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HOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma no reomeTpun Ha 0a30BOM YPOBHE CpelHEro oomero oopa3zoBaHus
cocTaBiieHa Ha ocHOBe TpeOoBaHMI K pe3ysbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTeiabHOU
nporpaMMbl  cpeiHero  oOmero  oOpas3oBaHMs, MpeacTaBieHHbIX B DenepaibHOM
rOCy/IapCTBEHHOM 00Opa30BaTeIbHOM CTaHAapTe cpeaHero obdmero ooOpasoBanus (IIpukas
Muno6puayku Poccun ot 17.05.2012 1. Ne 413, 3apeructpupoBan MHUHHUCTEPCTBOM FOCTULIUU
Poccuiickoit ®enepanmm 07.06.2012 1., per. Homep — 24480), c¢ yuérom KoHuemnmuu
IpenojaBaHusl PYCCKOro si3blka W JuTepatypbl B Poccuiickoit ®enepanuu (yTBepxaeHa
pacnopspxkenueM [IpaButenncrBa Poccuiickoit @eaepaunu ot 9 anpens 2016 r. Ne 637-p).

OBIIASA XAPAKTEPUCTHUKA YYEBHOT'O IIPEJIMETA «I'EOMETPUS»

I'eomeTpusi KaKk OQUH M3 OCHOBHBIX PA3EJIOB LIKOJIBHOW MaTE€MaTHUKH, UMEIOIIHUN CBOEH
[EeNbl0 00€CleYnTh W3Y4YeHHE CBOWCTB M pa3MepoB (UTYp, MX OTHOIIEHUH M B3aUMHOE
pacmojoXeHue, OMUpaeTcs Ha JIOTMYECKYlO, JOKa3aTeNbHYI0 IWHUIO. L[eHHOCTh wu3yueHus
reOMETPHUH Ha YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHuUs 3aKII0YAETCA B TOM, YTO 00yYarOIIUNCs
YUUTCA TPOBOJUTH JIOKA3aTEIbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3aKIHOUEHHUS,
JIOKa3bIBaTh HMCTHUHHBIC YTBEP)KICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOIHUTH
paccyXIeHUs «OT MPOTUBHOIO», OTIUYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHpPOBATH OOpaTHBIC
YTBEPKACHHUS.

Bropoii nenbio u3yueHus: TeoMeTpUn SIBJISETCS UCMOIb30BaHUE €€ KaK MHCTPYMEHTA IPHU
peIIeHNH KaKk MaTeMaTHUECKUX, TaK U MPAKTHYECKUX 33/1a4, BCTPEYAIOLINXCS B PEaTbHOM KU3HHU.
OOyuarouuiics JODKEH HAY4YMThCS ONPENEIUTh I€OMETPHUECKYI0 (Urypy, OMHMcaTh CIOBaMHU
JTAHHBIM YepTEX WIN PUCYHOK, HAUTH IJIOIA](b 3€MENIBHOTO yYacTKa, pacCUUTaTh HEOOXOJUMYIO
JUTMHY OINTOBOJIOKOHHOTO KaOessi win Tpedyemble pa3sMephbl Tapaxka Juisi aBTOMOOWIIA. DTOMY
COOTBETCTBYET BTOpAasi, BEIYUCIUTENbHAS JIMHUS B M3YYCHUU reoMeTpuu. llpu pemennn 3amad
NPaKTUYECKOTr0 XapakTepa o0ydyaromuncs YUUTCS CTPOUTh MaTeMaTUYecKHe MOJIENIN PeabHbIX
KU3HEHHBIX CHUTyallud, MPOBOAMTH BBIYUCIEHHS M OLICHUWBATh aJ€KBATHOCTb IOJy4E€HHOI'O
pe3ynbTara.

KpaitHe Ba)XHO MOMYEPKUBATH CBSI3M TE€OMETPUH C JAPYTHMH YYEOHBIMH TpEIMETaMH,
MOTHUBUPOBaTb  MCIIOJIB30BaTh  ONPEACNCHHUS  TIeOMETpPUYEeCKUX  (QUryp U TOHATHIH,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJYYEHHBIX YMEHHUH B (PU3MKE U TEXHHUKE. DT CBSI3U Hanbosee
SIPKO BUJIHBI B TeMaxX «BekToper», « TpuroHoMeTpudeckne COOTHOMICHUD, «MeTol KOOpAUHAT
u «Teopema [Tucdaropar.

VYuebHblit Kypc «['eomMeTpus» BKIIOYAET CIEIyIOIIMe OCHOBHBIC pa3fieibl COJEp>KaHMS:
«l'eomerpuueckue GUrypsl W HUX CBOHCTBa», «VI3MepeHHEe TIeOMETpPUYECKHX BEITHUUHY,
«JlekapToBBl  KOOpAWMHATBI HA  IJIOCKOCTH», «BekTopbl», «/IBMKEHHS  IUIOCKOCTHY,
«IIpeoOpazoBanus MOJ00US.

MECTO YYEBHOI'O IIPEJIMETA «I'EOMETPHUS» B YHEBHOM IIJIAHE

Ha uzy4enue yue6HOro Kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kinacce — 68 gacos (2
Yyaca B Hellenr), B 8 kimacce — 68 yacoB (2 daca B Henenwo), B 9 kimacce — 68 vacoB (2 yaca B
HEJIEIIO).



COIEPKXAHUE YYEBHOI'O IIPEIMETA
7 KJIACC

Hauvanpnele monstus reomerpuu. Touka, mpsmas, OTpe3OK, Jiyd. Yroia. Buasl yrios.
BeprukanpHple UM CMEXHBIE yrubl.  buccektpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOKMCTBA OCEBOM cUMMETpHH. [IpruMepbl cuMMeTpun
B OKpPY’KaroIleM MUpE.

OcHOBHBIE IOCTPOEHUS € TIOMOIIBIO LIUPKYJIA U TUHENKU. TpeyroiabHuk. BeicoTa, Mennana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOE1peHHBIN U paBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA.

CpoiicTBa W TNpU3HAaKU PpaBHOOEAPEHHOTO TpeyrosibHuKa. [Ipu3Haku paBeHCTBa
TPEYrOJbHUKOB.

CBolicTBa M NpU3HAKKU NapajuledbHbIX NpsAMbIX. CymMma yrioB TpeyrojbHUKa. BHeniHue
YTJIBbl TPEYTOJIbHUKA.

[TpsimoyronbHbIll  TpeyroabHUK. CBONCTBO MeIWaHbl NPSMOYTOJBHOTO TPEYrOJIbHUKA,
IpOBEAEHHOW K runoreHyse. lIpu3Hakum paBeHCTBa MPSMOYTOJIBHBIX TPEYTOJIBHUKOB.
[TpstMoyTONBbHBIN TPEYTOJIBHUK € yTaoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
Teopema o 0oJIbIleM yrie U 6oblIeil cTopoHe TpeyroibHUKa. [lepneHuKyisap u HaKIoOHHas..

['eomeTpuyeckoe MecTo TodeK. buccekTpuca yriia M CepeAMHHBIA NEPHEHAMKYJSAP K
OTpE3Ky KaK Fr€OMETPUUYECKHE MECTa TOYEK.

OkpyXHOCTb W Kpyr, XOpJa M JuaMeTp, HUX CBoiicTBa. B3aumHoe pacnonoxeHue
OKpY»HOCTH U psiMoi. KacarenpHas U cexymas K OKpykHOCTH. OKpy>KHOCTb, BIUCAaHHAsI B yTOJL.
BrnincanHas u onncaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

YersipéxyronbHuku. Ilapamnenorpamm, ero npusHakd M CBOMCTBA. YacTHble ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton yaBoeHus menuansbl. llentpanbHas cummerpus. Teopema daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojJbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

[TogoGue TpeyronbHUKOB, KOdhduimeHT nomodus. [IpusHaku mogodust TpeyroabHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN MPAKTUYECKUX 3a]1a4.

CpoiictBa momaneit reomerpuueckux Guryp. @opMmyibl A IUIOMIAAH TPEYroJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAACH MOJ00HBIX QUTYp.

Brruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema [Tugaropa. [Ipumenenne reopemsl [Iudaropa npu pemeHnn npaKTHUECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YyIJIa IpsIMOYIOJBHOTO TpeyrojbHUKAa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. TpuroHoMerpuieckue GpyHkiuu yrios B 30, 45 u 60°.

BrnucanHbple M LEHTpaJbHBIE YIJIBI, YTOJI MEXAY KacaTeJIbHOM M XOpAOW. YTJbl MEXIy
XOpAAaMHU U CeKyIMMH. BrivcaHHbIe 1 ONMCaHHBIE YETBIPEXYTOIBHUKHU. B3auMHOE pacrionoxenue
IBYX OKpyxHocTel. Kacanue okpyskHocTeil. O01iue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC



Cunyc, kocuHyc, TanreHc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemwienne TpeyronbHukoB. TeopeMa KOCMHYCOB UM Teopema CHHYCOB. PemieHue
MIPaKTUYECKHX 3a/1a4 C UCIOJb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanue nonodus. [Togodue coOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa 0 POU3BENECHUM OTPE3KOB XOpJ, TEOPEMBI O IIPOU3BEICHUHA OTPE3KOB CEKYLIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, anmuHa (MOIysb) BEKTOpa, COHANpaBICHHBIE BEKTOPBI, MPOTHUBOMOJIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalllyd HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTOpa 10 IBYM HEKOJUIMHEApHBIM BeKTOopaM. KoopauHaTel BEKTOpA.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IIPUMEHEHHUE /IJIs1 HAX0XK/IEHUS JJIMH U YIJIOB.

JlekapToBbl KOOPIMHATBHl HA IUIOCKOCTH. YPaBHEHUS IMpPSAMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U NPSAMBIX. MeTo/1 KOOpAMHAT U €ro IPUMEHEHHE.

[IpaBuiIbHBIE MHOTOYTOJIBHUKH. [[MHa oKkpy>XKHOCTH. ['pagycHas u pagnaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxHocTel. [limomane kpyra, ceKTopa, CermMeHTa.

JIBUKEeHMsI TUIOCKOCTHU U BHYTPEHHHUE CUMMETpHUH QUTyp (3JI€MEeHTapHbIE MPEICTABICHUS).
[TapannensHbiii nepeHoc. [loBopoT.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O
HPEAMETA

W3yuenne reoMeTpur B CpeAHEH HIKOJIE HANpaBIEHO HA JIOCTHIKEHHE OOYyYaroIIMMUCS
CJICAYIOUIMX JMYHOCTHBIX, METAIPEAMETHBIX U MPEIMETHBIX PE3yJIbTaTOB OCBOECHUS y4eOHOIo
npeaMera.

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHHUS IIpOrpaMMbl yueOHOro Kkypca «l'eomerpus»
XapaKTepU3YIOTCSL:

1) naTproTHYECKOE BOCITUTAHUE:

IPOSIBJIEHUEM HMHTEpeca K NPOLUIOMY U HACTOSIIEMY POCCUHCKONM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHMEM K JOCTM)KEHUSIM PpOCCHUHCKHMX MaTeMaTUKOB M POCCHMCKOMN
MaTeMaTHYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX JOCTIXKEHUH B IPYIUX HayKaxX U MPUKIIAJHBIX
chepax;

2) rpax/1aHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

TFOTOBHOCTBIO K BBIIIOJHEHHUIO OOS3aHHOCTEM TIpakAaHWHA W peau3alud ero Ipas,
IpPEJCTAaBICHUEM O MaTEeMaTUYeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TPOLEAYpP TPaKJAHCKOTO O0IIecTBa (HAampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXJIEHUIO ITUYECKUX IMPOOJEM, CBA3AHHBIX C MPAKTUYECKUM IPHUMEHEHUEM JOCTHUKEHUI
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3TUYECKUX NPUHLIUIIOB B JAEATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHUE!

YCTAaHOBKOW Ha aKTHBHOE Y4YacTHE€ B PEUICHUM NPAKTHMUECKUX 3aJad MaTeMaTH4eCKON
HAIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTU MAaTEMAaTUYECKOro 00pa30BaHUS HA NPOTSHKEHUU BCel
YKU3HU JIJIS1 YCIIEIIHON MPOQEeCcCCUOHANbHON eATEIbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U TIOCTPOCHHEM MHIMBHIYaJbHOM TpaeKTOpuu oOpa3oBaHUS U
KU3HEHHBIX IIAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) acTeTUYECKOe BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOIMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTUYECKUX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKJI€HHH, YMEHUIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) IEHHOCTH HAYYHOTO TTO3HAHMUS:

OpUEHTAIlel B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4HBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YeJOBeKa, MPHUPOJbl U 0OIIecTBa, MOHUMAaHUEM
MaTeMaTHYeCKOM HayKu Kak cQepbl YeIOBEYECKOW MAeATEeIbHOCTH, ITAaloB €€ pa3BUTHI U
3HAYUMOCTH JUIsl Pa3BUTHS HUBUIN3AIUH, OBJIQJCHUEM SI3bIKOM MaTeMAaTUKH U MaTeMaTH4eCKOi
KyJIbTYpOH Kak CpeICTBOM IIO3HAHWS MHUpPA, OBJAJACHHEM MPOCTEHIIMMHU HaBbIKaMHU
HCCIIEIOBATEIBCKOM 1E€ATENBHOCTH;

6) ¢usnyeckoe BOCIHMTaHUE, (POPMHUPOBAHUE KYJIBTYpPhl 37I0POBbS M 3MOIIMOHAIBLHOTO
Oyaromnoyry4us:

TOTOBHOCTBIO MPUMEHATH MaTEMaTHUECKHE 3HAHNS B MHTEPECax CBOETO 3/10POBbsI, BEJICHUS
310pOBOTO 00pa3a >KU3HU (3710pOBOE MUTAHUE, COANTAHCUPOBAHHBIA PEXKUM 3aHATHHA U OTIbIXA,
peryisipHasi (puznyecKas akKTUBHOCTb), CPOPMHUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, IPU3HAHUEM
CBOETO MpaBa Ha OUIMOKY U TaKOTO K€ MpaBa APyroro 4eaoBeKa;

7) PKOJIOTHYECKOE BOCTIUTAHUE:!

OpHEHTAaIMel Ha MPHUMEHEHHE MAaTeMaTHYeCKUX 3HAHUHM Ui pellieHus 3aaad B o0jacTu
COXPAHHOCTH OKpYXalollel cpezpl, IJIaHUPOBaHUS IIOCTYIKOB M OLIEHKM HMX BO3MOYKHBIX



HOCJEICTBUM Ul OKpY’Karolled Cpesibl, OCO3HAaHHEM TIJI00AJIbHOTO XapakKTepa SKOJIOTMYECKHX
npoOJeM U MyTeH UX pelIeHHUs;

8) amanTaius K U3MEHSIOLUMCS YCIOBUSM COLIMAIbHOM U IPUPOJIHOM Cpeabl:

TOTOBHOCTBIO K JCUCTBHUSAM B YCIOBHUAX HEONPEICIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4€pe3 MPAKTHUYECKYIO JESITEIBHOCTD, B TOM YUCIIE YMEHUE YYUTHCS Y APYTHX
Jro/iel, MpUoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMSA, HABBIKM U KOMIIETCHIIMU U3
OIIBITA JIPYTHUX;

HE0O0XOIMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4ucie (GopMyJIupoBaTh UIEH,
HOHATHS, TMIIOTE3bl 00 00BEKTaX M SBJICHMAX, B TOM UHUCIIE paHEE HEM3BECTHBIX, OCO3HABATh
ne(UIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCHPUHUMATH CTPECCOBYIO CUTYALUIO
KaK BBI30B, TPEOYIOLIMH KOHTpPMEp, KOPPEKTUPOBaTh NpPUHUMAEMble pEIICHUs U JeHCTBHUA,
(bopMyIMpOBATh U OLIEHUBATh PUCKHU U MOCIEACTBUS, HOPMUPOBATH OIBIT.

METANPEJMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yibTaThl OCBOSHHS padoueil mporpaMmbl MO JUTEpaType i
CpeaHero odmero 0opa3oBaHus JOKHBI OTPAKATH:

OBnaseHre yHUBEPCAIbHBIMU y4eOHBIMY N03HABATEILHBIMHU 1€l CTBUSIMM:
1) 6a3oBbIe JIOTHYECKUE ACHCTBUSA:
o BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OMNpEACNCHUs TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(UKALMU, OCHOBaHUA I 0000IIeHus u
CPaBHEHHSI, KpUTEPHUU TTPOBOJIUMOTO aHAIIN3A;
o BOCIIPUHHUMATh, (POPMYIHPOBATH W TPEOOPA3OBBIBATH CYKIACHHS: YTBEPIUTEIBHBIC U
OTpUIIATEIIbHBIC, SMHIUYHBIC, YACTHBIC U O0IIUE, YCIOBHEIC,
o BBISIBJISITH MaTeMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTUBOpPEUHS B (PakTax,
JMAHHBIX, HAOMIONCHWSX W  YTBEPKICHUSAX, TMpeayiarath KPUTCPUU JUIS  BBISBIICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEYUIL;
o JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKII0YeHH, YMO3aKIIFOUEHUH 110 aHAIIOTUH;
o pa3bupath AOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKIACHHUM (IIpsIMbIE U OT MPOTHUBHOTO),
MIPOBOAMTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTeIhCTBA MATEMATUYECKUX (DaKTOB, BEICTPAUBATh
apryMeHTallMl0, TPHBOJUTH TIPUMEPHl W KOHTPIPHUMEPHI, OOOCHOBHIBATH COOCTBCHHBIE
pacCyKICHHUS;
o BBIOMpaATh CMOCOO pemieHus y4eOHOM 3amaunM (CpaBHUBAThH HECKOJIBKO BapHAaHTOB
peleHus, BbIOMpaTh HamOoJlee TOMXOANIMA € YYETOM CaMOCTOSTEIHHO BBIICIICHHBIX
KpUTEPUEB).
2) 6a30BBIC UCCIIEIOBATENLCKUE JCHCTBHS:
o HCIIOJIb30BATh BOMPOCH! KaK MCCIIEA0BATEICKUH HHCTPYMEHT ITO3HAHUS, (OPMYITHPOBATH
BOTIPOCHI, (PHUKCUPYIONTUE TPOTUBOPEUHE, TIPOOIEMY, CAMOCTOSTEIHLHO YCTAHABIUBATE HCKOMOE U
JTaHHOe, (POPMUPOBATH THITIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3HIINI0, MHEHHUE;
o MPOBOAUTHh IO CaMOCTOSITENIPHO COCTABIEHHOMY IUIaHY HECIOXKHBIA OKCIIEPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OO0BEKTa,
3aBUCHUMOCTEN 00BEKTOB MEXIy COOOIA;



o CaMOCTOSITENILHO (POpMYJIMPOBaTh 0OOOIEHHS U BBIBOJIBI 110 pPe3yJIbTaTaM MPOBEIEHHOTO
HaOJII0I€HUS, UCCIIEI0BAHMSI, OLIEHUBATh JIOCTOBEPHOCTh IOJIyUYE€HHBIX PE3yJIbTaTOB, BHIBOJIOB U
000011IEHHI;
o MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOLECCa, & TAK)KE BBIIBUTATh MPEINOIOKEHHS O
€ro pa3BUTHH B HOBBIX yCJIOBHUSX.
3) pabota ¢ nHpOpMAaIUECH:
o BBISIBJIATh HEAOCTATOUHOCTh U U30BITOUHOCTh UH(OPMAIMH, JTaHHBIX, HEOOXOAUMBIX IS
peLIeHHS 3a]1a9u;
o BbIOMpPATh, aHAIU3UPOBaTh, CHUCTEMATU3UPOBATh W MHTEPIPETUPOBATh HH(OpMAIUIO
pasIMYHbIX BUAOB U (POPM IPEICTABICHHUS;
o BbIOMpPATh (GOpMy MpPEACTABICHUS MHPOPMALUU U UIUIIOCTPUPOBAThH pellaeMble 3aJjauu
cXeMaMH, AuarpaMmMaMu, HHOM rpaduKoi 1 uX KOMOUHALMSIMU;
o OLIEHUBAaTh HAJA&KHOCTh MH(OPMAIMM 10 KPUTEPHSIM, MPEITIOKEHHBIM YUUTEIEM WIIH
c(OpMYIMPOBAHHBIM CAMOCTOSTENBHO.

OBJajieHHe YHUBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH el CTBHSIMU:
o BOCIIPUHUMATH M (DOPMYJIUPOBATh CYKICHUS B COOTBETCTBUHU C YCIOBHSMH M LEISIMU
oOIIeHus1, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MHUCHMEHHBIX
TEKCTaxX, AaBaTh MOSICHEHUS 10 XOIy PEUICHHUS 3a/1a491, KOMMEHTHUPOBATH MOIY4YEeHHBIN PE3yIbTaT;
o B X0Jie 0OCYX/I€HUS 3aJaBaTh BOIIPOCHI 110 CYLIECTBY OOCYX/1aeMOH TeMbl, NPOOJIEMBI,
pemaemMoi 3a1a4n, BHICKAa3bIBaTh HJICH, HAIIEJICHHBIC HA TOMCK PEIICHUs, COMOCTaBISATh CBOH
CYX/IEHUS C CYXKICHUSAMH JPYTUX YYaCTHUKOB Juaiora, oOHapy>KMBaTh Pa3M4He U CXOJICTBO
HO3ULIUH, B KOPPEKTHOU opme (HOpMyIUpOBaTh Pa3HOIIACHSL, CBOU BO3PAKEHHUS;
o MPEJCTABIATh PE3YJIbTAaThl PEHICHUS 3a/1a4yM, SKCIIEPUMEHTa, MCCIEIOBAHUA, MPOCKTa,
CaMOCTOSITENIbHO BBIOMPaTh (popMaT BBICTYIICHHS ¢ YUETOM 337124 MTPE3EHTALIMH U OCOOCHHOCTEN
ayJIUTOPUH;
o MMOHUMATh W HMCIIONB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHINBUAYATFHONH pabOTHI MPH
pelIeHnn y9eOHbIX MaTeMaTHUECKUX 3a71ay;
o MPUHUMATh [IETh COBMECTHOW JESITEIBHOCTH, TUIAHUPOBATH OPTaHMU3ALMI0 COBMECTHOMH
paboThl, pacnpeaenaTh BUAbI padoT, JOroBapuBaThCs, 00CYKIaTh MPOLECC U PE3yIbTaT padOThI,
0000111aTh MHEHUS HECKOILKUX TIOIEN;
. y4acTBOBaTh B I'PYNINOBBIX hopMax paboThl (00CyXIeHHsI, OOMEH MHEHUSMH, MO3TOBbIE
HITYpPMBl U JIpyTH€), BBINOJHATh CBOIO YacTb pabOThl U KOOPIMHHMPOBATH CBOM JIEHCTBHS C
JPYTUMH 4IEHAaMH KOMaHJbl, OLIEHMBaThb KAayeCTBO CBOETr0 BKJIaJa B OOLIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

OsJiaieHne YHUBEPCAJIBHBIMH PeryJissTUBHBIMH 1€l CTBHSIMU:
1) camoopranuzanus:
. CaMOCTOSITENIHO COCTaBJIATh IIJIaH, alTOPUTM pelIeHHsI 3a]jauu (WU €0 4acThb), BHIOUpaTh
croco0 pemeHus: ¢ Y4ETOM WMEIONIMXCS PECYpPCOB W COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEIICHUH ¢ y4ETOM HOBOH WH(MOPMAIIHH.
2) CaMOKOHTPOJIb:
o BJIaJIETh Croco0aMu CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3yJsibTaTa pelieHus
MaTeMaTHYeCKON 3aJ1a4H;
o MPEIBUICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPH PEIICHWH 3a7add, BHOCHUTH
KOPPEKTHBBl B JIEITETBHOCTh HAa OCHOBE HOBBIX OOCTOSITENLCTB, HAWJICHHBIX OIINOOK,
BBISIBIICHHBIX TPYAHOCTEH;



o OLIEHUBAaTh COOTBETCTBHUE pPE3yJbTaTa JEATEIbHOCTH IOCTABICHHON LIEIM U YCIOBHSAM,
OOBSICHATH MIPUUYUHBI JOCTHIKEHHS MJIM HEJTOCTUKEHUS LIEIH, HaXOAUTh OLIMOKY, AaBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJBTATDBI 110 KJTACCAM:

7 KJIACC

Pacrio3HaBaTh HW3ydeHHBIE TreOMETpHYECKHE (UTYpBI, ONpenensaTh UX B3aUMHOE
pacmoioKeHue, U300pakaTh TeOMETPUIECKHE (PUTYPBI, BHITOIHATH YEPTEIKHU IO YCIOBHUIO 3aJa9H.
N3MepsATh NTMHEHHBIE U YIJIOBBIE BEJIMYMHBI. PemaTe 3aauu Ha BBIYHMCIICHUE JJIMH OTPE3KOB U
BEJIMYHH YTJIOB.

Henatp rpyOyr0 OIEHKY JIMHEWHBIX M YIJIOBBIX BEIMYHMH IPEIAMETOB B pEajbHOMN KU3HH,
pa3MepoB MPUPOTHBIX 00BEKTOB. PaznuyaTh pa3mMepsl STUX 0OBEKTOB IO MOPSAKY BETHUHHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKUM 3a]a4aMm.

[Tonp30BaTbCsl MNpU3HAKAMU PABEHCTBA TPEYrOJBbHUKOB, HCIIOJIb30BaTh IPU3HAKH U
CBOIICTBa paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBONUTH TOTUUYECKHUE PACCYKIECHHS C UCTIOIB30BAHUEM I€OMETPUUECKUX TEOPEM.

[Tonp30BaTbCsi NpU3HAKAMHM PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJbHUKOB, CBOMCTBOM
MEJIMaHbl, IMPOBEIEHHOW K THUIIOTEHY3€ MPSIMOYTOJbHOIO TPEYroJIbHUKA, B PEUICHUU
reOMETPUYECKUX 3a]1a4.

OnpenensaTh NapauIeNbHOCTh HPSMBIX C MOMOIIBIO YTIJIOB, KOTOPbIE 00pazyeT ¢ HUMH
cekymas. Onpenenars NapajuieIbHOCTh NPSIMBIX C ITOMOILBIO PAaBEHCTBA PACCTOSHHUI OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK JAPYTOH IPSIMOM.

Pemiate 3a1aun Ha kieTyaToi Oymare.

[IpoBOAWTHL BBIYUCIEHUS W HAXOJUTh YHCIOBbIE U OYKBEHHBIE 3HAYCHHUS YIJIOB B
TeOMETPUYECKHUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOT'OYT'OJIbHUKOB,
CBOMCTB YTJIOB, 00pa30BaHHBIX MIPH MIEPECECUCHHUH ABYX MapaJUICIbHBIX MPSMBIX CEKyIIeH. PemaTh
MPAKTUYECKHUE 33/1a4M HAa HAXOXKJICHHUE YTJIOB.

BrnageTs moHATHEM T€OMETPUUYECKOTO MECTA TOYEK. YMETh ONMPEAEIATh, OMCCEKTPUCY yTria
Y CEpEIMHHBIN NEPIEHAUKYIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK.

DopmMyIHPOBaTh ONPEIETECHUS] OKPYKHOCTH M Kpyra, XOpJbl U JAHAMETpa OKPYKHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA MTPU PEUICHUH 33/1a4.

Brnaners MoHATHEM ONHMCAHHOM OKOJIO TPEYTOJBbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
neHTp. [lomp3oBaThcs GakTamMu 0 TOM, YTO OUCCEKTPUCHI YTIIIOB TPEYTOJIbHHUKA MEPECeKAOTCs B
OAHOM TOYKE, U O TOM, UYTO CEpPEIWHHBIE NEPHNEHIUKYJSIPbl K CTOPOHAM TPEYTrOJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Bnagets nmoHATMEM ~KacaTE€NbHOW K  OKPYKHOCTH, IIOJb30BaTbCid TEOPEMOU O
MEPIECHINKYISAPHOCTH KacaTeIbHOM U panyca, IPOBEAEHHOIO K TOYKE KaCaHUS.

[Tonp30BaTbCcsi MPOCTEUIIMMH TE€OMETPUYECKMMH  HEPAaBEHCTBAMH, IOHUMATh HX
MPaKTHYECKUM CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKHE IIOCTPOEHHUS C IOMOIIBIO LIUPKYJIS U JTUHEUKH.

8 KJIACC

PaCHOSHaBaTI) OCHOBHBIC BHUIBI '—IeTBIpéXYFOJ'IBHI/IKOB, HUX JJIEMEHTHI, IIOJB30BATBCA HUX
CBOWCTBAMH IIPH PEIICHUH T€OMETPHUECKUX 3aj1ad.

[TpuMeHSTh CBOMCTBA TOUKH MIEPECCUCHHS METHaH TPEYTOJIbHUKA (IIEHTPa Macc) B PEIICHUN
3a/1ad4.



Brnaners nmonsTHeM cpeHel JMHUM TPEYrojdbHHUKA W TpalelMH, IPUMEHITh UX CBOMCTBA
IIpU pPELIEHHH reomerpudeckux 3anad. llomp3oBarses Teopemoinn Pameca U TEOpEMOH O
MMPOMNMOPHUOHAIIBHBIX OTPE3KaX, IPUMCHATDH UX IJIS PCHICHUA MPAKTUYCCKUX 3aay.

[TprMeHATH IPU3HAKK OO0 TPEYTOIbHUKOB B PEILIEHUH F€OMETPUUECKUX 3a/1au.

[Tonws3oBatbes Teopemoit [Iugaropa u1st perieHns reOMeTPUYECKUX U MPAKTUYECKUX 3a/1a4.
Ctpouth MaTeMaTHYECKYIO MOJEIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIBHO JIeaTh YepPTEX U
HaxXoIuTh COOTBCTCTBYIOIUC AJIMHBI.

Brnanerp mHoOHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCAa OCTPOrO yIja MpsMOYTOJbHOI'O
TpeyroyibHuKa. [1051b30BaTbCsl STUMU NOHATHAMM I PELICHUS IPAKTUYECKUX 3a/1ay.

Boruncnare  (pasnuuHBIMH - crioco0amu)  IUIOMIA[L  TPEYTOJIbHMKA W IUIOMIAJH
MHOTOYTOJBHBIX GUryp (MONB3YysACh, THI€ HEOOXOAMMO, KambKymsaTopoMm). [IpumeHSITH
IOJIyYEHHbIE YMEHUS B IPAKTHUECKUX 3ajayax.

Brnaners NOHATUSAMHM BIOMCAaHHOTO M ILIEHTPAJIBHOIO yIja, MCHOJIb30BaTb TEOPEMBbI O
BIIMCAHHBIX yTJaX, yriax MeXIy XopJaMu (CEKYIIMMU) U yTIIe MEXly KacaTelbHON U XOpJ01 pu
pelIeHUH TEOMETPUYECKUX 3a/1a4.

Brnaners NMOHATHEM ONMCAHHOIO YETHIPEXYTOJIbHUKA, IMPUMEHATh CBOICTBAa OMMCAHHOTO
4eThIPEXYTOJbHUKA MIPU PEILICHUH 33/1au.

HpI/IMGHﬂTB IMMOJIYYCHHBIC 3HAHUS Ha MPAKTHKEC — CTPOUTH MATEMATUYCCKHUC MOACIIN JIA
3aJga4d peaﬂbHOﬁ JKU3HH U NPOBOJAUTH COOTBETCTBYIOIUC BBIYHUCICHUA C IPUMCHCHUCM HOI[O6I/I$I
U TPUTOHOMETPHH (II0JIB3YACh, I1Ie HE00XO0AUMO, KAJIbKYJIATOPOM).

9 KJIACC
3HaTh TPUTOHOMETPUYECKHE PYHKIIUU OCTPHIX YIJIOB, HAXOJUTh C MX MTOMOIIBIO Pa3ITUYHbIC

3JIEMEHTHI TPSMOYTOJIBHOTO TPEYIrOJIbHUKA («peLIeHHe MNPSIMOYIOJbHBIX TPEYTrOJbHUKOBY).
HaxonuTh (¢ MOMOIIbIO KAJIBKYJIATOPA) JUIMHBI U YIIIbI AJI1 HETAOJUYHBIX 3HAUCHHH.

[Tonb30BaTbes (hopMynaMu MPHUBEAECHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKJIECTBOM
JUISL HAXOXKJEHUS COOTHOLIEHUN MEX1y TPUTOHOMETPUYECKUMU BETUYMHAMM.

Hcronbs30BaTk TEOPEMBI CHHYCOB U KOCHHYCOB JUISl HAXOXKICHHS Pa3IUYHBIX DJIEMEHTOB
TPEYTOJIbHUKA («pELIEHUE TPEYTrOJIbHUKOBY), MPUMEHATh MX IMPH PEIICHHUH T'€OMETPHUECKUX
3az1a4.

Bnaners nonsTusMu npeoOpa3oBaHus MOJ00US, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX
¢uryp. Ilonp30oBaTbes cBOMCTBaMU 110100Ms TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYUCIATH JJIHHBI U
HaXOJUTh YIJIbl y NMOA0OHBIX Guryp. IIpumMeHsaTs cBolcTBa MOAOOMS B MPAKTHUYECKUX 3ajayax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYP B OKPYXKAIOIIEM MHUPE.

[Tosp30BaTbCA TEOpPEMaMU O IPOU3BEIEHUU OTPE3KOB XOpZ, O IMPOU3BEIECHUU OTPE3KOB
CEKYIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbcss BEKTOpaMM, IOHUMATh HUX TE€OMETPHUUECKMH M (U3HUECKUI CMBICI,
IPUMEHSTh UX B PEIICHUH TeOMEeTpUYecKux U (usnueckux 3aaad. [IpuMeHsTh ckajasipHOe
IIPOU3BEICHNE BEKTOPOB ISl HAXOXKICHUS JUIMH U YTJIOB.

Ilonb30BaTbcs METOAOM KOOpPAWMHAT Ha IUIOCKOCTH, IIPUMEHATH €ro B PpELICHUU
F€OMETPUYECKUX U ITPAKTUYECKUX 3a1a4.

BiageTes NMOHATHUAMM NPaBWJIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY’KHOCTH, JJIMHBI JyTH
OKPY’KHOCTM M PaJUaHHOM Mepbl YIVIA, YMETh BBIUMCIATH IUIOMIAAL KpPyra M €ro 4acTem.
IIpuMeEHSATH NOIyYEHHBIE YMEHHUS B IIPAKTUYECKUX 3a1a4ax.

HaxonuTe ocu (WM LEHTPHI) CUMMETPUU (PUTYp, TMPUMEHSTH ABHXKEHHS IJIOCKOCTU B
MPOCTEUIINX CITydasiX.



[IpuMeHATh MOTyYEHHbIC 3HAHUS HA MPAKTHKE — CTPOUTHh MATEMAaTHUECKHE MOJENU JUIs
3a[a4 peaqbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM 11010015
U TPUTOHOMETPHYECKUX (DYHKIHH (TI0JIB3YSACH, I/1€ HEOOXOIUMO, KAIBKYJIISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaumeHoBaHue pa3jiesioB u KouLi1ecTBo dyeKkTpoHHBbIE (LM pPOBbLIE)
n/n TeM NPOrpaMmabl o0pa3oBaTe/ibHbIE PeCYpPChI
4acoB
[Ipocreiimue
1 reoMeTpuuecKkue GUTrypsl U UX 14 bubnmoreka [JOK
cBoiictBa. 3mepenue https://m.edsoo.ru/7f415e2e
r€OMETPUUYECKUX BEITUYMH
bubnnoreka IIOK
2 Tpeyrombrmn 22 https://m.edsoo.ru/7f415e2e
3 [TapannenpHbIe IPsMBIE, 14 bubnuorexa [HOK
CyMMa YTJIOB TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpy’XKHOCTb U KpYT. 14 bubnuoreka [JOK
I'eomeTpuyecKie TOCTPOCHHS https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHnue, 0600MICHNE 4 bu6nunoreka [JOK
3HAHUH https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 68
I[TPOTPAMME
8 KJIACC
Ne HaumeHoBaHue pa3aeioB M TeM KOH:I:E(:BO DuiekTpoHHbIE (UG POBDbIE)
n/n mporpamMmsbl o0pa3oBaTe/IbHbIE PeCypPChI
N bubnmuoreka [JOK
! HerbipSxyronpiiici 12 https://m.edsoo.ru/7f417e18
2 mponopuonammx sTpestix )5 budmorera LIOK
POTIOPH P ’ https://m.edsoo.ru/7f417e18
MOI00HBIE TPEYTOJILHUKH
3 rpeyronmmos amoreyrom. 1q  Buomorea LIOK
pey Y https://m.edsoo.ru/7f417e18
¢uryp. Ilnomanu nogo6HbIX GUTyp
4 Teopema [Mudaropa n Hauamna 10 bubnmnoreka [JOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
Vbl B OKpy)kHOCTU. Brincannsie n
5 OMMCAHHBIE YETHIPEXYTOJIbHUKH. 13 bubnmnoreka [JOK
KacarenbHbie K OKpy)xHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
. bubmuorexa [JOK
6 Hostopenne, obobumenne 3nannuil 4 https://m.edsoo.ru/7f417e18
OBHIEE KOJIMYECTBO YACOB IIO 68

ITPOT'PAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

e HaumeHoBaHue KoanuecTBO DJIeKTPOHHbIE
I /;1 pa3aesioB U TeEM 4acoB (undposbie)
NpOrpamMmbl o0pa3oBaTe/ibHbIE PeCYpPChI
| T Teopens | Bumores 10K
' https://m.edsoo.ru/7f41al2c
Pemenue TpeyroibHUKOB
2| Moot coomomems |10 BuGmotera LIOK
https://m.edsoo.ru/7f41al2c
B OKPY>KHOCTH
bubmuorexa [JOK
3 Bexrope 12 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOpIMHATHI Ha 9 bubmuotexa [HOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE
;| Mmool | Bumores 10K
https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
IUIOIA e
6  JIBmKeHHS IIIOCKOCTH 6 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IEHNE, 7 bu6nuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO HACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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