZlay, BCTpeYarLLmxcsa B peanbHo xusHu. OBydaloLmnincs JOMKeH Hay4YuTbCs OnpeaenuTb reoMeTpudeckyto urypy,
onucaTb CMoBamy JaHHbIN YEPTEX UMM PUCYHOK, HAWTW Niolaab 3eMeNbHOTO y4acTka, paccumTaTs Heo6XoarMYH ANVHY ONTOBONOKOHHOTO
kabens unu Tpebyemble pasmepbl rapaxa Afs aBTOMOGUNs. OTOMy COOTBETCTBYET BTOPasi, BbIMUCTIUTENbHAS TIMHUS B U3YYEHUWN TeOMETPUM.
Mpu pelueHun 3agad NpaKkTUYECKOro XxapakTepa 0by4aroLMics Y4UTCA CTPOUTL MaTteMaTUYeckue MOAEenu peanbHbIX XU3HEHHbIX CUTyaLui,
NPOBOANTL BbIYUCIEHWS U OLEHMBATH aAeKBAaTHOCTb NOMy4YEHHOrO pe3yrnbTaTa.

KpaiiHe BaxHO NoAYEpPKMBaTL CBSI3W reOMETPUUN C APYTMMU y4eBHbIMU NpeaMeTaMm, MOTUBUPOBATL UCMOSb30BaTh OnpeaeneHuns
reoMeTpuyecknx couryp v NoHATUIA, AEMOHCTPMPOBATL NPUMEHEHUE NOMYYEHHbIX YMEHUI B pU3nKe U TeXHUKe. DTN CBSI3N Hanbonee spko
BMAHbI B Temax «BekTopbl», « TpUroHomeTpuyeckne cootTHoweHnsy, «MeTop koopamHaTt» un «Teopema MNudaropa.

Y4ebHelii kypc «eomeTpusi» BKMOYAET CrieflyloLumMe OCHOBHbIE pasaerbl cogepxaHus: «FeomeTpuyeckue urypbl 1 X CBOMCTBa,
«M3mMepeHne reoMeTpuYeckmx BeNnuUmH», «[lekapToBbl KOOPAMHATLI Ha NIOCKOCTUY, «BeKTopbly», «[BWKEHUS MIIOCKOCTMY,
«Mpeobpa3zoBaHusa nogobusi».

Ha n3yyexmne yuebHoro kypca «eomeTpus» otsogmTcs 204 yaca: B 7 knacce — 68 YacoB (2 yaca B Hefieno), B 8 knacce — 68 yacos (2 yaca
B Hefento), B 9 knacce — 68 YacoB (2 yaca B Hefento).

COOEPXAHMUE OBYYEHUA

7 KNACC

HavanbHble noHATMA reomeTpun. Touka, npsamMasn, oTpesok, Ny4d. Yron. Bugpl yrnos. BepTVIKaﬂbele N CMEXHbl€e YITbl. EI/ICCQKTpI/Ica yrna.
JlomaHas, MHOTOYroJfibHUK. I'IapanneanOCTb 1 nepneHgnkynapHoCTb NpAMbIX.

CumMeTpuyHble urrypbl. OCHOBHbIE CBOMCTBA OCEBOW CUMMMETPUK. MprMepbl CUMMETPUU B OKPYXXatoLLEM MUPE.
OCHOBHbIEe NOCTPOEHMS C MOMOLLIbIO LIMPKYTSt U NMHENKW. TpeyronbHuk. BeicoTa, MmeaunaHa, buccektpuca, Ux CBOMCTBA.
PaBHOGeApEHHbIN 1 PaBHOCTOPOHHWIA TPEYronbHUKU. HepaBeHCTBO TpeyronbHuKa.

CBaolicTBa 1 Npu3Haku paBHoGeAPEHHOro TpeyronbHuka. Mpu3Haku paBeHCTBa TPeyrofibHUKOB.

CBoiicTBa ¥ Npu3Haky napannesnbHbix NpsiMbix. CyMMa yrioB TpeyronbHuka. BHeLwHve yrnbl TpeyronbHuka.

MpsiMoyronbHbIN TpeyronbHUk. CBONCTBO MeAnaHbl NPSIMOYrOfbHOMO TPeyrornbHUKa, NpoBeAEHHOM K rmnoTeHyse. MNpu3Haku paBeHCTBa
NPSAMOYrofbHbIX TPEYroNbHWUKOB. MPAMOYronbHbIA TpeyronbHUK ¢ yrnom B 30°.

HepaBeHcTBa B reoMeTpun: HEpaBEHCTBO TPeyronbHUKa, HEPaBEHCTBO O AfIMHE NTOMaHoM, Teopema o 6onbLieM yrie n 6onbluei CTopoHe
TpeyronbHuka. MepreHamKynap u HakmoHHas.

FeomeTqueCKoe MEeCTO TOYeK. EMCCGKTDMCG yrmawu Cepe,D,MHHbIVI nepneHaukynap K OTpes3ky Kak reomeTpuyeckne mMecta To4ek.

Opr)KHOCTb W Kpyr, xopaa v anameTp, nux ceoncTea. BaavmHoe pacnonoXxeHne oKpy>XHOCTUn n rIpFIMOIZ. KacaTtenbHas n CeKylwasa K
OKPY>XHOCTW. Opr)KHOCTb, BMMcaHHaaA B yrosn. BnucaHHas n onvcaHHas OKPY>XHOCTU TpeyronbHUKa.

8 KNNACC

YeTbipéxyronbHuku. Mapannenorpamm, ero npu3Haku 1 CBOMCTBa. YacTHble cnyyan napannenorpamMmmoB (MpsiMOYronbHUK, poM6, kBagparT),
VX NpU3Haku 1 cBoicTBa. Tpaneuus, paBHobokas Tpaneuus, eé cBocTBa U Npu3Haku. MpsimoyronbHasi Tpaneuums.

MeTog yoBoeHusi MegmaHsl. LieHTpanbHas cummeTpus. Teopema daneca u Teopema o0 NPONOpLUMOHanbHbIX OTpe3Kax.
CpefHvie NUHUM TpeyronbHWKa v Tpaneuum. LieHTp Macc TpeyronbHuka.

Mopo6uie TpeyronbHUKOB, KO3 MULIMEHT Nofobus. MpraHaku nogobus TpeyronsHUKoB. MprMeHeHUe NoaoBMs MPU peLleHUn NPaKTUHECKUX
3agjav.

CaovicTBa nnowagen reometTpuyeckux curyp. Popmynbl Ans nnowaam TpeyronbHuka, napannenorpamma, pomba v Tpaneuun. OTHoweHne
nnowagen nogobHbIx curyp.

BbluncneHuve nnowaaen TpeyronbHUKOB Y MHOTOYroflbHUKOB Ha knetyaTon bymare.
Teopema MNMudparopa. MpumeHeHne Teopemsl [Mdaropa Npy peLleHnn NpakTUYecknx 3agau.

CUHYC, KOCUHYC, TAHFEHC OCTPOro Yrna NpsiMoyronbHoro TpeyronbHuka. OCHOBHOE TPUrOHOMETPUYECKoe TOXAECTBO. TpUroHoMeTpuyeckme
dyHkuum yrnos B 30, 45 n 60°.



BnucaHHble n LeHTparnbHble yrhbl, yron mexay KacaTenbHOn n XOp,D,OVI. Yrnbl Mexay Xxopaamu u CeKyLmnmun. BnncaHHble 1 onncaHHble
\-IeTpréXyFOﬂbHVIKVI. B3avmHoe pacnonoxeHune AByx Opr)KHOCTeVI. KacaHwve Opr)KHOCTeVI. O6LLI,VIe KacaTternbHble K ABYM OKPYXHOCTAM.

9 KINNACC

CuHyc, kocuHyc, TaHreHc yrnos ot 0 4o 180°. OcHOBHOE TPUroHOMEeTpuYeckoe ToxaecTBo. PopMyrbl NPUBEAEHMS.

PelwweHne TPEyronbHUKOB. Teopema KOCWHYCOB U TeopemMa CUHYCOB. PelwweHne NpaKTn4eckmnx 3aga4 c ncnosib3oBaHMemM TeopemMbl KOCUHYCOB
1 TeopemMbl CUHYCOB.

MpeobpasoBaHue nogobus. MNMogobrue cooTBETCTBEHHbIX 3/IEMEHTOB.
Teopema 0 NPOM3BELEHNN OTPE3KOB XOPZ, TEOPEMbI O NMPOMU3BEAEHUM OTPE3KOB CEKYLLMX, TEOPEMA O KBaapaTe KacaTellbHOMN.

BekTop, anuHa (Moaynb) BekTopa, CoHanpaBneHHbIE BEKTOPbI, MPOTUBOMONIOXHO HarnpaBneHHble BEKTOPbI, KOMINIMHEAPHOCTb BEKTOPOB,
paBEHCTBO BEKTOPOB, ONepauuun Hag BekTopamu. PasnoxeHve BeKTopa no AByM HEKonnuHeapHbIM BekTopaM. KoopanHaTtel BekTopa.
CkansipHoe Npou3BefeHNe BEKTOPOB, NMPUMEHEHWE ATl HAXOXAEHWS ATVH W YIII0B.

[ekapToBbl kKOOpAUHATLI Ha MIOCKOCTU. YpaBHEHWUSI NMPSIMON 1 OKPYXXHOCTU B KOOPAMHATAX, NepeceyeHne okpyXHocTen n npsambix. Metoq
KOOPAMHAT U €ro nprvMeHeHue.

MpaBunbHblE MHOTOYronbHUKKL. [nnHa okpyxHoCTW. [pagycHas U pagnaHHas Mepa yria, BbluUCreHne AnvH Ayr okpyxHocTen. Mnowaab
Kpyra, cekTopa, cerMeHTa.

[BVXEHUS NNOCKOCTM U BHYTPEHHUE CUMMETPUN davlryp (3nemeHTaprle I'Ipe,D,CTaBﬂeHI/Iﬂ). I'Iapanneanbu?l nepeHoc. nOBOpOT.

NMNAHUPYEMBIE PE3YJIbTATbl OCBOEHUA NMPOrPAMMbI YHYEBHOIO KYPCA «FTEOMETPUA» HA YPOBHE OCHOBHOIO
OBLLEINO OBPA30BAHUA

JINYHOCTHbLIE PE3YJIbTATbI

JIn4yHOCTHBbIE pe3ynbTaTbl OCBOEHWS NPOrpaMmbl y4eGHOro kypca «"eoMeTpusi» XxapaKkTepusyTcs:
1) naTpuoTnyeckoe BocnuTaHue:

NposiBNeHMeM MHTepeca K NPOLUIIOMY ¥ HACTOSILLIEMY POCCUMACKON MaTeMaTuku, LLEHHOCTHBIM OTHOLLEHUEM K JOCTKEHUSIM POCCUIMCKNX
MaTeMaTUKOB U POCCUMACKON MaTeMaTUYECKOW LUKOSbI, K UCMOMb30BaHWI0 3TUX JOCTUXKEHWUI B APYrMX HayKax M NpuKNagHblx cdepax;

2) rpaxpaHCKoe U AyXOBHO-HPaBCTBEHHOe BOCNUTaHUe:

FOTOBHOCTBIO K BbINONTHEHUIO 0BA3aHHOCTE rpaXxaaHnHa v peanusauum ero npas, NPEACTaBNEHNEM O MaTeMaTUYeCKUX OCHOBaX
hYHKLMOHUPOBAHWS Pa3NUYHbIX CTPYKTYp, ABNEHWUI, NpoLefyp rpaxaaHckoro obLiecTsa (Hanpumep, BbiGopbl, ONPOChI), FOTOBHOCTbIO K
06CYyKOEHMIO 3TUYECKUX NPOBneM, CBA3aHHbIX C NPAKTUYECKUM NPUMEHEHNEM AOCTUXKEHWUIA HayKW1, OCO3HAHWEM BaXKHOCTU MOpasibHO-
3TUYECKMX NPUHLIMMNOB B AEATENBHOCTU YYEHOTO;

3) TpyAoBoe BocnuTaHue:

yCTaHOBKOIZ Ha aKTUBHOE y4acTue B pelueHUn npakTun4eckux sagad MaTeMaTn4ecKom HanpaBJieHHOCTU, OCO3HAHNEM BaXXHOCTU
MatemMaTu4eckoro O6pa3OBaHMﬂ Ha NPOTAXEeHUU BCEW XW3HW Ans ycnemHon I'IpOd)eCCVIOHaJ'IbHOIZ AeATenbHOCTU U pa3BUTUEM
HeOGXO,D,I/IMbIX yMeHMVI, OCO3HaHHbIM BbI60pOM 1 NOCTpOEeHnEM I/IH,D,VIBI/I,D,yaﬂbHOVI TpaekTopuu O6pa3OBaHMﬂ U XN3HEHHbIX N/1aHOB C y‘-IéTOM
JNMMYHbIX NHTEpPECOB U 06LL|,eCTBeHHbIX HOTpe6HOCTeIZ;

4) acTeTMyecKkoe BOCNUTaHue:

CNOCOGHOCTbIO K AMOLMOHASIbHOMY U 3CTETUYECKOMY BOCMPUSITUIO MaTemMaTUYeckux 06 bEKTOB, 3a4a4, PeLLEeHin, PacCyXAeHWA, YMEHMIO
BMAETb MaTeMaTUYeCckne 3aKOHOMEPHOCTM B UCKYCCTBE;

5) LLleHHOCTM Hay4YHOro NO3HaHUSA:

opveHTauuWel B eATENBHOCT HA COBPEMEHHYHO CUCTEMY Hay4HbIX NMPeAcTaBneHnint 06 OCHOBHbIX 3aKOHOMEPHOCTSX Pa3BUTUSA YenoBeka,
npupoabl 1 o6LwecTBa, NOHUMaHNEM MaTEMaTUYECKOWN HaYKN Kak cpepbl YeNOBEYECKON AeATeNbHOCTU, 3TanoB €€ pasBUTUS Y 3HAYMMOCTMU
NS pasBUTUS LMBUIN3ALMKM, OBMAAEHNEM A3bIKOM MaTeMaTKW U MaTeMaTUYeCKoW KyrbTypol Kak CPEACTBOM MO3HaHWS Mupa,
oBnafieHeMm NpocTenLIMY HaBbIKaMy UCCNEA0BATENbCKOV AeSTENbHOCTY;

6) dpuanyeckoe BocnuTaHue, hopMmpoBaHue KynbTypbl 300POBbS U 3MOLMOHanbLHOro 6naronony4us:

FOTOBHOCTbLIO NPUMEHATbL MaTeMaTn4yeckne 3HaHnA B UHTepecax CBoOero 340poBbA, BeAeHna 340p0oBOro o6pa3a XU3HU (3,D.ODOB09 nuTaHue,
CGaJ'IaHCI/IpOBaHHbIIZ pexum 3aHATUIN 1 OTAbIXA, perynapHas cbmsvlqecn(aﬂ aKTI/IBHOCTb), C(bOpMVIpOBaHHOCTbIO HaBblka pecbnekcmm,
npu3HaHMeM CBOEro npasa Ha OLLII/I6Ky N TAKOro e npasa Apyroro 4enoBeka;

7) akonorn4yeckoe BocnuTaHue:

OopueHTauMen Ha NPUMEHEHNEe MaTeEMaTUYECKMX 3HAHWUI AN pelleHus 3agad B 06nacTyi COXpaHHOCTY OKpYKaloLLe cpeabl, NaHMpoBaHust
MOCTYMNKOB U OLIEHKM UX BO3MOXHbIX NOCIEeACTBUIN As OKpYXKatoLeln cpefbl, 0CO3HaHWEM FnobarnbHOro xapakrepa aKonornyeckux npodrem
1 NyTel X peLeHnst;

8) apanTauusa K U3MeHSALWMMCSA YCNOBUAAM COLManbHON U NPUPOAHOW cpeabl:

TOTOBHOCTbIO K AENCTBUSIM B YCIOBUAX HEONPEAENEHHOCTM, MOBBILLEHNIO YPOBHSI CBOEW KOMMNETEHTHOCTM Yepes3 NpakTUYecKyto
[esiTeNbHOCTb, B TOM YMCHE YMeHUe YUnTbCs Y APYrvX Nofen, npuobpetaTs B COBMECTHON AEATENBHOCTU HOBbIE 3HAHWS, HABbIKW U
KOMMNeTeHLUMN 13 onbiTa ApYruX;

HeoBX0AMMOCTbIO B (hOPMMPOBAHUN HOBbIX 3HaHWI, B TOM Yuciie hopMynnpoBaTb UAEW, NOHATUS, TMNoTesbl 06 06bekTax 1 ABNEHNUsX, B
TOM YKCre paHee HeU3BECTHbIX, 0CO3HaBaTb AedULUTbI COOCTBEHHbBIX 3HAHWUI 1 KOMNETEHTHOCTEN, NNaHMPOBaTh CBOE pa3BUTUE;

CNocoGHOCTbLIO 0CO3HABATL CTPECCOBYIO CUTYaLMIO, BOCMPUHUMATL CTPECCOBYIO CUTYaLMIO Kak BbI30B, TPeByIoLLuii KOHTPMEp,
KOPPEKTMPOBATbL MPUHUMaEMbIE PELLEHUS U AEWCTBUS, (POPMYNMPOBATL U OLEHWUBATL PUCKU U NOCNEACTBUSA, (POPMUPOBATL OMbIT.

METANPEOMETHbIE PE3YJIbTATbI



Mo3HaBaTenbHble yHUBEpCcarnbHble y4ebHble AeCTBUA

BaszoBble noruyeckue AeMcTBUA:

®  BLISIBMSTb U XapakTepn3oBaTb CyLLECTBEHHbIE NMPU3HAKN MaTEMATUYECKUX OGBEKTOB, MOHATUIA, OTHOLLEHUI MEXAY MOHSATUSIMU,
hopmynupoBaTb onpeaeneHns NoHATUI, yCTaHaBNMBaTh CyLLECTBEHHbIN NPU3HaK knaccudmkauum, OCHOBaHWSA Ans o6obweHus
1 CpPaBHEHWSI, KPUTEPUM NPOBOAMMOrO aHanu3a;

®  BOCMpVHMMaTb, (OOPMYNNMPOBaTL U NPeobpas3oBbIBaThL CYKAEHUSA: yTBEPANTENbHLIE N OTPULUATENbHbIE, EANHUYHbIE, YAaCTHbIE U
obLwue, yCrnoBHbIE;

o BbIABNATL MaTteMaTnvyeckne 3aKkOHOMEepHOCTU, B3aUMMOCBA3N U NPOTUBOPEYNA B CbaKTaX, AaHHbIX, Ha6ﬂI-O,D,eHVIFIX n yTBepXaeHunax,
npeannaratb KpUTepun ona BbiABNEeHUA 3aKOHOMepHOCTel7I n HpOTMBOpe‘-{I/IVI;

®  fenaTb BbIBOALI C UCTMONb30BaHNEM 3aKOHOB NOMMKW, AEAYKTUBHBIX M MHOYKTUBHBIX YMO3aKMOUEHWUI, yMO3aKIo4YeHU No
aHanoruu;

. pa3bupaTb AoKasaTenbCTBa MaTEMaTUYECKUX YTBEPXKAEHWUI (NPSIMbIE U OT NPOTUBHOIO), NPOBOAUTL CAMOCTOSITENBHO
HeCnoXHble JoKasaTeNnbCTBa MaTeMaTUYeCKNX (paKTOB, BbICTPaMBaTL apryMeHTauuto, NPUBOAUTL NPUMEPBI U KOHTPNPUMEPbI,
060cHOBbIBaTb COGCTBEHHbIE pacCyXaeHus;

o Bbl6|/|paTb cnoco6 peweHuna yqe6H0|7| 3adavun (CpaBHMBaTb HECKOJ1bKO BapnaHTOB peLleHus, BbI6MpaTb Hanbonee NoAxXoasiLni ¢
WéTOM CaMOCTOATENbHO BblAENEHHbIX valTepmeB).

Ba3oBble uccnenoBaTenbCKme AeNCTBUS:

° ncnonb3oBaTb BOMPOCHI Kak nccnegoBaTenbCKUn WHCTPYMEHT NO3HaHWUA, cbopmynvlposaTb BOMpOCHI, q)VIKCI/IpyI-OLLI,I/Ie
npoTtueope4yue, npo6nemy, CaMOCTOATESNIbHO YyCTaHaBIMBaTb MICKOMO€E U JaHHOe, (bOpMI/IpOBaTb rmnoTesy, aprymeHTupoBaTb
CBOI No3nuuto, MHEHUE;

o npoBOAUTbL NO CAMOCTOATESIbHO COCTaB/IEHHOMY NJ1aHy HECMOXHbIV 9KCIEPUMEHT, HebonbLloe nccnegoBaHue no YyCTaHOBINEHUIO
ocobeHHoCTel MaTteMaTuyeckoro o6bekTa, 3aBUCMMOCTEN 06 LEKTOB Mexay coboit;

° camocTosiTeNbHO hopMynmpoBaTb 0606LLeHMs 1 BbIBOALI MO pe3yrbTaTaM NpoBeaéHHOro HabnaeHus, nccnenoBaHus,
OLeHMBaTb OCTOBEPHOCTL MOJSy4YEHHbIX pe3ynbTaToB, BbIBOAOB M 0606LWEeHNN;

o NporHo3npoBaTb BO3MOXHOE pa3BuUTUeE npoLlecca, a TakkKe BblABUraTb NpeanonioXXeHna o ero passnutun B HOBbIX YCIOBUAX.

Pa6oTta c uHdopmaumei:
®  BLISIBMSTb HEAOCTATOYHOCTb U U3BbITOYHOCTb MHPOPMALMK, AAHHBIX, HEOBXOAUMBIX AN PELUEHUs 3aaum;
®  BbLIGMpaTh, aHaNU3MPOBaTb, CUCTEMATUSNPOBATL M MHTEPNPETUPOBATL MHPOPMALMIO Pa3NUYHbIX BUAOB U POPM MNpeACcTaBneHus;

. BbIGUpaTh hopMy npeacTaBneHust MHpopMaLmm 1 UNNICTPUMPOBATL pellaeMble 3a4a4mn cxemamu, Auarpammamu, UHoM
rpacpmkon 1 nx kKOMBMHaLusiMu;

° OLleHnBaTb HAAEXHOCTb I/IH(bOpMaLlI/IVI No KpuTepuam, npeanoXxeHHbiM ydutenem nnm C(bOpMyJ'II/IpOBaHHbIM CaMOCTOATENbHO.

KOMMyHVIKaTVIBHbIe YHUBepcanbHble y‘-IeGHble OeNCTBUSA:

®  BOCMpWHUMATL U (POPMYSIMPOBATL CYy)XAEHUSI B COOTBETCTBUM C YCIIOBUSIMU U LIENSIMU OBLLEHUS, SICHO, TOYHO, FPaMOTHO
Bblpa)aTb CBOK TOYKY 3PEHUSI B YCTHBIX U NMUCbMEHHbIX TEKCTaX, AaBaTb MOSICHEHUs MO X0y PeLUeHns 3afayun, KOMMeHTMPOBaTb
MOMyYeEHHbI pesynbTarT;

o B xofe obcyxaeHns 3agaBaTb BONPOChI MO CyLlecTBy obcyxaaemon TeMbl, Npobnemsl, peluaemoit 3agayu, BelickasblBaTb UAEN,
HaLeneHHble Ha NMOUCK PELLEHUS, COMOCTaBNSATL CBOM CYXXAEHUS C CY)KAEHUSAMU OPYTUX YYACTHUKOB Ananora, obHapyxuBaTtb
pasnuuune 1 CXoACTBO NO3ULUMIA, B KOPPEKTHON hopme DOpMYynMpoBaTh Pa3HOrNacusi, CBOM BO3paXeHust;

o npeacTaBnATb pe3ynbTaTthl pelleHna 3ajadn, 3KCnepuMmeHTa, nccnenoBaHua, NpoekTa, CaMoCTOATENTbHO BbI6MpaTb daopmaT
BbICTYN/eHua ¢ y‘-IéTOM 3a4ad npeseHTauum n ocobeHHocTel ayanTopuu;

®  [OHMMAaTb M MUCMOMb30BaTh NPEUMYLLECTBA KOMaHAHON U MHOWBUAYaNbHON PaboThl NMPpY PELIEHNN YH4eBHbIX MaTeMaTUYeCKUX
3agad;

. NpYHUMATDL Lieflb COBMECTHOW AEATENbHOCTU, NNAaHMPOBATL OpraHM3aumio COBMeCTHOM paboTbl, pacnpeaensts Buabl paborT,
noroBapuBaTbes, 0b6cyxaaTb npouecc u pesynbtaT paboTbl, 0606LWaTh MHEHUSI HECKOMbKUX Mtoaew;

° y4yacTBOBaTh B rpynnoBbix popmax paboTbl (06CyxaeHust, 06bMeH MHEHUSIMU, MO3rOBbIE LUTYPMbl U ApYrue), BbIMOSHATb CBOO
YyacTb paboTbl U KOOPAMHMPOBaTL CBOU AEWUCTBUS C APYTMMU YNeHaMM KOMaHAbl, OLLeHMBaTb Ka4eCTBO CBOEro BKnaja B obLwumi
NPOAYKT MO KpUTEPUAM, CCHOPMYNMPOBAHHBIM Y4aCTHUKaMW B3aUMOLENCTBUS.

PerynsitTuBHble yHuBepcanbHble y4yebHble AercTBuUsA

CamoopraHusaums:

®  CaMOCTOATENBHO COCTaBMATb NNaH, anropuTM peLLeHns 3ajayum (Mnm ero YacTb), BbibupaTb cnocob pelleHns ¢ yHEToM
VUMEIOLLMXCS PECYPCOB Y COBCTBEHHBIX BO3MOXHOCTEW, apryMeHTUPOBaTb U KOPPEKTUPOBATL BapuaHTbl PELLIEHUI C Y4ETOM HOBOM
MHdopMaumm.

CaMOKOHTPOSb, 3MOLMOHANbHbIN UHTENNEKT:



° BrageTb crnoco6aMu camonpoBepKU, CaMOKOHTPOISA NpoLiecca U pedynbTaTa peLleHust MaTeMaTuieckoi 3ajayu;

. npeasuaeTb TPYAHOCTM, KOTOPbIE MOTYT BO3HUKHYTb MPU PELLEHUN 3a4a4u, BHOCUTL KOPPEKTUBLI B AEATENbHOCTb Ha OCHOBE
HOBbIX OBCTOATENbCTB, HAWAEHHbBIX OLUMBOK, BbISIBNEHHbIX TPYAHOCTEN;

o oueHMBaTb COOTBETCTBUE pe3ynbTaTa AeATEeNIbHOCTU nocTaBneHHON Lenu u ycnosusam, 06bACHATD APUYNHBbI OOCTUXEHUA nUnn
HeJOCTMXeHUA uenun, HaxoauTb OLLII/I6Ky, [aBaTb OLUEHKY npvlo6peTéHHomy onbITYy.

NMPEAMETHBIE PE3YJIbTATbI

K koHLy 0By4eHusi B 7 knacce oby4atoLwmincs nonyyYnT cregyowme npeaMeTHble pesynbTathl:

PacnosHaBatb M3y4eHHblE reoMeTpuyeckne purypbl, oNpeaensiTe X B3auMHOE pacrorioxeHve, n3obpaxatb reomeTpuyeckue urypsi,
BbINOMHATL YEPTEXM MO YCMOBUIO 3afauun. M3MepsiTb NUHENHbIE 1 YrIioBble BENWYUHLI. PellaTb 3agauv Ha BblYMCNEHWE ATTUH OTPE3KOB U
BEMWUYMH YTrII0B.

[enaTb rpybyto OLEHKY NMUHENHbIX U YrNOBbIX BENNYMH NPEAMETOB B pearibHON XM3HW, pa3MepoB NPUPOAHbIX 06bekToB. PasnuyaTb
pasmepbl 3TUX OGBEKTOB MO NOPAAKY BEMUYMHBI.

CTpOVITb YyepTexun K reoMmeTpuy4eckum 3agadam.

Monb3oBaTbcsA NpU3HakaMu paBeHCTBA TPEYrONbHUKOB, MCMOb30BaTh NPU3HaK U CBOMCTBA paBHOGEPEHHBIX TPEeYronbHUKOB Npu
pelueHun 3aaay.

npOBO,D,I/ITb norn4yeckme paccyXaeHusa ¢ UCrnonb3oBaHNeEM reoMeTpuyeckmnx Teopem.

Monb3oBaTbCs NMpU3HaKkaMn paBeHCTBA MPSIMOYTOfbHbIX TPEYronbHUKOB, CBOMCTBOM MeAMaHbl, MPOBEAEHHON K IMNOTEHY3€ NPsiMOYronbHOro
TpeyronbHUKa, B peLleHU reoMeTpruyeckux 3ajad.

OnpefensiTe NapannenbHOCTb NPSIMbIX C MOMOLLBIO YIAOB, KOTOpble 06pasyeT ¢ HUMK cekylasi. OnpeaensiTe NapannensHOCTb NPSIMbIX C
NMOMOLLbIO paBEHCTBA PACCTOSIHWUIA OT TOMEK OQHOW NPSIMON 0 TOYEK APYron NpsiMO.

PewaTtb 3agaun Ha knetyaTon bymare.

npOBO,D,I/ITb BbIYUCINTEHUA N HaXO4UTb YMCIOBbIE U 6yKBeHHbIe 3Ha4YeHuA yrnoBs B reoMeTpudeckmnx sagavax c Ucrnonb3oBaHUeM CyMMbl yrinoB
TPEyrofibHMKOB U MHOIoyroJibHMUKOB, CBOWNCTB yrnos, 06pa3OBaHHbIX npu nepece4vyeHnn OAByxX napanienbHbIX NPAMbIX ceKyu.le|7|. PewaTtb
npakTtnyeckue 3agadn Ha HaxoxgeHue yrnos.

Bnagetb noHATMEM reoMmeTpn4eckoro mecta To4ek. YmeTb onpenenaTtb 6I/ICC9KTpI/ICy yrmawu Cepe,D,MHHbIVI nepneHgnkynap K oTpesky Kak
reomeTpuyeckme Mmecrta To4eK.

(DOpMyJ'WIpOBaTb onpeaeneHnsa oOKpyXHOCTU U Kpyra, XxopAbl U AnamMeTpa OKPY>XHOCTU, NoNb30BaTbCA UX cBoncTBamMu. YMeTb NPUMEHATb 3TN
cBOWCTBa npu pelleHnn 3aaa-.

Bnagetb NOHATMEM ONMCaHHOW OKOMO TPEYrofibHMKa OKPYXKHOCTU, YMETb HaxoauTb €€ LeHTp. MNonb3oBaTbest hakTamu 0 TOM, YTO
BUCCeKTpUCHI YINOB TPEYrofbHUKa NepeceKkatoTCsl B OHON TOYKE, U O TOM, YTO CepenHHbIE NEPNEHAVKYMSIPbI K CTOPOHaM TpeyrofbHuKa
nepecekarTcsl B O4HOW TOYKe.

Bnagetb NoHATMEM KacaTenbHOWM K OKPY>XHOCTU, NONb30BaTLCA TEOPEMOI O NEPNEeHANKYNSAPHOCTM KacaTenbHOW U paguyca, NpoBEAEHHOTO K
TOYKe KacaHusi.

Monb3oBaTbCs MPOCTENLLMMW FEOMETPUYECKUMU HEPaBEHCTBAMM, MOHUMATL UX MPaKTUYECKUIA CMbICHT.

MpoBOANTbL OCHOBHbIE FEOMETPUYECKNE MOCTPOEHUS C MOMOLLBIO LIMPKYNS U NIUHENKN.

K koHLy 06y4eHus B 8 knacce obyyarowmincst NonyymT cnegyrowme npeaMeTHble pe3ynbTaThl:

Pacno3HaBaTtb OCHOBHbIE BUAbI YETbIPEXYTONbHUKOB, MX 3MIEMEHTHI, NMOMb30BaTHLCS MX CBOWCTBAMMU NPU PELLEHUM reOMeTPUYECKUX 3agad.
[MpUMeHsITb CBOMCTBA TOYKM NepeceyeHnss MeanaH TpeyroribHyka (LeHTpa Macc) B pelleHun 3agau.

BnageTb NoHATUEM CpeaHel NMUHAU TPEYToNbHUKA U TpaneLuum, NPUMEHsITb UX CBOMUCTBA NpY PELIEHUN TEOMETPUYECKUX 3afau.
Monb3oBaTbcs Teopemoit daneca U Teopemoit 0 MPONOPLIMOHarbHLIX OTPE3Kax, MPUMEHSITb UX ATl PeLleHUs NpakTUYeckmx 3aaay.

anMeHﬂTb NPU3HaKn FIO,EI,OGVIFI TPEeyrosibHMKOB B peLleHUn reomeTpuydeckmnx 3agau.

Monb3oBaTtbcs TeopeM0|7| I'Ivubaropa Ana peweHuna reomeTpuy4eckux U NnpakTu4eckmnx 3aaad. CTpOVITb MaTteMmaTunyeckyto moaenb B
npakTn4yecknx 3agadax, CaMoCToATesNIbHO AenaTb l-IepTé)K W HaxoauTb COOTBETCTBYKOLNE ONUHDI.

Bnapetb noHATMSIMK CUHYCa, KOCHYCa 1 TaHreHca OCTPOro yrna npsAMoyrofibHOro TpeyrofibHuKka. Monb3oBaTbCst STUMMU NOHATUAMU AN
pelweHna nNpakTun4ecknx sagad.

BbluncnsaTs (pa3nuyHbiMu cnocobamu) nnoLanb TpeyronbHUKa U nioLaan MHOroyronbHbIX curyp (nonb3ysick, rae Heo6xoamnmo,
KanbkynsiTopom). NMpUMEHsITb NONyYEHHbIE YMEHUS B MPaKTUYECKUX 3adavax.

BnapeTb NOHATUSIMU BNUCAHHOMO U LIEHTPANbHOrO Yria, UCNOoNb30BaTh TEOPEMbI O BMIUCAHHbIX Yriiax, yrnax Mexay Xopaamu (CekyLmmm) n
yrre Mexay KacaTenbHOW 1 XOpAoW Npu peLIEeHN reoMeTpuYeckux 3agad.

BnageTtb NoHATMEM ONMMCaHHOro \-IeTpréXyFOﬂbHVIKa, NPUMEHATb CBOWCTBA OMUCaHHOro \-IeTpréXyFOﬂbHVIKa npu pewleHnn 3agad.

anMeHﬂTb nony4YeHHble 3HaHNA Ha NPakTUKe — CTPOUTb MaTemMaTudeckme moaenu Ana sagad peaan0|7| XXWU3HU U NpoBOAUTL
COOTBETCTBYIOLMNE BbIHYUCIIEHUA C NPUMEHEHNEM FIO,EI,OGVIFI 1 TPUroHoMmeTpumn (ﬂOﬂb3yﬂCb, roe HeO6XO,EWIMO, KaﬂbeJ'IﬂTOpOM).

K KoHLy 0By4eHus B 9 knacce oGy4aloLLmMiAcs MonyyuT criefyroLime npeaMeTHble pe3ynbTaTbl:

3HaTb TPUroHOMeTpU4eckne PyHKLMN OCTPbIX YITOB, HAXOAUTL C X MOMOLLbIO Pa3fINyHble 3NIeMEeHTbI MPSIMOYTONbHOrO TPeyronbHMKa
(«peLUeHVe NPSIMOYTONbHbIX TPEYroNbHUKOBY ). HaxoAuTb (C MOMOLLBIO KarbKynsiTopa) ANUHbI U YrIibl ANst HeTabnUYHbIX 3HAYEHUN.

Monb3oBaTbcs hopMynamu NpMBeAEHUs1 U OCHOBHBIM TPUTOHOMETPUYECKUM TOXAECTBOM M1 HAXOXAEHWSI COOTHOLLEHWUI MEXAY
TPUFOHOMETPUYECKUMM BENUUMHAMMN.



Mcnonb3oBatb TeopeMbl CUHYCOB N KOCMHYCOB 114 HaXOXXAEHUA pa3findHbIX 3J1IEMEHTOB TPeyroribH1Ka («peUJeHme TpeerﬂbHI/IKOB»),
NMPUMEHATb UX NpU pelleHnn reomeTpu4eckmnx 3aaas.

BnageTtb noHATMAMMK npeoGpasoBaHMﬂ I'IO,qO6I/Iﬂ, COOTBETCTBEHHbIX 3JIEMEHTOB FIO,D.OGHbIX d)vlryp. Monb3oBaTbcsa cBONCTBaMM FIO,CI,OGI/IFI
NMPON3BOJIbHbIX (bvlryp, YMEeTb BbIHUCNATb ONMUHbI U HaxXoauTb yrnbl y FIO,D.OGHbIX d)vlryp. npl/lMeHﬂTb cBonCTBa FIO,CI,OGI/IFI B NMPaKTU4eCKnX
3agadvax. YmeTb npmBoanUTbL NpumMepbl I'IO,qO6HbIX davlryp B OKpyXawuiemMm mupe.

Monb3oBaTbCA TEOPEMaMU O NPOU3BEAEHUM OTPE3KOB XOPA, O MPOU3BEAEHUN OTPE3KOB CEKYLLMX, O KBaApaTe KacaTerlbHON.

Monb3oBaTbcs BEKTOPaMu, MOHUMATb UX FEOMETPUYECKUIA U (PU3NYECKUIA CMbICTT, IPUMEHSITb UX B PELLEHUN FTEOMETPUYECKUX U DU3NHECKUX
3apad. MpUMeHsATb ckansipHoe npov3BefeHne BEKTOPOB AMsi HAXOXAEHUS ATIMH U YrioB.

Monb3oBaTtbcs MeToaoM KOOpAMHAT Ha NII0OCKOCTU, NPUMEHATL €ro B peLlleHnn reoMmeTpnu4yeCcknx U npakTu4eckmux sagad.

BnageTtb noHATMAMMK npaBUIIbHOro MHOroyroJfibHuUKa, ANHbI OKPY>XHOCTU, ANMHBbI YT OKPY>XHOCTU U pa,qmaHHon Mepbl yrna, ymeTb
BbIHYUCATL NNowlaib Kpyra u ero yacTen. an/IMeHFITb NnoJlydeHHble YMEeHUA B NPaKTUYECKNX 3afadax.

HaxoauTb ocu (Mnu LLeHTpbl) CUMMETPUN UrYp, MPUMEHSITb ABWKEHUS MIIOCKOCTM B NPOCTENLLNX CIyYasX.

MpUMEHSTb NoNyYeHHbIE 3HAHUS1 HA NPaKTUKE — CTPOUTb MaTemMaTuyeckue MOAENU ANs 3aday peanbHo XU3HW U NPOBOAUTL
COOTBETCTBYIOLLME BbIYUCIIEHNS C MPUMEHEHNEM NOA0BMSA 1 TPUFOHOMETPUYECKUX PYHKLMIA (NONb3ysiCb, rae HeobXoanMOo, KanbKynsTOpoMm).

TEMATUYECKOE NIMAHUPOBAHUE

7 KNACC
KonunyectBo yacoB
Ne n/n HaumeHoBaHue pa3genoB u TemM NnporpamMmmbl
Bcero KoHTponbHble pa6oTbl | MpakTuyeckue |
1 lMpocTewwne reomeTtpuyeckue urypsl n nx ceorctea. NamepeHne 14 1
reoMeTpU4ecKkux BENUYMH
2 TpeyronbHWkK 22 1
3 MapannenbHble NpsiMble, CyMMa YrioB TPeyronbHuKa 14 1
4 OKpY>XHOCTb U Kpyr. FeomeTpryeckne nocTpoeHust 14 1
5 MoBTOpeHue, 0606LLeHNe 3HaHWI 4 1
OBLEE KONMMYECTBO YACOB IO MNMPOIrPAMME 68 5 0
8 KIACC
KonuyecTtBo 4yacoB
Ne n/n HanmeHoBaHue pa3fgenoB v Tem NnporpamMmmbl
Bcero KoHTponbHble paboThl | MpakTuyeckue p:
1 YeTbIpEXyronbHUKK 12 1
9 Teopema Paneca n Teopema 0 NPONOpLUOHanbHBLIX OTPe3Kax, 15 1
noaoGHbIe TPeyronbHUKK
3 Mnowaae. HaxoxaeHne nnowagen TpeyronbHUKOB M MHOTOYTOMbHbIX 14 1
uryp. Mnowaan nogobHbIx duryp
4 Teopema lNMudparopa v Ha4Yana TPUroHOMeTpUn 10 1
5 Yrnbl B OKPYXXHOCTW. BnncaHHble 1 onncaHHble YeTbIPeXyronbHUKN. 13 1
KacaTtenbHble kK OKpyHOCTU. KacaHne okpyxHocTen
6 MoBTOpEeHWe, 0606LLeHVe 3HaHWI 4 1
OBLEE KONMMYECTBO YACOB IO MNMPOIrPAMME 68 6 0
9 KINNACC
KonunyectBo yacoB
Ne n/n HaumeHoBaHue pa3genoB v TeM nporpamMmmbl
Bcero KoHTponbHble pa6oTbl | MpakTuyeckue f




1 TpuroHomeTpwsi. TeopeMbl KOCUHYCOB U CUHYCOB. PeLueHne

16
TpeyronbHUKoOB
2 MpeobpasoBaHune nogobusi. MeTpuyeckne COOTHOLLEHNS B 10
OKPY>XHOCTM
3 BekTopsbl 12
4 [ekapToBbl kOOpAUHATbLI HA MNOCKOCTH 9
5 MpaBunbHblE MHOTOYrOSbHUKM. [NvHA OKPYXHOCTU U NnoLaab 8
Kpyra. Belunucnexue nnowanen
6 [BM>XEeHUSI NNOCKOCTN 6
7 MoBTOpeHue, 0606LLEHNE, CUCTEMATU3ALMNS 3HAHWI 7
OBLLEE KOJIMYECTBO YACOB MO NPOrPAMME 68
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