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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusa kak OJWH W3 OCHOBHBIX Pa3/EJIOB HIKOJbHOW MAaTEMaTHUKH, UMEIOUIUNA CBOEU IEJbIO
o0ecrneunTh U3yuyeHne CBOMCTB U pa3MepoB (pUTryp, UX OTHOIIEHUH U B3aUMHOE PACIIOIOKEHHE, OIUPACTCS
Ha JIOTMYECKYI0, 10Ka3aTeNbHYIO JIMHUIO. LIeHHOCTh M3yueHHs TeOMETpUH Ha YPOBHE OCHOBHOI'O OOIIETO
00pa30BaHMs 3aKJIIOYAETCSl B TOM, YTO OOYYalOIIMHCS YUYUTCS MPOBOJIUTH JIOKa3aTeNbHbIE PACCYKACHUS,
CTPOUTH JIOTMYECKHE YMO3AKIIIOUEHUS, TOKA3bIBaTh UCTUHHBIE YTBEP)KIEHUS U CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, TIPOBOJIUTH PACCYKICHHS «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYIHUPOBATH
oOpaTHbIE YTBEPKICHUS.

Bropoii 1enpio u3yueHuss reoMEeTpuu SBIISETCS UCIIOJIb30BAHME €€ KaK MHCTPYMEHTa MpH PELICHUU
KaK MaTeMaTH4YeCKHX, TaK M MPAKTUYECKUX 3a/ad, BCTPEUAIOIIMXCS B peanbHOM ku3HU. OOyuarommuiics
JIOJPKEH HAyUUThCS OIPEACIIUTh FEOMETPUUECKYIO (PUTypy, OIUCATh CIIOBaMH JaHHbIN YepTEX WIH PUCYHOK,
HalTH MJOIIAaah 3€MENBbHOr0 Y4acTKa, PacCUuTaThb HEOOXOOUMYIO JUIMHY ONTOBOJIOKOHHOTO KaOems HWiIu
TpedyeMble pa3Mepbl rapaxa Ajas aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JIMHUS B
u3ydyeHun reomeTpuu. Ilpu pemieHnu 3amad MpakTUYECKOTO XapakTepa OOyYaloNIMHCsS YYHTCS CTPOUTH
MaTeMaTHYECKHE MOJEIN PEAJIbHBIX >KM3HEHHBIX CUTyallMid, MPOBOJAWUTH BBIYUCIEHHUS U OLEHUBATh
aJIeKBaTHOCTb MOJyYEHHOT'O pe3yJbTara.

Kpaiine BaxxHO moau€pKUBaTh CBSI3U F€OMETPHUM C IPYTMMH Y4eOHBIMH MpeAMETaMHU, MOTUBHPOBATh
UCIOJb30BAaTh OMNpPENENECHUsT TE€OMETPUUECKUX (UIyp M TOHATUH, JIEMOHCTPUPOBAaTh IPUMEHEHHUE
MIOJyYCHHbIX YMEHUH B (U3MKE M TEXHUKE. ODTH CBs3U HauOosee spKo BUAHBI B TeMax «Bekrops»,
«Tpuronomerpuyeckue COOTHOIIEHU», «MeToz koopauHaT» u «Teopema IIudaropar.

VYuebnbiii kypc «l'eomeTpusi» BKIIOYAET CIEAYIOLUIME OCHOBHBIE pa3lieNbl  COJEpP)KaHMS:
«['eomeTrpuueckne QUrypsl M UX CBOWCTBa», «l3MepeHHe TreOMETpUYECKUX BEIHUMH», «JleKapTOBBI
KOOPAMHATHI Ha TUIOCKOCTH», «BeKTopbl», «BIKEHHS IIIOCKOCTY, «IIpeobpazoBanus mogo0usy».

Ha u3yuenne yuebHoro xypca «l'eomerpus» otBogutca 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeNo), B 8 kitacce — 68 yacoB (2 yaca B He/ieno0), B 9 kiacce — 68 yacoB (2 yaca B HEJEIIO).

COJAEPKAHUE OBYYEHUA
7 KJIIACC

HavanpHble nonsaTus reomerpun. Touka, mpsimasi, OTpe30K, Jiyd. Yron. Bunasl yrinos. Beptukanbusie u
CMeXHbIE yribl. buccekrpuca yria. Jlomanas, MHOroyronsHuk. IlapamiensHOCTh M NEPHEHIUKYISIPHOCTD
MPSIMBIX.

Cummerpuunsle Qurypsl. OCHOBHBIE CBOMCTBa OCeBOW cuMMeTpuu. llpumepsl cuMMeTpuu B
OKPY’KaOIIEM MUDE.

OcCHOBHbBIE TIOCTPOCHHS C TIOMOIIBIO IUPKYJIss W JuHeWku. TpeyronbHuk. BricoTa, menuana,
OucceKkTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUH TPEYTOJIbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOT0 TpeyroyibHUKA. [IpiU3HaKy paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M MNpU3HAKM NapauleabHBIX HpsAMbIX. CymMMa YIJOB TpeyrolbHHMKAa. BHenHuwe yribl
TPEYroJbHHKA.

[IpsimoyromnbHbIi TpeyroabHUK. CBOWCTBO MEAMAHBI IPSIMOYTOJIBHOIO TPEYTOJbHUKA, IPOBEIEHHON K
runoteHyse. lIpu3Haku paBeHCTBA NPSMOYTOJBHBIX TPEYroJbHUKOB. [IpSIMOYrosIbHBII TpeyronbHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJBHUKA, HEPABEHCTBO O JJIMHE JIOMaHOW, TeOpeMa O
OosbleM yrie u OoJblIel CTOPOHE TpeyroyibHUKA. [IepneHauKysp U HaKJIOHHas.

I'eomeTrpuueckoe MecTo Todek. buccekrpuca yria M cepelIUMHHBIM MEPHEHAMKYJSAP K OTPE3KY Kak
reOMETPUUECKHE MECTa TOYEK.



OKpY>XKHOCTh M KpyT, XOpJa W AHaMEeTp, UX CBOMCTBA. B3auMHOE pacmnojioKeHHWe OKPYKHOCTU U
npsamoil. KacarenbHass W cekymas K OKpYXHOCTH. OKpy»KHOCTb, BNUCaHHas B yroj. BmnucanHas u
ONMCaHHAasl OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronbauku. llapamnenorpammM, ero mnpusHaku ©  cBoiicTBa. YacTHele  ciaydau
napasuiesorpaMMoB (IPSIMOYTOJIBHUK, poMO, KBaJapar), UX MPHU3HAKU W cBoiicTBa. Tpamerus, paBHOOOKas
Tpaneuus, €€ CBOMCTBa U npu3Haku. [IpsamoyronpHas Tpanenus.

Merton ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema @ameca u  Teopema o
MIPONOPLIMOHANIBHBIX OTpEe3KaXx.

Cpennue TMHUM TpeyrojabHUKa U Tpaneunu. L{eHTp macc TpeyrojipHuUKa.

[TonoOue TpeyronbHUKOB, Ko duiment nmogodus. [Ipuznaku mogodus TpeyronpHUKOB. [I[puMeHnenne
MoI00USI TP PEIICHUH MPAKTUIECKUX 3a/1a4.

CpoiicTBa momaneii reomerpudeckux ¢uryp. Dopmynsl IS IUIOHIAAW  TPEyTOJbHHKA,
napasuienorpaMma, pomOa u tpanenuu. OTHOIIEHUE TUIOIIAe MoJ00HBIX Guryp.

Brruncnenue miomnianeii TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOl Oymare.

Teopema [Iudaropa. [lpumenenne Teopemsr [Tudaropa nmpu pemeHnn MpakKTHYECKUX 3a1a4.

CuHyc, KOCHUHYC, TaHI€HC OCTPOro yria HpsIMOYTOJIbHOrO  TpeyrojibHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue Gpyuakmuu yriios B 30, 45 u 60°.

Brnincannbie ¥ HEHTpaJbHBIE YTJIbI, YTOJd MEXIY KacaTeJbHOW M XOpAOil. YTJbI MEXIy XOpAaMH U
CeKylIMMU. BriricaHHbIe ¥ ONHMCAHHBIE YETHIPEXYTONbHUKUA. B3aMHOE pacronoxkeHue JByX OKPYKHOCTEM.
Kacanue oxpyxHocteit. O0mire kacateabHbIe K JBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocunyc, tanreHc yriaoB or 0 go 180°. OcHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO.
DopMyIIbl IPUBEICHNUS.

Pemenne TpeyronbHuKOB. TeopemMa KOCHHYCOB M TEOpEMa CUHYCOB. PellleHne npakTU4ecKux 3aaad C
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodwus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoOU3BENEHUH OTPE3KOB XOP[, TEOPEMBI O MPOU3BEACHUN OTPE3KOB CEKYIIHMX, TEOPEMA O
KBaJpaTe KacaTeIbHOM.

Bextop, anuHa (MOAy/ib) BEKTOpa, COHAMpABICHHBIE BEKTOPHI, MPOTHBOIOIOXHO HAMpaBICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTHh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpAallMU HaJa BEKTOpaMH. PaznokeHue
BEKTOpa 10 JIByM HEKOJUIMHEapHbIM BekTopaM. KoopaunaTe! BekTopa. CkallsipHOE IPOU3BEACHUE BEKTOPOB,
MIPUMEHEHHUE I HaXOXKACHUS JUIMH U YTJIOB.

JlekapToBbl KOOpJIMHAThl Ha IUIOCKOCTU. YPaBHEHUS MPSIMOW U OKPYKHOCTH B KOOpJMHATax,
IepeceyeHne OKPYKHOCTEN U MPAMBIX. MeTOJ KOOpAMHAT U €ro IPUMEHEHNE.

[IpaBunbHbIE MHOTOyrojapHuUKH. JlnuHa okpyxkHOcTH. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JIUTUH AYT OKpyx)HocTel. [lmomane kpyra, cekTopa, cermMeHTa.

JIBUKeHHMs TUIOCKOCTH UM BHYTPEHHHE CHUMMETpHH Guryp (dJIeMeHTapHble MPEICTaBICHUS).
[TapamnensHbiil iepesoc. IloBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«"EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3y/IbTaThl OCBOCHHS IIPOrpaMMbl y4eOHOro Kypca «I'eoMeTpus» XapakTepu3yroTcs:

1) maTpuoTHYeCKOE BOCIIUTAHME:

MIPOSIBIECHUEM HHTEpeca K IMPOLUIOMY M HACTOSIIEMY pPOCCHUICKOM MaTeMaTHKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTH)KCHHMSAM POCCUMCKMX MAaTEMATHUKOB U POCCUHCKOM MaTeMaTH4YECKOM IIKOJBI, K
HCIOJIb30BAHUIO ATUX JOCTHKEHHUM B IPYrHX HayKaxX M NPUKIAIHBIX cepax;

2) rpaskaIaHCcKoOe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJTHEHHIO 00A3aHHOCTEHN TpaKIaHNHA U pealln3alliy ero Mpas, PEJCTABICHUEM O
MaTeMAaTUYECKUX OCHOBaX (PYHKLMOHHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SBJICHHUH, MPOLEAYP I'PakJaHCKOIO
of1iecTBa (Hampumep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXIEHUIO 3THUECKUX MPOOJIeM, CBSI3aHHBIX C
MIPAKTUYECKUM INPUMEHEHMEM JOCTHKCHMM HAyKH, OCO3HAaHMEM BaXXHOCTH MOpPAJIbHO-3THUYECKUX
IIPUHIIMIIOB B AESTEIBHOCTH YUYEHOTO;

3) Tpy10BO€E BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4yaCTH€ B pEUIEHMM NPAKTHMYECKUX 3aJad MaTeMaTHYeCKOMH
HaIPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MAaTEMAaTUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU NI
yCIIENIHON MpOo(eCCHOHATIBHON AEATEIbHOCTH U Pa3sBUTHEM HEOOXOIMMBIX YMEHHH, OCO3HaHHBIM BBIOOPOM
U TIOCTPOCHHEM HHIMBUAYAIBHOW TPAaeKTOPUM OOpa30BaHMsA W >KU3HEHHBIX IJIAHOB C Y4YETOM JIMYHBIX
MHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYecKOe BOCTIUTAHME:

CIOCOOHOCTBIO K HMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUATHIO MAaTEMaTHUYECKUX OOBEKTOB,
3a/1a4, peIIeHUH, pacCyKIEHUM, YMEHHUIO BUIETh MaTEMaTHUECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT0 MO3HAHMS:

OpUEHTAle B JEATENIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX MPEICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS YEIIOBEKA, MPHUPOJBI M OOMIeCTBA, MOHMMAHUEM MAaTEMAaTHYECKONW HAyKH Kak
cepbl YeIOBEUECKON MAEATENIBHOCTH, JTAloB €€ pa3sBUTHS W 3HAUYUMOCTH JUIsl Pa3sBUTHSA LUBWIN3ALUY,
OBJIAJICHUEM SI3BIKOM MAaTEMATHKM M MaTeMAaTHYECKOM KyJBTypOHM KakK CpEICTBOM IIO3HAHUS MHpa,
OBJIaJICHUEM NIPOCTEUIIMMH HaBbIKAMH UCCIIEI0BATENBCKON AEATEIbHOCTH;

6) d¢usnueckoe BocnuTaHue, GoOpMHPOBAHME KYJIbTYPbl 3A0POBbS H 3MOIHOHAJIBHOIO
0J1aronoJryyms:

TOTOBHOCTBIO TPUMEHATh MaTeMaTHMUECKHE 3HAHMS B MHTEpEcax CBOEro 3/I0pOBbs, BEICHUS
3I0POBOTO 00pa3a >KM3HU (30POBOE MUTAHKE, COATAHCHPOBAHHBIA PEXXHUM 3aHATHA U OTIBIXA, PETYJISpHAS
¢u3nvecKkas akTHBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBIKA Pe(PICKCUH, TPU3HAHUEM CBOETO IpaBa Ha OMIHOKY
Y TAKOT0 K€ IIPaBa JPyroro 4ej0BeKa;

7) 3K0JIOTHYECKOe BOCTIMTAHUE:

OpHEHTaIel Ha MPUMEHEHNEe MaTeMAaTHYEeCKUX 3HAHUM JJIs peleHus 3a7a4d B 00JIACTH COXPAaHHOCTH
OKpYKarollel cpefbl, INTAHUPOBAHMSI IOCTYIIKOB U OLIEHKU MX BO3MOXKHBIX IIOCJIEACTBUN JUUISl OKPYXKarOLIeH
Cpelbl, 0CO3HaHUEM II00ATBHOTO XapaKTepa IKOJOTHUECKUX MPoOIeM U MyTeH UX peleHHs;

8) apanTanmns K U3MEHAKIIMUMCS YCJIOBUAM COLUAILHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCIOBHUSIX HEONPEAENEHHOCTH, TIOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHUECKYIO NIE€ATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUYUThCA Yy JPYrHX JIIOJEH,
IpUOOPETaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUH U3 OMbITA APYTHUX;

HEOO0XOAUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HaHHWM, B TOM 4Mcie (HOPMYIMPOBATH HMJIEH, MOHATHS,
TUNoTe3bl 00 00BEKTAX U SIBICHUSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATh A€(DUIIUTHI COOCTBEHHBIX
3HAHUH U KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYalMI0, BOCHPUHHMATH CTPECCOBYIO CHUTYAIlHIO Kak

BBI30B, TPEOYIOUINII KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIe peIleHusl U AeUCTBUs, (HOPMYyINPOBATH U
OLICHHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIBTATHI
ITo3naBaTebHBIE YHHBepcaJIbHbIe YueOHbIE e CTBUS

Ba3oBrble Jornueckue neiicTBuA:

BBISIBJIATh U XapaKTEpU30BaTh CYLIECTBEHHbIE IMPHU3HAKM MaTeMaTHUECKUX OOBEKTOB, MOHATHH,
OTHOLIEHUH MEXIy TMOHATUAMH, (QOPMYIHPOBATh OIpPEACICHUs] TOHATHH, YyCTaHaBIMBATh
CYLIECTBEHHBIN MPHU3HAK KJIACCU(PHUKAIIMKU, OCHOBAHUS ISl 00OOLICHHS M CPaBHEHUS, KPUTEPUHU
IIPOBOAMMOIO aHAJIN3a;

BOCIIPUHMMATh,  (OpPMYJIMpOBaTh M  NPeoOpa3oOBbIBATH  CYKICHHS:  YTBEpPIUTENbHBIE U
OTpHLIATENIbHbIC, €TUHUYHBIE, YACTHBIE U 00IUE, YCIOBHBIE,

BBISIBJIATh MaT€MaTHUECKUE 3aKOHOMEPHOCTH, B3aHMMOCBS3UM U IPOTUBOpEUMs B (PaKTax, NaHHBIX,
HAOMIOACHUAX M YTBEP)KICHUAX, NpeasaraTb KPUTEPUM JJs BbISBIECHUS 3aKOHOMEPHOCTEH H
MIPOTUBOPEYUI;

JeJIaTh  BBIBOJBI C  HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M  HMHIYKTUBHBIX
YMO3aK/IIO4YEeHNH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

pa3dupartp 10Ka3aTeIHCTBA MATEMATUIECKUX YTBEPKICHUN (TIPSMBIC U OT MPOTUBHOTO), TIPOBOANTH
CaMOCTOSITEJIbHO ~ HECJOXHBIE  JO0Ka3aTelbCTBA  MaTEeMAaTU4YECKMX  (DAKTOB,  BBICTPAaUBaTh
apryMEHTalUI0, MPUBOAUTh MPHUMEPHl U  KOHTPIPUMEPBI, OOOCHOBBIBaTH COOCTBEHHbBIE
paccyXIcHHUS,

BbIOMpaTh CHOCOO pemieHus ydeOHOM 3ajauu (CpaBHUBAaTh HECKOJIBKO BAapUAHTOB pELICHMS,
BbIOMpPATh HanOOJIEE MOAXOAAIMM ¢ YYETOM CaMOCTOSTENBHO BbIAECICHHBIX KPUTEPUEB).

Ba3oBrlIe ucciienoBarelbLCcKue AeiicTBHS:

HCIOJIb30BaTh BOIPOCHI KaK UCCIIEI0BATENIbCKUI MHCTPYMEHT MTO3HAHUS, (POPMYJIUPOBATH BOIPOCHL,
(GUKCHpYOIIHE TPOTHBOPEYHE, MPOOJIEMYy, CaMOCTOSATEIBHO YCTaHABIMBAaTh MCKOMOE M JaHHOE,
(hOpMHPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOO TMO3HIIMIO, MHCHHUE;

MPOBOANTH IO CAMOCTOSITEIIBHO COCTABJICHHOMY IUTAHY HECJIOXKHBIA JIKCIEPHUMEHT, HEOOJIBIIOe
HCCIICIOBAaHUE TI0 YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKTy COOOiA;

CaMOCTOSITENILHO  (hOPMYJIMPOBATh OOOOIICHHWS © BBIBOABI 110 pe3yJbTaTaM TPOBEAEHHOTO
HAOJTIOJICHUS, WCCIICAOBAHUS, OIICHWBATh JIOCTOBEPHOCTH ITOJYYCHHBIX PE3yJIbTaTOB, BBIBOJOB W
00001IEHN;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIIBUTaTh MPEANOJIOKEHHUS O €ro
paSBI/ITI/II/I B HOBBIX YCJ'IOBI/H[X.

Pabora ¢ nnopmanmeii:

BBISIBIISATH HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIMH, JAHHBIX, HEOOXOAMMBIX IJISi PELICHUS
3a7a4m;

BBIOMpPATh, AHAIM3HPOBATH, CUCTEMATU3UPOBATh M WHTEPHPETHPOBATH MH(POPMALHUIO PA3TUYHBIX
BUJIOB ¥ (POPM IIPECTABICHHUS;

BBIOMpATh (OpMY HpeACTaBICHUS MHPOPMAIMH M WUTIOCTPUPOBATH pellacMble 3a/la4d CXEMaMH,
ararpaMMamu, HHOU rpaduKoil 1 nX KOMOMHAIMSIMH;

OLICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, TNPEUIOKEHHBIM yYUTEIEM WU
cpOpMYITHPOBAHHBIM CAaMOCTOSITEIIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIIbHBIE y‘leﬁﬂble JelcTBHUA:



® BOCIPHHMMATH U (OPMYJIHUPOBATH CYKIECHUS B COOTBETCTBHH C YCIOBUSMHU U IIENSIMU OOIICHHSI,
SICHO, TOYHO, TPAMOTHO BbIpaXkaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCHbMEHHBIX TEKCTax, JAaBaTh
MOSICHEHUS T10 X0y pelIeHUs 3a/1aui, KOMMEHTUPOBATh MOJIYYECHHBIN pe3yJIbTaT;

e B X0/€ 00CYXIEHHUS 33/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOM TeMbI, MPOOIEMbI, PelIaeMoi
3a/1aud, BBICKA3bIBaTh MJIEU, HAICJICHHBIE HAa TMOMCK PEIICHHS, COMOCTABISTH CBOM CYXICHHUS C
CYXKJICHUSIMH JPYTUX YYaCTHUKOB aHaliora, OOHAapyXMBaTh Pa3IMuh€ U CXOACTBO IO3UIIMHA, B
KOpPpEeKTHOH opme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHNS,

® TMPEJCTaBIATH pE3yJbTaThl pELICHUS  3aJa4yM, OSKCIEPUMEHTA, UCCIEJOBAHMS, IMPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (hOpPMAT BBICTYIUICHUSI ¢ YYETOM 3a7ad MPE3CHTAIUU U 0COOEHHOCTEH
ayIUTOPHH;

¢ [IOHUMATh M HCIOJH30BATh MPEUMYIECTBA KOMaHIHOW U MHIAMBUAYAIbHONH pabOTHI MPH peLICHUH
y4eOHBIX MAaTEMATHYECKUX 3a/1a4;

e [PUHUMATH IIENb COBMECTHOW MIESITENbHOCTH, IJIAHHPOBATh OPTaHU3AIMIO COBMECTHOH paboThI,
pacnpenensTb BUIbI paboT, T0TOBAPUBATHCS, 00CYkKAATh MPOLECC U pe3ynbTaT paboThl, 0000IIaTh
MHEHHS HECKOJIbKUX JTIOJICH;

® y4YacTBOBAaTh B rpynmnoBbIX (popmax paboThl (00CyxkaeHHS, 0OOMEH MHEHHUSIMU, MO3TOBBIC IITYPMBI 1
JpyTHE), BHIMOIHITh CBOIO YacTh PabOTHl U KOOPAMHHUPOBATH CBOU JEHCTBUS C APYTUMHU UYICHAMU
KOMaH/pl, OIICHMBaTh KAaueCTBO CBOET0 BKJIaga B OOmMI MPOAYKT MO KPUTEPHUSM,
c(hOpMyJIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICHCTBUSI.

PeryisiTuBHbIe YHHBepCaJbHbIE yUeOHbIe AeiicTBUS
Camoopranusanus:

® CaMOCTOSITEIHHO COCTAaBJIATH IUIAH, aJTOPUTM PEIICHUS 3aJauu (UM €ro 4acTh), BBIOUPATh CIIOCO0
pelieHns ¢ y4€TOM HMMEIOIIUXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEIICHUH C Y4ETOM HOBOM MH(OpMaIUH.

CaMOKOHTPOJIb, SMOLMOHAIbHBIH HHTEJVIEKT:

e BIAJCTh CHOCOOAMH CAMOIIPOBEPKH, CAMOKOHTpPOJISI TIpolecca U pe3ysbrarta pelieHUs
MaTeMaTHUIECKOM 3a1a9u;

® MPEABHUIETH TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTHUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJACHHBIX OMUOOK, BHISIBICHHBIX TPYIHOCTEH;

® OICHMBATh COOTBETCTBUE pE3yJbTaTa JIEATEIbHOCTH MOCTABJICHHOHN IENH U YCIOBUSM, OOBSCHSTH
NPUYUHBL  JOCTHXKEHHS WM HEJOCTIKEHHUS 1eNH, HaxOOuTh OMMOKY, JaBaTh OILEHKY
pUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIBTATHI

K koHIly 00yueHus B 7 Kjacce 00yJaroHiics MOJIYIHT CIICTYIOIINE MPEIMETHBIC PE3yJIbTAThI:

Pacrio3naBaTh HM3yueHHBIE T€OMETPUYECKHE (QUTYPBI, ONPEICSNISATh MX B3aUMHOE PACIIOJIOKCHHE,
n300paxaTh TeoMeTpuyecKrue (PUryphl, BBIIOJHATh YEPTEKHU IO YCIOBHUIO 3a1a4yu. M3MepsaTh nuHelHble U
YTJIOBBIE BEIMUYUHBL. Pemarh 3a1a4i Ha BEIYHUCIICHHUE JTMH OTPE3KOB U BEJTUYMH yTJIOB.

Jlenate rpyOyro OIEHKY JTUHEHHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B PEANbHOM KU3HU, pa3MEpOB
MIPUPOJHBIX 00BEKTOB. Pa3innuare pasmMepsl 3TUX 0OBEKTOB MO MOPSIIKY BETHUHHBI.

CTpouTh 4epTeXKHU K FTEOMETPUUECKUM 3a]a4aMm.

[Tonp30BaTbcsi TpU3HAKaMU PABEHCTBA TPEYrOJbLHUKOB, HCIONb30BaTh MPU3HAKM U CBOWCTBA
PaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3aa4.

[IpoBOAUTH TOTUYECKHUE PACCYKACHHS C UCTIOIB30BAaHUEM T€OMETPUUCCKUX TEOPEM.

[Tonb30BaThes MpU3HAKAMU PABEHCTBA MPSIMOYTOJNBHBIX TPEYTOJIBHUKOB, CBOWCTBOM MeEIUAHBbI,
MPOBEIEHHON K TUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTOJIbHUKA, B PEIICHUN T€OMETPUUECKHX 3a/1a4.



OnpenensTh MapayiebHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HUMH CeKylias.
Onpenenars NapauiebHOCTh MPSIMBIX C MOMOIIBIO PABEHCTBA PACCTOSSHUM OT TOYEK OJHOW MPSIMOM 110
TOYEK IPYyTrou NpsiMOH.

Pematp 3a1aun Ha kiieTyaroit Oymare.

[IpoBOANTH BBIYMCICHUS M HAXOJIWUTH YHMCIOBBbIE M OyKBEHHbIE 3HAUEHHUS YIJIOB B F€OMETPHUECKHUX
3a/layax C MHCIOJb30BAHMEM CYMMBI YIJIOB TPEYTrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YTJIOB,
00pa30BaHHBIX NPU MEPECEUCHUN JIBYX MAPAILICIBHBIX MPSMBIX CeKyIlel. Pemars mpakTudeckue 3aaqu Ha
HaxO0JICHUE yTJIOB.

Brnaners moHsATHEM TEeOMETPHYECKOTO MECTa TOYeK. YMETh OMNpeNessiTh OHCCEKTPUCY YyIJia H
CEepEeMHHBIN MEPIEHIUKYIIAP K OTPE3KY KaK F€OMETPUUECKUE MECTA TOYEK.

@opMyIMpPOBATH ONPEAEICHUS OKPYKHOCTH U Kpyra, XOpAbl U AUaMETPa OKPYKHOCTH, MOJIb30BATHCSA
HX CBOMCTBaMU. ¥ METh IPUMEHATH 3T CBOMCTBA MPU PEIICHUH 3a7ay.

Brnaners NoHsATHEM ONMMCAaHHOM OKOJIO TPEYrOJIbHHKA OKPY)KHOCTH, YMETb HaXOAUTh €€ LEHTP.
[Tonb3oBatbest (pakTamMu 0 TOM, YTO OMCCEKTPHCHI YIJIOB TPEYTOIbHHUKA MEPECEKAIOTCS B OJHON TOYKE, U O
TOM, YTO CEPEIMHHbIE IEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Bnaners moHsTHeM KacaTeIbHOW K OKPY>KHOCTH, TOJIB30BATHCA TEOPEMOM O MEPIEHIUKYISIPHOCTH
KacaTeJIbHOU U pajnyca, MIPOBEAEHHOTO K TOUKE KacaHusl.

[Tonp30BaTbCsl MPOCTEMIIMMHM T'€OMETPUYECKHMMHM HEPAaBEHCTBAMH, ITOHUMATh HMX MPAKTUYECKUN
CMBICII.

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

K konity o0yuenus B 8 kjacce o0y4aromuics MoyuuT caelyolne MpeMETHbIE pe3yIbTaThl:

Pacno3naBaTte OCHOBHEIC BHJIbI ‘{eTBIpéXYFOJILHI/IKOB, HUX DJICMCHTHI, IIOJB30BATHCA HUX CBOMCTBaAMU
IIPYU PELICHUU TEOMETPUYECKUX 3a0aY.

[IpuMeHATh CBOMCTBA TOYKH MEPECEUEHUSI MEIMAH TPEYToJIbHUKA (LIEHTPa MaccC) B PEIICHUH 3a7a4.

Brnaners moHsATHEM CpenHEN JMHUM TPEYTOJIBHMKA W TpallelWH, NPUMEHATh HMX CBOWCTBA IIPH
pellleHnn reoMeTpuueckux 3aaad. [lomp3oBaThest Teopemoin daneca U TEOPEMOM O MPOMOPIUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX Ul PEIICHUs MPAKTUUECKHX 3aJ1au.

[IpuMeHsTh NIPU3HAKK MTOA00HS TPEYTOIFHUKOB B PEIICHUN T€OMETPUIECKHX 3a/1a4.

[Tonb3oBatbes Teopemoii [udaropa ans pereHus TeOMETPUYECKUX U MpaKTUYecKuX 3aaad. CTpouTh
MAaTCMaTUYCCKYI0O MOACJIb B TIPAKTUYCCKHUX 3aJjladyax, CaMOCTOATCIILBHO [JCJIaTbh qepTénc U HaXOoOUuThb
COOTBCTCTBYIOIHNC TJIMHBI.

Bnaners moHsATHSIMH CHHYCA, KOCHHYCa M TaHI€HCA OCTPOTO Yrja MPSAMOYTOJIBLHOTO TPEYroJibHUKA.
Tlonp30BaTLCA 3TUMH MOHSATUSIMA AJIA PCIICHUA MMPAKTUYCCKUX 3aaaY.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOMIAb TPEYTOJbHUKA U IUIOIIAI MHOTOYTOJIBHBIX (UTYP
(monB3ysCh, rAe HE0OX0IUMO, KABKYIATOPOM). [IpMeHsATh noyuyeHHbIe YMEHHSI B IPAKTUYECKUX 3a/1ayax.

BrageTth moHATHUSMU BIIMCAHHOTO M LIEHTPAJILHOTO YTJIa, UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX yriax,
yTaax MEeXIy XopAamu (CEeKyIIMMHU) U YIJIe MEX]y KacaTeIbHOW M XOpAOW MPHU PElICHUH T€OMETPUUECKUX
3a/1au.

BJIaIIeTI: IIOHATHUEM OIIMCAaHHOT'O I-IGTI:IpéX}/F OJIbHUKA, MNPUMCHATH CBOICTBa OIIMCAHHOI'O
YEeTBIPEXYTOJIbHUKA IIPU PEILICHUU 3a4a4.

HpI/IMeHSITI) IIOJIYUCHHBIC 3HAaHMA Ha MPAKTUKC — CTPOUTH MATCMATHYCCKUC MOJACIH IJId 3adaqd
peanbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHHS C MPUMEHEHHEM MOA00MS M TPUTOHOMETPUU
(TmONB3YSICh, TJIe HEOOXOIUMO, KAJIBKYJIITOPOM).

K koHIty o0yueHus B 9 kjacce o0yyaroImuics MoyuuT ciaeyrolne NpeMeTHbIE pe3yIbTaThl:



3HaTh TPUTOHOMETpPUYECKHE (YHKLIMU OCTPHIX YIVIOB, HAXOAUTh C HMX IOMOILBIO DPA3JINYHbIE
JIEMEHTHI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA («pEIIeHUEe MPSAMOYIOJbHBIX TPEyrolbHUKOBY). Haxoauts (c
MOMOIIBIO KaJbKYJISTOPA) AJIUHbI U YIJIbI U1 HETaOIUYHbIX 3HAYEHUH.

[Tonp3oBaTbes (popMynamMu TpPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM JUIS
HaXO0XKJICHHUS COOTHOIIEHUI MEX /1y TPUTOHOMETPHUECKUMH BETMUNHAMU.

Hcnonb30BaTh TEOpEMBI CHUHYCOB M KOCHHYCOB JUIsl HAaxOXKICHMSI pa3IUYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («pEIICHUE TPEYTOJIbHUKOBY ), IPUMEHATh UX MPH PEIICHUH I€OMETPUIECKUX 3a]1aU.

Brnaners moHsTHSIMH TpeoOpa3oBaHUs TOJOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOMOOHBIX (HTYP.
[Tonmp30BaThCst CBOWCTBAMH MMOI00WST TIPOU3BOIBHBIX (DUTYP, YMETh BBIYHCIATH UIMHBI U HAXOIUTH YTIIBI Y
no100HbIX ¢Quryp. IlpumeHsaTs cBOMCTBAa MOAOOUS B MPAKTUYECKUX 3aJadax. YMETb IMPUBOAUTH IPUMEPHI
MOAOOHBIX (PUTYP B OKPYIKAIOIIEM MHpE.

[Tonp30BaThbes TeopeMaMH O MPOM3BEACHUU OTPE3KOB XOP[, O MPOU3BEICHUH OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTelbHOM.

[Tonp30BaThcs BEKTOpaMH, MOHUMATh MX T€OMETPUYECKHA M (DU3UYECKHI CMBICH, NPUMEHATh HX B
pelIeHNH TeOMETPUYECKUX M (puznueckux 3afgad. [IpuMeHATh CKalIspHOE MPOM3BEACHUE BEKTOPOB IS
HaXO0XAEHUS JUIMH U YTJIOB.

[Tosb30BaThcs METOIOM KOOPJIMHAT HA IUIOCKOCTH, MPUMEHSTHh €r0 B PELIEHUH N€OMETPUYECKUX U
MIPAKTUYECKUX 3a/1a4.

Bnaners NOHATHSAMU NPABUIBHOIO MHOTOYIOJIBHUKA, JUTMHBI OKPY>KHOCTH, JUIMHBI 1yTH OKPYXHOCTH
U paJiMaHHON MepbI yIila, yMETh BBIYUCIATH IJIOUIAb Kpyra u ero yacteil. [[puMeHsATh moTy4eHHbIe YMEHUS
B MIPAKTUYECKUX 3a]1auax.

HaxonuTe ocu (WM LEHTPHI) CUMMETpUU (QUTYpP, MPUMEHATh JBM)KEHUS TUIOCKOCTU B MPOCTEHINNX
clIyJasix.

[IpuMeHsATh TOJyUYCHHbIE 3HAHUS HA MPAKTHKE — CTPOMTh MaTeMaTHYECKHME MOJENIM AJs 3alad
peasbHOW KH3HH H TPOBOAWUTH COOTBETCTBYIOIIME BBIYUCICHHS C TNPUMEHEHHEM TIOA00HS W
TPUTOHOMETPUUYECKUX PYHKIMH (IOJIB3YSACH, T€ HEOOX0AUMO, KAIbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KJIIACC

Konuuecmeo uacos

Ne Haumenoganue paszoenoe Konmpono- Ilpakmu-
n/n u mem npozpammol Bcezo Hble ueckue
pabomul pabomot
IIpocrenimue

reoMeTpuueckue GUrypsl
U UX CBOMCTBA.
H3smepenue
reOMETPUYECKUX
BEJIMYUHH

2 TpeyroibHUKN 21 1

[TapannenbHbIe TPSIMBIE,
3 CyMMa yTJI0B 14 1
TpeyrojJbHUKa

OKpy>KHOCTb U KpYT.
4 I'eomerpuueckue 14 1
HOCTPOCHHUS

[ToBTopenue, 06001ICHNE
3HAHUU

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 08 6 0

dnekmponnvie

(uucgpposwie)
obpazoeamenvHble

pecypcul

bubmorexa [JOK
https://m.edsoo.ru/7f415¢e2e

bubmmorexa [JOK
https://m.edsoo.ru/7f415¢e2e

but6mmoreka [IOK
https://m.edsoo.ru/7{415e2¢

bubmoreka [JOK
https://m.edsoo.ru/7{415e2e

bubnunoreka [IOK
https://m.edsoo.ru/7f415¢e2e




No
n/n

6

TEMATHYECKOE IINTAHUPOBAHHUE

Haumenosanue pazoenos u
mem npozpammol

YeTbIpEXYroJIbHUKU

IInomans. Haxoxaenue
TIOMIAICH TPEYTOJIBLHUKOB H
MHOTOYTOJILHBIX (UTYP.
[Tnomaau mono6HbIX GUryp

Teopema daneca u TeopeMa o
IIPONOPLIUOHATIBHBIX
OTpe3Kax, MoI00HbIC
TPEyTOJIbHUKI

Teopema [Iudaropa n Hauana
TPUTOHOMETPHUHU

VYTIIBI B OKPY’KHOCTH.
Brnincansble 1 onucaHHbIe
YETBIPEXYTOJIbHUKH.
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHOCTER

[ToBTOpeHue, 060061IeHNE
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME

Bcezo

12

14

15

10

13

68

8 KJIACC

Konuuecmeo uacoes

Konmpono-
Hble
pabomot

Ilpaxkmu-
yeckue
pabomul

Dnekmpounuvie

(yughposvie)
obpazoeamenvHble

pecypcnl

bubmorexa [JOK
https://m.edsoo.ru/71417¢18

but6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

bubmoreka [JOK
https://m.edsoo.ru/7f417¢18

bubnunoreka [IOK
https://m.edsoo.ru/7f417¢18

bubnuoreka [IOK
https://m.edsoo.ru/7f417¢18

bubmuoreka [JOK
https://m.edsoo.ru/7{417¢18




N n/n

7

OBIIEE KOJIMYECTBO YACOB I10

TEMATHYECKOE IINTAHUPOBAHHUE

Haumenosanue pazoenos u
mem npozpammol

[Ipeo6pazoBanue mogoous.
Merpudeckue COOTHOIICHUS
B OKPYXHOCTH

Tpuronomerpusi. Teopembl
KOCHHYCOB U CHYCOB.
Pemenne TpeyroabHIKOB

Bexkrops!

Z[eKapTOBLI KOOPAWHATHI Ha
IIJIOCKOCTH

[IpaBuibHBIE
MHOT'OYT'OJIbHUKH. J{nHa
OKPY’KHOCTH M TUIOIIA/1b
Kpyra. Beriuncnenue
Iomaaen

JIBHKEHUS TIOCKOCTH

[ToBTOpeHmEe, 06001IEHNE,
cucTeMaTu3alus 3HaHu!

[NPOT'PAMME

Bcezo

10

16

12

68

9 KJIACC

Konuuecmeo uacoes

Konmpony-
Hble
pabomol

Ilpakmu-
yeckue
paodomol

dnekmponnvie

(uugpposwie)
obpazoeamenvHble

pecypcnl

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

bu6moreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
bu6moreka [JOK
https://m.edsoo.ru/7f41al2c




