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IHOACHUTEJIBHAS 3AIINCKA

I'eoMeTpus Kak OAWH W3 OCHOBHBIX Pa3/eliOB IIKOJILHON MaTeMaTUKH, UMEIOIIUN CBOCH IIENIbI0 00SCIICYUTh U3YUYCHHUE CBOMCTB U Pa3MepoB
¢buryp, Ux OTHOLICHHHA M B3aMMHOE PACMOJIOXKEHHE, OMHUPAETCS Ha JIOTMYECKYIO, J10Ka3aTeabHY0 JUHHIO. L[eHHOCTh M3ydeHHs TeOMeTpUH Ha
YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHUS 3aKIIIOYAETCS B TOM, YTO OOYYAIOLIUICS YYHUTCS MPOBOAMTH JOKa3aTelIbHbIE PAcCyXkIEHHUS, CTPOUTD
JIOTUYECKHE YMO3aKJIIOUECHHUs], JOKA3bIBATh HCTUHHBIC YTBEPXKICHHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIACHUS «OT
MPOTHBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYyIUpPOBaTh 0OpaTHBIE yTBepKaAeHUS. Ocoboe 3HaueHne JoKa3aTeabHast JTUHUS UMEET IS
yriyOaEHHOTO U3YYEeHHsI MaTEMaTHKU.

Llenpro M3yueHUs reOMETPUHN SIBIIAECTCA HCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTA IPU PEIIEHUM KaK MATeMATHYECKUX, TaK U MPAKTUYECKUX
3aja4, BCTPEYAIOUIMXCS B PEANTbHON XKU3HU. OOydaromuiicsi TOMKEH HAYYHTHCS ONPEACISITh F€OMETPHYECKYIO (HUTypy, ONMHCHIBATH CIOBAMH
4epTEX WM PUCYHOK, HAUTH TUIOMIAIb 3€MENbHOTO YYacTKa, PACCYMTHIBATH HEOOXOIUMYIO JJIMHY ONTOBOJOKOHHOTO Kalens wim TpeOyeMmbie
pasMepsl rapaxa JUisi aBTOMOOWJISI. DTOMY COOTBETCTBYET BTOpasi, BBIYUCIUTEIbHAs JIMHUS B U3y4YeHUU reomeTpuu. llpu pemenun 3amgau
MPAKTUYECKOI0 XapakTepa 00y4yaronuiicss y4uTCs CTPOUTh MaTeMaTUYECKHUE MOJIETH PEabHbBIX )KU3HEHHBIX CUTYallui, MPOBOIUThH BBIUMCICHUS U
OLICHMBATh aJIEKBaTHOCTH [TOJIy4EHHOT'O pe3yJjbTara.

OcobeHHOCTh Y4eOHOTO Kypca YrIyOJIEHHOTO HW3YyYeHHUS T'€OMETPHUH COCTOMT B TOM, YTO OOydYaromecs HE MPOCTO 3HAKOMSTCS C
ornpeAenEéHHBIMU MOHATHSIMH, a YBEPEHHO OBIIaieBatoT UMU. CyIIeCTBYIOIIME TEMbI IPOrpaMMbl 0a30BOT0 Kypca T€OMETPUHN U3ydaroTcs Ha Ooiee
rIIyOOKOM ypOBHE, a 00yJaroImuecs MpruoOpeTatoT yMEHH s, IOMOTAIONINEe UM YBEPEHHO MTPUMEHSITh CBOM 3HAHUS HE TOJBKO B MAaTEMaTHKE, HO U B
CMEXHBIX TpEIMEeTax, Mpexae Bcero Gpuiznke u mHYOpMaTUKE, a TAKKE IMOJIH30BATHCA MOJYYECHHBIMH 3HAHUSIMUA TIPH PEIICHHH MPAKTHUYECKUX
3azad.

CornacHo yueOHOMY MmiaHy B 7-9 kiaccax usyuaercss yrinyOn€HHBIA y4deOHbIN Kypc «l'eomeTpus», KOTOpPBIN BKIIOYAET CIEAYIOIINE
OCHOBHBIE paznensl coaepxkanus: «Hauama reomerpumn», «TpeyronbHUKN», «OKpYKHOCTBY, «HUeTblpéxyronbHukm», «llogobuey, «meMeHTHI
TpuroHomerpumn», «Ilnomaan», a Takxke «Merton koopauHaT», «BekTops», «IIpeobpazoBanus MIOCKOCTH.

Ha u3yudenune yuebHoro kypca «I'eomerpusi» orBoautcs 306 yacos: B 7 kiacce — 102 yaca (3 yaca B Hezento), B 8 kinacce — 102 gaca (3 yaca
B Heneno), B 9 kimacce — 102 vaca (3 gaca B HeJeqro).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Hayana reomerpun

VicTopust BOBHUKHOBEHUS U pa3BUTHUA reomeTpuu. HauanbHble NOHATHS reomeTpuu. Touka, mpsiMasi, OTpe3ok, Jiyd. [lonsarue o6 akcuome,
TEeOpeMe, 10Ka3aTeIbCTBE, ONIPEIEICHHUH.

B3anMHOe pacnionokeHue To4eK Ha IpsaMoil. MI3Mepenue JIMHbL OTPE3Ka, PACCTOSHUE MEKY TOYKAMH.

[TonymnockocTs 1 yrou. Buast yrios. Mi3mMepeHue BenuuH yrioB. BepTukanbHble U CMEXHBIE yIUIbl. [lapaiienbable U neprneH MKy spHble
npsimble. Pacctosinue ot Touku 10 npsiMoi. buccekrpuca yria.

Jlomanas. Bugapl snomansix. JinHa siomaHoi. MHoroyronbHukH. Ilepumerp mHoroyrosnbHuka. IIoHSATHE O BBIIYKJIBIX M HEBBITYKIBIX
MHOI'OYT'OJIbHUKAX.

[lepBuuHbIe npeAcTaBIEHUs O PAaBEHCTBE PUIYp, UX PACIIOIOKEHUU, CHMMETPUH.

[Ipocreitmune noctpoenust. UHCTpyMEHTHI 1711 UBMEPEHUM U TOCTPOCHUM.

TpeyrojabsHuku

Bunbl TpeyrosbHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIbHBIE, TYNOYTOJIbHBIE, pABHOOEIPEHHbIE, paBHOCTOPOHHUE. MeauaHa, OuccekTpuca u
BBICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyroabHUKOB. IlepBbIif M BTOPOIl MpU3HAKU paBEHCTBA TPEYrOJIbLHUKOB. PaBHOOEIpEeHHBIE TPEYroJbHUKH M HUX CBOMCTBA.
[Tpu3Hak paBHOOEIPEHHOTO TPEYroJdbHUKA. TpeTHil MpU3HaK paBeHCTBA TPEYTOJIbHUKOB.

CooTHo1IeHNs MeX /1y CTOPOHAMU U yIilaMu TpeyrosibHuKa. HepaBeHcTBO TpeyronbHuka. HepaBeHCTBO 0 1IMHE IOMaHOM.

Cummerpuunble Gurypbl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. [IprMepsl cHMMETpUH B OKPY KaIOLIEM MUpE.

IMapajuensHbie npsMmpie. CyMMa yIiioB MHOTOYTOJIbHUKA

[TapannenbHOCTh MPSIMBIX, HCTOPUYECKHE CBEIEHUS 0 nocTynate EBkinaa u o poiau JIoGaueBCKOTo B OTKPBITUM HEEBKIIUI0BON F€OMETPHH.
CpoiicTBa M TNpHU3HAKU MapajyieNbHbIX NpsAMbIX. CyMMa yIJIOB TpeyrojbHUKa. BHemHue yrisl TpeyroibHuka. CymMmMa BHYTPEHHUX YIJIOB
MHOT'OYT'OJIbHUKA U CYMMa BHEIIHHMX YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsimoyroJibHble TPEYroJbHUKH

IIpu3Haku paBeHCTBAa NPSAMOYTOJIBHBIX TPEYroabHUKOB. lleprnenaukynssp u HakiaoHHas. CBONCTBO MeIUaHbBl MPSAMOYIOJIBHOTO
TPEYTOJIbHUKA, TPOBEAEHHON K TUIIOTEHY3€. [IpsIMOyYTroyIbHBIN TPEYroJbHUK C yIiIoM B 30°.

OxpyxHOCTH

IToHATHS OKPYKHOCTH M Kpyra. DJIEMEHThI OKPYKHOCTH U Kpyra: LEHTp, paAnyc, ITMaMeTp, X0op/a, UX CBOMCTBAa. B3anMHoe pacnonoxenue
OKpyXHOCTH U mpsiMoil. KacarenpHas M cekymas K okpyxkHocTu. OKpyKHOCTb, BIHCaHHas B yroi. lIpocreiimme mocTpoeHHs ¢ INOMOIIbIO
HUPKYJISl U JIMHEHKH.

I'eomeTpuyeckne Mecra TOYEK

IlonsATHE O TEOMETPUYECKOM MecTe ToueK. IIpumepsl reomMeTprudeckux MeCT TOYEK Ha IIOCKOCTH. buccekTpuca yria U CepeIMHHBIN
NEPIEHIUKYIISIP K OTPE3KY Kak TeoMeTpudeckue Mecra Touek. OnncaHHas OKpY>KHOCTh TPEYTOJIbHUKA, €€ HEHTP. MeToa reOMEeTpUUECKUX MECT
TOYEK IIPU PEHICHUH F€OMETPUYECKHX 3aady.



IMocTpoeHusi ¢ TOMOIIbIO HUPKYJIA U JUHEHKH
Ucropuueckue cenenus. OOOCHOBaHUSI MPOCTEHITUX IMOCTPOSHWM, 3Tallbl 3aJadyd Ha TOCTPOCHHMsI, PEIICHHE 3a/lad Ha TOCTPOEHHUE
LHUPKYJIEM U JTUHEHKOM.

8 KIIACC

YeTbIpéxyroJbHUKH

[TapannenorpamMm, ero Mpu3HaKku u cBoWcTBa. IIpsaMoyronbHUK, poMO, KBaapar, UX MPU3HAKH U CBoWcTBa. Tpamenus. PaBHOOenpeHHas
Tpaneuusi, e€ cBoiicTBa u npusHaku. [IpsmoyronpHas Tpanenus. CpenHsis JMHUAS TpareLuH.

CpenHsist muHUA TpeyroyibHUKA. MeTo yIBOCHMsI MeJuaHbl TPEYyToJIbHUKA. TeopeMa 0 epeceyeH MEeIMaH TPEYroJIbHUKA.

Teopema ®aneca, Teopema 0 IPONOPLUUOHAIBHBIX OTpe3Kax. Teopema BapuHbOHa AJI IPOU3BOIBHOIO YETHIPEXYTOJIBHUKA.

LleHTpaibHO-CUMMETPHYHBIE (PUTYPHI.

Ilonodue

IlonoOue TpeyronbHUKOB, Ko3¢uiueHnt nonodus. Ilpusnaku mnonoOust TpeyroiabHUKOB. IIpumeHeHume momoOMs NHpU pELICHUU
TFEOMETPUUYECKUX U MPAKTUYECKUX 3a]1a4.

ILnomans

[Tonstue o mmomanu. CpolicTBa mIomiaae reomerpudeckux ¢uryp. Ilpocreiimue QopMynsl isi TUIOHMIAAM TPEYroJbHUKA,
napajuenorpaMma, pom6a u tpanenu. Ilnomanu nogo6usIx ¢puryp. OTHOIIEHHE MO TPEyTroJIbHUKOB.

Teopema IIn¢garopa

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTUUECKUX 3aay.

DJieMeHThl TPUTOHOMETPUH

CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC OCTPOTO yIJa MPSMOYTOJILHOTO TPEYroibHUKA. TpuroHoMerpuyeckre GpyHkuuu yrios B 30°, 45° u
60°. IIponopuroHaIbHbIE OTPE3KU B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

YT1ibl U 4eTBIPEXYTOJIbHUKH, CBAA3AHHBIE C OKPY/KHOCTBHIO

BrrcanHble M LEHTpaJbHBIE YTJIbl, YTOJI MEXKAY KacaTeJbHON M XOpJOW. YTIbl MEXAYy XOpJaMu U CeKyIIMMHU. BrimcaHHble U ONMCaHHbIE
OKPYXKHOCTH TPEYTOJbHUKA M YETBIPEXYTroJIbHUKU. CBOWCTBA M NMPHU3HAKM BIMCAHHOI'O YETHIPEXYrOJbHUKA. B3anMHOE pacnonoxeHue AByX
okpyxxHoctell. Kacanue okpyxnocteil. O01mune KacaTrenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, xocuHyc, TanreHc yriaoB oT 0° mo 180°. OcHoBHOe TpuTOHOMETpHYEecKoe ToxaecTBo. Mdopmynbl npuBenenus. Pemenue
TPEYTOJIbHUKOB. TeopemMa KOCHHYCOB U T€OpeEMa CHHYCOB. PellieHne npakTU4ecKuX 3aJ1ad ¢ HCIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CUHYCOB. Pemienue 3a1a4 reoMeTpuyeCcKOil ONTUKH.

Tpuronomerpuueckue ¢opMyiasl s IUIOMAAM TPEYroJIbHUKA, Mapajuiesorpamma, pomba, Tpamenuu. Popmyrna ['epona. dopmyna
IIJIOIIAIM BBITYKJIOTO YEThIPEXYTOIbHUKA.



ITomoOue TPeyroJiLHUKOB

Xopapl U MOJOOHBIE TPEYrOJIbHUKU B OKPYKHOCTH. Teopema O NMPOU3BEACHHHM OTPE3KOB XOpZ, TEOPEMBI O IMPOU3BEACHUU OTPE3KOB
CEeKylIUX, TeopeMa O KBajJpaTe KacarelbHOW. [IprMeHeHHne npu pelieHur reoMeTpudyeckux 3aaad. Teopembl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

MeToa KoOOpAUHAT

VYpaBHeHHE TpsSMOM Ha TUIOCKOCTH. YTJIOBOH KOX(h(HIMEHT W CBOOOAHBIA YICH, MX T'€OMETPUYECKHUM cMbIca. [lapamienbHOCTh U
MePIEHIUKYISIPHOCTD MPSAMBIX (Yepe3 YyrioBoi K03 hUIIUEHT).

VYpaBHeHHEe OKpyKHOCTH. Haxo1eHHE nepecedeHnil OKPYKHOCTEN U IIPSMBIX B KoopAuHaTax. @opmyiia pacCTOSHMS OT TOYKHU 0 MPSAMOH.
[Tnomans mnapamienorpaMmMa B KOOpAMHATAaX, MOHATHE 00 OpPHEHTUPOBaHHON mwomaau. I[IpuMeHeHne MeTojga KOOPAMHAT B TMPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUUECKHUX 3a/1a4uax.

BexkTopsl

BexTops! Ha muiockocTy. Cll0’KeHHE U BBIYUTaHUE BEKTOPOB — MIpaBUJla TPEYTrOJIbHUKA U MapajienorpaMmma. Y MHOXKEHHE BEKTOpa Ha YUCIIO.
Koopaunatsl BekTopa. CloXeHHe W BBIYMTAHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YMCIIO B KoopauHarax. [I[pumMeHeHue BEKTOPOB B (hU3HKE,
LIEHTp Macc.

[Tonstue o 6a3uce (Ha miuockocTu). PazmoskeHus BeKTopoB 1o Oasucy. CkalsgpHOe MPOU3BEICHHE BEKTOPOB, T€OMETPUUYECKUI CMBICT U
BBIpQ)KEHUE B JEKAPTOBBIX KOOpAWHATaX. JMCTpMOYTHMBHOCTH CKAJSIPHOTO Npom3BeneHUs. CKalsgpHOE NPOM3BEACHHE M TPOCLHHUPOBAHHE.
[IpumeHeHne cKaasipHOrO MPOU3BEACHUS BEKTOPOB JUIsl HAXOKICHUS JJIUH U YIJVIOB. PerieHne reoMeTpuueckrx 3ajad ¢ MOMOUIbIO CKaJIsPHOTO
IIPOU3BE/ICHUS.

JJIMHA OKPY/KHOCTH M IUIOIIAAb KPYyra

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. [[MMHA OKpyXHOCTU. I'patycHast U pajnaHHas Mepa yria, BBIYUMCIEHHUE IMH AYT oKpyxHocTtel. [Tnomanp
Kpyra, cekTopa, cermeHra. Mictopuueckue cBeieHus: 00 M3MEPEHUH JUIMHBI OKPYKHOCTH U IUIOIIAIN KpyTa.

JBuxeHUs JIOCKOCTH

LenTtpansHas cummetpus. LlenTpanbHo-cuMmMeTpuunbie purypsl. [ToBopoT. OceBas cummerpus. OUTYpbl, CHMMETPUYHBIE OTHOCUTEIBHO
HEKOTOpou ocu. IlapanienbHsbiii mepeHoc.

[TonsiTue aBuxeHus U ero cpoiictBa. PaBeHctBo ¢uryp. IlposiBneHus cumMMeTpuu B NPUPOE, KUBOIUCH, CKYJIBITYpE, apXUTEKTYpeE.
Kommno3umuu asuxenuit (mpocteitme npuMmepsl). [I[puMeHeHne B reoMeTpruuecKux 3aadax.



MJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS ITPOTPAMMBI YYEBHOI'O KYPCA «TEOMETPUS» HA YIJYBJIEHHOM
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JIn4HOCTHBIE pe3yJabTAaThl OCBOCHHS IPOrPaMMbl 110 MATEMATUKE XapaKTEPU3YIOTCS B YACTH:

1) maTpMoOTH4€eCKOro BOCIIUTAHUS

IIPOSIBJIEHUEM MHTEpeca K MPOIIJIOMY U HACTOSALIEMY POCCUHCKON MaTEeMaTHKH, IEHHOCTHBIM OTHOLUEHUEM K JOCTHKEHHUSIM POCCHUICKUX
MaTEMaTHKOB U POCCHICKON MaTeMaTHYECKOM IIKOJIbI, K MUCTIOIb30BAHUIO 3TUX JOCTHKEHUH B IPYyrUX HAyKax M NPUKIAJHBIX chepax;

2) rpa:KIaAHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

TOTOBHOCTBIO K BBINOJIHEHHUIO OOS3aHHOCTEH TIpakJaHMHA M pealu3allid €ro Ipas, NPEACTaBICHUEM O MaTeMaTHMYECKHMX OCHOBax
(YHKIMOHMPOBAHUSL PA3IMYHBIX CTPYKTYp, SBJICHUH, NPOIEAYp TPaXTAaHCKOro oOmiecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K
00CYXIEHUIO 3TUYECKHUX MPOOIIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHUEM JIOCTHKEHUI HAyKH, OCO3HAHUEM BaKHOCTH MOPAbHO-3THYECKUX
IIPUHLIMIIOB B AEATEILHOCTU YUEHOTO;

3) TPY10BOr0 BOCIIUTAHHSA:

YCTAaHOBKOW Ha aKTHBHOE YYacTHME€ B pEUIEHUM MPAKTUYECKUX 3a/Jady MaTeMaTUYECKOW HAaNpaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH
MaTeMaTHYecKoro oOpa3oBaHMs Ha MPOTSKEHUU BCEHM JKMU3HM JUIsl YCHEIIHOM NMpoQecCHOHANbHON AESITEIbHOCTH U Pa3BUTHEM HEOOXOIMMBIX
YMEHUH, 0CO3HaHHBIM BEIOOPOM U MOCTPOCHUEM MHAMBUAYAIBHOM TPAEKTOPUHU 00pa30BaHMsI U KU3HEHHBIX IUIAHOB C YUETOM JIMYHBIX HHTEPECOB
1 OOILECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

CIIOCOOHOCTBIO K AMOILIMOHAIBHOMY U 3CTETMYECKOMY BOCHPUATHIO MaTeMaTH4YEeCKHX OOBEKTOB, 3a/1a4, PELICHUH, pacCyXI€HUH, YMEHUIO
BHUJIETh MATEMAaTUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) neHHOCTEH HAYYHOIO MO3HAHUSA:

OpHUEHTAIleN B JIEATEIBHOCTH Ha COBPEMEHHYIO CUCTEMY HAyUYHBIX MPEJCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHsSI UEIOBEKa,
MPUPOABI U 00IIeCTBA, TOHUMAaHUEM MaTeMaTUYeCKON HayKd Kak cepbl YelIOBEYECKOW NeATENIbHOCTH, 3TAloB €€ pa3BUTUS U 3HAYMMOCTH JJIS
pa3BUTHS LUBWIM3ALUM, OBJIAJACHHEM S3bIKOM MAaTEMaTMKH M MaTeMaTHYECKOH KyJbTypOHl Kak CpEACTBOM IO3HAHMS MHPA, OBIAJACHHEM
HaBBIKaMU MCCIIE0BATEIBCKOMN 1€ATEIbHOCTH;

6) ¢pusuyeckoro BocnuTaAHMA, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H IMOLMOHAJIBHOI'0 0JIAr OOy YHsI:

TOTOBHOCTBIO IPUMEHATh MaTeMaTHYeCKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEACHHS 3I0pOBOro o0pa3a >KU3HHU (3710pOBOE MUTAHHE,
cOaTaHCUPOBAHHBIN PEXXUM 3aHATUI M OTHbIXa, peryysipHas (usnuyeckas akTUBHOCTbH), CPOPMHUPOBAHHOCTHIO HaBbIKA pe(eKCUH, MPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAaKOTO K€ MpaBa Jpyroro 4elioBeKa,

7) IKOJIOrM4YeCcKOro BOCIMTAHMS:

OpHEHTAalMel Ha MPUMEHEHHE MaTeMAaTHYEeCKUX 3HAHUM JUIsl pelIeHus 3a7ad B 00JaCTH COXPAHHOCTU OKPYKAIOLIEH cpeibl, JIaHUPOBAHUS
MOCTYTIKOB M OIICHKH UX BO3MOKHBIX IOCIEACTBUH JUIsI OKPYKAIOWIEH Cpeabl, OCO3HAHUEM III00ATBHOTO XapaKTepa SKOJOTHYECKUX MPOodsieM U
IIyTEN UX PELICHUS;



8) ananTauuu K U3MEHSIIOIIUMCS YCJIOBUAM COIMAIBHON U MPUPOIHON Cpeabl:

TOTOBHOCTBIO K JCHCTBHSIM B YCJIOBHSIX HEONPEACTIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH KOMIICTEHTHOCTH 4Yepe3 MpPaKTHYECKYIO
IEATeNIbHOCTh, B TOM 4YHCJIE€ YMCHHE YYUTbCA Y JPYTUX JIOJeH, MpuoOpeTath B COBMECTHOW JESATEIBHOCTH HOBBIE 3HAHWS, HABBIKU WU
KOMIIETEHIMH U3 OIbITA APYTHX;

HEO0XOUMOCTHIO B ()OPMHUPOBAHUU HOBBIX 3HAHUH, (POPMYIHPOBATH WICH, MOHITHUS, THIIOTE3bl 00 0OBEKTaX M SIBICHHUIX, B TOM YHUCIIE
paHee HEM3BECTHBIX, OCO3HABATh Ae(UIIMTHI COOCTBEHHBIX 3HAHUH Y KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE PAa3BUTHCE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAaIMIO, BOCIPHHUMATH CTPECCOBYIO CHTYalMI0 KaK BBI3OB, TPEOYIOMMH KOHTpMED,
KOPPEKTHPOBATh IPUHUMAEMBIE PELICHUS U IeHCTBUA, (POPMYIHPOBATH M OLICHUBATH PUCKHU H MOCIEACTBUS, (OPMUPOBATH OIBIT.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbraTe ocBOeHHS IpOrpaMMbl 10 MaTeMaTHKE Ha YPOBHE OCHOBHOTO 0011ero o0pa3oBaHus y oOydaromerocs OyayT chopMUpPOBAHBI
MeTanpeJIMeTHble Ppe3yJbTaThl, XapaKTEPU3YIOUIMECS OBJIaJEHUEM YHHUBEPCAIbHBIMU I103HABATEIbHBIMU JEHCTBUAMH, YHHUBEPCATbHBIMU
KOMMYHUKaTUBHBIMH J€HCTBUSAMHU U YHUBEPCATIBHBIMU PETYIATUBHBIMU JICHCTBUAMHU.

Ilo3naBaTe/bHBIE YHHBepcAJIbHbIE YUeOHbIe 1eliCTBUSA
Ba3zoBble Jioruyeckue aeiicTBus:

BBISIBJIATh U XapaKTepU30BaTh CYIIECTBEHHbIE INPU3HAKM MaTeMaTHUECKUX OOBEKTOB, IMOHSATUH, OTHOLICHUA MEXIy MOHATHIMH,
(bopMynaMpoBaTh ONpeeNeHHs MOHATUH, yCTaHABIMBaTh CYIIECTBEHHBIH MpPU3HAK KiIacCU(UKAIMHM, OCHOBAHUS JUIs 00OOIIEHUS U CPAaBHEHMS,
KpUTEpUU IPOBOAUMOI0 aHAJIN3a;

BOCIPUHUMATh, (HOPMYIHpPOBaTh M MPeoOpa30OBbIBaTh CYXJACHUS: YTBEPAUTEIbHBIE U OTpULIATEIbHBIC, €AMHUYHBIE, YacTHbIE U OOILIUeE,
YCIIOBHBIE;

BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEpPHOCTH, B3aMMOCBS3M M INPOTHUBOpeunss B (akTax, IaHHBIX, HAONIOJNEHHMSX M YTBEPKICHUSX,
npeaaraTb KpUTEpUu AJIsl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEYNI;

JIeNIaTh BBIBOJIBI C UCTIOJIb30BaHNEM 3aKOHOB JIOTUKH, J€TyKTUBHBIX U HHYKTUBHBIX YMO3AKIIFOUEHUH, YMO3aKIIOUEHHI 110 aHaJIOTUH;

pa3duparh J0Ka3aTelbCTBA MAaTEeMAaTHYECKUX YTBEPXKICHUH (MpsIMbIE W OT MPOTHBHOIO), MPOBOAMTH CAMOCTOSITEIBHO 0Ka3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BEICTPAUBATh apryMEHTAIIMIO, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI, IPUMEHSATh METO/I MaTEMaTUYECKON MHITYKIUH,
000CHOBBIBaTh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0O perieHusl yueOHOM 3aauM (CpaBHUBATh HECKOJIBKO BapUaHTOB PELICHUs, BBIOMpaTh Hanbosiee MOAXOMAUINN ¢ yuEToM
CaMOCTOSITEJILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble uccien0BaTeIbCKUE NeHCTBHA !

UCIOJb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUI HMHCTPYMEHT IO3HaHMA, (OPMYIMPOBATh BOIPOCH], (DPUKCHpYIOLIME HPOTHBOPEUHE,
po0JIeMy, CaMOCTOSTENbHO YCTAHABINBATh HCKOMOE U JaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIMI0, MHEHHE;

MPOBOJIUTH 10 CAMOCTOSITEIBHO COCTABICHHOMY IUIaHY SKCIIEPUMEHT, UCCIEeIOBAaHKE TI0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro
00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKTY COOOM;



CaMOCTOSITENILHO (hOpMyNIMpOBaTh OOOOIIEHHSI M BBIBOJBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOJIOJEHUS, UCCIENI0BaHMs, YKCIECPUMEHTA,
OLIEHUBATh JJOCTOBEPHOCTb MTOJyUYEHHBIX PE3YJIbTATOB, BBIBOJOB 1 0000ICHUH;

IIPOrHO3MPOBATh BO3MOYKHOE Pa3BUTHE IIPOLIECCA, @ TAKKE BBIABUIATh IIPEIIOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

BBISIBJISITH HEIOCTATOYHOCTD U M30BITOYHOCTh MH(POPMALINH, TAHHBIX, HEOOXOJUMBIX ISl PELICHUS 3a/1a4H;

BbIOMPATh, AHATU3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUIOB U (hOPM MpeACTaBICHUS;

BbIOMpPaTh (OpMy NpeacTaBieHUus MH(GOpMAlMM M WUIIOCTPUPOBATH pellaeMble 3a/Jadd CXeMaMH, JuarpaMMaMu, MHOM rpadukoil U ux
KOMOHMHALIMSIMU,

OLIEHUBATh HAAEKHOCTh HH(OPMAIMU IO KPUTEPHSIM, TPEATIOKEHHBIM UIH C(HOPMYITUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBepCAJIbHbIC Y4eOHbIE 1efiCTBHUS:

BOCIIpUHUMATb 1 q)OpMy.HI/IpOBaTB CYKACHUA B COOTBETCTBUH C YCJIOBUAMU U LCTIAMHA 06HICHI/I$I, sICHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO
TOYKY 3pCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, AaBATh MMOACHCHUSA 110 XOAY PCUHICHUA 3ala4, KOMMCHTHUPOBATh HOJIy‘-ICHHLIfI pE3YIbTAT,

B X07ie 00CY’KIeHHUs 3aJ]aBaTh BOIPOCHI 110 CYIIECTBY 00CyKaeMOi TeMbl, IpoOIeMbl, pelaeMoi 3a1a4K, BbICKa3bIBaTh UJI€U, HALIETIEHHBIE
Ha MOMCK PEIIeHUs], CONIOCTABIATh CBOM CYKICHUS C CYXKJIEHUSAMM JPYTrUX YYaCTHUKOB AMAI0ra, OOHapyKUBaTh pa3jinyle U CXOJCTBO MO3ULIUHI, B
KOPPEKTHOH Gopme (HOopMyITHpOBATh Pa3HOTIIACHS, CBOU BO3PAKECHUS;

MpEACTABIATE PE3YJbTAaTbl PCIICHUA 3a4a4u, OKCIICPUMEHTA, UCCICAOBAaHMA, IIPOCKTA, CAMOCTOATCIIBHO BI)I6I/IpaTI) (pOpMaT BBICTYIIJICHUSA C
yu€TOM 3a/1a4 MPe3eHTALUU U 0COOEHHOCTEHN ay IUTOpHH;

MOHMMaTh M HCIOJb30BATh NMPEUMYIIECTBA KOMAHIHOW M WHAMBUIYAIbHOM pabOThl MpU peIIeHHH y4eOHBIX MaTeMaTH4YeCKHX 3ajad,
IIpUHUMATh LECJIb COBMECTHOM ACATCIIBHOCTHU, INNIAHUPOBATH OpraHU3alUIO COBMECTHOM pa60TI)I, pactpeaciATb BUIbI pa60T, J0roBapuBaTbCA,
o0CyX1aTh MPOIECC U Pe3yJIbTaT paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B IPYINOBBIX hopMax paboThl (00Cy eHHs, 0OMEH MHEHUH, «MO3TOBbIE IITYPMbI» U UHBIE); BHIIOIHATH CBOIO YaCTh PaOOTHI
U KOOPJMHHUPOBATh CBOM ACWCTBUS C JIPYyIMMH 4WIEHAMH KOMaH]Ibl, OLEHMBATh KAauyeCTBO pe3yJsibTaTa M KayecTBO CBOET0 BKJajaa B OOLIMIA
pe3ysbTaT no KpUTepusM, chopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCaJIbHbIE YUeOHbIE /1eiiCTBUSA
Camoopranu3anmus:
BBISIBIIATH MPOOJIEMBI JJISI PEIICHUS B KU3HCHHBIX M YUEOHBIX CUTYAIUsIX, OPHCHTUPOBATHCS B PA3TMYHBIX MOIX0aX MPUHSITHS PEIICHUN
(MHAMBUIYATbHOE, TPYTIIOBOE);
CaMOCTOSITENTFHO COCTaBIIATH IUIaH, alTOPUTM pEHIeHHs 3aJadu (WM €ro 4acTh), BBIOMPATh CHOCOO pEIIeHUS ¢ y4ETOM HMEIOIIMXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4€TOM HOBOM MH(OpMAIIHH.
CaMOKOHTPOJIb, SMOUMOHAJIbHbII HHTE/JIEKT:
BJIaJIETh CHOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJS Tpoliecca M pe3ysibTaTa pelIeHHs MaTeMaTHYecKoil 3ajayd, CaMOMOTHBAllUU U
peduexcun;



IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPDH PEIICHHH 3aladd, BHOCHTHb KOPPEKTHBBI B JIEATEIBHOCTH Ha OCHOBE HOBBIX
00CTOSTENBCTB, HAlIEHHBIX OIINOOK, BBIIBICHHBIX TPYIHOCTEIH;

OLIEHUBATh COOTBETCTBUE pe3yjbTaTa [ESATEIbHOCTH IIOCTAaBICHHOW MLEIM W YCIOBHUSAM, OOBSICHATh INPUUMHBI JIOCTUKEHUS WU
HEIOCTHKCHUS 1eJIH, HAXOAUTh OIIHOKY, TaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY;

BBIpA)XaTh 3MOIIMU NIPU U3yUYCHUH MAaTEeMaTHUECKUX OOBEKTOB U (PaKTOB, 1aBaTh SMOLIMOHAIBHYIO OLEHKY PEIICHHS 33aJauu.

INPEAMETHBIE PE3YJIBTATDI

K koHIty 00yueHus B 7 Kjiacce 00y4YarOUIHICS MOTYYHUT CIACAYIONINE MPEAMETHBIC PE3yJIbTAThI:

Pacrio3naBaTh M3y4yeHHbIE TeoOMeTpUYecKue (UTYpbI, ONMPEAEsATh UX B3aUMHOE PACIOJIOKEHHUE, M300paxkaTh reoMeTpuueckue (Gpurypsi,
BBIIIOJIHATH YEPTEKU 110 YCIOBHIO 3a/1auu. M3MepATh TMHENHbIE U YTJI0BbIe BEIMYMHBI. Peliars 3a1aun Ha BBIYMCIICHHUE JIJIMH OTPE3KOB U BETUYUH
YIJIOB.

Jlenath NPUKUAKY U OLEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B PEaTbHOMN JKM3HU, Pa3MEPOB MPUPOJHBIX 00BEKTOB. Paznmuuath
pa3Mepbl ITUX 0OOBEKTOB MO MOPSAKY BETUUUHBI.

CTpouTh 4EPTEKU K TCOMETPUUYECKUM 3a/1auam.

[Tosb30BaThCs TpH3HAKAMU PABEHCTBA TPEYTOJILHUKOB, HCIOJIB30BaTh MPU3HAKM M CBOWCTBA PaBHOOCIPEHHBIX TPEYTOJIBHUKOB IIPH
pEILIEHNH 33/1a4.

[IpoBOIUTH JIOTHYECKUE PACCYKIECHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCcst MpHU3HAKAaMU PABEHCTBA IPSIMOYTOJBHBIX TPEYrOJBbHUKOB, CBOWCTBOM MEAMAaHbl, IPOBEIAEHHOW K THUIOTEHY3€
MPSAMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUH T€OMETPUUYECKHUX 3aa4.

Ornpenenars mapauieIbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOPbIe 00pa3yeT ¢ HUMH cekyias. OnpenensTe napauieIbHOCTh MPSIMBIX C
IIOMOILIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJTHOM MPSAMOU 10 TOYEK IAPYTOU MPSIMOM.

Pemats 3a1aun Ha kieT4aroit Oymare.

[IpoBOIUTH BBIYUCICHUS M HAXOIAUTh YHMCIOBBIE M OyKBEHHBIC 3HAUYECHHS YIJIOB B T€OMETPUUECKHX 3a/auyax C HCIOJIb30BAHHEM CYMMBbI
YIJIOB TPEYTOJIHBHUKOB I MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, 00OpPa30BaHHBIX MPHU MEPECEUECHUHN JBYX MapaJlICIbHBIX MPSMBIX ceKymien. Pemars
MPAKTUYECKHUE 3a/1a4H Ha HAXOXKJICHUE YTJIOB.

Bnagets monsituem reomerpudeckoro mecta Touek (I'MT). Onpenenste OUCCEKTPHUCY YIUIa M CEPEIUHHBIN TMEPIEHANKYISP K OTPE3KY Kak
reoMeTpuueckue mecrta Touek. [lomp3oBarbest moHATHEM reomeTpudeckoro mecta todek (I'MT) mpu mokaszatenbCcTBe TeOMETPHUECKHX
YTBEPKJICHUH U TIPU PEIICHUH 3aa4.

DopMyJIMPOBaTh OINPEIEIEHUS] OKPYKHOCTH W Kpyra, XOpAbl W AUAMETpa OKPY>KHOCTH, YBEPEHHO BJIAJIETh HUX CBOMCTBaAMU. YMETh
JIOKa3bIBaTh U IPUMEHSTh ITU CBOKCTBA IIPU PELIEHUH 3aa4.

Biamets moHsITHEM OMUCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HaXOAUTh €€ IEeHTp. [[0Ka3pIBaTh W MCMOIB30BaTh (DAKTHI O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTOJbHHUKA MEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAMHHBIC MEPIEHINKYIISIPHl K CTOPOHAM TPEyTOJIbHUKA
[IEPECEKAIOTCS B OJTHOM TOUKE.



Brnagets nonsTHeM KacaTelbHON K OKPY>KHOCTH, MOJIb30BATHCSI TEOPEMOM O MEPIIEHIUKYIISIPHOCTH KacaTeIbHOW U pajunyca, IPOBEAEHHOTO
K TOuKe KacaHud. Jloka3bIBaTh PaBEHCTBO OTPE3KOB KacaTeNIbHBIX K OKPYXHOCTH, MPOBEAEHHBIX U3 OJTHOM TOUKH, U MPUMEHATH 3TO B PEIICHUU
reOMEeTPUUYECKUX 3a/1a4.

Jloka3bIBaTh U MPUMEHSTH MPOCTEHIIINE TeOMETPUUECKIE HEPABEHCTBA, IOHUMATh UX MPAKTUYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO IIUPKYJIS U TUHEHKH.

K koH1y 00y4enus B 8 kjiacce 00y4aromuiics moy4uT CieIyroe MpeIMeTHbIE Pe3yIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBHI, I10JIb30BAThCsSl UX CBOWCTBAMHU IIPU PEIICHUU T€OMETPUYECKUX 3a/ad.
PaznuuaTh mpU3HAKM M CBOKMCTBA MapajuiejorpamMma, pomOa W MPsIMOYTOJbHHKA, JOKA3blBaTh UX W YBEPEHHO MPHUMEHATh NpPU PEIICHUU
r€OMETPUYECKHX 3a/1ay.

Hcnonb30BaTh CBOICTBA TOUKH MEepECeUeHUs MEANaH TPEYrojbHUKA (LIEHTpa Macc) B PELICHUH 3a/1a4.

Bnagers moHsTMEM cpeaHEH JIMHUM TPEYyrojbHUKAa W Tpaleluuu, HPUMEHSATh UX CBOWCTBAa IpPHU PELIEHMM TE€OMETPUYECKHMX 3aj]ad.
Hcnonb3oBate Teopemy Paneca U TEOPEMY O IIPOMOPLIUOHAIBHBIX OTPE3Kax, IPUMEHATh UX I PELLIEHUS IPAaKTUYECKUX 3a/1a4.

Pacrio3naBath 1IeHTpaIbHO-CUMMETPUYHBIE (PUTYPHI M UCIIOIB30BATh UX CBOWCTBA IIPU PEILIEHUU 3a7ay.

Brnagets noHstusMu noo0usi TpEyrolbHUKOB, KO3 dUlleHTa MoA00HsI, COOTBETCTBEHHBIX 3JIEMEHTOB MOJI0OHBIX TPEYTroJIbHUKOB. MIMeTh
MPEJICTAaBICHUE O IMPeoOpa3oBaHUM MOM00MS W O TOMOOHBIX ¢urypax. [loap30BaThCS NMPU3HAKAMH TOMOOHS TPEYTOJIHHUKOB IPU PEIICHUU
Tr€OMETPUYECKHX 3a/1a4. Jloka3pIBaTh U MPUMEHSATH OTHOIICHUS TIPOMIOPIIMOHATEHOCTH B MPAMOYTOIBHBIX TpEyroibHUKaxX. [IpumensTe mogodue B
MPaKTUYECKHX 3a/1ayax.

BriBoauTh M MCHONB30BaTh Mpocteiinre GopMyIbl A TUIOMATU TPEeyrojdbHUKa, MapajuienorpamMma, pomOa U Tpameuuud. Beraucnarsb
(paznu4HBIMU CHIOCOOAMM) IIOLIA/Ib TPEYTOJbHUKA U IJIOLAJAM MHOTOYTOJIBHBIX (PUryp (IOJB3YACH, TJ€ HEOOXOAMMO, KabKYISITOPOM). 3HATh
OTHOIIIEHUE TUIOMAEH OI0OHBIX (UTYp U TPUMEHSTH TIPH pelieHnH 3a1a4. [[puMeHsITh oJTydYeHHbIC YMEHUS B MPAKTHUYECKUX 3aadax.

[Tonb3oBatbes Teopemoit Iludaropa s perieHuss TeOMETPUUECKUX M MpakTU4YecKuX 3amad. CTpOUTh MaTeMaTUYeCKyl0 MOJENb B
MPAaKTUYECKUX 33/1a4aX, CAMOCTOSTENBHO JIeJaTh YEPTEXK U HAXOJUTh COOTBETCTBYIOIINE ITTUHBI.

Brnanets moHsATHEM BIHCAHHOTO M LEHTPAIBHOIO YIJja, yrjia MEXAY KacaTelIbHOM W XOpAOW, ONMHWCAHHOM M BIHCAHHOM OKPYKHOCTH
TPEYTObHUKA U YETHIPEXYTOJILHUKA, TPUMEHSITh UX CBOMCTBA MPH PEIICHUU 3a/1ad.

[IpuMeHATh TMOJy4YEHHbIE 3HAHUSA HA NPAKTUKE — CTPOUTh MaTE€MaTUYECKHE MOJENIM JUIsl 3ajady peaJlbHOW KU3HM U IPOBOJUTH
COOTBETCTBYIOIIME BHIUMCIICHUS C TPUMEHEHHEM TOJJ00MS U TPUTOHOMETPHUH (IIOJIb3YsICh, T HEO0OXOAUMO, KAJIBKYIATOPOM).

K koHI1ly 00yueHus B 9 kiiacce 00yyaroufiics MoxyduT ciaeayIouiie NpeAMeTHbIE Pe3yIbTaThl:

3HaTh TPUTOHOMETpPUYECKHE (YHKIHMU OCTPBIX YIJIOB, YMETh HAXOAWUTh C MX IOMOIIBIO PA3IHYHBIE 3JEMEHTHl MPSIMOYTOJILHOIO
TPEyroJIbHUKa («pelieHre MPSIMOYTOJIbHBIX TPEYTroJbHUKOB»). HaxomuTh (C MOMOLIbIO KaJbKyNIsATOpa) JUIMHBI M YTJbI JJIS HETaOIMYHBIX
3HAYECHUH.

ITonp3oBaTbes (opMysiaMu TPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUUYECKHUM TOXKJIECTBOM Ul HAXOXJIEHHUS COOTHOILIEHUH MEXAy
TPUTOHOMCTPHUYCCKUMUA BCIIMUYNHAMMU.



Jloka3bIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHSATh UX I HAXOXKACHUS Pa3IMUHBIX JIEMEHTOB TPEYrojbHHUKA («peleHue
TPEYTOJILHUKOBY), IPH PELICHUH T€OMETpUUECKUX 3a7au. [I[pUMeHATh MOoTy4YeHHbIE 3HaHWsSI TP PELIEHUN PAKTUYECKUX 3aay.

[IpyMeHATh TPUTOHOMETPHIO B 33/1a4ax Ha HaXOXJIEHHUE IJIOLIA 11, BBIBOJUTH U BIa/leTh TPUTOHOMETPUUECKUMHU (GOPMYJIaMu AJIs IUIOIAAN
TPEyroJIbHUKa, Mapajuiejorpamma, pom0a, Tpameuud, BBHIBOOUTh W NPUMEHATh (opmyiay l'epoHa u ¢dopmyny Ans IJomaay BBITYKIOTO
YETBIPEXYTOJIBHUKA.

HmeTp nipencTaBiieHne O TOMOTETHH, IPUMEHATH B IPAKTUYECKUX CUTYaLUsIX.

Hcnonb3oBate Teopemsl UeBbl 1 MeHenast Ipu pelIeHUH 3a1a4.

Hcnonb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXIY XOpJAaMH (CEKyIIMMHU) U yIie MEXIy KacaTelbHOM M XOpI0H IpH pelieHuH
reOMETPUUYECKUX 3a/1a4. JJoka3bIBaTh U IPUMEHITH TEOPEMBI O MPOU3BEACHUM OTPE3KOB XOpA, O MPOU3BEIACHUM OTPE3KOB CEKYIIMX, O KBaapaTe
KacaTeIbHOM.

Bnaners moHATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaThb C ypaBHEHHEM MPSAMONW Ha IUIOCKOCTH. Biajgers MHOHATHSAMU YIJIOBOTO
Kod(QunreHTa 1 CBOOOAHOTO YeHA, MOHUMATh MX T€OMETPHUECKUI CMBICI U CBS3b YIJIOBOTO K0d(duimeHTa ¢ Bo3pacTaHHEM M YOBIBAaHHEM
JUHEHHONW (yHKIMU. YMeTh pellaTh METOJOM KOOpAMHAT 3aJaud, CBA3aHHbIE C MapajUIeIbHOCTbIO W IMEPHEHIUKYISIPHOCTHIO MPSIMBIX,
[IEPECEYCHUEM TNIPSAMBIX, HAXOKIEHUEM TOYEK I1EPECCUCHUS.

BbIBOANTE 1 BIaIETh ypaBHEHUEM OKPYXKHOCTH. McIIonb30BaTh METOA KOOPANHAT JJI HAX0XKICHUS IEPECEUCHUM OKPYKHOCTEH U MPSIMBIX.
Bnaners gopmynamu paccTOSIHHSL OT TOYKH JO NMPSMOH, IJIOLIATU IMapajuiejorpaMma B KOOPAWHATAaX, UMETh MOHITHE 00 OpHEHTHPOBAHHOW
wiomaay. [Tonb30BaTecs METOJOM KOOPIMHAT Ha MJIOCKOCTHU, IPUMEHSTH €r0 MPU PELIEHUU T€OMETPUUECKUX U MPAKTHUECKUX 3a1ad. [IpuMenars
METOJl KOOPAWHAT B IPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a7auax.

Bragers moHsATHEM BEKTOpa. YMETh CKJIAIbIBATH W BBIYMTATh BEKTOPHI, YMHOXKaThb Ha YHCJIO, BIAaJETh NPABWJIAMHU TPEYTOJILHHKA U
napajuieorpamMma. Branerp NpakTHUECKMMH MHTEPIPETAlUsSIMH BEKTOPOB. YBEPEHHO IIOJI30BAaTbCA KOOpAMHATaMU BeKTopa. Bnaners
CJI0)KEHHEM U BBIUMTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpA Ha YUCIIO B KOOPAMHATAX.

Wmers mpencrtaBnenue o 6asuce (Ha miockoctu). PacknaneiBate BeKTOpel 1Mo 0Oaszucy. PackiaapiBaTh BEKTOPHl CHJI C MOMOILBIO
MPOEIMPOBAHUS U TPUTOHOMETPUYECKHX COOTHOIIEHUN. [[puMeHsTh NOoTy4YeHHbIe 3HAaHUS B TPOCTEUIINX (PU3NUECKUX 3a]auax.

Bragers moHATHEM CKaJspHOTO MPOU3BEAEHUS BEKTOPOB, MOHMMATh €ro T'€OMETPUYECKHUN CMBICI W YBEPEHHO IOJIb30BAThCA €ro
BBIpQKEHUEM B JIEKapTOBBIX KOOPAMHATAX. 3HATh JUCTPUOYTHBHOCTH CKAJSIPHOTO MPOU3BENEHHUS U €ro CBSA3b C IpoerupoBaHueM. [IpumeHsITH
CKaJISIPHOE MPOU3BEEHUE BEKTOPOB JUIsl HAXOKIEHUS IJIUH U yIioB. PemaTs reoMeTpudeckue 3a1aui ¢ MOMOIIBIO CKAJISIPHOIO ITPOU3BENEHUS.
Vcrnonb30BaTh CKaJIIPHOE MPOU3BEICHHE BEKTOPOB B AlIreOpandeckux 1 (pu3nuecKux 3aaavax.

Brnagetrs NOHATHSAMYU MPaBUILHOIO MHOTOYTOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUIMHBI AYTH OKPYKHOCTH U PaJIuaHHOM Mephl yriia, BBIYUCIATh
wiom@anab kpyra u ero vacreid. [lonumarp cmbicn yucna w. IIpuMeHSATh moslydeHHbIE YMEHHS NpU PEIIEHUH NPAaKTHUYECKUX 3a7ady. 3HATh
UCTOPUYECKHE CBECHUS 00 U3MEPEHUHU JITUHBI OKPYKHOCTH U TUIOLIAAN KPYyTa.

Hwmers mpejcTaBieHue o NMpeoOpa3oBaHUM IJIOCKOCTH, O JABIKEHHMAX. HaXxoauTh OcCH, LEHTPbl CUMMETPUU (PUTYp, LIEHTPHI HOBOPOTA,
HaXOJUTh KOMIIO3UIIMU IPOCTEHIINX MTpeoOpa3oBaHuil. [IpMMeHATh IBUKEHUS TUIOCKOCTH NPH PELLICHUH F'€OMETPHUECKUX 3ajad.

[IpyMeHATh IOJIyYEHHBIE 3HAHHWA Ha IPAKTUKE — CTPOUTh MAaTEMaTH4YECKHME MOJEIH JUIsl 3aJad PEalbHOM JKU3HM M IPOBOJUTH
COOTBETCTBYIOIIME BHIUMCIICHUS C TPUMEHEHHEM TOJ00HS U TPUTOHOMETPUUECKUX (DYHKIHIA (TI0IB3YACH, IIe HE00X0AUMO, KAIbKYISTOPOM).



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
KoJinuecTBO 4acoB
HaunmeHoBaHue pa3/iesioB U TeM DjekTpoHHbIe (P POBbHIE)
Ne o/ Kontpoabnbsie IlpakTHueckue
NMPOrpamMMbI Bcero oOpa3oBaTe/IbHbIE Pecypchl
padoThI padoThbI
Hauana reomerpuu. [Ipocreiimmue .
Caiit I'ymna https://math7-
1 remfeTp HUCCKHC (HIYDBI H X 28 1 vpr.sdamgia.ru/ POIII
CBOHCTBA. M3MepeHHe reoMeTpHIeckiX https://resh.edu.ru/subject/17/7/
BEJIMYNH
Caiit I'yiuna https://math7p-
2 TpeyroapHUKH 19 1 vpr.sdamgia.ru/ POII
https://resh.edu.ru/subject/17/7/
[Mapamnensaocts. CyMMa yriioB Caiit FyHI?IHa nttps://math7p-
3 MHOTOYFOIbHIKa 15 1 vpr.sdamgia.ru/ POIII
https://resh.edu.ru/subject/17/7/
Caiir I'ymuna https://math7p-
4 [IpsiMoyronbHBIE TPEYTONBHUKH 7 1 vpr.sdamgia.ru/ POII
https://resh.edu.ru/subject/17/7/
Caiir I'ymuaa https://math7p-
5 ['eomeTpHuyecKrie HEPaBEHCTBA 5 1 vpr.sdamgia.ru/ POIII
https://resh.edu.ru/subject/17/7/
OxpyxHOCTb. [ 'eoMeTprUecKkre MecTa Caiir I'ymuaa https://math7p-
6 Touek. [TocTpoeHust ¢ MOMOIIBIO 18 1 vpr.sdamgia.ru/ POIII
LUPKYJIS U JIMHEHKH https://resh.edu.ru/subject/17/7/
MoToperiie, oGobmere Caiit FYHIT/IHa https://math7p-
7 ’ L 10 1 vpr.sdamgia.ru/ POIII
CHETENATHSAMITE SHATIH https://resh.edu.ru/subject/17/7/
OBUIEE KOJIMYECTBO YACOB I10 102 7 0
[TPOTPAMME



https://math7-vpr.sdamgia.ru/
https://math7-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/7/
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https://math7p-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/7/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/7/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/7/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/7/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/7/
https://math7p-vpr.sdamgia.ru/
https://math7p-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/7/

8 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acosB

JaekTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabnsie IIpakTnyeckue
NporpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Caiit I'ymmna https://math8-
1 YeThIpEXyTroabHUKH 22 1 vpr.sdamgia.ru/ POIII
https://resh.edu.ru/subject/17/8/
Caiir I'ymuna https://math8-
2 ITomobOue 16 1 vpr.sdamgia.ru/ POIII
https://resh.edu.ru/subject/17/8/
Caiit I'ymmna https://math8-
3 ITnomans 16 1 vpr.sdamgia.ru/ POIII
https://resh.edu.ru/subject/17/8/
Teopema [Tudaropa u Hauana Caiir Fym?IHa hitps://math8-
4 P 18 1 vpr.sdamgia.ru/ POIII
https://resh.edu.ru/subject/17/8/
VYTIuBl 1 4eTBIPEXYTOJIBHUKY, CBA3aHHBIE C Caiir FyH.I{/IHa https:/math8-
5 OKPYKHOCTEO ’ 20 1 vpr.sdamgia.ru/ POIII
https://resh.edu.ru/subject/17/8/
MobTopenue, 0GoGmenue Caiir FyIJ_IT/IHa https://math8-
6 ’ L 10 1 vpr.sdamgia.ru/ POIII
CHOTEMATHSAMITT SHAHIH https://resh.edu.ru/subject/17/8/
OBIIEE KOJIMYECTBO YACOB I10 102 5 0
ITPOI'PAMME



https://math8-vpr.sdamgia.ru/
https://math8-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/8/
https://math8-vpr.sdamgia.ru/
https://math8-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/8/
https://math8-vpr.sdamgia.ru/
https://math8-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/8/
https://math8-vpr.sdamgia.ru/
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https://resh.edu.ru/subject/17/8/
https://math8-vpr.sdamgia.ru/
https://math8-vpr.sdamgia.ru/
https://resh.edu.ru/subject/17/8/

9 KJIACC

KoanuecTBo yacoB
HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(POBHIE)

Kontpoabubie IIpakTnuyeckue
NporpamMmal Bcero

padoThI padoThbI

Ne i/t
o0pa3oBaTe/ibHbIE PeCYpPChI

Caiir I'ymnna
https://oge.sdamgia.ru/?redir=
POIII
https://resh.edu.ru/subject/17/9/

Caitr I'ymuna
https://oge.sdamgia.ru/?redir=
POIII
https://resh.edu.ru/subject/17/9/

Pemennie TpeyroabHUKOB 22 1

[Tonobue TpeyroasHUKOB 12 1

Caitr I'ymuna
https://oge.sdamgia.ru/?redir=
POIII
https://resh.edu.ru/subject/17/9/

Meroa koopAauHAT 10 1

Caitr I'ymuna
https://oge.sdamgia.ru/?redir=
POIII
https://resh.edu.ru/subject/17/9/

BexTopsl 20 1

Caiit I'ymuna
https://oge.sdamgia.ru/?redir=
POII
https://resh.edu.ru/subject/17/9/

JInvHa OKpY»HOCTH H ILJIOIIAb Kpyra 16 1

Caitt I'ymuna

10 1 . .
JBHDKeHHA M110CKOCTH https://oge.sdamgia.ru/?redir=



https://oge.sdamgia.ru/?redir=
https://resh.edu.ru/subject/17/9/
https://oge.sdamgia.ru/?redir=
https://resh.edu.ru/subject/17/9/
https://oge.sdamgia.ru/?redir=
https://resh.edu.ru/subject/17/9/
https://oge.sdamgia.ru/?redir=
https://resh.edu.ru/subject/17/9/
https://oge.sdamgia.ru/?redir=
https://resh.edu.ru/subject/17/9/
https://oge.sdamgia.ru/?redir=

[ToBTOpeHME, 0000MIIEHNE,
CHCTeMaTHu3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

12

102

POIII
https://resh.edu.ru/subject/17/9/
Caitt 'ymmna
https://oge.sdamgia.ru/?redir=
POIII
https://resh.edu.ru/subject/17/9/



https://resh.edu.ru/subject/17/9/
https://oge.sdamgia.ru/?redir=
https://resh.edu.ru/subject/17/9/
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