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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|€eHHOCTh M3ydeHus reoOMeTpur Ha YpPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
OINTOBOJIOKOHHOTO Kalenst wiu TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JUHUSA B U3yYEHUH I€OMETPUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolUHCsS YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETU  pEalbHBIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T€OMETPUU C JAPYTUMHU Yy4e€OHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BAaTh OMPECIICHUSI TEOMETPUIECKUX (QUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Merox koopauHat» U «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEAYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanus mogo0us».

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HeJieni0), B 8 Ki1acce — 68 yacoB (2 yaca B HeJleN0), B 9 kitacce
— 68 yacoB (2 yaca B HEJIEIO).

COJEPXKXAHUE OBYUYEHUA

7 KIIACC

Hauanbnbie nonsTus reometpun. Touka, npsmas, OTpE30K, Jyd. Yros. Buasl
yriioB. BepTukanbHble M CMexXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOyroyibHUK. [lapannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.



Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMmeTpuu. [Ipumepsr
CUMMETPHUH B OKPYIKAIOIIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBIM W PAaBHOCTOPOHHMM  TPEYrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJbHHUKOB.

CBoiICTBA M MIPU3HAKU NapaJUIeIbHbIX MPsAMbIX. CyMMa yTJIOB TPEYrOJIbHUKA.
BHenrHue yriel TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJIbHUKA, IPOBEAEHHOMN K TUIOTEHY3€E. [[pu3Haky paBeHCTBA NPSIMOYTOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTrOJIBHBII TPEYTOIbHUK € YoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTtpuca yrima W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUEK.

OKpy>KHOCTb M KpyI, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMoM. KacaTenpHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku 1 cBOMCTBa. YacTHbie
cllydan MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKH U
cBoiictBa. Tpamenusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U TMPHU3HAKHU.
[IpssMmoyroJibHAs Tpaneuus.

Meron ynBoenuss menuansl. LlenTpanbnas cummerpus. Teopema daneca u
TEOpPEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, KodpdunueHnt mnomodus. [lpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHenne noaqo0us npu peleHny NPakTHYEeCKUX 3a/1ay.

CpoiicTBa miomaaeld reomerpuueckux ¢uryp. P@opMmynbl A IUIOLIAAU
TpeyrojbHHKa, HapaiersorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIoLaaAeh
NMO00HBIX GUTYP.

Brruncnenne nuomaaend TpeyroabHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYATOU
oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHUn
IIPAKTUYECKUX 3a/1a4.



CHHYyC, KOCHHYC, TaHI'€HC OCTpPOIO yrIjla MPsSMOYTOJIBHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpuUTrOHOMETpUYECcKHe (YHKIUU
yriaoB B 30, 45 u 60°.

BrnricanHnbie U LIEHTpaIbHBIE YTIIbI, YTOJI MKy KacaTeJIbHOU U XOPI0H. Y Iibl
MEXIy XOpJaMU M CEKylIIMMHU. BhucaHHble U OMHCAHHBIE YETHIPEXYTOJbHUKH.
B3aumnHoe pacnonoxxeHue AByX okpyxkHoctei. Kacanuwe okpyxHocrten. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic ymioB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. DPOPMYIIbI TPUBEACHHUS.

Pemenue TpeyroapsHuUKoB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. Perienue
IIPaKTUYECKUX 334 C UCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

TeopeMa O NpPOU3BEACHHH OTPE3KOB XOpPI, TEOPEMbl O MPOU3BEICHUH
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, ammHa  (MOAylb)  BEKTOpa,  COHANpaBICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOXKHO HAIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpallMM HAJ BEKTOpaMH. Pa3nokeHwe BeKTopa IO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbI KOOPJIUHATHI HA TNIOCKOCTH. Y PaBHEHHUS IIPSMOU U OKPYKHOCTH B
KOOpJIMHATaxX, NEPECEUCHUE OKPYKHOCTEM M MpsAMBIX. METOJ KOOpAHWHAT U €ro
IPUMEHEHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. J[TMHA OKpy)HOCTU. ['pagycHas u paguaHHast
Mepa YIVIa, BBIYMCIIEHME JUJIMH AYr OKpyxHocTed. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU (QUryp (3reMeHTapHbIe
npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.

INJIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUS TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIuuHOCTHBIE Ppe3yabTaTbl OCBOCHHUS MPOTrpaMMbl  yuyeOHOTO Kypca
«I"'eoMeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKoe BOCIMTAHUE:

MPOSIBJIEHUEM HHTEPECAa K NPOIUIOMY M  HACTOALIEMY POCCHMCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHXKEHHUSIM  POCCHMCKHX



MAaT€MaTUKOB U POCCUMCKOW MAaTeMaTHYECKOW IIKOJbI, K HCIIOJIb30BAaHUIO JTHUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpa;kIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIIIOJTHEHUIO O0S3aHHOCTEW I'pa)<IaHWHA U peaju3aliy €ro
opaB, IMPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP I'PaKIAHCKOro oOIIecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C DIPAKTUYECKHM IIPUMEHEHHEM JOCTH)KCHUN HAyKH, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MTPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTHYECKOTO
oOpa3oBaHMsI Ha NPOTSHDKEHWM BCEH JKM3HM Ul YCHEIIHOW MpodeccHoHaNbHOU
JESATEIIbHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM MHIUBUIYAIBHON TPAEKTOPUHU 00pPa30BaHUS U )KM3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCcKOe BOCIIUTAHME:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalUuell B JEATEIbHOCTM HAa COBPEMEHHYK) CHCTEMY Hay4YHBIX
IpeJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMaHUEM MaTEeMaTHUECKONM HayKu Kak cdepbl ueIoBeYeCKOn
NeATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIIM3ALIMU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaT€MaTUYECKOM KYJIbTYpOM Kak CpPeACTBOM
NO3HAHMS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEOBATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnuTaHME, (POPMHMPOBAHHE KYJIBTYPbI 310POBbSl H
IMOLMOHAIBHOIO 0J1ArONOJTyYHs:

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEpEcax CBOETO
3M0pOBBS, BEIEHUS  3J0pPOBOro  obOpa3a KU3HM  (30pOBOE  TMHTAHUE,
cOamaHCUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Qu3nueckas
aKTUBHOCTH), C(DOPMUPOBAHHOCTHIO HABBIKA pe(IIEKCUU, TPU3HAHUEM CBOETO ITpaBa
Ha OIIMOKY M TaKOro K€ MpaBa JIPyroro 4eIoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpUEHTaluel Ha MPUMEHEHNE MATEMATHYECKUX 3HAHUM JJIs1 pELIEHUs 33134 B
00J1acT COXPAaHHOCTH OKPY)KAroOIIeW Cpe/ibl, TUIAHWPOBAHUS MMOCTYIKOB U OIICHKU
UX BO3MOJKHBIX MOCJIEACTBUM JIs1 OKPYXKAIOIIEH Cpefbl, OCO3HAHUEM INI00ATIBHOTO
XapakTepa dKOJOTMYECKHUX Ipo0JieM U IMyTe UX peLIeHMUS;



8) ajanTanusa K U3MEHAIIMMCH YCJIOBHUAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JECHUCTBUSAM B YCIOBHUAX HEONPEACIEHHOCTH, IMOBBIIIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHUE YYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 OIbITA JPYTHX;

HEOOXOMMMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHHWK, B TOM YHCIIC
bopMyIUpOBaTh UJEH, TIOHITHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEW, IUIAaHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIE pEIICHUS W JeWUCTBUSA, (OPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJIEACTBUS, POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

ba3oBble 1ornyeckue AecTBU:

e BBIABITh M XapPaKTEPU30BATh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKUX
OOBEKTOB, TOHATHN, OTHOIICHWH MEXIy TOHATHSAMHU, (POpMYyIHpPOBaAThH
OTpEeNeNCHUs]  TIOHATHH, YCTAaHABIWBAaTh  CYIICCTBEHHBIM  MpU3HAK
Kiaccu(ukanyy, OCHOBaHUA i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBIBATH  CYXKIICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIE;

e BBIABISATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U W
npotuBopeursi B (akTax, MTAHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSX,
npeaiaraTh KpUTEPHUH VIS BBISIBJICHUS 3aKOHOMEPHOCTEH U MMPOTHBOPCUHH;

e JIeJaTh BBIBOABI C HKCIOJB30BAHMEM 3aKOHOB JIOTHKH, IEAYKTHUBHBIX H
WHYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKITFOUCHHH 110 aHAJIOTUH;

e pa3z0upaTh JI0OKA3aTEIbCTBA MATEMATHUYECCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TIPOBOIUTH CAMOCTOSATEIILHO HECIIOXKHBIC JOKa3aTelbCTBA
MaTeMaTH4ecKnX (DaKTOB, BBICTpPAWBAaTh apPTyMEHTAIMIO, TPHBOJIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CMOCOO pemieHust ydeOHOHM 3a7aunM (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HauOoJiee TOAXOMAIMUNA C YIETOM
CaMOCTOSITENTLHO BBIJICTIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.



WCITOJIP30BAaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HAHUSA,
dbopMynupoBaTh BOMPOCH], (PHUKCUPYIOLIUE MPOTUBOPEUYHUE, MPOOIEMY,
CaMOCTOSATENILHO YCTaHABJIMBaTh KMCKOMOE | JaHHOE, (HOPMHUPOBATH
THIIOTE3Y, apryMEHTHPOBATh CBOKO TIO3UIUIO, MHCHHUC;

MPOBOJUTh IO CaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIICOBAHUE TT0 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;
CaMOCTOSATEILHO (POPMYJIMPOBATH O0OOIIECHUS W BBIBOJIBI IO pe3yjIbTaTaM
MPOBEICHHOTO HAOJIFOJCHMS, HCCJICAOBAHMS, OIICHHUBATH JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHIA,

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIIBUTATH
MIPEATOI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora c nndopmanueii:

BBISBJISITh HEIOCTATOYHOCTh W M30BITOYHOCT, HMHGPOPMAIIMU, TaHHBIX,
HEOOXOIMMBIX JJIsS PEILICHUS 3a/1auu;

BBHIOMpaTh, AHAIM3UPOBATh, CHUCTEMATHU3UPOBaTH U HHTEPHPETUPOBATH
MH(pOpMAIINIO PA3IMUHBIX BUJOB U (DOPM MPEACTABIICHHUS;

BBIOMpaTh GopMy TMpeacTaBlieHHS HWHGOPMAIMM W HLIIOCTPUPOBATH
pelaeMbple 3ajlaud CXEeMaMM, JuarpaMMaMH, HWHOW Tpadukod u HX
KOMOMHAIIMSIMU;

OIICHUBATh HAJEKHOCTh HH(POPMAIMU IO KPUTEPUSIM, MPEII0KEHHBIM
YUHUTENEM HIH CHOPMYIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIC YHHUBEpPCAJIbHbIE Y4eOHbIE J1eHCTBUS:

BOCIIPUHUMATH U (DOPMYITUPOBATH CYKICHUSI B COOTBETCTBUH C YCIOBUSIMU
U 1IETSIMU OOIICHMSI, ICHO, TOYHO, TPAMOTHO BBIpaXKaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh TMOSCHEHHS 1O XOIy pEIICHUS
3aJla4yu, KOMMEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B XOJIe OOCYXKJICHUSI 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYK1aeMON TEMBI,
poOJIeMBI, pEITacMON 3aaud, BHICKA3bIBATh UJCH, HAIICIICHHBIC Ha TOWCK
pENICHUS, COTIOCTABIIATH CBOU CY)KICHHS C CYKICHUSIMU JIPYTUX YIaCTHUKOB
nyanora, OOHApY>KMBaTh pa3iMuMe€ U CXOACTBO MO3UIIMK, B KOPPEKTHOM
dbopme GpopMyIUpOBaTH PA3HOTIIACHS, CBOU BO3PAKCHHUS;

MPEICTABIIATh PE3YIbTaThl PEIICHUS 3a7a41, YKCTIEPUMEHTA, UCCIICIOBAHNUS,
MIPOEKTa, CAMOCTOSTEIHFHO BBIOMPATh ()OPMAT BBICTYIUICHHS C YIETOM 3a7a4
MIPE3EHTAIUN U 0COOCHHOCTEH ayIUTOPHUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHJHONW ¥ WHIWBUTyTbHON
paboThI MPU pEeIICHNH YIEOHBIX MAaTeMaTHUECKUX 3a/1a4;

MPUHUMATh 11€Jh COBMECTHOM JESITEIIbHOCTH, TUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM paloThl, pacnpenensTb BUIbl pPabOT, JOroOBapUBATHCA,
o0CyXaTh MPOLIECC U Pe3yabTaT padOThl, 0000IIaTh MHEHUS HECKOJbKUX
JIIOJICH;



e Yy4YaCTBOBaTh B TIPYNHoOBBIX Qopmax paboTel (0OCyxaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U JIPYTHE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOOPAMHHPOBATH CBOMU JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLIEHMBATh KAayeCTBO CBOETO BKJaJa B OOUIMI MPOAYKT MO KPUTEPUSM,
c(OpMyYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBHUS.

PeryasiTuBHbIE YHHBepcaJbHble Yy4eOHbIe 1eHCTBUS

Camoopranusanms:

e CaMOCTOSITEJIBHO COCTaBJIATH IUIAH, AJITOPUTM PELIEHUS 3adauyd (WU €ro
4acTh), BBIOMpPATh CIOCOO peHIeHHs] ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpPOBaTb U KOPPEKTUPOBATh
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUK.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIM HHTEJJICKT:

e BIAJAETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIA IIPOLIECCa U pe3yIbTaTa
peLIeHNs MaTEMaTUIECKOM 3a/1auu;

e MPEABUACTH TPYIHOCTH, KOTOPbIE MOI'YT BOZHUKHYTH IIPY PELICHUU 3a1a4H,
BHOCUTH KOPPEKTHBBI B JAESATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

e OILICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTU ITOCTABICHHOU LIEIU U
YCIOBUSIM, OOBSCHATh NMPUUYMHBI JOCTH)KCHHUS WM HEIOCTHXKEHUS IElH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiiCsi TOJYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTAThI:

Pacno3naBaTh HM3ydeHHBIE TCOMETPHYECKHUE (UTYPHI, OINPEACHATh HX
B3aMMHOE PAacCIIOJIOKECHUE, H300pakaTh TeoMeTpuuYeckue (UTypHI, BBITTOTHATH
YEPTEKH MO YCIOBUIO 3a/1aud. MI3MepsATh TMHENHBIC U YIJIOBBIE BEJIMYUHEBI. Pemars
3a/1a4M Ha BBIYUCIICHHUE JJIUH OTPE3KOB U BEJIMUMH YTIJIOB.

Jllenath TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH TPEIMETOB B
peanbHOM JKM3HHM, Pa3MEpOB MPUPOJHBIX OOBEKTOB. Paszmnuarhk pa3Mmepsl ITHX
O0OBEKTOB T10 MOPSIIKY BETUYUHBI.

CTpouTh 4yepTeKu K TeOMETPUUECKUM 3a/1auam.

[lonp30BaThCs TpPU3HAKAMHM PABEHCTBA TPEYTrOJIBHUKOB, HCIOJIb30BAThH
MIPU3HAKHU M CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIHHUKOB TP PEIICHUH 3a/1a4.

[IpoBOANTH JTOTUYECKUE PACCYKACHUSI C UCIOIb30BAHUEM T€OMETPUUYECKUX
TEOpEM.



[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYIOJIBHBIX TPEYTOJIbHHUKOB,
CBOWMCTBOM MEJUAHBI, MPOBEAEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUY F€OMETPUYECKUX 3a]1a4.

Onpenensts napawiedIbHOCTh MPSAMbBIX C IOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJIbHOCTh MPSIMBIX C IMTOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

Pemiats 3aa4u Ha KJleT4aTON Oymare.

[TpoBOIUTH BBIUMCIECHUS U HAXOUTh YUCIIOBbIE M OYKBEHHbIE 3HAUCHHUS YTIIOB
B F€OMETPUYECKUX 3aJa4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHHUKOB U
MHOTOYTOJILHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECECUCHUH JIBYX
MapaAJIICITbHBIX MPSIMBIX CEKYIIEeH. Pelats mpakTUYeCcKre 3aa4d Ha HAXOXKICHUE
YTJIOB.

Brnagere MOHATMEM TE€OMETPUUYECKOIO MECTa TOYEK. YMEThb ONPEACATH
OHMCCEKTPUCY yIJia U CEPEIUHHBIN NMEPIEHIUKYIISP K OTPE3KY KaK reOMETPUUYECKHE
MeCTa TOYEK.

@opMynMpOBaTh OMPEACICHUS OKPYKHOCTH W Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI NX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA MPHU
pelLIeHnN 3a1ay.

Brnagers NMOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETH
HaxoauTh €€ meHTp. llonb3oBarhecs pakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB
TPEYroJIbHUKA IEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUUECKUMH HEPABEHCTBAMM, ITOHUMATh
UX TIPAKTHYECKUN CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHUS C TOMOLIBIO LIUPKYJIA U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjiacce oOydYaromuiicsi MOJIYYUT CIICAYIOIINE
MPEIMETHBIE PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI UYETBHIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPU PEUIEHUHU T€OMETPUUYECKHUX 3a1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS] MEIUAH TPEYroyibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Brnaaets noHsaTreM cpeaHEN JIMHUU TPEYTOJbHUKA U TPAIICLINU, IPUMEHSITh UX
CBOMCTBA IIPU PELICHUU reoMeTpUiecKuX 3a1ad. [lons3oBarbcs Teopemon Paneca
M TEOPEMOW O MPONOPUHOHAIBHBIX OTPE3Kax, MPUMEHATh HUX U PELICHUA
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh NMpU3HAKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.



[Tone3oBatbess Teopemoii [ludaropa ans pemeHUsT TEOMETPUUYECKUX U
paKkTUYECKUX 3a7a4. CTpOUTh MaTEMAaTUYECKYIO MOJIEb B IPAKTHYECKUX 3aa4ax,
CaMOCTOATENBHO JI€JIaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOINE JUTHHBI.

Brnanerp NOHATUAMM CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroiabHUKa. [10630BaThCsl STUMH MOHATUIMU I PELICHUS
PaKTUYECKUX 3a]a4.

Boruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U ILIOIIAAH
MHOTOYTOJBHBIX  GuUryp (Moab3ysich, TI€ HEOOXOJUMO, KaJIbKYJISATOPOM).
[IpUMEHSATH MOTYyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Branerp NOHATUSMHM BIMCAHHOTO W LEHTPAJbHOIO YIVIA, KCIOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yriaxX, yriaX MeXAy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPAOU IPH PEIICHUH T€OMETPUYECKUX 3a1a4.

BiageTe MoHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTEeMaTUYECKUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TOPUMEHEHUEM MOAOOUS W TPUTOHOMETPHUM (MOJB3YACh, A€ HEOOXOIUMO,
KIBKYJISITOPOM).

K koHmy oOyueHus B 9 kuacce o0OydaromIMHCA MOJIYYUT CIEIYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOIUTh C UX
NOMOUIBIO Pa3IMYHbIE 3JIEMEHTHl MPSIMOYTOJBHOTO TPEYroJbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJISATOPA) TUHbI
Y YTJIbI 111 HETaOIMYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysiaMH MPUBEACHHUS U1 OCHOBHBIM TPUTOHOMETPHUYECKUM
TOXXJIECTBOM JIJII HAXOXKJIECHHUSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXO0XKJICHHS Pa3Iu4YHbIX
AIIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYroJbHUKOB»), MPUMEHSTh HMX MpHU
pEelIeHUU TeOMETPUYECKUX 3a/1au.

BnaneTs noHsATUSAMU peoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nonoOHbIX ¢uryp. Ilomb3oBaThCsi CBOWCTBaMH MOJ00WS MPOU3BOIBHBIX (UTYP,
YMEThb BBIYUCIATH JUIMHBI M HAXOAWUTh YIibl y MOA00HBIX ¢(uryp. Ilpumensars
CBOMCTBa MOA00MS B MPAKTUYECKHX 3ajadyaX. YMETh MPUBOJUTH MPUMEPHI
NMOJ00HBIX (UTYp B OKPYIKAIOIIEM MUPE.

[Tosnp30BaThCA TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonbp30BaThCA BEKTOpAMH, MOHUMATh MX T€OMETPUUECKHN M (U3HYECKUI
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DU3MYECKUX 3ajad.
[IpUMEHATH CKaJISIPHOE MPOU3BEAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS IJIMH U YTJIOB.



[Tonb30BaTHCA METOIOM KOOPIMHAT HA IJIOCKOCTH, IPUMEHSTh €r0 B pELIEHUN
F€OMETPUYECKHUX U MPAKTUUECKUX 3a7ay.

Brnanete NOHATHSMHM NMPABUIBHOIO MHOIOYIOJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TYTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILUIOIIA]b
Kpyra u ero yacteil. [[puMeHsTh moJlydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (WIu LEHTPBI) CUMMETpUHM (UTYp, TPUMEHATH JBHKECHUS
IJIOCKOCTHU B MPOCTEUIINX CIy4dasiX.

[IpuMeHsTh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C TNpPUMEHEHHEM MOoJ00MsI M TPUTOHOMETPUYECKUX (GYHKUUN (MOJIb3YSICh, TIE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
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BIX OTPE3KaX,
Mox00HEIE
TPEYroJIbHUKU
ILnomane.
Haxoxnenne
TIoIIaAe bubmuorexa [JOK
3 TPEYrOJIbHUKOB U 14 1 1 https://m.edsoo.ru/7f41
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

- ®epepanbHas 00pa3oBaTeIbHas MPorpaMma

OCHOBHOT'O 00111eT0 00pa30BaHus
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- 'eometpus, 7-9 knaccel/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u
npyrue, AkunoHepHoe oomectBo «M3matenberBo «IIpocBemenuey

- KOHTpOJH)HI)Ie N CaMOCTOATCIIBHBIC pa6OTLI

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

-FeomeTpma 7-9 Knaccbl: 6a30BbIM YpOBEHb METOANYECKOE NOcobMe K
npeaMeTHON NMHUKN yyebHUKoB no reomeTpun J1. C. AtaHacsHa, B.®. byTty3083,
C.b. Kapomuesa u ap./ Mocksa: MNpocselieHne, 2022

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
- POIII

- bubmoreka [IOK
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