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HOACHUTEJIBHAS 3AIINCKA

['eoMeTpust kakK OJWH W3 OCHOBHBIX PAa3[E€iIOB IIKOJbHON MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUYnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOIIEHWA W B3aUMHOE PACIOJOXKEHHE, ONUPACTCS Ha  JIOTHUYECKYIO,
JI0KA3aTeNIbHYIO0 JIMHUIO. [IEeHHOCTh M3ydeHUs T€OMETPUH Ha YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKJIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAUTD
JIOKA3aTeNIbHBIE PACCYXAECHHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPOPUMEPHI K JIOKHBIM, HNPOBOJIUTH
pacCyXJIeHUsI «OT NPOTUBHOTO», OTJIMYaTh CBOMCTBA OT  MPU3HAKOB,
dbopmMynupoBaTh OOpPaTHBIC YTBEPKICHHUS.

Bropoii 1enpi0 u3ydeHuss TeOMETPUHM SABJSETCS HCMHOJIb30BaHUWE €€ Kak
WHCTPYMEHTA MpPU PEIICHUH KaK MaTeMaTUYECKUX, TaK W MPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peabHOW Jku3HU. OOydYaromuiicss JOJDKEH HayYUThCs
OTPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmHCaTh CIOBaAaMU JaHHBIA YEPTEX WU
PUCYHOK, HANTH TIIONIAbh 36MEIBHOTO Y4acTKa, pacCUYMTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabens wiu TpeOyeMble pa3Mepbl rapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIWUTEIbHAS JIMHUS B U3YYEHUU T'€OMETPHH.
[Ipu pemeHuu 3amay MPaKTUYECKOTO XapakTepa OOyYarOIIUIICS yUHUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU Y4YCOHBIMH
npeIMeTaMu, MOTUBUPOBATh MCIOIB30BATh OMPENEICHUS TEOMETPUUECKUX PUTYD
U TIOHATHM, JEMOHCTPUPOBATH MPUMEHEHUE TOJYYEHHBIX YMEHUU B (PU3UKE H
TEXHUKE. OTH CBS3M Hambojee SAPKO BHAHBL B Temax «BekTopsiy,
«Tpuronomerpuueckue cooTHoOWEHUs», «Meron koopauHary u «Teopema
[Tudaropar.

VYueOnpiii kypc «['eomeTpus» BKIIOYACT CIEAYIOIIHE OCHOBHBIC Pa3/IeIb
conepxkanusi: «['eomerpuyeckue (¢Gurypel M WX CBoWCTBay, «M3mepeHwue
F€OMETPUUYECKAX  BEIUYUH», «JleKapTOBBl KOOpPAMHATBI HAa  IUIOCKOCTHY,
«BexTopsi», «JIBruxkeHus miockoctn», «IIpeodpazoBanus mogo0us».

Ha usyuenue yueOnoro kypca «I'eomerpusi» orBogutcst 204 yaca: B 7 Kitacce
— 68 yacoB (2 yaca B Hefento), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9
Kj1acce — 68 yacoB (2 4yaca B HEEIIO).



COAEPXAHUE OBYUYEHUA
7 KITIACC

HavanpHble nonaTus reomerpun. Touka, npsiMasi, OTPE30K, JIyd. YToJ. Buasl
yrioB. BeprukanbHble W CMEXHbIe yIubl. buccexkrpuca yrima. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIAPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETpPHUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILBK LMPKYJIS W JUHEUKH. TpeyrojbHHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHuUKH. HepaBeHCTBO
TPEYroJIbHUKA.

CoiicTBa M TMpU3HAKW pPaBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M IPU3HAKU NapaJUIeIbHbIX NpsAMbIX. CyMMa yriloB TPEYroJIbHUKA.
BHemHue yriael TpeyrojibHUKA.

IIpssmoyrosibHBI  TpeyronbHUK. (CBONCTBO MEIHMaHbl IMPSIMOYTOJIBHOTO
TPEyroJibHUKAa,  INPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpAMOYTOJIBHBIN TPEYTroNbHUK ¢ yriaoM B 30°.

HepaBeHncTBa B reoOMETpUH: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yrjie U OOoJbIIeH CTOpOHE TPEyrojbHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

I'eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

OKpy)XHOCTh W Kpyr, XopJla U JuUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIOIOKEHUE OKPYKHOCTH U mpssMou. KacarenpHas M cekylas K OKPYKHOCTH.
OKpyXHOCTb, BIHCaHHasg B Yroi. BnucanHas u onucaHHas OKPYKHOCTH
TPEYTrOJIbHUKA.

8 KUIACC

UYetpipéxyronpauku. Ilapamnenorpamm, ero npu3Haku U cBoWcTBa. YacTHbIE
Cllyyad MapajuiesiorpaMMoB (IPSMOYTOJbHHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenusi meauansl. LleHTpanbHas cummerpus. Teopema Daneca u
TeopeMa O NPOMOPLUHOHATBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.

[logoOue TtpeyronbHukoB, kKodhduuuent mnogodus. Ilpusnaku nomodus
TPEYTroiabHUKOB. [IpuMeHeHne nono0us npu penieHuy NpakTHIeCKUX 3a/1au.



CnoiicTBa momanet reomerpudeckux ¢uryp. dopmynsl s IUIOMIAIA
TpeyroibHUKa, Mapaienorpamma, pomoda u Tpaneuuu. OTHOIIEHUE IUIONIaAeH
MOJ00HBIX QUryp.

Brpruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOTO yIJia MPAMOYTrOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIAECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHele ¥ LEHTpaJIbHBIE YIJIBL, YIOJ MEXIY KacaTelIbHOM M XOPJIOW.
Yrael  Mexay — XopaMH M CEeKyIIMMHM. BriMcaHHele ©W = OINMCAHHBIE
YeTBHIPEXYTOJIbHUKU. B3amMHOE pacnosio)KeHHEe JABYX OKpyxkHocTer. Kacanue
OoKpykHOCcTel. OOIIMe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienrie mnpakTHYEeCKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[IpeobpazoBanue moao6us. [lomoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MPOU3BENECHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, mmuHa  (MOAyJdb)  BEKTOpa,  COHAIPABJICHHBIE  BEKTOPHI,
MPOTHBOMNOJIOKHO  HANpaBJICHHbIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKTopaMu. Pa3nokeHuwe BEKTopa IO JIBYM
HEKOJUTMHEapHbIM BekTopaM. Koopnaunatel BekTopa. CKalsipHOE MPOHU3BEICHUE
BEKTOPOB, PUMEHEHUE ISl HAXOKICHHS JJIMH U YTJIOB.

JIlekapTOBbI KOOPJIAUHATHI HA IIOCKOCTU. Y PABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJMHATAX, NIEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOrOYroabHUKH. JlnuMHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yriia, BBIYUCIEHUE JJIMH OYyr OKpyx)Hocted. I[lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU>KEHHSI TIOCKOCTH W BHYTPEHHUE CUMMETpUM (PUTYp (dIE€MEHTapHbIe
npeactasnenus). [lapannensHeiii nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIIMTAHHE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIOJIb30BAHUIO ITHUX
JOCTHXKEHUH B IPYrUX HayKax U MPUKIAIHBIX cepax;

2) rpa:x1aHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN IpakJaHWHA U peaju3alliy ero
npaB, TMpEACTaBICHUEM O MATeMAaTHYEeCKUX OCHOBax (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0CYKJACHHUIO 3TUYECKUX MPOOIIEM, CBI3AHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM MPAKTUYECKUX 3aaad
MAaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM Ba)XHOCTU MATEMaTUYECKOIO
o0pa3oBaHUs Ha MPOTSHKEHUM BCEW XKWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTENBbHOCTH M PA3BUTHEM HEOOXOJMMBIX YMEHUMH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM MHANBUIYATBLHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
Y4E€TOM JINYHBIX UHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTbIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCKuX OOBEKTOB, 3a/Jad, PELICHHWH, pacCyXKJIEHUW, YMEHHUIO BHUJIETh
MaTeMaTU4EeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpPHUEHTALlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABIECHNN 00 OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
oOmecTBa, MOHMMAaHWEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeI0BE4YECKOU
NEATENIbHOCTH, ATANoOB €€ pPa3BUTHUS M 3HAUYUMOCTH JJIi PA3BUTHS LIMBUIIM3AIUH,
OBJIAJICHUEM S3bIKOM MAaTEMaTUKH M MaTEMaTUYECKON KYJIbTYpOil KaK CpelICTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbA H
IMOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (3I0pOBOE  NUTaHUE,
cOQJIaHCUPOBaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKAa pedieKCuu, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUUM /I pEelIeHUs 3a7ad
B OOJACTH COXPAHHOCTU OKpYXKAIOIIEeW Ccpeiabl, IUIAHUPOBAHUSA IMOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJIEACTBUN MJi1 OKPY>KaIoIIEeH Cpeabl, OCO3ZHAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOMIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIE
YMEHHE YYUTHCS y JPYrux IoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOIUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAaHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 0OBEKTAX U SIBICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAE€QUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIONIUN KOHTPMEpP, KOPPEKTUPOBATH
NpPUHUMAeMble PEIICHUs W JAEUCTBHs, (DOPMYyIHUpOBaTh W OICHUBATH PUCKH H
HoCIeACTBUA, (HOPMUPOBATDH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

ba3oBble Jornueckue AecTBU:

e BBUIBIISITh M XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKU MAaTEMAaTHYECKUX
OOBEKTOB, TOHSATHN, OTHOIICHWNW MEXIYy MOHATUSAMHU, (POPMYyIUPOBATH
ONpeNeNieHUs]  MOHSTUW, YCTAHABJIMBATH  CYIIECTBEHHBIM  MPHU3HAK
KJlaccupuKaluu, OCHOBaHUA JUIsi OOOOIIEHUSI W CpPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHMMATh, (QOpMYJIUpPOBATH U  MNPeOOpPa3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHBIE W OTpPULATEIbHbIC, €AMHUYHbIC, YacTHbIE M OO0uIue,
YCIIOBHBIE;



e BBIABISATH  MaTeMaTHYECKWE  3aKOHOMEPHOCTH,  B3aUMOCBS3H  H
npoTHUBOpeursi B (akTax, [JaHHBIX, HAONIONEHUSX U YTBEPKIACHHUSAX,
npearaTh KpUTEPUH JJIsl BBIABICHUS 3aKOHOMEPHOCTEH U IPOTHUBOPEUHIA,

e JE€TaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX H
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

e pa30bupaTh MOKa3aTENbCTBA MATEMATHYECKUX YTBEPKACHHUU (NIPSMBIE U OT
IPOTHBHOTO), MPOBOJIUTH CAMOCTOSATEIHHO HECIIOXKHBIE TOKa3aTeIbCTBA
MaTeMaTU4ecKuX (HakTOB, BBICTpaMBaTh AapryMEHTAIMIO, TMPUBOANUTH
IpUMepHl U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHS;

e BbIOMpaTh crnocod pemieHus ydeOHOM 3ajaud (CpaBHUBATH HECKOJIBKO
BAPUAHTOB pEIICHHWs, BHIOWpATh HaWOOJee MOAXOIAMMA C y4ETOM
CaMOCTOSITENTLHO BBIZICIIEHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTeIbcKue AeiicTBHA:

e HCIIOJNIH30BATh BOMPOCHI KaK HCCIEIOBATEIBCKHI WHCTPYMEHT TIO3HAHUSA,
GopMynupOBaTH BOMPOCH], (HUKCHPYIONIME MPOTHBOpPEYHE, MPOOIIeMy,
CaMOCTOSITETTFHO ~YCTaHABIMBaTh HMCKOMOE U JlaHHOe, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIUI0, MHEHHUE;

e NPOBOJUTH II0O CaMOCTOSITEIBHO COCTaBICHHOMY IUIAaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIbIIOE UCCIIEI0BAaHUE 110 YCTAHOBJIEHUIO OCOOCHHOCTEM
MaTeMaTUYECKOTO 00BEKTA, 3aBUCUMOCTEN 0OBEKTOB MEXKYy COOOI;

e CAMOCTOATEIbHO (hOpMYIHpPOBaTH OOOOILIEHUS U BBIBOJBI 1O PE3yJbTaTam
NpOBEAEHHOTO HAONIO/IEHUS, MCCIEI0BAaHUSA, OLEHHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O00OIICHUI;

e MPOTHO3UPOBATH BO3MOXKHOE pa3BUTHE Ipoliecca, a TaKkKe BBIJBUIATH
IPEIIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

e BBIABISATH HEIOCTATOYHOCTh U M30BITOUHOCTh HH(POpPMAIUH, ITaHHbIX,
HEOOXOAMMBIX JUISl pEIICHUs 3a/1a4H;

e BBIOMpATh, AaHAIU3UPOBATh, CHCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
MH(POPMAIUIO Pa3INYHBIX BUIOB U (POPM IPEICTABICHUS;

e BeIOMpaTh (opmy mpenctaBieHuss UWHPOPMAIMM W WIDTIOCTPUPOBATH
pemiaeMble 3aJaud CXeMaMH, JAHarpaMMaMH, HHOM TpaduKod U HX
KOMOMWHAIIASIMU;

e OLICHUBATh HAA&KHOCTh HMH(OPMALMU TIO KPHUTEPHSIM, MPEAIOKECHHBIM
yuuTeleM WiIH c(HOPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KomMyHnKaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIe elcTBUS:

e BOCIPHUHUMATH U (HOPMYITHPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBHUAMHU

U LENSAMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy pPELICHUS

3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B XOJIe¢ 00CYXKIEHUS 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAEMOM TEMBI,
npo0OsieMbl, pelIaeMon 3aaur, BHICKA3bIBaTh MJIEH, HAllEJIEHHbIE HAa MOUCK
pElIeHMs, COMOCTABISTh CBOM CYXACHUS C CYXICHUSIMU APYrHX
YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3iMuM€ U CXOJCTBO MO3UIUH, B
KOppeKTHOU (hopme hOopMyIHpOBaTh PA3HOIIACHUS, CBOM BO3PAKEHNUS,

e NPEJCTABIATH PE3YyJbTAThl PEIICHUS 33]1a4H, SKCIIEPUMEHTA, UCCIICJOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIIEHUS ¢ YUETOM 3a/1a4
pe3eHTAIMU U 0COOCHHOCTEN ayAUTOPHH;

e TNOHMMATh M MCHOJB30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUIYAJTIbHOM
paboThI MpU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

e NPHHHUMATH II€JIb COBMECTHOM JEATEIbHOCTH, IJIAHUPOBATH OpPTaHU3AIHIO
COBMECTHOW pabOTBI, pachpeaeisaTh BHUAbI paldOT, JOrOBapHBATHCH,
o0CyXXJ1aTh MPOIIECC U Pe3yibTaT pabOThl, 0000MATh MHCHUS HECKOJIBKUX
JIIO/IEH;

e y4acTBOBaTh B TPYNIOBBIX ¢opmax paboTel (0OCyXkaeHus, 0OMeH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOPJIMHUPOBATh CBOM JCHCTBUSA C JAPYTMMH YJIE€HAMU KOMAaH/IbI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOIIMUA MPOIYKT IO KPUTEPHSM,
c(hOpMyYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHS.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJISATH IUIAH, allTOPUTM pELICHHs 3a1add (WM €ro
4acTh), BBIOMPATh CIIOCOO pEIICHHS C YYETOM HMEIOIHUXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh M KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MIPOIEcca U pe3ysibTaTa
pelieHrs MaTeMaTUYeCKOU 3aa4H;

e MPEABUIETH TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEIICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJICHHBIX OMKNOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yJbTaTa ACSATEIbHOCTH MOCTABICHHOMW L€ U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKECHUS WM HEJOCTHUKEHHUS IIENH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

NPEAMETHBIE PE3YJIbTATBI



K koHmy oOyuenuss B 7 kJjacce OOyYarolmMiiCS TMOJYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEAesITh HX
B3aMMHOE€ PAacIoOJIOKEHHE, H300pakaTb TIeOMeTpUyYecKue QUrypbl, BBINOJIHATH
YEpPTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIWYHWHBI.
PemaTe 3a7aun Ha BBIUMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB TPHUPOJHBIX O0BEKTOB. PaznmyaTe pasMepbl 3THUX
00BEKTOB IO MOPSJIKY BETUUUHBI.

CTpouTh 4epTEXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJI30BaTh
IIPU3HAKK U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUH 33/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAHHEM I€OMETPUUYECKHX
TEOPEM.

[Tonb30BaThCAd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJIbLHOTO
TPEYroJibHUKA, B PEILIEHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaJIeIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILBI PaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOYEK APYTrOW HPSIMOM.

Pemrats 3amaumn Ha KieTyaTol Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJI0OB B TIEOMETPUYECKMX 3aJadyax C UCIOJb30BAHHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH
[IEPECEYEHNN [IBYX IapajUICIbHBIX IPSAMBIX CeKyuler. Pemate mpakTtuueckue
3a71a4M Ha HAXOXKJCHUE YTIIOB.

Bianetp mOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAEIsATh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TTOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHSATHh 3TU CBOWCTBA NIPHU
pelLIeHUH 3a1ay.

Brnagerp moHsATHEM ONMCAHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETH
HaxonuTh €€ 1eHtp. llonb3oBaThecs (pakTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYroJIbHUKA NEPECEKAOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTeNbHOM K OKPY)KHOCTH, MOJB30BATHCA TEOPEMOH O
MEPIIEHANKYJAPHOCTH KacaTeIbHOU U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCs MPOCTEUIIMMH TE€OMETPUUECKUMH HEPABEHCTBAMHU, ITOHUMATh
UX IIPAKTUYECKUU CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE TOCTPOCHHUSI C MOMOIIBIO IIUPKYJIS U
JINHEUKMU.

K koHmy oOyuenus B 8 kJjacce OOyYaromMiics TMOJYYUT CIECAYIOIINE
MpeAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TMEPECEUCHHS MEIUWaH TPEYroyibHUKa (IEeHTpa
Macc) B pelieHuu 3aad.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJdbHUKA W TpaNeluu, NPUMEHSITh
UX CBOMCTBAa MpU pPEIICHUU TEOMETpUYECKUX 3anaad. [lonbp3oBaThcsi Teopemoit
daeca U TEOPEMOI O MPOMOPIIUOHATBHBIX OTPE3KaX, MIPUMEHSITh UX ISl PEIICHUS
IPaKTUYECKUX 3aj1a4.

[IpuMeHsTh IPpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tonb3oBaTecst Teopemoit [ludaropa nns pemieHuss TEOMETPUUECKUX U
npakThuueckux 3agad. CTpoUTh MAaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO JelaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JAJIMHBI.

Brnanerp NOHATUSIMM CHUHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA 3TUMU MOHATUSAMM [JJISl PELLICHUS
PaKTUYECKUX 3a]1ay.

Boruucnars (pa3nuuHbIMU cIOCO0aMH) TUIOHIAAb TPEYTOJIbHUKA M TUIOMIATU
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Brnanerp MNOHATUSMH BIOUCAHHOTO M IEHTPAJIbHOTO VIJIa, HCIOJIb30BaTh
TEOPEMBbI O BIUCAHHBIX YIJIaX, yriax MEXAY XOpAamMu (CEKyIIUMU) U YTIIE MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN T'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINKCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsTh MOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIEH ISl 3a/1a4 peaibHOW KM3HU U MMPOBOAUTH COOTBETCTBYIOIIME BHIUUCICHUS
C MNPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koniy oOydenus B 9 kiacce O0OydYarOUUMCS TMOJYYUT CICAYIOIINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX YIIOB, HAXOJUTh C WX
MIOMOIIBIO PA3JIUYHBIE AJIEMEHTHl MPSMOYTOJIBHOIO TPEYTroJibHUKA («pPEIICHHE



MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYISTOPA) ITUHbI
Y yTJIbI 1J1 HETaOJIMYHBIX 3HAYEHUM.

[Tonb3oBaThCcss popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM i1 HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonw3oBaTh T€OpEeMbl CHHYCOB U KOCUHYCOB JIJISI HAXOXKJACHUS Pa3IUIHBIX
AJIEMEHTOB TPEYTroJibHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh HUX TpHU
pElIeHNH TeOMETPUYECKUX 3a/1au.

Brnanerp moHsATHAMHM — npeoOpa3oBaHHMS — MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX (uryp. [losb30BaThCsl CBOWCTBAMU MOJO0OMS TPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJWHBI M HAaXOAUTh YIJbl Yy MOJOOHBIX (UTYD.
[IpumensTh cBOMCTBA MOMOOMS B MPAaKTUYECKUX 3ajadax. YMETh MNPUBOJUTH
IpUMEPHI MOJJIOOHBIX (PUTYP B OKpPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP/, O MIPOU3BEACHUNU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHMUMATh UX TEOMETPUUYECKUN U (PU3MUECKU
CMBICJI, TIPUMEHATh WX B PCIICHHWH TEOMETPUYECKUX M (PU3HUYECKUX 3aJ]ad.
[IpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIJISI HAXO0XKIECHUS IJIUMH U YTJIOB.

[Tonp30BaThCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, NPHMEHSATH €ro B
pEIIeHNH TeOMETPUIECKUX U MTPAKTHIESCKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEpHI yIJia, YMETh BBIYHUCIATH ILIOIIATh
Kpyra u ero yactei. [I[puMeHaTh mojlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomuth ocu (MW IEHTPBI) CHUMMETPHH (UTYP, TPUMEHSATH JBHKCHUS
IJIOCKOCTH B MPOCTEHIITUX CITyYasx.

[IprMeHsTh TOTy4YeHHBIC 3HAHUS HAa MPAKTUKE — CTPOMTh MaTeMaTUYECKHE
MOJIENIU JIJISI 3a7a4 PeaTbHOM KU3HU U MPOBOJIUTH COOTBETCTBYIOIINUE BHIUYNCICHUS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJIC
HEO0XO0AMMO, KATbKYJIATOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbl padoThI
pecypchl
[IpocTeiimue reomeTpudeckue GUTypsl U
1 I/I)I: cBoiicTBa. M3me epHI/Ie reOMj; I/I}‘]—IpeCKI/IX 14 0 0 bubmorexa HOK
’ P p https://m.edsoo.ru/7f415¢e2e
BEJIMYUH
bu6moreka [IOK
2 T 22 1 0
PEYTOILHHKH https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpAMbIE, CYMMa yIJIOB 14 1 0 bubnuoreka [IOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OkpyXHOCTh U Kpyr. ['eomeTpruueckue 14 1 0 bubnuoreka [IOK
MIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
. bu6mmoreka [JOK
5 [ToBTOpEeHUE, 0000IICHNE 3HAHUI 4 1 0 hitps://m.cdsoo.ru/Ti415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 0




8 KUIIACC

Koun4yecTBo yacos DJIeKTPOHHBbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1 0
CTRIPEXYTOIBHHIH https://m.edsoo.ru/7f417el18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 0 bubmorexa OK
porioph P > 1O https://m.edsoo.ru/7f417e18
TPEYroJIbHUKA
[Tnomane. Haxoxnenne momanei
3 Tpe OJ'I)II)HI/IKOB u JI\I/IHOFO OJ'?ITHHBIX ¢ur 14 1 0 Bubnmorexa [JOK
peyr a M https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 | 0 bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriabl B OKpYKHOCTH. BriicanHble u
OIHMCAHHBIE YETHIPEXYTrOJIbHUKH. bubnuoreka [JOK
5 13 1 0
KacarenpHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKpYXHOCTEH
. bubnuoreka [JOK
6 [ToBTOpEHUE, 0000IICHNE 3HAHUI 4 1 0 hitps://m.edsoo.ru/Tf417e18
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM undposbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
| Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 | 0 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nopobus. Merpuueckue 10 1 0 bubnuoreka [IOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41a12c
bu6moreka [IOK
B 12 1
3 CKTOPHI 0 https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 1 0
JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 hitps://m.edsoo.ruw/7f41al 2
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 of HOCTH U IJIO y; b Kpyra g 8 0 0 bubamorera LHOK
Py B 'HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruucnenue mnomanei
bu6mmoreka [JOK
6 6 0 0
JBHKeHHA LIOCKOCTH https://m.edsoo.ru/7f41a12c
7 [ToBTOpenue, 06061IeHNE, cCCTeMaTH3aIUs 7 ) 0 bubnnorexa [JOK
3HAHUI https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0
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