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HHOACHUTEJBHAA 3AIIUCKA
['eomeTpusa Kak OAMH M3 OCHOBHBIX Pa3[eliOB IIKOJIBHOM MaTE€MaTHUKH, WMEIOLIUNA CBOEHW IEIbIO
o0eCreynTh M3yueHHE CBOHCTB M pa3MepoB (Uryp, WX OTHOIICHHMI M B3aMMHOE PACIOJIOXKEHUE,
ONMMpAETCs] Ha JIOTUYECKYIO, JOKA3aTeNIbHYI JIMHHWIO. L[leHHOCTh M3y4eHHsI T€OMETPUHM HAa YPOBHE
OCHOBHOTO 0011ero oOpa30BaHUS 3aKIIOYaeTcs B TOM, YTO OOYYAIOIIUICS YYUTCS HPOBOIUTH
JI0Ka3aTelIbHbIEe PpAcCYXKACHHs, CTPOUTH JIOTMYECKHE YMO3AKJIIOUEHHUS, JO0Ka3blBaTh HWCTHHHbBIE
YTBEPKACHUSI U CTPOUTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOJIUTH PACCYKIEHHUS «OT IPOTUBHOIO»,
OTJIMYaTh CBOMCTBAa OT MPHU3HAKOB, (QopMyaupoBaTh oOpaTHble yTBepkAeHHs. Ocoboe 3HaUYeHHE
J0Ka3aTesIbHas JTUHUS UMEET AJIs YIIIYOJIEHHOTO U3yYEHUs] MATEMAaTHUKH.
[enpro M3ydeHUs reOMETpUM SBIISIETCS WCIOJNB30BAHHE €€ KaK MHCTPYMEHTA IpPU PEIICHUH Kak
MaTEMaTHYECKHUX, TaK U MPAKTUYECKUX 3a]ad, BCTPEUAIOUIUMXCA B peanbHOM kn3HU. OOydaromuiics
JOJKEH HayYUThCS OTPEENATh TEOMETPUUYECKYIO GUTYPY, OMUCHIBATH CIIOBAMH YEPTEK WIH PUCYHOK,
HATH IUI0IIAh 3€MEIBHOTO Y4acTKa, PACCUUTHIBATH HEOOXOIUMYIO JUTMHY ONTOBOJIOKOHHOTO Kaless
win Tpedyemble pa3Mephl rapaxa JJisi aBTOMOOMIIsSl. DTOMY COOTBETCTBYET BTOpasi, BIUMCIUTEIbHAS
JMHUS B U3y4eHHH reomeTpui. [Ipu pemiennu 3a1ad mpakTHUECKOTo XapakTepa 00yJaromuics: yIuTcs
CTPOUTh MAaTEMATHUYECKHE MOJIEJM PEAIbHBIX JKU3HEHHBIX CHUTYAalMil, MPOBOJAUTH BBIYUCICHHUS H
OLICHUBATh aJ€KBATHOCTb ITIOJIy4YEHHOT'O PE3YJIbTATA.
OcoOeHHOCTh y4eOHOTrO Kypca YrUIyONEHHOTO U3YYEHUSI TEeOMETPUU COCTOMT B TOM, 4TO
o0yyJaromuecs: He TIPOCTO 3HAKOMSITCS C ONPEACIEHHBIMH MTOHATUSAMH, 3 YBEPEHHO OBIIAJCBAIOT UMH.
CymiecTByromue TeMbl MporpaMMbl 0a30BOr0 Kypca T€OMETpPHHM H3ydaloTcs Ha Oolee TIyOOKOM
YpOBHE, a 00yUaronmecs: MpuoOPETa0T YMEHHUS, TOMOTAIOIINE UM YBEPEHHO MIPUMEHSATH CBOU 3HAHUS
HE TOJBKO B MaTeMaTHKE, HO U B CMEXHBIX MpeaMeTax, Mpexae Bcero gpusuke u uHpopmaruke, a
TaK)K€ MOJIb30BATHCS MOJYYEHHBIMU 3HAHUSAMH MIPU PEIICHUN TPAKTUUECKUX 3a/ad.
CornacHo yuyeOHOMY miiaHy B 7-9 kiaccax u3y4aercss yriyOn€HHbI y4deOHBIH Kypc «leomeTpus»,
KOTOPBIM BKJIIOYAeT CIEAYIOIIME OCHOBHBIE pas3jaensl conepkaHus: «Hawama reomerpumy,
«TpeyronbHUKN», «OKpYKHOCTBY, «HeTbIpEXYTroJIbHUKIY, «ITomobuey, «DNEeMEHTHI
Tpuronomerpumn», «llnomanu», a Takke «Merton koopauHaTy, «BekTopb», «lIpeoOpazoBanus
IIJIOCKOCTH.
Ha usyuenue yue6HOTO Kypca «I'eomeTpusi» orBonutcs 306 yacos: B 7 kimacce — 102 gaca (3 ygaca B
Heqeno), B 8 kimacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 vaca B HeZero).

COJAEPKAHUE OBYYEHUA

7 KJIACC
Hayana reomerpun
HcTopus BOZHUKHOBEHUS M pa3BUTHs reomeTpuu. HavanbHble noHsATus reomerpuu. Toduka, mpsimas,
0Tpe30K, Jiyd. [lonaTue o0 akcuome, TeopeMe, 10Ka3aTeIbCTBE, OMPEIEICHUN.
B3aumHOe pacrnosio)keHHe TOYEeK Ha MNpsMoi. M3mepeHue nmuHBI OTpE3Ka, PACCTOSHHUE MEKIY
TOYKAMH.
[osnymnockocts 1 yros. Bunsl yriios. Mi3mMepeHnne BeIMYuH yriloB. BepTUKaIbHbIE U CMEKHBIE YIIIbI.
[TapannenpHble U IEpICHANKYISIPHBIE IpsiMble. PaccTosiHre OT TOUKM 10 npsiMoi. buccekTpuca yria.
Jlomanas. Buael somanbix. JUimHa somaHoW. MHoroyronsHuku. IlepuMerp MHOrOyroJibHHKA.
[ToHsTHE O BBITYKIIBIX U HEBBITYKJIBIX MHOI'OYTOJIbHUKAX.
[lepBuYHbIE MPEICTaBICHUS O PAaBEHCTBE (UTYP, UX PACHIOIO0KECHUU, CHMMETPHUH.
[Ipocretimme noctpoenust. THCTpyMEHTHI 11 U3MEPEHHI U TIOCTPOCHUH.
TpeyroabHuku
Buael  TpeyroiabHHUKOB: OCTPOYTOJbHBIE, HPSAMOYIOJbHBIE, TYNOYroJbHbIE, paBHOOEIPEHHBIE,
paBHOCTOpOHHHE. MenuaHa, OMCCEKTpHCa U BBICOTA TPEYTOJIbHUKA.
PaBenctBo  TpeyrosbHuKoB. llepBbIi W BTOpOMl MOpU3HAKM PABEHCTBA  TPEYrOJbHUKOB.
PaBHOOe1peHHBIE TPEYTOJBHUKU M UX CBOMCTBA. [Ipn3Hak paBHOOEIPEHHOrO TpeyrojibHUKa. TpeTuit
MIPU3HAK PABEHCTBA TPEYIOJbHUKOB.
CooTHolIeHUsT MEXJIy CTOPOHaMHU M yIJIaMM TpeyrojbHHKa. HepaBeHCTBO TpeyrosjbHUKA.
HepaBeHcTBO 0 JyiMHE JJOMaHOM.



Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBAa OceBOW cuMMeTpuu. Ilpumepsl cummerpun B
OKpY’KaIoIlleM MUpE.

ITapanaeabHbie npavbie. CyMMa yIiiOB MHOIOYTOJIbHHKA

[TapanienbHOCTh IPSMBIX, UICTOPHUYECKHE CBeeHus 0 noctyiare EBkinuaa u o ponu JlobaueBckoro B
OTKPBITUH HEEBKJINJ0BOW reomerpuu. CBONCTBA M NPU3HAKU NApajulesIbHBIX NpsAMbIX. Cymma yrioB
TpeyrojbHuKa. BHemnue yriubsl TpeyroipHuka. CymMma BHYTPEHHUX YTJIOB MHOTOYTOJIBHMKA U CyMMa
BHEUIHUX YIJIOB BBINYKJIOTO MHOI'OYTOJIbHUKA.

IIpsimoyro/ibHBIE TPEYT01bHUKHU

IIpu3Haku paBeHCTBa NPSAMOYTOJBHBIX TPEYrojdbHUKOB. Ilepnenaukyndap um HakioHHas. CBONCTBO
MeJuaHbl MPSMOYIOJIBHOIO TPEYTrOJIbHMKA, NPOBEAEHHOW K TunoreHyse. [IpsaMoyronabHbii
TPEYroJbHUK C YriioM B 30°.

OxpyxHOCTH

IToHATHA OKPYKHOCTH M Kpyra. JJI€MEHTBI OKPYXHOCTH U Kpyra: LIEHTp, paanuyc, TuaMeTp, Xopa, uxX
cBolcTBa. B3anmMHoOe pacnosioxkeHne OKpyKHOCTH U npsiMoi. KacarenbHast ¥ ceKylasi K OKpy>KHOCTH.
OKpyXHOCTb, BICaHHas B yroiu. [IpocTeiiiire mocTpoeH s C MOMOIIBIO0 HUPKYIIS U JIMHEUKH.
I'eomeTpryeckue mecra TOYEK

[lonaTre 0 TEOMETPUUYECKOM MeCTe TOoueK. [Ipumepbl TeoMEeTpUYECKUX MECT TOYEK Ha IIOCKOCTH.
buccektpuca yria M CepeAMHHBIN NEPHNEHAMUKYISIP K OTPE3Ky KaK I€OMETPHYECKHE MeCTa TOYEK.
OmnucaHHast OKPY>KHOCTb TPEYroJIbHUKA, €€ LIEHTP. MeToa reoMeTpUIECKUX MECT TOUEK MPHU PEIICHUN
r€OMETPUYECKHX 3a7ad.

ITocTpoeHnns ¢ MOMOLIBIO HMPKYJISI U JIMHEHKH

Hcropuueckue ceneHus. OOOCHOBaHUS MPOCTEHIIMX MOCTPOSHMH, 3Tallbl 3aJlaud Ha MOCTPOCHMS,
peuieHue 3a1a4 Ha NOCTPOCHUE LIMPKYJIEM U JIMHEUKOM.
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YeTbIpEéXyroJJbHUKH

[TapannenorpamMmM, ero mpusHaku M cBoiicTBa. IIpsMoyrosbHukK, pom0, KBajapar, UX NPU3HAKU U
cBoiictBa. Tpanmenus. PaBHOOenpeHHas Tpanenusi, €€ cBoWcTBa M mNpu3HakU. lIpsMoyronbpHas
Tpaneuus. CpeqHss JINHUA Tpaneuuy.

Cpenssist TMHUS TpeyroibHUKA. MeTos yIBOEHMsI MelnaHbl TpeyrojbHUKa. Teopema o mepecedyeHun
MeJuaH TPEYroJIbHHKA.

Teopema daineca, Teopema 0 MPOMOPIUOHATIBHBIX OTpe3Kax. Teopema BaprHboHa 111 TPOU3BOJIBHOTO
YeTBIPEXYTOJIbHUKA.

LlenTpanbHO-CUMMETPUYHBIE (DUTYPBI.

ITonobue

[Tonobue TpeyronpbHUKOB, KoddduimeHT noxodus. [lpuznaku nogodus TpeyroabHUKoB. [Ipumenenue
o00us MPH PEIICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3a1ad.

IL1omans

[Tonsitne o muomanu. CpoiicTBa rmiomaneit reomerpuueckux ¢uryp. Ilpocreitmme dopmynsl ams
IJIOMIA TPEYTrojbHUKa, MapajuiesorpamMmma, pomOa u Tpameuuu. [lmomaam momoOHBIX ¢uryp.
OTHouIeHME MII0LAaEH TPEYTOIbHUKOB.

Teopema IIugaropa

Teopema ITudaropa. [Ipumenenne Teopemsl [ludaropa npu penieHnn NPaKTHYECKUX 3a1ad.
DJieMeHThl TPUTOHOMETPHHU

CuHyc, KOCHHYC, TaHI'€HC M KOTAHI'€HC OCTPOro yIjla MpsIMOYTOJIBHOI'O TPEYIrOJbHHKA.
Tpuronomerpuueckue ¢ynkuu yrinoB B 30° 45° um 60° IlpomopruoHanbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl M 4eTbIPpEXyroJIbHUKHU, CBA3aHHbIE € OKPY/KHOCTHIO

BnvicanHble M LIEHTpajbHBIE YIVIBI, YIOJI MEXKIY KacaTeIbHOM W XOPIOH. YTIIbI MEXIY XOpPAAMHU U
CEKyIIMMU. BrincaHHbIE U OMMCAHHBIE OKPYKHOCTH TPEYTOJIbHUKA U YETBIPEXYTroIbHUKU. CBOMCTBA U
IIPU3HAKM BIMCAHHOI'O YETBIPEXYroibHUKA. B3aumHoe pacnonoxeHue AByX oKpyxkHoctel. Kacanue
OKpy>kHOCTeH. O01He KacaTelbHble K ABYM OKPYKHOCTSIM.
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Pemienue TpeyroibHUKOB

Cunyc, xocunHyc, TaHrerc yrioB oT 0° go 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
@®opMmyiisl IpuBeaeHus. Pelienre TpeyroiapsHuKoB. TeopeMa KOCUHYCOB U TeopemMa CUHYCOB. Pemienue
MIPAKTUYECKHUX 3a/1a4 C MCIIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB M T€OpEeMbl CUHYCOB. Perienue 3amau
re€OMETPUUYECKOMN ONTUKH.

Tpuronomerpuueckue GoOpMyJbl Il MIIOIMIAIU TPEYrojlbHUKA, NapajuiesorpaMma, poMoa, TpaneuH.
®opmyiia ['epona. @opMyia IIIOMIAAN BBITYKIOTO YETHIPEX YT OJIbHUKA.

IToxo6ue TpeyroJbHUKOB

Xopasl U TOAOOHBIE TPEYrOJBHUKH B OKPY)KHOCTH. Teopema O TpPOM3BEAEHHUH OTPE3KOB XOpI,
TEOPEMBI O NPOU3BENCHUN OTPE3KOB CEKYLIMX, TEOpeMa O KBajpare KacarenbHOU. IIpumenenue npu
peuieHuu reoMeTpudeckux 3anad. Teopemsl UeBsl 1 MeHenas. [lonsTue o romoTeTHu.

MeToa KOOpaAMHAT

VYpaBHeHHE TPSIMOI Ha MIOCKOCTU. YTIIOBOH KOA((GUIIMEHT U CBOOOTHBIN UJIEH, UX T€OMETPHUUECKUI
cMmbIci. [lapammensHOCTh M MEPIICHIUKYISPHOCTD MPSAMBIX (depe3 YrioBor K03 PUIIHEHT).
VYpaBHeHHE OKpYXHOCTH. HaxoxaeHue IepecedyeHud OKpPYKHOCTEH M IPSIMBIX B KOOPIHMHATAX.
®dopMyna pacCTOSHUS OT TOUKH 10 npsimMoi. [lnomans napamienorpamMmma B KOOpAUHATaX, OHATHE 00
OpUEHTHPOBaHHOW Iulomanu. IIpumeHeHHe Merona KOOpAMHAT B IPAKTHUKO-OPUEHTHUPOBAHHBIX
r€OMETPUYECKHX 3a7a4ax.

BekTopsl

Bekrtopsl Ha 1uockocTH. CrokeHHME M BBIUMTAaHUE BEKTOPOB — IIpaBWiIa TPEYrOJbHHMKA H
napajuiesiorpaMmma. Y MHOXKEHHE BeKkTopa Ha uyucio. KoopauHatel Bekropa. Cllo)KeHHE U BBIYMTAHUE
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YMUCJIO B KoopauHartax. [IpiMeHeHue BEKTOpPOB B (U3UKE, LIEHTP
Macec.

ITonsitne o Gasuce (Ha miuockocTH). PasnoxeHus BekTopoB mo Oasucy. CkalisipHOE NMPOU3BEACHUE
BEKTOPOB, T€OMETPUUYECKUN CMBICI U BBIPAKEHUE B JIEKAPTOBBIX KoOpaWHATaX. JMcTpUOYTHMBHOCTH
CKaJIsIpHOTO npousBencHusd. CKalsipHOE NPOU3BENCHNE U NpoenupoBaHue. [Ipumenenue ckaispHOro
MIPOM3BENCHUS BEKTOPOB U HAaXOXKJIEHWsS UIMH WU YIJIOB. PelieHne reomMeTpuyeckux 3ajad ¢
IIOMOUIBIO CKAJISIPHOTO IIPOU3BEICHUS.

JIITMHA OKPYKHOCTH M IIOLIAAb Kpyra

IIpaBunbHBIE MHOrOyrosbHMKHM. /JlnuHa okpyxkHocTH. ['panycHas M paauaHHas Mepa yria,
BBIUKCJIEHHE JUIMH YT OKpy:kHocTel. [lnomans kpyra, cexkropa, cermenta. Mctopudeckue cBeeHus
00 U3MepeHUH JJIMHBI OKPY>KHOCTH U IUIOINAAHN KpyTa.

JABHKEeHHUS MJI0CKOCTH

LlentpansHast cummerpus. LleHTpanbHO-cuMMeTpuuHble ¢urypsl. IloBopor. OceBas cuMMeETpHs.
@urypel, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOH ocu. [lapasienbHblil nepeHoc.

[TonsiTne nBHMXEHHUS U ero cBoiicTBa. PaBeHcTBo Quryp. IIposiBieHHs cUMMETpUH B NpPUPOJE,
KHUBOIIUCH, CKYJIbOTYype, apxurekrtype. Kommo3umuu ABMKEHUH (MpOCTEHIIUE TMPUMEPBHI).
IIpuMeHeHnEe B TEOMETPUUECKUX 3a7auax.

INJIAHUPYEMBIE PE3YJBbTATHBI OCBOEHHS ITPOT'PAMMBLI YYEBHOI'O KYPCA
«TEOMETPUS» HA YIJYBJEHHOM YPOBHE OCHOBHOT'O OBHIEI'O
OBPA3OBAHMUSI

JJUYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE Pe3yJbTAaThl OCBOCHHUS MPOrPaMMBbl [0 MATEMATHUKE XapaKTEPU3YIOTCA B YACTH:

1) naTPHOTHYECKOIr0 BOCIMTAHUS:

MPOSIBJIEHUEM HHTEpeca K IMPOIUIOMY M HACTOSAIIEMY POCCHMCKON MaTeMaTHKH, LEHHOCTHBIM
OTHOILIEHUEM K JIOCTHKEHUSIM POCCUHUCKUX MAaTE€MaTUKOB U POCCUHUCKOM MaTeMaTUYECKOM IIKOJbI, K
UCIOJIb30BAHUIO ATUX JOCTUKEHHM B IPYTUX HayKax M MPUKIAAHBIX chepax;

2) rpa:kIaHCKOr0 U JyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00S3aHHOCTEH TpayKJaHWHA U Peau3alliy €To MpaB, MPEACTaBICHUEM O
MaTEMaTHYEeCKHX OCHOBaX (DYHKIMOHUPOBAHUS PAJNIMYHBIX CTPYKTYp, SBICHUH, TMPOIECIYP



TpaXXTaHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKACHHIO ATHUECKHX
mpoOJieM, CBSI3aHHBIX C MPAKTHYECKUM MPUMEHEHHWEM JOCTIKEHWH HayKH, OCO3HAHHUEM Ba)KHOCTH
MOPAJIbHO-3THUECKUX MPUHLUIIOB B JI€ATEIbHOCTH YUEHOTO;

3) TPy10BOr0 BOCTIUTAHMS:

YCTAaHOBKOM Ha AaKTUBHOE YydyacTHUE€ B pPEHICHUU MPAKTUYECKUX 3aJad MaTeMaTH4eCKOM
HaIPaBJIEHHOCTH, OCO3HAHWEM BAXXHOCTH MaTEMaTHYeCKOro OOpa3OBaHHS Ha TMPOTSKEHUU BCEH
JKU3HU U1 YCTIEIMHOW MpodecCHOHANBHON AESITeNIbHOCTH W PAa3BUTHEM HEOOXOJMMBIX YMEHHIA,
OCO3HAaHHBIM BHIOOPOM W TOCTPOCHHEM WHIAMBUIYAJILHONW TPACKTOPHUH OOpa30BaHUS M YKHU3HECHHBIX
TUTAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3cTeTHYeCKOro BOCIIUTAHUS

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETHUYECKOMY BOCTIPUATHIO MaTEMAaTHIECKIX 00BEKTOB, 3a1a4,
pelieHul, pacCyKIeHH, YMEHUIO BUACTh MaTEMAaTHISCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTEH HAYYHOI 0 MO3HAHUS:

OpHCHTAIlMEeH B JICATEIHPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEJCTaBIECHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MATEeMAaTHICCKOW HAYKU
Kak cQepbl YeIOBEUYECKON JACSATEIBHOCTH, OSTAloB €€ pa3BUTHS W 3HAYMMOCTH Ui Pa3BUTHUS
LUMBWIN3AIMU, OBJAJCHUEM S3BIKOM MAaTEMaTUKH M MAaTeMaTHYE€CKOM KyIbTYpOH Kak CpeIACTBOM
MMO3HAHMS MUPA, OBJIAJCHUEM HaBBIKAMH HCCIIEA0BATEIIBCKOM IEITEIIBHOCTH;

6) ¢usnueckoro BocnUTAHHMS, (GOPMHPOBAHHA KYJIbTYPbl 3A0POBbSI H JIMOLHOHAJILHOIO
0J1aronoJyyus:

TOTOBHOCTBIO MPUMEHSITh MAaTEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBBs, BEJICHUS 3JJ0POBOTO
oOpasa Xu3HH (30pOBOE MHTAHHUE, COATAHCUPOBAHHBIA PEKUM 3aHITHH M OTIbIXa, PEryJspHas
¢u3nveckas aKTHBHOCTB), C(OOPMHPOBAHHOCTHIO HABBIKA Pe(IIEKCHU, PU3HAHUEM CBOETO TpaBa Ha
OLIMOKY M TaKOTO K€ TPaBa IPYroro 4eloBeKa;

7) 3K0JIOTHYECKOr0 BOCTIMTAHMS:

OpHUEHTAIMEH Ha MPUMEHEHHE MAaTEeMAaTHUYECKUX 3HAHHUM U pelIeHus 3a7ad B 00JaCTH COXPAaHHOCTH
OKpY’KaIoIe Cpeibl, TUIAHUPOBAHMS TOCTYIIKOB W OLIEHKH HMX BO3MOXHBIX TOCIEJICTBUN IS
OKpY)Karolllel Cpeabl, OCO3HAHHWEM TJI00AIBHOTO XapakKTepa 3KOJIOTUYECKUX MpoOJieM U MyTed ux
pelieHus;

8) ajanTanum K M3MEHSIIOIIUMCSH YCJIOBUSAM COIUAJIBHOI U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHSAX HEONPEACIEHHOCTH, TOBBIIICHUIO YPOBHA CBOCH
KOMIIETEHTHOCTHU Y€Pe3 MPAKTHUUECKYIO JI€ATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y IPYTUX JIOACH,
npuoOpeTaTh B COBMECTHOM JCSATEIHPHOCTA HOBBIC 3HAHHUS, HABBIKM M KOMIICTCHITUHU U3 OIBITA IPYTUX;
HEO0OXOIMMOCThIO B (JOPMUPOBAHUU HOBBIX 3HAHUHU, POPMYIHPOBATH HJEU, TOHATHUS, TUIIOTE3bI 00
00BEKTaxX | SIBJICHUSIX, B TOM YHCJIE paHee HEM3BECTHBIX, OCO3HABAThH AE(OUIIMTH COOCTBEHHBIX 3HAHUI
1 KOMIIETEHTHOCTEH, TUIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYaIlMI0, BOCIPHHUMATH CTPECCOBYIO CHUTYallMIO Kak
BBI30B, TpEOYIOIIUNA KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMble pEIICHUS U JCHCTBUS,
(hopMyIUpPOBaTh M OLIEHUBATH PUCKHU M TIOCIECTBUSA, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

B pe3ynbrare ocBOCHHS MporpaMMbl 10 MaTeMaTUKE HAa YPOBHE OCHOBHOTO 00mIero oOpa3oBaHHs Y
oOyuatomierocss OyayT copMHpOBaHBI MeTampeIMeTHbIE Pe3yJabTaThl, XapaKTEPHU3YIOIIUECS
OBJIAJICHHEM YHUBEPCATbHBIMU MMO3HABATEIIbHBIMU JEHCTBUSIMH, YHUBEPCATHHBIMHU
KOMMYHUKATUBHBIMU JICHCTBUSMU U YHUBEPCATbHBIMU PETYJIATUBHBIMU JIEUCTBUSIMU.
Ilo3naBaTebHBIE YHUBeEPCcAIbHBIE YueOHbIE NeiCTBUS

ba3oBble Jiornueckne qeiCTBUSA:

BBISIBIIATh M XapaKTePHU30BaTh CYIISCTBCHHBIC IPU3HAKA MATEeMATHYECKUX OOBEKTOB, TOHSATHH,
OTHOIIGHWH MEXIYy TOHATUSAMHU, (OPMYIUPOBATH ONPEICICHHUS TIOHATHHA, YCTaHABIUBATH
CYIIECTBCHHBIM MPHU3HAK KiIacCU(UKAIIUU, OCHOBAHHUS JJIsi OOOOINCHUS M CpPAaBHECHHS, KPUTEPUHU
MIPOBOJIMMOTO AHAJIN3A;

BOCIIPUHUMATh, OPMYITHPOBATH U NMPEOOPA30BBIBATH CYKICHHS: YTBEPAUTEIIBHBIC U OTPUIIATEIIbHEIE,
€IMHUYHBIC, YaCTHBIC U OOIIHE, YCIOBHBIC;



BBISIBJISITH MaTEeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U TMPOTHUBOpeurss B (hakTax, JaHHBIX,
HAOJIFOJICHUSAX W YTBEPXKICHUSAX, Mpeiaratb KPUTCPUW JUIS BBIIBICHHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEYUL;

JIeJIaTh BBIBOJIBI C UCTIOJIB30BAaHUEM 3aKOHOB JIOTHKH, JICTYKTHBHBIX M MHIYKTUBHBIX YMO3AKITFOUCHHIA,
YMO3AKJIIOUEHUH TI0 aHAIOTHH;

pa3dmpaTh J0Ka3aTeNbCTBA MAaTEMAaTHUECKUX YTBEPKIEHUH (TPSAMBIE U OT MPOTHBHOTO), MTPOBOJIUTH
CaMOCTOSITENIHO JOKA3aTEIbCTBA MATEMAaTHYECKUX (PaKTOB, BEICTPAUBATH apTyMEHTAIIUIO, TPUBOJIUTH
IpUMepbl W KOHTPIPHUMEPHI, NPUMEHSTb METOJl MaTeMaTHYeCKOM MHIYKIHH, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKICHHUS;

BBIOMPATh CIIOCOO pernieHust yaeOHoM 3a1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BRIOUPATh
HanboJee MOAXOIAIMNN ¢ yUETOM CAMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHEB).

Ba3oBrbIe uccienoBareLCcKHe AeiCTBHSA .

MCTIOJIb30BaTh BOMPOCH! KaK HCCIEI0BATENbCKUIT MHCTPYMEHT MO3HAHUS, (OPMYIHPOBATH BOMPOCHI,
¢bukcupyronue MpoTUBOpEUYHe, MPOOJIEeMy, CAMOCTOSTENBLHO YyCTaHABIMBaThH HCKOMOE M JaHHOE,
(bopMHpOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHHUE;

MPOBOAWTH IO CaMOCTOATEIBHO COCTABICHHOMY IIJIaHYy OSKCIEPUMEHT, HCCIEeI0oBaHHe IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTUIeCKOro 00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTY COOOMH;
camMocTosTeNbHO  (hopMynupoBaTh 00O0OIIEHHS ¥ BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJIOCHNS, MCCIIEIOBAHUS, SKCIIEPUMEHTA, OIEHUBATH JOCTOBEPHOCTH TOJIYYEHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OOIIIEHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pPAa3BUTHE TPOILECCa, a TAKXKE BBIIBUTATH IPEANONIONKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBUSIX.

Padora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTHh MH(OPMAIIMU, JAHHBIX, HEOOXOAUMBIX AJSl PEIICHUS
3aJauu;

BbIOMpaTh, AHAIM3UPOBATH, CHUCTEMATHU3UPOBATH M HWHTEPIPETHPOBATh WH(GOPMALMIO Pa3TUUHBIX
BUJIOB B (DOPM TIpPEICTABIICHUS;

BbIOMpaTh (GopMy MpeAcTaBlieHUs WH(GOPMALMU U WILIIOCTPUPOBATH pEIIaeMble 3aJayd CXeMaMH,
IrarpaMMaMu, HHOH TpauKon ¥ UX KOMOWHAIHSIMH;

OLICHHMBATh HAAEKHOCTh WMHGOPMALMU IO KPUTEPHUSM, MPEANIOKEHHBIM WIH C(HOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

KoMmyHnKaTHBHBIE YHUBepPCaJIbHbIe YUeOHbIe 1eCTBUA:

BOCTIPUHUMATH M (JOPMYIIMPOBATH CYXK/IEHHUS B COOTBETCTBUU C YCIOBHSIMH H LIEISIMUA OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U MHUCHbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS
0 XOAY peIICHUs 3aa4l, KOMMEHTUPOBATh MOJTyYCHHBIH Pe3yIbTarT;

B XO7€ OOCYXIEHMs 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAaeMOW TeMbI, MPOOJIEMBI, periaeMoi
3aJaud, BBICKAa3bIBaTh HJICH, HAIICJICHHBIE HA TIOWUCK PEIICHUS, COMOCTaBISATh CBOU CYXICHHS C
CYXKJCHHSIMH JPYTMX YYaCTHUKOB JAHANiora, OOHApPY>KWMBAaTh pa3IMYMe U CXOJACTBO IO3WUIUN, B
KOPPEKTHOI opme popMyaupoBaTh pa3HOTIACHS, CBOM BO3PAXKECHUS;

MPEJICTaBIATh  PEe3yabTaThl  pEHICHHs]  3a/Jayd, OKCIEPUMEHTa, HCCICIOBaHUS, IPOCKTa,
CaMOCTOSITEJIbHO BbIOMpaTh (POpMAT BBICTYIUIEHUS C Y4€TOM 3a/lay IMpe3eHTallMd U O0COOeHHOCTeU
ayJIUTOPUH;

MOHMMATh U MCIOJIb30BaTh MPEUMYILECTBA KOMAaHJHOW M HHIMBUIYaIbHOW pabOThl MpU pEIICHUU
y4eOHBIX MAaTEMaTHYEeCKUX 3a7a4, IPUHUMATh IeJh COBMECTHOW JAESITeNbHOCTH, IUIAHUPOBATH
OpraHMU3aIi0 COBMECTHOM paboThl, pacnpeaesisiTh BUIbl paboT, JOroBapuBaThCs, 00CYXKIaTh MIPOLECC
U pe3yabTat paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX JIIOJICH;

y4acTBOBAaTh B T'PYMIOBBIX (hopmax paboThl (00CYyXkaeHUsI, 0OOMEH MHEHHUH, «MO3TOBBIC IITYPMBD» U
WHBIC); BBIOJIHATH CBOIO 4YacTh pa0OThI U KOOPAMHHUPOBATH CBOU JEHCTBUS C JIPYTHMH YIICHAMHU
KOMaH/bl, OIICHMBATh KayeCTBO pe3yibTaTa M KayecTBO CBOET0 BKJaJa B OOIIMI pe3ynbTar Mo
KpUTepusM, cHOpMyITUPOBAHHBIM YIYACTHHUKAMU B3aUMOICHCTBHS.

PeryisiTHBHBIE YHHBepPCAJbHbIE YUeOHbIE AeiicTBUS

Camoopranuzanms:



BBISIBJISITH MPOOJEMBI JUIS PEIICHUs B KU3HEHHBIX M YYEOHBIX CHUTYAIUSX, OPUEHTUPOBATHCS B
Pa3IUYHBIX TTOAX0AaX MPUHATHS PEIICHUI (MHIUBUIYATIbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTABJIATH IUIAH, AITOPUTM PEIICHUs 3a1aud (WM ero 4acTh), BRIOUpATh CIOCOO
perieHus ¢ y4éToM HMEIONIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh M
KOPPEKTUPOBATh BAPUAHTHI PEUICHUH ¢ y4€TOM HOBOM HH(OpPMAITIH.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTE/JIEKT:

BIQJIETh CIIOCOOAMH  CaMONpPOBEPKH, CAMOKOHTPOJSl Tporecca W pe3yibTara  pelIeHUs
MaTeMaTHYeCKOH 3a7ja4ui, CAMOMOTHBAIIMH U PE(IIEKCHH;

MPEABUACTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTh MpPH PEIICHUH 3aJlauyd, BHOCUTb KOPPEKTUBHI B
JeSITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB, HAlIEHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;
OIICHUBATh COOTBETCTBUE pE3YNbTaTa JACSITEILHOCTH TMOCTABICHHOW IENH U YCIOBHSM, OOBSCHATH
OPUYUHBl  JOCTWKEHUS WJIM HEJOCTHKEHHMS 1IeNM, HaXOJWUTh OIIMOKY, JaBaTh OIICHKY
proOPETEHHOMY OTIBITY;

BbIp@XKaTh AMOLIMU TPU HU3YYEHHUH MaTeMaTHYeCKUX OOBEKTOB M (haKTOB, JaBaThb AMOLMOHAIBHYIO
OLICHKY pELICHUS 3a/1auu.

HPEAMETHBIE PE3YJIBTATBI

K koHIty 00y4enus B 7 Kjaacce 00y4JarOIHIACs MOTYYIHT CIICIYIONINE TPEIMETHBIC PE3yIbTaThI:
PacrioznaBaTh H3y4yeHHBIE Te€OMETpUYECKHE (UTYpBI, OIMpeneNsiTh HMX B3aHUMHOE PACIOJIOKEHHE,
M300pakaTh TEOMETPUYECKHE (QUTYpPHI, BBIMOIHATH UYEPTSKU IO YCIOBHIO 3amadd. M3mepsTh
JIMHEWHBIE U YIJIOBbIE BEJIUYMHBL. PemaTe 3a1aun Ha BBIYUCICHUE JJIMH OTPE3KOB U BEJIMUMH YIJIOB.
Jlenath NpUKUAKY U OLICHKY JIMHEHHBIX U YTJIOBBIX BEJIMUMH MPEAMETOB B pPEaIbHOM KU3HU, Pa3MEPOB
MPUPOJIHBIX 00BEKTOB. PaznuuaTh pa3mMepsl 3THX 00BEKTOB MO MOPSAIKY BETUUHHBI.

CTpouTh UepTEKH K TECOMETPUUCCKUM 3a7adaM.

[lonb30oBaTbCs NpU3HAKaMU pPAaBEHCTBA TPEYTrOJbHUKOB, MCIOJb30BaTh IPU3HAKM U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIHLHUKOB MIPU PEIICHUH 3aaY.

[IpoBOIUTB JTOTUYECKHE PACCYKIECHUS C UCTIOJIB30BAHUEM IT'€OMETPHUUECKUX TEOPEM.

[Tonp30oBaThbcs TMpU3HAKAMU PABEHCTBA TMPSMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEIHMAHBI,
MPOBEAEHHOM K TMIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PELICHUU T€OMETPUUYECKUX 3a]1a4.
OnpenensaTh NapajjIebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPhIE OOpa3yeT ¢ HHUMH CEKYIas.
OnpenendaTs NapajjiebHOCTh NPAMBIX C MOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM MPsIMOit
110 TOYEK APYTror IPSIMOM.

Pematp 3a1aun Ha kiieT4aToi Oymare.

[IpoBOUTH BBIYUCICHUS U HAXOAWTH YHMCIOBHIE U OYKBEHHBIC 3HAUEHHUS YIJIOB B T€OMETPUUYECKHUX
3a/layax C MCMOJIb30BAHMEM CYMMbl YIJIOB TPEYrOJbHUKOB W MHOTOYI'OJIbBHUKOB, CBOWCTB YIJIOB,
00pa3oBaHHBIX TPH TEPECEUCHUH JBYX MapaUIeIbHBIX MPSMBIX CEKylIed. PermaTte mpakTuueckue
3a/1a4d Ha HAXOXKIEHUE YIJIOB.

Brnagers monsituem reomerpuyeckoro mecra Touek (I'MT). Ompenensite OuccekTpucy yria u
CEepEeIMHHBIN MEPIEHANKYIISAP K OTPE3KY Kak reoMeTpuyeckre Mecta Touek. [1obp30BaThes MOHATHEM
reomeTpuueckoro mecta todek (I'MT) mpu moka3aTeabCTBE T€OMETPHUUECKUX YTBEPXKIACHUN W TMPHU
pelIeHnu 3a1ay.

@opMyIHpOBaTh ONPENEICHUs OKPYKHOCTH M Kpyra, XOpAbl U JHAaMeTpa OKPYKHOCTH, YBEPEHHO
BIIQJICTh UX CBOMCTBaAMU. YMETh JI0Ka3bIBATh U MIPUMEHSTH 3TH CBOICTBA MIPHU PEILLICHUH 3a/1a4.
Brnagers moHsTHEM ONHMCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMEThb HAXOIWUThb €€ LIEHTP.
Jloka3bpIBaTh U MCIOJB30BaTh (DAaKThl O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYroJbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHBIC IEPIECHAUKYIIAPHI K CTOPOHAM TPEYTrOJIbHUKA IIEPECEKAOTCs B
OJTHOH TOUYKE.

Brnagetes moHATHEM KacaTelbHOM K OKPYXXHOCTH, IOJIB30BAThCS TEOPEMOM O NEPHEHAMKYJISIPHOCTH
KacaTeJIbHOW M pajauyca, MPOBEAEHHOTO K ToukKe KacaHus. Jlokas3biBaTh pPAaBEHCTBO OTPE3KOB
KacaTeJIbHbIX K OKPYXHOCTH, IPOBEAEHHBIX W3 OJHOM TOYKH, M NPHUMEHATH 3TO B PEIICHUH
reOMETPUUECKHUX 3a/1au.

Jloka3bIBaTh M NPUMEHSATH MPOCTEHMIINE T€OMETPUUECKHE HEPABEHCTBA, IOHUMATh UX MPAKTHUYECKHUI
CMBICIL.



HpOBO,Z[I/ITL OCHOBHBIC TCOMCTPHUICCKUC TOCTPOCHHUA C IIOMOIIBIO NUPKYJIIA U JIMHEUKHU.

K koniy o0yuenus B 8 kj1acce 00ydaromuics MOXY4UT CISAYIOIINE IPEAMETHBIC Pe3yabTaThl:
PacriozHaBaTh OCHOBHBIE BH[IbI YETHIPEXYTOJIBHUKOB, X DJIEMEHTHI, MOJIb30BATHCS UX CBOWCTBAMU
IIPY pELIeHUH FeOMEeTPUYECKHX 3a/1ad. Pa3znuyaTh Npu3Haky M CBOMCTBA MapaienorpaMma, poMoa u
MPSIMOYTOJIbHHKA, TOKA3bIBaTh UX U YBEPEHHO IPUMEHATDH IIPU PEIICHUU T€OMETPUUYECKUX 3aad.
Hcnonp30BaTh CBOMCTBA TOUKH IIEPECEUEHNUS MEAMAH TPEYTOJIbHUKA (LIEHTPA Macc) B pELICHUH 3a/1a4.
Brnaners moHsTHEM CpegHEW JIMHMM TpPEyrojbHMKA M Tpaleluy, HPUMEHSATb HMX CBOWCTBA INpHU
pELIeHNN TeOMEeTpUUYECKUX 3a1au. Mcnonb3oBath TeopeMy Paneca U TEOpEMY O MPONOPLIUOHAIBHBIX
OTpe3Kax, IPUMEHSTh UX JJIs PELICHUs IPaKTHYECKUX 3a/auy.

Pacnio3HaBaTh IEHTpalbHO-CUMMETPUYHBIE (UTYPHI M HCIIOJIB30BaTh MX CBOMCTBA INPH PpEIICHUU
3ajad.

Brnanets mNOHATHAMU TOAOOHMS TPEYrOJBHUKOB, KOX(QQHUIMEHTa M0J00Us, COOTBETCTBEHHBIX
3JIEMEHTOB IOJOOHBIX TPeyroibHUKOB. MMeTh mpexacraBieHune o mnpeoOpa3oBaHuMM NOJO0US U O
nogo0HbIX  ¢urypax. Ilomb3oBaThCcsi TpPU3HAKAMU TOAOOWS TPEYTOJIBHUKOB TMPH  PEHICHUU
reoMeTpuueckux 3azad. Jloka3plBaTb M NPUMEHATh OTHOUIEHHS IPONOPIHOHAIBHOCTH B
NPSMOYTOJIBHBIX TPEYrOIbHUKAX. [I[pUMEHATh MOA00MEe B MPAKTUYECKHX 3a/1a4ax.

BeiBoauTh M Mcnonb30BaTh npocteiiimue GopMynbl A IUIOMAAN TPeyrojibHHUKa, MapajuienorpaMmma,
pomba W Tpaneuuu. BeUUCHATH (pa3iMUHBIMU CIIOCOOAMU) IJIOMIAh TPEYrOJdbHUKA W IUIOIIAN
MHOT'OYTOJIBHBIX (UTYp (TIOJIB3YSICh, A€ HEOOXOAMMO, KaJIbKYJIATOPOM). 3HAaTh OTHOLIEHUE TUIOIAAeH
noJOo0HBIX (UTyp W TPUMEHSATh NpPU pEmIeHHH 3a7ad. [IpUMEHSATh TONXy4YeHHbIE YMEHHUS B
MPAaKTUYECKHX 3a/1a4ax.

ITonb3oBatbest Teopemoit [Tudaropa st pemieHuss reoMeTpUYeCKUX U MpakTudeckux 3ajnad. CTpouts
MaTeMaTHYECKyI0 MOJENIb B MPAKTUYECKHX 3aJlayax, CAMOCTOSTEIbHO [eNIaTh 4epTEX M HAXOAUTh
COOTBETCTBYIOILIUE JIJTUHBI.

Brnaners mNoOHATHMEM BIMCAaHHOTO W LEHTPAJIBHOTO YIJa, yIJIa MEXAY KacaTeJbHOW M XOpIOH,
ONHCAaHHOM M BIMCAHHON OKPY>KHOCTU TPEYTOJIbHUKA U YETBIPEXYTOIbHUKA, IPUMEHATh UX CBOMCTBA
IIPU PELIeHNN 3a1a4.

[IpuMeHATh MOJIyY€HHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJENIU Ui 3ajay
peaqpHOM KHM3HM M TPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C MPUMEHEHHEM Mojxolus u
TPUTOHOMETPHH (IIOJIB3YSCh, IJIe HEOOXO0AUMO, KAJIbKYIISITOPOM).

K xoniry o0y4enus B 9 kj1acce 00y4Jaromunics MOTYyYUT CIECAYIOMUE TPEAMETHBIC PE3YIIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIIMH OCTPBHIX YIJIOB, YMETh HAXOJIUTh C UX MOMOIIBIO Pa3THYHBIC
3JIEMEHTHI TIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHUE MPSMOYTOIBHBIX TPEYTOJIbHUKOBY). HaxoauTs
(c MOMOIIBIO KABKYIATOPA) AJIMHBI U YTIIBI Il HETAOJTUYHBIX 3HAYCHUIA.

[Tonp3oBaTbess (opmynamMu TPUBENEHUS W OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM JIJISI
HAXO0/JICHUS COOTHOILLEHUN MEXKIY TPUTOHOMETPUUECKUMHU BETMYMHAMMU.

Jloka3bIBaTh TEOPEMY CHUHYCOB U TEOPEMY KOCHHYCOB, NPUMEHATh MX JUII HAXOXKIACHUS Pa3IMYHBIX
3JIEMEHTOB TPEYroJIbHUKA («PEIICHHE TPEYroJIbHUKOBY»), MPH PEHICHUH TIeOMETPUUECKUX 3ajad.
[IpumeHsTh MoNyYeHHbIE 3HaHUS [IPY PELICHUH IIPAKTUYECKUX 3aa4.

[IpumeHsATh TPUTOHOMETPUIO B 3ajJayaX Ha HAXOXKIEHUE IUIOMIA[M, BBIBOJUTH U BIAACTh
TPUTOHOMETpUUECKUMU GopMylaMu I IUIOMIAAN TpPEYrojibHHMKa, NapajuiesorpamMmma, pomoa,
Tpamenuy, BLIBOJUTh M TNPUMEHATh ¢opmyny [epona u Qopmyny sl IUIOMATU BBITYKIOTO
YETBIPEX YT OJIbHUKA.

Nmetsb npeacTaBieHne 0 rOMOTETUH, TPUMEHSATH B MPAKTUUECKUX CUTYaIUsX.

Hcnons3oBath Teopembl UeBbl 1 MeHenas npy penieHuy 3a1ay.

Hcnonb3oBaTh TEOpEeMbl O BIMCAHHBIX yTJIAX, yriaaX MEXAY XopJaMu (CEKYIIMMH) U yIie MEXIY
KacaTeJIbHOW M XOPAOW NP PELIEHUH FeOMETPUYECKUX 3aJad. /[oka3pIBaTh U MPUMEHSTh TEOPEMBI O
MIPOU3BEJICHUH OTPE3KOB XOP/I, O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.
Bnagers moHATHEM KOOpPAMHAT Ha IUIOCKOCTH, padOTaTh C YpPaBHEHHEM NpPSIMONW Ha IUIOCKOCTH.
Bnagetrs moHSATHSAMU YrIIOBOTO KOA(PHUIIMEHTa W CBOOOTHOTO YieHA, MOHUMATh X T'€OMETPHUYSCKUN



CMBICT M CBSI3b YTJIOBOTO KOX(UIIMEHTA C BO3pacTaHUEM M yObIBAaHHUEM NTUHEHHOW (QYyHKIUU. YMETh
peiatb METOAOM KOOpAWHAT 3adaydd, CBA3AHHBIC C MMAapalICJIBHOCTHBIO W NEPHCHAUKYIIAPHOCTBIO
MpAMBIX, ICPCCCUCHUCM NIPAMBIX, HAXOXKICHNUCM TOYCK IICPCCCUCHU.

BBIBOJII/ITB M BJIAJICTh YPAaBHCHHUEM OKPYKHOCTH. Hcnonb3oBats MCTOA KOOpAWHAT IJIA HAXOXIACHUSA
MepPEeCceueHNl OKPYKHOCTeH U TpsMBbIX. Bnanets dopMylnaMu pacCTOSHUS OT TOYKH JI0 TPSIMOH,
IUIONIAIM TIapajuieJiorpaMMa B KOOPJHMHATAX, WMETh IOHATHE 00 OpPHWEHTHUPOBAHHOW ILIOMIAJIH.
Ilonws30BaThCs MCTOAOM KOOPAMWHAT HA IJIOCKOCTHU, IPUMCHATH €TI0 MPU PCHICHUN I'COMCTPUUCCKUX U
NPaKTUYEeCKHX 3a1ad. [I[puMeHsITh METO/I KOOPAMHAT B MPAKTHKO-OPUCHTUPOBAHHBIX T€OMETPHUECKUX
3aaydax.

Brianets moHsTHEM BEKTOpa. YMETh CKIIAbIBATh U BEIUUTATH BEKTOPHI, YMHOKATh HAa YHCJIO, BIAIETh
npaBujiaMu TPEYroJbHUKAa U MapaliiejorpaMma. BJ'IaZ[eTb MPAKTUYCCKUMU HUHTCPHPCTAIUAMU
BEKTOPOB. YBEPEHHO IOJIb30BaThCS KOOPJAMHATAMH BEKTOpa. BiajneTh Cllo)keHHMEM M BBIYUTAHHUEM
BEKTOPOB, YMHO)KCHHEM BEKTOPA Ha YHCIIO B KOOPIWHATAX.

Nmets npencraBnenue o 6a3uce (Ha TIockocTH). PackimanbiBath BEKTOpHI 1o 0a3ucy. PackmanpiBaTh
BCKTOpPLI CHUJI C IIOMOIIBIO MMPOCHUPOBAHWUA U TPUTOHOMCTPHUYCCKUX COOTHOIICHUH. HpI/IMeHSITB
MOJTyYCHHBIC 3HAHUS B MPOCTEHINTNX (PU3NIESCKUX 3a/1a4ax.

BHaﬂeTB MOHATHUCM CKAJIIPHOI'O0 MPOU3BCACHHSA BCKTOPOB, IOHUMATL €TI0 FCOMeTpI/I‘-IeCKI/Iﬁ CMBICII U
YBEPEHHO MOJIb30BAThCS €0 BBIPAKECHHEM B JICKAPTOBBIX KOOpAHMHATAX. 3HATh TUCTPUOYTUBHOCTH
CKaJISIPHOTO TIPOM3BEIICHUS M €r0 CBsI3b C MPOCHHUpOBaHWEM. [IpUMEHSTH CKalsIpHOE MPOU3BEICHUE
BEKTOPOB JUIsSI HAXOXKACHUS JUTMH M YIJIOB. Pemarh reoMeTpruuecKue 3aa4i ¢ TOMOIIBIO CKAIIPHOTO
npousBeieHus. Mconp30BaTh CKAIIPHOE MPOU3BEICHNE BEKTOPOB B alreOpandeckux M (PU3NIeCKUX
3aavax.

BJ'IaI[eTI) MOHATHUAMU IMPABUIIBHOI'O MHOI'OYI'OJIbHUKA, AJIMHBI OKPYXHOCTHU, AJIWMHBI YT OKPYKHOCTHU
W paJdaHHON Mepbl yIiia, BBIYUCIATH IUIOIIAAL Kpyra M ero 4vacteil. [loHMMaTh CMBICT YHCIa .
[IpuMeHATh MOTy4YEHHbIE YMEHMSI IPU PELICHUH MPAKTUYECKUX 3a]a4. 3HATh UCTOPUUECKHUE CBEICHUS
00 U3MEepEHUH JJTNHBI OKPYKHOCTH U TUIOINAIH KpyTa.

WNmeTs mpejpcTaBieHue O MPeoOpPa3OBaHUM IUIOCKOCTH, O JBIDKCHHUSX. HaXomwWTh OCH, MEHTpPHI
CUMMeTpuH (UTYp, TEHTPHl TOBOPOTA, HAXOJWUTh KOMIIO3WUIMHM MPOCTSHINNX MpeoOpa3oBaHUM.
HpI/IMeHHTL ABVIKCHUSA IJIOCKOCTH ITPU PCHICHUH I'COMETPUICCKHUX 3aaaq.

[TpuMeHSITh TOMYYCHHBIC 3HAHUS HAa MPAKTUKE — CTPOUTh MATEMAaTHYECKHE MOJCIU Ul 3aj1ad
peaﬂBHOI)’I JKM3HU W TPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHUA C IPHUMCHCHUCM HOI[O6I/I$[ u
TPUTOHOMETPHUECKUX (YHKIHIA (TIOTB3YACh, TNIe HEO0XOIUMO, KATbKYISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
e KoJsnyecTBO 4acoB JIeKTPOHHbIE
11/- HanmeHnoBanue pa3siaesioB K n (uudposbie)
| ¥ TeM nporpaMmbl Bcero OﬁllTpo.]'IbeIe pﬁalcanecmne o0pa3oBaTe/IbHbIE BocnuraTte/ibHbI KOMIIOHEHT
paéoThI padoThI pecypes
Havamna TCOMETPHH. - MOOYXJICHHE NIKOJEHUKOB
[Ipocreiimmue co0JIr01aTh Ha OKe
1 rer())MeT ndaeckue Gurypel u | 28 1 bubmmorexa HOK 06IIICHI[I/IHHTI)IG HOPMBI HOBGI[};EI:{I/H[
pH P https://m.edsoo.ru/78c146c4 P P ’
uX cBolcTBa. I3mepeHue mpaBuia  OOLIEHUS,  TPUHIHUIIBI
TCOMETPUYSCKHUX BEIIMIUH yaeOHOM JTUCITUTUTAHBI "
2 T 19 1 Buoauoreka L[OK CaMOOpTraHn3alluu,
JBLHUKH
peyro https://m.edsoo.ru/78c146c4 -  TpHBICYCHHC  BHMMAaHUA
3 [TapannenbHOCTB. Cymma 15 1 bubnnoreka [HOK IIKOJIbHUKOB K HCHHOCTHOMY
YIJIOB MHOTOYTOJIbHUKA https:/m.eds00.ru/78c146¢4 | CTCKTY  M3YHACMBIX  Ha  ypoKax
SIBIIGHUH, BBIPAOOTKY CBOETO K HHUM
[IpssmoyronbHBIE bubnuoreka HOK i
4 7 OTHOIIICHWS
TPEYTOJIbHUKI https://m.edsoo.ru/78c146c4
- WCTIOJIb30BaHUE
5 ['eomerpuaeckue 5 1 bu6morexa HOK | gocnmrarensubix BO3MOYKHOCTEH
HEPaBCHCTBA https://m.edsoo0.ru/78c146¢c4 CoJlepKaHNA yIeOHOTO TIPe/IMETa |
OKpY>KHOCTb. - TNpUMEHEHHE Ha  YypOKe
I'eomeTpuueckue MecTa
6 ToquT‘p come 2 s . BuGmorexa TIOK I/IH;epaK:I/IBHLIX C(bopM paboTHhI
' P https://m.eds00.ru/78c146¢c4 | ¥ AHHXCA, THMYTHPYIOIIHX
MOMOINBID  HHUPKYJIS | MO3HABATEIBHYIO MOTHUBALINIO
JTUHEHKU IIKOJIbHUKOB, JAIOIIUX YyYalluMcs
7 [ToBTOpenne, 00600IICHHE, 10 1 bubnuoteka [OK | BO3MOXHOCTb ~ IPHOOPECTH  OIBIT
CHCTEMaTH3aIlMs 3HAHHUIA https://m.edso0.ru/78c146¢4 | BEACHNUA KOHCTPYKTHMBHOIO JHajora
u KOMAaHIHOU paboThI 51
B3aUMOCHCTBUSA c JIPYTUMU
OBLLEE KOJINYECTBO HHOARMEE
102 6 0 - HHUIIUUPOBAHUE U TIOACPKKY
YACOB 110 ITPOTPAMME

HUCCIIENOBATEILCKON  EITEIbHOCTU
LIKOJILHUKOB.
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8 KUIACC

N KosuuecTBo yacos
[]
11/_ HaumenoBanue pa3zaesioB Konrpo | IIpakTuue | JJeKTpOHHbIE (UHGPOBLIE)
| M TeM porpaMmpl Bcero | abHBIE | cKHe o0pa3oBaTe/IbHBIE pecypchl Bocniurare/ibHBIIf KOMIIOHEHT
padoTthl | padoThI
N bubnuoreka OK - TOOYyXJIeHNE MIKOJFHUKOB COOJII01aTh
1 | YeTblp€XyroapHUKU 22 1 ) 1 YA A
https://m.edsoo.ru/a5ch98eb | Ha  ypoke  oOmIeIpPUHATBIE  HOPMBI
Bubanorexa [{OK | MOBeJeHHs, NpaBuia OOWIEHHS, MPHHIAIIBI
2| Tonotue 16 ! https://m.edsoo.ru/a5cb98eb | YUCOHOM AUCIMIUIMHBL K CAMOOPTaHH3ALIH;
BubmoTeKa 110K - IPUBJICYCHUEC BHUMAHUS IIKOJHHUKOB
3 | [nomann 16 1 . K LEHHOCTHOMY AacCHEKTy H3yd4aeMbIX Ha
https://m.edsoo.ru/a5cb98eb 1 Y p y 3y
OKax SIBIICHHUH, BHIPAOOTKY CBOETO K HHM
Teopema Iludaropa wu bubnmnoreka [HOK P ) P Y
4 18 1 OTHOIIICHUS;
Hayaja TPUTOHOMETPHHU https://m.edsoo.ru/a5ch98eb
- HCIIOJb30BAaHHE  BOCHHMTATEIBHBIX
. Yot 1 20 . BubIHOTEKa [[OK | BO3MOXHOCTEH  cOnepKaHus  yd4eGHOro
YETHIPEXYTOIBHUKI :
PExyT ’ https://m.edsoo.ru/a5cb98eb | IPCAMCTA ;
CBSI3aHHBIC C OKPY)KHOCTBIO - NpUMEHEH e Ha ypoke
5 [ToBTOpenue, oOoOLIEHME, 10 1 bubnuoreka OK | uaTepakTHBHBIX (GOpM pabOThI ydaIIuxcs,
CHCTEeMAaTU3alys 3HaHUI https://m.edsoo.ru/a5ch98eb | ctumymupyromux MI03HABATEJIbHYIO
MOTHBAIIHIO IIKOJIbHUKOB, JTAFOTIIUX
yYaIMcsi BO3MOKHOCTD MPUOOPECTH OIBIT
BEJICHUS] KOHCTPYKTHBHOTO JHAnora u
KOMaH/IHOH pabOThl M B3aMMOJICHUCTBHS C
OBIIEE KOJMYECTBO | 0, | ¢ 0 oy I IIL’LMH_ A
YACOB I10 ITPOI'PAMME ’
- MHUIMHPOBAHHE ©  TMOIJCPKKY
UCCIIeIOBATEIILCKON JeATeIILHOCTU
IKOJIbHUKOB.
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9 KVIACC

Ne KosnuyecTBo yacoB
HaumenoBaHnue pa3jgejioB u Konrpoa | IIpakTu | DJIeKTpoHHbIE (HH(pOBHIE)
1/ | TeM NporpamMMmel Bcero | bHBIE yeckne | 00pa3oBaTesIbHbIE pecypchl BocnuraTe/ibHbII KOMIIOHEHT
n padoThI padoThI
1 | Pemmenue TpeyrotbHuKoB 29 1 bubnnoreka [HOK - MOOYKJIEHHE TIKOJIBHUKOB COOII0IATh
https://m.edsoo.ru/dddde230 | Ha  ypoke  OOIIECHPUHATBIE  HOPMBI
BubnmoTexa [{OK | HMOBE/IeHNs], NpaBuiIa OOIICHHS, NMPHUHIIAIIBL
2| Tonobue TpeyromsHuKos 12 . https:/m.edsoo.ru/dddde230 | Y4eOHO# TMCUHMILIMHBL ¥ CAMOOPTaHH3ALIMK;
BubmoTexa [IOK - MPUBJICUYEHNE BHUMAHUS LIKOJIBHUKOB
3 | Merox koopauHaT 10 1 hitps://m.edsoo.ru/dddde230 | K UCHHOCTHOMY aCIEKTy H3Y4aeMBIX Ha
OKax SIBJICHMI, BHIPAOOTKY CBOETO K HUM
4 | Bexrops 20 1 Bubnuoreka [HOK ZIT)HOHJeHH;I' p y
https://m.edsoo.ru/dddde230 ’
- HCMOJb30BaHHE  BOCIHUTATEIbHBIX
g5 | Auuna OKpYKHOCTH 11 16 1 Brbmoteka LOK | gosmoxmocteit  comepxkanns  yue6HOTO
IUIOINAb Kpyra https://m.edsoo.ru/dddde230 npeaMera ;
bubnmnoreka [HOK - MpUMEHEHUE Ha ypoKe
6 | lswxenns niockoctu 10 https://m.edso0.ru/dddde230 | uarepakTuBHBIX (OpM PabOTHI ydaIIUXCH,
7 [ToBTOpeHwue, 00001IeHE, 12 1 bubnuorexa [HOK | CTUMYIHPYIOIINX MO3HABATEIIbHYIO
CHCTEMAaTH3aIs 3HAHUI https://m.edsoo.ru/dddde230 | MOTHBaLHIO IIKOJIbHUKOB, JAIOIIHX
YYanMcsl BO3MOXHOCTh TTPHOOPECTH OTBIT
BEJICHUS KOHCTPYKTHBHOTO JUajora W
KOMaHJHOW paboThl W B3aUMOJCHCTBUS C
OBILIEE KOJIMYECTBO YACOB 102 6 0 APYTHMH JIIOAbMH,
1O TIPOTPAMME -  HWHUINUAPOBAHHEC W  TIOJICPKKY
UCCIIeIOBATEIbCKON JeSITEIbHOCTH

IIKOJIBHUKOB.
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBSA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

I'eomerpus, 7-9 xmaccel/ AranacsH JI.C., byryzoB B.®., Kagomues C.b. u npyrue, AkunoHepHoe
obmectBo «M3natenpcTBO «IIpocBemenney

METOAUYECKHUE MATEPUAJIBI JIJIS1 YUUTEJISA
I'eomerpust, 7-9 kmaccel/ AtanacsH JI.C., byryzoB B.®., Kagomnes C.b. u apyrue, AKnuoHepHoe
obmectBo «M3natenpcTBO «IIpocBenieHme

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmoreka I[OK https://m.edsoo.ru
ILIOC «Mos mkomax» https://myschool.edu.ru
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