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IHosicHuTe IbHAS 3aNIMCKA

Pabouast mporpamma ydyebHoro mpeamera «l'eomerpusi» (mpeameTrHas 00JacTb
«Marematuka W uH(QOpMaTHKa») HA YpPOBHE OCHOBHOro oO0IIero oOpa3oBaHUs
cocTaBjieHa Ha ocHoBe TpeOoBaHUil K pe3yibTaTaM OCBOEHUS MPOTpaMMbl OCHOBHOTO
obmiero oopazoBanusi deneparbHOTO rOCYAapCTBEHHOTO 00pa30BaTENBHOTO CTaHIapTa
OCHOBHOTO o0miero obpazoBanusi, denepanbHON aganTUPOBaAHHONW 00pa30BaTENbHOM
porpaMMbl  OCHOBHOIO 001miero oOpa3oBaHHs, MpPOrpaMMbl y4eOHOTO Kypca
«Teometpusiy  DenepanbHOl  pabodeil mporpaMMbl 1O  y4eOHOMY  TMPEAMETY
«Maremarnka», a  TaKKe  OpHEHTUpPOBaAaHA  HA  LEJIEBBIE  IPUOPUTETHI,
chopmynupoBaHHbIe B (penepaibHOi paboueit mporpaMme BOCIUTAHMUS.

PabGouass mnporpamma mo yuyebHomy mpeamery «['eomerpus»  (manee
COOTBETCTBEHHO — MPOrpaMMa MO T'€OMETPUH, T€OMETPUSI) BKIKOYAET MOSICHUTEIbHYIO
3aMKCKY, CoJiepKaHUuEe OOy4YEeHUsl, IIJITAHUPYEMbIE PE3YyIbTaThIOCBOECHUS MPOrPAMMBI 10
reOMETPUHU, TEMATUUECKOE MIIAaHUPOBAHUE.

[TosicHuTenbHAs 3amucKa OTpa)kaeT OOUIUE LU U 3a/1a4d U3YYEHHS] T€OMETPHH,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakXe MOAXOAbl K OTOOPY COJIEp)KaHUS U
ONPEIEICHUIO IIaHUPYEMBIX PE3YJIBTATOB.

Conmepxxanue 0OydeHHs pacKpbIBa€T COJEp)KaTelIbHbIE JIMHUH, KOTOpBIE
MpeaiaraloTcs s 00513aTeIbHOT0 M3YYEHUsI B KaXKJOM KJIacce Ha YpPOBHE OCHOBHOTO
o0111ero oOpa3oBaHusl.

[Inanupyemble pe3yabTaTbl OCBOEHHS MPOTPaMMbl MO TE€OMETPUU BKIHOYAIOT
JUYHOCTHBIE, METAIllPpEAMETHBIE PE3YyJbTaThl 3a BECh IMEpPUOJ OOYyYEeHHs Ha YpPOBHE
OCHOBHOTO 0O01Iero o0pa3oBaHuUs, a TAKXK€ NMPEAMETHbBIC JOCTHMKEHHS ydallerocs 3a
Ka)KJIbIA T0/1 O0ydeHHUSI.

Obwas xapakmepucmuxa yuebrno2o npeomema «I eomempusy

['eoMeTpus Kak OAMH U3 OCHOBHBIX PA3AEIOB IIKOJILHOW MaT€MaTUKH, UMEIOIIUN
CBOEH LIeNbI0 00ECIEeYnTh M3yYE€HHUE CBOMCTB M pa3MepoB (UTyp, MX OTHOIICHHH U
B3aMHOE PACIOJIOKEHHUE, OMUPACTCS Ha JIOTUYECKYI0, JOKAa3aTEIbHYIO JIMHUIO.
IleHHOCTh HW3y4YeHHMS TEOMETPUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
3aKJIIOYAETCS B TOM, YTO YYAIIMKCS YUYUTCSA MPOBOJAUTH JOKA3ATEIBHBIE PACCYKICHUSA,
CTPOUTH JIOTHYECKHUE YMO3AKIIOYEHUS, JOKA3bIBATh UCTUHHBIC YTBEPKICHUSA U CTPOUTH
KOHTPIPUMEPBI K JIOKHBIM, MPOBOJUTH PACCYKAEHUSI «OT IMPOTUBHOTO», OTIMYATh
CBOMCTBA OT MPU3HAKOB, (POPMYJIUPOBATH OOpPATHBIE YTBEPKICHUSI.

BTopoil 1enpl0 HM3ydeHHUs] TEOMETPUU SBJSETCS UCIOJb30BAHUE €€ Kak
WHCTPYMEHTA TIPU PEHICHUM KaK MATEMaTHYECKMX, TaK M MPAKTUUECKUX 3ajad,
BCTPEYAIOIIUXCSA B PEAIBHOM >KU3HU. YYaIUWCA JOJDKEH HAyYUTHCS ONPENECIUTH
Tr€OMETPUYECKYI0 (DUTYpy, ONMHUCATh CIOBAMU JAHHBIM 4YEPTEX WU PUCYHOK, HAWUTH
IJIOMIAh 3€MENBHOTO y4YacTKa, PacCUUTaTh HEOOXOMMMYIO JUIMHY OINTOBOJIOKOHHOTO



Kalenst WM TpedyeMble pa3Mephbl Tapaxka A aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpAasi, BBIYACIWTENbHAs JIMHUA B H3ydyeHuUu reomerpuu. llpm pemeHnn 3amay
IPAKTUYECKOTO XapaKTepa YYalllMiCcs YYHUTCS CTPOUTh MATEMaTHYECKUE MOJEIU
peanbHBIX )KM3HEHHBIX CUTYyalUil, IPOBOJNUTH BBIYMCIICHUS U OLICHUBATh a/JIcKBATHOCTh
IIOJIy4YEHHOT'O pe3yJIbTaTa.

KpaiilHe BaXHO TONYEPKMBATH CBS3M T[EOMETPHUM C JPYTUMH Y4eOHBIMU
npeaMeTaMu, MOTHBUPOBATh HMCIOJIb30BaTh OIpPENEICHHUs] T€OMETPHUUECKUX (GUryp u
MOHSTHI, TEMOHCTPUPOBATh MPUMEHEHUE MOTYYCHHBIX YMEHUN B (DU3HKE U TEXHHKE.
OTu cBsA3u Haubonee spKO BHUAHBI B TeMax «Bekrops», «TpuroHomerpuueckue
COOTHOLIEHUs», «Meton koopauHat» U «Teopema IIudaropar.

VY4eOHnbiii kypc «['eoMeTpusp» BKIIOYAET CIEAYIOLIUME OCHOBHBIE pa3zeiibl
comepxkanusi:  «l'eomerpuyeckue Gurypsl ©U HUX  CBOMCTBa», «M3Mmepenue
F€OMETPUYECKUX BEIIMUMH», «JleKapTOBBI KOOPAMHATBHI HA IIOCKOCTW», «BeKTOphI»,
«/IBmxenust miockoctny, «IIpeodpazoBanus mogoous».

Lenu uzyyenus yuebnoco npeomema «I eomempusy

[TpuopuTeTHBIMH LIETIMU 00yUEHUS TEOMETPUU B 7-9 Kitaccax sIBISIOTCS:

— NpOAOJKEHHE  (HOPMHUPOBAHMSI  OCHOBHBIX ~ MAaTEMaTHUECKUX  IOHSITHMH,
00eCreunBaOIUX  MPEEMCTBEHHOCTh M MEPCHEKTUBHOCTh  MAaTEMaTUYECKOTO
00pa3oBaHUSyYaIINXCS,

— TOJBEACHUEYYAIUXCS Ha JOCTYIIHOM JJsi HHX YPOBHE K OCO3HAHHIO
B3aMMOCBSI3U TE€OMETPHUH W OKPYXKAIOIIET0 MHpa, MOHMMAHHE T€OMETPUU KaK YacTh
o01Iel KyJIbTyphl YEJIOBEUYECTBA;

— pa3BUTHE HHTEJUIEKTyaJIbHBIX W  TBOPYECKUX CIIOCOOHOCTEHyvarmxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEA0BATEIbCKUX YMEHUHN, KPUTHUHOCTU MBIIICHUS,
MHTEpeca K U3YYEHHUIO TEOMETPHH;

— ¢opmupoBanre (GYHKIIMOHATHHOW MaTeMaTUYECKOW TPaMOTHOCTH: YMEHUS
pacro3HaBaTh MPOSBICHUS] MATEMAaTUYECKUX TOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B
pEAbHBIX JKM3HEHHBIX CUTYallUSX M TPH H3YYCHHH APYTUX YYEOHBIX MPEIMETOB,
NPOSIBJICHUS] 3aBUCUMOCTEH W 3aKOHOMEpPHOCTEH, (OpMYyIUpOBaTh HUX Ha S3bIKE
MaTeMaTHUKd U CO3/1aBaTb MaTE€MaTU4YeCKHEe MOJENIH, MPHUMEHSTh OCBOCHHbIE
MaTeMaTHUUECKUW ammapaT JJig peUleHHs MNPaKTHUKO-OPUEHTUPOBAaHHBIX — 3ajad,
MHTEPIPETUPOBATH U OLICHUBATH MOJTYYECHHbIE PE3yJIbTaThI.

Mecmo yuebHoeo npeomema «l eomempusy 6 yuebnom niame
B cootBerctBun ¢ ®I'OC OOO yuebnsiii npenmer «l'eomerpus» BXOAUT B
MpeAMETHYI0 001acTh «MareMatuka U MHHOPMATHKA» U SIBISETCS 00s13aTEIbHBIM JIJIS
nzydyenusi.Ha uzyuenue yuebnoro kypca «I'eomerpus» orBonutcs 204 gaca: B 7 kiacce



— 68 yacoB (2 yaca B HeJen0), B 8 kiacce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce —
68 yacoB (2 4aca B HEJIEIO).

Conep:xkanue y4eOHOro npeamera
7 Knacc

HavanpHble noHsTHA reomerpuu. Touka, mpsmasi, OTpe3OK, Jyd. Yros. Buasl
yriioB. BeprukanpHble W CMeXHBIE yIubl. buccektpuca yria.  Jlomanas,
MHOT'OYTOJIbHUK. [lapayiesbHOCTh U MEPIEHANKYISIPHOCTD IPSIMBIX.

CumMmetrpuuHble ¢urypsl. OCHOBHBIE CBOWCTBAa OCEBOM cuMMeTpud. [Ipumepsl
CUMMETPHUH B OKPYIKAIOIIEM MHpE.

OCHOBHBIE IOCTPOCHHUSI C IOMOLIBIO IUPKYJISL ¥ JIMHEWKU. TpeyronpHuk. Bricora,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOeqpeHHBIE W PaBHOCTOPOHHHWI  TpeyroibHuku.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBoiicTBa M NpPU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M TNPU3HAKK NapAJUIENIBbHBIX NpAMBIX. CymMMa YIJIOB TpEyroJbHHUKA.
BHemHue yribel TpeyroiabHUKA.

[IpssMOyrosbHBIA ~ TpeyroJbHUK. CBOWCTBO  MEIMaHbl  IPSIMOYTOJBHOIO
TPEYTOJbHHKA, MPOBEAEHHON K TUIoTeHy3e. lIpu3Hakm paBeHCTBAa NPSIMOYTOJIBHBIX
TPEyTOJIBHUKOB. [IpSAMOYTONIBHBINA TPEYTOABHUK C yriaoMm B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O JJIMHE
JoMaHoOW, Teopema O OoiblieM yriie W OOJNbIIEH CTOPOHE TPEYroJbHHUKA.
[lepneHAUKYISIp U HAKJIIOHHAS.

['eomerpuueckoe MecTo  TOueK. buccekrtpuca yrima MW CEPEAUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyKHOCTb M KpyT, XOpJla U AUAaMETp, UX CBOMCTBA. B3anmHoe pacnosoxeHue
OKpY’)KHOCTH M mnpsMou. KacarenpHasd W cekymas K OKpPYKHOCTH. OKpYKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 knacc

YeroipéxyronpHuku. [lapauienorpaMM, €ro npu3Haku M cBoMCTBa. YacTHbIE
CIlydau TapajijielorpaMMoB  (TIpSIMOYTOJBHUK, pOMO, KBajpaT), WX TMPU3HAKH U
cBoiicTBa. Tpanenus, paBHoOOKas Tpaneuus, e€ cBoMcTBa U npu3Haku. [IpsMoyrosbHas
Tpaneuus.

Meron yaBoenuss menuanbl. LleHTpanbHas cumMmerpus. Teopema @Paneca u
TeopeMa O NPONOPLMOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJibHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.



[Tonobue TpeyroabHUKOB, KodQduiment mnoxodus. Ilpusnakum nogoOus
TpEYroJbHUKOB. [IprMeHeHne noqo0ust mpy peleHny NPaKTUYECKUX 3a1ay.

CpoiictBa miomaaed reoMerpudyeckux @uryp. Dopmysisl Ui IUIOIMIAIN
TpPEYroJibHUKA, Napajienorpamma, pomoba u Tpaneuud. OTHOIIEHHE IUIONIAIeH
no1I00HBIX (QUryp.

Briuncnenne mmomaned TPEYTOJbHUKOB M MHOTOYIOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mpu perieHun
IPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpPOTO Yyrja MpSAMOYTOJIBHOTO TpPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIIECTBO. TpUTroHOMETpUUYecKkre (GyHKIHUU YIJIOB B
30,45 u 60°.

BrucanHble W LEHTpaJbHbIE YIJIbI, YTOJ MEXIY KacaTeJbHOW U XOpIOM. YTIbl
MEXJy XOpJlaMHM W CEKyI[MMU. BrucaHHbIE W ONHCAHHBIE YETHIPEXYTOJIbHUKH.
B3anmHoe pacnonoxkenue AByX OKpyxHocTed. Kacanue oxpyxkHocteit. OOmue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 knacc

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOX1€CTBO. POPMYIIbI TPUBEACHUSI.

Pemenne TpeyronpHHKOB. TeopeMa KOCHHYCOB M TeOpeMa CHUHYCOB. Pemienue
MPaKTUYECKUX 3a]1a4 C UCTOJIb30BAHUEM TEOPEMBI KOCUHYCOB ¥ TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoousi. [1ogodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O MPOU3BENECHUM OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIACHUN OTPE3KOB
CEKYILUX, TEOpeMa O KBaJipaTe KacaTeIbHOM.

BekTop, ninuHa (MOAyJb) BEKTOpA, COHAINIPABICHHBIE BEKTOPHI, MPOTHUBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalvd
HaJ BekTopaMu. Pa3znokeHue BEKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOpaM.
Koopnunater BekTopa. CKalipHO€ MPOM3BEIECHUE BEKTOPOB, IMPUMEHEHUE IS
HaXOXXJEHUs JUIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HAa IUIOCKOCTU. YPABHEHUS NPSIMOW U OKPYKHOCTHU B
KOOpAMHATAX, MEPEeCEUCHUE OKPYKHOCTeM U MpsAMbIX. MeToJ KOOpAMHAT M €ro
MIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JlIMHA OKpyXHOCTH. ['pagycHas u paauaHHas
Mepa yTJia, BBIYMCIECHNE IIMH AYT OKpYKHOCTEN. [[nomane kpyra, ceKTopa, CErMeHTa.

JIBI>KeHUS TUIOCKOCTM M BHYTPEHHUE CUMMETpun (Quryp (djIeMeHTapHbIC
npeacrasienus). [lapamnensHblii nepenoc. [ToBopor.



IInanupyembie pe3yJabTaTbl 0CBOCHHUS Y4eOHOI0 peaMera
N3yyeHnue reomMeTpur Ha YPOBHE OCHOBHOrO 0011ero oOpa3oBaHMs HaAIpaBiIEHO
Ha JIOCTHKEHUE YYalIUMHUCS JIMYHOCTHBIX, METANpPEIMETHBIX U MPEAMETHBIX
PE3yIbTaTOB OCBOEHHUS Y4€OHOIO MpEeAMETA.

Jluunocmnuie pesynomameol

JIMYHOCTHBIE pe3ydbTaThl OCBOECHHS IMPOTPAaMMBI [0 T€OMETPUU Ha YpPOBHE
OCHOBHOTO 00I11€eT0 00pa30BaHusl JOCTUTAIOTCS B €AMHCTBE YU€OHOM U BOCITUTATEILHON
JESITETBHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCUUCKUMH COLIMOKYIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMM IIEHHOCTSMH, NPUHATHBIMH B OOIECTBE MpaBUJIaMU U
HOpPMAaMH TOBEICHHSI U CIOCOOCTBYIOT MPOIECCaM CAMOIIO3HAHMSI, CAMOBOCIIMTAHUS U
caMopa3BUTHUsA, (GOPMUPOBAHUS BHYTPEHHEH O3UIIUU JTUYHOCTH.

B pe3ynbrare n3yyeHuss TeOMETPUU Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHuUs
y yuaierocsi ¢ HOJIA O0ynyT chopMupoBaHbl CAEAYIONIUE JUYHOCTHBIC PE3YIbTATHI:

NATPUOTHYECKOE BOCTIMTAHUE:

— MPOSIBJICHMEM HHTEpeca K IMPOIUIOMY W  HACTOSIIEMY PpPOCCHUUCKOMN
MAaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K JOCTHXKECHHUSIM POCCUUCKUX MAaTeMaTUKOB U
POCCUICKON MaTeMaTU4YECKOW IIKOJIbI, K UCIOJIB30BAHUIO 3TUX JTOCTUKEHHUN B JIPYTUX
HayKax M NPUKIAIHBIX cepax;

rpaxJaaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

— TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEW IpakIaHWHA U peallu3alid €ro
1paB, MPEACTABICHUEM O MAaTEMaTHYECKUX OCHOBAX (DYHKIIMOHMPOBAHUS Pa3IMYHBIX
CTPYKTYp, SIBICHUW, TMpOIEAyp TpakJaHCKOro oOmiecTBa (Hampumep, BBIOOPHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OTHYECKUX IPoOJIeM, CBS3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUM HAyKW, OCO3HAHHUEM BaXKHOCTH MOpPaJIbHO-
ATUYECKUX MPUHIIUIIOB B JIEATEIIBHOCTH YYEHOTO;

TPYJA0BO€ BOCIIMTAHUE:

— YCTaHOBKOM Ha aKTMBHOE YYacTM€ B pEUIEHUM MPAKTHUYECKUX 3a]a4y
MaTeMaTUYeCKOM  HAMNpaBIIEHHOCTH, OCO3HAHMEM BaXXHOCTH  MAaTE€MaTUYECKOIO
oOpa3oBaHMsI Ha NPOTSHKEHUHM BCEH JKM3HM ISl YCNEMIHOM MpoQecCHOHATbHON
JESTETPHOCTY W PAa3BUTHEM HEOOXOAMMBIX yMEHHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HHAUBHUIYAJIbHON TPaeKTOpUM OOpa30BaHUS U KU3HEHHBIX ILJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

3CTeTHYecKOoe BOCIIUTAHME:

— CHOCOOHOCTBIO K  SMOLMOHAJIBHOMY U  ACTETUYECKOMY  BOCHPUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a7ay, PEIICHUH, pacCyXKJIECHUWH, YMEHUIO0 BHJIETh
MaTeMaTU4YeCKhe 3aKOHOMEPHOCTH B UCKYCCTBE;

HEHHOCTH HAYYHOI0 MO3HAHMS:

— OpHUEHTalMe B JEITEJIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHbBIX
MPEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHSA YEJOBEKA, MPUPOMABI U
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oOmmecTBa, TMOHMMAaHUEM MAaTEMaTUYECKONM Haykd Kak cdepbl 4YelIOBEYECKON
JNEATEIBHOCTH, JTAalloB €€ pa3BUTUs M 3HAYUMOCTH JUISL DPa3BUTHUS LMBUJIM3ALUU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTUKH W MaTEMaTUYECKOM KYJBTYpOH KakK CpEICTBOM
IIO3HAHUSI MHpA, OBJIAJICHUEM [POCTEHIIMMM HABBIKAMM  HMCCIIEIOBATEIbCKOM
JESATEIIbHOCTH;

¢pusuueckoe BocnuraHue, (GOPMHUPOBAHUE KYJIbTYPHI 310POBbS H
IMOIMOHAJILHOTO 0JIaronoTyuns:

— TOTOBHOCTBIO TPUMEHATH MATEMAaTU4YECKHME 3HAHUSA B HHTEpEcax CBOEro
3JI0pOBbs, BEJCHUS 370POBOT0O 00pa3a *KU3HU (3I0pOBOE MUTaHUE, cOATaHCUPOBAHHBIN
pEKUM 3aHATUI 151 OT/ABIXA, perynspHas dusnueckas aKTUBHOCTB),
c(hOpMHUPOBAHHOCTHIO HaBbIKa pedieKCHH, MPU3HAHUEM CBOETO IpaBa Ha OLIMOKY U
TAKOI0 JK€ IIpaBa APyroro 4ejoBeKa;

JKO0JIOrMYeCcKoe BOCIIMTaHKE:

— OpHEHTAlMEW Ha NPUMEHEHWE MAaTEMATUYECKUX 3HAHUU ISl PEIICHUsS 3a]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIIEH Cpelibl, TUIAHUPOBAHUS MOCTYIKOB U OIEHKH HX
BO3MOJKHBIX TIOCIICJICTBUM JJI OKPY>KAIOIIEeW Cpenibl, OCO3HAHWEM TJI00ATbHOTO
XapakTepa SKOJOTUYECKUX MPOOJIEM U MyTel UX pelIeHUs;

aJanTauus K U3MEHSIOIMMCS YCJI0BUAM COLUAIBHON M NPUPOJAHON CpeAbl:

— TOTOBHOCTBIO K JICCTBHSIM B YCIIOBUAX HEOMPEACIEHHOCTH, MOBBIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4YE€pe3 MPAKTUYECKYIO JIESITEIbHOCTh, B TOM YHCIIE
YMEHHE YUUTHCA y JIPYTUX JIOJeH, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTU HOBBIC
3HaHUsA, HABBIKU U KOMIIETEHIIUU U3 ONbITA IPYTHUX;

— HEoOXONMUMOCThIO B  (OPMUPOBAHMHM HOBBIX 3HAHWK, B TOM YHCIE
(GbopMyIUPOBATh UIEU TTOHSATHUS, TUTIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHCJIE paHEee
HEW3BECTHBIX, OCO3HAaBaTh Je(UIMTHI COOCTBEHHBIX 3HAHUM M KOMIETEHTHOCTEH,
[LUIAHUPOBATH CBOE pa3BUTHE;

— CHOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYHD  CHUTyallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0O KakK BBI30B, TPEOYIOIMMI KOHTPMEp, KOPPEKTUPOBATH
MPUHUMAEMbIE pEIICHUs] U JEHUCTBUS, (QOPMYJIUPOBATh W OIICHUBATH PHUCKU W
MOCJIEeNICTBUSI, POPMUPOBATH OTIBIT.

Memanpeomemuvie pe3yromamol
B pesynbrare nzyueHus reoMeTpur Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHUs
y yuamerocs ¢ HOJIA Oyayr chopMupoBanbl cileAyrolue MeTanpeaMeTHbIe
pe3yJabTaThl: MMO3HABATEIIbHBIC YHUBEpCaAIbHBIC ydeOHbIe TEHCTBUA,
KOMMYHHUKATHUBHBIC YHUBEPCAIbHBIC y4eOHbIC JCHCTBYS, PETYISITUBHBIC
YHUBEpCaIbHbIC YI€OHBIE ICUCTBUS, COBMECTHAS JCSITEIBHOCTb.
IMo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicTBUS
ba3oBble jornueckue AecTBUs:



— BBISBJIATH W XapaKTePHU30BaTh CYIICCTBCHHBIC TNPU3HAKKM MaTEMaTHYCCKHIX
OOBEKTOB, TMOHATHA, OTHOIICHUHA MEXIy MOHATHAMH, (POPMYIHPOBATH OIpEICTICHHS
MOHATHHN, yCTaHABIMBATh CYIICCTBCHHBIN NMPHU3HAK KiaccU(UKAIMKM, OCHOBAHUS IS
0000IIeHNS 1 CpaBHEHUS, KPUTEPHUH IMPOBOJIUMOTO aHAJIH3a,;

— BOCHpHHHMATh,  (GOpPMYyIuUpOBaTh W  TPEOOPa3OBBIBATH  CYKICHHUS:
YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, SAUHUYHBIC, YACTHBIC U O0IITHE, YCIOBHBIC,

— BBISBJIATh MAaTEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M TIPOTHBOPEYHS B
dakrax, JTaHHBIX, HAONIOJCHUAX | YTBEPKICHHUAX, NpeiaraTh KPUTCPUH U
BBISIBJICHUS 3aKOHOMEPHOCTEH M MMPOTUBOPEUUIA;

— Je7aTh BBIBOJBI C WCIOJB30BAHHEM 3aKOHOB JIOTHKH, JACTyKTHUBHBIX U
WHIYKTUBHBIX YMO3AKITIOYCHHUH, YMO3AKITIOUEHUH TI0 aHAJIOTHH;

— pa3dupaTh 0Ka3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUW (TIPSIMBIE W OT
IIPOTHUBHOTO), MIPOBOIUTH CaMOCTOSTEIIEHO HECJIOKHBIC JI0Ka3aTeIhCTBA
MaTeMaTHYeCKUX (PaKTOB, BBICTPAMBATH APTYMCHTAIIMIO, IPUBOJUTH NPHUMEPHl U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMpATh CMOCO0 pemieHuss y4eOHOW 3a7aud  (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIICHUsS, BHIOMpATh HanOoJiee TMOIXOASAIUNA C YYETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHUECB).

ba3oBble uccienoBaTeIbcKue 1eiCTBHUS:

— WCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATCILCKUM HHCTPYMEHT TIO3HAHUS,
(GhopMyIHUPOBaTh BOIIPOCH], PUKCUPYIOIIHE MPOTHBOPEUHUE, MTPOOIEMY, CAMOCTOSITEIIEHO
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THUIIOTE3y, aprYMEHTUPOBATH CBOIO
MO3UIINI0, MHCHHE;

— TPOBOJUTH IO CAMOCTOSITENILHO  COCTaBJICHHOMY IUIAHY  HECJIOXHBIN
DKCIIEPUMEHT, HEOOJIBIIIOE  HCCIEJOBAaHUE IO YCTAaHOBJICHHIO  OCOOCHHOCTEH
MaTeMaTHYECKOro 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOM;

— CaMOCTOATENIBHO (POpMYJUPOBaTh OOOOIIEHUS UM BBIBOALI MO pe3ysibTaTaM
MIPOBEAEHHOTO HAOJIOICHUS, WCCIICOBAHUS, OICHUBATH JTOCTOBEPHOCTH IMOTYYCHHBIX
pe3yJbTaToOB, BBIBOJOB M O000IICHUH;

— TIPOTHO3WPOBATh BO3MOXKHOE PpAa3BUTHE IMpollecca, a TakKKe BBIIBUTaTh
MIPEITOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pabora c nunopmanmueii:

— BBISIBJIATH HEAOCTATOYHOCTh W  HM30BITOYHOCTh WH(OpPMAIMH, JTaHHBIX,
HEOOXOMMBIX JJIS PEIICHUS 3a1a9H;

— BBIOWpATh, AaHAIM3UPOBATh, CHCTEMATH3UPOBATh W  HWHTEPIPETUPOBATH
UHOOPMAITHIO Pa3IMIHBIX BUOB U (OPM MPEACTABICHUS;

— BbIOWpaTh popmy mpeacTaBiaeHuss HHOOPMAIUU U WILTIOCTPUPOBATH PEIIaeMbIe
3aJla4d CXeMaMH, TuarpaMMaMu, HHOU TpauKoil 1 NX KOMOWHAIUSMU;



— OLIEHMBATh HAAEKHOCTh HWHGPOPMALMU TO KPUTEPUSM, MPEII0KEHHBIM
YUUTENEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHnKaTHBHBIC YHHBeEpcaJIbHbIe YueOHbIe el CTBUSA:

— BOCIIPUHUMATh U (OPMYJIUPOBATH CYKJEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeIsIMU OOILEHHUs, ICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOKO TOYKY 3PEHHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS 10 XOAy PEIICHUs 3aJa4d, KOMMEHTHPOBAThH
ITOJIyYEHHBIA pE3yJIbTaT;

— B X0Jl¢ OOCYXJCHHs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOMl TEMBI,
npoOJIeMBbl, pelaeMoi 3a/auM, BBICKA3bIBaTh MJIEH, HALIEJICHHbIC Ha MOUCK pPELICHMUS,
COMOCTABJIATh CBOM CYXKIEHHS C CYXACHUAMH JApPYTUX YYaCTHUKOB JMajora,
oOHapyXMBaTh Pa3IM4MUe U CXOJCTBO MO3ULIUN, B KOPPEKTHOU (hopme (HopMynupoBaTh
Pa3HOIIIACHSI, CBOU BO3PAXKEHUS;

— NPEACTaBIATh PE3YNbTAaThl PEIICHUS 3a/Jayd, SKCIEPUMEHTA, UCCIEHOBaHUS,
MIPOEKTa, CAMOCTOSITENBHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C YYETOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEN ayIUuTOPUH;

— NOHMMAaTh M MCIOJIb30BaTh NPEUMYLIECTBA KOMAHJHOM W WHAUBUIYAJIBHON
paboThI IPU PEIICHNUN YYEOHBIX MATEMAaTUUYECKUX 3a]1a4;

— OPUHUMATh LEIb COBMECTHOW JEATEIBHOCTH, IUIAHWPOBATh OPraHU3ALMIO
COBMECTHOI pabOThI, paclpeaeaTh BUAbl padoT, T0rOBAPUBATHCS, O0CYKAATh MPOLECC
U pe3yabTar padoThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;

— Y4YacTBOBATh B IPyNIOBBIX (popmax palboTsl (00CykaeHHUS, OOMEH MHEHHUSIMH,
MO3TOBBI€ HITYPMbI U JIPYTUE), BBINOIHATH CBOIO YacTh paldOThl M KOOPAWHHUPOBATH
CBOM JEUCTBHA C APYT'MMH WICHAMH KOMaH]Ibl, OLICHMBATh KaueCTBO CBOETO BKJaaa B
OOUIMH MPOIYKT MO KPUTEPHUSAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBHSA

Camoopranusamnus:

— CaMOCTOSTENIbHO COCTaBJATh IUJIaH, AJTOPUTM pelIeHus 3afaud (WId €ro
4acTh), BBIOMPATH CMOCOO pEIICHUS] ¢ YYETOM HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh U KOPPEKTHPOBATH BAapUAHThl PELICHUN C y4ETOM
HOBOI HH(pOpPMAIIHH.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

— BJIAJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJI Mpolecca M pe3ysbrara
peLIeHUs] MaTEMaTUYECKOM 3a1auH;

— TOPeIBHUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IPH PEUICHUHU 3a/1ayH,
BHOCUTh KOPPEKTHUBBI B JICSITEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJIEHHBIX
OILIUOOK, BBISIBIEHHBIX TPYJIHOCTEH;

— OLICHMBATh COOTBETCTBUE peE3ysbTaTa ACSATEIBHOCTH ITOCTABIEHHOM LEIU M
YCIIOBUSIM, OOBSICHATh NPUYMHBI JOCTH)KCHHUS WIM HEAOCTIDKEHUS LENH, HAXOIUTh
OLIMOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.



IIpeomemmnuie pesynrvmamoi

[TpenmMeTHbIE pe3ynbTaThl 0 yueOHOMY IpeaMeTy «I'eoMeTpus» B COOTBETCTBUU
¢ ®I'OC obecneunBaror:

— YMEHHME OIEPUPOBAaTHh MOHATHSAMU: OIPEIECICHUE, aKCHOMa, TEOpeMa,
JIOKa3aTelIbCTBO; YMEHHWE paclio3HaBaTh WMCTHUHHBIE W JIOXKHBIE BBICKa3bIBAHUA,
NPUBOJANTH NPUMEPHl W KOHTPIPUMEPBL, CTPOUTH BBICKA3BIBAHUS M OTPULAHUSA
BBICKA3bIBaHUM;

— YMEHHUE OIEepUpOBaTh MOHATHSAMH: (QHUrypa, TOYKAa, OTPE3OK, MpsAMas, Jyd,
JIOMaHasi, yrojl, MHOIOYTOJIbHUK, TPEYTOJbHUK, PaBHOOEIPEHHBIH U PaBHOCTOPOHHUMN
TPEYrOJIbHUKHU, MPSMOYIOJbHBIA TPEYroJbHUK, MEINWaHa, OUCCEKTpHca M BbICOTA
TPEYrOJbHUKA, YETHIPEXYTOJbHUK, MapajljIeiorpaMM, poMO, MPsIMOYTOJIbHUK, KBaJIpar,
Tpaneuusi; OKPYXHOCTb, KpYyI, KacaTellbHas; 3HAaKOMCTBO C MPOCTPAaHCTBEHHBIMU
¢durypamMy; ymMeHHE peliaTh 3aJadyd, B TOM YHCIE M3 IOBCEJHEBHOW JKHU3HHU, Ha
HAaXO0XK/JIEHUE T€OMETPUUECKUX BEIUYHUH C IPUMEHEHUEM M3YUYEHHBIX CBOMCTB (pUryp u
(bakToB;

— YMEHHE  ONepupoBaTh  MOHATHSAMH: PABEHCTBO  (UTryp, PaBEHCTBO
TPEYTOJIBHUKOB; NapaJUIEIbBHOCTh W MEPIEHIUKYISPHOCTh IPSAMBIX, YTOJ MEXAY
OpsIMBIMU, TEPHEHIUKYIJSAp, HAKIOHHAs, MPOEKIus, mnoxodue ¢uryp, monodHbIE
TPEYTOJIbHUKU, CUMMETPHUS OTHOCHUTEIBHO TOYKM W MPSMOM; yMEHUE pacro3HaBaTh
PaBEHCTBO, CUMMETPHUIO U MoAoOue (uryp, napaieabHOCTb U MEPIEHIUKYISIPHOCTD
MPSMBIX B OKPY>KAIOIIEM MUDPE;

— YMEHHE OIEepUpOBaTh MOHATUSAMU: JIIMHA, PACCTOSIHUE, Yroy (BEJIMYMHA YTJIa,
CUHYC W KOCHUHYC YyIjla TpEyrojbHHMKA), IUIOIIA[b; YMEHHE OLICHUBATh pPa3Mephbl
IpEeIMETOB M OOBEKTOB B OKpYKAIOLIEM MHUPE; YMEHUE MPUMEHATh (HOPMYIIbI
IepuMeTpa MU IUIOIAAM MHOTOYTOJIBHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAJNA KpyTa,
o0beMa MPSMOYTOJBHOTO MapajliesenuIesa; yMeHe IPUMEHATh IPU3HAKU PaBEHCTBa
TPEYrOJIbHUKOB, TEOPEMYy O CYMME YIJIOB TpeyrojibHuka, Tteopemy Iludaropa,
TPUTOHOMETPUYECKUE COOTHOIICHHMS 1151 BBIYMCIICHUS ITTNH, PACCTOSTHUH, TUIOLIA/IeH;

— yMeHHue u300paxaTh IIOCKUE (PUTYpPhl U UX KOMOMHALIMH, TPOCTPAHCTBEHHbIE
Gurypsl OT pykd, C IIOMOILbIO YEPTEHKHBIX MHCTPYMEHTOB U JIEKTPOHHBIX CPEACTB IO
TEKCTOBOMY WJIM CHMBOJIBHOMY OIMCAHMIO;

— YMEHHME OINEpUPOBaTh IOHATUSAMHU: MNPSAMOYTOJbHAs CHCTEMA KOOpIUHAT;
KOOPJIMHATBI TOYKH, BEKTOP, CyMMa BEKTOpPOB, IPOM3BEIECHUE BEKTOpAa HA 4YHUCIO,
CKaJIIpHOE TPOU3BEACHUE BEKTOPOB; YMEHHME HCIOJb30BaTh BEKTOPHI U KOOPAMHATHI
JUISL TIPEJCTABJIEHUSI JAHHBIX W PEIICHUs 3a7ad, B TOM YHCIIE U3 JIPYTUX Y4eOHBIX
NPEAMETOB U PEATIbHOM KU3HU;

— YMEHHUE BBIOMpATh MOAXOASIIMN HM3YYEHHBIH METOJ Jid pEeUIeHHs 3aJauH,
IIPUBOJNUTH IPUMEPHl MATEMATHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAE U IKHU3HH,
pacno3HaBaTh NPOSBICHUE 3aKOHOB MAaTEMAaTHKH B MCKYCCTBE, ONHCHIBATH OTICIbHBIC
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BBIJIAIONUECS PE3YIbTaThl, MOJTYYEHHBIE B XOJIC€ Pa3BUTUS MATEMATHKH KaK HAYKH,
OPUBOJUTH MPUMEPHl MAaTEMAaTUYECKUX OTKPHITUH M UX aBTOPOB B OTEUECTBEHHOM U
BCEMHUPHOUN UCTOPUHU.

B coomeememeuu ¢ PAOIl OOO k koHyy obyueHus 6 7 Kaacce yYyawuucs c
HO/IA nonyuum cneoyowue npeomemuvie pe3yibmamol.

— pacmo3HaBaTh U3yYEHHBIE TEOMETPUUIECKUAE (PUTYPBHI, ONIPEACIIATh UX B3aUMHOE
pacmoyioKeHre, H300pakaTh TEOMETpUYECKUe (UTyphl, BBIOJHATh YEPTEHKH TIO
YCIIOBHIO 3a7a4d; W3MEPSTh JUHEHHBIC W YIJIOBbIC BEJIMYHMHBI, PEMIaTh 3aJadd Ha
BBIYKCIICHUE JUTMH OTPE3KOB U BEJIMYUH YIJIOB;

— JAenatb TpyOyl0 ONEHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B
peanbHOM KU3HU, PA3MEPOB MIPUPOAHBIX 00BEKTOB; Pa3INYaTh pa3MeEpPhl 3TUX OOBEKTOB
0 TIOPSIKY BEIUYHHEI;

— CTPOUTH YEPTEKHU K TCOMETPUUSCKHIM 3a7a9aM;

— TIOJIb30BAThCS ~ TNPHW3HAKAMH  PAaBEHCTBA  TPEYTOJIBHUKOB, HCIIOJIB30BATh
MIPU3HAKU ¥ CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPH PEIICHUHN 3a/1a4;

— TPOBOJUTH JIOTHUYECKUE PACCYKICHHUSI C HCIOJB30BAHUEM T'€OMETPUUYECKUX
TEOpPEM;

— TIOJIb30BAThCS TPHU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHHUKOB,
CBOMCTBOM MEIHMAHbBI, MPOBEAEHHON K THUIIOTEHY3€ MPSIMOYTOIBHOTO TPEYTrOJIbHUKA, B
PEIICHIN TeOMETPUICCKUX 3a/1a9;

— OMNpenensaTh NapaJIeIbHOCTh NPSIMBIX C IOMOILBIO YIII0B, KOTOPbIE 00pa3yeT ¢
HAMH CEKyIIas; ONpPENesATh NapaUICIbHOCTh TPSAMBIX C TIOMOIIBI0O pPAaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPAMOM JO TOUEK APYTroW NpsiIMOU;

— pelaTth 3a/1a4u Ha KJIeT4aTon Oymare;

— TIPOBOJUTH BBIUMCIICHUSI M HAXOJIUTh YHCIOBbIC U OYKBEHHBIC 3HAUCHUS YTJIOB
B TCOMETPUYECKHUX 3aJladyaX C MCIOJIb30BAHUEM CYMMBI YTJIOB TPEYrOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpA30BaHHBIX TIPH TIEPECEUYCHUU JABYX
MapauieIbHBIX TPSAMBIX CEKYIICH; pemaTh MPaKTHYEeCKUE 3aadyd Ha HaXOXKICHUE
VTJIOB;

— BJAQJCTh TMOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK, YMEThb OMPEIEsaTh
OMCCEKTpPHUCY yIJla U CEePEAVHHBIA TMEPIEHIUKYISP K OTPE3Ky KaK TreOMETPHUYECKUE
MecCTa TOYEK;

— (GOpMyIUPOBaTh ONPENCICHUS OKPY>KHOCTH W Kpyra, XOpAbl U JHUaMeTpa
OKPY>KHOCTH, TIOJIb30BaThCS HMX CBOWCTBAMH; YMETh NPHMCHITh STH CBOWCTBA IPH
pEIICHUH 3a71aY;

— BJAJCTh ITOHATHEM OIMCAHHON OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh
HaxoJUTh €€ IIEHTP; TMOJb30BaThCs (HaKTaMu O TOM, UYTO OWCCEKTPHUCHI YTIJIOB
TPEYTrOJIbHUKA TIEPECEKAaloTCs B OJHOM TOYKe, U O TOM, 4YTO CEpPEAUHHBIC
MEePHEHANKYJISIPHI K CTOPOHAM TPEYTroJbHUKA MEPEeCEeKatOTCs B OHOU TOUKE,
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— BJAQJCTHh TMOHSATHEM KAacaTeIhbHOW K OKPY>KHOCTH, IOJH30BATHCSI TEOPEMOH O
NEPHEeHAUKYISIPHOCTH KacaTeIbHOU U paaunyca, IPOBEAEHHOIO K TOUKE KacaHUs,

— TI0JIb30BAThCSl MPOCTEHIIMMHU T€OMETPUUYECKUMH HEPaBEHCTBAMH, MOHUMATh
UX MPAKTHYECKUI CMBICT,

— TPOBOJUTH OCHOBHBIC TCOMETPUUYECKHE TMOCTPOCHHS C TIOMOIIBIO IHUPKYIS U
JIMHENKU.

B coomsemcmeuu ¢ @PAOIl OO0 « konyy obyuenus 6 8 kKaacce yuawuiics ¢
HO/IA nonyuum cneoyowue npeomemuvie pe3yibmamol.

— pacro3HaBaTh OCHOBHBIE BHUJBl  YETHIPEXYTOJIBHUKOB, HX  DIJIEMEHTHI,
M0JI30BAThCSl UX CBOMCTBAMU MPU PEIICHUU T€OMETPUYECKUX 3a/1a4;

— TPUMEHSTh CBOMCTBA TOYKHU IEPECEUEHUs] MEIUaH TPEyrojbHUKa (LIEHTpa
Macc) B pEIICHUU 3a]1ay;

— BJAJCTh MOHATHUEM CPEIHEH JIMHUU TPEYTOJbHUKA W TPaIeud, MPUMEHSITh UX
CBOMCTBA MpHU PEUICHUU TEOMETPHUYSCKHUX 3a7ad; IMOJIb30BaThCA Teopemoir daneca u
TEOPEMOM O TTPOTIOPIIMOHATBHBIX OTPE3KaX, MPUMEHATh MX ISl PeIICHUS MPAKTHICCKUX
3ajay,

— TPUMEHSTh NMPU3HAKKU MOAO00US TPEYTOJbHUKOB B PEIICHUU T'€OMETPUUYECKUX
3ajay,

— moab3oBaThess Teopemoil Iludaropa nns pemieHuss TEOMETPUYECKUX U
MPaKTUYECKUX 3a/1ad; CTPOUTHh MATEMATHYECKYI0 MOJCIh B TMPAKTUYCCKUX 3ajadax,
CaMOCTOSTEIILHO JIeNIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIHE JITTUHBI,

— BJIQACTh TOHATHSAMH CHHYCa, KOCHHyCa W TaHTE€HCa OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA; TOJb30BAThCSl JTUMU TIOHITHSIMU JJIsi  PEIICHUS
MPaKTUYECKUX 3a]1ay,

— BBIYHCIATH (Pa3NUYHBIMHU CIIOCOOAMH) IUIONIA/Ib TPEYTrOJbHUKA W TIJIOIIATU
MHOTOYTOJBHBIX (UTYp (TOJB3YACH, TJI€ HEOOXOIUMO, KAJIBKYJISATOPOM); MPUMEHSTH
MOJTYYCHHBIC YMEHUS B MPAKTHYECKUX 3a/1a4ax;

— BJIQACTh TMOHATHSAMU BIMCAHHOTO W IIEHTPAJIBHOTO yIja, WCIOJB30BaTh
TEOpPEMBl O BIHCAHHBIX yrjaX, yriaX MEXIy XopaaMH (CEeKYIIUMH) B YTIIe MEKIY
KacaTeJIbHOM Y XOPJAOW MPU PELIEHUH T€OMETPUUYECKHUX 3a/aY;

— BJQJCTh TOHSATHEM OIMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA MTPHU PEIICHUH 3a]1ay,

— TPUMEHSTH TOJYYCHHBIC 3HAHUS HA MPAKTHUKE — CTPOUTH MAaTEeMaTHYECKUE
MOJCIH TSl 3a7a4 PeabHOW JKU3HH WM MPOBOJHUTH COOTBETCTBYIONIUE BBIYHCIICHUS C
MpUMEHEHUEM TMOJ00HUsS ©  TPUTOHOMETpUH  (TONIB3YysSCh, TJ€ HEOOXOAMMO,
KaJIBKYJISITOPOM).

B coomsemcmeuu ¢ @PAOIl OO0 «k konyy obyuenus 8 9 Kaacce yuawuiicsi c
HOJJA nonyuum cnedyrowue npeomemuuie pe3yibmamol.
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— 3HAaTh TPUTOHOMETPUYECKHE (DYHKIIMM OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIIBI0  Pa3JIMYHbIE DJIEMEHTHI MPSMOYTOJBHOTO TPEYTroJbHHUKA («pEeIIeHHE
IPSAMOYTOJBHBIX TPEYTOJIBHUKOBY); HaXOAUTh (C IMOMOIIBIO KaJIbKYIATOpA) JJIMHBI U
YTJIbI IS HETAOJIMYHBIX 3HAUYCHU,

— TIOJIB30BaThCs (HOpMyJIaMU TIPUBEICHUS W OCHOBHBIM TPUTOHOMETPHUYCCKUM
TOXKIECTBOM JIJII HAXOXJEHUS COOTHOUIEHUW MEXAY TPUTOHOMETPUUECKUMU
BEJIMYUHAMU;

— HCIIOJB30BaTh TEOPEMBI CUHYCOB M KOCHHYCOB JIJISI HAXOXIEHUS Pa3IUUYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pelIeHrue TPEYroJbHUKOBY), IPUMEHATh UX MPU PEUICHUH
reOMETPUYECKHX 3a]1a4;

— BIIQJICTh MOHATUSAMH IIPeoOpa3oBaHUs MOJI00MS, COOTBETCTBEHHBIX 3JICMEHTOB
MOJ00HBIX (UTYP; TOJIB30BATHCSI CBOMCTBAMHU TIO00MS MPOU3BOJIBHBIX (UTYP, YMETh
BBIYUCIISATh JJIMHBI M HAXOAUTh YIJIbl Yy TOAOOHBIX (UTYp; NMPUMEHSTH CBOWCTBA
nmofo0usl B MPAKTUYECKUX 3a]ayaX; yMETh MPUBOJUTH MPUMEPHI MOAOOHBIX (GUTYD B
OKpY>KarolleM MUPE;

— TI0Jb30BAaThCA TEOPEMAaMU O MPOU3BEICHUH OTPE3KOB XOPA, O IMPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTelIbHO;

— TIOJIb30BAThCS BEKTOpaMH, IMOHUMATh WX TE€OMETPUYECKUM W (U3HUECKUI
CMBICJI, IPUMEHSATh UX B PELICHUH T€OMETPUUECKUX U (PU3MUECKUX 3a/1a4; IPUMEHAThH
CKJISIPHOE MPOU3BECHNE BEKTOPOB JJIsl HAXOXKIEHUS JIJIMH U YIJIOB;

— TI0JB30BAaThCA METOJOM KOOPJMHAT Ha TJIOCKOCTH, MPUMEHSTh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a/1ady;

— BIIQJIETh MOHATUSIMU NPABUIBHOIO MHOTOYTOJIbHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI TyTH OKPYKHOCTU U PaIMAHHON MEpBI yria, YMETh BBIYHMCIATH IUIOIIAb KpyTra
Y €ro 4acTeil; IPUMEHSTh MOJyYEHHbIE YMEHHUS B IPAKTHUECKUX 33/1a4ax;

— HAXOOUTh OCH (WJIM TEHTPHI) CUMMETPUU GUTYP, TPUMEHSITH JABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITy4asiX;

— TMPUMEHSTH TOJYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHUE
MOJIEIN JJIsSl 3a]]a4 peaIbHOW JKM3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIUYMCICHUS C
MpUMEHEHUEM TIOJ00MST W  TPUTOHOMETPUYECKUX  (PYHKIUH  (MOJB3YSACh, Tl
HEO0OXOJIUMO, KAIBKYIATOPOM).
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TemaTnuyeckoe IJIAHKPOBaHME
¢ YKa3aHHEM KOJIHYeCTBA aKaJleMUYeCKHX 4aCoB,
OTBOJAUMBIX HA OCBOCHHE KAK/I0# TeMbl Y4eOHOI0 npeMeTa U BO3MOKHOCTh
HCII0JIb30BAHMS 110 ITOI TeMe JIEKTPOHHBIX (LM (POBHIX) 00pa3oBaATEJIbHBIX
pecypcoB, B TOM YHCJI€e ¢ y4eTOM padoueii mporpaMMbl BOCIIUTAHUSA*

7 KJaacce

DJIEeKTPOHHbBIE
Ne Kou-Bo (undposbie)

Tema ypoka JIeMeHTBI COAepPKAHMS
n/n JaCOB o0pa3oBaTte/ibHbIE

pecypchl

Hauanbnsie TIOHSTHUS
reoMerpud. Touka, mpsMasd,
OTpE3O0K, Jyd. VYrou.
buccekrpuca yrina. Buasl yrios.
BeprukanbHble U CMEXHbIE
[Ipocrenimne YTJIBL.

reOMEeTpPUUYECKUE I'eomerprueckoe MECTO TOYEK.
burypsl u ux buccekrpuca yria "
1 CBOMCTBA. 14 CEpPEIMHHBIA NEPHEHAMKYIApP K

N3mepenue OTpE3Ky KaK TI'€OMETPUYECKHE
FEOMETPUUYECKUX MeCTa TOYEK.

BEJIMYNH JlomMaHasi, MHOTOYT OJIbHHUK.
CumMeTrpuuHbIe burypsi.
OcHOBHBIE  CBOWMCTBA  OCEBOM
CUMMETPHU. [Ipumepsr
CUMMETPUU B  OKpYXarolLleM
MHUDE.

https://m.edsoo.ru/7f4
15e2e

OcHoBHbIE IIOCTPOEHHUS c
MTOMOIUIBI0 LUPKYJS U JIMHEHKU.
TpeyroapHUK. Bricora,
MeauaHa, OucceKkTpuca, HUX
CBONCTBA.

CaoiicTBa u IpU3HAKU
napajuieabHbIX npsAMbIX. Cymma
YIJIOB TpPEYroJibHuKa. BHemHune
YTJIbl TPEYTOJIBHUKA.
PaBHOOeipeHHbIN "
PaBHOCTOPOHHUM https://m.edsoo.ru/7f4
TPEYTrOIbHUKH. 15e2e
CaolicTBa u IIPU3HAKU
PaBHOOEIPEHHOTO
TPEYTOJIbHUKA. [IpuzHaku
paBeHCTBA TPEYTOJIbHUKOB.
HepaBeHcTBO TpeyronbHUKa.
[IpssMOYTONBHBIM  TPEYTrOJIBHUK.
CaoiicTBO MeEANAHbI
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEAEHHOW K TUIIOTEHY3E.
[Ipu3Haku paBeHCTBa

2 TpeyronbHuKH 22
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https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

MPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB.
[IpsiMOYyTOIBHBIN TPEYTOJBHUK C
yriaoMm B 30°.

[TapamiensHbie
npsMble, cymma
YIJIOB TPEYroJabHHUKA

14

[TapannensHOCTH u
MEePIEHIUKYISIPHOCTD MPSMBIX.
CaoiicTBa u MIPU3HAKU
napajuieabHbIX npsMbix. Cymma
YTJI0B TPEYrOJbHUKA.

https://m.edsoo.ru/7f4
15e2e

OKpy’>KHOCTb U KpYT.
I'eomerpuueckue
IIOCTPOEHHUS

14

OKpyKHOCTb U KpYI, XOpla H
TaMeTp, ux CBOICTBA.
B3anmuoe pacroJioKeHue
OKPY’KHOCTH u IpSMOIA.
Kacarenbnas u cexymas K
OKPYKHOCTH. OKpy>XHOCTb,
BIIMCaHHAas B yroji. Brnimcannas u
OIMCaHHas OKPYKHOCTH
TPEYroJbHUKA.

HepaBenctBa B  reomerpuu:
HEPABEHCTBO TPEYIroJbHUKA,
HEPaBEHCTBO O JJIMHE JIOMaHOM,
TeopemMa O OoJblIeEM Yyrie u
OoJpIei CTOpOHE
TpeyronbHuka. lleprnenaukymnsp
Y HaKJIOHHAsl.

https://m.edsoo.ru/7f4
15e2e

IToBTOpEHME,
000011IeH1Ee 3HAHUI

https://m.edsoo.ru/7f4
15e2e

Hroro:

68

8 kiace

n/n

Tema ypoka

Ko.-Bo
4acoB

DJIeMeHTBI COJlep:KaHMus

DJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

YeTbIpEXYroIbHUKI

12

YeThIpEXyroJIbHUKN.
[Tapannenorpamm, ero npu3HaKu
U cBoicTtBa. YacTHble ciydau
napajuiesIorpaMmMoB
(IpAMOYTOJIbHUK,
KBajpaT), HX
CBOMCTBA. Tpanenus,
paBHOOOKass  Tpameuus, €€
CBOICTBA u MPU3HAKH.
[IpssmoyronbHast Tpaneuus.
Meton  ynBoeHUS  MeIHMAaHBI.
IleHTpanpHas CUMMETpHSL.

pomo,
NpU3HAKU |

https://m.edsoo.ru/7f4
17e18

Teopema ®aneca u
Teopema o
MIPOITOPIIMOHATEHBIX
OTpe3Kax, MoJ00HbIC
TPEYTOJTBHUKN

15

Teopema daneca u Teopema o
MIPONIOPLIMOHAIBHBIX OTPE3KaXx.
CpenHue nMHUM TpPEyroJbHUKA
n Ttpanenuu. LleHTp Macc
TPEyroJbHHKA.

ITogobue TPEYrOJIbHUKOB,

https://m.edsoo.ru/7f4
17e18
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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/7f415e2e
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

kod(urmeHt moxoous.
[Ipuznaku mog00ust
TpeyroibHUKoB.  IIpumenenue
1o00us pu peLIeHun
MIPAKTUYECKHX 3a]1au.
CaoiicTBa IJI0IAAeH
reOMETPUUYECKUX dburyp.
[Lnomane. DopmyJibl JUISL UAIOIIENINS
Haxoxnenue TPEeYroJbHHKA,
iouaaen napajjienorpaMMa, pomba U https://m.eds00.ru/7f4
3 TPEYrOJIbHUKOB U 14 Tpanemuu. OTtHo1IeHHE 17018
MHOT'OYTOJIbHBIX II0MIaIel MOT0OHBIX (uryp.
buryp. [Inomaau Brruncnenune IIomageu
noJ00HBIX (pUryp TPEYTrOJIbHUKOB u
MHOTOYT'OJIbHUKOB Ha KJIETYAaTOM
Oymare
Teopema [Tudaropa.
[Ipumenenue TEOPEMBI
[Mudaropa npu pelieHuu
MIPaKTUYECKUX 3aj1au.
Teopema [Iudaropa Cunyc,  KOCHUHYC,  TaHI€HC https://m.edsoo.ru/7f4
4 U Hayaja 10 OCTpPOro yrija MNpsSMOYTOJIbLHOTO 17e18
TPUTOHOMETPHH TPEyroJbHHKA. OcHoBHOE
TPUTOHOMETPHUUECKOE
TOKJIECTBO.
Tpuronomerpudeckne GyHKIUU
yrioB B 30, 45 u 60°.
Brmcannele W IEHTpalbHBIC
Vsl B yIJIbl, YO MEX]Yy KacaTelbHOM
OKPYKHOCTH. U XOpAOH.  YTIel  MEXAy
Brincannsle u XOpJamMu u CEeKYIIMMHU.
OIMCaHHBIE BHI/ICZl.I:IHBIG W ONHCAHHBIE | ttps://m.edsoo.ru/7f4
5 YeThIPEXyTrOJIbHUKH. 13 4eThIpEXYTroNbHUKU. B3anMHoe 17e18
KacarenbHble k pacrnosoxxeHue JIBYX
OKPY>KHOCTH. OKpYKHOCTEH1. Kacanue
Kacanue OKPY>KHOCTEH. OO6mue
OKpPYKHOCTEN KacaTeJIbHbIe K JIBYM
OKPYKHOCTSIM.
6 [ToBTOpEHwMe, 4 https://m.edsoo.ru/7f4
0000111eH1e 3HAaHUI 17e18
Hroro: 68
9 k1ace
DJIEKTPOHHBIE
N Tema ypoka Koa-o DJIeMEHThI COJepPKAHUSA (HppoBbie)
n/n 4acoB o0pa3oBaTe/bHbIC
pecypcsbl
Cunyc, KOCUHYC, TAaHT€HC YTJIOB
Tpuronomerpus. °
TeopeMbl KOCHHYCOB or 0 mo 180°  Ocnosroe https://m.edsoo.ru/7f4
1 16 TPUTOHOMETPUUYECKOE
U CUHYCOB. Pemenue lal2c
IPEYTONBHAKOB TOXIECTBO. DopMyisl
IIPUBEJICHHUS.
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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
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

Pemenue TPEYTrOJIbHUKOB.
Teopema KOCMHYCOB M TeOpeEMa
CHUHYCOB. Pemenue
MIPAKTUIECKHIX 3a1a4y c
HCIIOJIb30BAHUEM TEOPEMBI
KOCHHYCOB ¥ T€OPEMBI CHHYCOB.
[IpeobpazoBanue noa00usl.
[MomoOue COOTBETCTBEHHBIX
IIpeoOpazoBanue
Hon0GHs 3JIEMEHTOB.
i Teopema o  mpousseaenuu | https://m.edsoo.ru/7f4
MeTtpudeckue 10
OTPE3KOB XOpJ, TEOPEMBI O lal2c
COOTHOIIICHUS B
MIPOU3BEICHUN OTPE3KOB
OKPY>KHOCTH
CeKYyILlMX, TeopeMao KBajpare
KacaTeJIbHON.
Bexrop, JUTHHA (Momyb)
BEKTOpa, COHAIIpaBJICHHbBIE
BEKTOPBIL, MIPOTUBOMOJIOKHO
HaIpaBJICHHBIC BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB,
ABEHCTBO BEKTOPOB, ONEpaIlin
p PO, pail https://m.edsoo.ru/7f4
BekTopsl 12 HajJ BekTopamu. PaznmoxkeHue 1a12¢
BEKTOpa 1o IBYM
HEKOJUTMHEAPHBIM BEKTOpaM.
Koopaunatsr BEKTOpa.
CkanspHoe MpOU3Be/IeHUE
BEKTOPOB, TPHUMCHEHUE  JUISA
HAXO0XJACHUS JUIMH U YTJIOB.
JlekapToBbI ~ KOOpPAMHATHI  Ha
IJIOCKOCTU. YpaBHEHUS MPAMOM
JlexapToBbl .
U OKPYXHOCTH B KoopauHarax, | https://m.edsoo.ru/7f4
KOOpJMHATHI Ha 9 .
MEepeCceYeHre OKPYXKHOCTEH U lal2c
TUTOCKOCTH
npsAMBIX. MeToJ KoopauHAT |
€ro MprUMEeHEHHE.
[IpaBunpHbIE [IpaBunbHBIE MHOTIOYTOJIBHUKH.
MHOTOYTOJIbHUKH. Jlnuna okpyxkHoCcTH. ['pagycHas
JInHa OKPY)KHOCTH 3 M paauaHHas Mepa yrua, | https://m.edsoo.ru/7f4
Y TUIOLIAJb Kpyra. BEIUHCIIEHHUE JUTHH JIyT lal2c
Brruncienue okpyxHOocTeH. [Inomane kpyra,
rionaaen CEKTOpa, CETMEHTA.
I[BI/DKCHI/ISI IIJIOCKOCTH n
JIBHKEHUS 5 BHyTpeHHMe cummerpuu  Quryp | https://m.edsoo.ru/7f4
IIJIOCKOCTHU (’meMeHTapHBIE  TIPEICTABIICHUSA). lal2c
[TapannensHsiil nepexoc. [1oBopoT.
IToBTOpEHME,
0000111EHNE, 7 https://m.edsoo.ru/7f4
cucTeMaTH3aIlns lal2c
3HAHUI
HTroro: 68

* Vyer paboueil mnporpamMMmbl BOCHHTAHHUS B TEMATUYECKOM IUIAHUPOBAHUU
pabouux mporpaMm y4eOHBIX MPEAMETOB yTBEPKIAETCs MpuKa3zoM aupekropa MBOY
COII Ne 55 na Texymuit yueOHbIN roja He nmo3aHee 31 aBrycra.
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