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INOACHUTEJIbHAA 3AIIUCKA

['eomeTpust Kak OJWH M3 OCHOBHBIX Pa3/I€NOB LIKOJbHOM MAaTeMaTHK{, UMEIOLIUNA CBOEH LIEIbIO
o0ecreynTh U3yueHNe CBOWCTB U pa3MepoB (DUTYP, NX OTHOIICHUN U B3aMMHOE PACIIOIOKEHUE, OTTUPASTCS
Ha JIOTMYECKYIO, JI0Ka3aTeNbHYI0 JIMHUIO. [[eHHOCTh M3yueHHs reoMeTpuH Ha YPOBHE OCHOBHOI'O OOLIETO
00pa30oBaHUs 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIMIICS yUUTCS MPOBOAUTH JOKa3aTelIbHbIE PACCYKICHUS,
CTPOUTH JIOTUYECKHE YMO3AKIIIOUEHUS, IOKa3bIBaTh UICTUHHBIC YTBEPXKICHUSI U CTPOUTh KOHTPIPUMEPHI K
JIO’KHBIM, TIPOBOJIUTH PACCYXKACHUS «OT MPOTHUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (HOPMYIUPOBATH
oOpaTHbIE YTBEPKICHUS.

BTopoii 1enbio u3ydeHus TeOMETPUU SIBISIETCS UCTOIB30BaHUE €€ KaK MHCTPYMEHTA MPHU PEIICHUH
KaK MaTeMaTH4YeCKUX, TaK U MPAKTUYECKUX 3a]ad, BCTPEUAIOUIMXCS B peanbHOM xu3HU. OOyuarouuiics
JOJKEH HAYYHUTHCS OIpPENeUTh TeOMETPUYECKYl0 (QUrypy, OMUCaTh CJIOBAMU JaHHBIA YepTEX WU
PUCYHOK, HAWTH IUIOIIAJb 3€MEJIbHOIO0 y4acTKa, paccuuTaTh HEOOXOAUMYIO [JIMHY OITOBOJOKOHHOTO
kabenst wnu TpeOyeMble pa3Mmepbl Tapaka i aBTOMOOWJsS. OTOMY COOTBETCTBYET BTOpasd,
BBIUMCIIUTENbHAS JIMHUS B HW3yuyeHUHU reomeTpuu. [lpm pelmreHuu 3apad MpakTUYECKOro Xapakrepa
00yJaroOmUNCA YYUTCSI CTPOUTh MAaTEMaTUYECKHE MOJEIHM PEaJbHBIX XKU3HCHHBIX CUTYAIlMi, MPOBOJHTH
BBIYMCIICHUS U OLIEHUBATh a/IEKBATHOCTh MOJIyYEHHOT'O pe3yJIbTaTa.

Kpaiine BaxHO moau€pKuUBaTh CBA3U Fr€OMETPUH C IPYTUMU YUYEOHBIMH NIPEIMETAMHU, MOTUBHPOBATD
WCTIONB30BaTh OMpPEETCHUSI TEeOMETPHUUECKUX (UTyp W TIOHSATHH, JIEMOHCTPHPOBATH NPUMEHEHUE
MOJyUYEeHHBIX YMEHUN B (pU3uKe M TEeXHUKE. DTH CBsS3W HauOoyiee SIPKO BUIHBI B Temax «BekTopsi»,
«TpuroHomerpudecke COOTHOIIEHU», «Metoa koopauHaT» U « Teopema [Tudaropay.

VYuebnbiii kypc «['eomeTpusn» BKIIOYAeT CJEAYIOLUIME OCHOBHBIE pasleibl COICp>KaHUS:
«l'eomeTpuueckue ¢Gurypsl M HX CBOHCTBa», «l3MepeHHe reoMeTpUyecKHX BeIWYMH», «JlekapToBbI
KOOPAMHATHI Ha TUIOCKOCTHY, «BeKTophy, «/[Bmkenus miockoctny, «[IpeobpazoBanus momoous».

Ha usyuenue yue6HOTO Kypca «I eomerpusi» oTBoautcst 204 vaca: B 7 kinacce — 68 dacoB (2 yaca B
HEJIel0), B 8 Ki1acce — 68 yacoB (2 yaca B Helelo), B 9 kimacce — 68 yacoB (2 yaca B HEJICIIO).



COJEPKAHUE OBYYEHUA
7 KUIIACC

Hauvanbubeie mnoHsTHA TreoMeTrpud. Toduka, TmpsiMas, OTPE30K, Jyd. YToj. Buubl yrios.
BeprukanbHbie 1 cMexHble yribl. buccekrpuca yrina. Jlomanas, MmHOroyroibHuk. [lapamnensHocTs u
NePHEHANKYISIPHOCTD MPSMBIX.

Cummetpuunbie ¢urypsl. OCHOBHBIE CBOMCTBAa OCEBOW cuMMmeTpud. [Ipumepsl cuMMeTpuu B
OKpYKaoIlleM MUPE.

OCHOBHBIE TOCTPOECHMS C IMOMOIIBIO LUPKYJIS W JUHEHWKH. TpeyronbHUK. BbeicoTa, MenuaHa,
OHCCeKTpuca, X CBOMCTBA.

PaBHOOeApEeHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TpeyroIbHUKA.

CaoiicTBa U pU3HAKK paBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M NpPU3HAKKU MapajuleNibHbIX NpAMbIX. CymMMa yIjloB TpeyrojibHUKa. BHeUIHue yrisl
TPEYroJbHUKA.

[IpsimoyronpHbIi  TpeyroabHUK. (CBOMCTBO MeIHMaHbl MOPSIMOYTOJIBHOIO  TPEYTrOJIbHUKA,
poBeAEHHON K runoTeHyse. [Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsiMOyronbHbIN
TPEYTONBHUK € yriioMm B 30°.

HepaBenctBa B reoMeTpuu: HEPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O [JIMHE JIOMAaHOM,
Teopema 0 0OoJIbIeM yriie ¥ 0oJbIIeii cTopoHe TpeyroiabHUKa. [leprneHauKynsap u HaKIIOHHAs.

I'eomerpuueckoe mecTo Touek. buccekTpuca yria u cepeMHHbBIN NePIEeHIUKYIISIp K OTPE3Ky Kak
r€OMETPUUECKUE MECTA TOYEK.

OKpy’KHOCTb M KpyT, XOpJla U JuaMeTp, UX CBOWCTBA. B3auMHOE pacnoyiokeHue OKpYKHOCTH U
npsamoil. KacarenbHast u cexkymas K OKpyx)HOCTH. OKpy’>KHOCTb, BNMCaHHAas B yroji. Bnucannas u
ONMCaHHasi OKPY>KHOCTHU TPEYTroJIbHUKA.

8 KUIACC

UYerslpéxyronbauku. [lapamienorpaMM, ero nmpu3Haku M CBOMCTBAa. YacTHble ciy4au
rapajuiesiorpaMMoB  (MPSIMOYTOJIBHUK, pPOMO, KBajapaT), WX TNpPHU3HAKA H CBOMCTBa. Tpamerus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npusHaku. [IpsMoyroabHas Tpanerus.

Meton ynBoenuss Menuansl. LlenTpanbHas cumMmerpus. Teopema @aneca U TeopemMa o
IIPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennuie TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyrojapHHKa.

[MomoOue TpeyronpHUKOB, Kod(hduuueHT monodus. [Ipu3Haku MOIOOWS TPEYrOJLHUKOB.
[TpumeneHne nogo0us NpH pelIeHMH MPAKTUYECKUX 3a/1ad.

CpoiictBa miomaneit reomerpuueckux ¢uryp. DopMmynbl AnsS IUIOMIAAN  TPEYTOJIbHUKA,
napasuiesiorpaMma, pom0a u tpaneruu. OTHOIIEHUE TUIOMAAeH TOT00HBIX (QUTYD.

Brruucnenue miomiaeit TpeyroibHUKOB U MHOT'OYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema ITudaropa. [Ipumenerne Teopems [Tudaropa npu penieHnn NPaKTAYECKUX 3a1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOrO yria HpPsSMOYTOJBHOIO TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOX1eCTBO. Tpuronomerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

BrnucaHHble ¥ IEHTpaJIbHBIE YIVIBI, YTOJI MEXKy KacaTeIbHOM U XOPAOH. YTIIBI MEXAY XOpAaMHu U
CEeKylIMMH. BrucanHHble M ONMCAHHBIE YETBIPEXYTOJBHMKH. B3aumMHOE pacnonoxeHue ABYX
okpyxHOcTel. Kacanue okpykHocteid. O01ue KacaTesIbHbIE K IBYM OKPYKHOCTSIM.



9 KUIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIIbl IPUBEICHUS.

Pemenne TtpeyronbHukoB. Teopema KOCHMHYCOB M Teopema CHUHYCOB. PelieHne mpakTUyecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[Ipeo6pazoBanue momgoous. [1ogo06Me cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 THpoOU3BENEHUU OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEIECHUU OTPE3KOB CEKYIIUX,
TeopeMa O KBaJparTe KacaTeIbHOM.

BexTop, anuHa (MOJlyJib) BEKTOpA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTUBOIIOJIOKHO HaIllpaBJICHHbBIE
BEKTOpPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpAIMU HaJ BEKTOpamu. PaznoxeHue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopnunatel Bektopa. CkajsipHOe NPOU3BEICHUE
BEKTOPOB, MPUMEHEHUE /IS HAXO0XKICHUS JIJTUH U YTJIOB.

JlekapToBbl KOOPJIMHATHI Ha IUIOCKOCTU. YPaBHEHUS NMPSAMOW M OKPYKHOCTH B KOOpPJIMHATAX,
repeceyeHue OKPYKHOCTEN U MpAMBIX. MeTO] KOOpJIMHAT U €r0 IPUMEHEHUE.

[IpaBunbHble MHOrOyrojibHUKH. J[iMHa OKpyX’HOCTU. ['pagycHas W paauaHHas Mepa yria,
BBIYMCIICHHUE JIIMH AYT OKpYy>kHOCTel. [nomans kpyra, cekropa, cerMeHTa.

JIBMOKCHHS TUIOCKOCTH W BHYTPEHHHE CHMMETPUU GUTYp (SJIEMEHTApHBIC MPEACTABICHUS).

ITapannenensiii neperoc. [1oBopoT.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuyHocTHBIE  Ppe3yJbTAaThl OCBOCHHS MIpOrpaMMbl  yueOHoro kypca «l'eomeTpus»
XapaKTepU3yIoTCs:

1) naTrpyuoTn4yecKkoe BOCIMTAHUE:

MPOSIBJICHUEM HMHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUMCKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHUSAM POCCHMCKAX MAaT€MaTUKOB M POCCHICKOW MAaTEMaTUYECKOM IIKOJbI, K
UCTIONB30BAHUIO ATUX JOCTHKEHHI B JPYTUX HayKaxX U MPUKIAAHBIX cepax;

2) rpa:kaaHCcKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO O0O0si3aHHOCTEH TIpaKIaHMHA M peaju3alud ero Ipas,
MpPEeICTaBICHUEM O MATEMAaTHMYECKUX OCHOBax (DYHKIMOHHPOBAHHS PAa3IUYHBIX CTPYKTYp, SBICHHM,
IpoLEeAYyp TPa)IaHCKOro oOliecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXIIEHUIO
STHYECKHUX MpOoOJeM, CBS3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHM HayKH, OCO3HAHHEM
BaKHOCTH MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B JEATEIbHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Yy4YacTHE€ B PEUICHUM NPAKTUYECKUX 3aJad MaTeMaTH4EeCKOM
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MATEMaTHUYECKOTO 00pa30BaHUs HA MPOTSHKEHUU BCEH KU3HU
JUISl YCTITITHOM TTPO(eCCHOHANTBHON JIEATETFHOCTH M Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MTOCTPOCHHEM MHIWBUIYabHOW TPAEKTOPUU 00pa30BaHUs U KUZHEHHBIX IJIAHOB ¢ YYETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHME:

CIIOCOOHOCTBHIO K OMOIIMOHATBHOMY M 3CTETHUECKOMY BOCIPHATHIO MAaTEMAaTUYECKUX OOBEKTOB,
3a/1a4, PeIIeHUH, pacCyK/IeHU, YMEHUIO BUJIETh MATEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HueHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIle B JEATEIHHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MPEICTaBICHUNA 00
OCHOBHBIX  3aKOHOMEPHOCTSIX pa3BUTHS  4YEJIIOBEKa, TMPUPOABI M  OOIIECTBA, IMMOHUMAaHHEM
MaTeMaTHYeCKON HayKH Kak cdepbl 4eTOBEUECKON AeITeNbHOCTH, 3TAMOB €€ Pa3BUTUSA U 3HAYUMOCTHU
JUIS pa3BUTHS LUBWIM3ALMHU, OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKH M MAaTeMaTHYE€CKOM KyJIbTYpOHMl Kak
CpEICTBOM MMO3HAHUSI MUPA, OBJIAJICHUEM MTPOCTEUIINMH HaBBIKAMHU UCCIIEI0BATEIHCKOM JIESITEIBHOCTH;

6) ¢usmueckoe BocnUTaHHE, (POPMHPOBAHHE KYJIbTYPbl 310POBbSi M 3MOUHOHAJIBHOIO
0J1aronoJy4us:

FOTOBHOCTBIO IMPUMEHATh MAaTEMAaTHYECKHE 3HAHMS B HHTEPECAX CBOETO 310POBbs, BEICHMS
3I0pOBOTO 00pasza XW3HU (370pOBOE MHUTaHWE, COATAHCUPOBAHHBIN PEXKUM 3aHATUN U OTABIXA,
peryispHas (pu3ndeckas akTHBHOCTB), C(hOPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCUH, TIPU3HAHUEM CBOETO
IpaBa Ha OIMMOKY M TAaKOTO e MpaBa JIPYroro 4yejaoBeKa;

7) 3K0JI0OTHYEeCKOe BOCIIUTAHUE:

OpUCHTAIIMCH Ha TPUMEHEHHWE MAaTeMAaTUYeCKHX 3HAHWUW [JI pEIICHHs 3amad B 00J1acTH
COXPAHHOCTH OKPY’KaloIIeH cpeibl, IJIaHUPOBAHMS MTOCTYNKOB U OLEHKH UX BO3MOKHBIX MOCIIEICTBUMA
JUTSI OKPY’KaIOIIEH Cpefibl, 0CO3HAHUEM TII00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIeM U MyTel uX
pelnieHus;

8) amanTanmus K N3MEHAKIIHUMCS YCJIOBUAM COUMATBHOU M IPUPOJAHOM Cpe/ibl:



FOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBUSIX HEONPEAEIEHHOCTH, MOBBIIICHUIO YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Y€pPEe3 NPAKTHUUECKYIO JIEATEIBHOCT, B TOM YHUCIIE YMEHUE YUUTHCS Y APYTHUX JOACH,
MpHOOpPETAaTh B COBMECTHOM J1€ATEILHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIETEHIIUU U3 OMBITA APYTHUX;

HEOOXOIUMOCTBhIO B (POPMHpPOBAaHMHM HOBBIX 3HAHUI, B TOM uwucie (HOpPMyIHpPOBATh HJEH,
MIOHATHS, TUTIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE PaHEe HEM3BECTHBIX, OCO3HABATH 1E€(DUITUTHI
cOOCTBEHHBIX 3HAaHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATH CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYALMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TPEOYIOLIUI KOHTPMEDP, KOPPEKTUPOBATh IPUHUMAEMbIE PEIICHUS U AEHCTBUSL, POPMYIUPOBATH
U OLICHUBATh PUCKH U MOCIEJCTBUS, JOPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Ba3oBbie 1oruveckue aeicTBUA:

® BBIABJIATH U XapPAKTCPU30BATHh CYHMICCTBCHHBIC IMTPU3HAKH MATCMATUICCKHUX O6’I)CKTOB, HOHSITI/If/'I,
OTHOIICHUH MEXIy NOHATUAMH, (OPMYJIUPOBATH OIpPEIEICHUS IOHATHH, yCTaHABIMBATb
CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMHU, OCHOBAHUS sl 000OIIEHHS U CPAaBHEHUS, KPUTEPHUH
IIPOBOAMMOI0 aHAJIN34;

® BOCIPHUHHMMATH, (OPMYIHPOBaTH M MNPEOOPA3OBBIBATH CYKICHUS: yTBEpAUTENbHBIE U
OTpULATCIIBHBIC, CIUHUYHBIC, YHACTHBIC U 06IJ_II/IC, YCJIOBHBIC;

® BBIBISTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTUBOpeYHs B (hakTax,
JaHHBIX, HaGHIOI[eHI/IHX U YTBCPIKICHUAX, npeajiaratb Kputepun 1 BBISIBIICHUA
3aKOHOMEPHOCTEHN U IPOTUBOPEUUI;

® JCJIaTb BBIBOABI C HUCIOJB30BAHUECM 3dKOHOB JIOTUKH, ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKI0YeHUH, YMO3aKII0UEHNH 110 aHAJIOTHH;

e pa3duparh [OKa3aTENbCTBA MATEMaTHYECKUX YTBEPXKIEHHH (MpsIMBbIE W OT TNPOTUBHOTO),
POBOJUTH  CaMOCTOSITEJIHHO  HECJIOXHBIE  JIOKa3aTeNbCTBA MAaTEeMAaTHYeCKHX  (PAaKTOB,
BBICTpAaUBaTh AapryMEHTAllUI0, TPUBOJUTH NPUMEPhl U KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHHS;

e BBIOMpATH CMOCOO pelieHus y4eOHOM 3aaud (CpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHHUS,
BBIOMpATh HanboJIee MOIXOASIINN ¢ YYETOM CaMOCTOSITEIBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble uccienoBareibckne 1elCTBUS:

® UCHOJB30BAaTh BOIPOCHl KaK HCCIIEOBATEIbCKUNA HHCTPYMEHT MO3HAaHUS, (OPMYIHPOBATH
BOIMPOCH, (DUKCUPYIOIIME MPOTHBOPEYHE, MpPOOJIEeMy, CaMOCTOSATEIBHO YCTaHABIMBATH
HCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE,

® [POBOJUTH MO CAMOCTOSITEIBHO COCTABIEHHOMY IIJIaHY HECJIOKHBIM AKCIIEPUMEHT, HEOOJIbLIOE
HCCJIEIOBaHNE MO YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4eCKOro OO0BEeKTa, 3aBUCHMOCTEM
00BEKTOB MEXTY COOO0I;

® CaMOCTOATENbHO (HOpPMYIHpPOBaTH OOOOIIEHHS M BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJI0ACHUS, UCCIIeIOBAHUS, OLIEHUBATh JJOCTOBEPHOCTh MOJIyYE€HHBIX PE3YJIbTAaTOB, BHIBOJIOB
1 0000IIEHUH;



IMPOTrHO3UPOBATH BO3MOIKHOC PA3BHUTUC IMPOLICCCA, 4 TAKIKC BbIABUTATH MPCAIOJIOXKCHUA O Cro
Pa3BUTHU B HOBBIX YCJIOBHUAX.

Pa6Gora ¢ undopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M HM30BITOYHOCTh WHGOpPMALMHU, JAHHBIX, HEOOXOAUMBIX IS
peleHus 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh W  HMHTEPIPETUPOBATH HHGOOPMALNIO
pa3NIUYHBIX BUAOB U (HOPM IpeACTaBICHHUS;

BbIOMpaTh (opMy IMpeacTaBieHUs WHGOpPMalUUMU U WUIIOCTPUPOBATh pelIaeMble 3aJayu
cXeMaMH, JrarpaMMaMu, HHOU rpauKoi U UX KOMOMHAIUAMU;

OLICHUBATh HAJEXKHOCTh HHGPOPMALMU [0 KPUTEPUSAM, MPEAJIOKEHHBIM YUHUTEIEM WIH
c(hOpMYIMPOBAHHBIM CAMOCTOSTENIBHO.

KoMMmyHuKaTHBHBIC yHUBepcalbHbIe y4eOHbIe AeiiCTBUSA:

BOCIIPUHUMATh W (OPMYJIHPOBATH CYKICHUS B COOTBETCTBUU C YCJIOBHUSMHU H ICIISIMHU
OOIIEeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOYKY 3PCHHS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh IOSCHEHHS IO XOAY pEIICHUS 3aJadyd, KOMMEHTHPOBATh MOJYYECHHBIH
pe3yJbTar;

B XO0JI¢ OOCYXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI, MPOOJIEMBI,
pemaeMoi 3a7auu, BHICKA3bIBATh HUJICH, HAIICJICHHBIC HA MOMCK PEIICHUsS, COMOCTABISATh CBOU
CYXKIEHUS C CYKICHUSIMU JPYTUX YYACTHUKOB JUAOTa, OOHAPYKHUBATh PA3IUYUe M CXOJICTBO
MO3UIINH, B KOPPEKTHOH opMme GOpMYyJIMPOBATH PAa3HOTIIACHS, CBOH BO3PAKEHUS;
NPEJCTABIATh pPE3yJbTaThl PEIICHUS 3aJa4d, OKCIICPUMEHTA, WCCICIOBAaHUS, TIPOCKTa,
CaMOCTOSITEJIBHO BbIOMpaTh (OpMaT BBICTYIUICHHSI C Yy4Y€TOM 3a7ad Ipe3CHTAIlUH |
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh W HCIIOJIb30BaTh IMPEHMYIIECTBA KOMAHIHOW WM HHIUBUAYaJIbHOW pPaOOTHl IIPH
pelleHIH yYeOHbIX MAaTEeMaTHUCCKUX 33]1ay;

MPHUHUMATBH 1EJIb COBMECTHOMU JCATCIIBHOCTH, TUTAHUPOBATh OPTraHU3aIIUI0 COBMECTHON pabOoTHI,
pacnpenensTh BHIBI pabOT, JOrOBapHBATHCS, OOCYXJATh MPOIECC U PE3yJIbTaT PabOTHI,
0000111aTh MHEHUS HECKOJIBKUX JTIOJEH;

yYacTBOBaTh B TPYMNIOBBIX (GopMax paboTel (0O0CYX IeHUs, OOMEH MHEHHUSMH, MO3TOBBIC
HITYpPMBI U JPYTHE), BBIIOIHATH CBOK YacTh PabOThI U KOOPAMHUPOBATH CBOW ICHCTBHUS C
JPYTUMH WICHAMH KOMaHJbl, OICHHBATh KAa4eCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT IO
KPUTEPHSIM, CHOPMYITMPOBAHHBIM YYACTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIe yHMBepcalbHble Y4eOHbIe JelicTBUSA

Camoopranusanmus:

CaMOCTOSITEJIbHO COCTAaBJIAThH IUJIaH, aJIFOPUTM pelIeHMs 3afauyd (WIM €ro 4acTb), BhIOMpATh
crnoco0 pemieHuss ¢ y4€TOM MMEIOLIMXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh M KOPPEKTUPOBATH BAPHAHTHI PELICHUH C y4€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAJILHBIH HHTEJIEKT:

BJIQJIETh CMOCO0aMU CaMOTPOBEPKH, CAMOKOHTPOJISI TpoIlecca W pe3ylbTaTa pelieHUs
MaTeMaTUYECKOM 3a/1a4u;



® [peaBUAETH TPYJHOCTH, KOTOpblE MOTYT BO3HUKHYTh TpPH pPEIIEHUH 3aJa4d, BHOCHUTH
KOPPEKTHBEI B JICATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HANIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPY/JHOCTEH;

® OIICHWBAaTh COOTBETCTBUE peE3yJbTaTa JCATEIbHOCTH TIOCTABICHHONW IEIH W YCIOBHSM,
OOBACHATh TPUYMHBI JTOCTIDKCHHS WM HEJIOCTIIKEHUS LeNH, HaXOIUTh OLIMOKY, /JaBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

IHNPEJMETHBIE PE3YJIbTATBI

K xoHIty 00yuenus B 7 kjiacce 00ydyaronuiics MOJTYIHUT CISAYIONINE MPEIMETHBIC PE3YIbTaThI:

Pacnio3naBath u3ydeHHBIE T€OMETPUUECKHE (DUTYPHI, OMPECTATh, UX B3aUMHOE PACTIONIOKEHHE,
n300pakaTh reOMETPUIECKUE (DUTYPBI, BBIMIOIHATh YEPTEIKHU 10 YCIOBUIO 3a7a4u. M3MepsaTh TuHelHbIe
U YIJIOBBIE BEJIMYUHBI. PemaTh 3a1a4M Ha BBIYMCICHUE JUIMH OTPE3KOB U BEJIMYUH YTIJIOB.

Henate TpyOyr0 OIICHKY JWHEWHBIX M YTJIOBBIX BEIWYUH MPEAMETOB B PEaTbHON KU3HH,
pa3MepoB MPUPOAHBIX 00BEKTOB. Paznuyars pasmMepsl 3TUX OOBEKTOB IO MOPSIAKY BETUYHUHBI.

CTpouTh 4epTEkKH K TECOMETPUUECKHUM 3a]a4aM.

[Tonp30BaThCsl MpU3HAKAMU PABEHCTBA TPEYTOJBHHUKOB, HCMOJIb30BaTh MPU3HAKH M CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPHU PEIICHUH 3a/1a4.

[IpoBOAUTH TIOTUYECKHUE PACCYKACHUS C HCTIOJIB30BAHUEM FEOMETPUUYECKUX TEOPEM.

[Tonp30BaThCs MpHU3HAKAMHM PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEMAHBI,
MPOBEIEHHOMN K TMIIOTEHY3€ NPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PELIEHUA T€OMETPUUECKUX 3a/1a4.

OrnpeaensiTh MapauiebHOCTh MPSAMBIX C TIOMOIIBIO YTJIOB, KOTOpBIe 00pa3yeT ¢ HUMHU CEKyIIasl.
OnpenensaTs NapayieabHOCTh MPSMBIX C TOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJTHOU MPSIMOM 110
TOYEK APYIOU NPSMOHU.

Pemiate 3a1aun Ha kieTyaToit Oymare.

[IpoBoANTh BBIYUCIEHHA ¥ HAXOAWTh UWCJIOBbIE W OyKBEHHBIE 3HAYEHUS YIJIOB B
F€OMETPUUYECKUX 337a4ax C HCIOJIb30BAaHUEM CYMMbI YIJIOB TPEYTOJIBHUKOB M MHOTOYTOJbHHUKOB,
CBOMCTB YTJIOB, OOpa30BaHHBIX IPHU TEPECEUCHHUH JBYX IMapauUICIbHBIX TMPSMBIX CeKyiel. PermaTth
MPAKTUYECKUE 3a/1a4H HA HAXOKJICHUE YTJIOB.

Brnanerp moHATHEM TeOMETPHUUECKOTO MECTa TOUEK. YMETh ONpEeAessTh OUCCEKTPUCY yrIiia U
CEepPEIMHHBINA MEPNEHAUKYJIIAP K OTPE3KY Kak FT€OMETPUUECKHUE MECTA TOYCK.

DopMyJIMPOBATh OMNPEACIEHUS OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MOJIb30BaTHCSI UX CBOMCTBAMU. Y METh IPUMEHSTh 3TU CBOMCTBA MPU PELIICHUH 3a]1a4.

Bnaners moHATHEM ONMMCAHHOM OKOJIO TPEYroJIbHHKA OKPY>XHOCTH, YMETh HaXOJUTh €€ LEHTP.
[Tonb3oBaTbes (hakTamMu O TOM, YTO OMICCEKTPHUCHI YTIIOB TPEYTOJIbHHUKA IMEPECEKAIOTCS B OJHON TOUKE,
U O TOM, YTO CEpEINHHBIE IEPIECHIUKYJISIPI K CTOPOHAM TPEYTOJIbHUKA TIEPECEKAIOTCS B OJJHOM TOUKE.

Bnagete  moHsATMEM ~— KacaTeNbHOM K OKPYXKHOCTH,  IIOJB30BaThbCsl  TEOPEMOU O
MEPIECHINKYISPHOCTU KacaTeIbHOW U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUSI.

[Tonp30BaTbCsi MPOCTEHIIUMU F€OMETPUUECKUMH HEPABEHCTBAMHU, MMOHUMATh UX MPAKTUYECKUU
CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TOCTPOCHUS € MOMOIIBIO HUPKYJIS U TMHEUKHU.

K xoniy o0yuenus B 8 kiacce 00y4Jaronuiics: MOJyIUT CICIYIONINE TTPEIMETHBIE PE3yIbTATHI:

PacniozHaBaTh OCHOBHBIE BHUJbBl YETBIPEXYTOJBHHUKOB, WX D3JIEMEHTHI, MOJIb30BATbCA HUX
CBOMCTBaMH MPH PEIICHUU T€OMETPUUECKUX 3a1au.



[IpuMeHsATH CBOWCTBA TOYKM NEPECEUYEHUs] MEAMAaH TPEyroyibHUKa (LEHTpa Macc) B pelleHHH
3azad.

Bnanets moHsTHEM CpenHEW JMHUU TPEyroJIbHUKA W Tpaleluu, MPUMEHSITh WX CBOWCTBA MpHU
peleHny reomeTpudeckux 3aaad. [lomp3zoBarbes Teopemoit daneca u TeopeMoil 0 MPONMOPIHMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl PEIICHUS IPAKTUUECKUX 3a/au.

[IpuMeHATH NpU3HAKY 1101001 TPEYTOJBbHUKOB B PEIIEHUU M€OMETPUYECKHX 3a/a4.

[Tonp3oBatbess Teopemoit [ludaropa mis pemeHHss reOMETPUYECKMX M MPAKTUYECKHX 3ajad.
CtpouTh MaTeMaTHYEeCKyI0 MOJENb B NPAKTUYECKUX 3aJadyax, CaMOCTOSITENIbHO JesaTh 4YepTeéx U
HaXOJUTh COOTBETCTBYIOIINE AJTUHBI.

Brnagets mNoHATHSAMH CHHycCa, KOCHHYyCa U TaHITE€HCA OCTPOro yria MpsMOYIOJbHOTO
TpeyrojbHuKa. [1071p30BaThCS STUMU NOHATUSAMH ISl PEIICHUS TPAKTUUYECKUX 3a/1au.

Bbuaucnare (pa3inuuyHbIME CIIOCOOAaMH) IUIOIIAJL TPEYTOJIbHUKA M IUIOIMIAJM MHOTOYTOJIBHBIX
¢uryp (monb3ysich, T€ HEOOXOAUMO, KaJIbKynsiTopoM). IIpuMeHSATH MOJMy4YeHHbIE YMEHHUS B
MPaKTUYECKHUX 3a/1adax.

Brnaners NOHATUAMM BIHMCAHHOTO M LIEHTPAJIbHOTO YIJIA, HCIIOJIB30BaTh TEOPEMBbI O BIIMCAHHBIX
yriax, yriax MeXIy XopJaMu (CeKyLUIMMM) M yIie MEXIy KacaTelbHOM M XOpAOH INpHU pelIeHUu
reOMEeTPUYECKUX 3a/auy.

Brnagete NOHATHEM ONHMCAHHOTO YETBIPEXYTOJbHHMKA, IPUMEHATH CBOMICTBA OINMCAHHOTO
YeThIPEXYTOJIbHUKA NIPU PELICHUH 3a/1a4.

[IpuMeHATh NMOTYYECHHBbIE 3HAHMS HAa NPAKTUKE — CTPOMTh MaTeMaTHYECKHE MOJENH IJid 3aj1ad
peasibHOW JKM3HM M TPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM NOJ00us U
TPUTOHOMETPUHU (IIOJIB3YSCH, IJ1€ HEOOXO0AUMO, KAJIbKYJIITOPOM).

K koHIly 00yueHus B 9 kijacce o0Oyyaromuiics MOJIy4uT CIeAYIOINE IPeAMETHBIE pe3yJIbTaThl:

3HaTh TPUTOHOMETpPHUYECKHE (YHKIIMHU OCTPBIX YIJIOB, HAXOAWTh C UX IOMOIIBIO PA3JINYHbIC
3JIEMEHTBI IPSMOYTOJIBHOTO TPEYrOJbHUKA («PEIIEHUE MPSMOYTOJIBHBIX TPEYroJdbHUKOBY). HaxonuTs
(c MOMOILIBIO KaJbKYJISATOPA) AJIUHBI U YTJIbI U HETaOIMYHBIX 3HAYCHUH.

[Tonmp3oBatbest (hopMynaMH TPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKICCTBOM JUJIS
HaXO0KIEHUs COOTHOIIEHUI MEXly TPUTOHOMETPUUYECKUMH BETMUUHAMHU.

Hcnonp30BaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JUISl HAaXO)KJIEHUS PA3IMUYHBIX 3JIEMEHTOB
TPEYroJbHHUKA («pelIeHNe TPEYyTOJIbHUKOBY ), IPUMEHTh UX MPU PEIICHUH T€OMETPUUECKHUX 3a/1ay.

Bnaners mnoHATHAMH IpeoOpa3oBaHMs MMOJOOUS, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX
¢uryp. Ilomb3oBaThcsi CBOMCTBaMHU MMONOOUSI NMPOU3BOJIBHBIX (PUTYp, YMETh BBIYHMCIATH JJIMHBI H
HaXOJUTh yIJbl y T0o00HBIX ¢uryp. [IpumeHsTh cBoMCTBa MOAOOUS B MPAKTUYECKUX 3ajladaX. Y METh
MPUBOIUTH NPUMEPHI NOJOOHBIX (DPUTYDP B OKPY’KAIOLIEM MUDE.

[Tonp30BaThes TEOpEMaMu O MPOU3BEAECHUN OTPE3KOB XOP/, O POU3BECHUHN OTPE3KOB CEKYILUX,
0 KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCsl BEKTOpAMU, MIOHUMATh UX T€OMETPUUECKUN U (PU3NUECKUNA CMBICT, IPUMEHATh UX
B PEIICHWH T€OMETPUYECKHX M (U3NYECKUX 3anad. [I[puMeHsTh CKalspHOE MPOU3BEICHHE BEKTOPOB
JUI HAXOXKJCHUS AJIUH U YTJIOB.

[lonp30BaTbCsd METOOM KOOPAMHAT HA IUNIOCKOCTH, IPUMEHAThH €T0 B PELICHUH T'€OMETPUYECKUX
U IPaKTHUYECKUX 3ajad.

Bnaners NOHATHSAMM NPaBUIBHOIO MHOTOYI'OJbHMKA, JJIMHBI OKPYKHOCTH, [UIMHBI JYT'H
OKPYXHOCTH U PaJUaHHOW MEpHI yIJIa, YMETh BBIYMCIATH ILIOWIAJL Kpyra U ero yacteil. [Ipumensats
[OJIyYCHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4ax.



Haxoaute ocu (MM UEHTpH) CUMMETpUHM GUIYp, NPUMEHATH JBWXEHHS IUIOCKOCTH B
MIPOCTEUIINX CIIyYasix.

[IpuMeHATH MOyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMATUYECKHE MOJEIM Ul 3a]1ad
peanbHOM JKU3HU U TPOBOAMTH COOTBETCTBYIOLIME BBIYUCIEHUS C TNPUMEHEHHEM [O0A00MS U
TPUTOHOMETPUYECKUX (PYHKIHUH (ITOIB3YSICh, T/Ie HEOOXOIUMO, KAJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
KosauvecTBo yacoB DJIeKTPOH
Hble
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Ne HaumeHoBaHue pa3jiesioB (wnpp
KonTpoabHbie IlpakTuyecku | €)
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padoThI e padoThI oGpasoBar
eJibHbIE
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2e
bubnuotex
OKpY>KHOCTb U KPYT. a LIOK
4 I'eomerpuueckue 14 1 https://m.eds
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8 KUIIACC

Ne KoJsmuyecTBo yacos DJIEKTPOHHBI
HaunmeHnoBanue
e (uudpossbie)
pa3jiejioB U TeEM Kontpoubnbie | IIpakTuyecku
n/ Bcero o6pasoBare/n
NporpaMmbl padoThI e padoThI
n Hble pecypchl
bubnuoteka
1 YeThIpE€XyronbHUKI 12 | HOK
https://m.edsoo.
ru/7f417e18
Teopema Daineca u
bubnuoTeka
TEeopeMa o
2 HOK
IIPONOPLUOHAIIBHBIX 15 |
OTPE3KAX. [IOLOGHELE https://m.edsoo.
pesia, Hol ru/7417e18
TPEYrOJIbHUKU
[Tmomanes. Haxoxnenue
Iomaaen bubnnoreka
3 TPEYTOJbHUKOB U 14 1 LIOK
MHOTOYTOJIBHBIX (PUryp. https://m.edsoo.
ILromanu moxo0HBIX ru/7f417¢18
¢duryp
bubnuoteka
4 Teopema Iudaropa u 10 1 HOK
Hayaja TPUTOHOMETPUU https://m.edsoo.
ru/7f417e18
VYTIIbI B OKPY>KHOCTH.
Bnucanusie u
bubnnoTeka
OTHCaHHBIC OK
5 YETBIPEXYT OJIbHUKH. 13 1 1
KacaTelbHbIe K https://m.edsoo.
ru/7f417e18
okpyxHOcTH. Kacanue
OKpY>KHOCTEHN
bubnuoreka
IToBTOpEHUE, HOK
6 . 4 1
0000111eHIE 3HAHUIT https://m.edsoo.
ru/7f417e18
OBIIEE KOJIMYECTBO
- 68 6 0
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9 KJIACC

Ne KouuvecTBo yacoB
JJIeKTPOHHbIE
HaumenoBanue
(undposrbie)
Il | Ppa3aejioB U TeM KoHTpoJbHBI IIpakTH4eckue
Bcero o0pa3oBaTe/ibH
/ MPOrPaMMBbI e padoThbl padoThI
ble pecypchbl
n
Tpuronomerpus.
bubmnoreka IIOK
Teopembl KOCUHYCOB U
p 16 1 https://m.edsoo.ru/7
CHUHYyCOB. Pemenue f41al2e
TPEYTroJIbHUKOB -
[TpeoOpazoBanue
nonobusi. Metpuueckue bubmmorera [OK
’ 10 1 https://m.edsoo.ru/7
COOTHOUIEHUS B f41al2c
OKPYXHOCTH -
bu6nunoreka [IOK
Bekrtopsl 12 1 https://m.edsoo.ru/7
f41al2c
JlexapToBbI bubnmnorexka HOK
KOOpAMHATHI Ha 9 1 https://m.edsoo.ru/7
IJIOCKOCTH f41al2c
IIpaBunpHbIE
MHOTOYTOJIbHUKH. bubmmoreka [IOK
JInHa OKpY»KHOCTH U 8 https://m.edsoo.ru/7
IUIOLIAb KpyTa. f4lal2c
Brruncnenue miomanei
bubnunoreka [IOK
JIBU>KEeHUS MIIOCKOCTH 6 https://m.edsoo.ru/7
f41al2c
[ToBTOpEHUE, bubnuotexa [JOK
000011eHHE, 7 2 https://m.edsoo.ru/7
cucTeMaTHU3aIMs 3HaHWI f41al2c
OBIIEE KOJIMYECTBO 68 6 0
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBLHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3y/IbTAThl OCBOCHHS OCHOBHOI
NpoBepPsSIeMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTarTa
6 ['eomerpust
Pacno3naBaTh M3yueHHBIE TEOMETPHUYECKHE (PUTYPHI, ONPENENIATh UX
B3aMMHOE PpACIOJIOXKEHHUE, H300pakaTh TIE€OMETpUYECKHe (UrypHl,
6.1 BBINOJHATh YEPTEXKU 10 YCIOBUIO 3aaaud. M3MepsATh nuMHENWHbBIE U
YTJIOBBIE BEJIMYMHBI. Pemars 3a1aun Ha BBIYMCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YTJIOB
JlenaTtb rpyOyro OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH NPEIMETOB B
6.2 peanbHOM JKU3HH, pa3MepoB NPUPOJIHBIX OO0BEKTOB. Paznnuarh
pa3Mepbl 3TUX 0OBEKTOB IO MOPSAJIKY BETUYUHBI
6.3 CTpouTh 4epTekKH K TEOMETPUUECKHUM 3a]ja4am
[Tonp30BaThCs MPU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BATh
6.4 NPU3HAKU U CBOWCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPH PEIIEHUU
3aja4
65 [IpoBoauTh  JOrMuYECKHE  pPacCyXIEHUS C  HUCIOJIb30BAaHUEM
' F€OMETPUUECKUX TEOPEM
[Tosnb30Batbes IIpU3HaAKaMU paBeHCTBa IIPSIMOYT OJIBHBIX
6.6 TPEYrOJbHUKOB, CBONCTBOM MEAMAHBI, NPOBEAEHHONW K TUIIOTEHY3€
HPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH F€OMETPUUECKUX 3a]1a4
OnpenensaTe NapajiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 obpaszyer ¢ HUMHU cekymas. Onpenenarb napauieIbHOCTh MPSIMBIX C
' IIOMOIIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOM NPSMOM 10 TOYEK
JIpYrou npssmMou
6.8 Pemrate 3a1aun Ha kieTyaToil Oymare
[TpoBOaUTH BBIYMCIEHUS W HAXOAWTh YHUCIOBbIE U OyKBEHHbBIE
6.9 3HAQYEHUsl YIJIOB B TIEOMETPUYECKMX 3aJadyax C MCIOJIb30BaHUEM
CYMMBI YIJIOB TPEYIOJbHUKOB W MHOI'OYTOJIbHUKOB, CBOWCTB YIJIOB,




00pa30BaHHBIX MpU [EPECEYCHUH JABYX MapajUIeIbHbIX MPSIMBIX

cekyliel. Pemarh npakTruyeckue 3aa4u Ha HaX0KJIEHUE YIJIOB

BJIaI[CTI: IIOHATHEM TCOMECTPHUICCKOT'O MECTa TOYCK. YMeThb

6.10 ornpenesaTh OUCCEKTPUCY yIjla W CEpeAUHHBIA MEPHEeHIUKYISp K
OTPE3KY KaK reOMETPUYECKHE MECTa TOUECK
@opMyIUpOBaTh OMNPEEICHHUS OKPY)KHOCTH M Kpyra, XOpIbl U
6.11 JIMaMeTpa OKPYKHOCTH, IIOJb30BaTbCS WX CBOWCTBAMH. YMETh
IPUMEHATH 3TH CBOMCTBA IPU PEILIEHUU 3aa4
Brnaners moHATHEM ONMCAHHOM OKOJIO TPEYIrOJbHUKA OKPY’KHOCTH,
yMeTh HaxoauTh €€ ueHTp. l[lonp3oBaThest (akTamMu O TOM, YTO
6.12 OMCCEKTPHCHI YIJIOB TPEYTrOJIbHUKA MIEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, YTO CEpEeIUHHBbIE MEPIECHIUKYIAPHl K CTOPOHAM TPEYroJbHUKA
MEPECEKAIOTCS B OJJTHOM TOUKE
Brnanets mnoHsTHEM KacaTeNbHOM K OKPYXKHOCTH, IOJIb30BaThCS
6.13 TEOPEeMOM O TMEpPHNEeHIUKYISIPHOCTH KacaTeIbHOM W  paauyca,
MPOBEAEHHOTO K TOYKE KaCaHUs
6.14 [losnp30BaTbesd MPOCTEHIIMMHU TIE€OMETPUYECKUMHU HEPABEHCTBAMH,
‘ MOHUMATh UX MPAKTUUYECKUN CMBICI
6.15 [IpoBOANTE OCHOBHBIE T'€OMETPHUYECKHE IOCTPOEHUS C MOMOUIBIO
. HUPKYJIS U JIMHEHKHU
8 KNIACC
Kon "
IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTarta
6 I'eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
' MI0JIb30BAThCS UX CBOMCTBAMU MPU PEILIEHUU F'€OMETPUUIECKUX 3a/1a4
62 [IpumeHATs CBOMCTBA TOUYKM IIEPECEUEHHUSI MEAMAaH TPEYroJbHUKA
' (LleHTpa Macc) B peleHUH 3aaa4
Bnagetp mnoHATHEM cpeAaHEeW IHMHUM TPEYrojbHUKAa M Tpareuuw,
6.3 MPUMEHATh KX CBOWCTBA IMPU PENICHUH TIE€OMETPUYECKUX 3a/ad.

[Tonws3oBatbest Teopemoit daneca U TEOPEMON O MPONOPLIHOHATIBHBIX




OTpE3Kax, MIPUMEHATh UX I PCIICHUSA MMPAKTUYCCKUX 3a1a4

6.4

[IpumensTh mnpu3HAKHM 1MONOOUS  TPEYroJbHHUKOB B  PEUICHUU

TCOMCTPUUCCKHUX 3aJlayd

6.5

[Tons3oBatecst Teopemoit [Iudaropa mig pemieHns reoMeTpUuecKux u
npakTHueckux 3aaad. CTpouTh MaTeMaTU4YeCKyl0 MOJENb B
MPAaKTHYECKHUX 3a/layaxX, CaMOCTOSITEIbHO JeaTh YepTEX U HaXOIUTh

COOTBECTCTBYIOIINE AJIWHBI

6.6

BJI&I[GTI: IMOHATHUAMU CHHYCA, KOCHMHYCAa M TaHI'€HCa OCTpOro Yyrija
NpAMOYTOJIbHOTO TPCYIroOJIbHUKA. ITonp30BaThCd DTUMU TIOHATUSIMU

AJI pCHICHUA TPAKTUYCCKUX 3a/1av

6.7

Bbruucnate (pa3iuyHbBIME CHIOCO0AMH) TUIONMIAAb TPEYrojJbHUKA W
IO  MHOTOYTOJBHBIX (uryp (momw3ysichk, rae HE0OXOIUMO,
KaJbKYJIATOpOM). [IpHMEHSTh TONy4YeHHBIE YMEHHUS B NPAKTHYECKUX

3azadax

6.8

BraneTs NOHATUSAMEU BOMCAHHOTO U LIEHTPAIBHOI'O yIJa, UCII0JIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTJaX, yriax MEXAYy XOpAaMmH (CEKyLIMMH) U
yrie MEXIy KacaTeJIbHOW M XOPIOH NpHU PELIEHUH NeOMETPUUYECKUX

3aga4d

6.9

BJ'Ia,Z[eTB IIOHATUEM OIIMCAaHHOI'O IIGTI)I];)éX}’l"OJ'IBHI/IKa, IMPUMCHATH

CBOICTBa OMUCAHHOTO YETHIPEXYTONBHUKA TP PEIICHUN 3a]1a4

6.10

[IpumeHATh MOJNyYEHHBIE 3HAHUA HAa MPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENM Ui 3a7ay pPeajbHOM JKU3HU U INPOBOJUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM Toa00us U

TPUTOHOMCTPHUHU (HOHL3yHCB, rac HeO6XO,Z[I/IMO, KaHLKyJIHTOPOM)

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeaMeTHbIE Pe3yabTATHI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

3HaThb TPUTOHOMCTPUYICCKHUC (bYHKI_II/II/I OCTpPBIX YIJIOB, HAXOAUTH C UX
IMOMOIIBIO PA3JIMYHBIC JJICMCHTBI IPAMOYI'OJBHOI'O TPCYrOJIbHHKA

(«pemieHue  MpsIMOYTOJbHBIX  TpeyroibHUKOB»). Haxomuts (c




IIOMOIIBIO KaJ'II)Ky.]'ISITOpa) JJIMHBI 1 YTJIbI IJI1 HeTaOJIMYHBIX 3HAYECHUN

6.2

Ilonp3oBaThCs (I)OpMy.TIaMI/I IMPUBCACHUA u OCHOBHBIM
TPUTOHOMETPUYCCKHUM TOXACCTBOM [JIA HAXOXICHUA COOTHOIICHUM

MCXKAY TPUTOHOMCTPHUICCKUMHA BECIIMYNHAMU

6.3

Hcnonbs3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB [IJIsl HAXOXKICHUS
Pa3IMYHBIX DJIEMEHTOB TPEYTOJbHUKA («PEIIEHUE TPEYTOJbHUKOBY),

NPUMEHSTH UX MPHU pPEUICHUH F€OMETPUUECKHX 3a]a4

6.4

Brnanets moHSATHSIMH TpeoOpa3oBaHUsS TOJO0HUS, COOTBETCTBEHHBIX
9MeMeHTOB MoaoOHbIX (uryp. [lonmb3oBaThes cBolicTBaMU MOAOOUS
MPOU3BOJIBHBIX (UTYDP, YMETh BBIUUCIATH AJUHBI U HaXOJIUTh YTJbl Y
nono0HbIX Quryp. IIpuMeHsTH CBOMCTBA MOAOOMA B MPAKTHUYECKUX
3amayaXx. YMeTh MPHUBOJUTH MPUMEPHl MOAOOHBIX uryp B

OKpY arolleM MUpe

6.5

Tlons30BaThCA T€OpeMaM O TIIPOMU3BCACHHMHU OTPE3KOB XOopa, O

IIPOM3BENIEHNN OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeabHOU

6.6

[lonp30oBaTbCAd BEKTOpaMHM, IOHUMATh WX TIE€OMETPUYECKUNA U
¢buznyeckuil CMbBICH, MPUMEHATh MX B PEIICHUU TeOMETPUUYECKUX U
¢usnueckux 3amad. [I[pUMEHATH CKaJspHOE MPOU3BEJCHHE BEKTOPOB

JJI HAXOKACHUA OJIMH U YTJIOB

6.7

ITonn3oBaThCs MCTOAOM KOOpAMHAT HA INUIOCKOCTHU, IPHUMCHATH €ro B

PEIICHUU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3a1aqd

6.8

Bnanerp NOHATUAMM  NPABUIBHOIO  MHOTOYTOJbHUKA,  JJIMHBI
OKPY’KHOCTH, JUIMHBI JYTM OKPY>XHOCTH M paJUaHHON Mephl yria,
yMETb BBIUMCIATH IUIOUIaAb Kpyra u ero uvacteil. Ilpumensarts

MOJIYYCHHBIC YMCHUA B MPAKTHUYCCKUX 3aaadax

6.9

HaxoauTb ocu Wiv LIEHTPBl CUMMETPHUH GUTYD, TPUMEHSTH TBUKCHHS

IUIOCKOCTH B MPOCTEUIINX CITydasix

6.10

[IpuMeHATh DNOMyuYEHHBIE 3HAHUS HA [pPaKTUKE — CTPOUTH
MaTEMaTHYECKHE MOJENH Ul 3a]ad pealbHON XU3HU U IPOBOJUTH
COOTBETCTBYIOIIME BBIYMCICHHS C IPUMEHEHHEM Ioxo0us u
TPUTOHOMETPUUYECKUX (QYHKIUI (MONb3ysiCh, Tae HEo0X0IUuMO,

KaJIbKYJIATOPOM)




HPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3jIeMEHT COePKAHUSA
6 I'eomerpust
HavanbHble noHssTus reometpun. Touka, npsamasi, OTpe30K, Jyd. Yrou. Buasl
6.1 yriioB. BepTukanbHble W CcMeXHbe Yriabl. buccekrpuca yrna. Jlomanas,
MHOTOyToJbHUK. [[apamienbHOCTh M NEPIEHANKYISIPHOCTD MPSIMBIX
6.2 Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHH.
' [IpuMepsl cUMMETpHUH B OKPYKAIOIIIEM MUPE
63 OCHOBHBIE TOCTPOCHHSI C MOMOUIBIO IMPKYJs M JUHEHKH. TpeyrojibHUK.
' Bricorta, Mmeamnana, 6GuccekTpuca, UX CBOMCTBA
64 PaBHOOEIpeHHBII W  paBHOCTOPOHHWUW  TpeyrojbHUKH. HepaBeHCTBO
' TPEYrOJIbHUKA
6.5 CBoiicTBa W TpH3HAKK PaBHOOEIPEHHOTO TpeyroipHUKa. [lpu3HaKH
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CBoiicTBa U NMpU3HAKU NapAJUIENbHBIX MPsAMbIX. CyMMa yIJIOB TPEyroJbHUKA.
' BHemHue yribl TpeyrojibHUKa
[IpsamoyronbHbIii  TpeyroiabHUK. CBOMCTBO MEIHMAHBI MPSAMOYTOJIBLHOTO
6.7 TpPEeyrojbHUKa, MpoBeAEHHOM K runoreny3e. [lpusHaku paBeHCTBa
. MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIbHBIN TPEYTOJIBHUK C YIJIOM B
30°
HepaBenctBa B reoMeTrpuu: HEPAaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHO#, TeopemMa o OojbiieM yrie u OoJblleld CTOpPOHE
TpeyroibHUKa. [lepnenauKkyasp u HaKIOHHAs
6.9 ['eomerpuueckoe MecTo TOYeK. buccekTpuca yria ©  CepeIUHHBINA
. HNEPIEHIUKYISIP K OTPE3Ky KaK FeOMETpUYECKUE MECTa TOUEK
OxpyXkHOCTb M Kpyr, XOpAa U JuaMeTp, HX CBoicTBa. B3aumuoe
6.10 pacroiokeHue OKpyxkHocTh | npsimoil. KacarenbHas u  cekymas K

OKPY>KHOCTH

6.11

OKp}/')KHOCTB, BIIMCaHHAasA B YI'OJ. Bnucannas m ommcaHHas OKPY>KHOCTH

TpeyrojbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COePKAHUSA
6 I'eomerpust
6.1 YersipéxyroynbHuku. [lapannenorpamm, ero npu3sHaku U CBOMCTBA
6.2 [TpssMoyronpHUK, pOMO, KBaJpaT, X MPU3HAKKA U CBOHCTBA
63 Tpaneuus, paBHoOOKas Tpaneuus, e€ cBOMCTBa U npusHaku. [IpsmoyronabHas
. Tpaneuus
6.4 Merton ynBoenuss Mmenuansl. LlenTpanpHas cummetpus. Teopema daneca u
' TEOpeMa O MPONOPLIUOHAIIBHBIX OTPE3KAX
6.5 CpenHue TuHUYM TpeyrojbHUKA U Tpaneuuu. LleHTp macc TpeyroyibHHKa
6.6 [Togobue TpeyronbHUKOB, Kod(pdunueHnt mnomodusa. [lpusznaku momoOust
. TpeyrojabHUKOB. [IpumMeHeHne nogoous npy peleHu NPakTUIECKUX 3a1a4
6.7 @opmynibl AN IUIOLMIAAU  TPEYrojibHUKa, MapajiesiorpaMMa, pomba W
' Tpaneuuu
CroiicTBa miomaae reomerpuueckux ¢uryp. OTHOIICHHE TLIOMAIEH
6.8
Mo00HBIX (hUTyp
6.9 Breruncnenue miomanaei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KIJIETYATOU
' Oymare
6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHuu
' MPaKTUYECKUX 3a/1a4
CHHyC, KOCHMHYC, TaHT'€HC OCTPOrO YIJIa HPSIMOYIOJIBHOI'O TpPEYroOJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO.  TPUTOHOMETPHYECKHE
¢byuxun yrios B 30°, 45° u 60°
6.1 BrnucanHble M LEHTpaibHBIE YIVIBI, YrOJd MEXIY KacaTelIbHOM U XOpIOM.
' VYTIubl MEXIY XOpAAMH U CEKYIIUMHU
6.13 Brniucannbie v onrcaHHbIE YETHIPEXYTOJIbHUKH
6.14 B3anmHoe pacnonokeHue IByX OKpyxHocTed. KacaHue OKpyKHOCTEH.

OO61ue kacaTenbHbIE K ABYM OKPYXHOCTSAM

9 KUIIACC




Kon

HpOBepﬂeMbIﬁ 3JEMEHT COACPKAaHUA

6 I'eomeTpus
61 Cunyc, kocunyc, Tanresc yrioB ot 0 g0 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYJIIbI IPUBEACHUS
Pemenue tpeyroiabHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. PemieHnue
6.2 MPAKTUYECKUX 3a7ad C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB MU TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanue nonobus. [lomodre COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema o nmpousBeeHHH OTPE3KOB XOP/, TEOPEMBI O MPOU3BECHUU OTPE3KOB
' CEKYIIHX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bekrop,  nmnuna  (MOmyJib) BEKTODA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 IIPOTUBOINOJIOKHO HANpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallii HaJl BEKTOpamMH. Pa3nokeHue BeKTopa o JAByM
HEKOJUIMHEAPHBIM BEKTOPAM
6.6 Koopaunats! BekTopa. CkansipHOe MpPOU3BEECHUE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJICHUS JIUH U YTJIOB
JlexapToBbl KOOPJIMHATH! HA IUIOCKOCTH. YPaBHEHUS NMPSAMOUW M OKPYKHOCTH B
6.7 KOOpJMHATaX, MepeceueHne OKPYKHOCTEH U NmpsiMbIX. MeTo KOOpAMHAT U €ro
IIPUMEHEHNE
6.8 IIpaBUIBHBIE MHOTOYTOJIBHUKH
6.9 Jlnuna okpykHOCTH. ['pagycHas U paauaHHas Mepa yria, BHIYUCICHUE JUIUH TyT
' OKpYKHOCTEH
6.10 [Tnomane kpyra, CEeKTOpa, CErMeHTa
611 JIBIDKEHHSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUM QUryp (3JeMEeHTapHbIe

npeactasieHus). [lapannensusiit nepenoc. [loBopor




IPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUAA OCHOBHOI OBPA3OBATEJIBHOM
HNPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

Kon
NPoBEePAEMOro
TpeOOBaHMS

IIpoBepsiemble TpeOOBaHUS K IPEAMETHBIM pe3yJIbTaTaM
OCBOCHHS OCHOBHOM 00pa30BaTe/IbHON MPOrPaAaMMbI OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe ®PI'OC

YMeHue onepupoBaTbh IOHATUSMH: MHOXKECTBO, ITOJAMHOKECTBO,
OIepanyy HaJ MHOXXECTBAMM; YMEHHUE OIEpUPOBATH IOHATUSMM:
rpa¢, cBsA3HBIA Tpad, AepeBo, LUK, NPUMEHITh UX MPU PELICHUU
3aJla4; yMEHHE HCII0JIb30BaTh I'pauuecKoe MpeicTaBIeHue MHOXKECTB
JUIsL OIIMCAHUS PEAJIbHBIX IIPOLIECCOB U SBICHUH, IPU PELICHUU 3a1ad

H3 Ipyrux y‘le6HHX npeaMETOB

YMeHue onepupoBaTh MOHATUSAMM: OINpPENEIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE pPACIO3HABAaTh MWCTUHHBIE W  JIOKHBIE
BBICKA3bIBAaHUSA, INPUBOJUTH IIPUMEPbl W KOHTPIPHUMEDPBI, CTPOUTH

BBICKA3bIBAHUSA U OTPpULIAHUS BBICKa3bIBaHUH

VYMeHue omnepupoBaTh NOHATHUSMU: HATYpaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE 4YHUCJO, JEJIMMOCTh HATypaJbHBIX 4YHUCEJI, MPU3HAKU
NETUMOCTH, IIeJI0€ YHUCIIO, MOIYNb 4Hucla, OOBIKHOBEHHas ApoOb U
NecsiTUUHas IpoOb, CTaHIAPTHBINA BUJ YHCIA, PAallMOHAIBHOE YHCIIO,
UppAlMOHATIFHOE 4YHCIIO, apudMETHUYEeCKHl KBaJpaTHBIH KOpPEHb;
YMEHHE BBIMOJHATH JIEUCTBHS C  YHUCJIaMH, CpaBHUBATh U
YHOOPSANOYMBATh YHUCJA, NPEACTABISATh YHCIA HA KOOPAWHATHOMN
NpsIMOM, OKPYIJIATh YHUCJA; YMEHHUE JeNaTh MNPUKUIKY U OICHKY

pe3yybTaTa BIYUCICHHI

YMeHue onepupoBaTh MOHATUAMM: CTEHEHb C LIEJbIM IOKa3aTeeM,
apuMeTHUeCKUl KBaJpaTHBIH KOpEHb, MHOTOYJIEH, anredpandeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOW CTENeHU
0oJbIlle E€AMHMIIBI; YMEHHE BBIIONHATH pacy€Tel Mo Qopmysam,
npeoOpa3oBaHusl MEIBIX, JIpPOOHO-PAIMOHATBHBIX BBIPAKEHUU U
BBIPOKECHUM C KOPHSMH, Pa3I0KCHHE MHOTOYJICHA HAa MHOXKUTEIH, B
TOM 4YHCJIE C UCIONb30BaHUEM (OPMYT pPAa3HOCTH KBAApPaTOB H

KBaJpaTa CyMMBI U pa3HOCTH

YMeHue OIICPpUPOBATH IOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHHUC C




OJIHOWM IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JIMHEHHBbIE M KBAJPATHBIC ypaBHEHUS,
JIpOOHO-paIMOHANILHBIE YPABHEHHUS C OJHOW TMEPEMEHHOM, CHUCTEMBI
JBYX JIMHEUHBIX YPaBHECHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble M JpOOHO-pallOHAJIbHBIE HEPAaBEHCTBA C  OJHOU
IIEPEMEHHOM, B TOM YHUCJIE [IPU PELIECHUU 3a1a4 U3 APYTUX MPEAMETOB
U TPaKTUYECKUX 3a7a4d; YMEHHE HCIIOJIb30BaTh KOOPAHMHATHYIO
OpsSMYI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300pa)KeHUs peleHun

ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHne onepupoBath MOHATHAMU: QYHKUUS, rpaduk QyHKIMH, HYIHA
byHKIHH, POMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yOBbIBaHUS, HAWOOJbIIEE M HAUMEHbIICE 3HAYCHUS
byHKLINY; yMEHUe OIIepPUPOBATH MOHATUSIMU: npsmMast
HNPONOPLUOHATIBHOCTD, JIMHEHHA (QYHKIMS, KBaapaTu4Has (yHKIHS,
oOpaTHass NPOMOPIMOHATIBHOCTh, Mapabona, rumnepOoia; yMeHHUe
CTPOUTH IpaduKu QyHKIHUH, UCTIONB30BATh TPa(UKU AJIS ONpPeIeICHUS
CBOHCTB IIPOIIECCOB U 3aBUCHMOCTEH, JJISl peIIeHHs 3a1ad U3 APYTHX
y4eOHBIX TIPEIMETOB W pPEaJbHOW JKU3HH, YMCHHE BBIPAXKaTh

dbopMyIaMu 3aBUCUMOCTH MEXIY BeTHIMHAMU

YMeHnune OIIepupOBaTh HOHATHUSAMU: HOCJIEI0BATEIBHOCTD,
apudmMeTHueckass M TeOMeTpHYecKas  IPOrPecCHH;  YMEHHE
UCIOJIb30BaTh CBOMCTBA IMOCIJIEOBATENBHOCTEH, (OPMYJIBI CyMMBI U
o0miero wieHa MpU PEUIeHUWH 33a/1ady, B TOM YHCIE 3a7ad U3 APYTux

y‘le6HHX npeaAMETOB U peaﬂBHOﬁ JKHN3HHU

YMeHue pemiath 3aJayd pa3HbIX TUIOB (B TOM 4YHCIIE€ HA MPOLIEHTHI,
IO M 4YacTH, JBWXKEHHE, padoTy, IIEHy TOBAapOB MU CTOMMOCThb
MOKYTIOK U YCJIYT, HAJIOTH, 337ja4i U3 00JaCTH yIpaBJIEHUS JIMYHBIMU U
ceMeWHbIMM  (UHAHCAMH); YMEHHE COCTAaBIATH  BBIPAKCHHSA,
YPAaBHEHUs, HEPAaBEHCTBA M CHUCTEMbl 110 YCJIOBHUIO 3aJayH,
UCCIIE/IOBaTh MOJTYYEHHOE PELICHHE W OICHWBATh MPaBIONOJI00HOCTD

MOJTYYCHHBIX pC3YyJIbTATOB

YMeHue onepupoBath NOHATUAMU: (UTYpa, TOUKA, OTPE30K, MpsMas,
Jyd4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUH TPEYroOJbHUKU, NPSIMOYTOJIbHBIM TpPEyrojbHUK,

MeauaHa, OUCCEeKTpUca M BBICOTA TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK,




napajuiesiorpaMM, pomMO, HNpPSIMOYTOJIBHUK, KBajpar, Tpamnerus;
OKPY’KHOCTb, KpyT, KacaTellbHasl, 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; yMeHue pemaTh 3aJauyd, B TOM YHCIIE U3 MOBCETHEBHOMN
JKU3HM, HAa HAXOXKICHUE T'€OMETPUYECKUX BEJIIMYMH C IPUMEHEHUEM

U3yUYEHHBIX CBOUCTB GUryp U (hpakToB

10

YMeHue onepupoBaTh MOHATHSAMU: PaBEHCTBO (UIYp, PABEHCTBO
TPEYTOJIBHUKOB; MapajulebHOCTh M NEPIEHAMKYISPHOCTh MPSIMBIX,
yrojl MEXAy NpsSMbIMH, NEPHEHIUKYJSAP, HAKIOHHAs, HPOEKIHs,
nojnobue ¢puryp, nogo0HbIE TPEYTOJIbHUKHU, CHUMMETPHUSI OTHOCUTEIBHO
TOYKM W TIPSMOW; YMEHHE pPAaclio3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nojgobue (Guryp, napajieIbHOCTh M MEPHCHIUKYISIPHOCTD MPSMBIX B

OKPYXKAaIOIIeM MHpPE

11

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHUE, YIoll
(BeNMYMHA yTla, CHHYC M KOCHUHYC yrja TPeyrojbHHKa), IJIOLIA/b;
yMEHHE OLIEHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKPY’KAIOLIEM
MHUpPE; yMEHHE TMPUMEHATH (GOpPMyINbl MEepUMeTpa U  IUIOIATU
MHOTOYT'OJIbHUKOB, JUIMHBI OKPY’KHOCTH W IUIOIIAAU Kpyra, o0Obema
IPSIMOYTOJIBHOTO MapaljlefieNune1a; yMEHHE NPUMEHSATh MHPU3HAKU
pPaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TpPEyroOJIbHHKA,
teopemy Iludaropa, TpPUrOHOMETpUUECKHUE COOTHOLICHHS IS

BBIYMCJICHUS JUIUH, PACCTOSHMM, IIJI0IIAIeH

12

YMeHnune wu300paxkaTh IUIOCKME (QUITYphl ¥ WX KOMOMHAIIWH,
MPOCTPAHCTBEHHbIE (QUTYPBI OT PYKH, C TIOMOMIbIO YEePTEKHBIX
UHCTPYMEHTOB U DJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAHUIO

13

YMeHue  onepupoBaTh  IOHATHAMHU:  IPSIMOYIOJIbHAs ~ CUCTEMA
KOOpAMHAT, KOOPIMHATBl TOYKHM, BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB;
YMEHHME HCIIOJIb30BaTh BEKTOPbl U KOOPAMHATHI AJI NPEACTABICHUA
JMaHHBIX W pELIeHMs 3aJady, B TOM 4YHCIE U3 JAPYyTruxX Y4eOHbIX

npeaAMETOB U peaHBHOﬁ KHN3HHU

14

YMeHue onepupoBaTh TOHITHSAMHU: CTOJOMKOBBIE M  KPYTOBBIE
IUarpaMMmbl,  TaOJHWIBI, CcpeaHee  apupMETHYecCKoe, MeauaHa,
HauOoJiblllee M HAWMEHbINIEEC 3HAYCHHS, pa3Max YUCIOBOro Habopa;

YyMEHHE  W3BJIEKAaTh, MHTEPOPETUPOBATH M  IPEOOPa3OBHIBATH




uHpOpMaLMIO, MpEACTaBICHHYI0 B TaOlMIIAX M Ha JAuarpammax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX IIPOLIECCOB U
ABJICHUM; yMEHHE pacllO3HaBaThb W3MECHYMBBIE BEIUYMHBI B

OKpY aroIleM MUpe

15

YMeHue OomepupoBaTh TOHATHAMU: CIYYalHBIA OMBIT (CITy4YalHBIN
SKCTIEPUMEHT), dJEMEHTapHOEe COOBITHE (DJIIEMEHTApHBIH HCXOJ)
CIIy4ailHOro oOmbITa, CilIy4ailHoe COOBbITHE, BEpPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTH CIy4YaillHbIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMH JJICMCHTAPHBIMU COOBITHUSIMU; YMEHHE peIlaTh
3a/layl METOJOM OpraHM30BaHHOIO Iepedopa M C HCIOJb30BaHUEM
NpaBWJia YMHOXXEHHUS, YMEHHE OIICHHBATh BEPOSTHOCTH PEaAThHBIX
COOBITHIA W SIBJICHHIA, MOHUMATh POJIb MPAKTHYECKUA TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKpYXXamlleM MHUPE W B JKU3HH,
3HAKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €TO POJIBIO B MACCOBBIX SIBJICHUAX

16

YMenue BpIOMpaTh TOAXOMSIINNA W3YYEHHBIM METOJ JJIS pelIecHUs
3a71a4d, TPHUBOJUTH MPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKHU B
UCKYCCTBE, OIUCHIBATh OTACJbHBIC BBIJAIOIIMECS  PE3YJIbTATHI,
MOJIYYEHHBIE B XOJI€ Pa3BUTHS MAaTEMaTUKH KaK HayKH, MPUBOIAUTH
MpUMEPHl MATEMATUYECKUX OTKPBITUH U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMUPHOH HCTOpUN




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA OI'D
IO MATEMATHUKE

Kon

IIpoBepsieMblil 3JIEMEHT COAePKAHUSA

Yucna ¥ BEIUUCIIEHUS

1.1

HaTypaJIBHI:Ie U O CIbIC YHCIIA. HpI/IBHaKI/I JACIUMOCTH I ECJIBIX YHUCCII

OOBIKHOBEHHBIE W JIECSATHUYHBIE  JpOOHW,  TPOLIEHTH, OECKOHEUYHBIC

12 MEPUOANYECKUE TPOOH

13 Panmonaneupie  uncia. ApudMeTHYECKHE ONepamud C PalMOHAIBHBIMU
' YHclIaMu

14 JelictButenpHble uucna. ApudmeTudyeckue omnepanuu ¢ ACHCTBUTEIHHBIMU
‘ YUCJIaMHu

s [IpuOnmkE€HHbIE BBIUMCICHMS, MpaBUia OKPYIJICHUS, MPHUKUAKA U OICHKA
' pe3yJibTaTa BBIYMCICHUN

2 AnreGpanueckre BbIPaKCHHS

2.1 BykBeHHbIe BhIpaXkeHUs (BBIPAXKECHUS C TIEPEMEHHBIMH )

55 Crenenb ¢ uensiM nokazateneMm. CTeNneHb € pPalMOHAJIBHBIM MOKa3aTeseM.
. CaoiicTBa cTeneHu

2.3 MHorouwieHs

24 Anrebpanueckas 1pooOb

5 s ApudmMernueckuit KOpEHb HaTypajJbHOU CTEIICHH. HelictBus c
' apuMeTUYECKIMHU KOPHIMHU HATYpPaJTbHON CTETICHU

3 YpaBHEHUS 1 HEPABEHCTBA

- Lensle u npoGHO-palvioHanbHble YypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUN

35 Lensle u apoOHO-palMoHaNbHBIE HepaBeHCTBA. CHCTEMBI W COBOKYMHOCTH
' HEPaBEHCTB

33 Perienne TeKCTOBBIX 3a/1a4

4 UucnoBsie MOCIe0BaTeIbHOCTH

4.1 IlocimeqoBaTeIbHOCTH, CIIOCOOBI 3aJaHUS [TOCIEN0BATEILHOCTEN

4.2 ApudmeTrnueckass M TeoMeTpuyeckas mporpeccun. Dopmyna  CIOXKHBIX




IIPOLICHTOB

5 DOyHKIMHU
Oynkusa, cnocoObl  3amaHus  GyHkuuud. ['paduk  ysknuun. OOmacth
OTIpeNieIeHUs] U MHOKeCTBO 3HavueHuil ¢ynkuuu. Hymu dyakmum. [IpomexyTkn
5.1. 3HAKOIOCTOSHCTBA. IIpOMEXYTKM MOHOTOHHOCTH (YHKIMU. MakCUMyMbl U
MUHUMYMBl (pyHKIMM. HanGonbiiee W HauMmeHbllee 3HaYeHME (DYHKIUM Ha
IIPOMEXYTKE
6 KoopaunaTs! Ha psIMOil U IJIIOCKOCTH
6.1 Koopaunatnas npsamas
6.2 JlexapTOBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl u ux cBOcTBa
7.2 Tpeyronapauk
7.3 MHOroyroabHUKH
7.4 OKpY>KHOCTb U KpYyT
7.5 H3Mepenune reoMmeTpu4ecKux BEITUYUH
7.6 Bexkrops! Ha TUIOCKOCTH
8 BeposTHOCTB U cTaTHCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






