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IHHOACHUTEJBHASA 3AIINCKA

['eoMeTpus Kak OMH U3 OCHOBHBIX PA3JI€JIOB IKOJIbHON MAaTEeMAaTUKN, UMEIOLIUN
CBOEH 1IETbI0 00ECNeYnTh U3YyYEHUE CBOMCTB M pa3MepoB (Uryp, UX OTHOLIECHUH U
B3aMMHOE€ PAaCIIOJIOKEHHE, OIMUPACTCS Ha JIOTHYECKYIO, JOKa3aTEIbHYIO JHUHUIO.
[leHHOCTh, H3yuY€HHS TEOMETPUUM HAa YPOBHE OCHOBHOTO 00IIEero oOpa30BaHUS
3aKJTIOYACTCS B TOM, YTO OOYYAMOIIMICS YYHUTCS TPOBOJIUTH JOKAa3aTEIhHBIC
pacCcy X IeHus, CTPOUTh JIOTUYECKHE YMO3AKIIOUYECHHS, JOKa3blBaTh HNCTUHHBIC
YTBEPKIACHUSA U CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKICHUS «OT
MPOTUBHOTO», OTJMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIUpOBaThH OOpaTHBIC
YTBEPKICHUSI.

Bropoil 1nenp0 HW3ydeHHs] TEOMETPUU SBJISICTCS MCIOJIb30BAHME €€ Kak
MHCTPYMEHTA MPU PEUICHWU KaK MAaTeMaTUYeCKUX, TaK W NPaKTHUUYECKUX 3ajiad,
BCTpEYAIOUTUXCS B peasibHON KU3HU. OOyJaronuiics: JOMKEH HAyUYUThCS ONPEICIUTh
Tr€OMETPUYECKYIO0 (UTYpPY, OMKCATh CIOBAMH JAHHBIM YEpTEXK WM PUCYHOK, HAWTU
IJIOIIAb 3€MEJIBHOIO Y4acTKa, paCCYUTaTh HEOOXOAUMYIO JUIMHY ONTOBOJIOKOHHOIO
Kabenst win TpeOyeMble pa3Mmephl rapaxa Jisi aBTOMOOUJISL. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIWTENbHAS JIMHUS B M3ydeHUU reoMmetrpuu. [lpw pemiennu 3amad
MPaKTUYECKOTO XapaKkTepa OOyUarOIIUICS YUUTCS CTPOUTh MaTeMAaTUUECKUE MOEIU
peanbHbIX KU3HEHHBIX CHUTyallud, MPOBOAUTh BBIYUCICHUS M  OIICHUBATh
aJIeKBAaTHOCTh MOJIyYEHHOTO pe3yibTaTa.

KpaitHe BaxkHO MOMUYEPKUBATH CBSI3M TEOMETPUM C JAPYTUMH YUEOHBIMU
npeaMeTaMi, MOTUBUPOBATh UCIIOIb30BaTh OMPENCIECHUs TE€OMETPUUECKUX (Uryp u
MOHSTUH, IEMOHCTPUPOBATH MPUMEHEHHE MOJTYUYEHHBIX YMEHUHN B (DU3UKE U TEXHUKE.
Ot cBsi3u HauOosee sipko BUAHBI B TeMax «Bektopel», «TpuronHomerpuyeckue
cooTHoleHus», «Metoa koopauHat» u «Teopema [Tudaropar.

VYyeoOnslii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3Jeibl
conepxkanusi: «['eomerpuueckue ¢Gurypel U HUX CBOHcTBa», «l3mepenue
F€OMETPUYECKHUX BEIIMUUHY, «JleKapTOBbI KOOPIUHATHI HA ILIOCKOCTHY, «BEKTOpPbI»,
«JIBmxkeHus miockoctny, «IIpeodpazoBanus mo100us».

Ha u3yudenne yue6Horo kypca «I'eomerpusi» orBoaurcs 204 yaca: B 7 Kiiacce —
68 vacoB (2 yaca B HeJieNI0), B 8 Kilacce — 68 yacoB (2 yaca B HeJleN0), B 9 Kiacce —
68 yacoB (2 4yaca B HEJENIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

HauanbHble oHATHS reoMeTpud. Touka, mpsiMas, OTPE30K, Jyd. Yroiyl. Buasl
yriaoB. BeprukanpHble M CMEXHbIE Yribl. buccekrpuca yrma. Jlomanas,
MHOT'OYTOJIbHUK. [lapayiesbHOCTh U MEPIEHINKYISIPHOCTD IPSIMBIX.

Cummetpuunbie purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeETpuH. [Ipumepsl
CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TOCTPOEHHSI C TOMOIIBK) LUPKYJIS WU JIMHEUKH. TpeyrojbHHUK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTRA.

PaBHOOenpeHHBIE W paBHOCTOPOHHUW  TpeyroibHUKA.  HepaBeHCTBO
TPEYTOJIbHHKA.

CBolicTBa U NpPU3HAKU PaBHOOEIPEHHOIO TpeyrojibHUKa. [Ipru3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBoONCTBa U MPHU3HAKH HapauIeNbHBIX NpsMbIX. CymMMa YIjoB TPEyroJIbHHUKA.
Breninue yriel TpeyroibHUKA.

[IpsMoyrosibHbIlE  TpeyrosbHUK. CBONCTBO  MEOUaHbl  IPSIMOYIOJIBHOIO
TPEyTOJbHUKA, IPOBEAEHHON K rUInoreHyse. [Ipu3Haku paBeHCTBA MPAMOYIOJIBHBIX
TPEYTOJILHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIbHUK € yTioM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHoOW, TeopemMa O OosblieM Yyrie W OoNblIed CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKJIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccexkrpuca yrima ©W — CepeIUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

OKpy»XHOCTb U KPYT, XOpZa U JUaMETP, UX CBOKMCTBA. B3anMHOE pacnonoxeHue
OKpY’KHOCTH M TmpsMoin. KacarenbHas M cexkymas K OKpPYKHOCTH. OKpYKHOCTB,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYerbipéxyronpHuku. [lapannenorpamm, ero npusHaku U CBOWCTBA. YacTHbIe
CiIydau TMapajieIorpaMMoB (MIPSIMOYTOJIBHUK, pOMO, KBajapaT), WX MpPHU3HAKH U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpsimoyronbHas Tpanenus.

Meron yasoenuss menuanbl. LleHTtpanbsHas cummerpusa. Teopema dDaneca u
TeopeMa O NPONOPLMOHAIIBHBIX OTPE3KAX.

CpenHue JTMHUM TPEYroJibHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuKa.

[Tonqobue TpeyronbHUKOB, Kod(hduiment mnoxoous. IlpuzHaku nomoOus
TpeyrojJbHUKOB. [IpuMeHeHue moao0ust Mpu PeIIeHUH MPAKTUYECKUX 3a/1a4.



CpoiictBa momaneii reomerpudeckux ¢uryp. Dopmynsl IS IUIOIIAIA
TpEyTroJbHUKA, MapajuiesiorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIONIaAeH
oJ00HBIX GUTYP.

Bpruncnenne mimomanerd TPEYroabHHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenne teopemsr Iludaropa mnpu permenun
MPaAKTUUYECKUX 3a7a4.

CuHyC, KOCHHYC, TAaHI€HC OCTpPOIro yrijia MPSAMOYTOJILHOIO TPEYroJIbHUKA.
OCHOBHO€ TPUTOHOMETPHUUECKOE TOXKJIECTBO. TPUTOHOMETPUUECKUE (DYHKIIUU YTIIOB
B 30, 45 1 60°.

BrnivcanHbie U LIEHTpaIbHbBIC YIJIbI, YTOJI MEXKAY KacaTeIbHONW U XOPAOUM. YTIIbI
MEXAYy XOpAaMHU U CEKyIIMMH. BHOuCaHHBIE M OMNMCAHHBIE YETHIPEXYTOJBHUKHU.
B3anmHoe pacnonokeHue AByX OkpyxkHocTed. Kacanue oxpyxkHocTeit. OOmme
KacaTeJIbHBIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrenc yrios oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO. POPMYJIIBI IPUBEACHHUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOopeMa CHHYCOB. Pemienue
[IPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[Tpeo6pazoBanme nomoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 IpOU3BENEHUHN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAEHUN OTPE3KOB
CEKYILHUX, TEOpEMaA O KBaJIpaTe KacaTeIbHOM.

BekTop, nnmuHa (MOyJib) BEKTOpa, COHANPABICHHBIE BEKTOPBI, TPOTUBOMOIOKHO
HaIIpaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIUU
HaJ BEKTOpamu. PasioxkeHue BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunater Bektopa. CkanspHOE MPOU3BENEHUE BEKTOPOB, INPUMEHEHUE IS
HaxO0JICHUS JJIMH U YTJIOB.

JlekapTOBbl KOOPAUHATHI HA IUIOCKOCTU. Y PAaBHEHUs IPSAMOU U OKPYKHOCTHU B
KOOpAMHATAX, MEPECECYCHUE OKPYKHOCTEM WM MNpsMBIX. MeToj KOOpIHMHAT U €ro
IIPUMEHEHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKMU. JUIMHA OKPYKHOCTHU. ['panycHas u paauaHHas
Mepa yrJia, BBIYUCIIEHUE JUIMH IyT OKpYy>KHOCcTel. [nomans kpyra, cekropa, CErMeHTa.

JIBMKEHUS TUIOCKOCTH M BHYTPEHHHME CHUMMETpUH (Guryp (dJaeMeHTapHbIe
npencraiienus). [lapamnensublii nepenoc. [ToBopor.



IHJTAHUPYEMBbIE PE3YJbTATBI OCBOEHUA NPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE  pe3yJbTAaTbl OCBOECHHA NPOrpaMMbl  Y4eOHOro  Kypca
«I"eomeTpus» XapaKTEpHU3yIOTCS:

1) naTrpuoTHyYecKoe BOCIUTAHME:

IPOSIBJIEHUEM MHTEpECca K MPOLLIOMY U HACTOSIIEMY POCCUMCKON MaTEMATUKH,
[IEHHOCTHBIM OTHOILLIEHUEM K JTOCTHKEHUSAM POCCUMCKAX MATEMATUKOB U POCCUMCKOU
MaTE€MaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUU B APYTHMX HAayKax U
MPUKIAAHBIX cepax;

2) rpaxaaHCcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO O0SI3aHHOCTEW TpakJaHMHA U pealn3allid €ro
[paB, MPEACTABICHUEM O MATEMAaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3THYHBIX
CTPYKTYp, SIBJIE€HUH, MPOLEAYp TIPaKIAHCKOrOo OOHIecTBa (HAmpuUMep, BBIOOPHI,
ONpPOCHI), TOTOBHOCTBIO K OOCYXIEHHUIO JTHUYECKUX NpoOJieM, CBSA3aHHBIX C
IIPAKTUYECKUM ITPUMEHEHUEM JTIOCTHIKEHUN HAYKH, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-
TUYECKUX MPHUHIIMUIIOB B IEATEIBHOCTH YYEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YyaCTHE€ B PpEIICHUHM MPAKTHUECKUX 3a7ad
MaTe€MaTUYeCKOM HaNpaBJICHHOCTH, OCO3HAHWEM BaXXHOCTHM MAaTE€MaTHYECKOIO
oOpa3oBaHMsI Ha MPOTSHKEHUM BCEH KU3HM MJIA YCHEMHON MpodecCuoHaIbHON
NESATENbHOCTY M Pa3BUTUEM HEOOXOAMMBIX YMEHUH, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM WHAMBUIAYAIBHON TPAaeKTOPUU OOpa30BaHUS W >KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTH4ecKoe BOCIMTAHME:

CHIOCOOHOCTBIO K  SMOLMOHAILHOMY M 3CTETHMUYECKOMY  BOCHPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJay, PEIICHHWH, pacCyKIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpUEHTalMed B JEATEIbHOCTH HAa COBPEMEHHYK) CHUCTEMY HAYYHBIX
IpecTaBiIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL UYEJIOBEKa, MPHUPOJABI U
oOlIecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HAayKH Kak cdepbl YeIoBe4YeCKOM
NEeSATEIbHOCTH, 3TaNoOB €€ pPa3BUTHUA M 3HAYMMOCTH ISl Pa3BUTHs LMBUIM3ALNM,
OBJIAJICHUEM S3BIKOM MAaTEMaTUKA W MaTEMaTUYECKOM KYyJIbTYpPOH KaK CPEICTBOM
MO3HAaHHWS MHpA, OBJAJACHUEM NPOCTEHIIMMU HAaBBIKAMHU HCCJEN0BATEIBCKON
NS TENbHOCTH;



6) ¢usuyeckoe BocnuTaHHe, (POPMHPOBAHUE KYJIbTYPbI 3A0POBbS U
IMOIUOHAIBLHOTO 0JIATOMOTYIHSI:

TOTOBHOCTBIO TIPHMCHSTH MaTeMaTHYECKHUE 3HAHUS B HMHTEpPecax CBOCTO
3II0POBBS,  BEACHHS  3J0pPOBOro  obOpaza  Ku3HM  (3I0pOBOE  THMTaHHE,
cOaTaHCUPOBAHHBIN PEKUM 3aHITHI U OT/ABIXA, PETYJIIpHas GU3nIecKasi akTUBHOCTB ),
c(hOpMHUPOBAHHOCTHIO HaBBIKa peIeKCHu, MPU3HAHKEM CBOETO TpaBa Ha OMIMOKY U
TaKOT0 K€ MpaBa JAPYroro 4ejaoBeKa;

7) 5K0JIOTHYeCKO€e BOCTIMTAHHE:

OpHCHTAallel Ha MPUMEHEHHE MAaTeMaTHYCCKUX 3HAHWUU JIJIS PEIICHHs 3a7ad B
00JIaCTH COXPAHHOCTH OKPYXKAIOMIEH Cpebl, ITIAHUPOBAHUS MTOCTYIIKOB U OIEHKH MX
BO3MOXXHBIX TIOCJCACTBUM JIi OKPYIKAIOIIEH Cpeapl, OCO3HAHHEM TIJ100aIbHOTO
XapakTepa IKOJOTHUECCKUX TPOOJIeM U IMyTel UX PEIICHUS;

8) agmanTamusi K M3MEHSIIOUIUMCH YCJOBHMSIM COLMAJBLHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSX HEOIMPEACIEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOCHM KOMIIETEHTHOCTH 4Yepe3 MPAKTUUYECKYIO JCATEIbHOCTh, B TOM YHCIIEC
YMEHUE YUYUTHCH Yy APYTUX JIIOJIeH, IpHOOpETaTh B COBMECTHOM JEATEIbHOCTH HOBBIC
3HAHWS, HABBIKK ¥ KOMIIETEHIIUN U3 OMBITA IPYTHUX;

HEOOXOMMMOCTBIO B  (OPMHUPOBAHWUM HOBBIX 3HAHWWA, B TOM YHCIIC
bopMyIUpPOBaTh WICH, MTOHATHS, TUTIOTE3bI 00 O0OBEKTAX W SBICHUSAX, B TOM YHCIIC
paHee  HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI  COOCTBEHHBIX  3HAHMK U
KOMIIETEHTHOCTEH, TIJIaHUPOBATh CBOE pPa3BUTHE;

CITOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCTIPUHUMATH CTPECCOBYIO
CUTyallMI0 KaK BBI30B, TPEOYIONMH KOHTPMEpP, KOPPEKTUPOBATh MPUHUMACMbBIC
pemieHuss U JAehcTBHSA, (OpPMYJIUPOBATh W OICHUBATh PUCKH U TIOCIICICTBUS,
(hopMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIBTATHI
ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS

ba3oBble 1ornueckue AecTBUA:

e BBIBJISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKK MAaTEMaTHYECKHUX
00OBEKTOB, TIOHATHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
ompeneNcHUsT  TIOHATHH,  yCTaHABJIMBaTh  CYIICCTBCHHBIM  IPHU3HAK
Kiaccuukanyuu, OCHOBaHUA MJis OOOOIICHHWS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3a;



BOCIPUHUMATh,  (OPMYJIHpPOBaTh U  MPEOOPa3OBBIBATH  CYKICHUS:
yTBEpAUTENbHbIE W OTpHUIATENIbHbIC, €IWHUYHBIC, YaCTHbIE U OOUIME,
YCIIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U POTUBOPEUNS B
(akTax, JaHHBIX, HAOMIOJECHUSIX U YTBEPXKICHUSAX, MIPEeANiaraTh KPUTEPUHU s
BBIABJIICHUS 3aKOHOMEPHOCTEN U IMTPOTUBOPEUMI;

JieNaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUCHU 110 aHAJIOTUH;

pa3buparh TOKa3aTeIbCTBA MATEMATHUECKUX YTBEPKACHHUM (TpsSMble U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOATEIBHO HECIOXKHBIE JO0Ka3aTelbCTBA
MaTeMaTHU4eCKuX (PaKTOB, BBICTPAUBATh apTyMEHTALIUIO, IPUBOAUTH IPUMEPHI
U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh Croco0 pemieHus y4eOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEUICHUS, BbIOMpaTh HamOoJiee MNOAXOMAIMH C  Y4ETOM
CaMOCTOSITENIEHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrle ucciieqoBareLbCKue 1eCTBUSA:

UCIIOJIb30BaTh BOMPOCHl KAaK MCCIEAOBATEIbCKUN HHCTPYMEHT I103HAHUS,
(opMynHpOBaTH BONPOCHI, (PUKCHUPYIOIIME MNPOTUBOpPEYHE, MPoOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBAaTh HCKOMOE U JTaHHOE, (OPMUPOBATH TUTIOTE3Y,
apTryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

OPOBOJAUTH IO CAMOCTOSITEIbHO COCTABJIEHHOMY IUIaHY  HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBLIOE HCCIIEOBAaHHE MO YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTeMaTUYeCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXYy COO0iA;
CaMOCTOSITeNIbHO (OPMYJIUPOBATH OOOOIIEHUS W BBIBOJBI MO pPE3yjbTaTaM
NpOBEAEHHOIO HAONIONECHUS, WCCIEI0OBaHUs, OLIEHWBAaTh JOCTOBEPHOCTh
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOrHO3UPOBAaTh BO3MOYKHOE pAa3BUTHE TIpolecca, a TaKXKe BbIJIBUIaTh
MPEIOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBUSX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH  HEIOCTATOYHOCTh M U30BITOYHOCTh HMH(POpPMAIUH, JIaHHBIX,
HEOOXOUMBIX JJIsl peLICHUS 3a1a4H;

BbIOMpATh, aHAJIM3UPOBaTh, CHUCTEMATU3UPOBaTh M  HHTEPIPETUPOBATH
UH(GOPMAIUIO PA3IMYHbIX BUAOB U (POPM NpEICTABICHHUS;

BbIOMpATH (OpMY MPEACTABICHUS HH(POPMALIUU U UIUTFOCTPUPOBATH pelIaeMble
3aJlayM CXeMaMH, JuarpaMmmMamMu, HHOM rpauKoil U uX KOMOUHAIUSIMU;
OLICHMBATh HAA&KHOCTh HMHGPOPMALMU MO0 KPUTEPHUSM, MPEJI0KEHHBIM
yUUTENIEM WU CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIE y4eOHbIe JeHCTBUS:



BOCIIPUHUMATh U (POPMYJIMPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBHUSIMHU U
HEISIMU OOIIEHHMS], SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX ¥ MUCHbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS 10 XOJly pelIeHUs 3a/1auH,
KOMMEHTHUPOBATh MOJYYCHHBIN pe3ybTarT;

B X0Jl¢ 00CYXXJIeHUsSI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXITaeMOW TEMBI,
npo0JieMbl, pelraeMoil 3ajayu, BBICKA3bIBATh HJICU, HAIICJICHHBbIE Ha TMOUCK
pEIIeHUs], COTIOCTABIISATh CBOU CYXKJICHUS C CYXKIACHUSMHU JAPYTUX YYACTHHUKOB
auanora, 0OHapy>KMBaTh pa3IMUKe U CXOACTBO MO3UIIHMI, B KOPPEKTHOU popme
(GopMyTHUpPOBATh Pa3HOTIACHS, CBOM BO3PAXKCHHUS;

MPEJCTABIATh PE3YIbTAThl PEIICHUS 3a7adyM, IKCIEPUMEHTA, UCCICIOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BHIOMpaTh (opMaT BBICTYIUICHUSI C YUETOM 3ajad
IIPE3EHTAIlMU U OCOOCHHOCTEH ayAUTOPHUH;

NOHUMATh W MCIOJIb30BATh MPEUMYIIECTBA KOMAHIHON M WHIWBUAYAJIbHOU
paboOTHI PHU pelIeHUH Y4eOHBIX MaTeMaTHYECKUX 3a/1ay;

MPUHUMATh 11€JIb COBMECTHOM JEATEbHOCTH, IJIaHUPOBATH OPraHU3aIUIO
COBMECTHOM paboThl, pacrpeensaTh BUIbl padb0T, JOTOBAPUBATHCS, 00CYKAATh
IpoLIeCC U Pe3yJIbTaT paboThl, 00001IATh MHEHUS HECKOJIBKUX JTIOJICH;
y4acTBOBaTh B IPyNIoBbIX opmax paboThl (00CykAEHUSA, OOMEH MHEHUSIMHU,
MO3TOBbIC WITYpMbl UM JIPYTHE), BBINOJHATh CBOK YacTh palbOThl WU
KOOPAMHUPOBATH CBOU JEHUCTBUS C JAPYTMMHU WICHAMU KOMAaHJbl, OILICHUBAThH
KaueCTBO CBOET0 BKJaJa B  OOMMHA  TPOAYKT MO  KPUTEPUSIM,
c(hOpMYITUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUSI.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1efiCTBUS

Camoopranusanus:

CaMOCTOSATEIILHO COCTaBIIATHh IUIAH, AJITOPUTM peIIeHUs 3amadu (WM ero
4acTh), BBIOMPATH CIIOCOO pelIeHHUs] ¢ Y4ETOM HMEIOIIUXCS PECYypCoOB M
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuii ¢ yaéToM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJAJIeTh CIOCOOaMHM CaMOIPOBEPKH, CAMOKOHTPOJISI Mpollecca U pe3yJbTaTa
pelIeHns MaTEMaTUIECKOM 3a1auu;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPU PELICHHUM 3a7auH,
BHOCUTh KOPPEKTHBBI B JESITEIIBHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB,
HaWJEHHBIX OIIMOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHUE PE3YJbTaTa IEATEIBHOCTH IOCTABICHHOM LENU U
YCIIOBUSIM, OOBSCHATh TNPUYMHBI JOCTIKEHUS WIM HEJOCTHKEHHsS LEeJH,
HAXOJUTh OIIKUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHPEJMETHBIE PE3YJIBTATDBI

K koHmy oOyuenus B 7 KkJjacce OOydyalomUiACs TMOJYYUT CIEAYIOIINE
IPEAMETHBIE PE3YIBTATHI:

Pacnio3naBaTh M3y4eHHbIE T€OMETPUUYECKUE (DUTYPBI, OMPEACISITh UX B3aUMHOE
pacmoiokeHue, n300paxkaTh TEOMETPUYECKHUE (PUTYPHI, BBIOJHATH YEPTEKH TIO0
YCJIOBHIO 3ajiaud. 3MepATh JTUHEWHBIE W YIJIOBbIC BEIWYMHBIL. Pemars 3agaum Ha
BBIYMCJIEHUE JUIMH OTPE3KOB U BEJIUYHH YTJIOB.

Henatb rpyOy1o OLEHKY JMHEHHBIX U YTJIOBBIX BEJIMUMH MPEAMETOB B peabHOM
KU3HU, pa3MepPOB MPUPOJHBIX OOBEKTOB. Pasznuuarh pasmepbl 3TUX OOBEKTOB IO
MOPAJIKY BEJIMYHUHBI.

CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThHCs MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCITOJIb30BaTh IPU3HAKU
Y CBOMCTBA paBHOOEIPEHHBIX TPEYTOJLHUKOB MPH PEIICHUH 3a7ad.

[IpoBOANTE JIOTMYECKUE PACCYXKIACHHS C MCIOJb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonmp30oBaTeCs NpU3HAKAMUM PABEHCTBA MPSIMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOVMCTBOM MEJHUAHBI, IPOBEAEHHON K THIIOTEHY3€ MPSAMOYTOJIBHOIO TPEYTOJIbHUKA, B
PEILICHUU TeOMETPUUECKUX 3a1aY.

OrnpenensiTh napauieIbHOCTh IPSMBIX C IIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT C
HUMU cekymas. OnpenensTe NapayieIbHOCTh MOPSIMBIX C MHOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemrars 3amaun Ha KiteTyaToi Oymare.

[TpoBOUTH BHIYUCICHUS U HAXOUTh YUCIOBbIE U OYKBEHHbBIC 3HAUCHUS YTJIOB B
F€OMETPUUECKUX 33/layaX C HCMHOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJbHUKOB H
MHOTOYTOJIbHUKOB, CBOWCTB yIJOB, OOpPa30BaHHBIX IMPU TMEPECEUCHUH JBYX
MapAJUICIIbHBIX TPSAMBIX CEKyller. Pemare npakTuyeckue 3aauv Ha HaXOXKJICHUE
YIJIOB.

Bnagetp mNOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh OMNpPEeAEsATh
OMCCEKTpPUCY yTrila U CEPEeAUHHBIN MEPIEHAUKYIISIP K OTPE3KYy KaK r€OMETPUYECKUE
MECTa TOYEK.

@opMynUpOBaTh ONPEACIEHUS OKPYKHOCTM W Kpyra, XOpAbl U JIHAMETpa
OKPYHOCTH, T0JIb30BATbCA MX CBOMCTBAMH. YMETh NPUMEHSTHh 3TH CBOMCTBA IIPU
pelleHny 3aaa4.

Bnagete moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETh
HaxonuTh €€ 1eHTp. [lomp3oBaThcs ¢akTamMu O TOM, YTO OHMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA TEPECEKAOTCA B OOHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJTHOM TOUKE.



Brnaners moHsTMEM KacaTEIbHOM K OKPYXKHOCTH, ITOJIB30BATBCA TEOPEMOM O
NEPIEHANKYJIIPHOCTH KAaCcaTEIbHOU U paJinyca, IIPOBEIEHHOTO K TOUKE KACAHHUS.

ITonb30BaThCA NPOCTEHIIMMHU F€OMETPUYECKUMH HEPABEHCTBAMH, IIOHUMATh UX
MIPAKTUYECKUN CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOECHHS C MOMOIIBIO LUPKYIS U
JIMHENKH.

K xonmy oOyuenuss B 8 kiacce oOyyarouiuiicss MOJYYUT CIEAYIOLIUE
[IPEIMETHBIE PE3YJIbTATHI:

Pacno3HaBaTh  OCHOBHBIE  BHUJbl  YETBIPEXYTOJIBHUKOB, HX  3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPH PEUIEHUH T€OMETPUUECKUX 3a/1a4.

[IpyMeHsTh CBOMCTBA TOUKH IEPECEUEHUS MEIUAH TPEYTOJIbHUKA (LIEHTPa Macc)
B PELICHUM 33/a4.

BiianeTs NOHATHEM CpeHEHN JIMHUM TPEYTOJIbHUKA U Tpaleluu, IPUMEHITh X
CBONCTBA MPH pELICHUH reoMerpuyeckux 3aaad. [loap3oBaTeca Teopemon Paneca u
TEOPEMO O MPONOPLUUOHANBHBIX OTpPE3Kax, HNPUMEHATh UX JUISl PEIICHUS
IIPaKTUYECKUX 3a]1a4.

[IpuMeHsTh MpU3HAKK MOAOOUS TPEYTOJbHUKOB B PELICHUU T'€OMETPUUYECKUX
3azay.

[lonb3oBaTbea Teopemor [ludaropa nns  pemieHUss TEOMETPUYECKUX U
MpakTUYeckux 3anad. CTpOUTh MaTEMATUYECKYI0 MOJENb B MPAKTUYECKUX 3a/layax,
CaMOCTOATEJIBHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOINE JUTHBI.

Bragerp mNOHATHSAMM CHHYyCa, KOCHMHYCa M TaHIE€HCAa OCTpPOro yria
MPSIMOYTOJIBHOTO TpeyroiabHukKa. Ilonb30BaTbCcsi 3TUMU MOHATUAMH ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnsate (pa3nuyHbiMU crocOOaMu) IUIOIIAAb TPEYTOJbHUKA U ILUIOLIAAM
MHOTOYTOJIbHBIX (PUTyp (IT0JIB3YACh, IJI€ HEOOX0IMMO, KaJIbKyIaTopoM). IIpumensarTs
IIOJIyYEHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrageTs NOHATHSIMU BOMCAHHOTO U IIEHTPAJILHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI
O BIIMCAHHBIX yTJIax, yriiaX MEeXAy XopJiaMu (CEKYIIUMU) U yIiie MEXKy KacaTeJIbHOM
Y XOPAOHW IIPU PEIIEHUN T€OMETPUUECKUX 3a1a4.

BrageTre NOHSATHEM OIKMCAHHOIO YETBHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh TOJSyYeHHbIE 3HAHUSA Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYECKHE
MOJEIU JJIA 33a]lay peajibHOU MU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
OpPUMEHEHHEM TMOoJ00MsT M TPUTOHOMETpPUHM  (IOJIb3YACh, Tl€ HE0o0XO0auMO,
KaJIbKYJISITOPOM).

K xoniy oOydenus B 9 kiyacce oOydaromuidcsl TMOJYYHUT CIETYIOLINE
MpEAMETHBIE PE3YJIbTATHI:



3HaTh TPUTOHOMETpUYECKUE (HYHKIIUU OCTPHIX YIJIOB, HAXOAUTD C UX MOMOIIBIO
pa3IMyYHbIE 3JIEMEHTHI NMPSMOYTOJIBHOTO TPEYTOJIbHUKA («PELIEHUE MPSIMOYTOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTh (C MOMOIIBIO KalbKyJIsATOpa) MJIMHBI M YIJIBI IS
HETa0JIMYHBIX 3HAUECHH.

[lonb30BaTbes (GopMyIaMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKHM
TOXIECTBOM JUIl HAXOXKJIEHHMS COOTHOLIEHUNM MEXIYy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcrons30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUUISl HAaXOXKJIEHUS Pa3JIMYHBIX
3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYTOIbHUKOBY ), IPUMEHATH UX ITPU PEILICHUH
r€OMETPUYECKHX 3a/1a4.

Bnagers nouatusMu npeoOpa3oBaHMs M0100Us, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. [lonp3oBaTbes cBOMCTBaMU 1OA00MS IPOU3BOJIBHBIX QUTYD, YMETh
BBIUUCIATh JUIMHBI MU HAaXOJUTh YIJbl y MoA0OHBIX ¢(uryp. [IpumeHsTs cBoiicTBa
moa00usl B MPAKTHUECKUX 3aJa4ax. Y METh MPUBOAUTH MPUMEPHI OJTOOHBIX PUTYD B
OKPY’KAIOIIEM MUPE.

ITonp30BaTbCAd TEOpEMaMHU O MPOU3BEIECHUM OTPE3KOB XOPA, O NPOU3BEIACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[lonb30BaTbcd BEKTOpPAMH, MOHMMATh WX T€OMETPUUYECKUNA U (DPU3NUECKHIA
CMBICJI, IPUMEHSTh UX B PEUICHUU F'€OMETPUUECKUX U pu3nyeckux 3a1ad. [I[pumensts
CKAJSIPHOE MPOU3BEIAEHNE BEKTOPOB JJIsI HAXOXKIAEHUS UIMH U YTJIOB.

ITonp30BaThCA METOIOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHATH €TI0 B PELICHUU
r€OMETPUYECKUX U NMPAKTUYECKUX 3a4ad.

Brnaners NOHATHMAMM TPaBUIBHOIO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH,
JUTMHBI yTH OKPY>KHOCTH U PaIMaHHOM MEPBI YIiia, YMETh BBIYMCIIATH IJIOIMIAAb Kpyra
U ero dacreu. [IpumeHsaTs noiydeHHble yMEHUS B IPAKTUYECKUX 3aadax.

Haxomute ocu (WM LEHTpbI) CUMMETPUU (GUTYp, NPUMEHSTh JABHXKECHHUS
IJIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IprMeHATh NOJNIyYEHHBIE 3HAHHWS HA IPAKTUKE — CTPOUTHh MAaTEMATHYECKHE
MOJENH IS 33/1a4 PEATbHOW KU3HU U NMPOBOJAUTH COOTBETCTBYIOIIUE BBIYMCICHUS C
NPUMEHEHHEM TMOJ00UsS M TPUTOHOMETPUUYECKUX (PYHKUMHA (TOJB3YysCh, TIJiE
HE0OXOAMMO, KAJIbKYJIITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3aeiioB U TeM Kourpoa. IIpakrunu.
n/n Bcero o0pa3oBaTe/ibHbIE
NPOrpamMMbl padoThI padoThI
pecypcsl
IIpocreiimme
reoMeTpHUECKue (PUrypsl
1 U UX CBOMCTBA. 14 1 bubmuoreka [JOK
N3smepenne https://m.edsoo.ru/7f415e2e
F€OMETPUUYECKHUX
BEJINYMH
bub6mmoreka [IOK
2 T 22 1
PEyrofbHuIt https://m.edsoo.ru/7f415e2e
[TapamiensHblie npsMbIe,
3 VMM VITIOB 14 1 bu6mmoreka [IOK
Y yr https://m.edsoo.ru/7f415e2e
TpEeyroJibHUKA
O oc .
4 Teowermieme TR Eatmacnera 10K
p https://m.edsoo.ru/7f415e2e
MOCTPOEHUS
5 IToBTOpenue, 0600IIEHNE 4 1 bub6nuorexa [IOK
3HAHUU https://m.edsoo.ru/7f415e2e
BIIEE KOJIMYECTB
OB O ¢TBO 68 6 0

YACOB I10 ITPOTPAMME



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

8 KUIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HanmeHnoBanme
Ne (undposbie)
pa3aesioB U TeM Konrtpoa. IIpakrtuu.
n/n Bcero o0pa3oBaTe/ibHbIE
NporpamMmmalI padoThI paboTnI
pecypchl
n bu6nmoreka [IOK
1 4 12 1
CTRIPEXYTOILHIKH https://m.edsoo.ru/7f417e18
Teopema Paneca u
Teopema o
2 MPOIOPITMOHATIBLHBIX 15 1 bubmorexa LOK
poroptt https://m.edsoo.ru/7f417e18
OTpe3Kax, MoJ00HbIC
TPEYrOJIbHUKU
[Inomanes. Haxoxnenue
Ionaaen
TPEYrOJIbHUKOB U bubnmnorexka HOK
3 14 1
MHOTOYTOJBHBIX (QUTYD. https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHBIX
uryp
4 Teopema [Tudaropa n 10 1 bubnmnoreka HOK
Hayajaa TPUrOHOMETPUU https://m.edso0.ru/7f417e18
VYTIbI B OKPY>KHOCTH.
Brniucannsie n
OTHCaHHBIC
5 YEThIPEXyTrOJIbHUKHU 13 1 bubmorexa HOK
pexyr ' https://m.edsoo.ru/7f417e18
KacarenpHbie K
okpyxkHocTH. Kacanue
OKpY>KHOCTEHN
6 [ToBTOpEeHue, 06001IEHNE 4 1 bubmuoreka [JOK
3HAHUU https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO
- 68 6 0

YACOB I10 ITPOTPAMME



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 KIIACC

[10 ITPOT'PAMME

Kosun4yecTBo 4acoB JJIeKTPOHHbBbIE

HaumeHoBaHue

Ne (undposbie)
pa3aesioB U TeM Kontpoa. IIpakTuu.

n/n Bcero o0pa3oBaTejibHbIE
NPOrpamMMbl padoThI padoThbI

pecypchl

Tpuronomerpusi.

1 Teopembl KOCUHYCOB U 16 1 bubnuorexa [IOK
cuHycoB. Pemienue https://m.edsoo.ru/7f41al2c
TPEYrOJIbHUKOB
[IpeobpazoBanue

5 noao0us. Merpuieckue 10 1 bubnnoreka [JOK
COOTHOILICHUS B https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH

bubmuoreka [JOK

3 Bexropst 12 ! https://m.edsoo.ru/7f41al2c

4 JlexapTOBBI KOOPAUHATHI 9 1 bubnnoreka [JOK
Ha IIOCKOCTH https://m.edsoo.ru/7f41al2c
IIpaBunbHBIE
MHOTOYTOJbHUKHU. J{TuHa

5 OKPY>KHOCTH U ILIOIIAdb 8 bubmorexa [JOK

Py tHan https://m.edsoo.ru/7f41al2c
Kpyra. Beruucnenue
miomaaei
bu6mmoreka [JOK

6 6
JlBHKeHus II0CKOCTH https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, 06001IeHNE, 7 5 bubmuoreka [JOK
cucTeMaTHu3alusl 3HaHuH https://m.edsoo.ru/7f41al2c

OBIIEE KOJIMYECTBO YACOB 68 5 0



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