PaGouas nporpamma
no yyeOHomy npeamery «I'eomerpusny
¥Yriay0JieHHblii YPOBEHb
7-9 knace
HOACHUTEJBHASA 3AIINCKA

['eomeTpuss Kak OJUH M3 OCHOBHBIX PAa3/ENOB MIKOJIHHONW MaTeMaTHKH,
UMEIOIIUI CBOEH 1eNbl0 00eCeYnTh H3yuYeHUe CBOMCTB U pa3MepoB GuUryp, ux
OTHOWIEHWH W B3aMMHOE pAaCIOJIOKEHUE, OMHpPAeTCs Ha JOTHYECKYIO,
J0Ka3aTelabHyI0 JTUHUIO. L[eHHOCTh N3yueHusl TeOMETPUH Ha YPOBHE OCHOBHOTO
o0miero 00pa3oBaHMs 3aKJIIOYaeTCss B TOM, YTO OOyYaloLUiics yduTcs
POBOIUTH J0Ka3aTeIbHbIE paccyXaeHus, CTPOUTH JIOTHYECKHUE
YMO3aKIIOYCHHS, ~ JOKAa3blBaTh  WCTHHHBIC  YTBEPXKACHUS ©  CTPOUTH
KOHTPIPUMEPHI K JIO)KHBIM, TIPOBOAHMTH PACCYXKICHUS «OT IPOTUBHOTOY,
OTJIMYaTh CBOMCTBA OT HMPHU3HAKOB, (POPMYIUPOBATH OOpATHBIC YTBEPIKIACHUS.
Ocoboe 3HaueHue J0Ka3areibHas JUHUS MUMEET JUIsl yIIIyOJNEHHOTO M3y4YeHHS
MaTEeMaTHKH.

[lenpto W3y4yeHUs TEOMETPUU SBISETCS UCIOJb30BaHHME €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MaTeMaTU4YeCcKHX, TaK M MPAKTUYECKUX 3a/a4,
BCTpEUAIOIUXCsI B peaidbHON JKU3HU. OOydaromuics MOMDKEH HaydYuThCs
OTpEAEATh TEOMETPUYECKYI0 (UTYpY, OIKCHIBATH CIOBAMH YEPTEXK WU
PUCYHOK, HAaWTH IUIOIIA/(b 3€MEJIbHOTO y4acTKa, PACCUUTHIBATh HEOOXOAMMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabenss wiu TpeOyemble pa3Mepbl rapaxa i
aBTOMOOWJIL. OTOMY COOTBETCTBYET BTOpasi, BbLIUMCIUTENIbHAS JIUHUS B
u3yuyeHun reomeTpuu. Ilpu pemeHMn 3amay MPAKTUUECKOTO XapakTepa
OOyYaromuicss y4uUTCs CTPOUTh MaTEeMaTUYeCKHE MOJENU  peajbHbIX
’KU3HCHHBIX CHTYyallul, MPOBOAWTH BBIYUCIICHUS WM OIICHWBATH aJeKBATHOCTh
MOJIy4YE€HHOTO pe3yybTara.

OcobeHHOCTh Yy4eOHOro Kypca yriayOn€HHOTO W3yYEHUS TEeOMETPUHU
COCTOUT B TOM, YTO OOy4arolIuecsi HE MPOCTO 3HAKOMATCS C ONpeNeTEHHBIMU
HOHSATHAMH, & YBEPEHHO OBIIaAeBal0T UMH. CyIIECTBYIOIINE TEMbI POTPAMMBI
0a30BOro Kypca TreoMeTpUM H3y4aloTcs Ha Oonee TIyOOKOM YypOBHE, a
oOyyaromuecs: IpuoOpeTaoT YMEHHUS, TOMOTAOIINEe UM YBEPEHHO MPUMEHSTh
CBOM 3HAHUS HE TOJHKO B MAaT€MAaTUKE, HO U B CMEXHBIX MpeaMeTax, MPexIe
Bcero ¢u3uke U HHPOPMATHKE, a TaKXKe IMO0JIb30BaThCA MOJYyYECHHBIMU
3HAHUSMH MIPH PEIICHUH MTPAKTHYECKUX 3a71ad.



CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcs YriryOnEHHBIN
yueOHbIl Kypc «l'eoMeTpusi», KOTOpBIM BKIIOUAET CIEAYIOIIME OCHOBHBIC
pas3zensl COJIEpIKaHU: «Hawyana  reomerpun, «TpeyroabHUKN,
«OKpY>XHOCTBY, «YeTbIpEXYTOJIbHUKIY, «ITogobuey, «JIEMEHTBI
TpuroHoMmerpun», «llmomanu», a Takke «Meron KoopauHaT», «BekTopsi»,
«IIpeoOpazoBaHMsI IIIOCKOCTI.

Ha u3yuenue yuebnoro kypca «I'eomerpusi» orBonutcs 306 yacos: B 7
kiacce — 102 ygaca (3 yaca B Henento), B 8 kiacce — 102 ygaca (3 yaca B HeJIeli0),
B 9 knacce — 102 gaca (3 gaca B HeieINIO).



COIAEPKXAHUE OBYUYEHUA
7 KIIACC

HayaJjia reomerpuu

Hctopuss BO3HUKHOBEHUS M PA3BUTUSA reoMeTpur. HadanpHble NOHATHA
reomerpun. Touka, mpsmas, oTpe3ok, jyd. [loHsTHe 00 akcuome, Teopeme,
JOKa3aTeJIbCTBE, ONPEICICHUN.

B3anMHOe pacrionoxeHue Touek Ha npsiMoi. Mi3mepenue JUIMHbI OTpe3Ka,
PacCTOSIHUE MEXKY TOUKAMM.

[Tonymnockocte u yron. Buasl yrioB. M3mepeHue BenMYMH YIVIOB.
BeprtukanbHble M cMexHble yribl. [lapajmensHble W NEpPHEHIUKYISPHBIE
npsMble. PaccTostaue oT TOUKM 10 npsAMou. buccekrpuca yria.

Jlomanasa. Buael nomasbix. JliimHa 5oMaHOW. MHOTIOYIOJIBHUKH.
Ilepumerp MHOrOyrosipHuka. [IOHATHE O BBIIYKIBIX M HEBBIITYKJBIX
MHOTOYTOJIbHUKAX.

IlepBuuHbIE MpenCTaBICHUS O pPaBEHCTBE (PUryp, HUX pacCIOJIOKEHUH,
CUMMETPHH.

IIpocrenmue nocrpoenuss. MHCTpyMEHTHI U1l U3BMEPEHUM U TOCTPOCHUM.

TpeyroabHuKku

Buapl TpeyrogbHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIBHBIE, TYIIOYTOJIBHBIE,
paBHOOEIpEHHbIE, pPAaBHOCTOPOHHME. MenuaHa, OHCCEKTpuUca U BbBICOTA
TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHUKOB. llepBbli M BTOpPOM TPU3HAKKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOEApEeHHBIE TPEyroJbHUKM U HX cBoMcTBa. [Ipm3Hak
paBHOOEPEHHOTO TPEYroJMbHUKA. TpeTuil Mpru3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHOILIEHUsT MEXAY CTOPOHAMHU M YIJIaMH TpeyroyibHuKa. HepaBeHCTBO
TpeyroJbHHUKa. HepaBeHCTBO O IMHE JIOMaHOM.

Cummerpuunble  ¢urypbl. OCHOBHBIE CBONCTBA OCEBOW CHUMMETPHH.
IIpuMepsl CHMMETPUH B OKPYIKAOIIEM MUPE.

ITapannensHbie npsimbie. CyMMa yrijioB MHOTOYIOJIbHUKA

[TapamienpHOCTB IPSMBIX, HICTOPUYECKHUE CBEJICHUS O MOcTysare EBkauaa
u 0 ponu JIo0ayeBCKOTO B OTKPBITHH HEEBKINAOBOI reomerpun. CBOICTBa U
IIPU3HAKU MapajuleNbHbIX HpsAMbIX. CymMMa YIrioB TpeyrosibHUKa. BHemHue
yrael TpeyrojipHuka. Cymma BHYTPEHHUX YIJIOB MHOTOYTOJIbBHHUKAa U CyMMa
BHEILHUX YIJIOB BBIITYKJIOTO MHOTOYT'OJIbHHKA.



IIpsimoyroJibHbIE TPEYTr0JIbHUKH

[Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJbHUKOB. IleprnieHukynsp u
HakJIOHHasi. CBOMCTBO MeJIMaHbl IPSIMOYTOJILHOTO TPEYTOJIbHUKA, TPOBEIEHHON
K runotrenyse. [IpsMoyronbHbIil TpeyronbHUK ¢ yriaoM B 30°.

OxkpyKHOCTH

[ToHsATHS OKPY>KHOCTU U Kpyra. DJEMEHThl OKPYXHOCTH M Kpyra: LIEHTp,
paauyc, ITMamMeTp, XOp/a, UX CBOMCTBA. B3auMHOE pacnoyioxKeHUE OKPYKHOCTH
u npsamoii. KacatenbHas u cexyasi K OKpyHOCTH. OKpy>KHOCTb, BOMCAaHHas B
yroii. [Ipocrenme nocTpoeHus ¢ TOMOIIBIO HUPKYJIS U JIUHEUKH.

I'eomeTpnueckue MecTa TO4EK

[onsitue o reoMmerpuyeckoM Mecte Toudek. lIpumepbl reoMeTpuyecKux
MECT TOYEK Ha MIOCKOCTH. bruccekTpurca yriia u cepeIMHHbIN NEePIEHANKYIIAP K
OTpE3Ky Kak reoMerpuueckue mecta Touek. OnucaHHas OKPY>KHOCTh
TPEYroJIbHUKA, €€ LEHTp. MeTol reOMETPUYECKUX MECT TOYEK MPHU PELICHUN
r€OMETPUYECKUX 3a]1a4.

IHocTpoenus ¢ MOMOIIBIO HUPKYJISA U JIMHEHKH

Hctopuueckue ceaenns. OO0CHOBaHUS MPOCTEUIINX MOCTPOCHUIA, STAIIbI
3a/layu Ha TIOCTPOEHUS, peIlIEHME 3a/1a4y Ha MOCTPOCHHUE LIMPKYJIEM U JIMHEUKOMA.

8 KUIIACC

YeTbIpEéXyroJibHUKH

[Tapannenorpamm, ero mMpu3HAaKu U CcBOMCTBA. [IpsmMoyroiabHuK, pomo,
KBaJpaT, UX MPU3HAKKU U cBOMCTBA. Tpamnenus. PaBHoOenpeHHas Tpamerus, eé
cBoKcTBa U npu3HaKku. [IpsmoyronbHas Tpaneuus. CpenHss JUHUS TPAICLHH.

Cpenusis  nuHUA  TPEyrojibHMKa. MeTon — YIBOGHHS  MEIUAHbI
TpeyrojbHuka. Teopema o nepeceueHnu MeIMaH TPEyroJbHUKA.

Teopema ®aneca, TeopeMa O MPONOPUUOHAIBHBIX OTpe3kax. Teopema
BapuHboHa 1151 IPOU3BOJIBHOIO YETBIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

IToxooue

[Tonobue TpeyronbHUKOB, KOdhduimeHnt mnomodus. [lpusHaku momoOus
TPEYroJbHUKOB. [IprMeHeHne momoOus mpu PEIICHHH TEeOMETPHUYECKUX |
MPAKTUYECKUX 3a/1au.

ILiomans



[Tonsitue o momanau. CBOWCTBA IUIOMIAACH TEOMETPUUYECKHX (QUTYP.
[Ipocreitmme QopmMynbl Uisi TUIOMIAAW TPEYTOJIbHUKA, MapajuiesiorpaMMma,
pomba u tpaneuuu. Ilnomaan moaoOHBIX ¢uryp. OTHOUIEHUE IUIONIAEH
TPEYTOJIBbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. Ilpumenenue teopemsnl [ludaropa npu pernieHun
IIPAKTUYECKUX 3a/1a4.

DJIeMeHTbl TPUTOHOMETPUM

CuHyC, KOCHHYC, TAHF€HC M KOTAHI€HC OCTPOro yria MpsSMOYTOJbHOTO
TpeyrojsHuKa. TpuroHomerpuueckue QyHkuuu yrioB B 30°, 45° u 60°.
[TponopuroHAIBHBIE OTPE3KU B MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYToJIbHUKH, CBA3AHHbIEC C OKPYKHOCTbIO

BrniucanHble U LIEHTPAJIbHBIE YIJIBI, YTOJ MEXKIY KacaTelIbHOW U XOPAOM.
Yriael Mexly XopAaMu U CEeKylMMH. BriMcaHHble M OMUCAHHBIE OKPYKHOCTHU
TPEYTrOJbHUKA M YEeThIPEXyrojbHUKU. CBOWCTBA M MPU3HAKU BIHCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3anmHOoe pacmnosiokeHne IByX OKpykHocTen. Kacanue
okpyx)HocTeil. OO1re KacaTeabHbIE K IBYM OKPYKXHOCTSIM.

9 KUIIACC

Pemienne TpeyrojibHUKOB

Cunyc, kocuHyc, TaHreHc ymioB oT 0° mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE  TOXKIAeCcTBO. Dopmynbl  mnpuBencHus.  Pemenue
TPEyTrOJbHUKOB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB. Pemnienue
NPAaKTUYECKUX 3a7ad C MCIOJIb30BAHUEM TEOPEMBL KOCUHYCOB M TEOPEMBI
CUHYCOB. Pelienue 3a1a4 reoMeTpU4eCKOM ONTUKH.

Tpuronometpuyeckue  Gopmynbl s IUIOUIAANW -~ TPEYroJIbHUKA,
napaierorpamma, pomoa, tpaneruu. @opmyna ['epona. @opmyna momanu
BBIITYKJIOT'O YETBIPEXYTOJIBHUKA.

IToxoOue TpeyroJibHUKOB

Xopapl M MOAOOHBIE TPEYroJbHUKM B OKpYXHOCTH. Teopema o
IPOU3BENCHUU OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O  KBaapare KacareabHOW. [lpumenenme 1npu  peuieHun
reomeTpudeckux 3anad. Teopemsl UeBsl 1 Menenas. [lonstue o romoreTnu.

MeTtoa KOOpAUHAT



VYpaBHeHHE TPSAMON Ha MIIOCKOCTU. YTIOBOM KOA((ULIMEHT U CBOOOIHBIH
YJIEH, UX T'€OMETpUYEeCKUi cMbIci. [lapamienbHOCTs M NMEPHEHANKYISPHOCTD
IpSMBIX (depe3 YriioBoil KodduiueHr).

YpaBHeHHE OKpPYXKHOCTH. HaxoxIeHue nepeceyeHUur OKPYKHOCTEH U
npsAMBIX B KoopanHaTtax. opMyia paccTosiHUsA OT TOYKH A0 npsiMoit. [1nomans
napajiesiorpaMma B KOOPJAMHATaX, MOHATHE 00 OPUEHTHUPOBAHHOM ILIOILIA[IH.
[IpumeHneHne  Meroga  KOOpJAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX
reOMETPUYECKUX 3aadax.

BekTopsl

Bekropel Ha mockoctd. Cl0KEHUE W BBIUMTAHUE BEKTOPOB — IpaBUIIA
TPEyTrOJbHUKA W MapajuielorpaMMa. YMHOXKEHHME BEKTOpa Ha YHCIO.
Koopaunatel BekTopa. Cl0K€HUE U BBIYUTAHUE BEKTOPOB, YMHOKEHUE BEKTOPA
Ha 4YKCII0 B KoopauHaTax. [I[puMeHeHne BeKTOpoB B (pu3MKe, LIEHTP Macc.

[Tonsitne o 6Ga3uce (Ha TIOCKOCTH). PasnmojkeHHs BEKTOpOB MO Oaswmcy.
CkansipHO€ MPOU3BEEHNUE BEKTOPOB, FTEOMETPUYECKHI CMBICI U BBIPAKEHHE B
JEKapTOBbIX KoopAHHATax. JIuCTpuOyTHBHOCTh CKAJSAPHOTO MPOU3BEACHHUS.
CkansipHO€ mpoM3BEIEHUE W  mpoeuupoBaHue. llpumeHeHue CKaIIpHOTo
OPOU3BEACHUS BEKTOPOB JUI HAxXOXKICHUS [JMH W yIioB. PelieHue
r€OMETPUYECKHX 3a/1a4 C MOMOLIBIO CKAJIIPHOTO NMPOU3BEACHUS.

JlInHA OKPYKHOCTH U IJIOIIAIb KPyra

[IpaBunbHbIE MHOTOYTrOJIbHUKHK. JlnuHa OkpyxHOCTH. ['pamycHas wu
paauaHHas Mepa yria, BBIYMCIEHUE JUIMH Oyr OKpykHocTel. [lnomanes kpyra,
ceKkTopa, cermenra. lcrtopuueckue cBeieHUs 00 HM3MEPEHUU JIJIMHBI
OKPYXHOCTH M IUIOIIAINA KPyTa.

JIBMKeHUs TIOCKOCTH

LentpanbHass  cumMmerpusi.  LleHTpaibHO-CUMMETpPUYHbIE  (DUTYPBI.
[ToBopoTr. OceBass cumMmerpus. DOUrypbl, CHUMMETPUYHBIE OTHOCUTEIBLHO
HEKOTOpOM ocH. [lapamtenbHbIN EpeHocC.

[lonsiTue aBwkeHus u ero cpoiictBa. PaBenctBo (uryp. IlposiBnenus
CUMMETPUHU B MPUPOJE, KUBOIUCHU, CKYJBNTYype, apxurekrype. Kommosunuu
IBYDKEHUH (mpocTeimue npuMepsl). [Ipumenenne B reoMeTpuuecKux 3a1adax.



IHNIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TMPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPUSI» HA YIUIYBJIEHHOM
YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yJabTAThI OCBOCHHUS MPOrPaMMbl IO MaTeMaTUKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

POSIBJICHUEM HHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCUHCKON
MaTeMaTUKH, I[[EHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUSM POCCUMCKUX
MAaTEMATUKOB U POCCUMCKON MaT€MaTHUYE€CKOW MIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JTOCTIKEHUN B IPYTrUX HAyKaxX U MPUKIAAHBIX cepax;

2) rpamaaHCKOr0 1 JyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHMS:

TOTOBHOCTBIO K BBINOJIHEHUIO O0S3aHHOCTEH TpakJIaHWMHA M peau3alliu
€ro mpam, MPEJCTaBICHHUEM O MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHWPOBAHUSI
pPa3IMUHBIX  CTPYKTYp, SBIEHHM, TMpOLEAyp T'pPakIaHCKOro O0OIecTBa
(Hanpumep, BBIOOPHI, OIMPOCHI), TOTOBHOCTBHIO K OOCYKIEHUIO ASTHYCCKUX
mpoOJieM, CBS3aHHBIX C MPAKTHYECKUM TMPUMEHECHHEM JOCTHKEHUN HayKH,
OCO3HAHHEM BaXHOCTH MOPAJIbHO-3TUYECKUX MPHUHIUIIOB B JIESITEIHLHOCTH
YYEHOTO;

3) TPY10BOT0 BOCTIUTAHUSA:

YCTAaHOBKOM Ha AKTUBHOE Y4YacTHUE B pEIICHWU MPAKTHYECKUX 3a]ad
MaTeMaTH4YE€CKOM HAMpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTU MATEMaTHYECKOTO
00pa3oBaHUs Ha MPOTSHKEHUU BCEH KU3HM JJIS YCIEIIHONW MpodecCuoHaIbHOM
TESTETLHOCTH W Pa3BUTHEM HEOOXOMUMBIX YMEHUW, OCO3HAHHBIM BHIOOPOM U
MMOCTPOEHWEM WHAWBUAYATHLHON TpaeKTOpuH OOpa30BaHMS W >KU3HEHHBIX
MJIAHOB C YYETOM JTMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

CIIOCOOHOCTBIO K OMOIMOHAILHOMY W ACTETHYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3aja4, PEUICHUM, PaCCYX ICHUU, YMEHUIO BUJIETh
MAaTeMaTH4YE€CKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI'O O3HAHUA:

OpUEHTalMeld B JIEITEJIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAyYHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YEIIOBEKA, TIPUPOIBI
U oO0lIecTBa, MOHUMAaHUEM MaTeMaTHYECKOW HayKu Kak cepbl 4yeToBEeYeCKOM



JNEATEIBHOCTH, ITAINIOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISI PA3BUTUS [IUBUIIN3ALNN,
OBJIQJICHUEM SI3BIKOM MATEMaTUKM M MAaTEeMaTH4YeCKOW KYJIbTYpOU Kak
CPEACTBOM TIO3HAHUS MHUpPA, OBJAJCHUEM HaBBIKAMU HCCIEA0BATEIBCKOM
NEATEIIbHOCTH;

6) pusnyeckoro BocnuTaHus, (pOPMUPOBAHUA KYJIbTYPbI 310POBbH U
IMOLMOHAJIBHOIO 0JIaronoJIyYns:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKHUE 3HAHHUS B MHTEPECAX CBOETO
3MI0POBBS, BEICHHUS 3I0pOBOrOo oOpaza IKU3HU (370pOBOE  THUTAHUE,
COQJIAaHCUPOBAHHBIN PEXUM 3aHATAA W OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKA pediieKCHH, MPU3HAHUEM CBOETO
paBa Ha OWIKMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0rHYeCKOr0 BOCIIUTAHUS:

OpHUEHTAalMell Ha NMPUMEHEHUE MATEMATHYECKUX 3HAHUM [JI1 PEILICHUs
3a/1a4 B 00JIACTH COXPAHHOCTH OKPYKAIOIIEH CPe/ibl, INIAHUPOBAHUS ITOCTYITKOB
Y OLECHKH MX BO3MOXMHBIX MOCJIEACTBUMN JUISI OKPYKAIOWIEH CPEAbl, OCO3HAHUEM
rJI00aTBPHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIeM U yTeH UX PEIICHHUS,

8) amamramum K U3MEHAKOIIUMCH YCJIOBUSM COUHMAJIBHOH M
MPUPOTHON Cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHUSIX HEONPEAECIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH YEPE3 MPAKTUUYECKYIO AEATEIbHOCTb, B TOM
9qUCJIe YMEHHWE YUYUTHCS Y JAPYTHX JIOJEH, NpUoOpeTatb B COBMECTHOU
JNEATENbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIETEHIIMU U3 ONbITA APYTHX;

HEOOXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWUM, (DOPMYIUPOBATH
UJeU, TOHATHS, THUMOTE3bl 00 OOBEKTaX U SBICHUSX, B TOM 4YHUCJE paHee
HEW3BECTHBIX, OCO3HaBaTh  JA€PUIMTHI  COOCTBEHHBIX  3HAHUU U
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOE pPa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYalUIO, ~ BOCHPUHHUMATH
CTPECCOBYIO CHUTYyAIlMI0 KaK BBI30B, TPEOYIOIIMI KOHTPMEP, KOPPEKTUPOBATH
MIPUHUMAEMBIE PEIICHUS U JIEHCTBUS, (POPMYyIUpPOBATH M OIICHUBATH PUCKUA U
MOCJIeCTBUSI, POPMUPOBATH OTIBIT.

METAIIPEIMETHBIE PE3YJ/IbTATDBI

B pe3ynprare OCBOGHHS MPOrpaMMbl IO MaTeMaTHKE Ha YypPOBHE
OCHOBHOTO o00ImIero o6pa3oBanus y oOydaromerocss OyayT chOpMHUPOBaHbI
MeTanmpeaIMeTHble  pe3yJbTaTbl,  XapaKTEpU3YIOIIUeCS  OBJAJCHHEM



YHHUBEPCAIbHBIMUA IMO3HaBaTEIbHLIMA JICUCTBHUSIMU, YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU  JICUCTBUSIMM WM  YHHUBEPCAIBHBIMU  PETYJIATUBHBIMU
JIEUCTBUSIMH.

Ilo3naBaTeibHbIe YHUBEPCAIbHBIE YUeOHbIe 1eiicTBUSA
ba3oBble 1ornueckue AecTBU:

BBISIBIIATh U XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MATEMATHIECKUX
OOBEKTOB, TIOHSATWUW, OTHOIIEHWH MEXAY MOHATUAMH, (HOPMYIUPOBATH
OTpeieNieHUus  TOHITHHA,  YCTaHABJIMUBATH CYHICCTBEHHBIH  TMPHU3HAK
KJIacCU(UKAIMU, OCHOBaHWs JJsi OOOOIICHHWS U CpaBHEHHs, KPUTEPUHU
IPOBOIMMOTO aHAIIN3A;

BOCTIIpUHUMATh, (QOpPMYyIUpOBaTH U  MPeoOpa30OBBIBATh  CY)KICHUS:
YTBEPAUTEIbHBIC W OTPUIIATEIbHBIC, EAUHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC,

BBISIBIIATh ~ MAaTEeMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMOCBS3UM U
MpoTUBOpeYHs B aKkTax, JaHHBIX, HAOIIOACHUSIX U YTBEPKICHUSX, MTPEJIaraTh
KPUTEPHUH /ISl BBISIBICHHS 3aKOHOMEPHOCTEH M MPOTUBOPEUHH;

JieNiaTh BBIBOJBI C HWCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, ACTYKTUBHBIX H
MHIYKTUBHBIX YMO3AKITIOUCHUH, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

pa3bupath I0Ka3aTeabCTBA MATEMAaTHIECKUX YTBEPKICHUH (MIpSMBIE U OT
MIPOTUBHOTO), TPOBOAUTH CAMOCTOSITEIBHO TOKA3aTeIbCTBA MaTEMaTHUYECKHUX
(hakTOB, BBICTpaWBaTh ApTyMEHTAITUIO, TIPUBOIUTH TPUMEPHI M KOHTPIIPUMEDHI,
MPUMEHSATh METOJI MaTEeMaTUYECKON HHIYKIIMH, 0OOCHOBBIBATH COOCTBEHHBIC
pacCyXICHUS;

BBIOMpaTh CIOCOO pelIeHus: y4eOHOM 3a1aur (CpaBHMBATh HECKOJIBKO
BAPHAHTOB pEIICHHs, BBHIOMpAaTh HamOoJiee MOAXOAAIUNA ¢  Y4ETOM
CaMOCTOSITENIEHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCcKue 1eiCTBUA:

MCIIOJIH30BaTh BOMPOCHI KaK MCCIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIME MPOTUBOPEUHE,  Mpodiemy,
CaMOCTOSITEIILHO YCTAaHABIMBATh MCKOMOE M JIaHHOE, (JOPMUPOBAThH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHE;

NPOBOJUTh IO CaMOCTOATEIHHO COCTaBICHHOMY IUIaHY OAKCIIEPUMEHT,
MCCIICJIOBAaHUE IO YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa,
3aBUCUMOCTEHN 00BEKTOB MEXKIY COOOM;



CaMOCTOSTEILHO (OPMYIHPOBaTH 000OIIEHHS U BBIBOJABI TIO PE3YJIbTaTaM
MPOBEACHHOTO HAOMIONCHMS, WCCIIECNIOBAHUS, OSKCIEPUMEHTA, OIICHUBATH
JOCTOBEPHOCTH MOTYYCHHBIX PE3YJIbTATOB, BHIBOJOB U 0000IICHUIA;

IIPOTHO3UPOBATh BO3MOXKHOE pa3BHTHE TPOIECCa, a TAKKE BBIIBUTATH
MPEIIONIOKEHHUS O €T0 Pa3BUTHUHU B HOBBIX YCIIOBUSX.

PabGora ¢ undpopmanmeii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh WH(POpMAIUU, IaHHBIX,
HEOOXOAMMBIX JJIs PEIICHUS 3aa49H;

BBIOMPATh, AHAIM3UPOBATh, CHUCTEMATH3UPOBATh W WHTEPIPETUPOBATH
MHGOPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHS,

BbIOMpaTh (GopMy TpEACTaBICHUs WHOOPMAIMM W WUTFOCTPUPOBATH
pelaeMblie - 3aJauyd  CX€MaMH, JAWarpaMMaMH, WHOW rpadukoii U uX
KOMOHMHAIHSIMU,

OIICHWBATh HAA&KHOCTh WH(POpPMAIUU TI0 KPUTEPUSIM, TMPEIIOKEHHBIM
1M COPMYITHPOBAHHBIM CAMOCTOSTEIILHO.

KoMmyHnKaTHBHBbIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eiCTBUSA:

BOCHIPUHUMATh H  (OPMYJIHUpPOBATH CYXKIEHUS B COOTBETCTBUHM C
YCIIOBUSIMH U LEISIMU OOILIEHHUS, ICHO, TOYHO, TPAMOTHO BBIPAaXKaTh CBOIO TOUKY
3pEHUs B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 XOY PelIeHus
3aJ1a4l, KOMMEHTHUPOBATh MOJYYEHHBINA PE3YIbTAT;

B X0JI¢ 00CY>KJIE€HHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYK1a€MOM TEMBI,
npoOiemMbl, pelaeMor 3aJauyu, BBICKA3bIBaTh MJEH, HAIEJICHHbIE Ha TMOUCK
pEIIeHUs], COMOCTABISATh CBOU CYXKJIECHUS C CYXASHUSIMU JIPYTMX YYaCTHUKOB
auanora, 0OHapy>KMBaTh Pa3IMuMe U CXOJICTBO MO3UIMHU, B KOPPEKTHOH (popme
(dbopMyIupOBaTh pa3HOTIacHsl, CBOM BO3PAKEHUS;

NPENCTaBIATh  pPe3ydbTaThl  pEUIeHWs  3aJayd,  AKCIEPHUMEHTa,
UCCIIEIOBAHMS, MPOEKTa, CAaMOCTOATEIBHO BBIOMpATh (hOpMaT BBICTYIUICHHS C
y4€TOM 3a/1a4 MPEe3eHTALUN U OCOOCHHOCTEN ayINTOPHUH;

NOHMMAThb W HCHOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOW U
UHAUBUIYAIbHOM pPAaOOThl MPHU PEIICHUH Y4eOHbIX MAaTeMAaTHYECKUX 3ajad,
OPUHUMATh 1€JIb COBMECTHOM JESTENbHOCTH, IUIAHUPOBATH OPTaHU3ALMIO
COBMECTHOI palOThl, pacipenessiTh BUAbl padboT, JOroBapuBaTLCA, 00CYKIATh
MIPOIIECC U PE3YNHTAT PadOTHI, 00001IaTh MHEHUSI HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIIOBEIX popmax paboTsl (00CykaeHMs, 0OMEH MHECHUA,
«MO3TOBBIE MITYPMBD» W WHBIE); BBIMOJHATH CBOK YacTh pabOTHl U



KOOPJIMHUPOBATh CBOM JEHUCTBHUS C APYIMMHU YJE€HAMU KOMAaHIbl, OLICHHBATh
KauyecTBO pe3ysbTaTa M KadecTBO CBOETr0 BKJIaJa B OOIIMNA pe3yiapTaT IO
KpUTEPUSIM, CHOPMYITHUPOBAHHBIM YYaCTHUKAMU B3aHUMOJICHCTBHUSI.

PeryasiTuBHbIe YHUBEpCAJIbHbIE Y4eOHbIE 1eHCTBUS
Camoopranusanus:

BBISIBIIATH MTPOOJIEMBI ISl PEIICHUS B )KU3HEHHBIX M YUCOHBIX CUTYAITUSAX,
OpPUEHTHPOBATbCA B  PA3IMYHBIX  NOAXOJAX  NPHUHATHS  pELICHUI
(MBaUBHIYaTIbHOE, TPYIITIOBOEC);

CAMOCTOSTENIbHO COCTAaBIISATh IUIAH, AJITOPUTM PEIICHUs 3a/lauu (UK ero
4acTh), BBIOMpATh CMOCOO pEIICHHUS C Y4E€TOM HMEIOHIMXCS PECYpPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATH BapUAHTHI
pelieHuit ¢ y4éToM HOBOW MH(pOpPMAaLUK.

CaMOKOHTPOJIb, SMOIIHOHAJIBbHBI HHTEJIEKT:

BJIQJIETh CHOCOOAMM  CaMOMNPOBEPKH, CaMOKOHTpOJIA Tpolecca M
pe3ynbTaTa pelieHus MaTeEMaTUYeCKOM 3a/1auu, CaMOMOTHUBALIMY U pedIiekcuu;

OPEABUIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3aJa4d, BHOCUTH KOPPEKTHBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENLCTB, HAACHHBIX OIIMOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE PE3YJIbTaTa JEATEIBHOCTH MOCTABIECHHOW LEIU
U YCJOBHSIM, OOBACHATH MPHUUYMHBI JOCTHKEHUS WM HEJAOCTHDXKCHUS UENH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPHUOOPETEHHOMY OIIBITY;

BBIPAXKATh 3MOLIMM NPU U3YYEHUH MAaTeMaTHUYeCKUX OOBEKTOB M (DAKTOB,
JABAaTh SMOLIMOHAIBHYIO OLIEHKY PELICHHUS 3aJa4H.

HPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 7 KJjacce OOYyYarOIIMICS TMOJYYUT CIEAYIOIINE
HpeAMETHBIC PE3YNIbTaThI:

Pacnio3HaBaTh W3ydeHHBIE T'E€OMETPUYECKHE (QUTYpBl, OMNPEAETATh HX
B3aMMHOE PACTIONIOKEHHE, N300paxaTh r€OMETPUUECKUE (PUTYPBI, BBITQIHATD
YepTeXH IO YCIOBHUIO 3aJauu. V3MepsTh JAUHEHHbIE M YIJIOBbIE BEIMYMHBI.
Pemmarts 3a1aun Ha BEIYMCIICHUE JITMH OTPE3KOB M BETUYHH YTJIOB.

JlenaTh NPUKUAKY U OLEHKY JIMHEWHBIX U YIJIOBBIX BEJIUYUH MPEIMETOB B
peanbHON KU3HU, Pa3MEpPOB MPUPOAHBIX 00BEKTOB. PaznmnuaTh pasmepsl 3THX
00BEKTOB MO TOPSIKY BEJINYHHBI.

CTpouTh YepTeKU K TEOMETPHUECKUM 3a/1a4aM.



[Tonmp30BaThCS TpPU3HAKAMHU PABEHCTBA TPEYTrOJbHUKOB, HCHOJIb30BAaTh
MIPU3HAKU ¥ CBOMCTBA paBHOOCIPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

IIpoBOoaUTH JIOTUYECKHUE paccy X aeHus c UCIIOJIb30BAHUEM
F€OMETPUYECKUX TEOPEM.

[Tonp30BaThCAd NMPU3HAKAMHU PABEHCTBA MPSAMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSMOYTOJIbHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUUYECKUX 3a/1a4.

OnpenensiTh NapauieNIbHOCTh NPSIMBIX C TOMOIIBIO VYIJIOB, KOTOpbIE
oOpazyeT ¢ HUMU cekymas. OnpeaensaTh napauieIbHOCTh MPSMBIX C IIOMOIIHIO
PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTOU MPSMOM.

Pemats 3aaun Ha KieTyatoi Oymare.

[IpoBoANUTH BBIYMCICHUS] U HAXOJUTh YHUCIOBbIE U OYKBEHHBIEC 3HAUCHUS
YIJIOB B TEOMETPHYECKHMX 3a/Ja4axX C HCMOJb30BAHUEM CYMMBI YIJIOB
TPEYTOJIbBHUKOB W MHOTOYTOJIHHUKOB, CBOWCTB YTIJIOB, OOpa30BaHHBIX MpHU
MEPECEYEHNH JBYX MNaApajUIeIbHBIX MPSIMBIX CEeKyllel. Pemares nmpaktuyeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bnaners nonsituem reomerpuueckoro mecra touek (I'MT). Onpenensite
OMCCeKTpUCY yria U CEpPeAMHHBIA TEPHeHAMKYJSIp K OTpPEe3Ky Kak
reoMeTpudyeckue mecra Touek. llonb30BaThCsi NMOHSATHEM TIE€OMETPUUYECKOTO
mecta Touek (I'MT) npu gokazaTenbCTBE T€OMETPUUECKUX YTBEPKACHUN U TIPU
peleHny 3aaa4.

DopMyIMpPOBATH OMPEACICHUS OKPYKHOCTU U Kpyra, XOpJAbl U JUaMeTpa
OKPYKHOCTH, YBEPECHHO BJIAJCTh HMX CBOWCTBAMU. YMETh JIOKa3blBaTb U
MIPUMEHATH 3T CBOMCTBA IIPY PEILICHUU 3a4a4.

Braners moHATHEM OMMCAHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHTp. Jloka3piBaTh M HCHOJB30BaTh (PAKTBI O TOM, YTO
OMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA NIEPECEKAIOTCSI B OJJTHOM TOYKE, K O TOM, UTO
CEepPEIMHHBbIE TEPICHAUKYISAPBl K CTOPOHAM TPEYTOJbHUKA I[IEPECCKAIOTCS B
OJTHOU TOYKE.

Bianers nonstMeEM KacaTenbHOM K OKPYKHOCTH, IIOJIB30BATHCSA TEOPEMOU
O MNEPNEHIMKYISPHOCTH KAacAaTEIbHOW W Paanyca, MNPOBEAEHHOIO K TOYKE
kacaHus. Jloka3blBaTh PAaBEHCTBO OTPE3KOB KacaTElIbHBIX K OKPYKHOCTH,
OPOBEAEHHBIX U3 OJHOW TOYKH, U MPUMEHATH 3TO B PELICHUU T'€OMETPUUECKUX
3aaad.

Jloka3piBaTh M NPUMEHSTH MPOCTEHUIINE T€OMETPUUYECKUE HEPABEHCTBA,
MMOHUMATh UX NPAKTUYECKUN CMBICII.



[IpoBOANTE OCHOBHBIE T€OMETPUUYECKUE MMOCTPOCHUS C TOMOIIBIO LIUPKYJIS
U JTUHEUKHU.

K koHuy oOyueHus B 8 Kkijacce oOydyaromuics TOJYYHUT CIEAYIOIINE
MIPEAMETHBIC PE3YJIbTATHI:

Pacmo3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BATbCA MX CBOMCTBAMH TP PEIICHUHM TEOMETPHUUECKHX 3ajad.
Paznmuuate  mpu3HaKM W CBOWCTBA  mapajuiesiorpaMma, pomba U
IPSIMOYTOJIbHUKA, JIOKAa3blBaTh MX W YBEPEHHO MPUMEHSATH MNPHU PEUICHUU
reOMETPUYECKUX 3a]1aY.

Wcnonb3oBaTh CBOMCTBA TOYKM TIEPECEUEHUS MEIUaH TpPEyrojbHUKa
(1leHTpa Mace) B pelieHuu 3a1ad.

Brnanets  moHATHEM CpemHEW JIMHUM TPEYrOJbHWKA U  Tpameluu,
MIPUMEHSATh WX CBOMCTBA MPU PEIICHUH TeOMETPUUECKUX 3aaad. Mcmonp3oBaTh
Teopemy darneca U TEOPEMY O MPOMOPLHMOHANBHBIX OTPE3KaxX, MPUMEHATh UX
JUTSL peLIeHUsI TPaKTUYECKUX 3a]1ay.

Pacnio3naBaTh 1IEHTpaibHO-CUMMETPUYHBIE (DUTYpHI U HCIOJB30BaTh UX
CBOMCTBA MPH PELICHUU 33]1aY.

Brnaners noHstusMu 1moaoOUst TPEYTrOJALHUKOB, KO3 duimenta noaoous,
COOTBETCTBEHHBIX  JJIEMEHTOB  HOJOOHBIX  TPEYrodbHUKOB.  MmeTh
MpeicTaBiIeHHEe O TMpeodpa3oBaHUM NOA00MS M O TMOAOOHBIX (urypax.
[Tonp30oBaThCcs  MpU3HAKaMH  MOAO00MSI  TPEYTOJBHUKOB TIPH  PEIICHUU
reoMeTpuyeckux  3aaad.  JlokaspiBaTh ~ W NPUMEHATb  OTHOUICHUS
IPOINOPIIMOHATILHOCTH B MPSIMOYTOJIBHBIX TpeyroibHuKax. [IpumeHsaTs nogodue
B IIPAKTUYECKUX 3aJlayax.

BoiBoguTh W uCHoONIb30BaTh mpocTteliime (Gopmydibl s IJI0INAIU
TPEYroJibHUKA, TapajienorpaMma, pomba ©  Tpaneuuu. BeUHCIATH
(pa3nmuuHbIMU ~ cmoco0aMu) — TUIOMIAh  TPEYrOJbHHKA U TUIOMIAIH
MHOTOYTOJIBHBIX GUTyp (IOJB3YACH, IJI€ HEOOXOAUMO, KAIbKYIATOPOM). 3HATD
OTHOIIEHHUE TUIOMAACH MOJO0OHBIX (UTYpP M NMPUMEHSIThL NP PEIICHUU 3ajad.
[IpuMeHATh MoTy4eHHbIE YMEHHUS B MPAKTUUECKUX 3a/1auax.

[Tonb3oBatbes Teopemoi [ludaropa s pelieHUs TeOMETPUUYECKHX U
npakTudeckux 3anad. CTpoOUTh MaTeMaTUYeCKyl0 MOJIeNb B MPAKTUYECKUX
3aJa4ax, CaMOCTOSTEIbHO JeNaTh 4YEepTEX W HaXOAUTh COOTBETCTBYIOIINE
JUTAHBI.



Bianers moOHATHMEM BIHCAHHOTO M LEHTPAIBHOIO yIJIA, YIJa MEXIY
KacaTeJIbHOM U XOPJIOW, ONMCAHHOW M BIIMCAHHOM OKPY>KHOCTH TPEYTOJIbHUKA U
YEeTBIPEXYTOJIbHUKA, IPUMEHSTh UX CBOMCTBA IIPU PEILIECHUH 3a/1a4.

IIpuMeEHATH NOIy4YEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJAENN JUIsl 3aJa4 peajJbHOM JKU3HU W IPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCJIEHUSI C NPUMEHEHUEM IOA0OMS W TPUTOHOMETPUHU (IIOJIB3YACH, TIE
HEO0OXOAMMO, KAIBKYJIITOPOM).

K koHny oOydyenuss B 9 kJjacce o0OydarolIMiics MOJIYYHUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMM OCTPBIX YIJIOB, YMETh HaXOAUTH C
UX TOMOUIBK)  PA3JIMYHBIE DJEMEHThl IMPSIMOYIOJBHOTO  TPEYrOJbHHUKA
(«pemieHre MPSMOYTOJIBHBIX TPEYroJbHUKOB»). Haxomute (C MOMOIIBIO
KaJIbKYJIATOPA) JJIMHBL U yTIIbI AJ11 HeTAOJMYHBIX 3HAYEHUI.

[Tonb3oBaTbcA dbopmynamu NPUBEACHUS U OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJAECTBOM JUII HAaXOXKJICHHS COOTHOLLUECHUN MEXAY
TPUTOHOMETPUYECKUMU BEIMIMHAMMU.

JloKka3bIBaTh TEOPEMY CUHYCOB U TEOPEMY KOCHHYCOB, IPUMEHATH UX JUIS
HaXOXKICHUSA pa3INYHBIX AJIEMEHTOB TPEYroJIbHUKA («perieHne
TPEYTrOJIBHUKOBY»), TMPHU PELICHUU TeOMEeTpUYecKux 3anad. [lpumeHsartsb
MOJIyYEHHbIE 3HAHUS TP PELICHUU NPAKTUUECKUX 3a7a4.

[IpuMeHATh TPUTOHOMETPUIO B 33Ja4ax Ha HAaxOXKJEHUE IUIOLIA/IH,
BBIBOJUTh M BIAAECTh TPUTOHOMETPUUECKUMHU (opMysiaMu JJis IUIOIIAJU
TpEyrojbHUKa, NapajuiesorpamMmma, poMoa, Tpaneuuu, BbIBOAUTh U IPUMEHATH
dopmyiny I'epoHa u popmyity Juisl IJIOLMAAN BBITYKJIOFO YEThIPEXYTOJIbHUKA.

HNMerp mnpeacTraBieHHE O TOMOTETHHM, IPUMEHATH B IPAKTUYECKUX
CUTYaLUSX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas pu peluieHuy 3a1ad.

Hcrnonb30BaTh TEOPEMBbl O BIMCAHHBIX yriax, yriax MeEXAY XopAamu
(cexymmMHu) ¢ yrie MexAy KacaTelbHOM M XOpAOW TMpU - peUIeHUH
reOMETPUYECKUX 3ahad. J(OKasplBaTh U NPUMEHATh TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB XOPJ, O MPOU3BEACHUM OTPE3KOB CEKYIIUX, O KBAAPaTe KaCATEIbHOM.

Bnagers moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, pa0dOTaTh C ypaBHEHHEM
npsIMOM Ha IUIOCKOCTU. Branerh NOHATHAMU YTIJIOBOrO Kod(pduIueHTa u
CBOOOJHOTO 4jieHa, MMOHUMAaTh MUX T'€OMETPUYECKUN CMBICT U CBSI3b YIJIOBOTO
Koa(¢uMeHTa ¢ BO3pacTaHUEM M YOBbIBaHHEM JHMHEHHON (YHKIUHU. YMETb



pemars METOAOM KOOpPAMHAT 3aJayd, CBSA3AaHHBIE C IapaJuICIbHOCTBIO U
NEPHEHANKYIIPHOCTBIO NPSIMBIX, IEPECEUEHUEM NPSMBIX, HAXOKIACHUEM TOUEK
[IEPECCUCHHUS.

BbIBOIUTE M BIIAJIETh YpPABHEHUEM OKpYKHOCTU. McCIonb30BaTh METON
KOOPJMHAT JUISl HAXOKJICHHs NIEPECCUCHU OKPY)KHOCTEM M NpsAMbIX. Bianers
(dopMyslaMu pacCTOSHUSA OT TOYKH A0 MPSIMOM, IUIOIIAAU NapajulejJorpaMma B
KOOpJMHATAaX, UMETh MOHATHE 00 OpHMEeHTHUpOBaHHOW muiomaau. [lonp30BaThcs
METOJOM KOOpPAMHAT Ha IUIOCKOCTH, TPUMEHATH €ro IIPpU PEUICHUU
IrCOMETPUYECKUX M NPAKTHYECKUX 3anad. [IpuMeHsATh MeTOox KOOpAMHAT B
IPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUYECKUX 3a1adax.

Biiajiets moHsiTHEM BEKTOpAa. YMETh CKJIAJbIBATh U BBIUUTATH BEKTOPBI,
YMHOKaTh Ha YHCJIO, BJIAJETh NPABUIAMU TPEYTOJIbHUKA W I1apajuIeIorpaMMa.
Brnagere  OpakTUHYECKMMU — MHTEPNPETALUsSIMH  BEKTOPOB.  YBEPEHHO
IIOJIBb30BAThCA KOOPAMHATAMHU BEKTOpA. BnaaeTp CIoKEeHHWEM M BBIYUTAHUEM
BEKTOPOB, YMHOKEHHEM BEKTOPA HA YHUCJIO B KOOPAUHATAX.

Nmets mipencraBnenne o Oazuce (Ha TUIOCKOCTH). PackiaapiBaTh BEKTOPHI
no Oasucy. PackimanpiBaTh BEKTOpPHI CHJ C IOMOIIBIO MPOCLUPOBAHUA U
TPUTOHOMETPUYECKUX COOTHOLICHUN. IIpuMeHATH IOJdy4YeHHbIE 3HAHHUS B
IPOCTENIINX PU3NUYECKUX 3a]1adax.

BiageTs NOHATHEM CKaJSIPHOTO NPOU3BEACHUS BEKTOPOB, IIOHUMATh €0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BAaThCS €r0 BBIPAXKEHUEM B
JICKapTOBbIX  KOOpAMHATAaX.  3HAThb  JUCTPUOYTUBHOCTH  CKAJISIPHOTO
IIPOM3BEACHUSA K €ro CBA3b C IpoeuupoBaHueM. [lpumeHArs ckamsapHoe
MIPOU3BEJCHUE BEKTOPOB I HAXOXKIEHWS JUIMH M yriaoB. Pemath
F€OMETPUYECKHE  3aJa4¥M C  IIOMOLIBI0  CKaJSPHOIO  IIPOU3BEICHUS.
Hcnonp30BaTh CKaJsipHOE IPOU3BEICHUE BEKTOPOB B  anreOpanyeckux Hu
¢u3znueckux 3aaayax.

BiiageTs NOHATUSAMHU MPABUIIBHOTO MHOTOYTOJIbHUKA, JTMHBL OKPY’KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PaJUaHHON MEPBI yIJla, BBIYUCIIATH IUIOIAAb Kpyra
u ero yacrte. [lonumars cmbicn uyncia . [I[puMeHsaTh NoaydeHHbIE YMEHUA ITPU
pEIICHNN MPAKTHYECKHUX 3a1ad. 3HaTh UCTOPUUYECKUE CBEACHUS 00 M3MEpPEeHHUH
JUIMHBI OKPY’KHOCTH U IUIOLIAJH KpyTa.

HNmeTp mnpenactaBieHHe O NpeoOpa30BaHUU IUIOCKOCTH, O JIBHIKECHUSX.
Haxomute ocu, LEHTpBl CHUMMETpUM (QUIYp, LEHTPbHl [OBOPOTa, HAXOAWUTH
KOMIIO3UIIMM IPOCTENIINX NpeoOpazoBaHuil. [IpuMeHATh NBUKEHUS MIIOCKOCTU
IIPY PELICHUU TEOMETPUYECKUX 3a1ad.



[IpuMeHATh MOoTy4YeHHBIC 3HAHUS HA TIPAKTUKE — CTPOUTH MAaTEMAaTUIECKUC
MOJCIH! JUTS 337129 PEaTbHOU KU3HU U MPOBOJUTH COOTBETCTBYIOITUE
BBIUMCIICHHSI C TPUMEHEHUEM TI0JI0OUS U TPUTOHOMETPUUYECKUX (PYHKIIHMHA
(TmoJIB3ysiCh, TA€ HEOOXOUMO, KAJIbKYJIITOPOM).

TemaTnueckoe TJIAHUPOBAHKWE COCTABICHO C YYETOM IeJIEBBIX
MPUOPUTETOB BOCIIUTATEIHHOTO acrexTa HIKOJIEHOTO ypoKa,
chopmynupoBadabix B [Iporpamme Bocniutanus MbBOY COIIl ¢ YUOIT Ne 51
r. Kuposga:

* noOysKaeHne 00yyaromuxcst coOII0AaTh HOPMBI MOBEACHUS, IPaBUIIa
OOIIEHUs CO CBEPCTHUKAMH U MEarOrMYeCKUMU PaOOTHUKAMH,
COOTBETCTBYIOIIUE YKJIaay 0011e00pa3oBaTeIbHONM OpraHu3aluy,
YCTaHOBJICHUE U MOJIEPKKY T00pOKeTaTeIbHON aTMOC(EPHI;

*[PUBJICYEHNE BHUMAHMS O0YUYaIOIUXCS K [IEHHOCTHOMY aCTEKTYy U3y4aeMbIX
Ha YpOKax NpeIMETOB, IBJICHUN U COOBITHI, MHUIIMMPOBAHUE OOCYXKICHUH,
BBICKA3bIBAHUH CBOETO MHEHHS, BEIPAOOTKH CBOETO TUYHOCTHOTO OTHOIIEHUS K
U3y4aeMbIM COOBITUSIM, SBICHUSIM, JIULIAM.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
HaunmeHoBaHHe KosmuecTBo yacos
Ne DJIeKTpOHHbIe (HM(ppoBbIE)
Pa3ieioB U TEM KonTpoabHsbie IIpakTH4eckue
n/n Bceero oOpa3oBaTe/ibHbIE Pecypchl
NnporpamMmMbI padoThbI padoTsI
Hauana reomerpun.
IIpocreiimue
reoMeTpUyYecKre
1 T 28 1 bubmuoreka [{OK
uyp https://m.edsoo.ru/78c146¢4
cBoricTBa. M3mepenne
reOMETPUYECKUX
BEJIMYMH
but6mmoreka [IOK
2 T 1 1
PEYTOTLHIKH ? https://m.edsoo.ru/78c146¢4
[TapamienbsHOCTS.
3 CyMMA VITIOB 15 1 but6mmoreka [IOK
Y I https://m.edsoo.ru/78c146¢4
MHOT'OYTOJIbHUKA
4 [IpsamoyronbHbIE 7 bu6muoreka [JOK
TpEYroJbHUKU https://m.edsoo.ru/78c146c4
5 I'eomerpuueckue 5 1 bubmmoreka [JOK
HEPaBEHCTBA https://m.edsoo.ru/78c146c4
OKpy>HOCTb.
6 I'eomerpuueckue 13 | Bbubmmoreka [JOK

MecTa TOYEK.
[Toctpoenus ¢

https://m.edsoo.ru/78c146¢4




MMOMOIIBIO LUPKYJIS U
JIMHENKHA

IloBTOpEHME,
000011IeHHE,
cHUCTeMaTHu3aIus
3HaHUM

10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




8 KJIACC

Ne HaumeHoBaHue KosanuecTBo 4acon
DJIeKTpOHHbIe (LM (ppoBbIE)
n/ Pa3aejoB U TEM KonTtpoabHbie IIpakTH4eckue
Bcero o0pa3oBaTe/IbHbIC peCypChl
1| NMporpamMmbl padoTsI padoThI
N bubmuoreka [{OK
! HeTBpexyrombHHKH 22 https://m.edsoo.ru/a5cb98eb
bubmunoreka LIOK
2 Tonobue 16 https://m.edsoo.ru/a5cb98eb
but6mmoreka [IOK
3 Hromars 16 https://m.edsoo.ru/a5cb98eb
4 Teopema [Tudaropa u 13 bu6nuoreka [JOK
Hayaja TPUrOHOMETPUU https://m.edsoo.ru/a5cb98eb
Yrael u
5 YETBIPEXYTOIbHUKH, 20 bu6nuoreka [JOK
CBSI3aHHBIC C https://m.edsoo.ru/a5cb98eb
OKPY>KHOCTBIO
IToBTOpEHME,
6 000011IeHNE, 10
cucTemMaTu3aluvs 3HaHUI
OBIIEE KOJIMYECTBO 102 0
YACOB I10 [TPOI'PAMME




9 KUIIACC

HaumeHoBaHue KosanuecTBo 4acon
Ne DJIeKTpOHHbIe (HM(ppoBbIE)
Pa3aejioB U TEM KonTtpoabHbie IIpakTH4eckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoTsbI padoThI
1 bubmunoreka LIOK
Bexroper 20 https://m.edsoo.ru/dddde230
bubmunoreka LIOK
2 Merox xoopaunat 10 https://m.edsoo.ru/dddde230
3 Pemenue ” bubnuoteka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/dddde230
4 JlnuHa OKpY>KHOCTH 16 bubmmoreka [JOK
U TUIOIIAAb KpyTra https://m.edsoo.ru/dddde230
5 ITonoGue 12 bubmuoreka [IOK
TPEYroJbHUKOB https://m.edsoo.ru/dddde230
6 JIBrokeHUS 1 bubnuoteka [JOK
TLUIOCKOCTH https://m.edsoo.ru/dddde230
IToBTOpEHME,
. 000011eHNE, 1
cUcTeMaTu3aIus
3HAHUU
OBLIEE KOJIMYECTBO
YACOB IIO 102
[MPOI'PAMME




