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Hpuiaoxenne

PaGouas nporpamma yue6noro kypca «\'EOMETPUS» 7-9 KJIACC
HOACHUTEJBbHASA 3AITUCKA

I'eomeTpust kak OAMH U3 OCHOBHBIX Pa3/eJiOB LIKOJILHOM MaTEeMAaTUKH, UMEIOIUN CBOEH
Leabl0 OOecrneunTbh W3yueHHe CBOWCTB M pa3MepoB (uUryp, MX OTHOIIEHHH U B3aUMHOE
pacIoONIOKEHHE, OINMPAeTCss Ha JIOTMYECKYIO, IOKa3aTeNbHYH0 JHMHUIO. lleHHOCTb H3ydeHus
reOMEeTPHH Ha YPOBHE OCHOBHOTO 00LIero 00pa3oBaHUs 3aKJIIOYAETCS B TOM, YTO OOydaromuiics
YUUTCSI MPOBOAUTHb JOKA3aTENIbHbIE PacCyXIEHUs, CTPOUTh JIOTHYECKUE YMO3AKJIIOUEHUs,
JOKa3blBaTb WCTHHHBIE YTBEPXKIEHUS M CTPOUTHh KOHTPNPUMEPBHl K JIOXKHBIM, IPOBOIUTH
paccykIeHusl KOT MPOTUBHOTIOY, OTJIHYATh CBOHCTBA OT MPHU3HAKOB, (HOpMyIHupoBaTh 0OpaTHbIE
YTBEPIKACHUS.

BTopoil nenbio n3yueHusi reOMETPUH SIBJIAETCS] HCMONb30BAHUE €€ KaK HHCTPYMEHTa MpU
pelIeHUH KaK MaTeMaTH4eCKHX, TaK W MPaKTHUECKUX 3aJad, BCTPEUAIOLIMXCS B PeasIbHOMH
xu3HU. OOydaromuicss NOJDKEH HAy4YHUTBhCS ONpeNeNuTb IeOMETPUYECKYIo (QUrypy, OMHCaTh
CJIOBAMM JaHHBIM 4UEpTEXK MM PUCYHOK, HAlTH IUIOLIANb 3€MENbHOTO Yy4yacTka, pacCUuTaThb
HEOOXOANMYIO IUIMHY ONTOBOJIOKOHHOTO Kabens wuiau Tpebyemble pa3Mepbl rapaxa ans
aBTOMOOWIA. DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENIbHAS JINHUA B U3YYEHUH TE€OMETPHUH.
Ilpu pemeHmnm 3amad  NPAKTUYECKOTO  Xapakrepa OOYYalOIUICA YYUTCA  CTPOUTH
MaTeMaTHYeCKHUE MOAEIN peajibHbIX >KHU3HEHHBIX CHUTyalMil, NpPOBOAUTb BBIYUCIECHUA U
OLIEHUBATh a[€KBAaTHOCTb MTOJy4YE€HHOT'O pe3yJIbTaTa.

KpaiiHe BaKHO HOAYEPKUBATHL CBSI3U TE€OMETPHH C APYTHMH y4e€OHbIMH TNpeIMeTamu,
MOTHBHPOBAaTh  HCIIONB30BATh  ONpE/ENEeHHs TeOMETPUYeCKHX (Uryp U  TOHSTHH,
IEMOHCTPUPOBATH MPUMEHEHHE MOy YCHHBIX YMEHHI B (PU3HMKE U TEXHUKE. DT CBsI3U Haubosee
SIPKO BUIHBI B TeMax «Bektopbp, « TpHroHOMETpHYECKHE COOTHOLIEHHsD», «MeToa KOOpAHHAT?
u «Teopema [Tudaropay.

VYuebHbiil Kypc «I'eoMerpusny BKIIOYAET CIEOyIOIAE OCHOBHBIE Pa3feNbl COAEP KaHUS:
«I'eomerpuueckne (UIypsl M WX CBOWCTBa», «l3MepeHHe TIeOMETPHYECKHX BEJTHYUHY,
«JlekapToBEl  KOOpAMHATBI Ha IUIOCKOCTW», «Bektopb», «JIBUXKEHHS  MIOCKOCTH»,
«IIpeobpazoBanus mogoOus».

Ha usyuenune yuebHOro kypca «I'eomerpusi» orBogutcsa 204 yaca: B 7 kjacce — 68 dacos
(2 gaca B Henento), B 8 kiacce — 68 vacoB (2 yaca B Hemeno), B 9 kinacce — 68 yacoB (2 yaca B
HEZEo).

COAEP)XAHUE OBYUYEHMUA

7 KIIACC

Havanpnble monstus reomerpuu. Touka, mpsiMas, OTpe3oK, Jiyd. Yrona. Bunel yrios.
Bepruxanenele U cMmexHple yriuel.  buccektpuca yrna. JlomaHas, MHOTrOYrOJIbHHK.
ITapannenbHOCTh M MEPIEHANKY JISIPHOCTD MPSIMBIX.

Cummerpuunele Gurypst. OCHOBHbIE CBOHCTBA OceBOi cuMMeTpuu. [IprMepbr cummeTpuu
B OKpY2KalollleM MHUpE.

OcHOBHBIE TOCTPOEHHs C IOMOIIBIO IMPKYJs U JuHelku. TpeyronpHuk. Beicora,
MeI1aHa, ONCCeKTPHCa, UX CBOWCTBA.

PaBHOOenpeHHbI 1 pAaBHOCTOPOHHUI TpeyroibHUKY. HepaBeHCTBO TpeyroibHHKa.

CeoiicTBa ¥ TpPHU3HAKH PaBHOOEAPEHHOrO TpPEyrojbHUKa. IIpu3HaKu paBeHCTBa
TPEYrOJbHUKOB.



CBoiicTBa U MpHU3HAKU MapajuieNbHbIX NpsaMbix. CymMMa yrjioB TpeyrojbHuka. BHemiHue
YTJIbI TPEYTOJbHUKA.

IIpsimoyronbHbiit TpeyronpHuk. CBOICTBO MenuaHbl NPSAMOYTOJBHOTO TPEYroJbHUKA,
npoBenéHHolt k rumoreHy3e. Ilpu3Haku paBeHCTBA NPAMOYTONBHBLIX TPEYTrOJbHUKOB.
IIpsiMOyTONBHBIH TPEYyTONbHUK C yIJIoM B 30°.

HepaBeHcTBa B reOMeTpHH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOIA,
Teopema o GoJbIeM yriie u OoJbIIeii CTOPOHE TpeyrojibHUKA. [lepneHanKy isap U HaKJIOHHAS.

I'eomeTpuueckoe Mecto Todek. buccekTpuca yrjia U CepequHHBbIA MNEPHIEHANKYJISAP K
OTPE3Ky KaK reOMETPUIECKHE MECTA TOUEK.

Oxkpy>XHOCTb M Kpyr, Xopia M JAuaMmeTp, HX cCBoiicTBa. B3auMHOe pacnonoxkeHue
OKpY>kHOCTH U mpsMoil. KacarenpHas u cekymas K OKpy>XHOCTU. OKpY>KHOCTb, BIIMCaHHAas B
yrousi. BnimcaHHasi ¥ onvcaHHast OKPY>KHOCTH TPEYTOJIbHHKA.

8 KUIACC

UYerbipéxyronpHukn. llapamnenorpamM, ero nmpu3sHaku W CBOHCTBa. YacTHble ciydad
napaueiorpaMmMoB (TIPsIMOYTOJIBHUK, pOMO, KBampaT), MX HpU3HaKU H cBoiicTBa. Tpamerus,
paBHOOOKas Tpameuusi, €€ CBOWCTBA U MpHU3HAKK. [IpsAMOyroibHas Tpaneuus.

Meron yasoenus mennanbl. LlenTpanbhas cummerpusa. Teopema ®aneca u Teopema O
NPONOPLHUOHAIBHBIX OTPE3KAX.

CpenHue JTUHUU TpEyrojbHUKA U Tpanenuu. LleHTp Macc TpeyrojibHUKa.

ITonobue TpeyronpHukoB, Ko3ddurment nonodus. [IpusHaku nMogoOusi TPEyroNIbHUKOB.
[IpumeneHne mogo0Ous MPH peIeHNH MPAKTHYECKUX 3a4a4.

CsoiicTBa miomaneii reoMerpudeckux ¢uryp. @opMyJiel A IUIOMAAH TPEYrOJbHUKA,
napajiesnorpamMma, pomdba u Tpanennu. OTHOIEHHE MUIOWAAeH NOJOOHBIX uryp.

Brruucnenue miomazei TpeyroibHUKOB U MHOTOY TOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mpu pelmeHHH MPaKTHUECKHX
3ama4.

CuHyc, KOCHHYC, TaHI'€HC OCTpPOrO yIjla NPsSIMOYTOJIbHOTO TpeyroyibHuka. OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIECTBO. T puroHoMerpuieckue Gpynkumu yrios B 30, 45 u 60°.

BrnucanHele U IEHTpanbHBIE YIUIBI, YIOJ MEX]Y KacaTeJbHONH M XOpHoi. YTIJbl MeXOy
XOpAaMH UM CeKylluMH. BmnucaHHble W oOnucaHHble YETHIPEXYTOJbHUKH. B3aumHoe
pacrionoxeHue ABYX OKpykHocTed. KacaHue okpyxuocred. OOmme kacatejbHble K IOBYM
OKPYXXHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TaHreHc ymioB or O mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
TOXeCTBO. @OPMYJIBI IPUBEIECHNUS.

Pemenue tpeyronbHukoB. Teopema KOCHHYCOB MW TeopeMa CHHYCOB. PelneHue
IPaKTHYECKUX 337ad C MCIIOIb30BAHHEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.

IIpeobpazosanne nogodus. [TomoGue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpoU3BENEHUN OTPE3KOB XOPI, TEOPEMBI O MPOU3BEACHHU OTPE3KOB CEKYIIHX,
TeopeMa O KBaApaTe KacaTeJIbHOM.

Bexrop, amuHa (MoOyjb) BEKTOpPAa, COHAINpPABICHHbIE BEKTOPBL, MPOTHBOIMOJIOXHO
HAalpaBJIEHHbIE BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMEpAaLIUH Han
BekTOpaMiu. Pa3noxkeHne BeKTOpa mo AByM HEKOJUTMHeapHbIM BekTopaMm. KoopauHaThl BEKTOpa.
CxasipHOE MpON3BENCHHE BEKTOPOB, MPUMEHEHHE U1l HAXOXKISHUS IJIMH U YTJIOB.

JlexapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YpaBHEHHs TPsIMOH M OKpPY>KHOCTH B
KOOpIMHATAX, NepecedeHHe OKPYKHOCTEH U MPSAMBIX. MeTon KOOpAHHAT U €ro MPHUMEHEHHE.

[MpaBuibHBIE MHOTOYTONIBHUKH. JlTMHA OKpY>KHOCTH. ['panycHas u paguaHHas Mepa yria,
BBIYMCJICHHE AJIMH YT OKPYXHOCTeM. [Lmomanb Kpyra, CEeKTopa, CEerMeHTa.



JIBU>KEHUS! IIIOCKOCTH U BHYTPEHHHE CUMMETpUH (HUryp (31€MEHTapHbIE IPEICTABICHUS).
ITapannenbHeiii nepenoc. IloBopor.
INIAHAPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOTPAMMBLI YYEBHOI'O
KYPCA ('EOMETPHSA» HA YPOBHE OCHOBHOT' O OBIIET'O OBPA30BAHUWSA

JINMYHOCTHBIE PE3YJIBTATBI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHsS MporpaMmbl yueOHOro kypca «['eomerpusm»
XapaKTePU3YIOTCH:

1) naTpuoTHYecKoe BOCIIUTAHHE:

IPOSIBICHUEM MHTEpPECa K IMPOLUUIOMY M HACTOSIIEMY POCCHUMCKOM MAaTE€MaTHUKH,
LHEHHOCTHBIM OTHOIIEHHWEM K HOCTUXKEHUSIM PpOCCHICKHX MATEMAaTHUKOB M POCCHUCKOMN
MaTEMATUYECKOM IIKOJIbI, K HCIIONBb30BAHUIO 3TUX NOCTHXKEHUH B APYTUX HAyKax M NPHUKIAAHBIX
chepax;

2) rpa;KAaHCKoOe H JYXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBINOJHEHHIO OOsA3aHHOCTEH TIpakAaHHHA W peajM3alii ero IMpas,
IPEICTAaBJICHUEM O MaTEeMAaTUYECKUX OCHOBaX (PYHKLUMOHHPOBAHUSA PA3JIMYHBIX CTPYKTYD,
SIBJICHUH, TpoLeayp rpakJaHCKoro obmectBa (Hampumep, BbIOOPBI, OMPOCHI), TOTOBHOCTBIO K
00CYXKIEHUIO STHYECKHX MpoOJeM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM IOCTHIKEHHI
HayKH, OCO3HAHMEM BaKHOCTH MOPAaJbHO-3THYECKUX IMPUHLUIIOB B AEATENbHOCTH YUEHOIO;

3) TpyAoOBOE BOCIIHTAHHE:

YCTAaHOBKOM HAa AKTUBHOE y4aCTHE B PCLUCHUH MNPAKTHUYECKUX 3a4a4 MAaTeMaTU4YECKOM
HAIPaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTEMAaTHYECKOro 00pa3oBaHUS Ha MPOTSHKEHUH BCei
KU3HH [UIS YCIEITHOH MPO(eCCHOHANBbHON NEeSITENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHHI,
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHEM HWHIOMBHAYAJIbHOH TpPaeKTOpHH OOpa3oBaHHs H
JKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTENH;

4) 3cTeTH4yecKoe BOCIIHTAHUE:

CIIOCOOHOCTBEO K 3MOLMOHAIBHOMY U SCTETHYECKOMY BOCIPHSATHIO MaTE€MaTHUECKHX
00BEeKTOB, 3a/1a4, PELIEHUH, PACCYKISHHI, YMEHHUIO BHIETh MATEMATHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

S) HeHHOCTH HAYYHOI0 MO3HAHMA:

OpHEHTAalMed B AEITEeIbHOCTH HAa COBPEMEHHYIO CHUCTEMYy HAyuHbIX NpefacTabiieHuit od
OCHOBHBIX 3aKOHOMEPHOCTSX pAa3BUTHs 4YEJIOBEKAa, NPUPOAbl M oOmecTBa, MOHUMaHHEM
MaTEeMAaTHYeCKOH HayKH Kak CQepbl UeJOBEYECKOH [esITeIbHOCTH, 3TAlOB €€ PasBHTHS W
3HAQUYUMOCTH [JI Pa3BUTHUS LIMBUIIM3ALIMH, OBJIAJEHUEM SI3bIKOM MaTEMAaTUKU U MaTeMaTH4Ye€CKON
KyJIbTypOH Kak CpPEACTBOM IIO3HAHUS MHpa, OBJAJCHHEM NPOCTEHIINMU HABbIKAMHA
HCCIIENOBATEIbCKON AEATEIbHOCTH,

6) ¢usuyeckoe BocmuTaHHe, (DOPMHPOBAHHE KYJIbTYPblI 3A0POBbSI U 3MOLMOHAJIBLHOIO
OsiaromoJy4usi:

FOTOBHOCTBIO TNPUMEHATh MaTeMaTUYeCKUE 3HaHMS B HHTEpPECax CBOEro 3I0POBbB,
BEIEHUS 340pOBOro obpasza KU3HU (340POBOE MUTAHME, COATAHCHPOBAHHBIN PEXHUM 3aHATHH W
OTABIXA, peryJsipHas (HU3MUeCKass aKTUBHOCTb), CHOPMHUPOBAHHOCTBIO HAaBbIKA pedIIeKCHH,
IpU3HAHUEM CBOETrO IIpaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeyioBeKa,

7) 3K0JI0THYeCKOe BOCTIHTAHHE:

OpHEHTalMel Ha NMPUMEHEHHE MaTeMaTHYECKUX 3HAHUI IUIs pelleHus 3aiad B o0nacTu
COXPAHHOCTH OKPYXKaloIled Cpenapl, IMIaHUPOBaHUS MOCTYNKOB M OLEHKH HX BO3MOXHBIX
NOCNEACTBUN MJIsl OKPY>Karollell cpelbl, OCO3HAHUEM TIJI00ANIbHOTO XapaKTepa SKOJOTHYECKHX
npoOyieM U MyTeil UX peleHus,

8) apanTauMs K H3IMEHAIOIHMMCS YCJIOBHSAM COLHAJILHOH H MPUPOAHOH cpenbl:

FOTOBHOCTBIO K AEUCTBHAM B YCJIOBUSIX HEOIpPENENEHHOCTH, MOBBILIEHHIO YPOBHS CBOEI
KOMIIETEHTHOCTH 4€pe3 MPAKTHYECKYIO NEATENIbHOCTb, B TOM YHCJIE YMEHHE YUUTBCS y OPYTHX



mope, mpruobperaTe B COBMECTHOI JEATeIbHOCTH HOBBIE 3HAHMS, HABBIKM U KOMIIETCHLUH U3
OTIbITA APYIUX;

HeoOXOAMMOCTBIO B (POPMHPOBAHHH HOBBIX 3HAHWM, B TOM YHCIE (POPMYJIMPOBATH HUACH,
HOHSTUSA, THNOTE3bl 00 00BbEeKTaX U SABJEHUSIX, B TOM YHCJIE€ pPaHE€ HEU3BECTHBIX, OCO3HABAThH
nepuuuThl COOCTBEHHBIX 3HAHUIT U KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE Pa3BUTHE,

CMOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI) CUTYAalMIO, BOCIHPHHHUMATh CTPECCOBYIO
CHUTYaLMI0O KaK BbI30B, TPeOyIOLIMH KOHTpMEp, KOPPEKTHPOBaTh MPHHHUMAEMbIC PEIICHHS H
nericTBus, GOPMYJIPOBATh U OLEHUBATH PUCKU H MOCIEACTBHS, GOPMUPOBATD OIIBIT.

METANPEJIMETHBIE PE3YJIBTATHI
Ilo3HaBaTebHBIC YHHBepPCAJIbHbIE YueOHbIe NeHCTBHS

ba3oBble JornuecKkne 1eHCTBHAS
® BBIBIITb M XapaKTePU30BAaThb CYLIECTBEHHbIE MPU3HAKH MAaTEMAaTUYECKHX OOBEKTOB,
HNOHSATUH, OTHOIIEHHH MeXOy TMOHATHSAMH, (OPMYJIUPOBATH OMNpENeICHUs TMOHSITHH,
YCTaHABJIMBATh CYIIECTBEHHBIN MNPH3HAK KiacCU(HUKALMH, OCHOBAHHUS Juia O0OOOIIeHHs W
CpaBHEHHsI, KPUTEPHH MPOBOJUMOTO aHAJIH34,
® BOCMPHHUMATH, (OPMyJHPOBaTb M TNPeoOpPas3OBbIBATh CYXKIAEHUSA. YTBEPAUTEIbHbIE H
OTpHULIATeJIbHbIE, EANHUYHbBIE, YACTHbIE U O0LINe, YCIOBHBIE,
® BBIABIITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MpOTHBOpedus B (akTax,
IOAHHBIX, HAaOMIOAGHUSIX M YTBEPXKAEHHAX, TMpeAjiaraTb KPUTEPUH JUIs  BbISBJICHHS
3aKOHOMEPHOCTEH U MPOTUBOPEUUIL;
e JenaTh BBIBOABI C HCHOJNb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTHBHBIX M WHIYKTHBHBIX
YMO3AKJIIOUEHNH, YMO3aKIIOYEHU MO aHAJIOTUH;
e pa3dupaTh AOKA3aTEJIbCTBA MATEMATHYECKUX YyTBEPKAEHHi (MpsMbie W OT MPOTHBHOIO),
IPOBOIUTH  CAMOCTOSITENIBHO  HECIIOXKHBIE — JIOKA3aTeJIbCTBA  MaTeMaTHUeCKHX  (PaKToB,
BBICTPAaMBaTh APryMEHTALHIO, MPUBOAMTH MPHUMEPbI U KOHTPIPHUMEPHI, OOOCHOBBIBATDH
coOCTBEHHbIE pacCy KICHHS,
e BBIOMpaTh criocod pelreHns yueOHOH 3ama4u (CpaBHHBAaTh HECKOJBKO BAPHAHTOB PELICHUSI,
BBIOHpaTh Hanboee MOAXOMSIINN C YYETOM CAMOCTOSITENBHO BbIEJICHHBIX KPUTEPUER).
Ba3oBbie nccienoBaTeibcKue AeHCTBHS
® CIHOJb30BaTh BONPOCHI KAaK HCCIENOBATENbCKHUI HHCTPYMEHT NO3HAHWA, (POpMyJIMpOBaTh
BOIIPOCHI, (PHKCHPYIOIINE NMPOTHBOpeUne, mpodneMy, CaMOCTOSITENbHO YCTAHABINBATD HCKOMOE
U JaHHOe, HOPMHUPOBATH FMIIOTE3Y, APIy MEHTHPOBATh CBOIO MO3HLIHIO, MHEHHE;
® IPOBOAUTH MO CAMOCTOSITENBHO COCTaBJIEHHOMY IUIAHY HECJIOXKHBIN 3KCIIEPUMEHT,
HeOOoJpIIOe HCCIIENOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTHYeCKOro OObeKTa,
3aBUCUMOCTEH O0BEKTOB MEKAY COOOI,
® CaMOCTOATENbHO (POpMyJHpPOBaTh OOOOINEHHS U BBIBOABLI MO pe3yJbTaTaM NPOBENEHHOIO
HaOJFOICHNS, HCCIIEIOBAHMNS, OLIEHUBATD JOCTOBEPHOCTD IMOJYUYEHHBIX PE3YJIbTATOB, BBIBOIOB U
000011eHMIt,
® TIPOTrHO3MPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BbIIBUTATDH MPEIIIONIOKEHHSI O €ro
Pa3BUTHH B HOBBIX YCJIOBHSIX.
Pabora ¢ undopmanmeii:
® BBLIABISITH HEJOCTATOYHOCTb M H30OBITOUYHOCTH WH(OPMALIMH, MaHHBIX, HEOOXOMUMBIX MJIS
pelIeHust 3a1a4H;
e BHIOMpATh, AHAIM3HPOBATh, CUCTEMATU3UPOBATH M HHTEPIPETHPOBATb HHPOPMALHIO
PA3NUYHBIX BUAOB U (POPM NPEACTABICHNUS,
e BoIOMpaTh (QOpMY mpencTaBieHHss MHOOPMALMK M WILIIOCTPUPOBATh peLIaeMble 3aHaqu
CXeMaMHu, AuarpaMMaMu, HHOH rpadukoit ¥ ux KOMOHWHALIUSMY,



® OLEHUBATb HAOE&XHOCTb HMHGOPMALMM IO KPUTEPUSIM, IPEIJIOKEHHBIM VUHUTENEM HIIH
chOpMYTUPOBAHHBIM CAMOCTOSITEITLHO.

KomMmyHuKaTHBHBIE YHHBeEpPCcAJIbHbIE Y4eOHbIE JeHCTBHS:

® BOCHPUHMMATh U (POPMyNIUPOBATh CYXKHECHHS B COOTBETCTBHHM C YCJIOBHSMH H LEJSIMA
O0LIeHus], SICHO, TOYHO, IPAMOTHO BBIPAXKaTb CBOK TOUKY 3PEHHsI B YCTHBIX M IMTHCbMEHHBIX
TEKCTaX, [aBaThb IIOACHEHUS IO XOOYy peIleHHs 3aJayvyd, KOMMEHTHUPOBATL IOJIYYE€HHbIHA
pe3yJbTar;

e B xozme OOCYXA€HMs 3ahaBaTh BOINPOCHI IO CYLIECTBY OOCYKHA€MOW TEMBI, MPOOJIEMBI,
peraeMoli 3ama4y, BBICKA3bIBATh MIEH, HALICJNICHHbIE HAa IOMCK PEINEeHUs], COTIOCTABISTE CBOU
CYyKIEHUS C CYXKISHUSMH APYIHX YYaCTHHUKOB JMAOra, OOHApy)KHBAaThb Pa3NIUYuUE M CXOICTBO
NIO3ULINH, B KOPPEKTHOU (popMe HOpMyIHPOBaTh PA3SHOIIACHS, CBOU BO3PaXKEHUS,

® IIPEACTABJIATH pE3YJbTaThbl pEIUSHUs 3aJaud, O3KCIEPHUMEHTa, HCCIEOBAHNs, IIPOEKTAa,
CaMOCTOSITENIPHO BbIOMpaTh (OpMAT BBICTYIUIGHUS C YYETOM 3a1a4 TPE3CHTAIMH U
0COOEHHOCTEH ay TUTOPUH,

® [IOHMMAaTb U HCIIOJNB30BAaTh IPEUMYINECTBA KOMaHIHOW M WHIMBUAYaJIbHON paboThl mpu
pelreHny y4eOHbIX MaTeMaTHIECKIX 3314,

® IIPUHMMATh LEJNb COBMECTHOH [EsTeNbHOCTH, IUIAHUPOBATh OPTraHM3AlMI COBMECTHOM
paboThl, pacipenensaTh BUABI paboT, JOroBapuBaThes, 0OCYKIaTh MPOLECC U PE3YNBTAT PaboThl,
0000111aTh MHEHHST HECKOJIbKUX JIFOIEN;

® y4YaCTBOBAaThb B IPYMNOBBIX (popmax paborel (0OCyxImeHHs, OOMEH MHEHHUSIMH, MO3TOBBIE
IITYpMbl U JPYTHE), BBINOIHATH CBOK YacTb PabOTHI U KOOPAMHHPOBATH CBOM IEHWCTBHS C
APYTUMH 4J€HaMH KOMAaHIbI, OLEHHWBATh KAadyeCTBO CBOEro BKJaJa B OOWMIl MPOAYKT MO
KpuTepusiM, cOpMyJIMPOBAHHBIM YYaCTHHUKAMHU B3aMOIEHCTBHSL.

PeryasiTuBHBIE YHHBepCAJIbHbIE yueOHbIE AeiiCTBUSA

Camoopranusanus:
® CaMOCTOSITEJIbHO COCTaBJISATH IUIAH, JITOPUTM pelleHus 3amadyu (MM ero 4acTb), BbIOUpPATh
ciocod pemeHuss € Y4YETOM HUMEIOIIMXCS PeCypCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATb U KOPPEKTHUPOBATh BAPHAHTHI PELICHUH C YYETOM HOBOM MH(MOPMAIIHH.
CaMOKOHTPOJIb, SMOLHOHATbHBII HHTE/JIEKT:
e BIAaNeTb CHOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS IIPOLIECCa M Pe3yJIbTara pPelIeHHs
MaTEMaTHUYECKON 3a/1a4H;
® NpPEeABUIETb TPYAHOCTH, KOTOpPblE MOTYT BO3HHMKHYTh IpPH pPEIIEHWHM 3a7a4d, BHOCHTH
KOPPEKTUBBl B JEATEIbHOCTD HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIMUOOK,
BBISIBJICHHBIX TPYIHOCTEIR,
® OLEHUBATb COOTBETCTBUE pE3yJbTaTa EATENbHOCTH IIOCTABJICHHOM WENA M YCIOBHSM,
OOBSICHATD NIPUYNHBI JOCTHXKEHUS MIIH HEIOCTIDKEHHUS €M, HAXOMUTh OUIMOKY, 1aBaTh OLEHKY
NPUOOPETEHHOMY OIBITY.

HOPEAMETHBIE PE3YJIBTATHI

K kxonumy obyuenus B 7 kJjacce OOydaroIIMiCs MOAYYHUT CIEAYIOIHE TPEAMETHBIE
PE3yJIbTATHL

PacniosHaBaTh u3y4yeHHble reoMeTpuueckne (GUIYpPhL, ONPENENsTb HX B3aHUMHOE
pacnosoxkeHue, n300pakaTb reoMeTpu4YecKue (UIYPhl, BBIIOJHATH YEPTEKH MO YCIOBHUIO
3agaun. M3MepATh NMHEHHbIE U YIJIOBbIE BEJMYMHBL PellaTh 3aJa4yd HA BBIYMCIEHHE IUIMH
OTPEe3KOB U BEJINYMH YTJIOB.

Henate rpyOyro0 OLEHKY JIMHEWHBIX U YIJIOBBIX BEUYHH MPEIMETOB B PEaJbHOM JKU3HH,
pa3sMepoB MPUPOAHBIX OOBEKTOB. Pa3uuarh pasMepsl 3TUX OOBEKTOB MO MOPSAKY BETUYHHBIL.



CTpouTh 4epTeky K TeOMETPUUYECKUM 3aJa4aM.

Ilone3oBaTeCsl TNpPU3HAKAMU PABEHCTBA TPEYTOJNBHUKOB, HCIONB30BATh MPU3HAKHA M
CBOICTBA paBHOOEAPEHHBIX TPEYTOIbHUKOB IIPU PEIICHHU 3aa.

IIpoBOANTE JIOrMYECKHE PACCYKACHUS C UCIOIb30BAHIEM IeOMETPUUYECKUX TEOPEM.

ITonb30BaTbCsl TpPU3HAKAMH PAaBEHCTBA NPSMOYTOJBHBIX TPEYTOJBHUKOB, CBOWCTBOM
MEIWaHbl, TNPOBEAEHHON K TUIOTEHy3€ MPSMOYTOJbHOTO TPEYrojbHUKA, B pELIEHUH
reOMETPUUYECKUX 3a7a4.

OmnpenensaTe NapaleNbHOCTh NPSIMBIX C MOMOIUBIO YTJIOB, KOTOPbIE 0Opa3yeT ¢ HUMH
cekyias. OnpenensaTs MapauleNbHOCTb NPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUIMA OT TOYEK
OIHOM NPsIMON A0 TOYEK APYTOH MpsiMoi.

Pemats 3agaun Ha kierdaroii Oymare.

IIpoBonUTE BBMUCIACHUS U HAaXOAUTh YUCIOBble M OyKBEHHbIE 3HA4YEHHs YTIJOB B
reOMETPUYECKUX  33Jadax C  KCIIONB30BAHMEM CYMMBI  YIJIOB  TPEYTOJbHHKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTIJIOB, OOpa3OBaHHBIX MPU TMEPECEUEHHH JABYX MapalleibHbIX
NpPsIMBIX CeKyluel. PemaTh mpakTudeckue 3a1auy Ha HaXOXKICHHUE YIJIOB.

BrnaneTe noHsATHEM reOMETPUUECKOTO MECTa TOUEK. Y METh ONpPEAeNsiTh OUCCEKTPHUCY yIiia
U CEPEIUHHBII NEePNEHAUKY ISP K OTPE3KY Kak FeOMETPUUECKHE MECTa TOUEK.

DopMynupoBaTh ONpPEAEIEHUs OKPYXKHOCTU U Kpyra, XOpPAbl U JHAMETPa OKPY>KHOCTH,
NI0JIb30BATHCS UX CBOWCTBAMHU. YMETh IPHMEHSTh 3TH CBOMCTBA MPH PELIEHUH 3a0a4.

Bnanete moHATHEM OMUCAHHON OKOJIO TPEYTOJIbBHUKA OKPYXKHOCTH, YMETh HaXOMUTh €6
ueHTp. Ilonp3oBaTbes pakTamu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYTOJAbHUKA MEPECEKAIOTCS B
ONHON TOYKE, W O TOM, UYTO CepeNUHHBbIE MEPNEeHIUKYJSPbl K CTOPOHAM TPEYTrOJbHUKA
[IEPECEKAIOTCS B OJJHOM TOUKE.

Bnanete nOHATHEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BaThCS TEOpeMoil o
NEePIECHANKYJIIPHOCTH KaCaTEIbHOH U pamuyca, MPOBEAEHHOIO K TOYKE KacaHHs.

ITonb30BaTbCcsl MPOCTEHIIMMU TEOMETPUUECKUMH HEPaBEHCTBaMH, IIOHMMATh HX
MIPAKTHYECKUNA CMBICIT.

IIpoBOIUTE OCHOBHBIE FEOMETPHUUECKUE TIOCTPOCHUS C MOMOIUBIO UPKYJIS U JIMHEHKH.

K xonuy ofyuenus B 8 kJacce oOydaromuiicsi MONYYHUT CIEAYIOLIHE MpPEAMETHbIE
pe3yJbTaTHL:

Pacrio3HaBaTh OCHOBHBIE BUMBI YETbIPEXYTOJBHHKOB, WX 3JIEMEHTBHI, MOJB30BATHCA HX
CBOICTBaMHU IIPU PELICHUN T'€OMETPUUECKHX 3a1au.

IIpuMeHATL CBOMCTBAa TOUKM IIEPECEHUEHUs MEOUaH TpeyrojbHHKa (LeHTpa Macc) B
pelLIeHnH 3aaad.

Bramets noHsATHEM CpefHeN JMHUM TPEYyTONbHUKA M TPAIlELMH, IPUMEHSITh UX CBOKCTBA
IpU pelleHuu reomerpudeckux 3anmad. Ilomp3oBarbest Teopemoit Panmeca U TeopeMol ©
NPONOPLUHOHANBHBIX OTPE3KaX, IPUMEHATh UX AJIS PELICHUS MPAKTUYECKUX 3a1ad.

ITpumensaTs npusHaku Mox0OUs TPEYTOJBHUKOB B PEIIEHHH F'€OMETPHUUECKUX 3a1a4.

ITomp3oBaThess Teopemoil [lugaropa At pelreHUs] Te€OMETPHUYECKHX W MPAKTHUECKHX
3aga4. CTpouTh MareMaTU4YecKyl0 MOJENb B IPAKTHUUECKHX 3aadaxX, CaMOCTOSITENIbHO AeNaTh
4epPTEK U HAXOAUTb COOTBETCTBYIOLINE IJINHBL

Brnamers NOHATHAME CHHyCa, KOCHHYyCa M TaHT€HCA OCTPOro yria MpsIMOYTOJbHOTO
TpeyronbHuKa. [1onb30BaThCst STUMU MOHATYSIMU IJISL PELICHUS IPAKTUYECKUX 3a1ad.

Bemuucnary  (pasnuuHBIME - coco0aMy)  IUIOLIAaAb  TPEYroJbHMKA W ILIOIIAAH
MHOTOYTOJNIBHBIX (uryp (mojmp3ysch, rme HEoOXOAMMO, KaJIbKyJsTopoM). IIpuMeHsTh
NOJIyY€HHbIE YMEHUS B IPAKTHYECKUX 3a7a4ax.

Brnamers MOHATUSMH BIMCAHHOTO M LEHTPAJbHOTO YIJIA, HCIONB30BAaTh TEOPEMBI O
BIHCAHHBIX YIJIaX, YIJaX MEXIy XOopAaaMy (CEeKYLIMMHU) U yriie MeKIy KacaTeIbHOH U XOpHOi
NPU PELIEHUY MeOMETPUIECKHX 3a1aY.

Brnaners NMOHATHEM OMMCAHHOIO YETHIPEXYTOJbHUKA, MPUMEHATh CBONMCTBA OIMCAHHOIO
YeThIPEXYTONIbHUKA NP PEIIEHUH 3a1a4.



IIpuMeHsATh MONy4YEHHblE 3HAHHS HAa MPAKTUKE — CTPOUTh MAaT€MAaTHYECKHE MOZIENU JUis
3a/1a4 peaJIbHOM JKU3HU U IIPOBOJUTH COOTBETCTBYIOLINE BBIMHUCIICHUS C MPUMEHEHHEM TIOAO0US
Y TPUTOHOMETPHH (TIONIB3YSCH, Ile HEOOXOUMO, KAJIbKYJISITOPOM).

K kxoHmy oOydenus B 9 KJjacce oOydaroIuiics MNOJYYUT CHEAYIONIME TPEIMETHBIE
pe3yJbTaThl:

3HaTb TPUTOHOMETPHUYECKUE (YHKIMHM OCTPBIX YIJIOB, HAXOAWTh C WX [OMOLIBI)
pa3iuyHble  3JIEMEHTbl  MPSMOYTOJBHOIO  TPEYroJbHUKA  («pelieHHe  MpsMOYTOJIbHBIX
TpeyroibHUKoB» ). Haxoauth (¢ mOMOIIBIO KaNbKyJSITOpa) JUIHHBI M YTJIbI I HETAOIMYHBIX
3HAYECHUH.

ITonw3oBaThCs GOpPMyJIaMK MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHYECKUM TOXIECTBOM
1T HAXOXKAECHUS COOTHOIMEHUI MEXKY TPUTOHOMETPUIECKHUMU BETUIMHAMH.

Hcnonb30BaTh TEOPEeMbl CHHYCOB M KOCHHYCOB /ISl HAXOXKACHHSI PA3IMYHBIX 3JIEMEHTOB
TpeyrojbHUKa (KPELIeHHe TPEYTOJbHUKOBY»), MPUMEHITh HX MPH PEINIEHHH T€OMETPHYECKHX
3amad.

Brnanets nonsitusiMu nnpeoOpas3oBaHus MOKOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOOOHBIX
¢uryp. [lonp3oBarbest CBOHCTBAMU 1MOAOOUS POU3BOJIBHBIX (PUTYDP, YMETh BBIYHCIISTH JJIHHBI U
HAXOIUTh yIJIbl Y MOAOOHBIX Guryp. IlpumMeHsTh CBOICTBA MOAOOHS B MPAKTHYECKHX 3a7adax.
VYMeTb NPUBOANUTH MPUMEPBI TOTOOHBIX (GUTYP B OKPYIKAIOILEM MHpE.

ITonmp30BaThCA TEOpEMaMU O NMPOU3BENECHUH OTPE3KOB XOpJ, O MPOU3BENCHHH OTPE3KOB
CEKYILHX, O KBaJpaTe KaCcaTeIbHOM.

ITonmp30BaThCs BEKTOpaMM, I[IOHUMATh WX TE€OMETPUYECKHA U (U3HYECKHHA CMBICIH,
INPUMEHATh WX B PELIEHUH TeOMETPUUECKHX U (u3nueckux 3amad. [IpuMeHsSTh CKaispHOe
IPOM3BEECHNE BEKTOPOB [IJIs1 HAXOXIEHUS UIUH U YIJIOB.

ITonb30BaTbCsl METONOM KOOPAMHAT HAa IUIOCKOCTH, NPUMEHATh €ro B pPELIeHHH
reOMETPUUECKUX U NPAKTHUECKUX 3a1ad.

Bragers NOHATHSMU NPaBUJILHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYXKHOCTH, JUIMHBI JyTH
OKPY’KHOCTH W paJMaHHOW Mepbl yIJa, YMEeTb BBIMUCIATH IJIOLIAJb KPyra W €ro Hacreid.
ITpuMeHATD MONTyYeHHbIE YMEHUS B IPAKTHUECKUX 3aa49ax.

Haxomute ocu (wimu LeHTPBI) cUMMeTpHH (GUryp, MPUMEHSATh ABMIKEHHS IUIOCKOCTH B
IMPOCTEHINNX CIy4asX.

[IpyMeHATh MONMyYEHHbIE 3HAHMS HAa MPAKTHUKE — CTPOUTh MATEMATHYECKHE MOZIENH IS
3a7a4 peasbHON XKU3HU U IPOBOIUTH COOTBETCTBYIOIINE BBIYHCIICHHUS C IPHMEHEHHUEM MOI00HS
U TPUTOHOMETPUYECKUX (YHKUMI (MONB3YACh, IIe HEOOXOAUMO, KaJbKYJIATOPOM).



TEMATUYECKOE INMNJ1IAHNPOBAHWE

7 KJTACC
HanmeHoBaHMe  pas3fenoB U TeM KonnHecTso Hacos ONEKTPOHHbIe
Ne n/n NPOrpAMMb! Beero KoHTponbHble  TMpakTuueckne  (UMKPOBbLIE)
paboTbl paboThbl obpasoBaTesibHble
pecypcbl
MpocTeiwne reoMeTpuyeckne GuUrypol wu
MX CBOWNCTBa. M3mepeHUe reoMeTpuyeckmx 14 1 bubnuoteka LOK
BeSINYMH httos://m.edsoo.ru/7f415e2e
TpeyronbHuUKK 22 2 Bubnmotexa LOK
httos://m.edsoo.ru/7f415e2e
MapannenbHble MpsAMble, CyMMa Yr/oB 14 1 bnbnuoteka LLOK
TpeyrosabHUKa httos://m.edsoo.ru/7f415e2e
OKpY>XHOCTb U Kpyr. [eomeTpuyeckue 14 1 bnbnuoteka LLOK
MoCTpOeHUs httDs://m.edsoo.ru/7f415e2e
MoBTOpEHME, 0606LLEHNE 3HAHWIA 4 1 Bubnnoteka LIOK

httDs://m.edsoo.ru/7f415e2e
OBLLEE KOMMYECTBO YACOB no

NPOrPAMME 68 6 0



6

8 K/TIACC

No
n/n

HaumeHoBaHWe pasgesnioB 1 TemM NporpaMmbl

YeTbIpéXyronbHUKN

Teopema daneca " Teopema 0
NpPoMnopLuNoHanbHbIX  OTpe3sKax, nofobHble
TPEYroJibHUKN

Mnowapgp. HaxoxpeHune naowanaen

TPEYrONbHUKOB 1 MHOTOYTO/bHbIX
Mnowaan Nnofo6HbIX uUryp

duryp.

Teopema Mudaropa 1 Havana TPUrOHOMETPUM

YTNbl B OKPY)XXHOCTW. BnncaHHblie U ONUCaHHbIe
YeTbIpexXyrobHUKMN. KacatenbHble K
OKpY)XXHOCTW. KacaHue OKpY>XHOCTel

MoBTopeHne, 0606LLeHME 3HAH WA

OBLWEE KO/MMYECTBO YACOB IO NPOIrPAMME

KonnyecTtBoO 4YacoB

Bcero

12

14

10

68

KOHTpO/IbHbIE
paboThbl

NMpakTnyeckue
paboTbl

ONEKTPOHHbIE

(unposble)
obpasoBaTe/ibHble

pecypcbl

bnbnunoteka LOK
httDs://m.edsoo.ru/7f417e18

bnénuoteka LOK
https://m.edsoo.ru/7f417e18

Bnénunoteka LIOK
https://m.edsoo.ru/7f417e18

Bnbnunoteka LIOK
https://m.edsoo.ru/7f417e18

bnbnunoTeka LOK
https://m.edsoo.ru/7f417e18

bnénuoteka LOK
https://m.edsoo.ru/7f417e18


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

9 K/1ACC

No
n/n

7

HaumeHoBaHWe pasgenioB 1 TeM NpPorpaMmbl

TpuroHometpusa.  TeopeMbl  KOCWMHYCOB U
CUHYCOB. PelleHne TpeyronbHNKOB

MpeobpasoBaHue noao6us.
COOTHOLLEHMSA B OKPYXXHOCTK

MeTpuueckne

BekTopsl

[lekapToBbl KOOPAMHATbI Ha NNOCKOCTK

MpaBunbHbIE MHOTOYTONIbHUKW. OnvHa
OKPY>XHOCTU ¥ nnouwiaib Kpyra. BbluncneHue
nnouwaaen

LBVXeHNSA NA0CKOCTH

MoBTOpeHMe, 0606LLEHME,

3HAHWUA

cuncrematmsaumnAa

OBLWEE KO/MMYECTBO YACOB IO NPOIrPAMME

Bcero

16

10

12

68

KonnyecTtBo 4YacoB

KOHTpONbHbIE
paboTbl

lNMpakTnyeckue
paboTbl

ONEeKTPOHHbIe

(unbpoBble)
obpasoBaTe/ibHble
pecypcbl

bnbnuoteka LLOK
httDs://m.edsoo.ru/7f41al2c
bnbnuoteka LLOK
https://m.edsoo.ru/7f41al2c
bnbnuoteka LLOK
https://m.edsoo.ru/7f41al2c
bnbnuoteka LLOK

https://m.edsoo.ru/7f41al2c

bnbnuoteka LLOK
https://m.edsoo.ru/7f41al2c

bnénunoTeka LIOK
https://m.edsoo.ru/7f41al2c
bnbnuoteka LLOK

https://m.edsoo.ru/7f41al2c


https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

YYEBHO-METOJAUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOT O
MPOLECCA

OBA3ATEJBHBIE YYEBHBIE MATEPHAJIBI IJIA YYEHUKA
JI.C., Byty3os B.®., KanomiieBa C.b. u np. I'eomerpusi. 7 — 9 knaccol, «IIpocseinenuey,
2022r.-384c.

METOANYECKHUE MATEPHAJIBI JJi1 YUUTEJIA

AtanacsH JI.C., Byrysos B.®., I'magxoB IO.A. m np. I'eomerpus. Meromuueckue
pexkomenparun. 7-9 xiacc. YueOHoe nocobue ams obmeobpa3oBar. opranusanuit, 2023 r. —
9ec.

JI.C., byty3zoB B.®., Kanomnesa C.B. u np. I'eomerpus. 7 — 9 xnaccel, «IIpocBerenuey,
2022 r. —-384c.

OU®POBBIE OBPA3OBATEJBHBIE PECYPCBlI HW PECYPCBI CETH
HHTEPHET

https://resh.edu.ru

https://uchi.ru

https://edu.skysmart.ru


https://resh.edu.ru
https://uchi.ru
https://edu.skysmart.ru

