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HNOACHUTEJIbHASA 3AITNCKA

l'eomeTpuss Kak OWH W3 OCHOBHBIX DPAa3J/IeNIOB IIKOJBHOM MaTeMaTHKH, WMEIOMIMI CBOEH HeNbI0 00ECHeYHnTh H3ydeHHe
CBOMCTB M pa3MepoB (HIYp, WX OTHOUICHHH M B3aUMHOE PACIHOJIOKEHHE, ONHMpAeTCs Ha JIOTMYECKYIO, JIOKA3aTeJbHYIO JIMHHIO.
LleHHOCTP M3y4YeHUs T'€OMETPHUHM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWS 3aKIIOYAeTCS B TOM, YTO OOYYAFONIMHCS YYHTCS
IIPOBOJUTH JOKA3aTENbHBIE PACCYKACHUS, CTPOUTh JIOTMUECKHE YMO3AKJIIOUCHHUS, JOKA3bIBaTh HCTHHHBIE YTBEPXKJIEHHS U CTPOUTH
KOHTPIIPUMEPH! K JIOXKHBIM, IPOBOJIUTH PAaCCYXKJCHHS «OT HPOTHBHOTO», OTIMYAaTh CBOMCTBA OT NPHU3HAKOB, (OPMYIHPOBATH
0oOpaTHBIE YTBEPKACHHUS.

Bropoii 1ienbto U3ydeHus TeOMETpUHU SBIIAETCA UCIONb30BaHNE €€ KaK MHCTPYMEHTA NPU PEIIeHNH KaK MaTeMaTHUECKHUX, TaK
U TPaKTHYECKUX 3ajJlad, BCTPEYAIOUIMXCSA B peajbHOW XHM3HU. OOydaromuiicss JOIKEH HAay4UThCS OIPEIETHTh I'eOMETPHUYECKYIO
¢burypy, ommcaTh CIOBaMHU JTaHHBIA YepTEX WIM PUCYHOK, HAWTH IUIOMIAh 3EMENIFHOTO y4acTKa, PACCUYUTATh HEOOXOJUMYIO JUTHHY
OIITOBOJIOKOHHOTO Kalensl win TpeOyemble pa3Mephl Tapaka IJisi aBTOMOOWIIS. JTOMY COOTBETCTBYET BTOpasi, BBIYHCIIUTEIbHAs
JUHUS B M3YYEHUU TeoMeTpuH. [Ipu pemeHun 3aaad MPaKTUUECKOro Xapakrepa OOyJalolmMKCS yYUTCS CTPOMTh MaTeMaTH4eCKHe
MOJIENIU PEANIbHBIX JKU3HEHHBIX CUTYAllUH, IPOBOJUTH BEIYMCIIEHHUS U OLIEHUBATh aJ€KBATHOCTh ITOJIyU€HHOI'O pe3yJbTara.

Kpaiine BakHO TOMYEPKHBATH CBSI3U TEOMETPUHM C JPYTUMH Y4YeOHBIMH TpEIMETaMH, MOTHUBHPOBATH HCIONb30BAaTh
OIpe/IeICHUs] TEOMETPUUECKMX (UTI'Yp M MOHATUH, TEMOHCTPUPOBATh NPUMEHEHHUE MONYUYEHHBIX YMEHHUH B (DM3HKE M TEXHHUKE. DTH
cBsi3u HamOosee sIpKO BUIHBI B TeMax «Bekrtopel», «TpuroHomerpuueckue COOTHOLIEHUs», «Meton koopauHaty u «Teopema
IMudaropay.

VYueOnbiii kypc «['eomMerpusy» BKIIOYAET CIIEAYIONIME OCHOBHBIE pasfeibl coaepxanus: «I'eomerpuueckne (GUrypsl U ux
cBOWcTBaY, «M3MepeHHe TIeoMeTpUYEeCKUX BEIMYMH», <«/lekapTOBbI KOOpPAWMHATBI Ha IIOCKOCTH», «BekTopby, «JlBrKeHUs
IockocTiy», «IIpeobpazoBanHust MOJO0US.

Ha m3yuenne yueOHoro xypca «I'eomerpus» orBoaurcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Hezeno), B 8 kiacce — 68
yacoB (2 yaca B Henelmo), B 9 kiacce — 68 yacoB (2 yaca B HEJCIIO).

COJAEPKXAHUE OBYYEHUA
7 KIIACC

HauvanbHble noHsATus reomerpuu. Touka, mpsiMasi, OTPE30K, Jiyd. Yroia. Buuel yrioB. BepTUKalbHbIE M CMEXHBIE YIIBL.
buccexrpuca yria. JIomanasi, MHOroyroiabHuK. 1lapauienbHOCTD ¥ IEPIEHAUKYIISPHOCTD IPSAMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBa O0CeBOM cuMMeTpuH. [IpuMepbl CHMMETpUH B OKPYXKAIOIIEM MHpE.

OCHOBHBIE IIOCTPOEHHS ¢ IOMOIIBIO IUPKYJI u JuHeiKku. TpeyroasHuK. BricoTa, Menuana, OuccekTprca, UX CBOMCTBA.

PaBHOOeipeHHbII U paBHOCTOPOHHUIT TpeyronbHUKH. HepaBeHCTBO TpeyroibHUKA.

CaoiicTBa M PU3HAKY PAaBHOOCAPEHHOr0 TpeyronbHuKa. [Ipu3HaKu paBeHCTBa TPEYrOJIbHUKOB.

CBoiicTBa U IIPU3HAKH MapauIeNbHbIX OpsAMbIX. CyMMa yIJIOB TPEyroibHUKa. BHEIIHNE YIIIbl TpEyroJIbHUKA.

[IpsimoyronbHeINA TpeyrodbHUK. CBOMCTBO MEIHAHBI MPSIMOYTOJIBHOIO TPEYrodbHUKA, TPOBEAEHHON K rHIOTeHy3e. [Ipu3naku
PaBEHCTBA IPSIMOYT'OJIbHBIX TPEYTONbHUKOB. [IpsIMOYToIbHBIN TPEYTroabHUK C yriioM B 30°.

HepaBeHcTBa B reOMETpHM: HEPABEHCTBO TPEYrojbHUKA, HEPABEHCTBO O IJIMHE JIOMaHOW, TeopeMa O OonbIieM yrie u
OoJpLIeil CTOPOHE TpeyroabHUKA. [lepneHIuKyIsp 1 HAKJIOHHAS.

I'eomerpuueckoe MecTo Touek. buccekTpuca yria M cepelUHHBIN NMEPHEHIUKYISAP K OTPe3Ky KaK I'€OMETPUYECKHE MEecTa
TOYEK.

OKpyXHOCTb M KpYyT, XOpJa M JUaMeTp, UX CBOWCTBA. B3ammHOE pacroiokeHHe OKPY)KHOCTH U npsmoil. KacarenbHas u
ceKyIas K okpyxHocTd. OKpyKHOCTb, BIIUCaHHasI B yroi. BriucanHas U onucaHHas OKPYKHOCTH TPEYTrOJIbHUKA.

8 KIIACC

UYetsipéxyronsauku. [lapamienorpamm, ero nmpu3Hakéd U cBoWcTBa. YacTHBIE CIydad MapajiieorpaMMoB (IIPSIMOYTOJBHUK,
poMO, KBazpat), X MPU3HAKK U CBOICTBA. Tparenws, paBHOOOKas Tparemnus, e€ CBoicTBa 1 npu3Haku. [IpsmMoyromsHas Tparmers.

Merton ynBoenust menuansl. LlenTpaneHas cummerpusi. Teopema ®aneca u TeopeMa 0 MPONOPLMOHATIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOIbHUKA U Tpanenuu. LIeHTp Macc TpeyronbHuKa.

[MomgoOue TpeyronbHUKOB, KOG duieHT moaodus. [Ipu3Haku nomo0us TpeyroibHUKOB. [IprMeHeHre oxo0ust Py petieHuH
MPAaKTHYECKUX 3a7ad.

CgoiictBa mromaneii reomerpudeckux ¢uryp. PopMmMynbl Ui IUIOM@AIM TPEYrojbHHKA, MapauieiorpaMma, poMba u
Tpanenuu. OTHOIIEHHUE TUIOMACH TOJO0HBIX QUTYP.

Brrancnienne miomazei TpeyroabHIKOB M MHOTOYTOJIEHUKOB Ha KJIETYaTOl Oymare.

Teopema [Tudaropa. [Tpumenernne Teopemsl [Indaropa mpu perIeHNN MPaKTHYECKIX 3a1ad.

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yria MpsIMOYTOJbHOTO TpeyroibHHKa. OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKAECTBO.
Tpuronomerpudeckue ¢yHkimn yriaos B 30, 45 u 60°.

BrrcanHble U LIEHTpaNbHBIE YITIBIL, YIOJd MEXIY KacaTelIbHON M XOpAOH. YTIIbI MEeXAY XOpAaMU U CeKylMMU. Brnincanubie u
OIMCaHHBIC YeTHIPEXYTONBHUKH. B3anMHOE pacmonoxenne IByX okpykHocTer. Kacanme okpyxHocTeir. O0miue KacaTeIbHbIE K IByM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, Tanrerc yrios ot 0 1o 180°. OcHOBHOE TpUTOHOMETPHUYECKOE TOXIeCTBO. DOPMYITBI IPUBEICHUSL.

Pemenne TpeyrompHukoB. TeopemMa KOCHHYCOB M Te€OpEMa CHHYCOB. PelleHHMe NpaKTUYECKHX 3aJa4 € HCHOIb30BAHUEM
TEOPEMBI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpaszoBanne nomodus. ITonodue coOTBETCTBEHHBIX 3JIEMEHTOB.



Teopema 0 pon3BeICHUN OTPE3KOB XOP/I, TEOPEMBI O IPOM3BEACHUH OTPE3KOB CEKYIIHNX, TeOpeMa O KBaApaTe KacaTeIbHOMH.

Bexkrop, anuHa (MOAYIbh) BEKTOpa, COHAINPABIICHHBIE BEKTOPHI, IIPOTHUBOIIOJIOKHO HAIPAaBIICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh
BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalliy HaJl BeKTOpaMH. Pas3noxxeHne BeKTopa 1o ABYM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTs
BekTopa. CKaNsipHOE MTPON3BEACHIE BEKTOPOB, IPUMEHEHHE ISl HAXOXK/ICHUS JUTHH U YIJIOB.

JlekapToBbI KOOPJIMHATHI Ha IUIOCKOCTH. Y PaBHEHHS NPSIMOM M OKPY)KHOCTH B KOOpIMHATaX, IIEpecedyeHne OKPYKHOCTEH U
MPSIMBIX. METOl KOOPIMHAT ¥ €ro IpUMEHEHHE.

[IpaBuibHBIE MHOTOYTONBHUKH. JlmMHa OKpyXHOCTH. ['pagycHas W paauaHHass Mepa yria, BBIUMCICHHE [UTUH YT
okpyxHocrei. [Inomanp Kpyra, ceKTopa, CerMeHTa.

JIBIDKEHUsI TUIOCKOCTH W BHYTPEHHHE CHMMeETpHM (uryp (snmeMeHTapHble TpeacTaBieHus). [lapannenbHblid mepeHoc.
IToBopor.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPHSI» HA YPOBHE
OCHOBHOTI'O OBILIEI'O OBPA3OBAHNSA
JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE Pe3yIbTaThl OCBOCHUS IIPOrpaMMBbl yueOHOro Kypca «['eoMeTpus» XapaKTepU3yrTCs:

1) naTproTn4eckoe BOCIIMTAHHUE:

MIPOSIBJICHUEM HHTEpeca K NPOLUIOMY M HACTOSIIEMY POCCHICKOH MaTeMaTHKH, IEHHOCTHBIM OTHOIICHHUEM K JOCTH)KEHHSIM
POCCHICKMX MaTeMaTHKOB M POCCHHCKON MaTeMaTHYeCKOW IIKOJNbBI, K HWCIONB30BAHUIO JTHX JIOCTIKEHHH B JAPYTMX HayKax M
MIPUKIIAHBIX cepax;

2) rpakIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJIHEHUIO OOS3aHHOCTEW TIpakJaHWHA W peaM3allid ero IMpas, MPEJCTaBICHHEM O MaTeMaTHYECKHX
OCHOBaX (PYHKIMOHHPOBAHMS Pa3JIMYHBIX CTPYKTYp, SIBICHHWH, MPOLEAYp I'PakJaHCKOTro OOIIecTBa (HampHMep, BHIOOPHI, OMPOCHI),
TOTOBHOCTBHIO K 060y)K}1€HI/IIO OTHYCCKUX npo6neM, CBA3AaHHBIX C IMPAKTUYCCKUM IPUMCEHCHUEM JIOCTI/I)KeHI/II‘/II HayKH, OCO3HaAaHUEM
BaXXHOCTHU MOPAJIbHO-3TUYCCKUX MMPUHIUIIOB B ACATCIbHOCTU y‘-IéHOFO;

3) Tpy10BO€e BOCIIUTAHHME:

YCTAaHOBKOM Ha aKTHBHOE y4acTHe B PELICHHM TPAKTUYECKHX 3a7ad MaTeMaTHYecKOH HaNpaBJIEHHOCTH, OCO3HAHHUEM
BR)KHOCTH MaTEMaTHYEeCKOro OOpa3oBaHHs Ha MPOTSHKEHHHM BCEH JKWM3HHM JUIS YCIIEIIHON NpO(EeCCHOHANBHOH JesSTeIbHOCTH U
pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U TOCTPOSHHEM HHAWBUAYAIBHOW TPAeKTOPHUU OOpa30BaHUsl H
)KU3HEHHBIX [UIAaHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IIOTPEOHOCTEH;

4) acTeT4ecKoe BOCIIUTAHME:

CIOCOOHOCTBIO K DMOLMOHAJIBHOMY M OICTETHYECKOMY BOCHPHATHUIO MAaTEMAaTHYECKHX OOBEKTOB, 3ajay, peLICHHH,
paccyXJIeHuUH, yMEHHIO BUJIETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOT0 O3HAHUSA

OpHEHTAaLEN B IESITEIbHOCTU HAa COBPEMEHHYIO CUCTEMY HayYHBIX IPECTABICHHHA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS
YeJIoBeKa, MPUPOABI W OOLIeCTBA, IOHMMAaHHWEM MAaTeMaTHYeCKOW HayKu Kak cepbl 4enoBeuecKOW IeATeNbHOCTH, ITAloB e&
pasBUTUSL M 3HAUYUMOCTH JJIsI Pa3BUTHS LUBWIM3ALMK, OBJIAJACHHEM S3bIKOM MAaTEeMaTHKM M MaTeMaTHYecKoil KyJIbTypoH Kak
CpPEe/ICTBOM ITO3HAHMS MHpPa, OBJIAJCHUEM IPOCTEHIINMU HaBbIKAMHU HCCIIEIOBATENbCKON AEATEIbHOCTH;

6) puznueckoe BociuTaHue, popMHpPOBaHHE KYJIbTYPhI 310POBbS M SMOLMOHAJIBLHOT0 0J1ATONOJYYHs:

TOTOBHOCTBIO NPHMEHATH MaTeMaTHYeCKUe 3HAHHA B HHTEPECaxX CBOETO 3JI0POBbS, BEIEHHS 370POBOr0 00pasa >KU3HU
(3mopoBoe muTaHWe, cOATAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa, PEryisipHas (u3ndeckas aKTUBHOCTB), C(HOPMHPOBAHHOCTHIO
HaBbIKa pediekcruu, NPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOTO e IpaBa IPYyroro 4einoBeKa;

7) 3KoI0rN4YecKoe BOCIUTAHNE:

OpHEHTallel Ha IIPUMEHEHNE MAaTEeMaTHYECKUX 3HAHWH /U PElIeHHs 3a7ad B 00JIACTH COXPAaHHOCTH OKPYXAroLIeH Cpesl,
IUTAHUPOBAHMUS TTOCTYIKOB U OLIEHKH MX BO3MOXKHBIX ITOCIEICTBHNA AJISI OKPYXKAIOLIEH Cpelbl, OCO3HAHUEM INI00AJIEHOTO XapakTepa
9KOJIOTMYECKHX MPOOJIEM H ITyTeH MX PEIICHUS;

8) ananTanms Kk U3MEHSIIOIIMMCS YCJIOBHSAM COLMATBHOI M NPUPOIHOIi cpeabl:

TOTOBHOCTBIO K JEHCTBHAM B YCIOBUSX HEONPEACIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3
MIPAaKTHYECKYIO ESTEIBHOCTh, B TOM YHCIE YMEHHE YUHUTHCS y APYIHX JIIOJEH, IPHOOpETaTh B COBMECTHON IEATENLHOCTH HOBBIC
3HAHWA, HABBIKN ¥ KOMIIETCHIIUH U3 OIbITA APYTHX;

HEOOXOIUMOCTHIO B (DOPMHUPOBAHUN HOBBIX 3HAHUI, B TOM YHCIIC (POPMYITUPOBATh WACH, TOHATHUS, THIIOTE3El 00 00BEKTaX U
SIBIICHUSIX, B TOM YHCJIE PaHEe HEM3BECTHBIX, OCO3HABATh NE(HUINTHI COOCTBEHHBIX 3HAHMI W KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE
pa3BuTHE;

CHOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHTYAIMIO, BOCIHPHHHMATh CTPECCOBYIO CHTYAI[MI0O KaK BBI30B, TpPEOYIOMIHI
KOHTPMEp, KOpPPEKTHpOBaTh NPHHUMAEMBbIC pEIICHHS W JeHCTBHS, (HOPMYTHpPOBATH M OLEHHUBATh PHUCKA W TIOCIEACTBUS,
(hOpMHPOBATH OITBIT.

METANPEIMETHBIE PE3YJIbTATbBI
Ilo3naBaTenbHBIC YHUBEPCAJIbHBIC y4eOHbIe AeiiCTBUS
Ba3zoBble oruyeckue aeiicTeus:
e BBIIBIITH W XapaKTepPH30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEeMaTHYECKMX OOBEKTOB, IOHSTHH, OTHOLICHHH MEXIy
TIOHATHAMH, (POPMYIHPOBATH ONpPENEICHNUS IOHATHH, yCTAHABINBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINHA, OCHOBAHHS
JUTst 000OIIEHNS ¥ CPAaBHEHHS, KPUTEPHHU TTPOBOAMMOIO aHAIN3a,;



BOCHIPUHHUMATh, ()OPMYITUPOBATH U MIPEOOPA3OBHIBAThH CYXK/ICHUS: YTBEPAUTEIBHBIC U OTPULIATEIIbHBIC, EIUHUIHBIC, YACTHBIC
1 001IIUe, YCIOBHBIC;

BBISIBIISITh MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M U MPOTHUBOpEYMs B (PakTaxX, NAHHBIX, HAONIONCHUSX U
YTBEPKACHUAX, TIPEIIAraTh KPUTEPUH JJISl BHISIBIICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHIA;

JIeTIaTh BBIBOJBI C UCIIOIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTHBHBIX M HHAYKTUBHBIX YMO3AKIIOYEHHM, YMO3AKIIOUEHU 10
aHaJIOTUH;

pa3dupath OKA3aTEIbCTBA MATEMATHYECKHX YTBEPXKIACHHH (IpsAMbIE W OT MPOTHBHOIO), MPOBOAUTH CAMOCTOSTEIBHO
HECIIOKHBIE ~ JIOKA3aTebCTBA MATEMAaTHYECKUX (PAKTOB, BBICTPAMBAaTh apryMEHTALMI0, NPUBOAUTH MPUMEPHI |
KOHTPITPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYK/ICHUS;

BBIOMpaTh Croco0 pemieHus yueOHOW 3ajaun (CPaBHHUBATH HECKOJNLKO BapHAHTOB pEIIEHMs, BbIOMpaTh Haubojee
MOAXOSIIHN C YIETOM CAMOCTOSITEIBHO BhIJICJCHHBIX KPUTEPHUEB).

Ba3oBrIe ncciienoBaTeILCKHE NeHCTBHA .

WCIIONIb30BaTh BOMNPOCHl KaK HCCIIEAOBATENbCKUA WHCTPYMEHT II03HaHHSA, (HOPMYIHPOBATH BOIPOCH], (HKCHPYIONIHE
MIPOTUBOPEYHE, IIPOOIEMY, CAMOCTOSITENEHO YCTAHABINBATH UICKOMOE M JaHHOE, (DOPMHUPOBATH THUIIOTE3Y, apTYMEHTUPOBATh
CBOIO TTO3UIIMIO, MHEHHE;

MIPOBO/ITH IO CAMOCTOSITENILHO COCTaBJICHHOMY IUIAHY HECIIOXKHBIH HSKCIIEPUMEHT, HEOOJNbIIOE HCCIEOBaHHE MO
YCTaHOBJIEHUIO OCOOEHHOCTEI MaTEMaTHYECKOro 00bEeKTa, 3aBUCHMOCTEH 00BEKTOB MEXIy COOOH;

CaMOCTOSITENILHO (hOPMYJIMPOBaTh OOOOIIEHHSI W BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHOTO HAOIIO/EHMS, WCCIIEIOBaHUs,
OLIEHUBATh JJOCTOBEPHOCTH MOJYYEHHBIX PE3yIbTaToOB, BEIBOIOB U 0000IIEHNH;

MIPOTrHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOLIECCA, @ TAK)KE BBIBUIATh TPEIIONONKEHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHUSIX.

Pa6ora ¢ undopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh M M30BITOYHOCTD HH(OPMAIINH, TAHHBIX, HCOOXOAUMBIX JIJIsl PEIICHUS 3a/1a4H;

BBIOUpPATh, AHAIM3MPOBATH, CHUCTEMATH3UPOBATh W HWHTCPIPETHPOBATh HMHGOPMAIMIO PA3IUYHBIX BHAOB U  (HOpM
TPEACTaBJICHHUS,

BbIOMpaTh (hOpMy TNpeicTaBiieHus: MHQOPMALMM M HIUTIOCTPUPOBATH PEIaeMble 3aJaud CXeMaMH, TUarpaMMamH, HHOW
rpaduKoi ¥ UX KOMOWHAIMSIMU;

OLIEHMBATh HANE&KHOCTh HMHGOPMALMM TI0 KPHUTEPUSIM, TNPEUIOKEHHBIM YUUTENEeM MM  CHOPMYITHPOBAHHBIM
CaMOCTOSITEIIHHO.

KOMMyHﬂKaTﬂBHbIe YHuBEpCaJbHbIE y‘leﬁl—[])le JedcTBUS:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CY)XKICHHA B COOTBETCTBUM C YCIOBHAMH U LIEJSAMH OOLIEHMS, SICHO, TOYHO, IPAMOTHO
BBIPAXATh CBOIO TOYKY 3PEHMS B YCTHBIX M INHCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHUS IO XOIy pEIICHHUs 3ajaui,
KOMMEHTUPOBATh IIOJy4CHHBIH Pe3yibTaT;

B XOzie 0OCY)KAEHHMS 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYXKIaeMOH TeMbl, MPOOJIeMBbl, PelIaeMoi 3a7a4u, BbICKa3bIBATh
UJeY, HalleJIeHHbIE Ha IIOMCK DEIICHUs, COIOCTABJIATH CBOM CYXICHHSA C CYXICHHSAMHU IPYTMX YYacTHHUKOB JIHAJOra,
OOHapy)KMBaTh pa3IMyKe U CXOACTBO ITO3UINH, B KOPPEeKTHOH (opme GopMynnpoBaTh pa3HOIIIacus, CBOM BO3PaKEHUS;
NPEICTaBIATh Pe3yAbTaThl PEIICHHs 3aayull, IKCIIEPUMEHTa, HCCIEA0BaHMs, IPOSKTa, CAMOCTOATENBHO BBHIOMpaTh opmar
BBICTYIUICHHUS € YUETOM 3a1ay MPE3eHTALMN U OCOOCHHOCTEH ayUTOPHUH;

NOHMMATh W HCIONB30BaTh IPEUMYLIECTBA KOMAHIHOW M MHAMBHAYaIbHOW paOOThl MNpH pEIeHHUH Yy4eOHBIX
MaTeMaTHYECKUX 3a/ay;

NPUHAMATH LEIb COBMECTHOH NeATEIbHOCTH, IUIAHUPOBATh OPraHM3aLMI0 COBMECTHOH paboTHI, paclpenesnsaTh BUAbl padoT,
JIOTOBapHUBATHCS, 0OCYKIATh MPOLIECC U Pe3yIbTaT paboThl, 0000IaTh MHEHHUS HECKOIBKHUX JIFOJIEH;

Y9acTBOBaTh B TPYIIIOBEIX (popMax paboTHI (0OCyKAeHnsi, 0OMEH MHEHHSMHU, MO3TOBBIE IITYPMBI U APYTHE), BBHIIOTHSITH
CBOIO 4acTh pabOTHl M KOOPIMHUPOBATH CBOM IEHCTBHS C IPYTMMH WIEHaMH KOMaH/pbI, OLICHHBATh KA4eCTBO CBOETO BKJIaa
B OOIIMI IPOIYKT ITO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YYaCTHHKAMH B3aHMOJCHCTBHSL.

PeryasTuBHble yHUBepcaIbHbIe YueOHbIe qeiicTBUS
Camoopranusanus:

CaMOCTOSITENIFHO COCTABIIATH IUIAH, AITOPUTM pEIICHUs 3amaud (I €ro YacTh), BRIOMPATh CHOCOO PEIICHHS C yIETOM
HMEIOIHXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh H KOPPEKTHPOBATH BAPHAHTHI PEILCHUH C y4ETOM
HOBOH MH()OpMAITHH.

CaMOKOHTPOJI b, IMOUHUOHAJILHBIA HHTEJLJIEKT:

BJIJIETh CITIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MPOIiecca U Pe3yabTaTa PElICHHsT MaTeMaTHIECKOH 3a1aum;

MIPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH NpPH PEUICHUM 3aJadd, BHOCHTh KOPPEKTHBBI B JEATEIHHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIbCTB, HAHICHHBIX OLINOOK, BBISIBICHHBIX TPYJHOCTEH;

OLIEHWBATh COOTBETCTBUE PE3yJIbTaTa JEATEIHLHOCTH IOCTABICHHOM LENN M YCIOBUSIM, OOBSICHATH NPUYMHBI TOCTIKCHHS
WJIN HEJOCTHKEHNUS 1M1, HAXOIUTh OIIHOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY OITBITY.

NPEAMETHBIE PE3YJIbTATbBI

K koHIy 00yuenns B 7 kiiacce 00yJaromuicst MOTYIUT CIEAYIONINE PEIMETHBIE PE3YIbTATHI:



Pacrio3HaBaTh M3yueHHBIE TeOMETpHUYECKHE (DPUTYPBI, ONPEIEsATh HX B3aNMHOE PACIIOIOKEHHE, H300pakaTh TeOMETPHUIECKHE
(Urypbl, BBINOIHATH YEPTEXKH IO YCIOBHIO 33/1a4d. VI3MepsaTh JHHEHHBIE W YIJIOBbIE BEJIMYHMHBL. PemaTh 3a1aun Ha BBIYHCICHHE
JUIMH OTPE3KOB U BEJIMYUH YITIOB.

Henate rpyOyro OIEHKY JIMHEWHBIX M YIJIOBBIX BEJMYUH NPEIMETOB B PEalbHOM JKM3HH, Pa3MEpOB NMPUPOIHBIX OOBEKTOB.
Paznuyate pasmMepbl STHX 00BEKTOB I10 TOPSIIKY BETMUUHEL.

CTpouTh 4epTexH K FTeOMETPUUECKUM 3aadaM.

[lonb30BaThCsi TpH3HAKaMH paBEHCTBA TPEYrOJBHUKOB, HCIHOJNB30BATh NPU3HAKM W CBOKMCTBA paBHOOEIPEHHBIX
TPEYTrOJbHUKOB NPU PELICHNH 3a4a4.

IIpoBoaUTH JOrHYECKHE PACCYKACHUS C UCTIOIB30BAHIMEM F€OMETPHUECKIX TEOPEM.

[Tonp30BaThcs MpU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJBbHUKOB, CBOMCTBOM MEIUAHbI, MPOBEAEHHONW K TMIIOTEHY3€
MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEILICHUH T€OMETPUYECKUX 3a/ad.

OrmpenensTs NapajuIeNbHOCTh NPSAMBIX C HOMOLIBIO YIVIOB, KOTOpBIE 00pa3yeT ¢ HUMU ceKylias. OnpenenaTs napaenbHOCTh
IPSIMBIX C TIOMOILBIO PABEHCTBA PACCTOSHUI OT TOUEK OHOM NPSAMOMN 0 TOUEK APYroi MpsiMoi.

Pemath 3a7auu Ha Ki1eT4aToil Oymare.

[TpoBOIUTH BEIMHCIIEHHS U HAXOIUThH YNCIOBbIC M OYKBEHHBIC 3HAUCHHUS YIJIOB B TEOMETPUUECKHX 3a/ladyax C UCTIOIb30BaHUEM
CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00Opa30BaHHBIX IPHU MEPECEUEHUN JIBYX NMapauUIeNbHBIX MPSMbBIX
cekyuiel. PemaTe npakTuueckue 3ajauy Ha HaXOXA€HHE YIJIOB.

Brianers MoHSTHEM Ie€OMETPHYECKOr0 MECTa TOUEK. YMETh ONpPEENiTh OMCCEKTPHUCY yrila U CepeANHHBIA MepIeHIUKYISp K
OTpPe3Ky KaK F€OMETPHUYECKHE MECTa TOUEK.

DopMynTUpOBaTh ONPEAETICHNs OKPY>KHOCTH U KpPYra, XOp/Jbl U TUAMETPa OKPYKHOCTH, TOJIb30BaThCA UX CBOWCTBAMH. YMETh
MIPUMEHSTH 3TH CBOWCTBA MPH peIlIeHUH 3aj1au.

BrasieTb MOHSATHEM OMHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH, YMETh HAXOAUTH €€ LeHTp. [lonbp3oBaThest hakTamu 0 ToM,
YTO OMCCEKTPUCHI YIJIOB TPEYrolbHUKA TIEPECeKAr0TCsl B OJJHOM TOYKE, U O TOM, YTO CEPEMHHbIE MEePIEeHANKYJSIPHl K CTOPOHAM
TpEYroJIbHUKA MEPECEKAOTCSI B OHOM TOUKE.

BraneTs mOHATHEM KacaTeIbHON K OKPYXHOCTH, MOJNB30BATHCS TEOPEMON O MEpIEHIUKYISIPHOCTH KacaTelbHOI U paauyca,
NpOBEIEHHOT O K TOYKE KacaHMs.

ITonp30BaThes HpOCTeI‘/IIH_II/IMI/I Tr€OMETPUICCKMMHU HEPABEHCTBAMU, ITOHUMATDh UX HpaKTI/I‘ICCKI/Iﬁ CMBICII.

ITpoBOIUTH OCHOBHBIE FEOMETPUUECKHE IIOCTPOCHUSI C MIOMOILBIO IUPKYIISA U JIMHEHKU.

K koHIy 00yueHust B 8 kiiacce 00ydJaromuiics MOTY4UT CIEAYIOLINE PEIMETHBIE PE3YIIbTATHI:

Pacnio3HaBaThb OCHOBHbBIE BHIBI UYETHIPEXYIONBHUKOB, HX OJJIEMEHTBI, IOJIb30BAaTbCA MX CBOMCTBAMM IIPH pPEIICHUU
TEOMETPUUECKUX 3aJau.

ITpumeHsTH CBOICTBA TOUKH MEpECEUECHUSI MEIUaH TPEYTOJIbHUKA (LIEHTPa MacC) B PEIICHUH 3aJau.

Braners monsTHEeM cpeqHEN JHMHUM TPEYroJbHHKA M TpaneluH, MPUMEHSTh UX CBOWCTBA IIPU PEIICHUH I'€OMETPHUYECKHX
3anad. Ilonws3oBaThcs Teopemoit daneca U TEOPEMOM O MPONOPLUOHAIBHBIX OTPE3KaX, MPUMEHITh UX IJI PELICHUS NPaKTHYECKUX
3ajau.

[TpuMeHATh NpU3HAKH HOA00US TPEYTOIbHUKOB B PEIICHUH TEOMETPHYECKHX 3a1ad.

IMone3oBateca Teopemoil I[Iudaropa i perieHUss TeOMETPUYECKHX M NPAKTHYECKHX 3anad. CTpOUTh MaTeMaTHYECKYIO
MOJIETh B MPAKTHYECKUX 33/1a4aX, CAMOCTOSATENILHO JIeNaTh YePTEX U HAXOJUTh COOTBETCTBYIOIIHE JUTHHBI.

Braners MOHATHSMHU CHHYCAa, KOCHMHYCa M TaHTEHCa OCTPOTO YIJIa HPsSIMOYrOJILHOTO TpeyronbHHKa. [lomp3oBaThesi 3THMHU
MOHSTUSAMH JJIsl pELICHHsI IPAKTHUECKUX 3aad.

Berancnare (pa3ianyHBIME criocobaMHy) IUIOIIAAB TPEYrOJbHMKA W IUIOMAAH MHOTOYTONBHBIX (GHIYp (IOJNB3YACh, IIE
HE00X0ANMO, KaJIbKYJIATOPOM). [IpUMEHSATH MOTydeHHBIE YMEHHUS B IPAKTHIECKUX 3a7a4ax.

BraneTs MOHATHSMH BIIMCAHHOTO U IIEHTPAIBHOTO YIJIa, UCIIONB30BAaTh TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXIY XOpAaMH
(cexymuMu) U yrile MeXIy KacaTeIbHON M XOpAOH IIPU pelIeHNH TeOMETPHUYECKHX 3a/1a4.

BraneTs MOHATHEM ONMCAHHOTIO YETHIPEXYTONBHHKA, IIPUMEHATH CBOMCTBA OMMCAHHOI'O YETHIPEXYTONBHHUKA TPH PEIICHUN
3a1au.

[IpuMeHATH MOMy4YeHHbIE 3HAHUS Ha MIPAKTHKE — CTPOUTh MaTeMaTHUECKHE MOJIEH VIS 3a]a4 peaJbHOH KU3HHU U IPOBOIUTH
COOTBETCTBYIOIINE BHIYUCICHUS C MPIMEHEHUEM TOI00HSI M TPUTOHOMETPUH (TIONB3YSICh, T/Ie HEOOXOANMO, KaJIBbKYIATOPOM).

K xoHIy 00y4eHus B 9 kiacce 00yJaronIuiACs ONXYIUT CIECAYIONINE IPEIMETHBIEC PE3YIbTaThI:

3HaTh TPUTOHOMETPUUYECKHE (DYHKIIMH OCTPBIX YIJIOB, HAXOMUTh C MX IMOMOINBIO PA3IHYHBIE 3JIEMEHTH HPSMOYTOIHHOTO
TpPEeyroJbHUKa («pElIeHne MPSIMOYrOJIBHBIX TPEYTONbHUKOB»). Haxomute (C IMOMOIIBIO KadbKyNsATOpa) MUIMHBI M YIJBI JUIS
HEeTaOJIMIHBIX 3HAYCHHH.

[Tonb3oBatecst hopmynamMu MPUBEICHNSI U OCHOBHBIM TPUTOHOMETPHUYECKHM TOXKIECTBOM JUIS HAXOXKICHHS COOTHOLICHUH
MEXIY TPUTOHOMETPHUYECKIMHU BETHIHHAMH.

Hcnonp30BaTh TEOpEMBl CHHYCOB W KOCHHYCOB JJISl HAaXOXJICHUS PAa3JIMYHBIX DJIEMEHTOB TPEYTONbHHUKA («peIIeHne
TPEYroJILHUKOBY ), IPUMEHATH UX MPU PEICHNN T€OMETPHIECKUX 3a7ad.

Branets noHsTHAME peoOpazoBaHus OI00MS, COOTBETCTBEHHBIX AJIEMEHTOB NOA0OHBIX (uryp. Ilonp3oBaTscs cBolicTBaMH
o000 MPOU3BONIBHBIX (DUTYpP, YMETh BBIUMCIATH JUIMHBI U HAXOAWTDH YIJbl Y MoJ00HBIX (uryp. [IpumensaTs cBoiicTBa mogodus B
MPAaKTHYECKNX 3a7ayax. Y METh MPUBOANUTH MIPUMEPHI ITOJOOHBIX (QHUTYp B OKPYXKAIOIIEM MHpE.

ITonp30BaThCs TEOpEMaMH O MPOU3BEACHUHN OTPE3KOB XOPJ, O MPOU3BENAECHUH OTPE3KOB CEKYILUX, O KBApaTe KacaTEIbHOM.



[ob30BaTHCSI BEKTOPAMHU, IIOHUMAThH UX TEOMETPUYECKHUI U (DU3UUESCKUIT CMBICIT, IPUMEHSITh UX B PEIICHUU IEOMETPUUCCKUX
U pU3MYIECKHX 3a/1a4. [[pUMEHSATh CKaJIIPHOE POU3BEICHHE BEKTOPOB JJIsl HAXOXKICHUS [UTHH U YTJIOB.

[Tonb30BaTHCSI METOIOM KOOPAMHAT HA TUIOCKOCTH, IPUMEHSTh €r0 B PEIICHHN T€OMETPUIECKUX U MPAKTHUECKUX 3a/1a4.

Briagets MOHATHSAMHU MPaBUIBHOIO MHOIOYTOJNIBHHUKA, JJIMHBI OKPYKHOCTH, JUIMHBI JyTHM OKPY)XHOCTH U PaJHaHHON MephbI
yIJia, YMETh BBIUUCIIATE IUIONMIAlh KPyra U ero yactei. [IpuMeHsTh MoJydeHHbIC YMEHHS B MPAKTUYECKHUX 3a/1auax.

Haxoauth ocu (Md HEHTPHI) CUMMETPHU (PUTYD, TIPUMEHSITE JIBH)KEHHUS IIOCKOCTH B MMPOCTEHIIMX CITydasix.

[TpuMeHATh MOMyYeHHbIE 3HAHUS Ha MTPAKTHKE — CTPOUTh MaTeMaTHYECKHe MOJIEIH TS 3a/1a4 PeasibHOM KU3HU U IPOBOIUTH
COOTBETCTBYIOIINE BBIYUCICHHUSA C MPHUMEHEHHUEM TMOJ00MA W TPUTOHOMETPUYECKUX (YHKIHH (MONB3YICh, TI€ HEOOXOAUMO,
KaJIbKYJISTOPOM).

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
K
Ne HaumeHoBaHue pa3iesioB H TeM OHMECTRO Hacon K DJIeKTPOHHBbIE (HU(PPOBHIE)
n/n NporpamMMbI Beero OHTPOJIbHBIE o0pasoBaTe/bHBIE pecypchbl
padoThI
[Ipocreiimue reomMmeTpuyeckue
1 (Urypbl U UX CBOWCTBA. 14 1 bubanorexa [JOK
V3mepeHre reoMeTpruueckux https://m.edsoo.ru/7f415e2e
BEJINYUH
bubaunoreka [JOK
2 TpeyrorbHiii 22 ! https://m.edsoo.ru/7f415e2e
3 ITapaiienbHele MpsiMbIE, CyMMa 14 1 bubmuoreka [IOK
YIJIOB TPEYrOJIbHHUKA https://m.edsoo.ru/7f415e2e
4 OKpY>XHOCTB U KpYT. 14 1 bubmuoreka [IOK
[eoMeTpUIECKHEe TOCTPOCHHSI https://m.edsoo.ru/7f415e2e
5 IToBTOpenue, 06o0IIeHNE 3HAHUI 4 1 Bubmmorexa [1OK
P ’ B https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 5
I[MPOI'PAMME
8 KJIACC
KosinyecTBo yacoB
Ne HaumeHoBaHuUe pa3ieioB U TeM DJIeKTpoHHbIE (HU(PPOBHIE)
n/n MPOrpaMMbl Bcero Konrposbubre o0pa3oBaTeIbHbIE pecypchl
padoThl
1 YeThIpEXyronbHUKH 12 1 bubmotexa IOK

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

Teopema Paseca u Teopema o
2 MIPOMOPLHNOHATIBHBIX OTpe3Kax, 15 1
1og00HBIE TPEYTONBbHUKH

bubarnoreka [JOK
https://m.edsoo.ru/7f417e18

ITmomans. HaxoxaeHnue miomanei
3 TPEYTOIEHUKOB W MHOTOYT'OJTBHBIX 14 1
¢uryp. Ilnomaau nomoOHBIX GUTYp

bubmmoreka IIOK
https://m.edsoo.ru/7f417e18

4 Teopema ITudaropa u Hauana 10 1 bubnuoreka [JOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417e18
VYrubl B OKpyKHOCTU. BrincanHusie u

5 OIMCaHHBIEC YETHIPEX YT OJIEHUKH. 13 1 Bubmmorexa [IOK
KacaresbHbie K OKpYKHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHocreit

. bubnmoreka [JOK
6 Tosopenue, obodmerme snanuii 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB 1O 68 6

[MPOTPAMME
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9 KJIACC

KoanuecTBo 4acoB

Ne HaumenoBaHue pa3iesioB H TeM DJIeKTPOHHBbIE (HU(PPOBHIE)
KonTponbusie
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHBIE PeCypPChI
padoThI
Tpuronomerpus. TeopeMsl
1 KOCHHYCOB U CHUHYCOB. Pemienue 16 1 Brbmorexa [10K
v JEOB. https://m.edsoo.ru/7f41al2c
TPEYroJbHUKOB
IIpeod ous.
2| Merpmicexte coornomen n 10 ) bimorera LIOK
P https://m.edsoo.ru/7f41al2c
OKPYXHOCTHU
bubaunoreka [JOK
3 B 12 1
SKTOpHI https://m.edsoo.ru/7f41al2c
4 JlexapToBbI KOOpIMHATHI HA 9 1 bubmuoreka [TOK
TUTOCKOCTH https://m.edsoo.ru/7f41al2c
s | me—
i n Hy https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue momaznen
bubaunoreka [JOK
6 6
JlBmicerint II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0000IICHNE, 7 ) bubaunoreka [JOK
CHCTEMaTH3aNus 3HAHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 68 6
I[MTPOI'PAMME
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