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IHOACHUTEJIBHAS 3ATIMCKA

['eoMeTpust Kak OAMH U3 OCHOBHBIX Pa3/esioB HIKOJBbHON MaTeMaTHKU, UMEIOIINI cBOeH
1EJIbI0 00ECTICYUTh U3yUEHUE CBOMCTB U pa3MepoB (PUTYP, UX OTHOIICHU U B3aMHOE
pacnosoKeHue, ONUPAETCs Ha JIOTHYECKYIO, 10KA3aTENIbHYIO JUHUIO. Ll[eHHOCTh n3y4ueHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O 00IIer0 00pa30BaHUs 3aKII0YAETCS B TOM, UTO O0y4aromuics
YUUTCS TPOBOJUTH JI0KA3aTENIbHbBIE PACCYKICHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIOUCHUS,
JTOKa3bIBATh UCTUHHBIC YTBEPKIACHUS ¥ CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, TTPOBOJAHTH
PaCCyKJIEHHS «OT IPOTUBHOTO», OTIUYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH OOPATHBIC
YTBEPKICHUS.

Bropoii nenbio n3ydeHusi reOMeTpUu SBISIETCS UCIIOBb30BaHNE €€ KaK HHCTPYMEHTA MPU
pEIICHUU KaK MaTeMaTUYECKUX, TaK U MPAKTUYECKHUX 3a/1a4, BCTPEUAIOIINUXCS B peaIbHOMN )KU3HH.
OO0yyaronuiicst 10KEH HaAyYUThCS ONPENIEIUTh T€OMETPUUECKYIO (DUTYpY, OITUCATh CIIOBAaMU
JTAHHBINA YepTEX WK PUCYHOK, HANTH IUIOIIAIb 3eMEILHOTO Y4acTKa, pacCUYUTaTh HEOOXOAUMYIO
JUIMHY ONITOBOJIOKOHHOTO Ka0elis uiiu TpedyeMble pa3Mephl Trapaxa JijIsi aBTOMOOWIISL. DTOMY
COOTBETCTBYET BTOpasi, BRIUUCIUTEIbHAS TUHUS B U3y4eHUU reomeTpud. [Ipu pemenun 3anau
MPAKTHYECKOTO XapaKTepa 00yJarouuiicss yYUTCsl CTPOUTh MAaTeMaTHUECKUE MOJEIN PeallbHbIX
YKU3HEHHBIX CUTYallUi, TPOBOJUTH BRIYUCIICHUS U OIIEHUBATH aJICKBATHOCTH IMOJTYyYEHHOTO
pe3ynbTara.

Kpaiine BaxHO Moau€pKUBATh CBSI3U T€OMETPHUH C JPYTHUMH Y4EOHBIMU TIPEIMETaMU,
MOTHBHUPOBAThH UCIOJIL30BATh ONPEIEICHUS T€OMETPUUECKUX GUTYDP U MOHSATHUH,
JIEMOHCTPUPOBATH MPUMEHEHHUE MOTYyUYCHHBIX YMEHUH B (DU3UKE U TEXHUKE. JTU CBsI3U Hanbosee
SPKO BUJIHBI B TeMaX «BekTopbl», « T[pUroHOMeTpruYeCcKre COOTHOIICHU», «MeTo1 KOOpIUHAT» U
«Teopema [Tudaropar.

Y4eOHsIil Kypc «l'eoMeTpus» BKIIOUAET CICTYIONINEe OCHOBHBIC Pa3JIesibl COJIEPIKAHUS:
«I"'eomeTpuueckue GUrypsl U UX CBONUCTBAY, «V3MepeHne reoMeTpuIecKux BETUIUHY,
«/lekapTOBBI KOOPIMHATHI HA TIIOCKOCTHY, «BEeKTOPBI», «JIBUXKEHUS TUIOCKOCTH,
«IIpeobpazoBanHus Mog00OUs».

Ha uzyuenue yuebHoro kypca «I'eometpusi» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B HeJeN0), B 8 kiacce — 68 yacos (2 yaca B Hefeno), B 9 kinacce — 68 yacos (2 yaca B
HEJIETTIO).



COJEPXAHUE OBYYEHUA
7 KJIIACC

HavanbHble noHATHA reomeTpun. Todka, npsMasi, OTpe30K, Jyd. Yros. Bunasl yrios.
BeprukanbpHble 1 cMexHbIe yTibl. buccekTpuca yria. Jlomanasi, MHOrOyrojabHHUK.
[TapamienbHOCTh U EPIIEHIUKYIIPHOCTD IPSIMBIX.

Cummetpuusble purypsl. OCHOBHBIE CBOMCTBA OCeBOM cuMMeTpuu. [Ipumepsl cummeTpun
B OKPYXaIOILIEM MHpE.

OcCHOBHBIE TOCTPOEHUS C IIOMOILBIO LIUPKYJIA U JIMHEWKH. TpeyronbHuK. BeicoTa, MenuaHa,
OuccekTpuca, uX CBOMCTBA.

PaBHOOepeHHBIN 1 paBHOCTOPOHHUI TPEYroJbHUKUA. HepaBeHCTBO TpeyrosibHUKaA.

CBoiicTBa 1 IpU3HAKK paBHOOEIPEHHOIO TpeyrojabHuKa. [Ipu3Haku paBeHcTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKYU NAapaJUIEIbHBIX NpAMBIX. CyMMa yIJIOB TpeyrojpHUKa. BHemHue
YTJIbI TPEYTOJIbHUKA.

IIpsiMmoyronpHBINM TpeyroibHUK. CBOMCTBO MEIMAHBI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHOM K TMNOTeHYy3€e. [[pu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
[IpsiMOyTOBHBIN TPEYTOJIBHUK C yTiioM B 30°.

HepaBeHcTBa B reOMETpUM: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa o OoJIbLlIEM yTJiie U 0OJIbLIEH CTOPOHE TPEYroJdbHUKA. [lepneHaAuKyIsap 1 HAKIOHHAS.

I'eomeTprueckoe MecTo TodeK. bruccekTpuca yriia u cepeAMHHBIN NEPIEHANKYIISP K
OTpE3Ky KaK T€OMETPUUECKHE MECTA TOUEK.

OKpy’KHOCTB U KpYT, XOpZia U IMaMeTp, X cBoicTBa. B3auMHoe pacrosioxxkeHue
OKPYKHOCTH U IpsiMoM. KacarenbHas u cexymas K OKpyHOCTH. OKpy>KHOCTb, BIIUCAHHAS B yTOJI.
BnucanHas v onucaHHas OKpY»KHOCTH TPEYTrOJIbHUKA.

8 KJIACC

YeteipéxyronpHuku. [lapammenorpamm, ero npu3Haku U CBOMCTBA. YacTHbIE Ciydyaun
napaienorpaMmoB (IpSIMOYTOJIbHUK, poMO, KBaJpaT), UX MPU3HAKHU U cBoiicTBa. Tpamnerus,
paBHOOOKas Tpanenus, e€ cBoicTBa U Mpu3Haku. [IpsMoyronbHas Tpanemus.

Meron yasoenus Mmenuansl. LlentpansHas cummetrpus. Teopema Paneca u reopema o
IIPONOPLUUOHAIBHBIX OTPE3KAX.

CpenHue nuHUM TPEYrobHUKA U Tpanennu. LleHTp Macc TpeyrojapHHUKa.

[TogoOue TpeyronbHUKOB, KO3PdunreHT noaoous. [IpuzHaku mogo0us TPEeyroabHUKOB.
[Tpumenenue mogoOus NP PEIIEHUH MPAKTUIECKHUX 3a1a4.

CaoiicTBa utomiaaeit reomerpruueckux guryp. @opMyIisl Ui IOMIAIN TPEYTOIbHUKA,
napajuieaorpamMma, pomoa u tpanenui. OTHOIICHHE TUIONIaAeH Mo100HBIX DUryp.

Brruncnenue miomazei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJeT4aToil Oymare.

Teopema ITudaropa. Ilpumenenne Teopemsl [ludaropa npu pemeHnn mpakKTUUECKUX 3a1a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOT0 yIJIa MPSIMOYTOJIBHOTO TpEyroibHuKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXAecTBO. Tpuronomerpuueckue Gynkuuu yrios B 30, 45 u 60°.

BrnmcanHbIe ¥ IEHTpAJIBHBIE YIUIBI, YTOJI MEKY KaCaTEIIbHOU U XOPAOH. YTIIbI MEXIY
XOpJlaMHU U CEKyIIUMHU. BrimcanHble U ONMCaHHBIE YETHIPEXYTOJIBHUKH. B3anMHOE pacrionoxenue
IBYX OKpyxkHocTel. Kacanue okpyxkHocTeil. O0miue kacaTelbHbIE K ABYM OKPY>KHOCTSIM.



9 KJIACC

Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEICHMUS.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB U TeOpeMa CUHYCOB. Pemienue
MIPaKTUYECKUX 3a7a4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeACHUH OTPE3KOB XOP/, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB CEKYIIHX,
TeopemMa O KBaJpaTe KacaTeJIbHOM.

BexTop, nnuHa (MOyJb) BEKTOpa, COHAMPABIEHHBIE BEKTOPHI, TPOTUBOIIOIOKHO
HAIPABJIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpaIH HAJl
BeKkTOpaMHu. Pa3nokeHue BeKTopa 1o IByM HEKOJUIMHEApHBIM BeKTopaMm. KoopauHatel BeKTopa.
CxkansipHO€ NMPOU3BEAEHNE BEKTOPOB, IPUMEHEHHE 1JI1 HAXO0XKICHHS JJIUH U YTJIOB.

JlekapTOBbI KOOP/IMHATHI HA TIJIOCKOCTU. Y PaBHEHUS MPSIMOUA U OKPYKHOCTH B
KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEH U MPSAMBIX. MeTo1 KOOPAUHAT U €r0 MPUMEHEHHUE.

[IpaBusibHBIE MHOTOYTOJIBHUKU. JlJIMHA OKpY>XHOCTH. ['pagycHas U paauanHas Mepa yria,
BBIYMCIICHUE JUIMH OyT OKpykHOCTeH. [nomans kpyra, ceKTopa, CETMEHTA.

JIBW>KEHUSI TUIOCKOCTU U BHYTPEHHUE CUMMETPHUH GUTYp (3JIeMEHTapHbIE MPEJCTABICHNUS).
[Tapannensnsiit epenoc. [ToBopoT.

IIVTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«T"EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJIbTAaThl OCBOEHUS TPOrpaMMbl yueOHOTro Kypca «I'eomeTpusi»
XapaKTepU3yIOTC:

1) maTpuoTHYeCKOe BOCIUTAHUE!

MPOSIBJIEHUEM UHTEpPECca K MPOIUIOMY U HACTOSIIEMY POCCUNCKON MaTEMAaTUKH,
LIEHHOCTHBIM OTHOLIEHUEM K IOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKOU
MaTE€MaTHUYECKO IIKOJIbI, K UCIIOIb30BAHUIO ATUX JTOCTUKEHUN B IPYTHX HAYKaX U MPUKIIAHBIX
chepax;

2) Tpa’kIaHCKoe W TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEH IpayKJaHNHA U PEaTH3alliu ero Mpas,
MpeACTaBICHUEM O MATEMAaTUUYECKUX OCHOBAX (DYHKIITMOHUPOBAHUS PA3TUUHBIX CTPYKTYP,
SBJICHUH, POIEYP TPaKIAaHCKOTO 00111ecTBa (HapuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXXJIEHUIO STUYECKUX MPOOIIEM, CBA3AHHBIX C MTPAKTUYECKUM TPUMEHEHHEM JTOCTHKECHUN
HAyK{, OCO3HAHUEM BaKHOCTH MOPAJIbHO-ITUYECKUX MPUHIUIIOB B IEATEIbHOCTU YUEHOTO;

3) TPya0BOe BOCIIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE Y4acTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEeMAaTHUYECKOMN
HATPABJIICHHOCTH, OCO3HAHUEM BaKHOCTH MAaTEMaTHYECKOTO 00pa30BaHUs Ha MPOTSHKCHUH BCEH
YKU3HU JIJI YCIIENTHON podecCHoHaNbHOM NESITEIbHOCTA U PA3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAHHBIM BEIOOPOM U TTOCTPOSHUEM MHANBUIYAIBHOU TPAEKTOPHUU 00pa30BaHUS U KU3HEHHBIX
TUTAHOB C YYETOM JIMYHBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) scTreTHyYecKoe BOCIIUTAHUE:

CIOCOOHOCTBIO K AMOITMOHATILHOMY M 3CTETHUECKOMY BOCTIPUSITHIO MaTEMAaTHIECKUX
00BEKTOB, 33124, PEIICHUN, PACCYKICHUN, YMEHHUIO BUICTh MATEMATHUECKHAE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMUS:



OpUEHTALMEN B AESITEIHOCTH HA COBPEMEHHYIO CUCTEMY Hay4YHBIX IIPEICTAaBIECHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUs YeJIOBEKa, IPUPOJIbl U 00IIECTBA, TOHUMaHUEM
MaTeMaTU4eCKON HayKH Kak c(hepbl 4eT0BEUECKOM NesITeIbHOCTH, 3TAllOB €€ pa3BUTHS U
3HAYMMOCTH JUUISl pa3BUTHUS HUBUIIN3ALMHU, OBJIAJIEHUEM SI3bIKOM MAaTEMATUKU U MaTEMaTHYECKON
KYJIbTYpOH KaK CpeACTBOM IO3HAHUS MHUPA, OBJIaI€HUEM NTPOCTEHIIINMU HaBbIKAMU
UCCIIEZI0BATENIbCKOMN 1€ATEIbHOCTH;

6) ¢u3nyeckoe BocnuTanue, GopMHPOBaAHHE KYJIbTYPbI 310POBbSI H IMOLIHOHAIBHOTO

0J1aroNmoJTyYnsi:

TOTOBHOCTBIO IPUMEHITh MaTeMaTHUECKUE 3HAHUSI B UHTEPECaX CBOETO 370POBbsI, BEACHHUS
310poBOro 00pasa KU3HHU (340pOBOE MUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U OT/bIXA,
peryisipHas (pusndecKkasi akTUBHOCTh), C(DOPMUPOBAHHOCTBIO HAaBbIKA PEQPIIEKCUH, IPU3HAHUEM
CBOETO IIpaBa Ha OLIMOKY U TaKOIo e MpaBa JIpyroro 4ejaoBeKa;

7) IKOJOrHYecKoe BOCIUTAHHUE:

OpMEHTAlMEN Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM [Tl pelIeHus 3a7a4d B 00J1acTu
COXPaHHOCTHU OKPYXaIOLIEN Cpeibl, INITAHUPOBAHUS OCTYIIKOB U OLIEHKH UX BO3MOXHBIX
HOCJIEICTBUH JUIsl OKPY>KalOIIeH Cpeibl, 0CO3HAHUEM INI00AJIBHOI0 XapaKTepa HKOJIOTHYECKUX
npobJeM U myTel uX peleHus;

8) ajmanTanus K M3MEHSIOIHMCS YCJIOBUSIM COIMATbHOI M MPUPOIHOI CPe/Ibl:

TOTOBHOCTBIO K JICUCTBUSM B YCIOBUSAX HEONPEEIEHHOCTH, MOBBIILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH Yepe3 MPaKTHUYECKYIO AESITEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y IPYTUX
Jarofel, mpuoOpeTaTh B COBMECTHOM I€ATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OMbITA IPYTUX;

HEOOXOAMMOCTHIO B (JOPMHUPOBAHUM HOBBIX 3HAHUMU, B TOM Uucie (OpMyIUpOBaTh UJIEH,
HOHATUS, TUIIOTE3bI 00 00BEKTaX U ABJICHUSX, B TOM UHCIIE PaHEee HEM3BECTHBIX, OCO3HABATH
neuIuTh COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE PA3BUTHUE;

CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOIIUN KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEILIEHUS U JeHCTBUS,
(dbopMynHUpOBaTh M OLIEHUBATH PUCKU U MOCIEACTBUS, OPMUPOBATH OIBIT.

METAINIPEJIMETHBIE PE3YJIbTATBI
Ilo3HaBaTeIbHBIC YHUBEPCAIbHBIC Y4eOHbIE 1eiiCTBUSA

ba3oBbIe Jlornuyeckue aeiicTBHA.

e BBISBJIATH U XapaKTEPHU30BaATh CYIIECTBEHHBIC TPU3HAKH MaTEMaTUYECKUX OOBEKTOB, TOHATHIA,
OTHOIIICHUN MEXY MOHSATUAMH, POPMYITUPOBATH ONPEEICHUS MOHATUM, YCTaHABIMBATh
CYIIIECTBEHHBIN MpHU3HAK KJIacCU(DUKAIIUKU, OCHOBAHUS [ 000OIICHUS U CPABHEHM S, KpUTEPUHU
MPOBOJIUMOTO AHAJIN3A;

e BOCHPUHUMATH, (HOPMYIUPOBATH U IPEOOPA30BHIBATH CYKCHUS: YTBEPIUTEIHHBIC U
OTpHUIIATENIbHBIC, EIUHUYHBIE, YaCTHBIC U 00IIIHE, YCIOBHBIC,

e BBIABJISITH MAaTEMAaTUUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TPOTHUBOpPEUHUs B aKTax,
TAHHBIX, HAOTIOJCHUSAX U YTBEPKICHUSX, TIPEIaraTh KPUTEPUH JIJIsl BBISIBJICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUNN;

e JIeJaTh BBIBOJBI C UCIIOJIH30BAHUEM 3aKOHOB JIOTUKH, ETYKTUBHBIX U UHIYKTUBHBIX
YMO3aKIIOYEHN W, YMO3AKIIFOUEHNUH 110 aHAJIOTHH;

e pa3dHpaTh AOKA3ATEIHCTBA MATEMATHUECKHUX YTBEPKIACHUM (TIPSMBIE U OT MPOTHBHOTO),
MPOBOJIUTH CAMOCTOATEIILHO HECIIOKHBIE JJOKA3aTeIbCTBA MATEMAaTHUECKUX (PaKTOB,
BBICTpauBaTh apryMEHTAIMIO, PUBOIUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBHIBATH
cOOCTBEHHBIE PACCYK/ICHHUS;, BRIOUPATH CIIOCO0 pelieHus: yueOHoM 3a/1auu (CpaBHUBATH



HECKOJIPKO BApUAHTOB PEIICHUs, BEIOUpATh HANOO0Iee MOAXOSIINNA ¢ y4ETOM CAMOCTOSITEIILHO
BBIJICTICHHBIX KPUTEPHUEB).

BazoBnie ncciieqoBaTe/ILCKHE TeHCTBUA:

HCIOJIb30BaTh BOIIPOCHI KaK UCCIIEA0BATEIbCKUNA HMHCTPYMEHT NTO3HAHUS, OPMYIUPOBATh
BONPOCHI, (PUKCUPYIOLIUE TPOTUBOPEUHE, MPOOIEMY, CAMOCTOATEIHLHO YCTaHABIUBATh
HCKOMOE U JJaHHOE, (hOPMHUPOBAThH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;
MIPOBOJIUTH 1O CAMOCTOSITEILHO COCTABICHHOMY IJIAHY HECJIOKHBIN HKCIIEPUMEHT,
HEOOJIbIIIOE UCCIIE0OBAHUE IO YCTAHOBIICHUIO 0COOEHHOCTEN MaTeMaTHYeCKOTO 0ObEKTa,
3aBHUCHUMOCTEN 00BEKTOB MEX a1y cO00ii;

CaMOCTOSITEILHO (POPMYIUPOBATH 00OOIICHUS U BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HaOJII0ICHNU S, UCCIIEOBAHMS, OIIEHUBATH TOCTOBEPHOCTH MOJIYYEHHBIX PE3YIbTATOB,
BBIBOJIOB M 00OOIIICHUI;

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIJBUTATH MPEATIOI0KEHUS O
€ro pa3BUTUH B HOBBIX YCJIOBHSIX.

PatGora ¢ undgopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAITUH, TAHHBIX, HEOOXOIUMBIX IS
pellleHUs 3a/1a4u;

BBIOMpATh, AHAJIM3UPOBAThH, CHCTEMATU3UPOBATH U UHTEPIIPETUPOBATH UH(DOPMAITHIO
Pa3IUYHBIX BHJIOB U ()OPM IIPEICTABICHUS;

BbIOMpaTh GOpMY MpeACTaBICHUS HHPOPMALMU U WILTIOCTPUPOBATH PEIIaeMble 3aaun
CXeMaMH, TuarpaMMaMu, HHOU rpaduKoil U NX KOMOMHALIUSAMU,

OIICHUBATh HAJIEKHOCTh HH(POPMAIUH 110 KPUTEPUSIM, MIPEATIOKECHHBIM YUUTEIEM UITU
c(hopMyJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHHBePCAJIbHbIE yueOHbIe 1elCTBUS:

BOCIIPUHUMATD U (POPMYIIHPOBATH CYKJICHHS B COOTBETCTBUH C YCIOBHUSIMHU U IEISIMU
o0I11eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX
TEKCTaX, 1aBaTh MOSICHEHUS 110 X0y PEUICHUS 3a/1aui, KOMMEHTHPOBATH TOTYYCHHBIH
pe3yJbTar;

B X0/JIe OOCYKJIEHUS 3a]1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOM TeMBI, TPOOIEMBI,
pelraemMoii 3a1aun, BRICKa3bIBaTh MJICH, HAIICJICHHBIC Ha TIOUCK PEIICHUS, COTIOCTABIIATh
CBOHM CYXKJICHHS C CYXJICHUSMH JIPYTUX YYACTHUKOB JUAJIOTa, OOHAPYKUBAThH pa3INune U
CXO/ICTBO MO3ULIUH, B KOPPEKTHOU popme hopMyIHpoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS;
NPEJCTABIATH PE3YNbTAThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEIOBaHNS, IPOCKTA,
CaMOCTOSTEIHHO BEIOMPATH (hOpMAT BBHICTYIUICHHS C YIETOM 3a7a4 MPE3CHTAIUH U
0COOEHHOCTEN ayIUTOPUH;

NOHMMATh U UCIOJIH30BaTh MPEUMYIIIECTBa KOMaH/IHOM U MHAWBUYaJTbHON pabOThI MIPH
peleHn: yaeOHbBIX MaTeMaTHUECKUX 3a/1a4;

NPUHUMATh 1€ COBMECTHOH JIEATEIBHOCTH, TUIAHUPOBATH OPTaHU3AIUI0 COBMECTHOU
paboThI, pacpeeNsATh BUABI pabOT, TOTOBAPUBATHLCS, 00CYKIATh MPOIIECC M PE3YIbTAT
paboTel, 000011aTh MHEHUST HECKOJIBKUX JIFOICH;

y4acTBOBAThH B TPYMIOBHIX popMax paboThl (00CyxaeHHs, 0OMEH MHEHUSMHU, MO3TOBBIE
IITYPMBI U APYTHUE), BBITIOTHITH CBOIO YaCTh paOOTHI M KOOPIMHUPOBATH CBOM JICUCTBUS C
JIPYTAMU YJI€HAMHA KOMaH/Ibl, OIICHUBATh Ka4eCTBO CBOETO BKJIaAa B OO MPOIYKT IO
KpUTEPHIM, CHOPMYIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBHUS.

PerynsiTuBHBIC YHHBepcaJbHbIe yueOHbIe JeiiCTBHSA
Camoopranusanus:



® CaMOCTOSATEIBHO COCTAaBJIATH IJIaH, AJITOPUTM PELLIEHUs 33]1a4M (MU €ro 4acTh), BBIOUPAThH
croco0 pemeHus ¢ y4€TOM UMEIOIIUXCsl pECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTHUPOBATh BAPUAHTHI PELICHUN C Y4ETOM HOBOM HH(pOpMaIUH.
CaMOKOHTPOJIb, SMOLHOHAIbHBIN HHTEJIEKT:

® BJAJETh CIIOCOOAMH CAMOIPOBEPKH, CAMOKOHTPOJIS IPOLIECCA U PE3YIbTaTa PELICHHUS
MaTeMaTU4ecKol 3aauu;

® NpPEIBUAETH TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PELICHUH 33]1a4l, BHOCUTh
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAJEHHBIX OLINOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

® OIIEHUBATh COOTBETCTBUE PE3YNbTaTa AEATEIbHOCTH [TOCTABJICHHOM 1I€JIN U YCIOBUSM,
OOBSICHATH IPUUUHBI JOCTHXKEHUS WIIM HETOCTHXKEHUS 11€IM, HAXOAUTh OLIUOKY, 1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATBI

K koHy oOyueHus B 7 kjacce 00y4aromuics MOJYy4UT CIEAYIOUINE IPEeIMETHbIE
pe3yabTaThl:

Pacnio3HaBath n3ydeHHbIe FeOMEeTpUUEecKre (PUryphl, ONIPEIEISITh UX B3aUMHOE
pacnoyiokeHue, n300paxkaTb reoMeTpUUECKUEe (PUTYpBI, BHIITOJIHATD YEPTEKHU 1O YCIOBUIO 3aJaUU.
W3mepsTh NMHEHHbIE U YIIIOBbIE BEIMUMHBL. PemaTe 3a71aun Ha BEIYMCIIEHUE AJIMH OTPE3KOB U
BEJIMYUH YTJIOB.

JlenaTb rpyOyIO OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYHMH MIPEIMETOB B pealbHON KHU3HH,
pa3MepoB NPUPOJIHBIX 00BEKTOB. PasnnuaTs pa3mepbl 3TUX 00BEKTOB MO MOPSIAKY BETUYHHBI.

CTpouTh yepTek M K FTeOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BaTh MPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPH pelIeHnH 3a1a4. [IpoBouTh lornueckue
paccyKIeHHs C UCIOIb30BaHUEM TeOMEeTpHUECKUX TeopeM. [lonp30BaThes Mpu3HaKaMu paBeHCTBA
OPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEMaHbl, MPOBEIEHHON K THIIOTEHY3€
PSMOYTOJILHOTO TPEYTOJIbHUKA, B PELICHUH F€OMETPUYECKHUX 3ajad.

OnpenensTs NapayuieaIbHOCTb MPSAMBIX ¢ TOMOLIBIO YTIIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymasi. OnpenensTh NapayuIeIbHOCTh MPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJHOM IPSAMOM 10 TOYEK IPYTOU MPSIMOM.

Pematsh 3a1aun Ha KaeT4aToil Oymare.

[TpoBOANTE BEIYUCIICHUS M HAXOUTH YMCIOBBIC M OYKBEHHBIC 3HAUCHHUS YTJIOB B
reOMEeTPUYECKHX 3a[auax ¢ UCTIOIb30BAHUEM CYMMBbI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOMCTB yTJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH JIBYX MapalIeIbHBIX MPIMBIX CeKyllel. PemaTth
NPAKTUYECKHUE 3a7a4l HAa HAX0XKJACHHUE YTJIOB.

Brnazners noHATHEM reOMETPUUECKOT0 MECTa TOUEK. Y METh ONPEeAiTh OUCCEKTPHUCY yIiia
U CepeIMHHBINA NEPIIEHANKYIISIP K OTPE3KYy KaK FT€OMETPUUYECKUE MECTA TOUECK.

DopMynUpOBaTh ONPEAETIECHUS OKPYKHOCTU U KPYyTa, XOp/Ibl U TUaMETpa OKPY>KHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMHU. Y METh MPUMEHSTH ATH CBOWCTBA MPHU PELICHUH 3aay.

Brnaners moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
neHtp. [lonb3oBaTecs pakTaMu O TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHUKA IEPECEKalOTCs B
OJIHOH TOYKE, 1 O TOM, YTO CEPEIMHHbIEC MEPIEHANKYISAPHI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCSA B OJJHOM TOUKE.

Brnazners moHsTHEM KacaTeIbHON K OKPYKHOCTH, TIOJIB30BATHCS TEOPEMOM O
NEPIEeHIUKYIISIPHOCTH KacaTelbHOU U pajinyca, MPOBEAEHHOIO K TOUKE KaCaHUs.

[Tonmp30BaTHCS MPOCTEHIIMMU TEOMETPUICCKUMHU HEPABEHCTBAMHU, TOHUMATh X
npakTH4eckuil cMbica. [IpoBOIUTE OCHOBHBIE T€OMETPUUYECKHUE TOCTPOEHUS C IIOMOIIBIO LIUPKYJIS
U JIMHEHKH.



K koHny oOyueHus B 8 kiacce 00y4aromuiics NOJYyYUT CIEAYIOUIUE IPEIMETHBIE
pe3yabTaThl:

Pacnio3HaBaTh OCHOBHBIE BU/Ibl YETHIPEX YT OJIBHUKOB, UX 3JIEMEHTHI, 10JIb30BATHCS X
CBOICTBaMU NIPU PEIIEHUH FEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOWCTBA TOUKH I€peceUeHmsl MeuaH TpeyrojbHHUKa (LIEHTpa Macc) B
peleHu! 3a/1a4.

BnaneTs noHsATHeM cpenHel TMHUM TPEYTOJIbHUKA U TPaeluu, IPUMEHATh UX CBOMCTBA
IIPU PELICHUH IeoMeTprudecKux 3anad. Ilonb3oBarscs Teopemon Paneca u TeopemMont o
IPONOPLMOHAIBHBIX OTPE3Kax, IPUMEHATh UX JJIs PELICHUs IPAKTUUECKUX 3a/1a4.

[TpuMeHATh NpU3HAKU 110100 TPEYTOJIBHUKOB B PELIEHUH T€OMETPUUYECKHX 3ajad.

[Tonb3oBarbes Teopemoit [ludaropa a1 pereHnss reoMeTpUYECKUX U MPaKTUYECKUX 3a7ad.
CTpouTh MaTeMaTHYECKYIO MOJIENIb B IPAKTUYECKUX 33a4ax, CAMOCTOSTENLHO JIeJIaTh YePTEXK U
HaXOJIUTh COOTBETCTBYIOIINE JJINHBI.

BrnageTs NOHATHUAMHU CHHYCA, KOCUHYCA M TAHT€HCAa OCTPOTO YIila IPSIMOYTOJIbHOTO
TpeyrojapHuKa. [10J1630BaThCS ITUMHU MOHATUSAMU JUISI pELIEHHS TPAKTUYECKUX 3a/a4.

Bbraucasts (pa3nuyHbIME CIIOCOOaMM) TUIOIIA (b TPEYTOJIbHUKA U IIOLIA U
MHOT'OYTOJIBHBIX (UTYp (HOIB3YSICh, I/Ie HEOOXO0AUMO, KABKYJIATOPOM). I[pruMeHsATh mony4eHHbIe
YMEHHS B IPAKTUUECKHUX 3a/1adax.

Brnazners NOHATUSMH BIMCAHHOTO U IIEHTPAIBHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIJIaX, YIiaX MeXy XOpAaMHU (CEKYLIMMH) U YIJie MeXy KacaTeJbHOM U XOp10il pH
pElIeHNH FeOMETPUYECKUX 3a/1a4. BiaseTb MOHATHEM ONKUCAHHOTO YETHIPEX YT OJIbHUKA,
IPUMEHSTh CBOWCTBA ONTMCAHHOTO YETHIPEXYTOJbHUKA MTPU PELICHUH 3aay.

[IpuMeHsATh NOTyYeHHbIE 3HAHUSI HA TIPAKTUKE — CTPOUTh MaTeMaTHYECKUE MOJIENH IS
3aj1a4u peajgbHOM JKU3HU U POBOJUTH COOTBETCTBYIOIINE BBIYMCICHHS C IPUMEHEHUEM MTOA00MS U
TPUTOHOMETPUH (TOIB3YSCh, II€ HEOOXOIUMO, KAIbKYISITOPOM).

K kon1y oOyuenus B 9 kjacce oOydaronuiics MoJyduT ClIEAYIOLINe peIMETHbIE
pe3yabTaThI:

3HaTh TPUTOHOMETpUYECKUE QYHKIIMU OCTPBIX YIIIOB, HAXOIUTh C UX MOMOIIBIO Pa3INvHbIe
3JIEMEHTHI IPSIMOYTOJIBHOIO TPEYTOJIbHUKA («PELIEHUE MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY).
HaxoauTs (¢ moMouIbio KanbKyJsTOpa) JJIUHBL U YTIIbI IS HeTaOJMYHBIX 3HAYCHUH.

[Tonb3oBaTbes popMysiaMH MPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM
JUIs1 HAXOXKJEHUS COOTHOLIEHUI MEXKIY TPUTOHOMETPUUYECKUMU BEJINYNHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JUIsl HAXO0XKICHUS Pa3JINYHBIX 2JIEMEHTOB
TPEYroJbHUKA («pELUIEHUE TPEYTOIbHUKOBY), IPUMEHITh UX IPHU PEIIEHUH F€OMETPUUYECKUX
3a/1a4.

Brnaners nonsTusiMu npeoOpa3oBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB M0I00HBIX
¢uryp. Ilons3oBaTbes cBoiicTBaMH 10100MsI TPOU3BOJIBHBIX (DUTYD, YMETh BBIUYUCIIATD JJUHBI U
HAXOJUTh YIJIbl y MOA00HBIX Guryp. [IpumMeHsaTs cBOMCTBA MO100MS B MPAKTUUECKHUX 3aadax.
YMeTh NPUBOIUTH PUMEPHI MTO00HBIX (UTYDP B OKPYXKAIOIIEM MUPE.

ITonb30BaTbCs TEOpEMAMU O IPOU3BEACHUHN OTPE3KOB XOP[, O IPOU3BEACHUU OTPE3KOB
CEKYIIUX, O KBaJpare KacareapbHOM. [1op30BaThCs BEKTOpaMU, TOHUMATh UX TEOMETPUUECKUI U
buznyeckuil CMbICI, TPUMEHSTh UX B PEILICHUU T€OMETPUUECKUX U (PU3HUECKUX 3a]1a4.
[IpuMeHATh CKAIIpHOE IPOU3BEICHUE BEKTOPOB MUl HAXO0KICHUS JJIMH U YIJIOB.

ITonb30BaTbCs METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTH €r0 B PELICHUU
F€OMETPUYECKUX U MPAKTUYECKUX 3a]ay.

Bitaners NoHATHAMYU IPaBUIILHOIO MHOTOYTIOJIBHUKA, JJIMHBI OKPYKHOCTH, JUTMHBI TYTH
OKPYKHOCTH U PaJMaHHOMN MEPBI YIJIa, yMETh BBIYUCIIATH IJIOIIAAb KPYTra U €ro YacTeu.

[IpuMeHsTh MOTyYeHHbIE YMEHUS B IPaKTUYECKUX 3aaauax. Haxonauts ocu (MM LIEHTPHI)
CUMMETpHUH (PUTYp, TPUMEHSTH IBHKEHHUS IIJIOCKOCTHU B MpocTeluX ciaydasx. [I[pumeHsts



MOJIyYEHHBIE 3HaHUSI Ha MIPAKTUKE — CTPOUTh MAaTEMAaTUUYECKUE MOJICIIH VIS 3a]1ay peallbHOM
YKU3HU U IPOBOAMTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHHUEM MOA00US U
TPUTOHOMETPUYECKUX (PYHKIHI (TTOJIb3YSICh, I/I€ HEOOXOAUMO, KaJbKYISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIIACC
Ne | HaumeHOBaHUE pa3ziesioB U TEM KonnuecTBo yacos DIIEKTPOHHBIE
/Tl | IPOTPaMMBbI Bcero KonrposnsHsie | (11udpoBeie)
paboThI o0Opa3oBaTenbHbIC
pecypcsl
1 | IIpocreiimue reomerpuueckue GUrypsl 14 - https://m.edsoo.ru/7f415e2e
U ux cBoiicTBa. I3Mepenue
T€OMETPUUYECKUX BEJIUYUH
2 | TpeyronpHUKN 22 1 https://m.edsoo.ru/7f415e2e
3 | [lapamenbHbIe IpSIMBIE, CyMMa YTJIOB 14 1 https://m.edsoo.ru/7f415e2e
TPEYroJbHUKA
4 | OkpyxHOCTb U Kpyr. [ 'eomerpuueckue 14 1 https://m.edsoo.ru/7f415e2e
MIOCTPOCHUS
5 | IloBropenue, 0000IICHIE 3HAHMIA 4 1 https://m.edsoo.ru/7f415e2e
OO111ee KOJIMYECTBO YacOB MO MPOTrpaMMe 102 4
8 KNIACC
Ne | HaumeHoBaHue pa3zienoB U TeM KonnuecTBo yacos DNEeKTPOHHBIE
/Tl | MPOTPaMMBbI Bcero Konrponsasie | (1iudpoBeie)
paboThI oOpa3oBaTeNbHbIE
pecypel
1 YeThIpEXyroabHUK 12 1 bubnnorexa [JOK
https://m.edsoo.ru/7f417e18
2 Teopema Paneca u Teopema o 15 1 bubmotreka [JOK
MIPONOPIIMOHAIBHBIX OTPE3KaX, https://m.edsoo.ru/7f417e18
110/100HBIE TPEYTOJIbHUKH
3 IImomans. Haxoxnenne 14 1 bubimoreka [JOK
IUIOIIAIEN TPEYTOJBHUKOB 1 https://m.edsoo.ru/7f417e18
MHOTOYTONBHBIX Guryp. [Inomanu
0100HBIX pUryp
4 Teopema IIudaropa u Havana 10 1 bubnnorexa [JOK
TPUTOHOMETPHU https://m.edso00.ru/7f417e18
5 VY1l B OKpy>KHOCTH. Brincannbie 13 1 butGmoreka [IOK
¥ ONIMCAHHBIC YETHIPEX YT OIbHUKH. https://m.edsoo.ru/7f417e18
KacatenbHble K OKPYXHOCTH.
Kacanue okpyxHocTei
6 [ToBTOpeHmEe, 06001IIeHNE 3HAHUI 4 1 butGmmoreka [IOK
https://m.edsoo.ru/7f417e18
OO1m1ee KOIMYIECTBO YacoB 110 68 6

IporpaMMme
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9 KJIACC

Ne | HaumenoBanue pa3zenos u TeM nporpammsl | KonnuectBo OnextpoHHbIe (1U(POBLIE)
/T 4acoB o0pazoBaTeNbHbBIE PECYPCHI
Bcero | Kontponb
HBIE
paboThI
1 | Tpuronomerpus. TeopeMbl KOCHHYCOB H 16 1 bubmuorexa [JOK
CHUHYCOB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
2 | IIpeoGpa3oBanue moaodus. Merpuieckue 10 1 bubmuorexa [JOK
COOTHOIIICHUSI B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
3 | BekTopsl 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
4 | JlexkapTOBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
5 | [IpaBuibHBIC MHOTOYTOJIBHHUKH. J[JTHA bubmuorexa [JOK
OKPY>KHOCTH H TUIOIIAb Kpyra. Beraucnenue 8 1 https://m.edsoo.ru/7f41al2c
mIoaaei
6 | JABM>KCHUS IUIOCKOCTH 6 i bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c
7 | IloBTOpenue, 00600IICHNE, CUCTEMATH3AIUS 7 1 bu6mmoreka [IOK
3HAHUH https://m.edsoo.ru/7f41al2c
OO111ee KOJIMYECTBO YacOB IO MPOTrpamMme 68 6
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