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INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JEJOB IIKOJIbHOM MAaTEMAaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3y4YeHUsi T€OMETPUHA Ha YPOBHE OCHOBHOTO
o011ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTH
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKUE YMO3aKIIIOUECHHS, JOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
paccyX IeHus «OT TMPOTUBHOIO», OTJIMYATh CBOWCTBAa OT MPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MATEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromuiicss JOKEH HayduThCs
OIpPENETUTh TEOMETPUUECKYIO (UTYpY, ONUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaThb HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kabelsiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAas, BBIYMCIHUTENbHASA JUHUS B W3YYEHUU T€OMETPUH.
[Tpu pemieHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIuiics y4uTCs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEANbHBIX JKU3HEHHBIX CHUTYyallMd, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T'€OMETPUU C JPYTUMH Y4eOHBIMU
peIMETaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEAEICHUS T€OMETPUUECKUX (PUTYD
U TIOHSATUH, JIEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke H
TEXHMKE. OTH CBsi3W Haumbojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u  «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIEAYIONINE OCHOBHBIE DPa3fIeiibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl M UX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEJIIMYMH», «JleKapTOBBI KOOpAMHATBl Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctu», «lIpeodpazoBanust moaoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen), B 8 Kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COJEPKXAHUE OBYUYEHUA

7 KUIIACC

HavanpHble noHsTusa reomerpun. Touka, nmpsiMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble HW CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOEpeHHBIE M PaBHOCTOPOHHUN  TpeyroiabHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJBHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbLIEH CTOPOHE TPEyroJdbHUKA.
[leprieHIUKYJISIp ¥ HAKIIOHHAS.

['eomeTprueckoe MeCTO TO4YeK. buccekTtpuca yrima W CEpeAVHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU W NpsiMou. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W onucaHHas OKPYKHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

Yerbipéxyronpauku. [lapamnenorpamMm, ero nmpusHaku U cBoucTBa. HacTHble
cllydau MapajiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KaX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt mnoaodus. I[lpusznaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHune mogoous npu peleHu NPaKTUIECKUX 3a/1a4.



CpoiicTBa miomaael reomerpuueckux ¢uryp. P@opmynbl A IUIOLWIAAU
TpEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeh
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penreHun
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble M LEHTpaldbHBIE YTJIbI, YTOJ MEXAY KacaTeJIbHOW U XOpJIOM.
Yrael  Mexay XopgaMM M CeKyllMMH. BrnucaHHble W ONUCaHHBIE
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHrne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OO11I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TeOpeMa CHHYCOB.
PemieHne mnpakTUYeCKUMX 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logoOue COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, amuHa  (MOIyNnb)  BEKTOpA,  COHAMPABICHHBIE  BEKTOPHI,
IIPOTUBOIMOJIO)KHO  HANPAaBIICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTbh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMM HAJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO ABYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKJICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOPIMHATHI HA MJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAaX, IEPECEUCHUE OKPYKHOCTEU U MPAMbIX. MeTol KOOpAUHAT U €ro
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlnmuHa OKpyXHOCTH. I'pamycHas wu
paaraHHas Mepa yria, BBIUUCIEHUE [JIMH Iyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBI>KeHUSI TUIOCKOCTH W BHYTPEHHHE CcUMMETpuu ¢Guryp (JIeMeHTapHbIe
npenacrasienus). [lapannensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4yHOCTHBIE pe3yJbTaTbhl OCBOCHHMS IpOrpamMmbl y4yeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY H HACTOSALIEMY POCCUHMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTM)KCHHUSM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa;kaIaHCcKoe ¥ 1yXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX ITPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHUBHOE Yy4YacTHE€ B PEIICHUH NPAKTUYECKUX 3aaad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEeMaTHYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS yCNEIMHON MNpodeccrOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOECHUEM MHANBUAYAIbHON TPAaeKTOPUM 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTH4ecKOe BOCIUTAHME:

CHOCOOHOCTBIO K HOMOLMOHAIBHOMY M  O3CTETHUYECKOMY BOCIPHUSTHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHUIO BHUJIETb
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKd Kak c@epbl 4YeIoBeuecKOn
NeATEIbHOCTH, TANoOB €€ Pa3BUTUSA W 3HAYUMOCTH JJIs Pa3BUTHS LIMBUIIM3ALIUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
NMO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEATEIbHOCTH;

6) ¢usuyeckoe BocnmuTaHue, (PopMHpPOBaHHE KYJIbTYPHI 3A0POBbSA H
IMOLMOHAJIBHOIO 0/1ar0NOyYHUs:



TOTOBHOCTBIO TPUMEHATh MaTeMAaTHYECKUE 3HAHWUS B HHTEpPEcax CBOETro
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢usndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKA pedIICKCUU, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa IPYroro 4eIOoBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU IS PEIICHUS 3a/1ad
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIeH Cpe/bl, IJIAHUPOBAHUS TOCTYNKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIEH Cpeabl, OCO3HAHHEM
I00ATBHOTO XapaKkTepa KOJOTHICCKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanusa K U3MEHSAIIMMCS YCJIOBHAM COLUMAJLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSX HEOINPEICIEHHOCTH, IMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Uepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YUYUThCS Yy JPYTUX JIIOJICH, MpUOOpETaTh B COBMECTHOHN JESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJUMOCThIO B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMIO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (HOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJIBTATbBI

IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE el CTBUS

ba3oBble Jiornyeckue AeMCTBUA:
. BBISIBIISITh M XAPAKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TIOHSTHI, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTpeieSICHUs TIOHITUH, YCTaHABIMBATh CYIIECTBEHHBIN MpPU3HAK Kiaccu(puKaiuy,
OCHOBAHUS JIJIs 000OIIEHUS M CPaBHEHUSI, KPUTEPUHU TTPOBOAUMOTO aHAJIN3a;

. BOCIIpUHUMATh,  (opmymupoBaTh U  MPeoOpa3oBBIBATh  CYXKICHUS:
YTBEPAUTEILHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIINE, YCIOBHBIC;
. BBISBJISITD MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U 17}

npoTUBOpeYrsl B (paKTax, NaHHBIX, HAOMIOJECHUAX W YTBEPXKICHUSX, MpEIaraTh
KPUTEPUH JIJIS1 BBIABJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;
. JeJaTh BBIBOJBI C HCHOJB30BAHUEM 3aKOHOB JIOTMKH, IEAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIFOUEHUH 110 aHAJIOTHH;



. pa30OupaTh J0Ka3aTeIbCTBA MATEMATHUYECKUX YTBEPXKACHHUH (MpsMble U OT
IPOTUBHOIO), TPOBOJUTH  CAaMOCTOSATEIBLHO  HECIOXKHBIE  JI0Ka3aTeIbCTBa
MaTeMaTU4YeCKuX (PaKTOB, BHICTpPAUBATh ApTyMEHTAIUIO, MPUBOAUTH MPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

. BBIOMpaTh CHoco0 pemieHUs ydeOHOW 3ahauu (CpaBHHMBATh HECKOJBKO
BApUMAHTOB  pEILCHUSA, BbHIOMpATh HauOoyiee MOAXOASAIMMK ¢ yd4€ToM
CaMOCTOATENLHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarTelbcKme 1eiiCTBUS:

. HCIIOJIb30BaTh BONPOCHI KaK HCCIEAOBATEIbCKUHA HHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (hOpMHpOBATh TUIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

. MPOBOJIUTHh IO CaMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOXHBIM
HKCIIEPUMEHT, HEOOJBIIOE HCCIEAOBAHME 110 YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTro 00BbEKTa, 3aBUCUMOCTEN OOBEKTOB MEXTy COOOMH;

. CaMOCTOSITENIbHO (POPMYJIUPOBATh 00OOIIEHUSI U BBIBOJBI 1O pE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUS, HWCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJIOB U 000OIIECHUI;

. MIPOTHO3MPOBATh BO3MOYKHOE pA3BUTHE IMIpoIlecca, a TAaKXKE BbBIABUTATbH
IPEIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora c nunopmanueii:

. BBISIBIIATh HEJOCTATOYHOCTh W HW30BITOYHOCTh WH(OpPMAIMU, JTaHHBIX,
HEOOXOMMBIX JIJIS PEIICHUS 3a1a49H;

. BBIOMpPATh, aAHAJU3UPOBATh, CHUCTEMATHU3UPOBATH M HHTEPIPETUPOBATH
uHOOPMAITUIO PA3TUYHBIX BUIOB U (POPM MIPEICTABICHHUS;

. BbIOMpaTh (QopMy mpencTaBieHus UHPOPMAIMM U WIUTFOCTPUPOBATH
perraeMbIe 3a/1a4u CXeMaMu, TharpaMMaMu, HHOU TpauKoi U MX KOMOWHAIIUSIMH,
. OIICHWBATh HAAEKHOCTh HMHPOPMAIMHM 110 KPHUTEPUSIM, MPEIITOKCHHBIM

YUUTEIEM UIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe NeiCTBHA:

. BOCIPUHUMATH U (POPMYIUPOBATH CY>KICHHUS B COOTBETCTBUM C YCIOBUSIMU
U LeIIMH OOIIEHHUs, SICHO, TOYHO, TPAaMOTHO BbIpaXXaTh CBOIO TOUYKY 3pEHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaxX, JaBaThb IOSICHEHUS IO XOIY PELICHUs 3a1auy,
KOMMEHTHPOBATH MOJyYEHHBIN PE3yJIbTAT;

. B X0Jie 00CYXXJIeHUS 3aJ]aBaTh BOIPOCHI MO CYIIECTBY 00CYX/1aeMOil TeMBbl,
npoOJemMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HAIIEJICHHbIE Ha TIOHMCK
pEeLIEHUs, COMOCTABIAThL CBOU CYXIEHHUS C CYXXICHUSMMU APYTUX YYaCTHUKOB
nuainora, oOHapyKUBaTh Pa3jM4Me M CXOACTBO MO3ULIUNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;



o MMPEACTABJIATE PE3YJbTAaThl PCHICHUA 3aaa49M, OKCIICPUMCEHTA, UCCICAOBAHNAI,
IIPOCKTA, CaMOCTOATCIIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIUICHUA C yLIéTOM 3aJgad
MMpE3CHTAllUN U 0COOCHHOCTEM AyIUTOpHUHU,

. MMOHUMAaTh W KCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON U MHAUBHAYAIBHON
paboTHI PU PEIICHUU YUEOHBIX MaTEeMaTHYECKHUX 3a/1aY;
. IIPUHUMATh L€JIb COBMECTHOW NEATEIBbHOCTH, IUIAHUPOBATH OPTraHU3ALUI0

COBMECTHOM pPabOThI, pacIlpeneisTb BUIbl padOT, JOrOBapHBATHCS, OOCYXIATh
MPOIIECC U PE3YNIBTAT PA0O0THI, 0000IaTh MHEHUS HECKOJIBKHX JTIOCH;

. y4acTBOBaTh B TPYNIOBBIX (opmax paboTel (0OCyxkieHus, OOMeH
MHEHUSIMH, MO3TOBBIE IITYPMBI M JIPYTHE), BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JCHCTBUS C JPYIMMH WIEHAaMU KOMAaH[bl, OLIEHUBATh
KayeCTBO CBOET0O BKJIaJa B OOLIMH NPOAYKT MO KPUTEPUSM, CHOPMYINPOBAHHBIM
y4aCTHUKAMU B3aHMMOJCHCTBHSL.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

. CaMOCTOSITEJIbHO COCTAaBJIATH IUIAH, AJITOPUTM PEIICHHsS 3a1aud (Wi ero
4acTb), BBIOMpATh CMOCOO pemieHus ¢ YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH UHTEJJIEKT:

. BJIaJITh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS MpoIiecca U pe3yibraTa
peleHusI MaTeMaTUIeCKON 3a/1a4H;
. HpeABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh MPU PEIICHUN 3a/1a4H,

BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalJEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

. OLIEHUBATh COOTBETCTBUE PE3YyJIbTATA AECATEIBHOCTH MOCTABJIECHHOM LIEIH U
YCIIOBUSIM, OOBSACHATH IPUYUHBI JOCTUKEHUSI WM HEJOCTHKEHUS L€, HAXOIUTh
OIIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenus B 7 kjacce OOyYarOIIUIiCS TOJYYHUT CIICTYIONTHE
IIPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpUYECKHE (Urypbl, ONpPEneisTh UX
B3aMMHOE pPaCIOJIOKEHUE, H300paxaTb IEOMETpUYECKHE (UTYpBI, BBINOIHATH
YepTeXKU MO YCIOBUIO 3anayd. W3MepsTh JUHEWHbIE W YIJIOBbIE BEIMYHHBI.
PemaTe 3a/1aun Ha BBIYMCIEHUE JJIMH OTPE3KOB U BEJITUYHH YIJIOB.

Jlenate rpyOyl0 OLIGHKY JIMHEHHBIX W YIJIOBBIX BEJIIMYMH MPEIMETOB B
peabHOM U3HHU, pa3MEpoOB NPUPOIHBIX OOBEKTOB. PasnuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUHHBI.



CTpouTh 4EPTEXKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCAd MpPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIIOIb30BAThH
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUHN 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TI€OMETPUYECKHUX
TEOpPEM.

[Tonb30BaThCAd MpPHU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTrOJIbLHHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MPSIMOYIOJHHOTO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe nMapayiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
c HUMU cekymas. OnpeaensaTh napauieIbHOCTh MPSIMBIX C TTOMOIIBIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOW MPSIMOM JI0 TOYEK APYTOM MPSIMOU.

PemaTe 3a1auun Ha KjeT4yaToi Oymare.

[IpoBOANTH BBIYMCIICHUS M HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
[IEPECECYEHNH [BYX IApaJUICIbHBIX IMPsAMBIX CeKylleh. Pemare mpakTtuueckue
3a71a4M Ha HaXOKJICHUE YIJIOB.

Brnagete MOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONPEAEHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEACICHHUS OKPYKHOCTHM M Kpyra, XOpAbl U JIHAMETpa
OKPYXKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOMCTBA MPHU
pEILICHUY 3a7a4.

Brnagete MoOHATHEM OMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lonb3oBaThca (akTaMu O TOM, YTO OHUCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bianers noHATHEM KacaTeNbHOM K OKPYKHOCTH, IOJIB30BaThCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanyca, MIPOBEAEHHOIO K TOUKE KaCaHMUS.

[Tonp30BaThCA NPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATh
UX MPAKTUYECKUN CMBICI.

[TpoBOAUTE OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TOMOUIBIO [IUPKYJIA U
JINHEUKH.

K xoniy oOyuenus B 8 kiacce OOyYarONIMICS TOJYYHT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacnio3zHaBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMHU MPH PEIIEHUHA T€OMETPUYECKUX 3a/1au.

[IpuMeHsATh CBOMCTBA TOYKHM IMEPECEUCHHS MEUaH TpeyroyibHUKa (LIEHTpa
Macc) B PELLICHNH 3a/1ay.



Bnaners noHsTHEM cpelHEN JMHUM TPEYroJIbHUKAa U Tpaleluuu, IPUMEHATh
UX CBOICTBa IpH pPEIICHUU TeoMEeTpuueckux 3ajaad. llomp3oBaThCcsi Teopemoi
daneca 1 TEOPEMOH O MPOMOPLHUOHAIBHBIX OTPE3KaX, IPUMEHATh UX JUJIS PELICHMUS
PaKTUYECKUX 3a/a4.

[IpuMeHsATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3ajad.

[Tonb3oBatbess Teopemoil [ludaropa nans pelieHuss T€OMETPUUYECKUX U
npakTUYeckux 3agad. CTpOUTh MaTEMaTHYECKYyI0 MOJEIb B MPAKTHUYECKHX
3aJlayax, CaMOCTOSITENIBHO J€NIATh YEPTEK U HAXOIUTh COOTBETCTBYIOIINE IJTUHBI.

Brnagete DOHATHSAMM CHUHYyca, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Beruncnars (pa3niuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX ~ (GUryp (MONB3YysCh, TIA€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSTh MOJIy4EHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

BrmageTts NOHATHAMU BIHCAaHHOTO W LEHTPAJIBHOIO YIia, HCHOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yIjaX, yIrjlax MeXay XopAaMmH (CEKYLIUMU) U YIie MEXIY
KacaTeJIbHOM U XOPJAOU IPH PELIICHUH T€OMETPUYECKUX 3a1a4.

Branete MoOHATHEM OMHMCAHHOTO YETBHIPEXYTOJbHUKA, IPUMEHSATH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/a4.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJIEIIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TpPUMEHEHUEM TMOAO00US W TPUTOHOMETPHUM (MONB3YSICh, T/A€ HEOOXOIHUMO,
KAJIbKYJISITOPOM).

K xoHmy oOyueHus B 9 kJjacce oOydaromMiCs TIOIYyYUT CIICAYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOIUTh C HX
MOMOILBIO PA3JIMYHBbIE 3JIEMEHTHI MPSMOYTOJBHOTO TPEYroibHUKA («pelmeHne
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ HOMOIIbIO KaNbKYJIATOPa) AJTUHBI
Y YTJIbI JIJ1S1 HETaOJIMYHBIX 3HAYSHUH.

[Tonb30Batbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXJIEHHUSI COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJTMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUJISl HAXO0XKACHHS Pa3IMYHBIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELIEHWE TPEYTOJIBHUKOBY»), MPUMEHATh HX IPHU
pelIeHUU TeOMETPUYECKUX 3a/1au.

Brnagets moHsTMSIMH  npeoOpa3oBaHMs  MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. [Tonb30BaThCS CBOMCTBAMHM MOI00US MPOU3BOIBHBIX
buryp, yMeTb BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y MOJOOHBIX (uryp.



[TpumeHsATh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMETb HNPUBOJIUTH
IpUMEpPBI TOJ0OHBIX (PUTYP B OKPYIKAIOILIEM MUDE.

[Tosp30BaTECA TEOPpEMAMU O NMPOU3BEICHUN OTPE3KOB XOPA, O IMPOU3BEACHUH
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh MX TC€OMETPHUUECKUNA W (DU3HUECKUI
CMBICJ, TNPUMEHATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[IpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0KICHHUSI IIUH U YIJIOB.

[Tonb30BaTbCd METOAOM KOOPJIMHAT HA IUIOCKOCTH, NPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/a4.

Branete NOHATHSMH NMPABUIBHOIO MHOIOYT'OJIBHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEpHI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra u ero yacrteil. [IpuMeHsITh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPHUMEHSTh JBHKECHHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHATh MOJIy4eHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U ITPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TNPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne ni/m KoHTpoJbHbIe
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTshI
[Ipocreiimme reomeTpudeckne GUTYpsI U
1 I/If cBorictBa. M3me epHHe FeOMg I/I}:IIZ)CKI/IX 14 bubmmorexa [JOK
' p P https://m.edsoo.ru/7f415e2e
BEJTMYMH
bubnunoreka LIOK
2 T 22 1
PEyrobHui https://m.edsoo.ru/7f415e2e
3 [TapannensHble NpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnnorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmmoteka IIOK
S TosTopenne, 06odmenue snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4
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8 KVIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne i/ KoHTpoJbHbIe
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoTshI
N bubnuorexa [JOK
4 12 1
CTRIPEXYTOTLHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX, MOA00HBIE 15 1 bubmorexa LIOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. HaxoxaeHue momanei
Tpe mOJ)III,HHKOB u il/[HOI‘O OJiIIjHHI)IX ¢bur 14 1 bubmmorexa [JOK
peyr o P https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
Teopema [Iudaropa n Hauana 10 1 bubmuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincanusie n
OIIMCAHHBIEC YETBIPEXYTOJIbHUKH. 13 1 bubmmnoreka HOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubmmoteka IIOK
Hosropenine, obobuienne sHanmit 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6



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

HaumeHoBaHue pa3iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ KoHTpoJbHbIe
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 bubnuoreka [IOK
CUHYCOB. PelieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 0119 HOCTH U TIO yal; b Kpyra 8 8 bubmorexa HOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bu6mmoreka [IOK
6 6
JlpmKeHIs IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 IToBTOpenue, 00001IEHNE, CUCTEMATH3ALIS 7 2 bubnnorexka [JOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6
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