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IlosicHuTeEILHAS 3aMUCKA

[Iporpamma  paspaborana Ha ocHoBe  DenepaibHOTO TOCYIAPCTBEHHOTO 00pa30BATENBHOTO CTAaHAApPTa OCHOBHOTO OOIIEro oOpa3oBaHMS,
yrBepxaeHHoro IIpukasom Munnpocsemenus Poccun ot 31.05.2021 N 287, ¢ y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUM, IPEABSABIAEMBIX K
MaTeMaTH4YeCKOMY OOpa3OBaHUIO, M TPATUIIMNA POCCUMCKOTO 0O0pa3oBaHUs, KOTOPbIE OOECIIEYMBAIOT OBJIAJICHUE KIIOUEBBIMH KOMIICTCHIUSIMU,
COCTaBJISIIOLIMMU OCHOBY Ul HENpPEPHIBHOTO OOpa30BaHUS M CAMOpPa3BUTHUS, a TAKXKE LEIOCTHOCTh OOLIEKYJIbTYPHOTO, JIMYHOCTHOTO M
[I03HABATEIbHOIO Pa3BUTHs oOydarouuxcs. B mporpamme yuteHsl uaen U nojoxeHuss KoHuenuuu pa3BUTHS MaTeMaTHYECKOTO 0Opa3oBaHUS B
Poccuiickoit @enepannu. [Ipeqmer sBrsieTcs o0s3aTeNbHBIM — HA YPOBHE OCHOBHOTO o0Imiero oOpasoBanusi. B 7-9 ximaccax m3ydaercs y4eOHbBIN
Kypc «Anredpa», KOTOPBIA BKIIIOUAET B ce€0sl CIEYIONINE OCHOBHBIE pa3/ielibl COJAEPKAHUS: pa3/ienbl cojiepkanus: «'eomeTpruueckue GUrypbl u ux
CBOMCTBa», «/3MepeHne reoMeTpuyecKux BEIMYUHY», a Takke «/lekapToBbl KOOpAMHATHI Ha IJIOCKOCTHY, «BekTopbl», «/IBHXKEHHUS MIOCKOCTH» U
«IIpeobpazoBanust Moa00Us.

VY4eOHbIi TU1aH npeaycMaTpUBaeT U3ydeHHuEe reOMEeTpur Ha 6a30BOM YpOBHE, UCXOJ U3 HE MeHee 68 yueOHBIX YacoB B y4eOHOM rojy, BCEro 3a
TpH roaa ooyueHus — He MeHee 204 yacos.

1. IInanupyemble pe3yJibTaTbl OCBOCHHMS TpeaMeTa
OcBoenune yueOHOro kypca «['eomerpus» IOODKHO o0OecnednmBaTh JIOCTHKEHHE Ha YPOBHE OCHOBHOIO OOHIEro oOpa3oBaHUsS CIENYIOLIUX

JMYHOCTHBIX, METAIPEAMETHBIX M IPEJIMETHBIX 00pa30BaTEIBHBIX PE3YIIbTATOB:

JIMYHOCTHBIE PE3YJIbTATBI

JINIHOCTHBIE pe3yabTaThl OCBOCHUSI IIPOrPaMMBbI y4eOHOTO Kypca «I'eoMeTpus» XapaKTepH3yOTCs:

[TarpuoTryeckoe BOCIUTAHUE:

NpOSIBJICHHMEM HMHTEpeca K MPOUUIOMY M HACTOSIIIEMY POCCHICKOW MAaTEMAaTHKH, IEHHOCTHBIM OTHOLICHHEM K JOCTH)KCHHSM POCCHHCKHX
MaTeMaTHKOB U POCCHHCKO MaTeMaTHYECKON LIKOJIBI, K UCIIOJIb30BAHUIO ITHX JOCTIKCHUI B IPYrUX HAYKaX U MPUKIAIHBIX cepax.

FpaXAaHCKOe U yXOBHO-HPaBCTBEHHOE BOCIIUTAHHE!

TOTOBHOCTHIO K BBINOJHEHHIO OO0S3aHHOCTCH TpaXIaHWHA W pealu3allid ero Ipas, IPEACTaBICHHEM O MaTeMaTHYeCKHMX OCHOBAaX
(YHKIHOHMPOBAHUS PA3JIMYHBIX CTPYKTYp, SBJICHHI, NPOLEIYp PaXKAaHCKOTO 00IecTBa (BHIOOPHI, OIPOCH U MP.); TOTOBHOCTBIO K OOCYXKICHUIO
ATUYECKUX MPOOJEeM, CBSI3aHHBIX C MPAKTHYCCKUM IPHUMEHEHHEM IOCTIKCHUI HayKH, OCO3HAHHUEM Ba)XHOCTH MOPAJIbHO-ITUYECKUX MPHHIIMIIOB B
AESATEIbHOCTH YIEHOTO.

TpynoBoe BocniuTaHwue:

YCTaHOBKOW Ha aKTUBHOE YYacTHE B PEIICHHH MPAaKTHYECKHUX 3a/lad MaTeMaTW4ecKOW HaIpaBIICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHUECKOTO
00pa3oBaHus Ha MPOTSHKEHUU BCEH KU3HM IS YCIICITHON MPO(ECCHOHANBHOM IESTEIBHOCTH U Pa3BUTHEM HEOOXOMMBIX YMEHHH;

OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBHIYAIbHOW TPAaCKTOPUU OOpPA30BaHUsS M JKH3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX HMHTEPECOB H
00I11eCTBEHHBIX TOTPEOHOCTEMH.



OCTETHYCCKOES BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIIMOHATBHOMY M ACTETHYECKOMY BOCIIPUATHIO MAaTEeMAaTUYECKUX OOBEKTOB, 3a/1a4, PEUICHUH, PaCCYyKICHHUN; YMCHHIO BHJIETh
MaTeMaTH4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

[lenHocTH Hay4YHOTO MMO3HAHUS:

OpHMEHTAILIMEH B JACITEIHHOCTH HA COBPEMEHHYIO CUCTEMY HaY4YHBIX IIPEICTABICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI YETIOBEKA, IPUPOJIBI U
oOmiecTBa, MOHUMAHUEM MAaTEMATHYECKOW HAYKH Kak c(epbl UYEIOBEYECKOW JESTCIBHOCTH, 3TaloB €€ pPa3BUTHS W 3HAYMMOCTH IS Pa3BUTHUS
LIUBUJIM3AIIAH;

OBJIQJICHUEM SI3BIKOM MaTEMaTHUKH U MAaTEMaTHYECKOM KyJIbTYpOU KaK CPEeJICTBOM MO3HAHUS MUPA;

OBJIQJICHUEM MPOCTEHIITMMHU HABBIKAMH HCCIICIOBATEIBCKON JESTETHHOCTH.

dusndeckoe BoCUTaHKuEe, (POPMUPOBAHUE KYAbTYPHI 30POBhS U IMOIIMOHAIEHOTO OJIArOTMOTy Hs:

TOTOBHOCTBIO TPUMEHITh MaTeMaTHUYECKHME 3HAHMS B HMHTEPECAaX CBOETO 3JI0POBbs, BEJCHMS 3J0pPOBOr0 oOpa3a KU3HU (3I0pOBOE THUTAHUE,
cOalaHCUPOBAHHBIN PEXXHUM 3aHATUN U OT/BIXA, PEryIsipHas pu3nUecKasi akTUBHOCTb ),

c(hopMUPOBAaHHOCTHIO HaBbIKa pedIeKCHUU, TPU3HAHUEM CBOETO TIpaBa Ha OMIMOKY U TaKOTO K€ MpaBa JPYroro 4eaoBeKa.

DKOJIOTHYECKOE BOCITMTAHIE:

OpHEHTAIlMe Ha TPUMEHEHHWE MaTEeMaTHYECKWX 3HAHUW IS PEIICHHs] 3aJa4 B OOJACTH COXPAHHOCTH OKPYXKAIOMIEH Cpeibl, TUIAHHUPOBAHUS
MOCTYNKOB M OIEHKU UX BO3MOKHBIX MOCIEACTBHUM I OKPYKAIOIIEH Cpe/ibl;

OCO3HAHUEM TJIOOATBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIEM 1 MyTeH UX PEIICHHUS.

JIM4HOCTHBIE PE3yabTaThI, 00ECIEYNBAOIINE aANTAIIAI0 00yUJAIOMIErocs K H3MEHSIOIIMMCS YCIOBUSAM COIUATLHON M IPUPOTHON CPEJIbI:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH

KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JIEATEeIbHOCTh, B TOM YHUCJIC YMEHUE YUYUTHCS y JIPYrUX JIIOACH, TPHOOpPETaTh B COBMECTHOM JCATEIHHO CTH
HOBBI€ 3HAHMS, HABBIKM M KOMIIETEHIIUH U3 OTIbITA IPYTHX;

HEOOXOUMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHWH, B TOM YKCIIe (OPMYJIUPOBATH HICH, TIOHITHS, TUIIOTE3bl 00 0OBEKTaX M SBIICHUSAX, B TOM YHCIIS
paHee He U3BECTHBIX, 0CO3HABATh ACHUIINTHI COOCTBEHHBIX 3HAHUN U KOMIIETCHTHOCTEH, IIJIAHUPOBATh CBOE pa3BUTHE;

CIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIlMIO, BOCIPUHUMATh CTPECCOBYIO CHTYAIMIO KaK BBI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH
MIPUHUMAaEeMbIE PEUIeHUs U JeCTBUS, GOPMYIHpPOBATh U OIICHUBATh PUCKU U MOCIEICTBUA, GOPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3VYJIbTATHI

MemanpedmemHsie pe3ysbmamel 0C80eHUA Mpozpammel y4ebHo2o Kypca «leomempus» xapakmepusytomcsa 0871a0eHuemM YHUBEPCAIbHBIMU
M03HABATENbHBIMU JIEHCTBUSIMHU, YHUBEPCATbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCATbHBIMU PETYISITUBHBIMU JCHCTBUAMH.

YHuBepcanpHbIe MMO3HABATEIbHBIC JAEUCTBUSA 0OecreunBaroT GOopMUPOBaHHE 0Aa30BBIX KOTHUTHBHBIX MPOIECCOB 0OyYarOMINXCsl (OCBOGHHE METOJIOB
MO3HAHUS OKPYKAIOIIEr0 MUPa; MPUMEHEHHE JIOTHUECKUX, HCCIIEI0BATENbCKUX OMepaluii, yMeHuii paboTaTh ¢ uHpOpMaIHeii).

ba3oBbie moruueckue aeicTBUA:



BBISIBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPH3HAKK MAaTEMAaTUYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUH MEXIY MOHATUAMH; (POpMYIHpOBAThH
OTIpe/IeJICHNs TIOHATUH; YCTaHABIMBATh CYILIECTBEHHBII MPU3HAK KiIacCU(UKAIIMN, OCHOBAHUS Ui 0000UICHNUS U CPAaBHEHUS, KPUTEPUU TIPOBOIUM OT'O
aHaJln3a;

BOCIIPUHUMATh, POPMYIUPOBATh U MPe0OPa30BBIBATH CYKICHUS: YTBEPAUTEIbHBIEC U OTPULIATEIbHBIE, €IMHUYHbIE, YACTHBIE U 00IIKE; YCIOBHBIE;

BBISBJIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M TPOTHUBOpPEYMs B (PaKTax, AAHHBIX, HAOIIOACHUSAX M YTBEPKICHHUAX; IMpEIararh
KPUTEPUH JUIs BBISBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIA;

JIeNIaTh BBIBOJIbI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, ACTYKTUBHBIX U UHIYKTUBHBIX YMO3aKIIOUEHHUH, yMO3AKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh 10Ka3arenbCTBa MAaTEMATUYECKUX YTBEPKICHHUM (TpsAMbIE U OT MPOTUBHOIO), MIPOBOJUTH CAMOCTOSITEIbHO HECIIOXKHbBIE JJOKAa3aTebCTBA
MaTeMaTHYeCKUX (paKTOB, BBICTpaUBaTh apryMEHTAIINIO, IPUBOIUTEH IPUMEPBl U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh croco0 pemieHrs ydyeOHOHM 3anauu (CpaBHHMBAaTh HECKOJBKO BAapUAHTOB pEILIEHUS, BbIOMpaTh Haubosiee MOAXOAAIIUH € Y4ETOM
CaMOCTOSITEJIBHO BBIJICJIEHHBIX KPUTEPUEB).

basoBble uccnenoBarensckue AeMCTBUS:

HCII0JIb30BAaTh BOIPOCHI KaK MCCIEA0BATENbCKUII MHCTPYMEHT MO3HaHUS; (POpMyIHpoBaTh BONPOCH, (UKCUPYIOIIME HMPOTHUBOpEUYHE, IMpodiemy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HUCKOMOE U JaHHOE, (POPMUPOBATH TUIIOTE3Y, ApTyMEHTUPOBATh CBOIO MO3HUINI0, MHEHHUE;

MIPOBOJUTH IO CaMOCTOSITEIbHO COCTABJIEHHOMY IUIAHY HECJIOXHBIA SKCIEPUMEHT, HEOOJBIIOE HCCIEAOBAHHE 10 YCTAaHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTH4EeCKOTO 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXKTY CO00M;

CaMOCTOSITENILHO (POPMYITHPOBATH 0O0OOIIECHHS U BBIBOJIBI 110 pPE3yJIbTaTaM MPOBEAEHHOTO

HaOJIO/ICHUS, HCCIIEI0BAHUS, OLICHUBATDH JOCTOBEPHOCTD MOJYYEHHBIX Pe3yIbTaTOB, BEIBOJIOB U 0000IIEHNUI;

MIPOTrHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBABUTaTh MPEANOJIOKEHHUS O €r0 Pa3BUTHUH B HOBBIX YCIOBHSIX.

Pabota ¢ nadopmanmeii:

BBISIBIISITH HEIOCTATOYHOCTH U U30BITOYHOCTh MHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX JJISl PELICHHS 33/1a4H;

BBIOMpATh, AHATTU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMALIMIO PA3IUYHBIX BUJIOB U (hOPM MpEACTABICHUS;

BbIOMpaTh (OpMy TMpeacTaBieHuss WHGOPMALKMU U WUIIOCTPUPOBATh pElIaeMble 3aJaud CXeMaMH, JdarpamMMaMu, HHOW Trpadukoid U ux
KOMOMHALMSAMU;

OIICHUBATh HAAEKHOCTh UH(POPMALIMH IO KPUTEPHSIM, MIPEITI0KEHHBIM YUUTENIEM WIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

YHuBepcanbHble KOMMYHUKATHBHBIE JEHCTBUS 00ecieynBatoT C(HOPMHUPOBAHHOCTh COLMATBHBIX HABBIKOB O0YYarOINXCS.

Oo6uenue:

BOCIPUHUMATh U (POPMYIUPOBATH CYKJIEHUSI B COOTBETCTBHM C YCJIOBUSMHU U LIEISIMHU OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHMSI B YCTHBIX U TMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS MO X0y pelleHHs 3a/1aui, KOMMEHTHPOBATh MOTYUYEHHBIH pe3yabTar;

B X07ie 00CYX/IeHH 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKAaeMoil TeMbl, MpoOIeMBbl, pelraeMoil 3aJjauu, BbICKA3bIBaTh UEH, HAllEJIEHHbIC Ha TOUCK
pelIeHHs]; COMOCTABIATh CBOU CYXKJIEHHS C CY)XKJICHUSAMH JPYrUX YYaCTHUKOB AMaiora, 0OHapyKMBaTh pa3jinive U CXOJCTBO MO3UIMN; B KOPPEKTHOM
bopme GpopMyTHpOBATH Pa3HOIIACHS], CBOU BO3PAKEHUS;



MPEJCTaBIATh PE3YIbTAThl PEIICHHS 3a/1a4M, SKCIIEPUMEHTA, UCCIICAOBaHMs, IPOCKTA; CAMOCTOSITEIBHO BHIOMPATh (POpMAT BBHICTYIUICHHUS C YU4ETOM
3aJad Ipe3eHTallud U OCOOCHHOCTEN ayIUTOPUH.

CoTpyIHUYECTBO:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBHUIYaTbHON paObOTHI PU PEIIEHUH YUeOHBIX MaTEMaTHYECKHX 33/1a4;

IIPUHUMATh 1I€JIb COBMECTHOW JEATEIbHOCTH, IJIAHUPOBAaTh OPraHU3allMi0 COBMECTHOW pabOThl, paclpeaeisTh BUJIbl padOT, OroBapuUBaThCs,
0o0CyKIaTh MpoIece U pe3ynbTaT paboThl; 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

Y4acTBOBATh B TPYMIIOBBIX popMax padboTsl (00CyKIeHUsI, 0OMEH MHEHUSIMHU, MO3TOBBIC IITYPMBI H JIp.);

BBITNIOJIHATH CBOIO YaCTh padOThl U KOOPAUHUPOBATH CBOU JAECHCTBUS C APYTUMHU YWIEHAMU KOMaH/bI;

OIIEHMBATh KAYECTBO CBOET0 BKJIaJa B OOLINI MPOAYKT IO KPUTEPUSIM, CHOPMYINPOBAHHBIM yIaCTHUKAMH B3aUMO/IEHCTBHUS.

VYHuBepcanbHble pEryIsTUBHbIE IEHCTBUS 00ecIeunBalOT (OPMUPOBAHUE CMBICIOBBIX YCTAHOBOK M KU3HEHHBIX HABBIKOB JIMYHOCTH.

Camoopranu3anus:

CaMOCTOSITEJIBHO COCTABJIAThH IUIAaH, aIrOPUTM pEelIeHMs 3a/aud (WK €ro 4acTbh), BHIOMpATh CIOCOO pEIIeHUs C YYETOM HMEIOUIUXCS PECypcoB U
CcOOCTBEHHBIX BO3MOKHOCTEW, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI pEIIEHUN ¢ y4ETOM HOBOW MH(pOpMaIUU.

CaMOKOHTpOJIB:

BIIAJIETh CIIOCO0aMH CaMOIIPOBEPKHU, CAMOKOHTPOJIA MpOLiecca U pe3yabTaTa pelieHnsl MaTeMaTHYecKou 3a/1auu;

IPEIBUAETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTb IIPH PEIIEHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B IESTEILHOCTh HA OCHOBE HOBBIX 00CTOSITEIbCTB,
HallIeHHBIX OIINOOK, BBIABIEHHBIX TPYIHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3yiibTaTa JEATEILHOCTH IMOCTABIICHHOMN IIEJIM U YCIOBUSIM, OOBSICHATD MMPUYMHBI JOCTHKEHUS WM HEJIOCTHXKCHHS I1EJIH,
HaxO0JIUTh OIIUOKY, TaBaTh OLIEHKY TPHOOPETEHHOMY OIIBITY.

ITPEJMETHBIE PE3YJIbTATHI

OcBoenune yaeOHOTO Kypca «I'eomeTpusi» Ha ypOBHE OCHOBHOTO 00IIIeTr0 00pa30BaHus JOJKHO 00ECIeUNBaTh JOCTKEHUE CIASAYIONTUX MPEIMETHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

7 Knacc

Pacrnio3naBatsh HU3YUYCHHBIC I'COMETPUYICCKHUC (I)I/Il"prI, OIIPCACIIATh UX B3aMMHOC PACIIOJIOXKCHUC, I/I306pa)KaTI> ICOMCTPHUUCCKUC CI)I/IprbI; BBIIIOJIHATB
YCPTEIKU 110 YCIOBUIO 3a1aYU. I/I3Mep$ITB JIMHEHHBIC U YIJIOBBIC BCJIMYHUHBI. Pemiats 3agaun Ha BRIYMCIICHUE JJIUH OTPE3KOB U BCIIMYUH YIJIOB.

l[e.]'[aTL Fp}I6y10 OLICHKY JIMHENHBIX U YIJIOBBIX BCJIMYHH IIPEAMCETOB B peanLHoﬁ JKU3HU, Ppa3MCPOB ITPUPOJHBIX 00BekToB. PaznmnyaTs Pa3sMCpPLI OTUX
00BEKTOB IO MOopAAKY BCJIMYNHBI.

CTpOI/ITB YCPTECIKU K TCOMCTPUICCKUM 3a/lavaM.
Ilonp30BaThCs IMpHU3HaKaMu paBCHCTBA TPCYT'OJIbHUKOB, UCIIOJIb30BATh IMIPU3HAKH U CBOIMCTBaA paBHO6e,Z[peHHLIX TPCYIrOJIbHUKOB IIPU PCIICHUU 3a1a4.
HpOBOI[I/ITB JIOTUYCCKUC PACCYKIACHUA C UCIIOJIb30BAHUEM I'COMCTPUUCCKUX TCOPCM.

Ilonp30BaThCs MMpU3HAKaMH PpPaBCHCTBA MPAMOYTOJIbHBIX TPCYTOJIbHUKOB, CBOICTBOM MCIHAaHbI, HpOBCHéHHOﬁ K THUIIOTCHY3C MNPAMOYTOJBHOI'O
TPCYroJIbHUKA, B pCIICHUU I'COMCTPHUICCKUX 3a/1a4.



OmnpenensTh NapayIeNbHOCTh MPSIMBIX C TIOMOLIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMU cekymias. OnpeaensTb napaieNbHOCTh MPSIMBIX ¢ TIOMOIIBIO
PaBEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPAMOM 10 TOYEK APYTrOU IIPSIMOM.

Pemrare 3agaun Ha kieTyaToil Oymare.

[IpoBOANTE BHIYMCIICHUS W HAXOJUTh YHCIOBbIE M OYKBEHHBIC 3HAYCHHS YIJIOB B T€OMETPUYECKMX 33/Ja4ax C HCIOJIB30BAHHEM CYMMBI YIIIOB
TPEYrOJbHUKOB M MHOTIOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IIpPU IEPECEYEHMM JBYX NapaluieibHBIX MpsIMBIX cekymeld. Pemats
IIPAKTUYECKHE 3a7a4X HA HAXOXKICHHE YIJIOB.

Brnanerp MOHATHEM TeOMETPUYECKOTO MECTa TOYeK. YMETh OMNPENeNiaTh OHMCCEKTPUCY VyIJIa M CEPEeIUHHBIN MEPIeHAMKYISp K OTPEe3Ky Kak
r€OMETPUYECKHE MECTA TOYEK.

DopMyIHpOBaTh OMpPENENIECHNUS OKPY)KHOCTH W Kpyra, XOpAbl M JAUaMeTpa OKPY)KHOCTH, IOJIb30BaThCSl MX CBONCTBAMHU. YMEThb HNPHUMEHATH 3TU
CBOMCTBA IIPU PEIICHNUH 3a/1a4.

Bnanerp moHsTHEM ONMUCAaHHOW OKOJIO TPEYroJIbHUKA OKPY)KHOCTH, YMETh HaxoIuTh €€ 1eHTp. [lonb3oBaThecs pakTamMu O TOM, YTO OMCCEKTPUCHI
YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCA B OJHOM TOUKE, U O TOM, YTO CEPEIUHHBIE MEPIIEHIUKYISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHON
TOYKE.

BrageTs noHsTHEM KacaTeabHON K OKPYKHOCTH, MOJIb30BaThCS TEOPEMOM O MEPIEHINKYIISIPHOCTH KacaTeIbHON U pajnyca, MPOBEAEHHOTO K TOUKE
KACaHMS.

ITonp30BaTbCs MPOCTENIIMMHA F€OMETPUYECKAMH HEPABEHCTBAMH, IOHUMATh UX MIPAKTUYECKANA CMBICIL.

IIpoBOIUTH OCHOBHBIE TEOMETPUYECKUE TIOCTPOEHUS C MIOMOILUBIO IUPKYJIS U JINHEHKH.

KJIacC

PacriozHaBaTh OCHOBHBIE BU/IBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTHI, ITOJI30BATHCA X CBOWCTBAMU IPU PEIIEHUM I'€OMETPUYECKUX 3a1ad.

IIpuMeHsATH CBOIMCTBA TOUKH MEpECEUEHUs] MeIMaH TPEYTroJIbHUKA (LIEHTpa Macc) B pelleHUH 3aau.

Bnagers moHsATHEM CpeOHEH JIMHUU TPEYroJIbHMKA M TpaleuuH, NPUMEHATh MX CBOMCTBA NPU PELICHUH reoMeTpudeckux 3anad. Ilonp3oBaTbes
Teopemoii dasneca ¥ TEOpPEeMOU O MPONOPLIMOHAIBHBIX OTPE3KaX, IPUMEHATH UX Ul PEILICHUS IPAKTUYECKUX 3a1a4.

[TpuMeHATh NpU3HAKK [10100US TPEYTOIBHUKOB B PEILIEHUU T'€OMETPUYECKHX 3a/1au.

[Tonp3oBaTbesa Teopemoii Iludaropa ans pemieHus reoMeTpUYECKUX U MpakTHUecKuX 3aaad. CTpOUTh MaTeMaTHUYECKYI0 MOJENb B MPAKTHYECKUX
3aJ1a4ax, CaMOCTOSITEJIbHO J€JIaTh YEPTEXK U HAXOAUTH COOTBETCTBYIOINE JJINHBI.

Bnagers noHATHAMM CHHYCa, KOCMHYCa M TaHI'€HCA OCTPOrO yIJla MPsIMOYTOJIbHOIO TpeyroJibHUKA. [10/1b30BaThCs ATUMH NOHATUAMMU I PELICHUS
IIPaKTUYECKUX 3aa4.

BeraucisaTh (pa3nuuHbpIME CI0co0aMu) TUIOMIAAb TPEYTOJIbHUKA U TUIOIIAJAN MHOTOYTOJIBHBIX GUTYD (TOJB3YACH, TIe HEOOXOAUMO, KaIbKYISTOPOM ).
[IpuMEHATH OTyYEHHbIE YMEHUS B IPAKTUYECKUX 3a7adax.

Brnaners MOHATHSAMHU BIMCAHHOTO U LIEHTPAJIbHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI O BIIUCAHHBIX YrjlaX, yriax MEeXIy XOopJaMu (CeKYyIIMMHU) U yrie
MEXAy KacaTeJIbHOM U XOpA0H IIPU PEILIEHUU N'€OMETPUUECKHX 3a1a4.

Bnagers MoHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHSTH CBOMCTBA OMMCAHHOIO YETHIPEXYTOJIbHUKA IIPU PEIICHUN 3a]1a4.



[IpuMeHsTh NOMyYEeHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEeMaTHUYECKUE MOJCIIM NSl 33Jla4 PEeaIbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE
BBIYHCIICHUS C IPUMEHEHHUEM I10I00USI U TPUTOHOMETPUH (TIOJIB3YSACH, TJI€ HEOOXO0AUMO, KATBKYIISITOPOM).

Kjacc

3HaTh TPUTOHOMETPUUYECKUE (DYHKIIMH OCTPHIX YTJIOB, HAXOJIUTh C UX IMOMOIIBIO PA3IUYHbIC JIEMEHTHI MPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pelIeHne
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO0 KABKYIIATOPA) JUIMHBI U YIJIBI JJT1 HETAOMMYHBIX 3HAYCHUIA.

[Tonp3oBatbest  (hopMysiaMd TPHBEACHUS W OCHOBHBIM TPUTOHOMETPHUYECKHM  TOXKISCTBOM JUIS HAXOXKJICHUS COOTHOIICHHH MEXIy
TPUTOHOMETPUUYECKUMHU BEIIMYNHAMU.

Hcnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKICHUSI PA3JIMUHBIX SJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSITh UX
MIPU PEIICHUH TEOMETPUUECKHX 3a/1a4.

Brnagets mnoHsTHSIMEH TipeoOpa3oBaHUsS TOJ0OHMS, COOTBETCTBEHHBIX JJEMEHTOB mMOJM00HBIX (uryp. Ilomp3oBaTbes cBOWCTBaMH MOA0OUS
MIPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH JUTMHBI M HAXOJUTh YIIIBI Y MOA0O0HBIX ¢uryp. [IpuMeHaTs cBoicTBa MOJ00MS B MPAKTUYECKUX 3a/iadax.
YMeTh MPUBOIUTE IPUMEPHI TIOTOOHBIX QUTYP B OKPYXKAIOIIEM MHPE.

[Tonp30BaThCst TEOpEMaMU O MPOU3BEACHUH OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThCsl BEKTOpAMHU, IOHUMATh WX TEOMETPUUICCKUN M (PU3UIECKUN CMBICI, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX U (PU3MUECKHX 3a7ad.
[IpuMeHsTh CKaIsIpHOE MPOU3BEICHNE BEKTOPOB ISl HAXOKICHHS JJTUH U YIJIOB.

[Tonp30BaTHCSI METOIOM KOOPJIMHAT Ha TUIOCKOCTH, TPUMEHSTH €r0 B PEIICHUH T€OMETPUYECCKUX U MPAKTUYECKUX 3a/1a4.

BrageTs MOHATHSIMU MPaBUILHOTO MHOTOYTOJBHUKA, JUTMHBI OKPYXKHOCTH, JJIMHBI TYyT'd OKPY)KHOCTH M PaJuaHHON MEpHI YIJia, YMETh BBIUUCIATH
IJIOIIA b Kpyra U ero yacteid. [[puMeHsTh moydeHHbIe YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Haxonuth ocu (Wit IEHTPBI) CUMMETPUH (PUTYp, TPUMEHSATH IBHXKEHUSI INTIOCKOCTH B IPOCTEUIIINX CITydasX.

[IpuMeHsTh MOJydYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEeMaTHYCCKHUE MOJCIH JIJIS 33aJlad pPealbHOW JKU3HHU M MPOBOJIUTH COOTBETCTBYIOIINE
BBIYUCIICHUS C IPUMEHEHHEM T10I00MSI M1 TPUTOHOMETPUYECKUX (PYHKITUH (TI0JIB3YSCh, TJIe HEOOX0AUMO, KAJIbKYISATOPOM).

2. Copaep:xaHue nmpeaMera

KJ1acc

Havanpubie monsatus reomerpun. Touka, mpsiMasi, OTPe30K, JIiyd. Yroia. Buasl yrios. BepTukanbabie U cMexHbIe yriibl. buccekrpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapajuieIbHOCTh U IEPIICHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunblie Gurypsl. OCHOBHBIE CBOICTBa 0CeBOM cuMMeTpHuH. [IpuMepbl CHMMETPHH B OKPYXKAIOIEM MHpE.

OcHOBHBIE IOCTPOEHUS C IIOMOIIBIO IUPKYAS U TuHelku. TpeyronbpHuk. Beicota, Mmeauana, GuccekTpuca, X CBOMCTBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUH TpeyroJibHUKU. HepaBeHCTBO TPpeyroibHHKA.

CBoiicTBa U MPU3HAKH PaBHOOEIPEHHOTO TpeyroyibHUKa. [Ipu3Haku paBeHCTBA TPEYTOJIBLHUKOB.

CBoiicTBa U MPU3HAKH MapaJIENbHBIX TPsMbIX. CyMMa yIIIOB TPEYroJbHUKA. BHEIIHNE yIIibl TPEyroJibHUKA.



[IpsimoyronpHblil  TpeyroapHUK. CBOMCTBO MeIMaHbl NIPSIMOYTOJIBHOTO TPEYrOJIbHUKA, IPOBEIEHHOW K rumoreHyse. IlpusHaku paBeHCTBa
IIPSIMOYT'OJIbHBIX TPEYTOJIbHUKOB. [IpSIMOYTrobHBIN TPEYroNbHUK C YoM B 30°.

HepaBenctBa B TeoMeTpuH: HEpaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOW, TeopemMa O OoJiblieM yrie W OoJbIIeld CTOpOHE
TpeyrojpHuka. lleprnenuKkyasp u HakJIOHHAsL.

I'eomerpuueckoe mecto Touek. buccekTpurca yria v cepeIMuHHBIN NEPIEHIUKYISAP K OTPE3KY KaKk F€OMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb U KpyI, XOpJla U IUaMeTp, UX CBOKCTBA. B3anMHOE pacnoliokeHrne OKpYKHOCTH U npsimoil. KacarenbHast ¥ cekylias K OKpYKHOCTH.
OKpyXHOCTb, BIUCAaHHAs B yroj. BrincanHasi 1 onycaHHas OKPYKHOCTHU TPEyroJibHUKaA.

KJ1acc

Yerbipéxyronpuuku. [lapannenorpamm, ero mpu3Hakud M cBOMcTBa. YacTHble cilydad HapajiielorpaMMOB (IIPSIMOYTOJIBHHMK, poMO, KBajapaT), UX
MpU3HAKU U cBoiicTBa. Tpamenus, paBHOOOKas Tparnelus, e€ CBONCTBa U Npu3Haku. [IpsaMoyronbpHas Tpanemus.

Meron yaBoenust meauansbl. LlenTpanbHas cummetpusi. Teopema @aneca U TeopeMa 0 NPONOPIHUOHAIBHBIX OTPE3KaXx.

CpenHue TMHUY TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKa.

[Tono6ue TpeyroabHUKOB, K03 dunnent noaodus. [IpusHaku noaoOust TpeyroabHUKOB. [IpuMenenne nogo0us npu peneHu NPakTUIeCKUX 3a1au.

CpoiictBa muomaneil reomerpuyeckux ¢uryp. @opmynsl Ais IUIOMAAN TPEeYrojbHHKA, Mapajuienorpamma, pomba u Ttpaneruu. OTHOIIEHHE
101 A IeH TT0J00HBIX QUTYD.

Brruncnenue mioimazeit TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa mpu pemeHuy MPaKTUYSCKUX 3a/1a4.

CuHYC, KOCHHYC, TaHI€HC OCTpPOro yrja HpsIMOYrOJIbHOIO TpeyrojbHHUKAa. OCHOBHOE TPUTOHOMETPHUUYECKOE TOXKIECTBO. TPUrOHOMETPUUYECKHE
¢dbyaknuu yrimos B 30°, 45° u 60°.

Brnucannple M LEHTpalIbHBIE YIUIBI, YroJl MEXIY KacaTeIbHOW M XOPAOH. YTibl MEXIy XOpAaMH M CEKylMMU. BrucaHHble UM ONHCAHHbBIE
4eThIpEXYroJibHUKH. B3aumHoe pacnonoxenue IByx okpyxkHocteil. Kacanue okpyxnocreit. O0uiue kacateiabHble K JBYM OKPYXHOCTSIM.

9 knacc

Cunyc, kocunyc, Tanrerc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIeCTBO. DOpMYyIibl MPUBEACHUS.

Pewmenne tpeyronpHukoB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PelieHne mpakTHUecKuX 3a7ad C MCIOJIb30BAHMEM TEOPEMbI KOCMHYCOB U
TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nomobus. [lomobre coOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 Ipou3BEACHUU OTPE3KOB XOPA, TEOPEMBI O POU3BEACHUH OTPE3KOB CEKYILIUX, TEOPEMA O KBAJIpaTe KacaTelIbHOM.

Bekrop, [uinHa (MO/ysb) BEKTOpa, COHAIIPABIEHHBIE BEKTOPBI, MPOTUBOIIOJIOKHO HAIIPABICHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIlEpalluy HaJ BEKTOpaMu. Pa3noxkeHune BEKTopa Mo IByM HEKOJUIMHEApHBbIM BekTopaM. KoopauHatel BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE I HAX0XKICHUS UIMH U YIJIOB.

JlexkapTOBbl KOOPAMHATHI HA IJIOCKOCTH. YPaBHEHUS NPSIMOHW M OKPY)KHOCTH B KOOpPJAMHATaX, IEPECEYEHHE OKPYXKHOCTEH W HpsMbIX. Merton
KOOpPJMHAT U €ro NPUMEHEHNE.



[IpaBunbHbIe MHOTOYTOIbHUKH. JlIMHA OKpyKHOCTH. ['pagycHas v paauaHHas Mepa yrila, BHIYMCIEHHUE JJIUH AYT OKpykHocTel. Ilmomanp kpyra,
CEKTOPa, CETMEHTA.
JIBM>KEHUS IJIOCKOCTH M BHYTPEHHHE CUMMETpHUH GUTyp (31eMeHTapHbIe npeacTaBienus). [lapannensusiii neperoc. [ToBopor.

3.TemaTnueckoe NJIAHUPOBAHHE.
7 kiace

No HaunmeHnoBanue pasienos u KonnuectBo Bunel nestensHOCTH 2 (1) OP
n/m TE€M MPOTPaAMMBI 4acoB, U3 HUX
KOHTPOJIBHBIX/TI
PaKTHYECKHUX
pabot

1 IMpocreiimme 14 DopMyJTHPOBATH OCHOBHBIC MOHSITHUS W OMPEICIICHUS. https://resh.edu.ru/
reoMeTrpuyeckue Gpurypbi Pacno3HaBaTh U3y4YeHHBIE TEOMETPUIECKHE (DUTYPBHI,
" UX CBOUCTBA. onpeac/JasdaTb MX B3aUMHOC PACIIOJIOKCHUC,
U3mepenne BBINOJIHATH YEPTEK 0 YCIOBUIO 3a1aH.
reoMeTPHYeCKIX BeIHIHH IIpoBoaAUTH MPOCTEHIIINE ITOCTPOCHUS C TTOMOIIBIO
WPKYJIST U JINHCHUKH.

3MePSATh JIMHCHHBIC U YTJIOBbIC BEITUYNHbI
TEOMETPUUECCKUX U MPAKTHISCKHUX OOBECKTOB.
Onpenejsith «Ha rjia3» pa3Mepbl pealbHbIX 0OBEKTOB,
NMPOBOJIUTH I'PYOYIO OIICHKY UX Pa3MEpOB.
Pemarh 3a1auyu fia BBIYMCIICHUE JJIUH OTPE3KOB U
BCJIMYHH YTJIOB.
Pemiarp 3a1a4u Ha B3aMMHOE PACOJIOKECHUE
reoMeTpUYEeCKUx QUryp.
IIpoBoauTH KiIacCU(UKALNIO YIIIOB, BHIYHCIATH
JIMHEWHBIC U YIJIOBBIC BEIIMYUHbBI, IPOBOJIUTH
HEOOXOAUMBIC JOKa3aTeIbHbIC PACCYKICHHUS.

3HAKOMHUTHCSI C HICTOPHUE Pa3BUTHSI T€OMETPUU

2 TpeyronbHuku 22 Pacno3HaBarb 11apbl paBHBIX TPEYrOJbHUKOB Ha https://resh.edu.ru/
TOTOBBIX YepTekKax (C yKazaHHUEM NPU3HAKOB).
BbiBoauTh cienacTtBusi (PaBEHCTB COOTBETCTBYIOIIUX
3JIEMEHTOB) U3 PABEHCTB TPEYTOJBHUKOB.
PopmyupoBaTh OIIpENEIICHUS: OCTPOYT'OJIBHOTO,
TYyHOOYTOJIBHOTO, TIPSMOYTOJBHOTO, PaBHOOEIPEHHOTO,
PaBHOCTOPOHHEI'O0  TPEYTOJIBHUKOB; OHUCCEKTPHUCHI,
BBICOTBI, MeOuUaHbl TPEYrOJBbHUKA; CEPEAUHHOIO
IEePHEHAUKYJIIApa OTPE3Ka; IEPUMETPATPEYTrOJIbHUKA.
PDopMmyIHupoBaATH CBOMCTBA 54 MPU3HAKHA




paBHOOEPEHHOTO TPEYrOJIbHHUKA.

Ctpouth 4YepTeXxH, pemiaTb 3aJ4a4d C [OMOIIBIO
HaXO0>KJE€HHUS PABHBIX TPEYTOJIHLHUKOB.

IIpuMeHSATH TOpPHU3HAKH PABEHCTBA NPSIMOYTOJIBHBIX
TPEYTOJLHUKOB B 3ajladax.

HUcnoan3oBaTh HU(POBBIE PECYpPCH AJI MCCAEIOBAHUS
CBOWCTB M3y4aeMbIX (UTYD.

3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHUI I'€OMETPUU

IMapaneabHble IpsiMbIe,
CyMMa yIJI0B TPeYroJibHUKA

14

@opMyIUPOBATH MOHATHE TTAPATIICTBHBIX MTPSIMBIX,
HAXOUTh MPAKTUYECKUE TIPUMEPHI.

HN3yuaTrs cBolicTBa yIJIOB, OOpa3OBaHHBIX MpPHU
MIEpPECEeYEHNUN MNapajJIeJIbHBIX  HOPSIMBIX  CEKYIIECH.
IIpoBoauThs aOKa3aTeJbCTBA IAPAUICIBHOCTH JBYX
OpsIMBIX C TOMOIIBIO YIJIOB, OOpa30BaHHBIX IIpHU
IEPECEYEeHUN DTUX NOpsIMBIX TPETbEeHd  OPSIMOM.
BbiuucasTth CyMMy  YIJIOB  TpEyrojbHHKa U
MHOT'OYTOJILHUKA.

Haxoaurhb yuncioBbie U OyKBEHHbIE 3HAUEHUS yIJIOB B
T€OMETPUUYECKHUX 3a/1a4aX C UCIOJIB30BAHUEM TEOPEM O
CyMMe€ yIJIOB TPEYTOJIbHUKA U MHOTOYTOJIBHHUKA.
3HAKOMUTBLCS C UCTOPUEN pPa3BUTHS IT'€OMETPUU

https://resh.edu.ru/

OKpyX HOCTH U
KPpYT.
I'eomerpuueckue
NOCTPOEHUS

14 4

@opmyJIMpoBaThL ONpPeIeJeHUsI: OKPYXXHOCTHU, XOPbI,
JauaMeTpa M KacaTelIbHOW K OKpY>KHOCTU. M3yuarhb uX
CBOMCTBA, MPU3HAKH, CTPOUTH uyepTexu. UccienoBarb, B
TOM YHCJIC UCTO0JIB3YH IM(POBBIE PeCypPChl: OKPYKHOCTb,
BIIMCAHHYIO B YIOJI; LIEHTP OKPY>KHOCTH, BIUCAHHOU B
YI'OJI; PaBE€HCTBO OTPE3KOB KacaTeJbHbIX.

Hcnoan3zoBats MeTtoa [ MT U1 nokazarenbcTBAaTEOPEM
O TMepeceueHUur OMCCEeKTPHUC YIIIOB TPEYTroJIbHUKA U
CEepEMHHBIX MEPIICHAUKYISIPOB K CTOPOHAM
TpeyroabHUKa ¢ nomoipsio I'MT. OBaageBatsh
NOHATUSAMHM BIIMCAHHON U ONMCAHHOMW OKPY>KHOCTEM
TPEYrOJIbHUKA, HAXOAUTH LICHTPBIATUX OKPYKHOCTEU.
Pemrars OCHOBHBIE 3aJa4yd Ha MOCTPOCHHUE: YIJa,
PaBHOTO JAHHOMY; CEPEAMHHOTO IIEPHEHIUKYJIIsApa
JAHHOI'O OTpE3Ka; MNPAMOU, IMPOXOJAIIECH dYepes
JAHHYIO TOYKY U NEPIICHIAUKYJISIPHOW JAaHHOU IPSIMOU;
OMCCEKTPHUCHl JAaHHOTO VyIJa;, TPEYroJbHHUKOB IO

https://resh.edu.ru/




pa3JIU4HbBIM 3JIEMEHTaM.
3HaAaKOMHUTBHCSI C MCTOPHUEN Pa3BUTHSI T€OMETPUU

5 IloBTOpenne, 0600menne | 4 y PemiaThb 3a1auM Ha MOBTOPCHHUE, WLTIOCTPUPYIOIIHEC https://resh.edu.ru/
3HAHMU
CBSI3H MEX/Iy pa3JIMYHbBIMH YaCTSIMHU Kypca
8 kiacc
No HaunmeHnoBanue pasienos u Kommaectso Buner nesrensHOCTH 2 (1) OP
/i TE€M MPOTPaAMMBI 4acoB, U3 HUX
KOHTPOJIBHBIX/TI
PaKTUUECKHUX
pabot
1 I‘IeTblpéxyFOJ]le/[Kl/l 12 g I/I306pamaTb u HAXO0AUTH Ha qepTexax https://reSh.edu.rU/
YEeThIPEXYTOJILHUKN PA3HBIX BUJIOB U UX DJIEMEHTHI.
DopmyIMpoBaTh omnpe/esieHus: rmapasiesorpaMmma,
npsiMOyrojbHHKa, pomOa, KBajgpara, Tpamneluu,
paBHOOOKOUW Tpamenuu, NOPSIMOYTOJBHOW Tparenuu.
Joka3piBaTh M HCHOJIb30BATHL IPH PelIeHUHM 3a1a4
NpU3HAKHU u CBOMCTBA: napasuieJorpaMmma,
npsiMOyrojbHUKa, pomOa, KBajgparTa, Tpaneluu,
PaBHOOOKOM Tpamneuuu, MpPIMOYTOJIbHON Tpamneluu.
IIpuMeHsATH MeTO YIBOCHHUSI ME€AUaHbl TPEYTrOJIbHUKA.
HUcnoab3oBarhb uudpoBbie pecypchl 51
HCCJIEJIOBAHUSI CBOMCTB M3yYaeMbIX (QUTYDP.
3HAKOMHUTBCH ¢ HCTOPUEH Pa3BUTHUSI T€OMETPUH
2 15 4 https://resh.edu.ru/

Teopema ®ajeca u
TeopeMa o
NMPONOPUHOHAIbHBIX
0oTpe3Kax, moJ00HbIE
TPEyroJbHUKH

IIpoBoauTh, MOCTPOEHHUS C IIOMOUIBIO LUPKYJIS U
JIMHEUKHW C HCIoJIb30BaHUE Teopembl Daneca wu
TEOPEMBI O IPONOPLUOHAIIBHBIX OTpPE3KaX, CTPOUTH
4eTBEPTHIA MPOMOPIHUOHAIBHBIA OTPE3OK.

IIpoBoauTs [gOKa3aTEJABCTBO TOrO, YTO MEIUAHBI
TPEYroJIbHUKA [IEPECEKarOTCsl B OJHOM TOYKE, WU
HAXOAMTHb CBS3b C ILIEHTPOM Macc, HaXOAHUTh
OTHOLIIEHUE, B KOTOPOM MEAHUaHbl AEJIATCS TOYKOU HX
IepeceYeHUs.

Haxoaurhb 10HOOHBIE TPEYTrOJILHUKH Ha TOTOBBIX




yepTekax ¢ yKa3aHHEM COOTBETCTBYIOIIMX IPHU3HAKOB
oJ100usl.

Pemnare 3amaum  Ha T1I0000HBIE TPEYTrOJBHUKH C
IMOMOIIBIO CAMOCTOSITEIIFHOTO MTOCTPOCHUST YePTEKENH U
HaXO0XJACHUS MOJOOHBIX TPEYTOJIHLHUKOB.

IIpoBoauTh J0Ka3aTeJbLCTBA C  HCIIOJB30BAaHUEM
MPU3HAKOB MOJ00MS.

Jloka3pIBaTh TPH IIpHU3HAKA ITOA00MS TPEYTOJIBHUKOB.
IIpuMeHATH TOJYYCHHBIC 3HAHUS TIPU PCIICHUH
T€OMETPHYECKUX U MPAKTHUYECKUX 3aJ1ad.
3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHI I'€OMETPUU

Ilnomann.
Haxo:xnenue
IJIoIAaei
TPEeyroJbLHUKOB
U MHOTOYTOJIbHBIX PUryp.

ILnomaan mogo0HbBIX puryp

14 4

OBJageBaTh NEePBUYHBIMM NPeACTABJIEHUSIMHU 00 001IeH
Teopuu Momanu (mepsl), opmMyaMpoBaTh CBONCTBa
IUTOIIIA/IU, BBISICHSITh UX HArJISIAHBIA CMBICII.

BeiBoauTh Qopmysibl  IUIOMIAAM  HapasienorpaMmma,
TPEyroJabHHUKA, Tpaneuuu wu3 @GopMyJbl ILUIOIIAIN
OpsIMOYTOJIbHUKA (KBaapaTa).

BbiBOAMTH hopmybl TUIOIIA N BBIITYKJIOTO
4eThIPEXYTOJbHUKA Yepe3 AUaroHajlu U YroJl MEeXIy
HuMHu. HaxoauTh ruioniaan Gpuryp, u300pa>kEHHBIX
Ha KJIeT4yaTou Oymare, MCHoJib30BaTh pa3OHeHHE Ha
4acTH U JOCTPOEHHUE.

Pa3zoupartn npuMepbI HUCIIOJIb30BaHU S
BCIIOMOTaTeJIbHOM IJI0IAIN st peueHust
reoOMeTpUUYECKHUX 3aj1a4.

Haxoaursp ruioniaim nmogo0HbIX ¢Guryp. Berunciasats
IUIOIIA/IN Pa3IUYHbIX MHOTOYTOJILHBIX GUTYDP.

Pemars 3a1a4m Ha MJI0MIagb C MIPAKTUYECKUM

COACPIKAHUCM

https://resh.edu.ru/

Teopema Iludaropan
HA4aj1a TPUTOHOMETPHUHU

10 gy

Joka3biBaTh Teopemy I[ludaropa, mcmosib3oBaThb

€€ B IPAKTUYECKUX BBIYUCIICHUAX. DPOPMYJIUPOBATH
OTpeJieIeHUs] TPUTOHOMETPUIECKUX (PYHKIIUH OCTPOTO
yrija, NpoOBepATh UX KOPPEKTHOCTD.

BpIBOAUTH TPUTOHOMETPUUYECKUE COOTHOIIIEHUS B
OPAMOYTOJIBHOM TPEYTOJIbHUKE.

HccienoBarb COOTHOLICHUS MEXKJIY CTOPOHAMHU B

https://resh.edu.ru/




IPSIMOYI'OJIbHBIX TPEYTOJIbHUKAX C yriaamu B 45° u 45°;

30° u 60°.

Hcnoan3oBaTh POpMYJIBI IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKAECTBO JJIsI HAXOXKIACHUS
COOTHOLIEHUN MEXAY TPUTOHOMETPUUECKUMU
GyHKIUAMH pa3ITUIHBIX OCTPBIX YTJIOB.
IIpuMeHATH NOJyYEHHbBIE 3HAHUS U YMEHUS NPU
PELIEeHUH ITPAaKTUYECKUX 3a7ad.

3HAKOMUTBHCSI C MICTOPHUEN Pa3BUTHS T€OMETPUU

5 Yribl B OKPYKHOCTH. 13 4 dopMyIMpOBaTL OCHOBHBIE OIpeneleHus, cBsizanHbIe ¢ | https://resh.edu.ru/
Bnucannbie yrilaMy B Kpyre (BOUCAHHBIA yTOJI, ICH-
U ONHCAHHBIE TpaJIbHBII yTOJI).
YeTHIPEXYTrOJIbHUKH. aXOAUTh BIIMCAHHBIE YTJIbI, OMTUPAFOIIHNECS HA OJIHY
KacaTteabHble YTy, BBIYMCJIATH YTJIbI C HOMOIIBIO TEOPEMBI O
K _OKPY’KHOCTH. . BIIMCAHHBIX yTJaX,” TEOPEMBI O BIIMCAHHOM
Kacatrine okpy:kHocTeii YeTPEXYTOJIBHUKE, TCOPEMBI O [IEHTPAJILHOM yTJIC.
HUccnegoBarh, B TOM 4HCIIE C TOMOIIBIO MUPPOBBIX
pecypCoOB, BIIMCAHHBIC M OITMCAHHBIC YEThIPEX-
YTOTbHUKH, BLIBOJAMTH UX CBOMCTBA M IIPH3HAKH.
Hcnoab30BaTh 3TH CBOMCTBA U IIPU3HAKHU IIPU
pelIeHuu 3a1a4
6 IMoBTOpEnue, 0600menne |4 y Pemarhb 3a1a4M Ha MOBTOPEHHUE, WILTIOCTPUPYIIIHE https://resh.edu.ru/
SHAHUH CBSI3M MEXJIy Pa3JIUYHBIMHU YaCTIMHU Kypca
9 kJaacc
Ne HaumenoBanue pasienos u Komnuectso Bunn negrenbaoct D (1) OP
n/a TEM MPOTrPaMMBbI 94acoB, U3 HUX
KOHTPOJIBHBIX/TI
PaKTHYECKUX
pabot
1 TpuroHomerpus. 16 u ®opMy.IMPOBaTh ONpe/ieJieHusl TPUTOHOMETPHYECKHX https://resh.edu.ru/
TeopeMbl KOCHHYCOB H YHKIIUH TYTBIX U MPSIMBIX YTJIOB.
CHHYCOB. BIBOMTH TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB

Penienue TpeyroibHMKOB

C paInuyComM OIIMCAHHOMN OKPYKHOCTH ).
elmraTb TPECYTroJIbHUKHA.
Pemrarnb IIPpaKTUYCCKHUC 3aladr, CBOIAIIINCCI K HA-

XOKACHHUTIO PA3JIMYHBIX 3JICMCHTOB TPCYTOJIBHHUKA




IIpeoOpasoBanue
nono6us. Merpnueckue
COOTHOLIIEHUS

B OKPY’KHOCTH

10 4

HcciienoBaTh OTHOIICHUE JIMHEHHBIX JICMCHTOB
¢uryp npu npeobpazoBanuu nogoQus. Haxoaursb
HpUMEpBI TTOJ00HSI B OKPY >KaroIIeH

CUCTBUTEIBHOCTH.

BIBOJIMTH METPUUYECKHUE COOTHOIICHHUS MEXKY OT-
pe3KaMU XOpJd, CEKYIINX U KacaTEJIbHBIX C
HMCMOJIb30BAaHNEM BIIMCAHHBIX YTJIOB U MOJIOOHBIX
TPEYTOJILHUKOB.

Pemiatn TCOMCTPHUUCCKHUC 3aJa4Y1 U 3ala94u U3 peaﬂBHOﬁ
KHN3HHU C UCITOJIB30BAHHUCM HOIIO6HI>IX TPCYIrOJIbHHUKOB

https://resh.edu.ru/

BekTopbl

12 g

Hcnoab3oBaTh BEKTOPBI KakK HAIPaBJICHHbIE OTPE3KH,
HccJe0BaTh Ie€OMETPUUYECKUil  (IepemMenieHue) U
(prznueckuii (cusia) CMbICIIBI BEKTOPOB.

3HaTh omnpeaesieHMsi CyMMBI M Pa3sHOCTH BEKTOpPOB,
YMHOXXEHHsI BEKTOpa Ha 4YHCIO, MCCIeA0BaTh
reoMeTpuueckuii M  (QU3UYECKUN CMBICIABI ATHUX
oTiepanuii.

Pemiate reomMerpuyeckre 3aJadyu C HUCHOJb30BAHHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOp IO JBYM HEKOJJIMHEAPHBIM
BEKTOpPaM.

HMcnmosib30BaTh CKaSIPHOE IIPOU3BEIACHHE BEKTOPOB,
BbIBOJUTHL €rO OCHOBHbBIE CBOMCTBA.

BpruuciasaTre  CyMMy, Pa3HOCTb W CKaJIsIpPHOE
MIPOU3BEICHUE BEKTOPOB B KOOPpAUHATAX.
IIpuMeHATH CKaIsIpPHOE IPOU3BEICHUE 111 HAXOXKICHUS

JUIMH U YT'JIOB

https://resh.edu.ru/

JdexapToBbl KOOPAMHATHI
HA MJIOCKOCTH

9y

OcBauBaTh  NOHSITHE  IIPSIMOYTOJIBHOM  CHCTEMBI
KOOpPJMHAT, 1€KapTOBBIX KOOPAUHAT TOYKH.
BeIBOoauTL  ypaBHEHHE TIPSIMOM U OKPYKHOCTH.
BoiaesasiTe NOJHBINA KBagpaT Ui HaXOXKJICHUS LISHTpa
U paguyca OKpY>KHOCTH MO €€ ypaBHEHHUIO.

Pemarp 3aa4uM Ha HaXOXXJEHHUE TOYCK IEpECeUYCHUs
OpsIMBIX W OKPYXHOCTEM C NOOMOUIBIO METOoJia
KOOpJIMHAT.

Hcnoab3oBaTh CBOMCTBAa yrioBoro kolsdduimeHnra
NpsIMOMl TIpU  pEUICHWH 3a7ad, sl  OIPENEICHUs
pacIioJIOKEHUS TIPSIMOM.

IIpuMeHATH KOOPAMHATHI 1pu peleHuu

https://resh.edu.ru/




FeOMETPUYECKMX W NOpPaKTHUYECKHX 3a7ad, sl
MNOCTPOCHUSI MATEMaTHYECKHUX MOJECJIEH peanbHbIX
3a7a4 («MEeTOoJI KOOpAHUHAT»).

IMoab30BaThCA JUII TOCTPOCHUS UM HWCCICOOBAHHUN
n(POBBIMH PECYpPCaAMH.

3HAKOMUTBHCS ¢ UCTOPHUEH Pa3BUTHUI I'€OMETPUU

IIpaBuiIbHBIE
MHOI'0YI'0JIbHUKH.
JA1MHA OKPYKHOCTH H
IIomaab Kpyra. .
Beruuciaenue miomaaen

PopMyIHPOBATH OIIPEACIICHUE MPABUIBHBIX
MHOTI'OYT'OJIBHUKOB, HAXOJAUTh UX DJIEMEHTHI.
ITonp30BaTHCHA NOHATUEM JNJIMHBI OKPY>KHOCTH,
BBEJIEHHBIM C IIOMOIIBIO ITPABUJIBHBIX MHOI'OYTOJIHUKOB,
onpeaedasiTh 41cCiIo T, JUIMHY AyT'U U paJIuaHAy MEpy

TJia.

POBOJAMTH IIE€pPexXo/] OT paJuaHHOW MEpHI yria K
rpagyCHOM U HA0OOpPOT.

npeaeasaTh IUIOWaab Kpyra. . .
BeiBoauTh ¢opmydsl (B TpagycHOW M paJuaHHOU
Mepe) Ui JJIMH TyT, IUIoLaJed CEKTOPOB U
CEI'MCHTOB.
BouiuucasaTs miomaay Guryp, BKIIOYAIOIIUX 3JIe-
MEHTBI OKPY>KHOCTH (KPYyTd).

Haxoaurh miiomanu B 3ajladyax peajbHOM KU3HU

https://resh.edu.ru/

JIBH:KEeHMSI TJIIOCKOCTH

Pa3oupars 1npuMepbl, WUIIOCTPUPYIOMIUE TTOHSATHS
JIBMDKEHUSI, LIGHTPOB U OCE CUMMETpPHUU.
®opmyaupoBaTh omnpeneaeHust rnapauieJIbHOr o
nepeHoca, MoBOpoTa U OCEBOM CHUMMETpUU. BbIBOAMTH
WX CBOMCTBA, HAXOJAUTH HEMOJABUKHBIE TOUYKU.
Haxoaurb HEHTPBI M OCH CHMMETPUU MPOCTEHINX
buryp.

IIpuMeHaATH NapayICIbHBIN MEPEHOC U CUMMETPHUIO
IpU pelIeHHH TeOMEeTpUYEeCKUX 3anad (pa3buparh
pUMEPHI).

Hcnoab30BaTh 151 HOCTPOESHUS U UCCIIEI0OBAHUMI

U@ poBbIE peCypChl

https://resh.edu.ru/

IToBTOpEHUE,
0000mIeHuNe,
CHCTEMATU3ALUSA
3HAHMH

OnepupoBaTh NOHATHAMHU: (uUrypa, Touka, IpsMmas,
yroui, MHOT'OYT'OJIbHHUK, paBHOOEIpEHHBI u
PaBHOCTOPOHHUU  TPEYTOJBHUKH, MPSIMOYTOJIbHBIN
TPEyroJbHUK, MeJauaHa, OHCCEeKTpHuca Hu BbICOTa
TpEeyTroJIbHUKA, napaieJorpamMmm, pomo,
OpsIMOYTOJIBHUK, KBaJpaT, Tpaleuusi; OKPY>KHOCTb,
KacaTejJbHasl; PaBEHCTBO U  mojaodue  ¢uryp,
TPEYTrOJbHUKOB; napajuieJIbHOCTh u

https://resh.edu.ru/




OEPIEHAUKYISIPHOCTE  MPSAMBIX,  YIrOJd  MEXAYy
OpsIMBIMHA, CHUMMETPUSI OTHOCHUTEJIBHO TOYKHM H
OpsAMOW; JIJIMHA, PAacCCTOsIHUE, BEJIMYWHA  yIJa,
mIomanb, IepuUMeTp.

Hcnoab3oBatb GopmyJibl: TI€EpUMETpa W IUIOLIAIHU
MHOT'OYT'OJIbHUKOB, JJIMHbI OKPY>XHOCTH M IUIOLIAJIH
Kpyra, oobémMa NpsiMOyrojbHOr0O napajieaenune/a.
OnepupoBath NOHATUSAMM: IPSIMOYIOJbHasi CHCTEMaA
KOOPAMWHAT, BEKTOP; MCHOJb30BAaTh AXTHU INOHITHS IS
OpEACTaBJICHUS JOaHHBIX MW pPENIeHUs 3a7lady, B TOM
quciae U3 JApYyrux ydeOHbIXx mnpeaMeToB. Pemartsb
3aa4M Ha  T[OBTOPEHHME OCHOBHBIX  MOHSTHUU,
WJUTIOCTPALIMIO CBA3EH MEXKAY Pa3IuYHbIMHA YacCTsIMH
Kypca. BeiOMparb MeTo1 1J1s1 pellieHus 3a1adu.
Pemrars 3aga4M U3 NMMOBCETHEBHOW >KU3HU
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