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IMMOJNCHUTE/IBHAS 3AITMCKA

Pabowas nporpaMmMa o reomeTpun a8 9 knacca pazpaborana Ha ocHOBe DenepanbHOro rocy1apCTBEHHOIO 00pa3oBaTelbHOro

CTaH/lapTa OCHOBHOI'O 0OlIero 00pazoBaHus, NIaHUPyeMbIX Pe3y1bTaTOR OCHOBHOTrO obliero obpaszosauus, [IpumepHoii
00pazoBaTeNnbHOMA MPOrpaMMbl HAUAIBHOTO {CpenHero) oomero odpa3oBaHus, aBTOPCKOR niporpaMmsl «I eomeTpus»
(A.I'"Mep3nax, B.b.Ilononcxuii, M.C Skup n jip.-6-e uzn.-M.:Ilpocsemenne,-2021 r.)

2

7.

Hopma'mBbee AOKYMCEHTHI, obecreuuBaroLIe peanu3aluyo NpoerpaMmmbi:

deacpanbHbii 3akoH o1 29.12 2012 1. N 273-03 "0O6 obpaszosaruu B Poccuiickon ®enepauruy» (ct. 2, .9, 10).
(Defepa bHbIM TOCYNapCTBEHHBIM 00pPA30BATENIBHBIA CTAHAAPT OCHOBHOTO OOINEro 0oOpa3oBaHUs, YTBCP)KIACHHbIA
nmpukazom MunMcTepcTBa obpasoBanus 1 Hayky Poccuiickoit ®egepauuu ot 05.03.2014 No 1089. (B penakumu oT 23.
06.2015r.)

[Tpuxaz MunuctepcTBa oOpasoBanus M Hayku Poccuiickolt @epepaumn Ne 1576 ot 31.12.2015 «O BHecelluu
uamenernt B GI'OC HOO, yreepsxkaernbiil npukazom MOuH P® or 06.10.2009r, Ne 373»

Fpukasz MununctepetBa llpocgeuienns PO ot 08.05.2019 N 233 «O BHeceHuM M3MeHeHHH B denepansHOM TepedHe
y4eOHHUKOB, PEKOMEHAVEMBLIX K HCIHOJIB30BARWIO TIPU pealii3alii WMEHOIINX TOCYAapCTBCHHYIO aKKpPeAWTALIMIO
o0pazorare hHRIX MPOTpaMM HauaTbHOTO 00ILIEro, OCHOBHOIO OOLIEro, CpeiHero odlero od0pasoBaHisny

Ocuognag ofpazopatenshas nporpaMvMa MbOVY «OcHoBHas mkona NeSy» TTKTO

ITporpamma Bocnutannsg MBOY «OcHoHas wkona NeS» na 2021-2025 yueOHble roja.

Yuebnnid nnas MbOV «OcuosHag wikona NeS» FMKT'O.
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OBUASA XAPAKTEPHCTHKA YUEBHOI'O IIPEIMETA

B kypce vCNOBHO MOKHO BBIZE/IMTH CAelyOlLMe coAep)xaTelbHble JuHUM: «Harnagnas reometpus», «l'eomerpudeckue
dburype», «M3mepeHne reoMeTpuucckux Benuuun», «KoopauHaTel», «Bekrtopb», «Jloruka u MuOXecTBa», «leomeTpus B
UCTOPUYECKOM Pa3BUTHL».

MaTepuaH, OoTHOCAILMHCA K nuauu «Harmsanas FEOMETPURD (3ﬂeMeHTB1' HATJISI THOH C-TCpEOMeTpHH), CHOCOGCTBYGT
pPa3BHTUHO TIPOCTPAHCTBCHHBIX Hpeﬂ_CTaBJ'IeHI/Iﬁ O6yan0IJ_[I/IXCH B paMKax M3Y4YCHUA TNIAHUMETPHH.

Conepxanue pazgenoB «l'eomerpuyeckne Guryps» u «M3MepeHne reoMeTpu4eCKUX BETUYNH) HALEICHO HA [TOy4eHHe
KOHKPETHBIX 3HAHWH O FeOMETPUYECKON (UIype Kax BaKHEHIIEH MAaTEMaTHYECKON MOIENU /i ONIMCAHMS OKPYXatoLero MUpa.
CucTeMaTH4eckoe H3y4YeHHEe CBOMCTB TreOMEeTPUYEeCKHX (UIyp IIO3BOJNMT pa3BUTh JIOTMYECKOE MBIIICHHE M ITOKa3aTh
MPUMCHEHHE 3THX CBOMCTB NPU PELIEHMH 3aJay BBIYUCIUTEIBLHOrO M KOHCTPYKTHBHOIO XapakTepa, a TaKKe MpU PeLleHMH
NPaKTH4YECKUX 3aaY,

MaTepHan, OTHOCSILMHCA K COACPXKATCIbHbIM JTHMHUAM «KOOpI[I/IHaTB]» %1 ((BCKTOPBI)), B 3HAUMTENBLHOM CTECMCHH HECET B
cebe MEKIPEAMETHRIE 3HAHWA, KOTOPLIC HaXOoAAT MPUMCEHEHHE KaK B Pas3iMYdHbLIX MATCMATHHCCKHX AUCUUIUIMHAX, TdK W B
CMCIKHBIX NTPEIMETAX.

Oco0eHHOCTBIO NTHHUK «JIOTHKa ¥ MHOXKECTBA» SBISETCH TO, YTO NPEACTABICHHBIA 37eCh Marepuall MPenMyLIeCTBEeLHO
M3y4YdeTCs TIPM PACCMOTPEHWM PasNUuHbIX BONPOCOB Kypca. COOTBETCTBYIOLIMH MaTepuan Haleled Ha MaTCMaTHYecKoe
pasBUTHE yyalmxcs, GOpMUPOBAlIKE Y HUX YMEHHUS TOUHO, CHKATO U SCHO M3NaraTh MBICIH B YCTHOW M MMCEMEHHOH peyu.

Mnrns «I'eoMeTpyUs B MCTOPUYECKOM Pa3sBUTUW» IpeJRa3HadeHa A8 (OPMHUPOBaHUs NPEJCTARICHHA O FCOMETPUU KaK
YaCTH YEeJIOBEUECKON KyJIBTYPBL, A8 00LIero pa3BUTHs IUKONLHAKOB, 1JIs CO3AaHNA KyJIbTYPHO-UCTOPHUIECKON Cpeihl 00ydeHusl.

Henu v 3an0ayn Kypea

Ieaamu ocHORHOIO 001ero obpa3oBaHug ¢ yueToM crietudpuky yuebHoro npeamera «l'eoMeTpus» ABIAKOTCA:

e JOCTIXKEHHE OOYUalOMIMMCS IUIAHUPYEMBIX pe3yJbTaTOB: 3HAHWY, YMEHWM, HAaBBIKOB, KOMIIETEHLUUH WU
KOMIETEBTHOCTEN,  ONpeenseMblx  JUYHOCTHBIMH,  CeMEWHBIMHM,  ODUIECTBEHHBIMU,  TOCYAApPCTBEHHBIMU
NOTPeOHOCTAMM ¥ BO3MOXXHOCTAMHK  OOy4arOIEerocss CpelHero IUKONBHOrO  BO3pacTa, WHAWBUAYANbHBIMU
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OCOOEHHOCTIMH €ro PasBUTHS U COCTOSHHUA 310POBLS;

¢ CTAHOBJIEHHE ¥ PAa3BUTHE JMUUYHOCTH 00yUYarOlIerocs B €€ caMOOBITHOCTH, YHUKAIBHOCTH, HEITOBTOPUMOCTH;

® CO3HATEILHOE OBJIaJIeHHE OOYJAKOIIUMHUCA CUCTEMON IeOMEeTPHYECKUX 3HAHWUH U YMEHUN, HeOOXOIUMBIX B
MOBCEIHEBHOM YKH3HW ISl U3YHEHHUS CMEXHBIX TUCLUIUIMH U NIPOIO/KEHUS 00pa3oBaHus;

¢ pa3sBUTHe Yy OOy4YarolMX [IPOCTPAHCTBEHHOTO BOOOpPaKeHWs M JTOTHMYECKOTO MBIIUIEHMS, [yTeM
CHUCTEMATUYECKOTO HM3Y4YeHHs CBOMCTB TIeoMeTpU4ecKuX ¢(UIryp Ha IJIOCKOCTM M B [POCTPAHCTBE 10 YPOBHS
TIO3BOJIAKOLUETO YBEPEHHO UCIIONB30BATh UX NPU PEIIEHNWH 3a/1a4 BBIYHCIUTENIBHOIO U KOHCTPYKTUBHOIO XapaKTepa;

® JOHUMAHHS MPUHLMUIIOB YCTPOMCTBA M HCIIONb30BAaHUs COBPEMEHHON TEXHHKY, BOCIPHUSATHS HAy4HBIX H
TEXHUYECKHUX MOBATUU U HACH.

OB.TIElI[eHHe O6y‘IaEOIHI/IMI/ICH CHCTEMOM FCOMETPHYECKUX 3HaHUHA U YMCHI/Iﬁ HeoOXOIHMO B MOBCEAHEBHON KHU3HU, IS
H3YUYCHHA CMEXKHBIX OUCUWUIIIMH U MTPOAOJIKEHUA O6p830BaHI/lH.

ITpakTnyeckas 3HAYMMOCTb INKONBHOTO Kypca TeoMeTpHH oOyclloBIeHa TeM, YTO €ro OOheKTOM fABIAIOTCA
MPOCTPaHCTBEHHBIE (hOPMBI H KOJIHYECTBEHHEBIE OTHOLIESHUs JeHCTBUTEIBHOrO MUpa. I eoMeTpHyIecKas NOATOTOBKA HeobxoauMa
AJA TIOHMMaHMs TPUHIMIIOB YCTPOWCTBA M HCIIONB30OBAHUS COBPEMEHHOH TEeXHHKH, BOCIPHATHS HAyYHBIX M TEXHHYECKHX
NOHATUI Y UIell. MaTeMaTHKa ABIAETCA A3BIKOM HAykd M TexHHku. C e€ NOMOLIBIO MOASTUPYIOTCS M U3YYAXOTCS SBICHHS U
MPOLIECCH], TPOUCXOAALIHNE B IPUPOJIE.

FeoMeTpHs SBJISETCA OJHHM K3 ONOPHBIX MNPeIMETOB OCHOBHOM WIKOJIBI: OHa O0eCHEeYHBACT H3YdYeHHe OpYyTuX
OUCUMIIHH. B TEpBy10 oYepens 3TO OTHOCHUTCS K IIpeaMeTaM €CTeCTBEHHO- HayYHOro LIMKJIA, B YACTHOCTH K Qusuke. Passutue
JIOTHYECKOI'0 MBILUJIEHHS yYalluxcs npu o0ydYeHHH TeOMEeTpUH CIOCOOCTBYET YCBOEHHMIO NpeIMETOB I'YMaHUMTapHOIO LHMKIIA.
ITpakTHUeCKHe YMEHMs 1 HABBIKM FEOMETPHUYECKOTO XapaKkTepa HeOOXOAHMBI A TPy IOBOH AEATEIBHOCTU H MPOdeCcCHOHATBHOM
MOATOTOBKH LIKOJBHUKOB.

PasBuTre y o0y4alOlIUX MNPaBUIIBHBIX TPeJCTaBAeHHN O CYLUTHOCTH U NPOUCXOKACHUH MEOMETPHYeCKUX abCTpaKLMA,
COOTHOUIEHHH PEaJbHOTO U KAEalNbHOTO, XapakTepe OTPaKEHHS MaTeMaTM4ecKOH HayKoW 4BII€HHUI M IMPOLECCOB PealibHOrO
MHpa, MeCTe FeOMETPHUH B CHCTEMe HayK M POJIM MaTeéMaTHYeCKOTO MOMENMPOBAHUS B HAYYHOM IO3HAHMM M B IIPAKTHKE
CIIOCOOCTBYET (OPMUPOBAHUK) HAYYHOTO MHPOBO33PEHHUS yHallUXcd, & Takke (OPMUPOBAHMIO KadeCTB MBbIILIEHHS,
HeoOX0IMMBIX Ul aJlaNTalliid B COBPEMEHHOM HH(OPMALUOHHOM OOILECTBE.



Tpebys or oOydalOlIMX YMCTBEHHBIX M BOJNEBLIX YCHJIHH, KOHIUEHTPALMH BHMMAaHUS, aKTHBHOCTH pa3sBUTOrO
BOOOpasxeHMsl, TeOMETPUS pa3BUBACT HPABCTBEHHBIE UYEPThl JIMUHOCTH (HACTOHYMBOCTD, LENEYCTPEMIIEHHOCTh, TBOPYECKYIO
AKTHUBHOCTb, CAMOCTOATENBHOCTh, OTBETCTBEHHOCTH, TpyZogio0He, AUCLUIIMHY M KPUTHYHOCTb MbILINCHUS) @ YMEHHE
ApTYMEHTHUPOBAHO OTCTaNBaTh CBOU B3MIAALI U YOKIEHHS, a TAKKE CIIOCOOHOCTh NPUHAMATE CAMOCTOATENbHEIE PEIUCHHS.

[eoMeTpHs CYIIECTBEHHO paciupsieT Kpyros3op o0y4aloniux, 3HaKOMs UX ¢ MHAYKIMEH U JeayKuued, o0o0leHneM 1
KOHKpEeTH3alMeH, aHalN30M U CHHTE30M, KjiacCHpHUKaluueld M cucTeMmarusauueid, abcrparnpoBaHueM, aHanormcei. AKTHBHOE
MCNONB30BAHKE 3a0ay 11a Beex 3Tanax yueOHOro mpolecea pa3BuBaeT TBOPUECKHE CIIOCOOHOCTH MIKOIBHUKOB.

[lpu obyuennu reoMeTpus GOPMUPYIOTCS YMEHHs M HaBBIKM YMCTBEHHOTO Tpylda — IMJIaHMPOBAaHME CBOCH paboThl,
MOMCK PAlMOHANIBHBIX [1yTeil e€ BBINOIHEHUS, KPUTHUECKas OUEHKA pe3y.1bTaToB. B npouecce 00yvyeHus TeOMETPUM LIKOAbHHKH
JOIDKHBI HAVYUTbCS W3N1araTh CBOM MBICTM SICHO U HCUEPIHIBAIOLIE, JAKOHMYHO M €MKO, MpHOOPEeCTd HaBBIKH YETKOTO,
AKKYpaTHOrO ¥ TPaMOTHOIO BbIIOJHEHUS MATEMATUYECKHUX 3anUCeN.

Baxkneiieil 3ajgayeli WIKOMBHOTO Kypca IeOMETpPHM SIBISETCS Pa3BUTHE JOTUYECKOTO MBINUICHEMS ydamuxca. Camu
OOBEKThl TEOMETPUYECKUX YMO3aKIIIOYEHWl U TpPHHATBIE B TEOMETPHH NpaBUNa MUX KOHCTPYMPOBAHHS CIIOCOOCTBYROT
bOpMUPOBAHMIO YMEHHE OOOCHOBBIBaTbL U JOKa3blBaTh CYXKACHMS, MPUBOAMTL YETKUE ONPECICHHUS, Pa3BUBAIOT JOTHYECKYIO
MHTYWLUIO, KPATKO U HAINISAHO BCKPBIBAIOT MEXAHU3M JOIMYECKHX MMOCTPOEHUH 1 yUaT UX MIPHMEHEHHIO. TeM caMbIM [eOMeTpH
3aHHMAeT Beayliee MecTo B (OPMHUPOBAHMUM HAYUHO-TEOPETHYECKOIO MBILIIEHUA IUKONBHUKOB, PackpbiBas BHYTPEHHIOIO
FapMOHHMIO MaTeMATUKH, (HOPMUPYs [OHHMAHUE KpPacoThl M H3ALIECTBA MATEMAaTHYECKHX PacCyXAEHMH, CnocoOCTBYs
BOCIIPUSTH FeOMETPUHECKUX (POPM, YCBOEHUIO TIOHATHS CHMMETPHUM, FEOMETPUS BHOCHT 3HAYUTCIIBHBIA BKIIAL B 3CTETHYECKOE
BOCMNHTaHME yyamuxcs. Ee H3ydeHHe pa3BUBACT BOOOpaKEHHME IIKOIBHHMKOB, CYLECTBEHHO OOOrallaeT W pasBUBAET UX
NIPOCTPAHCTBEHHBIE [IPEACTaBIEHHS.

MECTO YYEBHOI'O KYPCA «'EOMETPHUS» B YHEBHOM ILTAHE

BasucHbli yueOHBIN MI1aH Ha U3ydeHHe reoMeTpruu B 9 Kiacce OCHOBHOM LIKOJbI OTBOJMT 2 y4eOHBIX YaCOB B HEJElO B
TEYEeHHE BCEro roja odyueHus, Bcero 68 ypokoB. B Tom uucne 14 KoHTponbHBIX paboT, BKIKYAS UTOTOBYY KOHTPOIBHYIO
paboty. YpoBeHb obyuenus — 6a30BbIN. .



IIVIAHUPYEMBIE PE3YJbLTATHI OCBOEHHSA
YUYEBHOT'O IPEJMETA (TEOMETPUS)

JINMHOCTHBbIE pe3yJIbTaThl
JTuunocmHbIM pe3yAbMGINOM UZVYEH UL NDEOMEMA ABIAEMCE DPOPMUPOBAHUE CACOYVIOUUX YMEHUU U KAYECME.
« YyBCTBO ropAOCTH 3a CBOW PoauHy, poccuickuil Hapoa ¥ McTopHio Poccuu;,
o Oco3HaHMe posin CBOEH CTPaHbl B MHPOBOM Pa3BUTHM, YBAXHTEIBHOE OTHOILGHHE K CEMEHHBIM USHHOCTAM, OepexHoe
OTHOLUEHME K OKPY)KaKOIEeMy MUPY.
» llemocTHOE BOCTIpUSATHE OKPYIKAIOLIETO MUPA.
« Pa3BuTyro MoTUBaLHUK VIeOHO AEATEABHOCTH M JMYHOCTHOTO CMbICTA YUCHHUS, 3aUHTEPECOBAHHOCTh B NPMOOPETEHHH U
pacILMpeHuH 3HaHUH 1 cnocoboB AeACTBHM, TBOPYECKHUH MOAXOM K BHUIOJIHEHUIO 38 [aHHH.
+ PedrnexcuBHyr caMOOLCHKY, YMEHHUE aHATU3MPOBATL CBOW AEHCTBUSA U YIIPABISATH UMH.
» HaBbiKy COTpYAHUYECTBA CO B3POCIBIMU U CBEPCTHUKAMH.
 YCTaHOBKY Ha 3I0pOBEIi 00pa3 )U3HM, HATNYHE MOTHBALIUH K TBOPYECKOMY TPYAY, K paboTe Ha Pe3ynbTar.
+ He3aBHUCHMOCTb 1 KPUTHYHOCTD MLILLIEHMA.
* Boss » HACTOHYMBOCTD B JOCTHIKEHHU LCIH.
MeTanpeameTHble pe3yabTaThbl
Memanpeomenmtoim pe3yibmamom U3yHeHus Kypea AGIAemes opmuposaiiue ynusepcaivHulx yuebnvix devcmeuu (Y V).
Pezyaamuensie YY/I:
* CaMOCTOSATENLHO OOHAPYXKUBATE U HOPMYNIUPOBATh yUeOHYIO Tpobiemy, ONpeaensTh uens Y /;
* BBIIBKIaTh BEPCUH pelleHUs ITPo0IeMb], OCO3HABATh (M MHTEPIPETHPOBATE B Clyuae HEOOXOAMMOCTH) KOHEUHBIH pe3yibTart,
BRIDMpATH CpeICTBa AOCTHXEHUS UENH U3 MIPeIiOKeHHBIX, 4 TAKKE HCKATh ¥X CAMOCTOATENBHO;
* COCTaBIATH (MHAUBUAYANBHO VITH B IPYIINE) [1aH pelleHUst MpoOieMsl (BBITIOJHEHUS IPOSKTA);
« paboTas Mo Miany, CBEPATH CBOM ACHCTBUS C LEIBIO M NMPU HEOOXOIMMOCTH MCINPaBIAsTh OMKOKH CaMOCTOATENHHO (B TOM
yuclie ¥ KOPPEeKTHPOBATh IJIaH);
* B UANTOTe C YYUTENeM COBEPUICHCTBOBATE CAMOCTOATEILHO BBIOPAHHBIE KPUTEPUU OLIEHKH.
Ho3nasamenovnoie YY/1:
* MPOBOAUTH HAGIOAEHUE 1 OKCTTEPUMEHT MO PYKOBOJACTBOM YUUTEN;
¢ OCYUIECTBIIATH PACIIMPEHHBIA ITOUCK UHGOPMALMH C UCIIOJIB30BaHMEM pecypcoB dubnuorek U MHTepHeTa;
* OCYIIECTBIIATE BLIOOP Hanboee 3PHEeKTUBHBIX CIOCOOOB PeIISHUA 3aJad B 3aBUCHMOCTH OT KOHKPETHBIX yC.I0BHIL;
* aHaTW3MPOBaTh, CPABHUBATE, KIACCU(BHUIIMPOBaTh U 0000ILaTs QAKTE! ¥ SABICHHUS;
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* [2BATh OMPEJeNeHUS MOHATUSM.
Kommynukamuenste YY/7T:

* CAMOCTOATENBHO OPTaHW30BBIBATE yHeOHOE B3aUMOIEICTBUE B Ipynne (onpegesisaTs olliue LienH, A0rOBapUBAThCS IPYL €
APYTOM U T. I.);

* B IUCKYCCHM YMETh BBIJIBUHYTH apTYMEHThl U KOHTPapryMEeHTHI;

* VUHMTBCA KPUTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO, ¢ OOCTOMHCTBOM IPHU3HABATH OLUMOOYHOCTH CBOETO MHEHUS H
KOPPEeKTUPOBATh €r0;

* [IOHMMAs MO3ULUIO JPYTOro, pa3nuyarh B €0 pedu: MEEHHUEe (TOUKY 3PEeHMs), JOKA3aATENbCTBO (apTyMEHTHI), (PaKThl (TUIIOTE3BI,
aKCUOMBI, TEOPHH ).

IIpeaveTHble pe3yabTaThl

[Ipedmemnvim pe3vabmamonm uzyieHus Kvpea Aeaaemca chopMUpPOSAHHOCHIb CAEOVIOUUX VMEHU.

Ipeomemnasn obaacme «l eomempusr
* [IONB30BATHCS FEOMETPUUSCKUM SA3BIKOM 1151 OMIUCAHUS NPeAMETOB OKPYIKAIOIIEr o MUpa,
* pacro3HaBaTh U U300pakaTh reoMeTpUUYECKUe GUTYPBI, PA3IHYaTh X B3aMMHOE PACIONOKEHUE,
* pacrio3HaBaTh HA UepTeXax, MOALNSX U B OKPYXKarolleil 00CTaHOBKE OCHOBHBIE MPOCTPAHCTBEHHEBIE Tea;
* B IIPOCTEHIIUX CIy4asX CTPOUTH Pa3BEPTKU [IPOCTPAHCTBEHHBIX TEI;
* BBIUUCIATH MA0IIAAN, IEPUMETPhI, 00BEMBI TPOCTEHILNX MreOMETPUHECKUX GUTYp (Ten) o Gopmy:iam.
Henonvsosames npuobpemerHvie 3HAHUA U YMEHUA 8 NDAKIMUYECKOU OEAMETbHOCMY U NOBCEAHEEHOU HCUSHU 0.
* PEIICHUs HECJIOXKHBIX TeOMETPUYECKHIX 33734, CBI3aHHBIX ¢ HAXOKACHUEM H3YUECHHBIX F€OMETPUUYECKUX BENWYUH (MCIIONB3YS
NIPU HEOOXOOUMOCTH CIPAaBOYHUKH U TEXHUUECKHUE CPEOCTBRA );
* [OCTPOEHHH reoMeTpHIECKHMH UHCTPYMEHTaMu (JInHeHKa, YTOAbHUK, UUPKY T, TPAHCIIOPTHUP.

NJIAHUPYEMBIE PE3YJbTATBI OCBOEHIA I[TPOI'PAMMBI
ITO PABIAEJTAM KYPCA «['eomeTpusa»

Buinycknux Haywumcea ¢ 7-9 wiaccax (018 UCHOTb306AHUA & HOBCECOHEGHOI JMCUBHU H 00CCHEUECHUS BO3MONCHOCHI
YCREWHO20 RPOOOAHCEHUA 00pA30BAHUA HA BA30BOM YPOEHE)

I'eomeTpudeckme pUrypbl

* OnepupoBaTh Ha 6a30BOM ypPOBHE NOHATUAMHU MeOMETPUISCKUX GUryp;

* U3BJNEKATh HHGOPMALHUIO O FeOMEeTpUYecKHX pUrypax, MpeIcTaBIeHHYE) Ha YePTeKax B IBHOM BHIE,
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* PUMEHATD 714 PelIeHUs 33124 reoOMeTpHYECKre GaKThl, €ClH YCIOBHS UX MPUMEHEHUs 3aJaHbl B SBHOH QopMe;

* peuiaTh 3a/lauu Ha HaXOX/IeHNe reOMEeTPHYECKUX BEIMUUH 110 00pa3naM U aIropUTMaM.

B noBceiHeBHOIM U3HU U APU U3YYEHUH APYTHX NIPEAMETOB:

* HCIOJB30BATh CBOMCTBA TeOMETPHYECKHX (UTYp IJIA pelleHMs TUMOBBIX 3a7ay, BOHUKAMOLINX B CUTYaUMSIX HOBCEAHEBHOMH
KU3HU, 33144 [IPaKTHYECKOTO CONEePKAHH.

OTHomenus

+ OnepupoBath Ha ©a30BOM YpOBHE IIOHATHAMH: PaBEHCTBO QHUIYp, paBHble QUIYPbl, PaBEHCTBO TPEYTOJbHUKOB,
napamnenbHOCTh NPAMEBIX, TEPHCHAUKYISIPHOCTE PAMBIX, YITIBI MEXKAY NPAMBIMH, MEPIEHAUKYJIAP, HAKIOHHAS, MPOSKIUA.

B noBceiHeBHOM XKU3HU U [IPH U3YYEHUH APYTHUX IIPEAMETOB:

* MCTMONB30BATh OTHOUIEHHUS VIS peLlIeHUs MPOCTEHIINX 3a4a4, BO3HUKAIOLIMX B peanbHON KU3HU.

HM3mepenusn u BLIYHCTIEHUS

* BBINONHATH U3MEPEHHUE JJIHH, PACCTOSHUMN, BEJIMYHH YTJIOB, ¢ NOMOIIBIO HHCTPYMEHTOB AJIA U3MEPEHHH [JHHE U YIJIOB;

* I[pUMEHATh ¢(OPMYJIBI MepUMeTpa, IUIOMAAd U o0beMa, IUIOLAAM IIOBEPXHOCTH OTAENBHBIX MHOTOTPAHHHKOB TIPH
BBIYHCJIEHHSIX, KOTJa BCE JaHHBIE KMEIOTCS B YCIIOBHH;

* IPUMEHTE TeopeMy [Tudaropa, 6a3oBbie TPUTOHOMETPHYECKHE COOTHOIIEHHS /s BRIYHCIICHUSA IJIMH, pacCTOAHUM, Mowaaen
B IIPOCTEMIINX CIy4asiX.

B nosceHEBHON XXM3HM U IIpH U3YUECHUHU JPYTHX IIPeIMETOB:

* BBIYMCIIATH PACCTOSIHUS HA MECTHOCTH B CTAHIAPTHBIX CUTYALHsX, IOWAAH B NPOCTEHIINX CIIy4asX, NIPHMEHATh GOPMYIBl B
OPOCTEHIUINX CUTYaLUAX B MOBCEJIHEBHOM XU3HU.

I'eomeTrpHuecKkHe NOCTPOEHHUS

* I1306paxath TUNOBBIE TIOCKHE QUTYPBI H (PUIYpPBI B IPOCTPAHCTBE OT PYKH U ¢ IOMOLLBIO HHCTPYMEHTOB.

B noceaHeBHON XU3HU U IIPU U3YUYEHHH APYTUX MIPEIMETOB:

* BBIMOJIHATE POCTEMNIINE NOCTPOSHHUS Ha MECTHOCTH, HEOOX0AMMBIE B peabHOM KHU3HH.

I'eoMeTpHuecKkue NpeoGpa3zoBaHH

* CTpOUTH (HUTYpPY, CHMMETPUYHYIO JIaHHOH (DUTYpe OTHOCHTENBHO OCH M TOYKH.

B noBceHEBHON XKU3HH U NIPH U3YUEHHU APYTHX IIPEIMETOB!

* pacmo3HaBaTh JIBUKEHUE OOBEKTOB B OKPYKAOILLIEM MUPE;

* pacno3HaBaTh CHMMETPHYHbIE PUTYPBI B OKPYXAOLLEM MHpE.

BexTOopbl H KOOPAHHATLE HA DJIOCKOCTH

» OnepupoBaTh Ha 0a30BOM YpOBHE MOHATHSAMH BEKTOP, CYMMa BEKTOPOB, IIPOM3BEIACHHE BEKTOpPA Ha YNCIIO, KOOPAMHATEL HA
IUIOCKOCTH;



* OIIpeAeNaTh NIPUOTMKEHHO KOOPIMHATHI TOUKU 110 ee U300paXKEeHUIO Ha KOOPIUHATHOM [II0CKOCTH.

B nosceaHeBHOM KU3HH U NIPU U3YUYEHHHN APYTUX NPEIMETOB:

* UCNOJIH30BATh BEKTOPHI Ji14 PellieHUs MPOCTeHIINX 3a1a4 Ha ONpeAeTIeHUe CKOPOCTU OTHOCHTENIBHOTO IBIKEHHS.

Hcetopusa maTeMaTHKH

» ONMCBIBATE OTACIBHbBIE BRIIAMOUINECS Pe3yabTaThl, [IONYYEHHbIE B X0J¢ PasBUTUSI MaTeMaTUKU KaK HayKH,

* 3HATh MPUMEPE] MATEMATHYECKUX OTKPBITUH W MX aBTOPOB, B CBA3M C OTEUECTBEHHON U BCEMUMPHOU HCTOPHEH;

* IOHUMATB pOJib MaTeMaTUKHW B pa3BUTHM Poccuu.

MeToasl MaTeMaTHKH

* BeibupaTh noaxonsiuil H3y4eHHblH METOA A1 PelIeHHs U3yYEHHBIX TUMIOB MaTeMaTHYeCKUX 3aad,

» [IpUBOINTE MPUMEPE] MATEMAaTHUECKHX 3aKOHOMEPHOCTEH B OKPYXKarollel AeCTBUTEIBHOCTH U IPOU3BEIEHUAX UCKYCCTRA.
BbInycKHMK NOJIYUHT BO3MOKHOCTL HAYYHTHCS B 7-9 Knaccax A1 ofecneyeHHs BO3MOKHOCTH YCNEUHOTO NPOJOMKeHHS
o0pa3zoBaHHsi HAa 0230BOM U YIJ1YDJIeHHOM YPOBHSIX

Teomempuueckue puzypot

» OnepHpoBaTh NOHATHAMH FEOMETPUUECKUX QUTYD;

* U3BNEKATh, HHTEPTIPETHPOBATE U NPeoOPaz0BEIBATE HH(OPMALIHIO O FEOMETPUHYECKUX QUrypaX, NPeACTaBIeHHYIO Ha YepTekKax;
* IPUMEHSATE TeOMeTpUYecKre hakThl I/ pellleHns 3a1ad, B TOM 4ucle, MpedroaraloliiX HeCKOIbKO 1IAaroB PereHus;

* HOPMYJHPOBATD B IPOCTEHIINX CITyuasiX CBOWCTBA U NIPU3HAKU QUTYP;

* IOKa3bIBATh [€OMETPHUUYECKHE YTBEPKICHUS;

¢ BIQXETh CTAHJAPTHOH KIaccHUKalUei IOCKUX GUryp (TpeyroibHUKOB U YeThIpeXyrojlbHHKOB).

B noscegHEeBHOM KU3HU U NPH U3YUSHHUHU OPYTUX IIPEIMETOB:

* HCIIONB30BaTh CBOMCTBA TEOMETPHUECKUX (ULYp IS pellleHHs 3a7ad NpakTUUEeCKOro XapakTepa M 3ajga4y M3 CMEKHEBIX
JUCHUILINH.

OmHoteHUA

* OnepupoBaTh MOHSTHIMHM: PaBEHCTBO GULYP, paBHbIE (QUIYPEl, PAaBEHCTBO TPEYTOJBLHHKOB, NApamiefbHOCTh NPSIMBIX,
NepneHANKYIAPHOCT NPAMBIX, YIIIbl MEXAY NPSAMBIMH, NePNeHIUKYNAp, HAKIOHHAA, NpoeKuus, noaodue Quryp, nogobHsIe
buryps1, noaoOHbIE TPEYTONIbHHKH;

* IPUMEHSTH TeopeMy Paneca U TeopeMy O MPONOPLUMOHATBHBIX OTPE3Kax [P pelleHUU 3a1ay;

* XapaKTepH30BaTh B3aUMHOE PACIOJIOKEHHE MIPAMOI U OKPYKHOCTU, ABYX OKPYKHOCTEHN.

B noBce1HeBHOM U3HHU U [IPH U3YUESHUHM APYTUX IIPEIMETOB:

* UCTIOJIB30BATH OTHOLIEHHS A/ peIleHus 3a1a4, BOZHUKAIOLIUX B PeabHON KU3HY.

Hzmeperus u eotyucienus



« OnepupoBaTh MpenCTaBIeHUIMH O IJIHHe, [UIoWanH, obbeMe kak BemuuuHaMu. Ilpumensts Teopemy ITudaropa, GopmMyis!
rromaay, obbema [pu pelleHWM MHOTOIAPOBBIX 3aJad, B KOTOPBIX HE BCE JaHHbIE NPEICTABICHBl SBHO, & TPedyroT
BBIYMC/ICHUH, ONEpUpoBarh Gonee IKHPOKMM KOIUYEeCTBOM (QOpMYJ JJIMHEL, IJIOWMANH, 00beMa, BBIYUCIATE XaPaKTePUCTHKY
KoMOHHaUUH GUryp (OKpyx)HOCTeH ¥ MHOCOYTOJBHUKOB) BBIYUCIATH PAaCCTOSHUA MEXKAY OGUIypamy, MPHUMEHATH
TPUTOHOMETPHYECKHE (OPMYJIBl U BBIYMCIEHHMH B Oojee CIOKHBIX Cly4yasxX, TpPOBOAUTH BBIYUCIEHMA Ha OCHOBE
PABHOBEJIMKOCTH H paBHOCOCTABIEHHOCTH,;

* IPOBOAUTH MPOCTHIE BEIMHCIEHHA Ha OOBEMHBIX TENAX;

* (hopMynHpoBaTh 3a/a4y HA BBIYKMCIIEHHE JIHH, MIolanei ¥ o0beMOB U peliaTh UX.

B nmoBceHeBHOM KHWU3HHU M [IPH U3YYEHUU OPYTHUX TPEIMETOB!

* IPOBOAUTD BBHIMHCIIERMS HA MECTHOCTH,;

* IPUMEHATE HOPMYJibl IPH BBIYHMCICHUAX B CMEXKHBIX yueOHBIX MpeIMeTax, B OKpYKawolleh JeHCTBUTEIBHOCTH.
[eomempuueckue nocmpoerus

» Mzo6paxaTh reoMeTpyuueckye GUrypsl 0 TEKCTOBOMY U CUMBOJIBHOMY OINUCAHUIO;

* CBOOOIHO ONEPUPOBATH YEPTEKHBIMHA HHCTPYMEHBTAMH B HECTIOKHBIX CITyYasXx,

* BBIMOJHATH [IOCTPOEHHUS TPEYTrOJbHUKOB, MPUMEHATh OTAC/IBHBIE METO/B! MOCTPOCHHH UUPKYJIEM H NHHEHKOH W NPOBOIHTH
mpocTelive UCc/ieOBAaHH YNCIa PEIUeHUH,

* n300paxaTh TUNOBBIE MIIOCKUE GUTYPB! ¥ 00BEMHBIE TeJa ¢ MOMOLIBK) MPOCTEUIINX KOMIBIOTEPHBIX HHCTPYMEHTOB.

B roBcegHeBHOM JKU3HU U [IPU U3YUEHHU APYIHUX NPEeIMETOB:

* BRITIONHATH NPOCTEHIINE HOCTPOSHUA Ha MECTHOCTH, HEOOXOIUMBIE B PEabHOM HKU3HH,

* OLIEHHMBATh Pa3MepPhl pealbHBIX OOBEKTOB OKPYKarOLIEro MUpa.

[Ipeobpazoearnun

» OnepupoBaTh MOHATHEM JBHXEHHSA H Npeobpa3oBaHus NoJA0OUS, BIaJeTh NpUEMaMi NOCTPOCHUS QUryp ¢ HCMOIB30OBaHHEM
IBIKeHUH M npeoOpa3oBaHUi 1000, NPUMEHATH NMOIyYEHHbIE 3HAHUSA MU OMNBIT [OCTPOCHUM B CMEXHBIX MpelMeTax U B
peanbHbIX CUTYALUAX OKPYXKarIIEro MUpa,

* CTPOUTE HUTYPY, MOJOOHYIO AaHHOH, II0IL30BaThCs CBOHCTBAMHU NOJ0OMS Alld 0OOCHOBAHMS CBOMCTB QUIYp,

* IPUMEHSTH CBOICTBA ABWKEHUH 1T MPOBEAEHMS MPOCTeHINX 000CHOBAHUI CBOUCTB (UIyp.

B noBceIHEBHOH KU3HHU U MIPH U3YUECHUU IPYTHX MIPeIMETOB!

* IPMMEHSATh CBOWCTBA ABMKEHUH U NPUMMEHATD oA00ue 471 NOCTPOSHHUH U BEIYUCTIEHHUH.

Bexmopbi u koopounams: Ha naocKocmu

» OnepupoBaTh MOHATUAMHU BEKTOpP, CYMMa, PasHOCTh BEKTOPOB, NMPOHU3BEJCHHE BEKTOpa HA YHUCIO, YION MEXKAY BeKTOpaMH,
CKallsipHOE MPOU3BEAEHHE BEKTOPOB, KOOPAMHATHI Ha MIOCKOCTH, KOOPAHHATHI BEKTOPA,
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* BBIONHATE JEHCTBUS HaJ BeKTOpaMi (CIOXEHHe, BEIYUTAHWE, YMHOKEHUE Ha YKCIIO), BEIYUCIATE CKaNIPHOE NPOU3BEIEHHE,
ONpeAeNaTs B MPOCTCHIINX Cyyasx Yroj MeXJIy BeKTOPaMH, BbINOANATE Pa3/IOKEeHUE BEKTOpPA Ha COCTABIAIOLLME, NPUMEHATH
NOJY4YeHHbIE 3HAHWS B (U3MKE, [0N630BATHCA (OPMYJION BBIMUCIECHUS PACcCTOAHUA MEXAY TOYKaMM MO M3BECTHBIM
KOOpAWHATAM, HUCIIOJIb30BATh YpaBHEeHHs QUIYp JUId PELECHUs 3aaad,

* IPUMEHSATH BEKTOPB! U KOOPAMHAThI A1 PEIICHHS F€OMETPUYISCKUX 3aa4 Ha BBIYMCICHHE JUIHH, YIJIOB.

B noBceqHEeBHOM »XU3HKM ¥ NPH U3YYEHUH APYIHX MPEIMETOB!

* UCTIONB30BAaTh [IOHSTHS BEKTOPOB M KOOPJAWHAT /sl pelieHus 3a/1a4 1o (PpHU3HKe, reorpadun v ApyruM yuedHbiM NpeMeTam.
Hemopua mamemamuxu

» XapaKTepyu30BaTh BKJIAJ BBIIAIOILUXCS MATEMATHKOB B Pa3BUTHE MATEMATUKK U HHBIX HAY4HbIX 001aCcTeH,;

* NOHMMATH POJIb MATEMATUKH B pa3BUuTHH Poccnu.

MeToapl MaTEMATHKA

* Micnonb3ys u3yyeHHbIE METOAD!, [IPOBOAMTE JAOKA3aTENLCTBO, BBINOIHATD OMPOBEPIKEHUE;

* BLIOMPATH M3YUEHHbBIE METOAB! K X KOMOHHALUM A/19 PEIeHHs MAaTEMATUYECKUX 3a/ad4;

* UCNONB30OBATEL MATEMATHYECKAE 3HAHUSA 1Sl ONUCAHHNS 3AKOHOMEPHOCTEH B OKpY KatoWeH JIEACTBUTENBHOCTH U MPOU3BE/ICHUAX
UCKYCCTBA,

* UPUMEHATh NpOCTEMIIME NpOrpaMMHbIe CPeACTBA U 3JICKTPOHHO- KOMMYHMKALMOHHbIE CHCTEMBl TIpH  PELICHHMH
MaTeMaTH4YeCKHX 3a7a4.

Moavab « I KoAbHBIH VPOK»

Peanuzanus LUKOJBHBIMH II€JaroraMyd BOCMUTAaTENBHOTO IOTEHLNANA YPOKa NpeAltoNiaracT ClICAyIolee:

. YCTaHOBJIEHHE JOBEPUTENbHBIX OTHOIICHNI MEXIY YHHUTENIEeM M €ro yHeHHKAMH, CIIOCOOCTBYIOWUMX MO3UTHBHOMY
BOCIIPUSTHIO OOYUYAIOUIMMUCH TPeOOBAaHUM M IPOCKO y4YUTENs, MPHUBACUCHUIO HUX BHAMAHUA K obcyxaaemMoil Ha ypoke
uHpOpMALIMY, aKTUBH3ALMH UX M03HABATENBHOM AEATENBHOCTH,

. MOOYXKAeHHE IIKONBHUKOB COOMIOAATL HA Ypoke OOLICNPHHATBIE HOPMbl NOBEAEHMS, NMpaBuia oOlEeNus co
cTapUKMH (YUUTENIIMH) M CBEPCTHUKAMH (00y4aromuMucs), IpUHIHIB! yYeOHOH IHCUMILIMHEBI B CAMOOPraHu3aluy;
. NpyBJeYeHNe BHUMAHUS LKOINBHHKOB K LICHHOCTHOMY aCTleKTy W3y4aeMbIX Ha YPOKax ABJIEHHH, OpraHU3auus HX

paboThl ¢ TOJIY4aeMOil Ha Ypoke COLMAIbHO 3HAUYNMOH uHopMaiyed - WHMIHMHPOBAHHE €€ 00CyXAenus, BBICKA3bIBAHHS
00yUasOLIMMUCS CBOETO MHEHHS 10 €€ MOBOAY, BBIPAOOTKH CBOEIO X HEH OTHOLIEHHUS,

. HCIIONb30BagMe BOCMHTATENbHBIX BO3MOXHOCTEH cofepkaHus yd4eOHOro npeamera 4epe3 AESMOHCTPALMIO ACTAM
MPUMEPOB OTBETCTBEHHOTO, TPAXAAHCKOTO TIOBEACHMS, NPOSBIEHUA YeNOBEKOMOONS U JobpocepnedHocTy, yepe3 Nnoadop
COOTBETCTBYIOILUX TEKCTOB /IS UTEHHUA, 3a1a9 [T pelleHus, MPOOAeMHbIX CHTYanA 11t 00CYKAEHUA B KNACCE;
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. NMpyMeHeHWe Ha YPOKEe MHTepakTUBHBIX (opM paboThl OOYy4arOLMXCs: HHTENNEKTYaNbHBIX, [dE€JOBBIX,
CUTYALMOHHBIX UIP, CTUMYJIUPYIOLINX [TO3HABATEIbHYIO MOTHBALKIO LIKONBHUKOB; JUCKYCCHH, KOTOpEIE Jar0T 00yyaroluMes
BO3MOXKHOCTH MPUOGPECTH OMBIT BEISHNUA KOHCTPYKTHBHOIO IMAJIOra; IPyNIoBOM paboThl uiid paboThl B Mapax, KOTOpbIe y4ar
LIKONLHUKOB KOMaHAHOH paboTe ¥ B3aUMOEHCTBHUIO C APYTHMH J€ThMU;

. BKJIFOUEHUE B YPOK UTPOBBIX MIPOLEAYP, KOTOPBIE TOMOraraT NOAAEPKATh MOTHBALMIO AE€Tel K MOTyUeHUIO 3HAHUH,
HaJaXKUBAHUIO [IO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHUAN B Kilacce, MOMOTAIOT YCTAHOBIEHHIO N0GpokKenaTenbHoON atMochepsl
BO BpeMs ypoKa;

. opraHuzalMs 1wedCcTBa, HacTaBHUYECTBAa MOTMBHPOBAHHBIX M 3pYIMPOBAHHLIX 00ydaroUIMXCs Hal HX
HEYCNEBAKIIMMH OJIHOKIACCHUKAMM, JaroLIero IIKOJbHMKAM COLMANbHO 3HAYUMBIA OMNBIT COTPYIHMYECTBE U B3aUMHOMN
TIOMOILIH;

. MHULMUPOBAHUE W IOJICPIKKA HCCIIEIOBATEIbCKOM AESTENBHOCTH IUIKOJBHUKOB B paMKax pealu3auyd HMH
MHANBUAYATbHBIX M TPYIIOBBIX HCCIENOBATENbCKUX MPOEKTOB, YTO JACT IIKOJBHMKAM BO3MOXHOCTH NPHOOPECTH HaBBIK
CaMOCTOSATENILHOTO pELIEHUs. TEOPEeTUYSCKON Npob:;1eMbl, HaBbIK [EHEpHpPOBaHUA M OPOpMiIeHMA COOCTBEHHSIX UIeH, HABBIK
YBOKUTEALHOTO OTHOIIEHHS K 4Y)KHM uIeAM, O(popMIeHHBIM B paboTax IpYyrMX HCCAeAOBaTeNed, HaBblK MyOIM4HOrO
BBICTYILIEHHA Nepea ay AMTOPHeH, apryMEHTUPOBaHNA U OTCTAHBaHMS CBOEH TOUYKH 3PEHHS.
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COJEP/KAHUE YYEBHOI'O IIPEAMETA

OcHoBHOe colepxanune Kypcos «I'eoMeTpus» pazpabaTeiBaeTcs U yTBep)KIaeTCs OpraHaMK UCIIOJHUTEILHOMN BAACTH CyOBEKTOB
Poccuiickoif ®enepaiyy, OCYIECTBIAIONIMMHE yIIpaBieHue B chepe 00pa3oBaHHUs.

baoku
aAporpamMmbl

IIporpaMMHoe coaepxkanne

. Haznaonan
2eoMempun

Harnsauple npeacTaBnenus ¢ GUIypax Ha MIOCKOCTH: NPAMas, OTPe3oK, JIyd, YTOII, JoOMaHad, MHOTOYTONbHHK, OKPYKHOCTE,
KpYT. UeThIpEXYTONBHUK, MPIMOYTONBHUK, KBaApaT. TpeyroabHuK, BUIBI TPeyroabHuKoB. IIpaBHIbHEIE MHOTOYTOJNBHUKY.
BzayuMuoe pacnonokeHue ABYX MPSIMBIX, ABYX OKPYKHOCTEH, NpsaMoil 1 OkpyKHOCTH. M306paxeHne reoMeTpryeckux Guryp u
UX KOH(HTypaLMii.

Hauna orpeska, nomauoil. [lepumerp MHOroyronsHuka. ENHHULBL H3MEpeHNA IMHEL Fi3Mepenne JutMHEl OTpesKa, MOCTPOeHHE
OTpe3Ka 3aZaHHOR JUTHHEL.

Buawl yrios. [panycHas Mepa yoia. VsMepeHue 0 DOCTPOEHHE YIJIOB ¢ MOMOILBIO TpaHCTIOpTHpa. buccekTpuca yria.

[TonsATre MIOWAAM GUTYPBE; AHHUNLI U3MepeHus miomaiu. [Tnomany npamoyronsauxa, kpaaparta. [Ipubnmxénnoe
M3MePEHHE TNOIAIK GUryp Ha KiaeTdarToii Oymare. PapHoBenukue urypel. Paspesanse H cocTaBleHHE TEOMETPHYECKHX
duryp.

Harnsauble npeAcTaBNeH s O TPOCTPAHCTBEHHBIX (hUrypax: KyO, Napaiienenunes, npusma, nMpaMusa, map, cepa, KOHyC,
HHIUHIp. M306paxenne npocTparcTBeHHBIX Guryp. [Ipumeps! ceuenuii. Muororpanuuku. IIpaBuneHeie MHOTOTPAaHHHKH.
[TpuMepsl pa3BEéPTOK MHOTOTPAHHUKOB, LHJIMHApPA U kKoHyca. M3roToBnenne Moaenei npocTpanCTBEHHBIX GHTYD.

[Tonstue o6néma; equnuLbl 00bEMa. O6BEM NPAMOYTONBROrO Napanienenunesa, kyba.

[Tousitye o pasedcTBe uryp. LleHTpanbnas, oceBas U 3epKanbHas CUMMeTpHU. 300paxkeHHe CHMMETPHYHEIX (QHIYP.

Feomempuueckue
Puzypst.

[pamete i yrasl. Touka, mpaMas, IIockocTh. OTpe3ok, yd. Yroa. Buap! yrios. BepTHKaNBHBIE H CMEXHBIE YIJIbL,
Buccextpuca yraa.

[MapannensHele ¥ epecekaroiyecs npsmete. [leprenIuKynsapHble npsMble. T€OPEMBbl O NapAIELHOCTH U
NEPNEHAUKYISPHOCTH NPAMBIX. [leplieHANKYNAp U HAKIOHHAA K NpsaMoi. CepeTMHHEIA NEPIICHAHKYIISAD K OTPE3KY.
FeomeTpudeckoe MecTo ToueK. CBOFMCTBA GHCCEKTPUCH! YA  CEPEAMHHOTO NEPIEHIUKYIAPa K OTPE3KY.

TpeyroneHuK. BeicoTa, MenuaHna, SuccekTpuca, Cpeanss IMHUS TpeyroabHuka. PaBaobepenHble M paBHOCTOPOHHHME
TPeyroNIbHUKH; CBOMCTBA U MPU3HAKU PaBHOOEAPEHHOrO TpeyroabHUKa. [IpU3Haku paBeHCTBA TPeYroApHUKOB. HepaseHcTBO
TpeyronpHuka. COOTHOLICHUS MEXYy CTOPOHAMU H yIJiaMH TpeyroibHuKa. CymMMa yrioB TpeyroasHuka. BaelHue yrisl
TpeyronbHUKA. TeopeMa ®Paneca. [Tonobue TpeyronsHuKoB. [Ipu3Haku nogotus tpeyronbHUKoB. Teopema Iludaropa. Cunye,
KOCHHYC, TAHF€HC, KOTAHTEHC OCTPOTO yriia MpsAMOYTOAbHOIO TpeyroJdbHuKa U yriioB oT ¢ 1o 180°, npuBeaenue K ocTpoMy
yriy. PeilieHNe NPAMOYTONBHBIX TPeyroibHUKoB. OCHOBHOE TPHFOHOMETPHYECKOE TOXAECTRO. DOpMYIIE], CBA3BIBAIOIIHE
CHHYC, KOCHHYC, TAHIEHC, KOTAHICHC OJAHOT'O U TOro ke yrna. PellleHue TpeyrolbHUKOB: TeopeMa KOCHHYCOB U TeopeMa
CHHYCOB. 3aMeuaTeibHbIe TOUKH TpeyrosbHuka. Yersipéxyronphuk. IlapannenorpaMm, ero cBoAcTBa U NPU3HAKY.
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[pamMoyronpHUK, KBaapaT, poMO, UX CBOHCTBA U NIpU3HaKU. 1paneuus, cpeassas JMHus Tparnenuu,

MHOTroyroasHUK, Beinykibie MHOroyronbHUKY. CyMMa YI/I0B BBUIYKIOTO MHOTOYTOJIBHUKA. IIpaBuisHbIe MEHOTOYICIBHUKH.
OxpyxHocTh U Kpyr. Jlyra, xopaa. Cektop, cerMeHT. LleHTpanbHbIN Yro.1, BIMCAHHbBIH YTo/l; BeIHYHHA BIIUCAHHOTO YIIa.
B3anmHoe pacnonoxeHue npsMoii U OKPYKHOCTH, ABYX OKpyXcHocTedl. KacarenbHas U ceKyilas K OKPYKHOCTH, HX CBOHCTBA.
BroucanHble U ONMCAHHBIE MHOTOYTONBEUKHU. OKpPY)XHOCTh, BIHCAHHAS B TPEYTOJIBHUK, U OKPYKHOCTE, ONUCAHHASL 0KOJIO
Tpeyro1bHUKA. BIIHCaHHBIE B OMUCAHHBIE OKPYKHOCTU MPAaBI.IBHOTO MHOTOYTOJIbHUKA.

["eomeTpuueckue npeobpaszoBanud. [louaTue o papeHcTBe QUryp. [IoHATHE O OIBHIKEHHU: 0CEBASA M LIEHTPAIILHAL CUMMETPHH,
napastiefbHLIH [epeHoc, noBopoT. [ToHaTHe 0 NoA00UH GUIYP H TOMOTETHH.

PelieHye 32134 Ha BHIYUCIEHHE, I0KA3ATEIBCTBO M IOCTPOEHME C MCMQIL30BAHMEM CBOMCTB M3YUEHHBIX GUTYD.

Himepernue JnuHa otpeska. PacctogHue oT ToykH 10 npsaMoil. PaccTosnue mexy napaniensHbIMU NPSIMBIMA.

2COMEMPUHECKUX [TepuMeTp MHOTOYTOJNBHHUKA.

GEAUMIUH JlnuHa OKpYKHOCTH, YHUCIIO M1, ITHHA JYT'H OKPY)KHOCTH.
['panycHas Mepa yria, COOTBETCTBHE MEX1y BeIMYHHON UEHTPANBROIO YA ¥ ATHBOH OyTH OKPYKHOCTH.
[ToHsTHE IUIOLIANN [UIOCKMX GUryp. PaBHOCOCTaBIeHHBIE K paBHOBeNUKHe GuIypel. IInowans npamoyronsHuka. [Tnomanu
napajlieIorpamMmMa, TpeyroabHuKa ¥ Tpanelny. [1nomans MBoroyronbauka. Ilnomaas kpyra 4 naowane CeKTOpPa.
CoOTHOLUEHHE MEXIY ILIOWEAAAMU MOJ00HBIX QUTYD.
Pemenne 3azad Ha BLIMMCNEHHE M JOKA3aTENBCTBO ¢ HCITONb30BAHMEM H3YYEHHEIX QOPMYIL.

Koopouname:. Ypasuenune npamoii. KoopadHaThl cepequHB! oTpe3ka. PopMyna paccTossHE MEXAY ABYMsI TOUKAMH IUIOCKOCTH. Y paBHEHHUE
OKPYXHOCTH.

Bexmopst. Hnnuna (Monyns) BekTopa. PapeHcTBO BeKTOpoB. KomnuHeapHste BexTopbl. KoopauHaThl BeKTOpa. Y MHOKEHNE BEKTOpA HA
YKCI10, CYMMA BEKTOPOB, pas/iokeHye BEKTOPA MO ABYM HEKOJIHHEAapHBIM BeKTopaM. CKalIApHoe NPOU3BEICHHUE BEKTOPOB.

Jaemenmei aozuxu. | Onpefeienne. AKCHOMBI M TeopeMsl. Jloxazatensctso. JlokazaTebCTBO OT NPOTHBHOTO. TeopeMa, odpaTHas Aanuel. [Ipumep

U KOHTPTIpUMEP.
[ToHsATHE O PABHOCHIBHOCTH, CISJOBaHUHU, YIOTPeOIeHHE TOTHYECKHX CBA30K €CAM... TO, B TOM M TOJILKO B TOM Cllyvae,

JTOTHYCCKHUE CBA3KY U, UIIH

. Mamemamuxa ¢
. UCTOPUHECKOM
| pazsumuu.

Ot 3emnemepus k reometpud. [lugarop u ero mkona. Qanec. Apxumel. IIocTpoeHNS ¢ NOMOIIBIO UMPKY/IS U THHEHKH.
ITocTpoeHue MpaBUIBHBIX MHOTOYTONBEUKOB. Tpucexius yrina. Ksanpatypa kpyra. ¥ apoenue xyda. Mcropusa uncna .
3onotoe ceuenne. «Havana» Esxmuaa. JI. Dinep. H. U. Jlobauenckuit. Mcropus natoro noerynara. Codusm, napagokehl.
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Temarnueckoe IJI2HUPOBAHHE

n/n

Co JIEpYKaHUE 1IporpaMMHOTO

MaTepuana

Kon-
BO
4acos

Bunapl yuednoit 1esaTeIbHOCTH

«PeineHne TpEyroabHHKOB»

16

QopMynUpOBATb CLPEASICHU: CHHYCA, KOCHHYCA, TAHICHCA, KOTAHT€HCA
yria or 0 po 180 rpagycos; CBOACTBO CBA3H ANUH JIMATOHAIEA H C1OPOII
napasuie/torpamMMa; PopMynupoBaTL U pa3bACHITE OCHOBHOE
TPHI'OLIOMETPUYECKOE TONAECTBO. BEIYHCIATE 3RAUEHUE
TPUTOHOMETPNYECKOH Dy UKUUY YA [10 3HAYCHHUIO OJTHOHA U3 €T0 3aaHHDLIX
dyHkuuil. Gopmyldposals U JOKA3BIBATE TCOPEMBI: CHHYCOB, KOCHHYCOB,
CJIEICTBHA U3 TEOPCMBI KOCMHYCOB H CHHYCOB, O IUIOIKAAK OMHCAHHOTO
MHOTOYTOIBHUKA. 3anuCchIBaTh 1 A0KA3LIBATH POPMYIIbL 1 HAXOKACHUS
TUTOHIQIH TPEYTONbHHKA, PAANYCOB BRUCAHHOA H ONIMCAHHON OKPYKHOCTCH
TPEYroJabHUKA. [IpUMEHATL n3yyelinple onpeuesieis, TEOPeMbl H (POPMY b K
PELICHHUIO 3aa4

« HpaBmle ble€ MHOIOYI'0JibHHKH)»

10

dopMyNHpPOBATH ONMPCIACICHUE MPABUIIBEHOTO MHOTOYI0JIBIINKA;
GOpPMYJIHPOBATE U 0KA3KIBATH TCOPEMbBI 0O OKPYIKHOCTSRX, OLMCAHHON OKOJIO
1PABWILHOIO MHOTOYTOARLHIKA ¥ BIIUCAHHONA B HEI'O) BBIBOAUTL H
UCITOTB30BATh FOPMYIEL U1 BLIYMCIEHUS HNOWAAM [TPABHILHOTO
MHOTOYIONIBHUKA, €r0 CTOPOLEL M palldyca BIUCAHHON OKPYXHOCTH; pellaTh
340344 HA TIOCTPOEHUE 1IPABUIIBHLIX MROIMOY1'OJIEHUKOR; OOBACHATEL NOHATHA
JUTHHBI OKPY)KHOCTH M [UTOLIAAN KPYra: BBIBOAMTS POPMYITBI AN BEIYMCIECHUA
JUIMHB] OKPY)XHOCTH M JUTMHB IYTH, TUIOTLAAM KPYTa ¥ MAOLANnn KpyroBoro
CEKTOpa; IPUMEHSITH 3TH POPMYJIbI IPH PEILEHUH 3aa4

«/lexaprosbl KOOPARHATHI)

12

OOBACHATL U WTKOCTPAPOBATH NOHATHA TPAMOYTOILHOR CHCTEMBI
KOOPJMHAT, KOOPAVHAT TOUKH U KOOPJIWHAT BEKTOPA; BLIBOJUTH U
HCIONB30BATh IPH PELICHKH 3a1a4 GopMyJIhI KOOP/IMHAT CEPE/IUHB! OTPE3Ka,
JUIMIIbl BEKTOPA, PACCTOANMA MEXLY ABYMA TOUKAMK, YPABHEHHS OKPY)XHOCTH
U npsAMOH

fy=




«Bekrope»

15

dopmynuposals onpeneleHus ¥ HILTIOCTPHPOBATS NOHATHS BEKTODA, €10
JUIMHBI, KOMIMHEAPHBIX K PABHEIX BEKTOPOB; MOTHBHPOBATD BBECHHE
MOHATUH U ASHCTBHH, CBA3AHHBIX C BEKTOPAMU, COOTBETCIBYIONIUMHU
npvMepaMK, OTHOCAIIMMUCA K QH3MHECKUM BEKTOPHbIM BEIMYMILAM,
LUPUMEHSITH BEKTOPB! U IeACTBUA Hal HUMM NIPH PELUCHUM [€OMETPAUECKIX

3a]a4

« I'eomerpuydeckne npeodpaszosaunsy

[TpuBoau TS DpUMEpE] TpeodpazoBanys Quryp.

Ornuenisate npeobpa3oBaHusa QUIYp: NapaUIENbHbLE LEPEHOC, OCeBas
CUMMETPpMA, UCHTPalIbHas CHMMETPHA, MTOROPOT, TOMOTETH, 1'10,?_1,06148.
QopMyIUpPOBATh ONIPEACICHUS: [(BUKEHM], PABHBIX QULYP, TOYEK,
CUMMETPHYHBIX OTHOCUTENILHO NPAMOMN; TOUYEK, CHMMCTPHUYHBIX
OTHOCHTENBHO TOYKH; (DUI'YPbI, HMEFOLUEH OCh CUMMETPHYU; QUIYPbI,
UMCIOIICH [[EHTP cUMMeTpUK; of00HLIX Guryp. CrolicTBA: ABMIKE1MS,
napajelbHOoro NepeHoca, OCeBO CUMMETPUH, LIEHTPANbHOK CUMMETPUH,
NOBOPOTa, FOMOTCTUH. J[OKa3BIBATE TEOPEMBL: 0 CBOMCTBAX NapaiICILHOrO
IIEPeHOCa, 0CeBOH CUMMETPUH, UCHTPATBHON CHMMETPHHM, 110BOPOTA,
roMoTeTH, 00 OTHOWEeHAY NIOUAeH TONOOHBIX TPEYTOIBHUKOD

«HauaabHble cBeTeHH S U3 CTCPCOMET PN

OOBACHATD, YTO TAKOE MHOTOTPAHHUK, €0 [pakH, pédpa, BepPILMHEI,
AMACOHAIH, KAKOH MHOTOIPaHHUK HA3bIBAETCA BRIMYKIIBIM, UTO TAKOE 71 -
YroNELHAS Npu3Ma, €€ oclioBalins, OOKOBBIE TPaHM M DOKOBbIE PEOPa, Kakas
pU3Ma Ha3BIBACTCS LUPAMON M KaKasl HAKJIOHHOM, YTO TAKOE BBICOTA IIPU3MDI,
KaKas pU3Ma Ha3biBaeTCs NapaLIeNeNUNeaoM U KAKOH apaiiieIenuIe
HA3bIBACTCS IPAMOYIOJIBHBIM; (POPMYIUPOBATE U ODOCHOBBIBATE
YTBEPIACHYS O CBOMCTBE AuaroHanei tapaielennnena 4 O KBaapare
QMAroHATH MPAMOYTOBHOLO HApaJLie enmneia; O0BICHITh, UTO Takoe 00bEM
MHOTOIPaHIINKA; BHIBOJUTE (C NMOMOILBIO MpnHIuna Kasaibsepu) Gopmy.Ty
0o0bEMA NPIMOYIOIEHOO DapalICACKNea; 00bACHATD, KAKOM
MHOI'0OfPal MK HA3BIBACTCA IMPAMUION, UTO TAKOE OCHOBAHUE, BEPIIMHA,
GOKOBBIE FpaHU, HOKOBRIE pEOpa U BEICOTA MHUPaMHIb], KaKad IUpaMuia
Ha3bIBaeTCs MPABUIBHOMN, YTO TAKOC arnodema NpaBUILHOR IMPAMUIEL,
NpUBOAUTL GopMY.Ty 00bEMA MHPAMUABL, 0OBACHATL, KAKOE TEJIO HAZLIBACTCH
LMK POM, YTO TaKOe €I0 0Ch, BRICOTA, OCHOBAHMA, paguyc, BokoBas
NIOBEPXIOCTh, 00pasyIoNIue, pasképTKa G0KOBOMH NOBEPXHOCTH, KAKUMH
dopmyaMu BBIpKAKOTCS 00EBEM U TUI0IAAL DOKOROH MTOREPXHOCTH
LWIKHAPA; 00BICHATh, KaKoe TelI0 Ha3blBaeTCs KOHYCOM, YTO TAKOE Cro 0OCh,
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BBICOTA, OCHOBaHUE, DOKOBAs NOBEPXHOCTh, 00pasylollie, pa3BépTka DOKOBO
IIOBEPXHOCTH, KaKuMU GOpMYJaMu BoipaKaroTest 00BbEM KOHYCA U IIOLWAIb
H0KOBOI MOBEPXHOCTH; OOBIACHATE, KAKAd NOBEPXHOCTH Ha3bIBALTCH CHepoit u
Kaxoe TeJo Ha3bIBAeTCS MIApOM, YTO TaKOe paguyc U AuaMeTp cdepsl (wapa),
KaKkaMu QOpMyNaMHu BeIpaKaroTces 00BEM [Iapa U Mowaib cgepsl;
H300paXaTh K pacro3HaBaTh Ha pUCYHKAX NPH3MY, NapauleNeNunes,
N¥paMuay, UMIHHAD, KOHYC, HIap

[ToTopenue. [ToaroToBKa K 3K3ameHy. Pelnenune 4 3akpern/IeHne 35aHMM, yMEHUM ¥ HAaBLIKOB, MOJYIEHHbIX HA YPOKax I0
3anay. Peseps Ha cilyyaii moTepy 4acos JaHHLIM TeMaM (Kype reomeTpuu 9 Kiacca).
Hroro 68
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MNEPEYEHb METOAUYECKOM JIUTEPATYPBI

Jas yvamuxen:
. leometpus: 9 xnacc: ygeOHUK ans yyaumuxca obuieodpazopareibHblx yupexaeHuit/ A.l. Mepsask, B.b. [loaonckuii, M.C. Axup. — M.
:Benrana-['pad, 2018.
2. leoMetpua: 9 K1ace: AMJaKTUYECKHME MAaTepHAaNbl: COOPHUK 33724 M KOHTpObHBIX padot / A.l'. Mepznsk, B.b. ITononckuit, M.C. Sxup. — M.
:Benrana-I'pag, 2018.
3. Teometpus: 9 ki1acc: paboune tetpaau Nel,2/ A.I'. Mep3nsx, B.b. [oaonckuit, M.C. SIkup. — M. :Bentana-T'pad, 2018.
das yuntensa:
4. Teometpus: 9 knacc: MeToanyeckoe nocobue/E.B. byuko, A.I'. Mepansx, B.b. ITononckuit, M.C. Sxkup. — M. :Bentana-[ pag, 2018,
CrnpaBouHble M0cOBKS, HAYUHO-NIONYIAPHAs U UCTOPUYECKas JIUTepaTypa:
1. Araxanos H.X., [Tonnunckuit O.K. Maremaruka: paiioHHble onuMmuansl: 6-11 xinaccel. — M.: [IpocBewenue, 2018,
2. T'agpunosa T.J. 3asumarenbHas MateMaTka: S5-11 kaaccel. — Bourorpaza: Yuutens, 2018.
3. Jleputac I'.I'. HecranmapTHele 3anaud mo matematuke. — M.: MWJIEKCA, 2017.
4. Tlepau C.C., [Tepnu b.C. CTpaHtuusl pycckoil ucTopuy Ha ypokax MaTeMaTuku. — M.: [legaroruxa-Ilpece, 2018.
5. Wapsirua U. . Epranxuesa JI. H. Harmsanas reomerpus. — M. : MUPOC, 2019,
6.ITowa JIxx. Kak pemats 3anauy? — M.: Ilpocpeuenne, 2018,-
7. I'yvces B. A. COopHUK 3a1a4 10 reoMeTpru: 5-9 xnacceol. — M. : OHuke 21 Bex : Mup u obpazosanue, 2017.
8.@apkoB A.B. MaremaTrueckue o.1uMnuanb! B LIkoae : 5- 11 knaceel. — M. : Alipuc-Tlpece, 2018.
9.DHuMknoneaxs a1s gered. 1. 11: Matemaruka. — M.: AsanrTa-+, 2017,
10.http://www.kvant.info/ HayyHo-nonynapHeiii hu3nKo-MaTeMaTUUECKHH KYPHAT AN IIKONBHUKOB U CTYAGHTOB «KBaHT».

Hcnoab3oBanne MIHTepHeT-pecYpCcoB:

- MunncreperBo obpasoanusi PO: http://www.informika.ru/; http://www.ed.gov.ru/;
- Tectuposanue online: 5-11 knaccesr: http://www.kokch/kts/ru/cdo/

- [lenaroruyeckas Mactepckas, ypoku B MHTtepHeTe u np.: http://teacher.fio.ru

- Hosrle Texyonoruu 8 obpasosanuu: http://edu.secna.ru/main/

- Merassumknonenua Kupunna u Medoaus: http://mega.km.ru
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