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MHNOSACHUTEJIBHAS 3AIITUCKA

['eomeTpusi kKaK OIMH W3 OCHOBHBIX Pa3/ieNIOB HIKOJIBHON MaTEMaTHKH, UMEIOIIUI
CBOCH 1eNbI0 00ECIeUnTh M3YyYCHHUE CBOWCTB U Pa3MEPOB (UTYp, WX OTHOIICHUU H
B3aMMHOE pAacloOJIOKEHHE, OMHUPAETCd Ha JIOTMYECKYI0, JOKa3aTeIbHYIO JIMHHUIO.
[leHHOCTh UW3y4YeHHS TEOMETPUM HAa YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
3aKJII0YaeTcss B TOM, 4YTO OOYYalolUMWCA YYUTCS MPOBOJIUTH JIOKa3aTeJIbHbIE
pacCy’kJeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUEHMs, JIOKa3blBaThb HMCTHUHHbBIC
YTBEPKICHUSI U CTPOUTh KOHTPIPHUMEPHI K JOKHBIM, MPOBOAUTH PACCYXKICHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBA OT TPU3HAKOB, (QOpPMYyIHUpOBaTH OOpaTHbBIE
YTBEPKICHUSL.

BTopoii 1enpio n3yyeHus reoMeTpuu SBIISIETCS UCIIOJIb30BaHNE €€ KaK HHCTPYMEHTA
MpU pElIeHWH KaK MaTeMaTHYECKHX, TaK U MPAKTUYECKHUX 3aJ]ay, BCTPEUAIOIINXCS B
peanbHO# ku3HU. OOydYaromUNCs JOKEH HAYYUTHCS OMPENEIUTh T'€OMETPUUYECKYIO
¢burypy, onucarb CI0BaMH JAHHBIM 4ePTEXK MU PUCYHOK, HAUTH IJIOMIAb 3€MEIBHOTO
Y4acTKa, pacCYUTaTh HEOOXOAUMYIO JITTMHY ONTOBOJIOKOHHOTO KaOems WK Tpedyemble
pa3Mephl rapaxa Jisi aBTOMOOWJISl. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS
JUHUS B u3yueHun reomerpuu. [lpu pemieHuu 3aad MOPaKTAUECKOTO XapakTepa
OOyYarOmIMIICS YYUTCS CTPOUTh MaTEeMaTHYECKHWE MOJIEIN PEATbHBIX IKU3HEHHBIX
CUTyalllid, MPOBOAUTH BBIYUCIEHUS M OLEHUBATh AaJIEKBATHOCTh MOJYYEHHOTO
pe3ynbTaTa.

Kpaiine BayxHO MOJYEPKUBATE CBSI3H T€OMETPUU C IPYTUMHU YUEOHBIMU MPEMETaAMHU,
MOTHMBHUPOBATh HCIOJIL30BaTh OMPEACICHUS T'COMETPUUYECKUX (QUTYP U TOHATHM,
JEMOHCTPUPOBATH MPUMEHEHHE MOTYYCHHBIX YMEHUH B (PU3UKE U TEXHUKE. DTU CBSA3U
HauOoiiee ApKO BHUJHBI B TeMax «Bekropb», « TpUroHomMeTpuyecKrue COOTHOILECHUS,
«Meton koopauHat» u «Teopema ITudaropay.

VYyebuniii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOIIME OCHOBHBIC Ppa3JIelibl
conepxkanusi: «['eomerpuueckue QUrypsl 1 UX CBOMCTBaY, «M3MepeHne reoMeTpuaecKux
BEJIMYUHY», «Jl€KapTOBBl KOOpAMHATBI Ha IUIOCKOCTH», «BekTopb», «/IBUKEeHUS
riockocTHy, «IIpeobpazoBaHus Moao0us».

Ha u3ydenue yuebnoro kypca «I'eomerpus» orBoautcsa 204 yaca: B 7 kiacce — 68
yacoB (2 Jaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Hemeno), B 9 kimacce — 68
yacoB (2 Jaca B HEJIEINIO).



COJEPXAHME OBYYEHUA
7 KIIACC

Hauanbuble nonstus reomerpun. Touka, npsmasi, OTpE30K, Jy4d. YToJ. Buasl yrios.
BeprukanbHble M CMExXHBbIE yIbl. buccekrpuca yria. JlomaHas, MHOIOYTOJIbHHK.
[TapannenbHOCTh M NEPIEHANKYIISIPHOCTD MPSMBIX.

CumMmerpuunble ¢urypbl. OCHOBHBIC CBOMCTBA OCEBOM CHUMMeETpuH. IIpumepbl
CUMMETPHH B OKPYKAIOILIEM MUPE.

OCHOBHBIE MTOCTPOEHUSI C MOMOILBIO LUPKYJIS U JIMHEWKU. TpeyroibHUK. BoicoTa,
Me/MaHa, OuCcCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PAaBHOCTOPOHHHI TpEyTroiabHUKUA. HepaBeHCTBO TpeyrojabHUKa.

CpoiicTBa U NIpU3HAKU DPABHOOEAPEHHOro TpeyrojpHuka. [IpusHaku paBeHCTBa
TPEyTOJIbHUKOB.

CpoiicTBa M MNpPHU3HAKA NapaJUIeNbHBIX NpsAMbIX. CyMMa YIJIOB TpeyroJjbHHKA.
BHemHue yriibl TpeyrojabHuKa.

[IpsamoyrosnbHblii  TpeyronbHUK.  CBOWCTBO ~ MEIHWAaHBI  NPSIMOYTOJIBHOTO
TPEyrOJbHUKA, MPOBEAEHHOW K rumnoreHyse. IIpu3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEyTrOJbHUKOB. [IpAMOYTroJIbHBIN TPEYTOJIBHUK C yTiIoM B 30°.

HepaBeHncTtBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIBHMKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, TeopeMa 0 00JIbIIEM YIJIE U O0JIbLIEH CTOPOHE TpeyroibHUKa. [leprnenaukynsp
Y HaKJIOHHAsl.

I'eomeTpuyeckoe MecTO TOUEK. bruccekTpuca yria u CepeuHHbIN ITEPIICHINKYIIAP K
OTPE3KY KaK Fr€OMETPUUYECKHE MECTA TOYEK.

OKpy>XHOCTb U KpYI, XOpJla U JUaMeTp, UX CBOMCTBA. B3anMHOE pacrnosioxeHHe
OKpPYXKHOCTM M mnpsmon. KacarempHas M cekymas K OKPYXHOCTH. OKpPY>KHOCTB,
BIIMCAHHAasl B yroj. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YersipéxyroabHuki. [1apannenorpamm, ero npu3Haku u cBoucTsa. YacTHsle cirydau
napajuie’orpaMmoB (IpsIMOYTOJIbBHUK, poMO, KBaJapaT), MX IpPU3HAKA M CBOMCTBA.
Tpanenus, paBHOOOKast Tpaneuus, €€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paseca U TeopemMa
O MPOITOPLUUOHAIBHBIX OTPE3KaX.

Cpennue mMHUM TpeyToNbHUKA U Tpanenuu. LIeHTp Macc TpeyrojibHUKa.

[Togobue TtpeyroapHUKOB, Kodpbunuent momodus. [lpusHaku momoOus
TPEeyrojabHUKOB. [I[puMeHeHne noao0us npu peleHUN NPAKTUYECKUX 3a/1ad.

CpoiicTBa miomaaeidl reomMerpudyeckux Guryp. QPopMynsl a8 IUIOLIAAH
TpeyrojbHUKa, MapaieigorpamMma, pomoda u Tpaneuuu. OTHOIIEHHE IUIOHIaeH
noA0OHBIX (Uryp.

Brruncnenue miomaaei TpeyroJbHIKOB U MHOTOYTOJIFHUKOB Ha KJIETYaTOl Oymare.

Teopema IMudaropa. [lpumenenne Teopemsl [Indaropa npu pemieHun MPakKTUIECKUX
3a/1ad.

CuHycC, KOCHHYC, TAHT'€HC OCTPOT'0 yTria IPsIMOYTOJbHOIO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnmcanHbI€ M IEHTPAIBHBIE YIJIBI, YTOJ MEXK/y KaCaTEIIbHOW U XOPAOU. YTIIBI MEXKIY
XOpAaMu M CEKyllMMHU. BIMcaHHbIE M ONMCaHHBIE YETBIPEXYTOJIBHUKHA. B3anMHoe
pacnoyiokeHue JByX OKpyxkHocTed. Kacanue okpyxHocteil. OOmiue kacatelbHblEe K



JIBYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, kocunyc, TanreHc yriaoB or 0 go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOX1eCTBO. POPMYIIBI TPUBEACHUS.

Pemienne TpeyronpHukoB. Teopema KOCHMHYCOB M TeOpemMa CHHYCOB. PenieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHUHYCOB.

[Ipeo6pazoBanue nogaobus. [1og061e COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NpPOM3BENECHUH OTPE3KOB XOpI, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIbHOMU.

Bekrop, nnuHa (MOayib) BEKTOpa, COHAMPABIECHHBIE BEKTOPBI, MPOTHUBOIIOIOKHO
HaIIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaLUU
HaJl BeEKTopaMmH. Pa3noxkeHWe BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater BekTopa. CKalspHOE MPOU3BEIECHUE BEKTOPOB, NPUMEHEHHE IS
HAaXOKJEHUs JUIUH U yTJIOB.

JlekapTOBBI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSIMOM M OKPYKHOCTH B
KOOpDAMHATAX, IIEPECEUYCHUE OKPYKHOCTEM M MNpsAMBIX. MeETOX KOOpAMHAT M €ro
IIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKH. [[nmmHa okpykHOCTU. ['pagycHas u paguanHas mepa
yIJIa, BBIYUCIECHUE JUIMH IyT OKpykHOCTeH. [nomans kpyra, ceKkTopa, CErMeHTa.

JIBUKEHUA TUIOCKOCTM M BHYTPEHHHME CUMMETpUU Quryp (3jeMeHTapHbIe
npeacrasienus). [lapannensusiii mepenoc. [ToBopor.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O OBHIET'O
OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pe3yJbTaThl OCBOCHHS MpPOrpaMMbI yueOHOTro Kypca «I'eomerpus»
XapaKTEePU3YyIOTCS:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBJICHUEM HHTEPECA K MPOILLIOMY W HACTOSIIEMY POCCUMCKOW MaTeMaTUKH,
LIEHHOCTHBIM OTHOIIICHUEM K JOCTHXKECHUSM POCCUHUCKHUX MAaTEMaTUKOB U POCCUUCKOU
MaTE€MaTHYECKOM IIKOJIbI, K MCHOJb30BAHUIO ITUX JOCTHKEHUM B APYTrUX HayKax U
NPUKIAIHBIX cdepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH IpakJaHWHA U peai3alluy ero Ipas,
MPEJCTABICHUEM O MATEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYD, SIBJICHHH, MPOIIEAYP IPAKIaHCKOTO OOIIECTBA (HampuMep, BEIOOPHI, OMPOCHI),
TOTOBHOCTBIO K OOCYXICHUIO ATHYECKMX MPOOJEM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHCHUEM JOCTHUKECHHM HAyKHA, OCO3HAHMEM BAXKHOCTH MOPAIbHO-3THUYECKHUX
MIPUHITUIIOB B JEATEIBbHOCTU YUEHOTO;

3) TpyAOBO€ BOCIIMTAHHE:

YCTaHOBKOM Ha aKTUBHOE YYaCTHUE B PEIICHUM MPAKTUYECKUX 3a/1a4 MAaTEMAaTUUYECKOU
HaMpaBJICHHOCTH, OCO3HAHUEM BaXXHOCTU MaTEMaTHYECKOTO O0pa30BaHHs Ha
MPOTSDKCHUHM BCEH JKU3HM JJI  YCHENTHOW MpodeCcCHOHATBHOU NEATeTbHOCTH |
pa3BUTHEM HEOOXOAUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM M  TIOCTPOCHHEM
WHJIUBUAYAIBHOW TPaeKTOpUU OOpa30BaHUS U KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
WHTEPECOB M OOIIECTBEHHBIX MTOTPEOHOCTEM;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K AMOI[MOHATBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MATEMATUUYECKUX
00OBEKTOB, 3aJa4, pCEIICHUM, PACCYXKJICHHH, YMEHUIO BUJIETh MaTEeMaTHUYECKHE
3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NMO3HAHMSL:

OpHUEHTAIMEH B JEATEIBHOCTA Ha COBPEMEHHYIO CUCTEMY HAaYUYHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKA, NPHUPOABI W OOIIECTBa,
MMOHMMaHUEM MaTEMaTHYECKONH HayKH Kak c(epbl YeJ0BEYECKOU ACATEILHOCTH, ITAIOB
€€ pasBUTHS W 3HAYMMOCTH ISl Pa3BUTHS I[MBUIM3ALMU, OBJIAJICHUEM SI3BIKOM
MaTeMaTUKM M MaTeMaTHYeCKOM KyJbTYpOH KaK CpEJICTBOM IIO3HAHMUS MHPA,
OBJIQJICHUEM MPOCTEHIIIMMH HABBIKAMH MCCIIEIOBATEIBCKOMN JEATENBbHOCTH;

6) ¢usunyeckoe BocnUTAHUE, (POPMUPOBAHUE KYJIbTYPbl 310POBbA U
3MOIMOHAIBHOIO 0JIaronoJIyYns:

FOTOBHOCTBIO MPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbBS,
BEJICHUS 3JI0POBOrO 00pa3za XKU3HHU (30POBOE MUTaHUE, COATTAHCHPOBAHHBIM PEKUM
3aHSATUN U OTABIXA, peryJisipHas puznueckas akTUBHOCTS), CPOPMUPOBAHHOCTHIO HABBIKA
pediiekcur, TMpU3HAHUEM CBOETO IpaBa Ha OMIMOKY M TAaKOro K€ IpaBa JIPyroro
YEJI0BEKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHME:



OpUEHTAaLMEl Ha INMPUMEHEHHWE MAaTeMaTHYEeCKUX 3HAHWM I PELICHHs 3a1ad B
00JIaCTU COXPAHHOCTU OKPY>KaIOLEH Cpelibl, MIaHUPOBAHMS MOCTYIKOB M OLEHKH UX
BO3MOXXHBIX TIOCIEACTBUNA JJISi OKpYXalollel Cpeapl, OCO3HAHHUEM TIJI00ATBHOTO
XapakTepa dKOJOTHYECKUX IMpoOJieM U IyTeH UX pelIeHus;

8) ajanTanusa K U3MEHSIIOIMMCSH YCJIOBHSAM COLMAIbHONW M IPUPOIHON cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBHUSIX HEONPEAEIEHHOCTH, MOBBIILIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPaKTUYECKYIO0 JAESITeIbHOCTh, B TOM YHUCJE yMEHHE
YUUTBCA Y JPYTHX JIIOJIeH, TpUoOpeTaTh B COBMECTHOM JAESITEIbHOCTH HOBBIC 3HAHUS,
HaBBbIKU Y KOMIIETEHIIUHU U3 OIBbITA JPYTHUX;

HE0OXOAMMOCThIO B (POPMUPOBAHMM HOBBIX 3HAHHM, B TOM uucie (HopMyIupoBaTh
UJIeH, OHATHUS, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM UUCIIE PaHEE HEU3BECTHBIX,
OCO3HaBaTh JePUIMTH COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, IUIAHUPOBATH CBOE
pa3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYalLMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYAIIMIO KaK BBI30B, TPEOYIOIINI KOHTPMEDP, KOPPEKTUPOBATH IPUHUMAEMBIE PEILICHUS
U aelcTBUd, (GOpMYJIMPOBATh U OLICHUBATH PUCKHU U MOCIEACTBUS, JOPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3naBaTe/ibHbIe YyHUBEPCAJIbHbIE YUeOHbIe 1elicTBUS

ba3oBble jornueckue aeiicTBus:

® BBISBIIATH U XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKH MATEMAaTUYECKUX OOBHEKTOB,
MOHSTUH, OTHOIIEHUN MEXIY MOHITUIMH, (POPMYIUPOBAThH ONpEACIICHUs TOHITHH,
YCTaHABIMBATh CYLIECTBEHHbIM MPHU3HAK KIacCU(PUKAUMK, OCHOBAaHUA s
0000IIIeHNS ¥ CPAaBHEHUSI, KPUTEPUHU TTPOBOIMMOIO aHAJIN3a;

® BOCIIPUHUMATh, GOPMYIHPOBATH U MPEOOPA3ZOBHIBAThH CYKIACHUS: YTBEPAUTEIbHBIC U
OTpULIATEIbHbIE, €AUMHUYHBIC, YACTHBIEC U OOLIUE, YCIOBHBIE,

® BBHISIBISATH MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W M IPOTHBOPEYHS B
dakTax, NaHHBIX, HAOJIONCHUSIX WM YTBEPXKICHHUSAX, MpeiaraTb KPUTEPUH IS
BBISIBJIICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYMI;

® JleN1aTh BBIBOJBI C UCIOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€AYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHUN, YMO3aKJIIOUEHU IO aHAJIOTHH;

e pa30bupaTh J[OKa3aTeNbCTBA MAaTEMaTHYECKUX YTBEPXKIACHUU (MpsMblE U  OT
OPOTUBHOIO),  IMPOBOJUTH  CAMOCTOSITEJIBHO  HECIOXKHBIE  JIOKA3aTEJbCTBA
MaTeMaTUYECKUX (PAKTOB, BBICTpPAUBATh APTYMEHTAIIMIO, MPUBOJIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHUS;

® BBIOMpATH CHOCOO pelieHus yueOHOW 3ajaud (CpaBHHUBATh HECKOJIHKO BApHUAHTOB
peuieHusi, BbIOMpaTh Hauboiee NOAXOAAIMUA C YYETOM CaAMOCTOATENBHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBarejbcKkHe 1eCTBUSA.

® [LCIOJB30BaTh BOMPOCHI KaK HCCJIENOBATENbCKHI WHCTPYMEHT TMO3HAHUS,
dbopMynupoBaTh  BOMPOCHL,  (PUKCHUPYIOIIME  TPOTUBOpedne,  Mpobiemy,
CaMOCTOATENILHO YCTAaHABIMBATh HMCKOMOE U JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3ULUIO0, MHEHHUE;

® [IPOBOJUTH IO CAMOCTOSATEIBHO COCTABJICHHOMY ILJIAHY HECJIOXHBIM AKCIIEPUMEHT,
HEOOJIbIIOE HCCIIEIOBAHNE [0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOoro



00BEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXTY COOOI;

CaMOCTOSATENILHO  (OPMYJIMPOBAaTh OOOOIICHUS ¥ BBIBOJBI IO pPe3yJbTaTam
MPOBEACHHOTO  HAOJIOJACHUS,  WCCIECNOBAaHWSA,  OICHWBAaTh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHUIA;

IpPOrHO3UPOBATh BO3MOXKHOE  Pa3BUTHE IIpollecca, a TakkKe BbIABUTATH
MIPEATIONOKEHUSI O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

PaGota c uadopmarnueii:

BBISIBJISIT HEJIOCTATOYHOCTD U M30BITOYHOCTh MH(OPMAIIMH, JAHHBIX, HEOOXOIUMbIX
JUTSI peIeHUS 3a/1a4H;

BBIOMPATH, aHATTM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH HH(POPMAIIUIO
Pa3IUYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

BbIOMpaTh (OpMy MpEeACTABICHHUS HHPOPMALMU U WILIIOCTPUPOBATH pellaeMble
3a/1auu CXeMaMu, TuarpaMmmMaMu, HHOU rpaduKoi U MX KOMOWHAIIUSIMU;

OLICHUBATh HAJIEKHOCTh MH(OpPMAIUU 1O KPUTEPUSIM, MPEITIOKEHHBIM YUUTEIEM
WM CPOPMYITMPOBAHHBIM CAMOCTOSTEILHO.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIC YYeOHbIe AeHCTBHSA:

BOCIIPUHUMATH U GOPMYITHUPOBATH CYKJACHHUS B COOTBETCTBHUH C YCIOBHUSIMHU U IEIISIMH
oOIIeHNs, SCHO, TOYHO, TPAMOTHO BBIpa)kaThb CBOIO TOYKY 3pPEHUS B YCTHBIX H
MACbMEHHBIX TEKCTax, JaBaTh TMOSCHEHHWs TIO XOAYy pelIeHUs 3a/adyw,
KOMMEHTHUPOBATH MOJIyYeHHBIN PE3YJIbTAT;

B XOA¢ OOCYXICHHS 3aJaBaTh BOIPOCHI TO CYIIECTBY OOCYKIAaeMOH TEMBI,
poOJIEMBI, PEeIIaeMoi 3aJ1a4H, BHICKa3bIBaTh HJICH, HAIICJICHHBIC HA TIONCK PEIICHMUS,
COIMOCTABIIATh CBOM CYXJEHHUS C CYXICHUSAMH JIPYTUX YYACTHHKOB JUajora,
oOHapy)XWBaTh pa3IMYUe H CXOJCTBO TIIO3WIMH, B KOPPEKTHOW (dopme
(dbopMyIHpOBaTh PA3HOTIIACHS], CBOW BO3PAKECHUS;

IPEACTABIATh PE3yJIbTaThl PEIICHUs] 3a]add, OKCIIEPUMEHTa, HCCIICIOBaHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMPATh (OpMAT BBHICTYIUICHUS C Y4Y€TOM 3aaad
IIPE3EHTAIMU U 0OCOOEHHOCTEH ayUTOPHUH;

MOHMMAaTh W MCIOJIb30BaTh MIPEUMYINECTBA KOMAaHIHON W WHAUBUAYAJIHLHON PabOTHI
NP PEIIEHNN YIeOHBIX MAaTEMAaTHUECKHUX 3a]1a4;

NPUHUMATh II€JIb COBMECTHOM JEATEIBHOCTH, TUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOM palOoThl, pacrpenensarb BUIbl padOT, JOroBapuUBaThCs, OOCYXIATh
MIPOIIECC U PE3ybTaT padOThI, 0000IaTh MHEHUS HECKOJIBKHUX JTFOJICH;

y4acTBOBAaTh B TPYIIOBBIX (opmax padoTel (0OCYXIEHHS, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI U JPYTHE), BHIMOIHATH CBOIO YacTh PabOTHI U KOOPIUHUPOBATH
CBOM JICHCTBHS C APYTHMH YICHAMHU KOMaH/Ibl, OIIEHUBATh KA4€CTBO CBOETO BKJIA/A B
oOlui  MNPOAYKT MO  KpUTepusiM,  CHOPMYIUPOBAHHBIM  yYACTHUKAMHU
B3aMOJIEUCTBHSI.

PeryasiTuBHbIC yHUBepcaJbHbIe yUeOHbIE [1eiiCTBUA
Camoopranuzanus:

CaMOCTOATENIbHO COCTABJIAThH IJIAaH, aITOPUTM pPELICHUs 3aJadyd (WM €ro 4acth),
BBIOMpPATh CIOCO0 perieHusi ¢ Y4ETOM HMMEIONIUXCS PEeCypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apI'yMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM
HOBOI MH(pOpPMALIMH.



e (CaMOKOHTPOJIb, SMOLMOHAIBHBI HHTEIIEKT:

e BjaAeTh crnoco0aMu CaMONPOBEPKH, CAMOKOHTPOJS IIpoliecca U pe3ynbrara
pelIeHns MaTeMaTUYEeCKOH 3a/1auH;

® [IpEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIIEHUU 337a4l, BHOCUTh
KOPPEKTUBBHI B IEATEIBHOCTh HA OCHOBE HOBBIX 00CTOSITENIbCTB, HAWIEHHBIX OIINOOK,
BBISIBJIEHHBIX TPYIHOCTEH;

® OLCHMBATh COOTBETCTBUE pE3yJbTaTa JESATEIBHOCTH IIOCTABICHHOW LEIU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JTOCTUKEHUS WM HEJOCTHKEHUS L€JIM, HAaXOIUTh
OlIKOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K xoHniy oOyuenusi B 7 KJjacce 00Oy4arOlIMiACs MOIYYUT CISAYIONIUE MPEIMETHBIC
pE3ybTaTHhI:

Pacno3naBaTh M3y4YeHHBIE T'€OMETPUYECKHUE (PUTYpbI, ONPEAENSITh MX B3aUMHOE
pacrojoXeHue, H300pakaTh TEeOMETPUUYECKHE (UIypbl, BBIIOJHATH YEPTEKU IO
yCIOBHIO 3anauu. V3MepsaTh JIMHEHHbIE M YIWIOBblE BenW4uHBL Pemars 3agadn Ha
BBIYMCJICHNE JIJIMH OTPE3KOB U BEJIUYUH YTJIOB.

Jlenate rpyOyl0 OIICHKY JIMHEHHBIX M YIVIOBBIX BEJIMYMH IPEIAMETOB B PEaJIbHOM
KU3HHU, pPa3MEPOB MPUPOJHBIX OO0BEKTOB. Pa3nuuarh pa3zmepbl 3TUX OOBEKTOB IO
MOPSIIKY BEJIMYUHBI.

CTpouTh 4yepTexku K reOMETPUUECKUM 3a/1a49aM.

ITonp30BaThCs MPU3HAKAMHA PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BaTh NMPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IPH PELICHUN 3a]1a4.

[IpoBOOUTE TOTHYECKUE PACCYKAECHUS C UCIIOJIB30BAaHUEM I'€OMETPUYECKUX TEOPEM.

[Tonb30BaThCs MPU3HAKAMU PABEHCTBA MIPSMOYTOJIBHBIX TPEYT OJIbHUKOB, CBOMCTBOM
MEJMaHbl, MIPOBEACHHON K T'MIIOTEHY3€ INPSMOYTOJIBHOIO TPEYrOJIbHHKA, B PELICHUU
r€OMETPUYECKHX 3a4ad.

OmnpenensaTs napamieabHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT ¢ HUMU
cekymasd. OnpeaesnsaTs NapauieIbHOCTh NPSIMBIX C IOMOIIBIK) PABEHCTBA PACCTOSHUN OT
TOYEK OJIHOM MPSIMOU JI0 TOUEK JIPYrOM MPsIMOM.

Pemars 3a1aun Ha kiieT4aroil Oymare.

[IpoBONUTH BBIYUCIEHHS M HAXOAWUTHh YUCIOBBbIE U OYKBEHHBIE 3HAUEHHS YIJIOB B
Ir€OMETPUYECKUX 337a4aX C HCIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U
MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpA30BaHHBIX MPU [EPECEYCHUH JIBYX
NapajuIeIbHbIX NPSIMBIX CEKYIIEH. PemaTs npakThueckue 3a/1a4yi Ha HaX0XKAEHUE YIJIOB.

Bnagers NOHATHEM r€OMETPUUECKOIO MECTA TOUEK. Y METh ONPEAEIIATh OUCCEKTPUCY
yIUIa ¥ CEPEIMHHBINA NMEPIIEHANKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOYEK.

@opMyJIMPOBaTh ONPEACICHNUS OKPY)KHOCTH M Kpyra, XOpApl M AUaMeTpa
OKPY>KHOCTH, TOJIb30BAThCS WX CBOWCTBAMH. YMETh NPUMEHATH ITH CBOWCTBA IpHU
peleHnH 3a1a4.

Branets noHATHEM ONMHMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJAUTh
e¢ uentp. [lomp3oBarbest (pakTaMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB TPEYrOJIbHUKA
IIEPECEKAIOTCS B OAHOW TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIIEHAUKYIISPBI K CTOPOHAM
TPEyTOJbHUKA [TIEPECEKAIOTCS B OTHOU TOUKE.

Brnaners mnoOHATHEM KacaTeJbHOW K OKPYKHOCTH, IIOJIB30BaTbCS TEOPEMOM O



MEPICHIUKYJISIPHOCTH KacaTelIbHOW U paguyca, IPOBEAEHHOTO K TOUKE KaCaHHUS.

[Tonp30BaThCsl MPOCTEUIIMMHU TE€OMETPUYECKUMH HEPABEHCTBAMM, MOHUMATh HX
MPAKTUYECKUN CMBICI.

IIpoBOAUTE OCHOBHBIE T€OMETPUYECKHE IMOCTPOCHUS C TOMOIIBIO LHUPKYJIS U
JIMHEUKH.

K xoniy o0yuenus B 8 kjacce oOy4aronuiicss MOMyYUT CIEAYIONUE TTPEIMETHbBIC
PEe3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIbl YETHIPEXYTOJILHUKOB, UX 3JIEMEHTBI, TOJIb30BAThCS
UX CBOMCTBAMHU IPU PEIICHUU F€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKH MEpPECEUEHUs MEIAUaH TpeyrojibHUKa (IEHTpa Macc) B
pelieHny 3a1a4.

Brnanerr moHsiTHeM cpeAHEN JIMHUU TPEYrojibHUKAa WU Tpaneluu, MPUMEHSITh HX
CBOMCTBA MpHU pELICHUH reoMeTpuueckux 3aaad. [lonb3oBarbes Teopemoit daneca u
TEOPEMOI 0 TPOMOPIIMOHAIIBHBIX OTPE3KaX, IPUMEHATh UX JJIs1 PELICHUS MPAKTUYECKUX
3a7a4.

[IpuMeHATh MPU3HAKY TTOI00MS TPEYTOILHUKOB B PEIICHUN TEOMETPUUYECKUX 33]1a4.

[Tons3oBaThes Teopemoit [Tudaropa a1 pelieHnss reOMeTPUYECKUX U MTPAKTHUECKUX
3agad. CTpOUTh MaTEMAaTUYECKYIO0 MOJIeNIb B MPAKTUYECKUX 3a/1auyax, CAaMOCTOSATEIbHO
JIeNIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINUE JJIUHBI.

Brnanetrs nmoHaTHSIMU CHHYCaA, KOCHHYCa U TaHT€HCA OCTPOTO yria MpsIMOYTOJIbHOTO
TpeyroabHuka. [10J1b30BaThCSI TUMHU MOHATUSIMU JIJIs1 PEILICHUS MPAKTUYECKUX 3aj1ay.

Beruucnare  (paznuuHbiMUA - criocob0amu) IUIONIAAb TPEYToJIbHUKA U IUIOIIAIU
MHOTOYTOJBHBIX (GUryp (MOJIB3YsICh, TJI€ HEOOXOAMMO, KadbKyJsiTopoMm). [IpumeHsTH
MOJy4YEHHbIC YMEHUS B IPAKTUUECKUX 3a7a4ax.

Brnaners NOHATUSMH BIHMCAHHOTO W IIEHTPAIBHOTO YTJIa, UCIOIb30BaTh TEOPEMBI O
BIHCAHHBIX YTJlax, yriiax MEXIy XopJamu (CEeKyIIMMH) M yIJie MEXKIy KacaTelbHOW U
XOpJIO¥ TP PEIICHUH T€OMETPUUECKUX 3a/1ay.

Brnaners MOHSATHEM ONKMCAaHHOIO YETBHIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOTO YETBHIPEXYTOJIbHUKA MPY PEIICHUU 3a7a4.

[IpuMeHsTh OTyYEeHHbIC 3HAHUS HAa MPAKTUKE — CTPOUTH MAaTEMAaTUUECKUE MOJICNU
Ul 3a/lad  peajbHOM KWM3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYUCIICHUS C
MPUMEHEHUEM TO0J00us ¥  TPUTOHOMETpUHM  (TOJIB3YSCh, TJ€ HEO0OXOAMMO,
KJIbKYJISITOPOM).

K xoHiy oOydenus B 9 kjacce oOydaroniuiics MOJYYUT CIASAYIONTUE MTPEIMETHBIC
PEe3YIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIHUUA OCTPBIX YIJIOB, HAXOJIUTh C UX IMOMOIIBIO
pPa3JIMYHbIC AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHUKA («PEUIeHHUE MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). Haxonuth (C MOMONIIBIO KalbKyJSTOpA) JJIUHBI WU YIJIBL JJIS
HETaOJUYHBIX 3HAUYCHUH.

[Tonp3oBaThest GopmysiaMu TPUBEICHHS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKIECTBOM  JIJI1 HAXOXIEHUS COOTHOUIEHWH MEXAY TPUTOHOMETPHUUYECKUMHU
BEJIMYNHAMH.

Hcnonb3oBaTh TEOPEMbI CHHYCOB W KOCHUHYCOB JIJISI HAXOXJEHUS Pa3IMUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIIeHnEe TPEYToJbHUKOBY), IPUMEHSITh UX TIPU PEIICHUU
r€OMETPUYECKUX 3a/ad.



Bnagerp mnoHsATHSMH npeoOpazoBaHUs MOA00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
noao0HbIX Guryp. Ilonb3oBaThcsi cBOWCTBaMU MOAOOUS MPOU3BOJBHBIX (UTYDP, YMETh
BBIUMCIIATH JUIMHBI U HAXOUTH YTJiIbl y OA00HBIX Guryp. IlpuMensaTs cBoiicTBa mogo0us
B IPAaKTUYECKUX 3ajJadax. YMeETb MPUBOJIUTH MpPUMEpPbl MNOJO0HBIX (uryp B
OKPY2KaIOIEM MHUpE.

ITonp30BaTbcs TEOpeMaMH O IPOM3BEIECHUU OTPE3KOB XOpA, O IPOU3BEICHUU
OTPE3KOB CEKYIIHUX, O KBaJIpaTe KacaTeIbHOM.

ITonb30BaTbcs BEKTOpAaMH, OHMUMATh X T'€OMETPUUYECKUN U (PU3HYECKHI CMBICIH,
OPUMEHATh MX B PELIEHUM TeOMETpUYECKUX U (usnueckux 3anad. IIpumeHsarts
CKaJIIpHOE MPOMU3BEICHNE BEKTOPOB ISl HAXOXK/ICHHUS UTUH U YTJIOB.

[Tonb30BaTbcsl METOJOM KOOPAMHAT HA IIOCKOCTH, NPHUMEHSTh €r0 B PEUICHUU
reOMETPUYECKUX U PAKTUYECKUX 3aad.

BiiageTs NOHATHSIMHU MPABUIBHOTO MHOIOYTI'OJIBHUKA, JJIMHBI OKPYKHOCTH, JJTUHBI
YT OKPY>KHOCTH WM PaJUaHHOW MEPBI yIJla, YMETh BBIYMCIIATH IUIOLIAJb Kpyra U €ro
yacteil. [[puMeHsTh MOJy4YeHHbIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

Haxoauth ocu (WM HEHTpPbl) CUMMETPUU (DUTYp, TPUMEHSATDH JIBUYKEHUS MIIOCKOCTH
B [IPOCTEHUIINX CIIyYasX.

[IpuMeHATh MOJIyYeHHbIE 3HAaHUS HA MPAKTHKE — CTPOUTHh MAaTEMaTUYECKUE MOJIEIN
UL 3a7a4  pealbHOM JKU3HM M IPOBOJUTH COOTBETCTBYIOUIME BBIUHCIEHUSA C
MPUMEHEHUEM NMOA00US U TPUTOHOMETPUYECKUX (DYHKLMH (T1OJIB3YACh, Iie HEOOXO0IUMO,
KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
KosuuecTBo 4acos
Ne HanmeHoBaHue pa3iesioB M TeM NPOrpPaMMbl Kontp. IIpakr. JUIEKTPOHHbIE (HPPOBLIC)
n/n Bcero @ paGot o0pa3oBare/ibHbIE pecypchl
o padoTbI
1 [Ipocreiine reomeTpuyeckue GUrypsl U UX CBOMCTBA. 14 1 bubnuorexa [JOK
H3mepenne reoMeTpuueCcKiX BeJTUIHH https://m.edsoo.ru/7f415e2e
bubmmoreka [JOK
2 TpeyromHuxu 22 L https://m.edsoo.ru/7f415e2e
3 | IlapamienbHble MPsSMbBIC, CYMMa YIJIOB TPEYTOJIbHUKA 14 bubmorexa [TOK
P P &Y Y pey https://m.edsoo.ru/7f415e2e
bubmmnoreka IJOK
4 | OKpy»XHOCTb U KpyT. ['eoMeTpruecKkre moCcTpOCHHUS 14 1 https://m.edsoo.ru/7f415e2¢
. bu6mmoreka IJOK
>  TlosTopenne, obobuierne sHammii 4 L https://m.edsoo.ru/7f415e2e
OBILIEE KOJTHYECTBO 9ACOB 110 IIPOI'PAMME 68 4 0
8 KUIIACC
KoJsmuecTBO 4acos
Ne KouTtp. JIeKTpOHHbIE (HU(PPOBHIE)

n/n Hauverionatne pasne108 i Tem npOrpaMMb! Bcero | paoor Ipakr. o0pa3oBareJibHbIE Pecypchl
o padoThI
1 | IlosropeHue 2
, bu6aunoreka [JOK
2 ervipexyronpinku 12 L https://m.edsoo.ru/7f417e18
3 Teopema @asieca U TeopemMa O MNPONOPUHOHAIBHBIX 15 1 bubmmoreka [JOK
OTpe3Kax, MOAOOHBIC TPEYTOJIbHUKH https://m.edsoo.ru/7f417e18
4 [Lnomans. HaxoxaeHnue miomaned TPEyroJibHUKOB U 12 buobmnoreka IJOK

MHOTOYTOJBHBIX (uryp. ITnomaan nogoOoHbIX GUryp

https://m.edsoo.ru/7f417e18
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bu6mmoreka IJOK

5 | Teopema Iludaropa u Hayaia TPUTOHOMETPUU 10 1 hitps://m.edsoo.ru/7f417e18
6 wermpexsronmmen. Kacarenme x opyamoern 13 1 bumiorexa LIOK
. ' https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEMN
. buobmnoreka IJOK
7 Tostopemme, obobmenme suannuii 4 1 https://m.edsoo.ru/7f417e18
OBIEE KOJIHYECTBO 9YACOB 110 IIPOI'PAMME 68 5 0
9 KIIACC
KosnuecTBO 4acoB
Ne HaunmeHnoBaHue pa3iejioB M TeM NPOrpaMMbl Konrp. Ipakr. UEKTpOHHEIE (1 PpoBLIE)
n/n Bcero | paGor o0pa3oBareJibHbIE Pecypchl
o padoThI
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. 16 1 bub6mmoreka [JOK
Penienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 [IpeoOpazoBanme mopoouss. Merpudeckue 10 1 bubmmoreka [JOK
COOTHOIICHHS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmmoreka [JOK
3 Bektopel 12 . https://m.edsoo.ru/7f41al2c
4 | JlekapTOBBI KOOPAMHATHI HAa TNIOCKOCTH 9 1 bubmorexa HOK
P pA https://m.edsoo.ru/7f41al2c
5 [IpaBriIbHBIE MHOTOYTOJBHUKY. JJIMHA OKPY’KHOCTHU U 3 bubnuorexa [JOK
IJI0MIAAb Kpyra. Berauciienue miomanei https://m.edsoo.ru/7f41al2c
bubmmnoreka [JOK
6 Msmwxenns niockocTH 0 L https://m.edsoo.ru/7f41al2c
. bubmmoreka [JOK
7 | TloBropenue, 0000IICHNE, CHCTEMATH3AIIMS 3HAHU I 7 1 hitps://m.edsoo.ru/7f41al2¢
OBIIEE KOJIHYECTBO 9YACOB 110 IIPOI'PAMME 68 6 0
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