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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OAMH W3 OCHOBHBIX PAa3/ejOB MIKOJHHONH MaTEeMaTHKH,
MUMEIOIINI CBOEH I1eJIbI0 00ECTIEYUTh U3yYeHUE CBOMCTB U pa3MepoB QUTYp, X
OTHONIICHWHA W B3aUMHOE pACIOJIOKEHHE, OMHUPAETCS Ha JIOTHYECKYIO,
J0Ka3aTeNbHYI0 JUHUIO. L[eHHOCTh N3y4YeHsl TeOMETPUH Ha YPOBHE OCHOBHOTO
o011ero o0pa3zoBaHMsI 3aKIIOYAETCS B TOM, YTO OOYUAIOIIHICS YIUTCS IPOBOAUTD
JOKa3aTeNbHbIE  PACCY)KIEHHUS, CTPOUTh JIOTUYECKUE  YMO3AKITIOYCHUS,
JOKa3bIBaTh UCTHUHHBIC YTBEPXKIACHHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MPOBOJUTH PACCYXKICHHS «OT MPOTUBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB,
dbopmynupoBaTh oOpaTHbIe yTBepkaeHUs. Ocoboe 3HaueHWe IO0Ka3aTeabHAs
JVHUS UMEET JJIs YIITyOIEHHOTO U3YYCHUSI MATEMATHKH.

[lenpto W3y4YeHHS] TEOMETPUM SBISACTCS HCIONBb30BaHHE €€ Kak
MHCTPYMEHTA TIPH PEIICHUU KaK MaTEeMaTUYECKUX, TaK U MPAKTUISCKUX 3a]ad,
BCTpEUAIOIUXCsl B peajbHON >Ku3HU. OOydaromuics AO0KEH HayYUThCs
OIIPENeNATh TEeOMETPUYECKYI0 (UTYpy, OMHCHIBATH CIOBAMHU YEPTEXK HIIH
PUCYHOK, HAaWTH IUIOIIA/(b 3€MEJIIbHOTO y4acTKa, PACCUUTHIBATh HEOOXOAMMYIO
JUIMHY ONTOBOJIOKOHHOTO Kalens wid TpedyeMble pa3Mepbl Tapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpas, BBIUMUCIHUTEIbHAS JIMHUS B
u3ydeHun reomerpuu. Ilpu permeHnn 3amad MNPAKTUYECKOTO XapakTepa
00y4aroIUICs YUUTCA CTPOUTh MATEMATUYECKUE MOIETTH PealIbHBIX KU3HEHHBIX
CUTYaIui, MPOBOJUTH BBHIYUCICHUS M OICHUBATh aJ€KBATHOCTH IMOJYYCHHOTO
pe3ynbTaTa.

OcoOeHHOCTh y4eOHOTO Kypca YrayOJnEHHOTO W3Y4YEHHS TE€OMETPUU
COCTOUT B TOM, YTO OOydaroluecsi He MPOCTO 3HAKOMATCS C OMpeneIEHHBIMU
MOHATHUSIMH, & YBEPEHHO OBJIAZCBAIOT UMH. CyIIECTBYIONINE TEMBI IPOTPAMMBI
0a30BOro Kypca TE€OMETpUM H3ydaloTcs Ha Ooliee TIIyOOKOM YypOBHE, a
oOyuJaromuecs: MpUOOPETaloT YMEHHS, TOMOTAIOIINEe UM YBEPEHHO MPUMEHSTH
CBOU 3HAHUS HE TOJHKO B MAaT€MaTHKE, HO M B CMEKHBIX MpPEAMETaX, MPekKIe
BCero Gpu3uke u MHPOPMATHKE, a TAKKE MOITB30BATHCS TOTYYCHHBIMHA 3HAHUSIMH
NPU PEIICHUN PAKTUIECKHUX 3a/1a4.

CornacHo ydeOHOMY IUIaHy B 7-9 Kiaccax wu3ydaeTcsl YrIyOnEHHBIN
yueOHbI Kypc «l'eomMeTpusi», KOTOPBI BKIIOUAET CIIEAYIOIIME OCHOBHBIC
paszensl COJIepKaHU: «Hagama  reometpumy, «TpeyrobHUKNY,
«OKpYKHOCTBY, «YeThIpEXYTONLHUKIY, «[Tomobuey, «DNEMEHTHI
TpuroHometpun», «llmomamuy, a Take «Meron KoopauHaT, «BekTopb»,
«IIpeoOpazoBaHUsI TNIOCKOCTI.



Ha u3yuenue yuyebnoro kypca «I'eomerpusi» orBogutcs 306 dacos: B 7
kiacce — 102 ygaca (3 yaca B Hezento), B 8 kinacce — 102 gaca (3 yaca B HeieNI0),
B 9 knacce — 102 yaca (3 yaca B HefIeINi0).

COIAEPKAHUE OBYUYEHUA
7 KIIACC

Hauajna reomerpun

Hcropusi BO3HMKHOBEHHs W pa3BUTUS reoMerpud. HauyanbHble NOHATHA
reomerpun. Touka, mpsmas, oTpe3ok, jyd. [loHsTe 00 akcumome, Teopeme,
JIOKa3aTEIbCTBE, ONPEACTICHUN.

B3anmnoe pacrionokenue To4ek Ha npsMou. M3mepenue mimHbl OTpeska,
PACCTOSIHUE MEXKY TOUKAMM.

[Tonynnockocts M yrosn. Buael yrios. M3mepeHue BeEIWYUH YIJIOB.
BeprukanbHble M CcMexHbIE yribl. llapajutensHble M NEpNEHIUKYJISPHBIE
npsiMble. PaccTostHue oT TOUKM 10 npssMon. buccekrpuca yria.

Jlomanas. Buael nomansix. JirHa nomanoi. MHoroyroiaeHuku. [lepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIBHUKAX.

IlepBuuHbIE MpencTaBICHUs O pPaBEHCTBE (UIyp, HX paCIOJIOKEHUH,
CUMMETPHH.

IIpocrenmue nocrpoenus. UHCTpyMEHTHI [U1sl N3BMEPEHUHN U TOCTPOCHUM.

TpeyrojbHUKH

Bunbl TpeyrojibHUKOB: OCTPOYTOJIBHBIE, IIPSIMOYTOJIBHBIE, TYIIOYTOJIBHBIE,
paBHOOEJPEHHBIE, PAaBHOCTOpOHHUE. Menuana, OHCCEKTprUca U  BBICOTA
TPEYTOJIbHUKA.

PaBeHcTBO TpeyrosbHUKOB. llepBbli M BTOpPOW NpPHU3HAKKM PABEHCTBA
TPEYroJbHUKOB. PaBHOOEApEeHHBbIE TPEyrolbHUKM M UX cBoiicTBa. [lpu3Hak
paBHOOEPEHHOTO TPEYroJbHUKA. TpeTuii IprU3HAK paBEHCTBA TPEYTOJIbHUKOB.

CooTHoILIEHUsT MEXAY CTOPOHAMU M YIJIaMH TpeyroyibHHKa. HepaBeHCTBO
TpeyrojpHUKa. HepaBeHCTBO O IIMHE JIOMAHOM.

Cummerpuunble  ¢urypbl. OCHOBHbIE CBOMCTBA OCEBOW CHMMETPHH.
IIpuMepsl CHMMETPUHN B OKPYIKAOIIEM MUPE.

ITapannenbHbie npsimbie. CyMMa yIjI0B MHOTOYTOJIbHUKA

[TapannenbHOCTh NPAMBIX, HCTOPUYECKUE CBEACHUS O MOCTyJaTe EBKinaa
1 0 ponu JlobaueBCKOro B OTKPBITUHM HEEBKIMJIOBOM reomerpun. CBoMCTBa U
IPU3HAKU NTapaJUIeIbHBIX NPsAMBIX. CyMMa yIiIOB TpEyroiabHUKA. BHEIIHUE yIIbI



TpeyroybHUKa. CyMMa BHYTPEHHUX YIJI0B MHOTOYTOJbHUKA U CyMMa BHEIIHHUX
YTJIOB BBITYKJIOTO MHOTOYT'OJIbHUKA.

IIpsimoyroJibHbIe TPEYIrOJIbHUKH

IIpu3Haky paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJIBHUKOB. IleprieniuKysip u
HakJIOHHas. CBOMCTBO MeIMaHbl IPSIMOYTOJIbHOIO TPEYTOJIbHUKA, IPOBEIEHHON
K runoteny3se. [IpsaMoyroapHblil TpeyroabHUK ¢ yriaom B 30°.

Okpy:KHOCTH

IToHsATHS OKPYKHOCTH U Kpyra. JJEMEHTBhl OKPYKHOCTH M Kpyra: LIEHTp,
paauyc, ITMamMeTp, XOpAa, UX CBOMCTBA. B3auMHOE pacIoyIoKEHUE OKPYKHOCTH
u npsimoii. KacatenbHas u cexyiast K OKpyHOCTH. OKpy>KHOCTb, BOMCAaHHAs B
yroit. [IpocTenime nocTpoeHrs ¢ TOMOIIBIO UUPKYJIS U TUHEUKH.

I'eomeTpruyeckue MecTa TO4eK

IlonsiTHE O TEOMETPUYECKOM MecTe TodeK. lIpumepbl reoMerpudeckux
MECT TOYEK Ha IUIOCKOCTHU. brccekTpuca yria u cepeiMHHbINA EPIEHIUKYIISIP K
OTpE3Ky KaK TreoMeTpuYeckue mecta ToueK. OnucaHHas OKPYKHOCTh
TPEYroJIbHUKA, €€ LEeHTp. MeTol reOMETPUYECKUX MECT TOYEK IMPHU PELICHUN
reOMETPUYECKHX 3a]1a4.

IMocTpoeHus ¢ MOMOUILIO HMPKYJIA U JUHEHKHU

Hcropuueckue cenenus. OO0OCHOBaHUS MPOCTENIIMX MIOCTPOCHUMA, 3TaIIbl
3a/1a4M HAa IOCTPOEHHUsI, PEIICHHE 3a71a4 HA TOCTPOCHUE LIUPKYJIEM U JTUHEUKOM.

8 KUIACC

YeTbIpEéXyroJibHUKH

[lapannenorpamm, ero mnpuszHaku U cBoiicTBa. [IpsiMoyronbHHMK, poMO,
KBaJpaT, UX MpHU3HAKU U cBoMcTBa. Tpanernus. PaBHoOenpenHas tpamnenus, €€
cBoiicTBa U npusHaku. [IpsmoyronsHas Tpaneuus. CpeaHss JIUHUAS TPaNlEUUU.

CpenHsis TMHUSA TPEYroiabHUKa. MEeTO yABOCHUSI MEAUAHBI TPEYTOJIbHUKA.
Teopema o nepeceueHNn MeMaH TPEYTOJIbHUKA.

Teopema ®aneca, TeopeMa O MPONOPUMOHAIBHBIX OTpe3Kax. lTeopema
BapuHboHa 1151 IPOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LleHTpanbHO-CUMMETPUYHBIE (PUTYPBHI.

IHoxooue

[Tonobue TpeyronbHUKOB, KodhduimeHt mnomodus. [IpusHaku momoOus
TPEeYroJabHUKOB. I[IpumMeHeHHe MOAOOHS TNpU PEUIeHHMH T'€OMETPHUUECKUX U
MPaKTUYECKHX 3a]1ay.

Ilnomaan



[Tonsitue o momamu. CBOWMCTBA IUIOMIAACH TeOMETpUUECKUX QUTYP.
[Ipocreiimme GopmMybl 171 MIIOMAAN TPEYTOIbHIKA, TapaiensorpaMmma, pomoa
u Tpaneuuu. Ilmomamum mnomoOHbIXx ¢uryp. OTHoweHHEe IUIoLaAeH
TPEYTOJIbHUKOB.

Teopema IIugaropa

Teopema Iludaropa. [lpumenenue Tteopemsl Iludaropa mpu perenun
PAKTUYECKUX 3a7a4.

DJIeMEeHThI TPUTOHOMETPHH

CuHyC, KOCHHYC, TAaHT€HC M KOTAaHI€HC OCTPOro yria IMpsSMOYTOJIBHOTO
TpeyroiabHuka. Tpuronomerpuueckue Qynkuuu yriaoB B 30° 45° u 60°.
[IponopuuoHaIbHBIE OTPE3KU B MIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl 1 4eTBIPEXYT0JIbHUKH, CBA3AHHbIE C OKPYKHOCTHIO

BnucanHble U LIEHTpalbHBIE YIJIbl, YTOJ MEXAY KacaTeIbHOW M XOpPIOMH.
VYTl MeXy XOpJaMH U CEKyIIMMHU. BrmcaHHble U OMMCaHHBIE OKPYKHOCTH
TPEYroJIbHUKA M YEThIPEXYTroiabHUKH. CBOMCTBA M NPU3HAKU BIHCAHHOIO
YEeTBIPEXYTOJIbHUKA. B3anmHoOe pacnosioxkeHne IByX OKpykHOcTen. Kacanume
oKkpyxHocTel. O0uiMe KacaTeabHble K JBYM OKPY’KHOCTSIM.

9 KUIIACC

Pemenne TpeyrojbHUKOB

Cunyc, xocuHyc, TaHreHc yrioB ot 0° mo 180°. OcHoBHOE
TpUroHoMeTpuueckoe  ToxaecrBo. dopmynsl  npuBeneHus.  Pemienue
TPEYrojJbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYcOB. Pemienue
MPAaKTUYECKUX 3a7ad C HCIOJIb30BAHUEM TEOPEMBI KOCHMHYCOB M TEOPEMBbI
cuHycoB. PelieHre 3a1a4 reOMETpUUYECKOM ONTUKH.

Tpuronomerpuyeckue  Gopmynbl s IUIOHIAAM  TPEYroJbHUKA,
napasuienorpamma, pomoOa, tpaneuuu. ®opmyna I'epona. @opmyna miomanu
BBIITYKJIOTO YETBIPEXYTOIbHUKA.

Iogo6me TpeyroJbHUKOB

Xopasl M NOJOOHBIE TPEYrOJbHUKM B OKPYXHOCTH. Teopema o
IPOU3BEJIEHUU OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BEIEHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacareiabHOM. [I[puMeHeHune npu peeHny reoMeTpuyecKux
3anay. Teopemsl UeBbl 1 Menenas. [lonstue o romoreTum.

MeTtoa KOOpAMHAT

VYpaBHeHHE TPAMON Ha MIIOCKOCTU. YTIOBON KOA(h(ULIMEHT U CBOOOIHBIM
YJIEH, UX I'eOMeTpUuYecKuil cmbicia. llapamienbHOCTh M NEPNEHIUKYIJISIPHOCTD
IpSIMBIX (Yepe3 yriioBoi KodDPUIIUEHT).



YpaBHeHHE OKPYKHOCTH. HaxokneHue mnepecedyeHud OKpPYKHOCTEU U
IpsMBIX B KoopauHaTtax. @opMyra pacCTOSHMS OT TOUKHM 0 IpsAMou. [lnomans
napasuieJorpaMMa B KOOPJAMHATaX, MOHATHE 00 OPUEHTHMPOBAHHOW ILIOLIAIH.
IIpumeHeHne  MeToga  KOOpAMHAT B IIPAKTUKO-OPUEHTUPOBAHHBIX
r€OMETPUYECKHX 3a/1a49aX.

BexTopbl

Bekrops! Ha miuockocTd. C0KE€HHE W BBIUUTAHHWE BEKTOPOB — IIPaBHIIA
TPEYroJIbHUKAa W [apajuiesiorpaMma. YMHOXEHHE BEKTOpa Ha YHCIIO.
Koopannate! BekTopa. C10K€HHE U BBIYUTAHUE BEKTOPOB, YMHOXKEHUE BEKTOpa
Ha YHCIIO0 B KoopauHaTax. [[puMenenue BeKTOpoB B GU3KKE, IEHTP Macc.

[Tonsitue o Gasuce (Ha TIIOCKOCTH). PasnmokeHHs BEKTOpOB 1O Oaswmcy.
CkansipHO€ IIPOU3BEICHNE BEKTOPOB, FTEOMETPUYECKUIA CMBICI U BBIPA)KCHHUE B
JEKapTOBbIX KoOpAMHATaX. JIMCTpHOYTHBHOCTh CKAaJIAPHOTO IPOU3BEACHHUS.
CkansipHoe Tmpou3BeleHHEe M mnpoeuupoBaHue. lIpuMeHeHue CKaIIpHOTO
IIPOM3BEACHUSA BEKTOPOB JUIsI HAXO0XACHUS JUIMH W yrioB. Pemenue
r€OMETPUYECKHX 3a1a4 C IIOMOLIBIO CKAJIIPHOIO IPOU3BECHHUS.

JIIMHA OKPYKHOCTH H ILIOINAAbL KPyra

IIpaBunpHbIE MHOTOYrOJIBHMKH. [InuHa oOkpykHOCTH. I'pamycHas u
paauaHHas Mepa yrila, BBIYHCIECHHUE JUIMH Iy OKpy:KHOCTeH. Ilnomans kpyra,
ceKTopa, cermenTa. Mcropuyeckue cBeieHUs 00 U3MEPEHUH JITUHBI OKPYKHOCTU
U IUIOLAAU Kpyra.

JIBHKeHUs TUIOCKOCTH

enTpanpHas  cumMmeTpusi.  LleHTpaibHO-cUMMETpUUYHBIE  (DUTYpBI.
[ToBopor. OceBasgs cumMmerpusi. Durypbl, CHUMMETPUYHBIE OTHOCHTEJILHO
HEKOTOpOM ocu. [lapaensHb1i epeHoc.

[Tonsatue nBwxeHus U ero cpoiictBa. PaBeHnctBo ¢uryp. IlposBieHus
CUMMETPUHU B INPUPOJE, KUBOIKCH, CKYJBNTYype, apxurekrype. Komnosunum
IBYKEHUH (pocteiimme npuMepsl). [[puMeHeHrne B reoMeTpUYECKHX 3a/1a4ax.



IHNIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMDBI
YUYEBHOI'O KYPCA «'EOMETPUSI» HA YIJYBJEHHOM YPOBHE
OCHOBHOI'O OBIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Pe3yabTAThl OCBOCHHUS MPOrPAMMbI IO MAaTEMaTHKE
XapaKTepU3yrTCs B HaCTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

OPOSIBIECHUEM MHTEpPECa K MNPOLUIOMY M HACTOSILIEMY POCCHUICKOU
MaTeMaTUKH, I[[EHHOCTHBIM OTHOIIEHUEM K JOCTHXKEHUSM POCCUMCKUX
MAaTEMATUKOB U POCCUMCKON MaT€MaTHYE€CKOW MIKOJIbI, K HCIOJIb30BAHUIO ITUX
JOCTIKEHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpaskIaHCKOr0 U 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEHN TpakJIaHWHA U pean3aluu
€ro MmpaB, MPEJCTABICHUEM O MaTEMaTUYECKMX OCHOBaX (yHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBICHUH, TPOLIETyp TPAXKITAHCKOTO 00IIecTBa (HAIpuMep,
BBIOOPBI, OIpPOCHI), TOTOBHOCTHIO K OOCYXJICHHIO HJTHYECKUX MPoOseM,
CBSI3aHHBIX C MPAKTUYECKUM IMPHUMEHEHUEM IOCTHKEHUN HAYKH, OCO3HAHHEM
BaXKHOCTH MOPAJIbHO-3TUYECKUX MMPUHLIUIOB B AEATEIbHOCTH YUYEHOTO;

3) TpPyA0BOr0 BOCIMTAHUSA:

YCTAHOBKOM Ha AaKTUBHOE YYacTUE€ B PEIICHUM MPAKTUYECKHX 3ajad
MaTeMaTU4YeCKOM HAIPaBICEHHOCTH, OCO3HAHWEM BaXXKHOCTH MAaT€MaTHYECKOTO
o0pa3oBaHMs HAa MPOTSKEHUU BCEU KU3HM JJIsl YCHEIIHONW MPOQeCcCuoOHAIbHON
TESTETLHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHUN, OCO3HAHHBIM BHIOOPOM U
MMOCTPOSHUEM UHIUBUIYATHFHON TPACKTOPUHU 00pa30BaHUS U )KU3HEHHBIX IJIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

CIIOCOOHOCTBIO K 5SMOLMOHAIBHOMY UM ACTETHYECKOMY BOCIPHUSTHIO
MaTeMaTUYeCKnX OOBEKTOB, 3a7ad, PEIICHUH, PacCyKIECHUN, YMEHHUIO BUJIETh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTEH HAYYHOTO MO3HAHMSL:

OpUEHTaUMEl B JEATEJIBHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4HBIX
npencTaBlieHnid 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS YEJOBEKA, MPUPOJIbI
¥ O0IIecTBa, MOHUMAHUEM MAaTEMaTUYECKONW HAyKH Kak cepbl 4eTOBEYECKOM
NEATEIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTHU JJI PA3BUTHS LIMBUIIU3AIINHY,
OBJIQJICHUEM SI3bIKOM MAaTEMATUKHU U MATEMATUYECKOUN KyJIbTYpPOU KaK CPEICTBOM
NO3HAHUS MHPA, OBJIAJEHUEM HABBIKAMU UCCIEA0BATEIBCKON IEATENbHOCTH;



6) ¢puznyeckoro BocnutaHusi, GOPMUPOBAHMSA KYJIbTYPHI 310POBbS H
3MOUMOHAJBHOIO 0J1aTr0NOTy YU :

TOTOBHOCTBIO NPUMEHATh MATEMATHUYECKUE 3HAHUS B MHTEpPECaX CBOETO
3I0pOBbS, BEJIEHUS 3J0pOBOTO o0Opa3a JKM3HM (3I0pOBOE IHUTAHME,
cOamaHCUPOBAHHBIA PEXUM 3aHATHA M OTAbIXa, peryispHas QunyecKas
aKTUBHOCTH), C(POPMHPOBAHHOCTHIO HaBBIKA PEQIIEKCHH, MPU3HAHUEM CBOETO
[paBa Ha OLIMOKY U TAKOTI'O )K€ IIpaBa JAPYyroro 4eiaoBeKa;

7) 3K0JIOTM4eCKOI0 BOCIIMTAHMSA

OpUEHTallue Ha INPUMEHEHHE MAaTEMAaTHUYECKMX 3HAHUW I DPEILICHHUS
3a/1a4 B 00JIaCTU COXPAHHOCTU OKPYXKAIOIIEH Cpebl, MIIaHUPOBAHUSA MTOCTYIIKOB
Y OLCHKH MX BO3MOXHBIX MOCJIEACTBUM JJISI OKPYKAIOWIEH CPEAbI, OCO3HAHHEM
rJ100aJIbHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIEM U IyTel UX PEIICHNUs;

8) ajanTanuu K H3MEHAIOIMMCH YCJIOBHAM COUMAJIBHON U NPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JACHCTBHSIM B YCIOBHUSAX HEONPEAECIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH Y€pe3 NPAKTUYECKYHO JEATENIBHOCTh, B TOM
quclie YMEHUE YUYUTBbCS Yy JpYrux JIoAei, mpuodOperaTb B COBMECTHOU
JEATEIbHOCTH HOBBIE 3HAHNUS, HABBIKM U KOMIIETCHIIUM U3 OIBITA APYIHX;

HEO00XOMMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUI, OPMYITUPOBATH UJIEH,
MOHSTHS, TUIIOTE3bI 00 00BEKTaX U SBJICHUIX, B TOM YUCJIE paHEe HEU3BECTHBIX,
OCO3HABATh A€(PUINUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEHN, IJIAHUPOBAThH
CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaThb CTPECCOBYIO CHUTYallMIO, BOCIPUHMMATH
CTPECCOBYIO CUTYallMI0 KaK BBI3OB, TPEOYIOLIUN KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEUIeHUs] U JCHCTBUS, (POPMYIHPOBATH U OLEHUBATH PUCKH U
HOCIEACTBUSL, (POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pe3ynbraTe 0CBOGHUS MPOrpaMMBbI IO MATEMATHKE HA YPOBHE OCHOBHOTO
obmero  oOpaszoBanusi y  oOydaromerocs  OyayT  chopMHpOBaHBI
MeTanpeAMeTHbIe  pe3yJbTAaThl,  XapaKTepPU3YIOLIUECs  OBJIaJEeHUEM
YHUBEpCAIbHBIMU  [O3HABATEIbHBIMU  JCHCTBUSIMH,  YHUBEPCAIHHBIMU
KOMMYHHUKATHUBHBIMH ~ JEHCTBUSAMU M  YHHMBEPCAIBHBIMU  PETYJISTUBHBIMU
NEVCTBUSAMH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE YUeOHbIE eiicTBUSA
Bba3oBble Jjornuyeckue 1ecCTBUA:



BBISIBIIATh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TIOHSATWN, OTHOIIEHUH MEXAY MOHATUAMH, (HOPMYIUPOBATH
OmpeieNieHus  TOHITHH, yCTaHaBIINBATh CYIICCTBEHHBIH  TMPHU3HAK
KJacCU(UKAIMU, OCHOBaHWs IJsi OO0OOIICHHWS U CpaBHEHHs, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

BOCIIPUHUMATh, (HOpPMyIUpOBaTH U  MPeoOpa30OBBIBATH  CYXKICHHUS:
yTBEpAUTEIbHBIC U OTPUIIATENIbHBIC, SANHUYHBIC, YACTHBIC U OOIINE, YCIIOBHBIC,

BBISIBISITH ~ MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTUBOpeurst B (pakTax, JaHHBIX, HAOTIOJCHUAX U YTBEPKACHUSIX, IPEIJIaraTh
KPUTEPUU JIJIS BBISBIICHUS 3aKOHOMEPHOCTEN U TIPOTUBOPEYHIA,

JienaTh BBIBOABI C WCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JIEAYKTHUBHBIX M
MHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAIOTHH;

pa3bupath J0Ka3aTeIbCTBA MATEMAaTHIECKUX YTBEPKICHUH (MIPSMBIE U OT
MIPOTUBHOTO), MPOBOAUTH CAMOCTOSITEIbHO JTOKA3aTeIbCTBA MAaTEMaTHYECKHUX
(hakTOB, BBICTpPAWBATh ApPTyMEHTAIUIO, IPUBOIUTH TPUMEPHI M KOHTPIIPUMEDHI,
MPUMEHSATh METOJI MAaTEMaTUYECKONW HWHAYKIIMH, 00OCHOBHIBATH COOCTBEHHBIC
pacCyXICHUs;

BBIOMpATh CIOCOO pelieHus: y4eOHOM 3ajmaun (CpaBHMBATh HECKOJBKO
BApUMAHTOB PpEIIEHWs, BHIOMpATh HamOOJee TMOAXOMANUHA C  y4ETOM
CaMOCTOSITEIILHO BBIICIIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebCcKue 1eHCTBUA:

MCTION30BaTh BOIPOCHI KaK MCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHMUS,
dbopMynupoBaTh  BOMPOCH, (UKCHUPYIOIIUME MPOTUBOpEUHe, Mpodiemy,
CaMOCTOSTEIIbHO YCTAaHABIMBATh UCKOMOE M JIaHHOE, (JOPMHUPOBAThH THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITUIO, MHECHHUE;

NPOBOJUTh TO CaMOCTOATEIHHO COCTaBICHHOMY IUIaHY OKCIIEPUMEHT,
MCCIICJIOBAaHUE TI0 YCTAaHOBJIEHUIO OCOOCHHOCTEH MaTeMaTH4YeCKOro OOBEKTa,
3aBUCUMOCTEHN 00OBEKTOB MEKIY COOOM;

CaMOCTOSTEIEHO (OPMYIUPOBATH 000OIICHHS U BBIBOABI TIO PE3YJIbTaTaM
MPOBEACHHOTO HAOMIONCHMS, WCCIICNOBAaHUS, DSKCIIEPUMEHTa, OIICHUBAThH
JOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTATOB, BBIBOJOB U 0000IICHMIA;

POTHO3UPOBATh BO3MOXKHOE pa3BHTHE TIPOIECCca, a TAKXKE BBIIBUTATH
MIPEATOIOKEHHS O €T0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH  HEJIOCTATOYHOCTh W M30BITOYHOCTH HMH(OpPMAIMH, HTaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHs 3a1a4H;

BbIOWpaTh, aHAJIM3UPOBATh, CUCTEMATU3MPOBATh W HHTEPIPETHPOBATH
UH()OPMAITUIO PA3TUIHBIX BUOB U (HOPM MPEACTABICHUS;



BbIOMpaTh (GopMy TMpeacTaBiIeHHUA HH(DOpPMALMM U WUTIOCTPUPOBATH
pelraeMbple  3aJadyd  CXE€MaMH, JAWarpaMMaMH, UWHOM rpadukoil U ux
KOMOHWHAIUSIMU,

OLIEHMBATh HaAEKHOCTh MH(OPMALIUY IO KPUTEPUAM, IPEIOKEHHBIM HWIH
c(hOpMyIMPOBAHHBIM CAMOCTOSITENIEHO.

KoMMyHMKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIE NeiCTBUS:

BOCTIPUHUMATH U (POPMYJIMUPOBATH CY>KJICHUS B COOTBETCTBUU C YCIOBUSIMHU
U TEISIMH OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO TOYKY 3pPEHHS B
YCTHBIX ¥ NMHUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 10 XOAY PEIICHUS 3aauH,
KOMMEHTHPOBATH MOJIYYCHHBIA PE3yIbTaT;

B X0JI€ 0OCYKJIEHHUS 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOU TEMBI,
npoOJieMbl, pemaeMoil 3aJavd, BBICKA3bIBaTh HWICH, HAICJICHHBIE Ha IOUCK
pEIICHHs, COMOCTABIATh CBOM CYXACHHS C CYXKISCHUSMHU JAPYTUX YYaCTHHUKOB
nauanora, 0OHapy>KMBaTh Pa3IMure M CXOJICTBO TO3UIUH, B KOPPEKTHOH (popme
(dbopMyIHpOBaTh pa3HOTJIACHS, CBOM BO3PAKCHHUS,;

MPEACTABIATh  PE3yJNbTaThl  PENICHHWs]  3aJadd,  OKCIIEPUMEHTa,
MCCIICJIOBAHUS, MPOEKTA, CAMOCTOSITEIPHO BHIOMpaTh (OpMaT BBICTYIUICHHUS C
y4€TOM 3a/1a4 MPEe3eHTAllN U 0COOEHHOCTEH ayIMTOPHH;

MOHUMATh M UCIIOIH30BaTh MPEUMYIIECTBA KOMaHHOW U MHANBUIYATLHON
paboThl TMpU pPEMICHHH YYeOHBIX MaTeMAaTHYECKUX 3aj]ad, MPUHUMATh I1eJb
COBMECTHOU NI€ATEIHHOCTH, IUIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW pabOThI,
pacmpenenaTb BUIabsl paboT, JOroBapuBaThCs, 00CYKIATh MPOIIECC U Pe3yIbTatT
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBATh B TPYIIOBEIX (popMax paboTsl (00CykaeHHs, 0OMEH MHECHUI,
«MO3TOBBIE IITYPMBI» W HWHBIE); BBHIMOJHATH CBOK YacTb pabOTHl U
KOOPAWHHUPOBATh CBOM JEHCTBUS C JAPYTMMH YJICHAMH KOMAaH[bI, OLIEHHWBATh
KayeCTBO pe3ysibTaTa M KAa4eCTBO CBOETO BKJIaJa B OOIMMK pe3yiapTaT Io
KpUTepusiM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOICHCTBHS.

PeryasiTuBHbIe yHUBeEpCAJIbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBJISITH TIPOOJIEMBI JIJIsI PEIICHUS B )KU3HEHHBIX U YYCOHBIX CHUTYyaIUsX,
OPUEHTUPOBATHCS B PAa3IMYHBIX  MOJXOJAaX  MPUHATHS  PEIICHUI
(MHAMBHYaTIbHOE, TPYIIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISITh IUJIaH, AJITOPUTM PEIICHUS 3aauu (WJId €ro
4acTh), BBIOMpATh CIIOCOO peEIIeHUs C Y4YETOM HMEIOIIUXCSI PECYpCOB U



COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOW MHGOpMaLUK.
CaMOKOHTPOJIb, IMOLIHOHAJIbHBIN HHTEJIEKT:

BJIAJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS POLIEcca U pe3yibTara
pelIeHrs: MaTeMaTHYeCKOH 3a7]a4ui, CAMOMOTHBAIIMH U PEQIICKCHH;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a1a4H,
BHOCUTb KOPPEKTHUBBI B JEITEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HalIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yjIbTaTa ACSITEIBHOCTU OCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHATh NPUYUHBI JOCTHKEHHUS WIM HEAOCTI)KCHUS LIeJH,
HAXOIHUTh OMIMOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OTIBITY;

BbIpaXKaTh AMOLIMU NPU U3YYEHUH MATEMaTUYECKUX OOBEKTOB U (PAKTOB,
J1aBaTh YMOLMOHAJIBHYIO OLICHKY PEIICHU 3a1a4H.

HPEAMETHBIE PE3YJIBTATBI

K xoHiy oOyuenus B 7 KJjacce OOYy4alOMUNACA TOTYYUT CIEIYIONINE
IPEAMETHBIE PE3YJIbTATHI:

Pacnio3naBaTh M3y4eHHbIE TE€OMETPUUECKHE QUIYpPBI, ONPEACNiATh HUX
B3aMMHOE€ PACIOIOKEHUE, U300paKaTh reOMETpUUECKUe (UTYPHI, BBHINOIHIThH
YEPTEXKHU MO YCIOBUIO 33aJauu. M3MEpsATh JMHEUHBIE U YIJIOBBIC BEIWYWHBL.
PemaTe 3a1a4n Ha BBIYMCIIEHHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB.

JlenaTh NpUKUAKY M OLEHKY JJMHEWHBIX U YTJIOBBIX BEJIUYMH MPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuuaTe pa3mepsl 3THX
00OBEKTOB I10 TIOPSJIKY BETUIUHBI.

CTpouTh YyepTeXKHU K T€OMETPUUECKUM 3a/1a4am.

[Tonmp30BaThCS MpPU3HAKAMHM PABEHCTBA TPEYTrOJbHUKOB, HCIOJIb30BATh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MTPU PEUICHUU 33]1a4.

[IpoBOOUTE JTIOrMYECKHE PACCYKICHUS C HCTIOJIB30BAHUEM I€OMETPUYECKUX
TEOPEM.

[Tonmp30BaThC MPU3HAKAMHU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOWMCTBOM  MEIMaHbl, NPOBEAEHHOM K THUIOTEHY3€ MPSAMOYTOJbHOTO
TPEYTOJbHUKA, B PELICHUA T€OMETPUUYECKUX 3a1a4.

OnpenensaTe NapauieIbHOCTh NPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE
oOpasyeT ¢ HuUMU cekymas. OnpeaensaTh napawieIbHOCTh MPSMBIX C IIOMOIIIHIO
PABEHCTBA PACCTOSHUM OT TOYEK OJHOM IPSIMOM O TOYEK IPYTrOr MPSMOM.

Pemiats 3aaun Ha KieTyaton Oymare.



[IpoBOWTH BBIYMCIICHUS W HAXOJUTh YHUCIOBbIE U OYKBEHHBIEC 3HAUCHUS
YIJIOB B TEOMETPUYECKHMX 3a/1a4aX C MCIOJIb30BAHUEM CYMMBbI YIJIOB
TPEYrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YTIJIOB, OOpPa30BAaHHBIX MpU
NEPECEUEHNH JBYX NapajuIeNIbHbIX MPAMBIX ceKylled. Pemars mpaktudeckue
3aJ]a4M Ha HAXOXKJICHUE YTIJIOB.

Brnanets nonsituem reomerpuueckoro mecrta touek (I'MT). Onpenensite
OMCCeKTpUCY yria U CEpeMHHbIA TNEPHeHAMUKYJIp K OTPEe3Ky Kak
reoMeTpuYecKre MecTa ToueK. llonb30BaThCsl MOHATHEM TIE€OMETPUUYECKOTO
mecta Touek (I'MT) npu gokazaTenbCTBE T€OMETPUUECKUX YTBEPKACHUN U TIPU
pelIeHUN 3a1a4.

DopMynUpOBATH ONMPEACICHUSI OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa
OKPY)KHOCTH, YBEPEHHO BIAJIETh HMX CBOMCTBAMHU. YMETh [OKa3blBaThb H
IPUMEHSTh 3T CBOMCTBA MPH PEILICHUU 3a]1a4.

Brnaners nmoHsTHEM ONMMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHTp. JlokaspiBaTh W WCHOJIB30BaTh (AKTBI O TOM, YTO
OMCCEKTPHUCHI YTJIOB TPEYTOJbHUKA TIEPECEKAIOTCS B OJJTHOM TOYKE, M O TOM, YTO
CEepEOUHHbIE NEPHNEHAUKYISAPbl K CTOPOHAM TPEYTrOJbHUKA MEPECEKAIOTCS B
OJHOU TOUYKE.

Brnanete nmoHsTHEM KacaTeNbHOU K OKPYKHOCTH, MOJIb30BATHCS TEOPEMOU
O MNEPNEHIUKYISPHOCTH KAacaTeIbHOW M Pagnyca, MPOBEAEHHOIO K TOYKE
kacaHus. Jloka3blBaTh pAaBEHCTBO OTPE3KOB KAacaTEIbHbIX K OKPYKHOCTH,
OPOBEAEHHBIX U3 OJTHOW TOYKH, U MPUMEHATH 3TO B PEIICHUU T€OMETPUUECKUX
3aaad.

Jloka3pIBaTh M MPUMEHATH MPOCTEMIINE T€OMETPUYECKHE HEPABEHCTBA,
MMOHUMATh UX NPAKTUYECKUN CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUYECKUE ITOCTPOCHUS C MOMOILBIO HUPKYJIS
Y JIMHEUKU.

K koHmy oOyuenus B 8 Kkiacce OOyYaroOmUiCS TOJYYHT CJICAYIOIINE
MIPEAMETHBIC PE3YJIbTATHI:

Pacmo3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS MX CBOMCTBAMHU MPH PEIICHUH T€OMETPHUSCKUX 3a1a4. Pa3znnuarh
NpU3HAKW U CBOKMCTBA MmapajuieliorpaMma, poMOa | TPSIMOYTOJIbHUKA,
JIOKa3bIBaTh UX M YBEPECHHO MPUMEHSThH TP PEIICHUU T€OMETPUICCKUX 3a71a4.

Hcnonp30BaTh CBOWCTBA TOYKH TIEPECEUEHUS MEIUAH TPEYTroJbHUKA
(1IeHTpa Macc) B peleHuu 3a1ad.

Brnanets noHATHEM CpeHEl IMHUU TPEYTOJIbHUKA U TPAICIIuU, TPUMEHSTh
WX CBOWCTBA TIPU PEIICHUU TeOMETpHUECKHX 3anad. Vcmomp30BaTh TeopeMmy



darneca 1 TeoOpeMy O MIPOTMOPILIMOHATBHBIX OTPE3KaX, MPUMEHSATh UX JJIs PEIICHUS
MPaKTUYECKHX 3a7ad.

Pacnio3HaBaTh LIEHTPAJIbHO-CUMMETPUUYHBIE (UIYPbl U MCIOJIb30BaTh UX
CBOICTBA [P PELICHUH 33]1a4.

Bnagets moHATHsAMH MOJ00UST TPEYTrOJbHUKOB, KO3 duirenTa moaoous,
COOTBETCTBEHHBIX  JJEMEHTOB  MOJOOHBIX  TpeyroibHHKOB.  VMeTh
npeAcTaBieHrue O IpeoOpa3oBaHUM TMMOJ00MS W O TMOJOOHBIX (Qurypax.
[Tonb30BaTbcsd  MpU3HAKAMU  [OJOOMST  TPEYrOJbHUKOB IIPU  PELIEHUU
reoMeTpuyeckux  3agad.  Jloka3plBaTb U NPUMEHATh  OTHOILICHUSA
MPOMOPLUHOHATIEHOCTH B MPSIMOYTOJIBHBIX TpeyroyibHUKaxX. [[puMenaTs nonobue
B MIPAKTHUYECKHX 3a]auax.

BeiBomuTh M MCHONB30BaTh MpoCTEWIIME (QOpMyJbl Uil  IIIOLIAAU
TPEYrojbHUKA, MapajjienorpamMmma, pomOa M Tpameuuud. Bpluucisirs
(pa3nu4HBIMU cTIOCO0AMU) TIIOLIAAb TPEYTONbHUKA U TUIOIIA I MHOTOYTOJIbHBIX
buryp (monB3ysCh, e HEOOXOAMMO, KaIbKYJISATOPOM). 3HATh OTHOIIECHHE
ionaed noJoOHbIX (PUTYyp M MPUMEHATh NpU pelieHuu 3anad. [IpumeHaTsb
[IOJly4YE€HHbIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

ITonb3oBatbea Teopemoit Iludaropa s pemieHuss reoMETpUUYECKUX H
npakTHueckux 3anad. CTpOUTh MaTeMaTUYeCKyl0 MOJETb B MPaKTUYECKHX
3aja4aX, CaMOCTOSTEIbHO JeNaTh YEepTEX W HaXOAUTh COOTBETCTBYIOIINE
JUIAHBI.

Bnagerp MOHATHEM BIMCAHHOTO W LEHTPAJIBHOTO YIJa, YIJIa MEXIY
KacaTeJIbHOM U XOPJI0il, ONMCAaHHOW U BIIMCAHHOW OKPYKHOCTU TPEYTOJbHUKA U
YeThIPEXYTOJIbHUKA, TPUMEHATh X CBOWCTBA IIPU PEILICHUU 3a]a4.

[TprMeHsTh MOy4YeHHbIE 3HAHUS HAa MPAKTUKE — CTPOUTH MaTEMaTHUYECKHE
MOJIENN JUIsl 3aJad peajbHOW KU3HU M INPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCJICHUS. C NPUMEHEHUEM IOAO0OMS U TPUTOHOMETPUHU (IIOJB3YACh, TIE
HEO0OXOAMMO, KATbKYJIITOPOM).

K konmy oOydenus B 9 kjacce OOy4aromMiiCs TMONYYHUT CJEIYIOIINE
npeIMeTHbIEC Pe3yIbTaThl:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPBIX YIJIOB, YMETh HAXOAUTH C UX
IOMOUIbIO PA3JIUYHBIE 3JEMEHTHI NPSIMOYTOJIBHOIO TPEYTrOJbHHUKA («pEIIeHue
MPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY). HaxoauTe (C MOMOIIBIO KaJIbKYJISATOPA)
JUTAHBI U yTIIbI AJ11 HeTAOMUYHBIX 3HAUCHUI.

[Tonb30BaTbCA dopmynamu IPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKUM TOXKJIECTBOM JUIsl HAXOXACHHUS COOTHOIIEHUH MEXTY
TPUTOHOMETPHUECKUMH BETUYMHAMH.



JIoKa3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCUHYCOB, IPUMEHATD UX IS
HAaXO0XICHUSA pa3IMYHBIX AJIEMEHTOB TPEyTOJIbHUKA («pemienue
TPEYrOJbHUKOBY»), IPU PELIEHMM TIeOMETpUYecKux 3aaad. llpumeHaTs
[IOJIyYCHHBIC 3HAHUS NIPU PELICHUM PAKTUYECKUX 3a/1a4.

IIprMeHATh TPHUTOHOMETPUIO B 3aJadyax Ha HAXO0XKACHUE IUIOLIANH,
BBIBOJIUTh M BIIAJETh TPUTOHOMETPUYECKHUMH (opMynamMu Ui IIOUIAAN
TpEYrojbHHUKA, NapajuieiorpamMmma, poMoa, Tpareuuu, BEIBOAUT U IPUMEHATH
¢dopmyiy I'epoHa u popmyity Juisl IJIOMIAAM BBITYKJIOIO YEThIPEXYTOJIBHUKA.

HNMers mnpeacTraBieHHE O TOMOTETHHM, IPUMEHATH B IMPAKTUYECKUX
CUTyalUsX.

Hcnons3oBatk Teopembl UeBbl 1 MeHenas rpu peiieHnu 3aaay.

Hcnonps3oBaTh TEOpEMBbl O BIMCAaHHBIX yIiax, yriax MEXIy XOpAaMu
(cexymumu) M yrjie Mexay KacaTelbHOW W XOpAOHM MpU  pelIeHUU
reOMETPUYECKUX 3a1ad. JloKa3pIBaTh U IPUMEHSTh TEOPEMBI O IIPOU3BEACHUU
OTPE3KOB XOPA, O IPOU3BEACHUN OTPE3KOB CEKYIINX, O KBAaIpaTe KaCcaTEIbHOM.

Bnageth moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM
OpsMOM Ha IJIOCKOCTU. Bnajneres NOHATUSAMU YIJIOBOTO KO3 QUIMEHTA U
CBOOOHOTO 4JIEHA, IOHUMaTh MX I'€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO
ko3¢ uimeHTa ¢ BO3pacTaHMEM M YOBbIBAaHHEM JHMHEHMHON (YHKIUHU. YMETb
pemarbs METOAOM KOOpPAMHAT 3a/ayd, CBSA3AHHBIE C IApaJUIENIbBHOCTBIO U
NEPIEHANKYIIPHOCTBIO MPSMBIX, IEPECEYCHUEM NIPSMBIX, HAX0XKACHUEM TOYEK
[IEPECECUCHHUS.

BbIBOIUTE M BIIAJIETh YPABHEHUEM OKpYKHOCTH. Mcmonp30BaTh MeETOX
KOOPAMHAT I HAaXOKJICHUS MEPECECUEHUN OKPYKHOCTEH M NpsAMbIX. Bragers
dbopMynaMu paccTOSHUA OT TOYKH JO MPSMOM, MIIOIIAIU MapajuieorpaMma B
KOOpAWHATAX, UMETh NOHATHE 00 OpUEHTHUpPOBaHHOM miomanu. Ilonp3oBaTecs
METOIOM KOOpJAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro IIPpU PELICHUU
F€OMETPUYECKUX M NPAKTUYECKUX 3anad. [IpuMeHATh METON KOOpAMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX T€OMETPUYECKHUX 3a1a4ax.

Brnaners monstHemM BeKTOpa. YMETh CKJIAABIBATH U BBIYUTATh BEKTOPHI,
YMHO’KaTh HA YHCJIO, BJIAJETh NPABUJIAMH TPEYTOJIbHUKA U 1apajuIeIorpaMMa.
BitaneTs NpakTHYECKMMHU UHTEPIPETALUSIMU BEKTOPOB. Y BEPEHHO II0JI30BATHCS
KOOpAMHATaMM BEKTOpa. Biamers ClI0KEHHEM U BBIYMTAHUEM BEKTOPOB,
YMHOXE€HHEM BEKTOpPA HA YMCJIO B KOOPAUHATAX.

Nmets npeacrasienue o 0azuce (Ha IVIOCKOCTH). PackianpiBaTh BEKTOPBI
no Oasucy. PackiiagpiBaTh BEKTOpPBl CHJI C IIOMOLIBIO IPOELUPOBAHUSA U
TPUTOHOMETPUYECKUX COOTHOILICHUN. IIpuMeHATH IOJdy4YeHHbIE 3HAHUS B
NpOCTEHIINX (PU3NIECKUX 3a/1adax.



Bianets MOHATHEM CKAIAPHOIO NMPOU3BENEHUS BEKTOPOB, IIOHUMATh €0
F€OMETPUYECKUM CMBICII W YBEPEHHO II0JIb30BATHCS €T0 BBIPAKEHUEM B
JIEKapTOBbIX  KOOpAMHATax.  3HaTb  JUCTPUOYTUBHOCTb  CKAJISIPHOTO
OPOU3BEACHUS U €ro CBA3b C IpoeuupoBaHueM. [IpuMeHATH CcKanspHOE
IIPOM3BEJACHUE BEKTOPOB JUIsI HAaXOXACHUA JUIMH U yrioB. Pemars
Tr€OMETPUYECKHE 3a4a4M C TIOMOILBIO CKAIIPHOTO Mpou3BeaeHus. Mcnonp3oBaTh
CKaJISIPHOE MPOU3BEJEHUE BEKTOPOB B alNreOpanueckux 1 (pU3NUecKuX 3aJadax.

BirageTs NOHATUSAMHU IPABUIIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI YT OKPY>KHOCTH U PAaJUaHHOU MEPBHI yIila, BBIYUCIATH IUIOMAAb Kpyra
u ero yactei. [Tornmats cmpici yucna m. [IpumMeHsaTh nony4eHHble YMEHUs pU
pPELIEHUN NPAKTUYECKUX 3a]1ady. 3HaTh HCTOPUYECKUE CBEJIEHUS 00 U3MEpPEHUU
JUIMHBI OKPY>KHOCTH U IUIOLIAIA KpyTa.

HNmeTs mnpenactaBieHHEe O NPeoOpa30BAaHUM IUIOCKOCTH, O JIBHIKECHUSX.
Haxomute ocu, LEHTpHl cUMMeTpuH (GUTyp, LEHTPHl MOBOPOTa, HAXOAWUTH
KOMITO3UIIMH MPOCTEHINX mpeoOpa3oBanuil. [IpuMeHITh ABMKEHUS TIIOCKOCTU
IIPY PELIEHUN T€OMETPUYECKHX 3a1ay.

IIpuMeHATH NOIyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTHh MaTEMaTU4YECKUE
MOJENN JUIsl 3aJa4 peajbHOM JKU3HU W IPOBOJUTH COOTBETCTBYIOLIUE
BBIUMCIICHUS] C MPUMEHEHHEM TMOJ00MS U TPUTOHOMETPUYECKUX (PYHKIIMHA
(TOTB3YSACH, TAE HEOOXOUMO, KATBKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

No HaumMmeHnoBanue Kosn4yecTBO 4acoB

n/ pa3iesioB U TeM KoHnTtpoJbHbIe
Bcero

I nporpamMmmal paﬁOTbI

Hauana reomerpun.
IIpocreiimue
F€OMETPUYECKHE
(bnruypbl U UX )3 1
CBOMCTBA.

N3smepenne

F€OMETPUUYECKHUX

BCIIMYNH
TpeyroapHUKH 19 1

[TapamienbsHOCTS.
CyMmmMma yriioB 15 1
MHOT'OyTOJIbHUKA

[IpsmoyronbHbIE
TPEYTrOAbHUKHU

I'eomeTpuueckue
HEpaBEHCTBA

IIpakTuyeckue
padoTshI

duekTpoHHbIe (U (pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypcChl



OKpy>XHOCTb.

I'eomerpuyeckue

MecTa TOYEK. 18
[Toctpoenus ¢
MTOMOUIBIO TUPKYJIS U
JIMHEUKHU
IToBTOpEHNUE,
0000111EHHE,
CUCTEMATU3ALHSA
3HAHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

10

102



8 KUIIACC

Ne
n/
n

HaumenoBanue
pa3iesioB U TeM
NMpPorpamMmbl

YeThIpEXYyroIbHUKU
ITomoOue
[Tnomans

Teopema [Tudaropa u
Hayaya TPUTOHOMETPUHU

Vsl u
YEeTBIPEXYTOJIHUKH,
CBSI3aHHBIE C
OKPY’KHOCTBIO

IToBTOpEHME,
0000111eHHE,
CUCTEMaTH3alus 3HaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

KoanuyecTBo 4acoB

Bcero

22
16
16

18

20

10

102

KonTposbHbie
padoThbI

IIpakTuyeckue
padoThbI

daekTpoHHbIe (U (pPOBbHIE)
o0pa3oBaTe/ibHbIE pecypcChl



9 KJIIACC

HaumenoBanue KoaunuecTBo yacos
Ne daekTpoHHbIe (L(pPOBbHIE)
pa3/1esioB U TeM KouTpoJbHbie IIpakTH4eckne
n/n Bcero oOpa3oBaTe/ibHbIE Pecypchl
MporpamMmsbl padoThbI padoThI
Pemenue
22 1
TPEYrOJIbHUKOB
ITomoOue
12 1
TPEYTroJIbHUKOB
Meton KoopauHAT 10 1
BekTtopsl 20 1

JnHa OKpyKHOCTH 16 1
U IUIOLIAJb Kpyra

JIBrKeHUS 10
TIJIOCKOCTH

[ToBTOpEHUE,
000011IEHE

’ 12 1
cUcTEeMaTu3anus

3HaHUU

OBIIEE KOJIMYECTBO
YACOB 10 102 6 0
I[TPOTPAMME



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* 'eomeTpust 7-9 xnace, / Atanacsan JI.C., byry3os B.®., Kagamnes C.b. u
npyrue 2023r,
Axkumonepnoe o6mectBo «M3narensctBo «IIpocsemienne

KWM 1o reometpun k yueOuuky Aranacsiaa JI.C.

METOJIUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJIS
yueOHuK 1o reometpus 7-9 knaccel AtanacsH JI.C. 20231
KWM 1o reomeTtpun k yueOnuky Artanacssa JI.C. 20231

[Tocobue st moarotoBku yuanuxcs k OI'D moxa penakiueit Amenko U.B.

2023r

HU®POBBIE OBPA3OBATEJIbBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru

https://skysmart.ru

https://www.yaklass.ru

https://uchi.ru






