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IHOACHUTEJIbBHAS 3AIINCKA

['eomeTpus Kak OIMH M3 OCHOBHBIX Pa3/ENIOB IIKOJIBHONM MaTeMaTHUKH, UMEIOIIMN CBOEU IIEJIbIO
o0ecreynTh H3y4YeHHE CBOWCTB W pa3MepoB (UTYp, UX OTHOUICHHH W B3aMMHOE pacCIIOJIOKEHUE,
OMMUPAETCS Ha JOTMYECKYIO, JI0KA3aTelIbHYIO JIMHMIO. LleHHOCTh W3y4yeHUs T'e€OMETpUHM Ha YPOBHE
OCHOBHOTO 00IEro oOpa3oBaHMs 3aKII0YaeTCs B TOM, 4YTO OOYYArOIIMHCSH YYHUTCS MPOBOIUTH
JOKA3aTeJIbHbIE  PACCYXKJEHUS, CTPOUTh JIOTUYECKHE YMO3aKJIIOUEHHUs, JI0KAa3blBaTb HCTHUHHbIC
YTBEPKACHUSI U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYXKIEHUS «OT IPOTHUBHOIOM,
OTJIMYATh CBOICTBA OT MPU3HAKOB, (POPMYIUPOBATH OOPATHBIE YTBEPHKACHUS.

Bropoii 1enbio n3ydeHus reoMeTpuu SABJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU pEeLICHUH
KaK MaTeMaTU4YeCKUX, TaK U MPaKTHUYECKUX 33aJa4, BCTPEUAIOIIUXCS B peajbHOoM *u3Hu. OOydaromuiics
JOJDKEH HAYYHUTBHCS ONPENENUTh T'€OMETPUYECKYI0 (UTYpy, ONHCATh CIOBAaMH JAHHBIA 4YEpTEXK WU
PUCYHOK, HAWTH IUIOIIA[b 3€MEIBHOTO y4YacTKa, PacCYUTaThb HEOOXOAMMYIO UIMHY ONTOBOJIOKOHHOTO
Kabenss wuiau TpeOyemble pasMephl Trapaxa i aBTOMOOMIS. JTOMY COOTBETCTBYET BTOpas,
BBIYMCIIMTENIbHASL JIMHUS B H3ydyeHUU reomeTpuu. llpu pemeHun 3agad NpakTHUECKOrO XapakTepa
00yYaroIUICs YIUTCS CTPOUTh MaTeMaTHUECKUE MOJETH PEabHBIX JKU3HEHHBIX CUTYAIHi, TPOBOIUTH
BBIYMCIICHHS U OLIEHUBATh a/ICKBATHOCTh MOJIyYEHHOTO pe3yjbTaTa.

Kpaiitne BaxkHO mOAYEPKUBATH CBSA3M TEOMETPHUU C JAPYTUMHU y4eOHBIMU MpeaIMeTamH,
MOTHBHUPOBATh HUCIOJb30BaTh OINPEIEIIEHUS TIE€OMETPUUECKUX (UTYp M TOHATUH, JAEMOHCTPHUPOBATH
MPUMEHEHHE TOJIYYeHHBIX YMEHHMH B (PU3MKE U TEXHHKE. JTH CBSI3M HamOojee spKO BHUIHBI B TeMax
«Bekrtops», «TpuronoMerpudeckrue cOoTHOIEHUs», «Meton koopaunat» u «Teopema ITudaropay.

YueOubiii kypc «['eoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIC pa3felibl COACpPKAHUS:
«["eomerprueckne GUTrypsl W WX CBOHCTBa», «l3MepeHHME TeOMETPUYECKHX BEIHYHHY», «JleKapTOBBI
KOOpJMHATHI Ha MIIOCKOCTHY, «BekTopbl», «/IBuxkeHus miockoctny, «IIpeodpazoBanus momnodus».

Ha uzyuenne yueOHoro kypca «I'eometpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacos (2 yaca B
Hezento), B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIENIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Haganpnele mnoHATHA TeomeTpuu. Touka, mpsMas, OTPE30K, Jyd4. Yros. Buael yrios.
Beprukanbabele U cMmexHble yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuk. IlapamnensHocTs U
NEPIEHIUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypel. OCHOBHBIE CBOHCTBa OceBOil cummeTpuu. IlpuMmepbl cumMMeTpuu B
OKPYKaIOILIEM MUDE.

OCHOBHBIE TOCTPOEHHUS C IOMOLIBI0 ILUPKYyIs M JuHeiku. TpeyronpHuk. Beicora, menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOr0 TpeyrojabHuKa. [Ipu3Haky paBeHCTBA TPEYTOJIbHUKOB.

CpolicTBa M NpU3HAKM MapajljiesbHbIX NpsAMbIX. CyMMa yIJoB TpeyrojbHHUKAa. BHelIHHE yribl
TPEYrOJIbHUKA.

[IpssmoyronbHblii  TpeyroiabHUK. CBOWCTBO  MEAMaHbl  NIPSIMOYTOJIBHOIO  TPEYTrOJbHHKA,
IIPOBENEHHON K runoreHyse. [Ipu3Haku paBeHCTBA IPSMOYTOJIBHBIX TPEYTrOJIBHUKOB. [IpsAMOyroiapHbIi
TPEyroJibHUK ¢ yriaom B 30°.

HepaseHncTBa B reOMEeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE JJIOMAaHOH, Teopema
0 GosbLIeM yrie 1 OoJblIel CTOPOHE TpeyroyibHUKA. [lepneHuKysp 1 HaKJIOHHAs.

I'eomerprueckoe MecTo To4eK. buccekTpuca yria U CepeIUHHBINA NEPIEHIUKYISIP K OTPE3KY Kak
TrE€OMETPUUYECKNE MECTA TOYEK.

OKpy’>KHOCTb U KpYT, XOpJa U JAUaMeTp, UX CBoWcTBa. B3auMHoe pacronoxeHue OKpYKHOCTH U
npsmoin. KacarenpHas u cekymass K OKpYKHOCTH. OKpY:KHOCTb, BIIMCaHHass B yroj. Brucannas u
ONMCaHHasl OKPYKHOCTH TPEYTOJbHHUKA.

8 KVIACC

UYereipéxyronbHuku. llapamienorpamMm, ero mnpu3Haku M CcBOMCTBA. YacTHble ciaydau
napajuiesiorpaMMoB (TIpsIMOYTOJILHHUK, POMO, KBaJpar), UX MPU3HAKK U CBOMCTBA. Tpanerus, paBHOOOKas
Tpaneuus, e€ CBOMCTBa U Mpu3Haku. [IpsimoyronpHas Tpanenus.

Meron yaBoenuss Menuanbl. LlenTpanbHas cumMmerpus. Teopema @Paneca U Teopema O
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TUHUY TPEyTroidbHUKA U Tpanenuu. [lenTp macc TpeyronpHuKa.

[Tonobue TtpeyronbHUKOB, KodhduuueHtT monodbus. IIlpuzHakum nOAOOUS TPEYrOIHHUKOB.
[IpumeneHnue nmogo0ust MPU PEIICHUH MPAKTHUYECKUX 3a/1a4.

CpoiicTBa tuiomaneii reomerpudeckux ¢Guryp. Dopmymnbl Ans  IUIOMIAAXW  TPEYroJIbHHKA,
napajuiesorpamma, pom06a u Tpanenuu. OTHOIIEHUE TUTOMIAACH MOI00HBIX UTyp.

Brruncnenue miomaaei TpeyroJbHUKOB M MHOTOYTOJILHUKOB Ha KIIETYaTOl Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [udaropa npu pemeHny npakTUUYECKUX 3a]1a4.

CuHyc, KOCHMHYC, TaHI€HC OCTPOrO yria NpsIMOYTOJbHOTO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. TpuroHoMmerpuueckue GpyHkuuu yrios B 30, 45 u 60°.

Bnucanubie U HeHTpalIbHbIE YIIIbI, YTOJI MEXIY KacaTelIbHOW U XOpAOH. YTJbl MEXAY XOpAaMu U
CeKyImuMHu. BmucanHble © ONHCaHHBIE YETHIPEXYTOJIBHUKH. B3awmMHOE pacroioKeHHue JBYX
okpyxHocteil. Kacanue okpyxHocteit. OO1iue kacareabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB ot 0 mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO.
@opMyJIbI IPUBEIACHUS.

Pemienue TpeyroapHrkoB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. PellleHne mpakTH4ecKuX 3a1a4
C UCIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB M TEOPEMbI CHHYCOB.

[IpeobpazoBanne mogodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa o npou3BeACHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEACHUU OTPE3KOB CEKYIIUX, TeopeMa
0 KBaJIpaTe KacaTeJbHOM.



Bekrop, mmHa (MOysb) BEKTOpa, COHANpaBIEHHbIE BEKTOPHI, IPOTHBOIOJIOKHO HAIPaBICHHbIC
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpallMM HaJ BeKTopamu. PasnoxeHue
BEKTOpa IO JBYM HEKOJIMHEapHbIM BekTopaM. KoopanmHaTel BekTopa. CKalsipHOE HPOU3BEACHUE
BCKTOPOB, IPUMCHCHHUC JIs1 HAXOXKACHUA OJIUMH U YIJIOB.

JlekapToBbl KOOpJIMHAThl Ha IUIOCKOCTH. YPAaBHEHUS HPSAMOM M OKPYXHOCTH B KOOpAMHATaX,
[IepeceyeHre OKPYKHOCTEN U IpsIMbIX. MEeTOI KOOPAUHAT U €ro IPUMEHEHHE.

[IpaBunbHBIE MHOrOyrojabHUkH. JlimHa oOKpyxkHOCTH. ['pagycHas M paavaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyxkHocTel. [limomans kpyra, ceKTopa, CerMeHTa.

JIBIJKEHHsI IUIOCKOCTM U BHYTPEHHHE CUMMETpUM (Uryp (dJI€MEHTapHble IPEeACTaBICHUs).
[TapannensHb1i iepenoc. [1oBOpoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMA IIPOI'PAMMbLI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTaThl  OCBOSHHUS  Tporpammbl  ydeOHoro kypca  «['eomeTpus»
XapaKkTepU3yIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPOUUIOMY W HACTOAIIEMY POCCHUHCKON MaTeMaTHKU, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCHMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K
HCIIOJIb30BaHUIO ITHX JOCTH)KCHHUH B IPYTUX HayKaxX WM MPUKIAIHBIX cepax;

2) rpa:kKI1aHCKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K  BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaju3allil ero Ipas,
MPEJICTABJICHHEM O MAaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHIA,
MpoLeayp TpaxkIaHCKOro o0IlecTBa (HAampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHHUIO
STUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHIKEHUW HAyKH, OCO3HAHUEM
BAKHOCTU MOPAJIbHO-3THYECKUX IPUHLUIIOB B IEATEIbHOCTH YYEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE Yy4yacTHE€ B pEHICHUH MPAKTUYECKUX 3a/lad MaTeMaTU4YeCKOu
HaIlPaBJIEHHOCTH, OCO3HAHUEM Ba)XKHOCTH MATEMAaTHYECKOTO 00pa30BaHUs Ha MPOTSHKCHHH BCEH >KH3HU
JUISL YCIEITHON TPO(EeCCHOHATLHOM NIEATEIPHOCTH U PAa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM
BBHIOOPOM U MOCTPOCHHEM HMHIMBUIYaIbHOW TPACKTOPUU 0Opa30BaHUS U KU3HEHHBIX IUIAHOB C y4ETOM
JMYHBIX HHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEIH;

4) acTeTHYECKOE BOCIIUTAHHE:

CIIOCOOHOCTBIO K OMOILMOHATBHOMY M ICTETHYECKOMY BOCHPHUSITHIO MAaTEeMaTHYECKHUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHUN, YMEHHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI'0 MO3HAHUSA:

OpHUEHTAIINeH B JESTEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayYHBIX MPEJCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS Y€JIOBEKA, MPUPOJBI U OOIIECTBA, IOHUMAaHUEM MaTEMaTUYECKON HAYKH Kak
cdepbl YeNOBEYECKON NesITeNbHOCTH, 3TAMOB €€ Pa3BUTHS U 3HAYMMOCTH AJS Pa3BUTUS ITUBUIM3AIINH,
OBJIQJICHUEM SI3bIKOM MaTEMaTUKH M MAaTeMaTHUYeCKOW KYJIbTYpOM KaK CpEICTBOM TO3HAHUS MHPA,
OBJIAJICHUEM MPOCTEHIIIMMHU HaBBIKAMU UCCIIEA0BATENbCKOM AESITENIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (GopMUPOBAHHE KYJIbTYPbI 3A0POBbS M 3MOIMOHAJIBLHOIO
Os1aromosty4ms:

TOTOBHOCTHIO TPUMEHATh MaTEMaTUYECKHE 3HAHUS B MHTEpPECax CBOETO 3JI0POBBS, BEICHHS
3I0pOBOTO 00pa3a JKW3HH (30pOBOE MHUTaHWE, COATAHCUPOBAHHBIM DPEXKUM 3aHATHH W OTABIXA,
perynspHas ¢uznyecKass akKTUBHOCTH), C()OPMHUPOBAHHOCTHIO HaBblKa pe(IeKCHH, MPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TAKOTO K€ MpaBa APYroro 4yeiIoBeKa,

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTaIlMell Ha MPUMEHEHHEe MaTeMaTHYeCKHX 3HAHWW JUIs pelIeHus 3aaad B 00jacTu
COXPAHHOCTH OKPYKaIOIIEH Cpenbl, TIIaHUPOBAHUS MMOCTYIIKOB W OIICHKHA MX BO3MOXKHBIX ITOCJIEICTBUI
JUISL OKPYXKAIOIIe cpenbl, OCO3HAHMEM TIO0ATBHOTO XapakTepa IKOJIOTUYECKUX MPoOieM U MyTed uX
perieHus;

8) ajanTanus K U3MEHAIUMCS YCJIOBUSM COLMATBHOM M PUPOAHOM Cpe/bl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBHSIX HEOMPENEIEHHOCTH, TOBBIIICHUIO YPOBHS CBOECH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JNeATEIbHOCTh, B TOM UHUCJIE YMEHUE YUUTHCS y APYTHX JIIOAEH,
mpuoOpeTaTh B COBMECTHOM JCATEIHHOCTH HOBBIE 3HAHUSI, HABBIKM M KOMIIETEHITUN U3 OMbITA IPYTUX;

HE00XOIMMOCTHIO B JOPMUPOBAHUHU HOBBIX 3HAHUI, B TOM YKCie (OPMYIUPOBATH UICH, IOHSITHS,
TUNoTe3bl 00 O0BEKTaxX W SBIEHUAX, B TOM YHCJIE paHEEe HEU3BECTHBIX, OCO3HABATHh E(MUIIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAI[MI0, BOCIPHUHUMATh CTPECCOBYIO CHUTYAIMIO Kak
BBI30B, TPEOYIOMINH KOHTPMEP, KOPPEKTUPOBATH IPUHIUMAEMEBIE PEIICHUS U AeUCTBUS, HOPMYITHPOBATH U
OIICHUBATh PUCKHU U TTOCIICICTBUSI, POPMUPOBATH OTIBIT.



METAIIPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornuyeckue aeicTBHA:

BBISIBJISITh U XapaKTEPH30BATh CYIIECCTBEHHBIC MPU3HAKH MATEMAaTUYECKUX OOBEKTOB, MOHSITHIA,
OTHOIICHUN MEXAy TOHATUSIMH, (OPMYIHPOBATH OIPEACICHHS TIOHATUH, YCTaHABJIMBATH
CYLIECTBEHHBIN MPHU3HAK KiIaccU(UKAIMKU, OCHOBaHUS JJisi 0000IIEHUsI U CPaBHEHUSI, KPUTEPUH
IIPOBOJMMOI0 aHAJIN3a;

BOCIPUHUMATh, (opMyiaupoBaTh U MpeoOpa3oBBIBATh CYKICHUS: YTBEPAUTEIbHBIE U
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITH MAaTEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOpEUHs B (aKkTax, JaHHBIX,
HAONIIOJICHUSAX WM YTBEPXKACHUSX, MpeJiaraTh KPUTEPHH JUISl BBISBICHUS 3aKOHOMEPHOCTEH M
MPOTUBOPEUHIA;

JenaTh BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKI4YeHUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTelbCTBA MAaTeMAaTHYECKUX YTBEPXKICHHUH (MpsiMble U OT MPOTHUBHOIO),
MPOBOAUTh  CAMOCTOSATENBHO  HECIOXHBIE  JOKa3aTelbCTBA  MaTeMaTH4eCcKuX  (DaKToB,
BBICTpaMBaTh apPryMEHTAlUI0, TMPUBOJUTH TPUMEPHl M KOHTPIPUMEPHI, OOOCHOBBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBEIOMpATh CIOCOO pemIeHUs y4eOHOW 3amadd (CpaBHUBATh HECKOJIBKO BAapHAHTOB PEIICHUS,
BbIOMpaTh HanboJIee MOIXO AN ¢ YYETOM CaMOCTOSTENILHO BBIJIEICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCcKue AeiiCTBHS.

UCIIOJIB30BaTh BOMPOCHl KaK WCCIENOBATCIbCKUI WHCTPYMEHT II0O3HaHUS, (OPMYIUPOBATH
BOIPOCHI, (GPUKCUPYIOIIKE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIHLHO YCTAHABIMBATH UCKOMOE U
JaHHOE, POPMUPOBATH THIIOTE3Y, APT'YMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

MPOBOAMTH MO CaMOCTOSITEIBHO COCTaBICHHOMY IIJIaHY HECIOKHBIM SKCIIEPUMEHT, HEOOJbIIOE
UCCIIEIOBAaHUE IO YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEXKy CO0O0ii;

CaMOCTOSITENTLHO (OPMYIHUPOBaTh OOOOIIEHUS W BBIBOABI MO pe3yjibTaTaM MPOBEAEHHOTO
HaOII0/IeHNs1, UCCIIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh MOJNYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000IIEHNI;

MPOTHO3HPOBATh BO3MOKHOE pPa3BUTHE MpoIlecca, a TaKKE BBIIBUTaTh MPEINONIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBHSX.

Pa6ora ¢ undopmanmueii:

BBISIBJIAITh HEAOCTATOYHOCTh W M30BITOYHOCTh WH(GOpPMAIMM, ITaHHBIX, HEOOXOIUMBIX IS
pelIeHns 3a/1a4y;

BbIOMpATh, aHATU3UPOBATh, CHCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3ITUYHBIX
BUJIOB U (DOPM TNpeACTaBICHUS;

BbIOMpATh (hopMy MpeacTaBIeHUS HH(OPMAIIMK U WILTIOCTPUPOBATh PEIIaeMble 3a7laui CXEMaMH,
auarpamMmaMu, HHOUM rpadukoil 1 uX KOMOMHALMSIMY;

OLIEHUBATh HAJI&KHOCTh MHGOPMAIMM 1O KPUTEPHUSAM, MPEAJOKEHHBIM YUYUTEIEM WU
c(OpPMYIHPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHHKaTHBHBIE YHUBEpCAJIbHbIC Y4eOHbIE 1eliCTBUA:

BOCIIPUHUMATh U (POPMYIHUPOBAThH CYXKACHUS B COOTBETCTBUU C YCIOBHSMM M LEJISIMU OOLICHHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHHS B YCTHBIX U MUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUS 110 X0y PEUICHUS 3a/1a4i, KOMMEHTHPOBATh MOIYYCHHBIN pPe3ysIbTaT;

B XoJe OOCYXJIEHHUS 3a7aBaTh BONPOCHI IO CYIIECTBY OOCYKIaeMOil TeMbl, NPOOJIEMBI,
pemaemMoil 3aJauyM, BBICKA3bIBATh WJICH, HAICJICHHBIC HA MOMCK PEIICHUs, COMOCTABIATh CBOU
CY)XKICHHUS C CYKICHUSIMH JPYTMX YYaCTHHKOB JHAjora, oOHapyXHBaTh Pa3IUuUe U CXOJCTBO
MO3UILINH, B KOPPEKTHOU opme HopMyTupoBaTh pa3HOIIIACUs, CBOM BO3PaKEHHUS,



® TIPEICTABIATH pE3YyNbTaThl pEIICHHWA 3aJadd, OSKCICPUMEHTa, WCCIEeIOBAaHUs, IPOEKTa,
CaMOCTOSATENILHO BBIOMPATH (JOPMAT BHICTYIUICHHS C YIETOM 33/1a4 MIPE3EHTAINH U OCOOCHHOCTEH
ay/IUTOPHH;

® T[IOHMMaThb W HCIIOJb30BaTh IPEUMYINECTBA KOMAHJHOW W WHIMBUAYaJbHOH paboTHI IpH
pelnIeHny yueOHBIX MaTeMaTHYeCKUX 3a/1a4;

® [IPUHUMATH LE]Ib COBMECTHOM JICATCIBHOCTH, IJIAHUPOBATh OPraHU3AIUI0 COBMECTHOI padoThI,
pacripenenate BHIbI paboT, IOrOBapUBaThCA, OOCYXKAATh MPOLECC U PE3ynbTaT pPadOTHI,
0000111aTh MHEHHUS HECKOJIBKHUX JIIOMIEH;

® y4acTBOBAaTh B IPYNIOBBIX (popmax paboThl (00Cy)aeHUS, 0OMEH MHEHUSIMU, MO3TOBBIC LITYPMbI
U JIpyrue), BBINOJHATH CBOK 4YacTh Pa0OThl M KOOPJMHUPOBATH CBOM JCHCTBHS C JIPYTUMH
YJIeHaMH KOMaHbI, OLIEHHBAaTh KAayecTBO CBOETO BKJIaja B OOIMIMI MPOAYKT MO KPUTEPHUSIM,
cOpMyIHPOBAHHBIM y4aCTHUKAMU B3aHMOJICHCTBUSL.

PeI‘y.J'IﬂTHBHI)Ie YHHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JeHCTBUA

Camoopranu3anmusi:
® CaMOCTOSITCJILHO COCTABJIATH IUIAH, AJTOPUTM peIIeHUs 3ajavyd (WIM €ro 4acTh), BBHIOMPATH
crocod pemieHHs ¢ Y4ETOM MMEIOMIMXCA PECYpcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PEUICHUH C YUETOM HOBOM MH(OPMAIIHH.
CaMOKOHTPOJIb, SMOLMOHAJbHBII HHTEJIEKT:
® BJIAQAETh CIOCOOAMH CAMOIPOBEPKU, CAMOKOHTPOJS TIpoliecca W pe3ysibTara PEIICHHS
MaTeMaTHYECKOH 3a1a4H;
® IpPEABUACTH TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYThH IIpH pELIEHUHW 3a7a4yd, BHOCUTH
KOppeKTI/IBBI B JIOCATCIBHOCTP Ha OCHOBEC HOBBIX OGCTO?ITCJH)CTB, HafIIleHHBIX OIHI/I6OK,
BBISIBJICHHBIX TPYTHOCTEH;
L OIICHUBATH COOTBECTCTBHUEC peSYJ'H)TaTa ACATCIIBHOCTHU HOCTaBJ'ICHHOI\/’I el n yc.]'IOBI/IflM, 06’135[CH$ITI)
HpI/I‘-II/IHI)I JOCTHXKECHUA MM HCECAOCTHXKCHUA ICJIIM, HaXOAUTh OIHI/I6Ky, 1aBaThb OHCHKy
MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K koHIly 00yueHus B 7 kjacce 00yJaroIuics MOIyduT CIe1yIolue NpeIMETHbIE Pe3yIbTaThl:

PacnioznaBaTh M3y4yeHHBIE T€OMETpPUYECKHE (UTYPBI, ONPEENSITh UX B3aMMHOE PaclojOKEHUeE,
n300pakaTh reoMeTpudeckre (GUrypbl, BBIMOIHATE YEPTEKH 110 YCIOBUIO 3a7a4uu. VI3MepsTh TMHEHHbIE U
YIJIOBBIE BEIMYMHBL. PemaTe 3a/1auu Ha BBIYKCICHUE JUIMH OTPE3KOB M BEJIMYUH YIJIOB.

Jlenatb rpyOyI0 OIIEHKY JMHEHHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B peallbHOW JKU3HHU, Pa3MEPOB
MPUPOAHBIX 00BEKTOB. Pa3ianyuare pa3mMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHUHHBI.

CTpouTh 4epTeKH K FTEOMETPUUECKUM 3a1a4aM.

[Tonp30BaTbCsl NMpU3HAKaAaMU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BATh NPU3HAKKM W CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEILICHUH 3ajay.

[IpoBONTH JTIOTHUECKHUE PACCYKICHHS C UCIIOJIB30BAHUEM IT'€OMETPUUECKUX TEOPEM.

ITonb30BaTbcsl NMPU3HAKaAMH PABEHCTBA IPSIMOYIOJBHBIX TPEYIOJbHUKOB, CBOMCTBOM MEJUAHBI,
MIPOBEAEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUYECKUX 3a/a4.

OmnpenensaTh NapaieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMH CEeKyIlasl.
Ornpenenars napajuieIbHOCTh MPSIMBIX C MOMOIIBI0 PABEHCTBA PACCTOSHUNA OT TOYEK OJIHOM IPSIMOU 110
TOYEK APYrOU MPSMOM.

Pemate 3amaun Ha kieT4yaroi Oymare.

[TpoBOIUTH BBIYUCIICHHUS U HAXOAUTh YUCIOBBIC U OYKBEHHBIC 3HAUCHHS YIJIOB B TEOMETPUUYECKUX
331la4ax C HCIOJIB30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOTIOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPHU MEPECEUCHUH JIBYX MapauIeIbHBIX MPSAMBIX CeKyllel. Permare npakTuyeckue 3a1a4u
Ha HaXO0XKJICHUE YIJIOB.

Bnanerh NMOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONpEAesATh OUCCEKTpUCY YIia Hu
CEpEIVHHBIN NEPIICHIUKYJIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTa TOYEK.



@opMynHpoOBaTh OINPEACIICHUS OKPYXKHOCTM M Kpyra, XOpAbl M JHaMeTpa OKPYKHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOMCTBA IIPU PELICHUH 3a/a4.

Bragere NoOHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHMKA OKPYKHOCTH, YMETh HAXOAHUTh €€ LIEHTP.
[Tonp30BaTbest pakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYrOJIbHHUKA IIEPECEKAIOTCSA B OJTHOW TOYKE, U
0 TOM, 4TO CE€PEIUHHBIC IEPIEHANKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

BitageTs noHATHEM KacaTeIbHOW K OKPY>KHOCTH, I0JIb30BAThCS TEOPEMOU O NEPIEHANKYIIIPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHUsl.

[Tosnb30BaTbcd MPOCTEHIIMMH T€OMETPUYECKMMHU HEPABEHCTBAMHU, MOHMMATh MX IPaKTUYECKHUM
CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE IIOCTPOEHUS C TIOMOILLBIO LUPKYJIS U JINHEHKH.

K koH1y o0ydenus B 8 kiacce 00yJaronuiics Moy4duT CIeayrOIIue MpeIMETHbIE Pe3yIbTaThl:

PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, I10JIb30BAThCS UX CBOICTBAMU
IIPU PELICHUH FEOMETPUYECKHX 3a/1au.

[IpuMeHsTH CBOMCTBA TOUKU NIEPECEUEHMSI MEIMAH TPEYroJIbHUKA (LIEHTPa Macc) B PEILICHUH 3a/au.

Bragers moHsiTUEM CpelHEW JUHUM TPEYrojdbHUKA M Tpaneuuu, NPUMEHSTh MX CBOMCTBA IPHU
peuieHuy reoMeTpudeckux 3anad. Ilonb3oBareesa Teopemoit @aieca U TEOPEMOM O MPONOPLMOHATIBHBIX
OTpe3Kax, NPUMEHATh UX JUIs PEeLIEHUs PAKTUUECKUX 3a/1a4.

[IpuMeHsITh PU3HAKK [TO100US TPEYTOJIHLHIUKOB B PEHICHUH F€OMETPHUUECKHX 3a7au.

[Tonmp3oBatrbess Teopemoit Iludaropa mist pemieHuss TEOMETPUUYECKMX W NPAKTUYECKUX 3a7ad.
CTpouTh MaTeMaTHYECKYH0 MOJEIb B IPAKTUYECKHX 3aJadyaxX, CaMOCTOSTENIbHO JeNaTh 4YepTex u
HaXOJUTh COOTBETCTBYIOLIUE JITUHBI.

Bnagets noHATHSMEU CHHYCa, KOCUHYCA U TAHT€HCA OCTPOrO yrila MPsSMOYTOJIbHOTO TPEYrOJIbHUKA.
[Tosib30BaThCs STUMU MOHATUSAMU JJIS1 PELICHUS PAKTUYECKUX 3a/1a4.

Boruncnsate (pa3nuyHbBIMU CIIOCOOAMM) IUIOMIAAb TPEYroJbHUKA M TUIOIIATd MHOTOYTOJIbHBIX
¢buryp (monp3ysach, TIA€ HEOOXOIUMO, KaJIbKynsITopoM). IIpuMeHSAThP NOJy4yeHHbIE YMEHHS B
IIPAKTUYECKUX 3aJadax.

Bnagers MOHATUSMHU BIHMCAHHOTO M IIEHTPAJIBHOIO yIja, UCIOJBb30BaTh TEOPEMbI O BIMCAHHBIX
yriax, yriax Mexay XopJamMH (CeKyIIMMH) M yrile MeXJy KacaTelIbHOM W XOpIOW NpH pEeLIeHUu
reOMEeTPUUYECKUX 3ajau.

Bnagerp TDNOHSATHEM ONHMCAHHOTO YETHIPEXYTOJBHUKA, IPUMEHSATH CBOWCTBA OINHCAHHOTO
YeThIPEXYTOJIbHUKA [TPH PEIICHNUH 3a]1a4.

IIpuMeHTh NOJydEHHBIE 3HAHUS Ha MPAKTUKE — CTPOMTh MAaTEMaTHMYECKHE MOJENN IS 3a1ad
peaIbHOM JKM3HM U MPOBOAMTH COOTBETCTBYIOIIME BBIYMCIEHUS C TPUMEHEHHEM IMOA00MS W
TPUTOHOMETPUH (TIONIB3YSACH, I71€ HEOOXOIUMO, KAIBKYIIATOPOM).

K xonIty 00yuenus B 9 kijacce 00y4Jaromunics MoxyquT CIEAYIONME TPEIMETHBIC PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIMU OCTPHIX YIJIOB, HAXOJUTh C UX IOMOIIbIO pa3iIuYHbIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEelIeHHE MPSIMOYTOJIbHBIX TPEYTrolbHUKOBY). HaxomuTs (c
MOMOIIBIO KaJBbKYJISATOPA) TMHBI U YTIIBI JUI HETaOJIWYHBIX 3HAYESHUH.

[Tonb3oBaTbes GopMynaMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKHM TOXAECTBOM [Tt
HaXO0XJAECHHS COOTHOILIEHUH MEXy TPUTOHOMETPUYECKUMH BETUYUHAMHU.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB Ui HAaXOXXICHHUS Ppa3JIMYHBIX 3JIEMEHTOB
TPEYrOJIbHUKA («PELIEHUE TPEYTOJBHUKOBY), IPUMEHSATH UX MPU PELIEHUH FEOMETPUUECKUX 3aad.

Brnanets nmoHsTHsAMHU MpeoOpa3oBaHus MOA00MS, COOTBETCTBEHHBIX 2JIEMEHTOB MOJOOHBIX (UTYD.
[Tonp30BaTbesl CBOMCTBAMU 10100MS TPOU3BOJIBHBIX (PUTYP, YMETh BBIUYUCIATH JUIMHBI U HAXOJIUTH YIJIBI
y noaoOHbIx ¢uryp. IlpumeHsaTs cBoiicTBa moaoOus B MPAKTUYECKUX 3ajJadax. YMETh MPUBOIUTH
IPUMEPHI MO00HBIX GUTYP B OKPYKAIOIIEM MHUPE.

[Tonbs30BaTbCst TEOpEMaMU O IPOU3BEACHUN OTPE3KOB XOP/[I, O MPOU3BEAECHUH OTPE3KOB CEKYIIHNX, O
KBaJlpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMATh UX T€OMETPUYECKUI U (PU3UUECKHI CMBICH, TPUMEHATH UX B
pELICHNH TeOMETPUUYECKHX M (U3NYEeCKUX 3a1ad. [IpuMeHsATh CKaJspHOE MPOU3BEIECHHE BEKTOPOB IS
HAaxO0JICHUS JIIUH U YIJIOB.

ITonp30BaThCsd METOJOM KOOPAMHAT HA TUNIOCKOCTH, IPUMEHSATH €r0 B PEIICHUN I€OMETPUUECKUX U
MPAaKTUYECKHX 3a/1a4.



Bnagers NOHATHAMM TNPAaBUIBHOTO MHOTOYTOJBHMKA, JUIMHBI OKPY)KHOCTH, JUIMHBI JyTH
OKPY)KHOCTH ¥ PAaJMaHHOW MEphl YIJIA, YMEThb BBIYMCIATH IIOLIAAL Kpyra W ero dacrei. I[IpumensaTs
MIOJIyYEHHBIE YMEHHU B IPAKTUYECKUX 3a7a4ax.

HaxoauTs ocu (MU IGHTPBI) CHMMETPUH (GUTYP, TPUMEHSTH JBH)KEHUS TNIOCKOCTH B TPOCTEHININX
ClIyyasx.

[IpuMeHATH NONYy4EHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMATHMYECKUE MOJENM Ul 3a1ad
peambHOM JKM3HU M HIPOBOJUTH COOTBETCTBYIOIME BBIYUCICHUS C MPUMEHEHMEM MOA00OUS U
TPUTOHOMETPHUECKUX (PYHKIUHU (TI0JIB3YSCH, T/Ie HEOOXOIUMO, KAIBKYIIATOPOM).



MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT' PAMMBI

7 KJIACC

Kon

NpOBEPAEMOro

pe3yjabTara

6

6.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

I'eomerpus

PacrioznaBath u3ydeHHBIC T€OMETPUYCCKUE (DUTYPBI, ONIPEICIATh UX B3aUMHOC
pacrosoxeHue, n300paxarb reoMeTpuueckue (Uryphl, BBIIOJHATH YEPTEKH
[0 YCJIOBUIO 3ajauyd. M3mepsaTh JMHEHHbIE W YIVIOBBIE BEJIMYMHBL. Pemars
3a/1ayv Ha BBIYMCIIEHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB

6.2

Jenatb rpy0Oyro OLIEHKY JTMHEHHBIX U YIJIOBBIX BEJIMYMH IPEAMETOB B peabHON
YKU3HU, pa3MepoB NPUPOJHBIX O0BEKTOB. Pazmuuare pasmepsl 3TUX OOBEKTOB
110 MOPSAJKY BEIUYMHBI

6.3

CTpOI/ITB YCPTCIKU K TCOMCTPUICCKHM 3aaa4aM

6.4

Ilonb30oBaTbcsd  NpU3HAKAMHU  PABEHCTBA  TPEYIOJIBHUKOB, MCIIOJIb30BATh
IIPU3HAKU U CBOWCTBA PABHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PEILICHUH 3aa4

6.5

6.6

6.7

6.8

6.9

6.10

[IpoBOIUTH JIOTHYECKHE PACCYKICHUS C HCIOJIB30BAHUEM TI'E€OMETPUYCCKUX
TeopeM

[lonp30BaTbCcsi NpU3HAKAMM PABEHCTBA IPSMOYTOJIBHBIX TPEYrOJIBHUKOB,
CBOICTBOM  M€IWaHbl, NPOBEAEHHOM K THMIIOTEHY3€ MPSIMOYTOJIBHOIO
TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUYECKUX 3a7ad

OnpenensaTs NapaieaIbHOCTb NPSAMBIX C IIOMOLIBIO YITIOB, KOTOpBIE 00pa3yeT ¢
HUMU ceKkymas. OnpenensaTs napauieIbHOCTh IPSAMBIX C IIOMOILIBIO PaBEHCTBA
pacCTOSTHUI OT TOYEK OAHOU MPSMOM A0 TOYEK APYTrod IpsiMOit

Pemate 3amaun Ha kieTyaToit Oymare

[IpoBoaUTH BHIYMCIIEHUS U HAXOAUTh YMCIOBBIE U OYKBEHHbIC 3HAUECHHUS YIJIOB
B F€OMETPUUECKUX 3aa4aX C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpU NEPECEUCHUU ABYX
NapajuleJIbHbIX IPSAMBIX CeKylled. Pemare mpakTU4YecKHe 3a1adyd  Ha
HaXO0XJICHUE YIJIOB

Biamers NOHATHMEM T'E€OMETPUYECKOIO MeCTa TOYEK. YMEThb OIpPEIeisaTh
OMCCEeKTpUCy yIila M CEepeAUHHBbIH MEepPHeHIUKYIsp K OTpPe3Ky Kak
T€OMETPUUYECKHUE MECTA TOYEK

6.11

DopmMyIHpPOBaTh OINPEAEICHUSI OKPYKHOCTHM M Kpyra, XOpAbl M JHamerpa
OKPY’KHOCTH, TMOJIb30BaThCSI UX CBOMCTBAMHU. YMETh MPUMEHSTH 3TU CBOMCTBA
IIPY PELIEHNH 3a7a4

6.12

6.13

Brnaners mOHSATHEM ONHUCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHtp. [lomp30BaThcs akTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA TEpPEeCeKatoTCs B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHbIC
MEePIEHINKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHON TOUKE

Brnaners moHsiTMeM KacaTelbHOW K OKPYKHOCTH, IOJIB30BaThCSI TEOPEMOH O

NEPIEHANKYJIAPHOCTH KacaTeJIbHOM M paauyca, IMPOBEIEHHOIO K TOUYKE
KacaHus

6.14

[Tosp30BaThCsA MPOCTENIIMMUA F€OMETPUYECKUMHU HEPABEHCTBAMM, IOHUMATh MX
IIPAKTUYECKUM CMBICT

6.15

[IpoBOAUTH OCHOBHBIE F€OMETPUUYECKHE MOCTPOEHHUSI C MOMOIIBIO LUPKYJII U
JIMHENKHA




8 KJIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomeTpus

6.1

6.2

Pacrio3HaBaTh  OCHOBHBIE BHUJBI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
MI0JIb30BaThC MX CBOMCTBAMM IIPU PEIIEHUN F€OMETPUUYECKUX 3a]1a4
[IpuMeHsTh CBOMCTBA TOYKHM TIEPECEUCHUs] MEIAUaH TPEYrojibHUKa (LIEHTpa
Macc) B PEIICHUH 3a]1a4

6.3

6.4

Brnaners noHaTuem cpeaHel JMHUM TPEYrolbHUKA U TPalelHH, IPUMEHATh UX
CBOICTBa IIpM pEUIEHUM TIeoMmeTpuyeckux 3anad. [lomb3oBarbesi Teopemoi
daneca M TeopeMOil O MNPONMOPLHOHAIBHBIX OTPE3KaxX, HNPUMEHSTh HX UL
pelIeHHs IPaKTUYECKUX 3a]a4

[IpuMeHsATh MPU3HAKK 1MOJ00UST TPEYTOJIHHUKOB B PEHICHUH T€OMETPUYECKHX
3a1a4

6.5

[Tons3zoBatbest Teopemoit Iludaropa npnst pemieHUss TEOMETPUUECKHX U
pakTUYecKuXx 3aaad. CTpOUTh MAaTeMaTHUYECKYIH) MOJENIb B IPAKTUYECKHX
3a/la4ax, CaMOCTOATEIbHO JAeNaTh 4YepTEéX U HaXOIAUTh COOTBETCTBYIOIIME
JUTUHBI

6.6

Binagers mnoHATHMAMU CHHYCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IIPSAIMOYTOJIBHOIO  TpeyrosbHUKa. Ilonb30BaTbcs OSTUMH  HOHATUAMM UL
pELICHUs IPAKTUYECKUX 33134

6.7

Bbruncnare (pazauuHbIMU COCO0aMM) IUIOIIAAb TPEYTroJbHUKA M IUIOLIAU
MHOTOYTOJIbHBIX (QUIyp (MONB3YysICh, TIZl€ HEOOXOAUMO, KaJIbKYISITOPOM).
[TpyMEHSTh OYYEHHbIE YMEHUS B IPAKTUUECKUX 3aa4ax

6.8

Binagers NOHATHUSAMH BIHCAHHOIO M LEHTPAIBHOIO YIUIA, HCIOJIB30BaTh
TEOpEMBbl O BMIMCAHHBIX yIJax, YIJlax MEXAYy XOpAaMu (CeKyLUIMMH) U yIJe
MEXIy KacaTeJIbHOW U XOpJOH NPU PEILIECHUH N'€OMETPUUECKUX 3a1a4

6.9

6.10

BJ'IaI[eTL IIOHATUCM OIIMCAHHOTO IICTIE»IpéX}’l"O.]'H:HI/IKa, MMPUMCHSATDH CBOMCTBa
OITMCAHHOTI'O quBIpéXYFOHBHHKa IIpU pCUICHUH 3aaa4

[TpuMeHATH MONyYeHHbIE 3HAHUS HA IMPAaKTHKE — CTPOUTh MaTeMaTHYeCKUe
MOJENU JUISL 3ajad pealbHOW JKU3HM W TPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS] C MPHUMEHEHHEM I0J00us U TPUTOHOMETPHH (TIOJIb3YSCh, T
HE00X0IUMO, KaJIbKYJIATOPOM)

9 KJIACC

Kon
NpPoBePSIEeMOro
pe3yJabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 001ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUUYECKHE (YHKIIMU OCTPHIX YIJIOB, HAaXOOUTh C UX
MOMOIUIbIO PA3JIMYHBIE AJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJbHUKA («pelleHue
NPSAMOYTOJIBHBIX TPEYrOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaIbKYIATOPA)
JUIMHBI U YTJIbI JU1 HeTaOJMMYHBIX 3HAUYCHUN

6.2

[Tonb3oBaTbes (popmynamMu NMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOX/IECTBOM ISl HAXOXKJIEHUSI COOTHOIICHUN MEXIY TPUTOHOMETPHUYECKUMU
BEJIMYMHAMU

6.3

Hcnonbs3oBath T€OpeMbl CUHYCOB U KOCHHYCOB JUJISi HAXOXKJEHHUS Pa3IMYHBIX
3JIEMEHTOB TPEYroJbHUKA («pelleHHue TPEYroJbHUKOBY»), MPUMEHATh HX IMpU




PCHICHUU I'COMCTPUYICCKUX 3a1a1

6.4

Brnagets nonsTHAME npeoOpa3oBaHus MOAOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. I[Tomp3oBaTbes CBOHCTBaMU MOA0OUS MPOU3BOIBHBIX (QUTYD,
YMETh BBIYMCIATH JJIMHBI M HAXOAWTH YIIIBI Y MOJOOHBIX ¢(uryp. IIpumeHsTh
CBOWCTBA MOJOOMS B TMPAKTUYECKUX 3a7aydax. YMETb NPUBOJIUTH HPUMEPHI
MoA00HBIX (PUTYp B OKpYKAIOLIEM MUPE

6.5

6.6

ITonw3oBaThCsA TE€OpEMaMHu O IIPOU3BCACHHWHN OTPE3KOB XOPHd, O IIPOU3BEACHUU
OTPE3KOB CCKYILIUX, O KBAAPaTcC KacaTelIbHOM

[Tonmp30BaThcs BEKTOpaMM, MOHHUMATh HMX T'E€OMETPHYECKUH U (PU3UUECKUI
CMBICJI, IPUMEHATh MX B PEIIEHUM TeOMETPUYECKMX M (PU3MYECKHX 3ajad.
[IpuMeHATH CKalspHOE IPOU3BEICHUE BEKTOPOB Ul HAXOXKACHUSA UIMH U
yTJIOB

6.7

6.8

ITonw3oBaThCA MCTOJOM KOOpAWHAT Ha IIJIOCKOCTH, IIPUMCHATH €TI0 B PCHICHUHA
TCOMECTPHUICCKUX U NPAKTUYICCKUX 3a1a4

Biamers NOHATUSMH IIPaBUIBHOTO MHOTOYI'OJIBHHMKA, JUJIMHBI OKPY/KHOCTH,
JUIMHBl JYI'M OKPY)KHOCTM W paJMaHHOM MeEpbl yrjia, YMETb BBIYMCIATH
IJIOMaAs Kpyra u ero dvacred. IIpuMeHATH MOJydYEeHHBIE YMEHHUS B
IIPAKTUYECKUX 3a7a4ax

6.9

Haxomute ocuM WM LEHTPH CUMMETpHH (UTYP, TPUMEHSTH JIBMKCHUS
IUIOCKOCTH B POCTEHUIINX CIIy4asx

6.10

[TpuMeHATH MONyYeHHbIE 3HAHHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCKue
MOJEIM JUIsl 3aJad peaJbHOM JKU3HM U TPOBOJUTH COOTBETCTBYIOIUE
BBIUUCIICHUSI C IPUMEHEHHEM IOA00OMS M TPUTOHOMETPUYECKHX (DYHKIMI
(monb3ysiCh, I7ie HEOOX0UMO, KAJIBKYISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
6 I'eomerpus

HauanbHbie nmoHsaTUA reoMeTpuu. Touka, npsmasi, OTpe30K, Jy4d. Yroia. Bunubl yrios.

6.1 BeprukansHele U cMexHble yriabl. buccexkrpuca yria. JIomaHas, MHOIOYT'OJIBHUK.
[TapamienpHOCTh U NEPIEHIUKYIIPHOCTD IIPSIMBIX

6.2 Cummerpuunble ¢Gurypel. OCHOBHBIE CBOMCTBA OCEBOM cumMmeTpuu. I[Ipumepst
CUMMETPUHU B OKPYKAIOIIEM MUPE

6.3 OcHOBHBIE ITOCTPOEHMSI C MOMOUIbIO LIUPKYJIsA WU JIMHEHKU. TpeyroiabHuk. Boicora,
Me/uaHa, OMCCeKTpUCca, UX CBOMCTBA

6.4 PaBHOOeApeHHBII U PABHOCTOPOHHUIN TpeyronbHUKU. HepaBeHCTBO TpeyroibHUKa

6.5 CBoiicTBa M TpH3HAKK pPaBHOOEAPEHHOTO TpEYyrojbHHUKA. [Ipu3HaKuM paBeHCTBa
TPEYrOJIbHUKOB

6.6 CpolicTBa M NpHU3HAKK MapaJIeIbHbIX NOpAMbIX. CyMMa YIVIOB TpeyroJIbHHKA.
Bueinue yriel TpeyrojibHuKa
[IpsimoyromnbHbIl TpeyroiabHUK. CBOWCTBO MEAMAHbI PSIMOYTOJIBHOTO TPEYTrOJIbHUKA,

6.7 IPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBaA MPSAMOYTOJBHBIX TPEYTOJIbHUKOB.
[IpssMOyroabHBIN TPEYrobHUK € yriaoM B 30°
HepaBenctBa B reoMeTrpuu: HEpPaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JJIMHE

6.8 JOMaHO#, TeopemMa O OonpiieM yriae U OONbIICH CTOPOHE TPEYroJIbHHKA.
[lepneniuKkynsip ¥ HaKJIOHHAs

6.9 I'eomerprueckoe MecTo TOYeK. bruccekTpuca yriia U CepeIMHHBIN NEPIEHANKYIIAP K
OTpE3KY KaK F€OMETPHUYECKHE MECTa TOUEK

6.10 OKpyXHOCTb U KpyT, XOpJa M IuaMeTp, UX cBoilcTBa. B3aummHoe pacnonoxeHue
OKpYXHOCTH M npsiMoii. KacarenpHast U cekyIasi K OKpY>KHOCTH

6.11 OxkpyXHOCTb, BIHCaHHas B yroia. BnumcaHHas U onucaHHas OKPYKHOCTH
TpeyrojbHUKa

8 KUIACC
Kon IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
6 I'eomeTpust

6.1 UYersipéxyroyubHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [TpsiMOyTONBHUK, pOMO, KBaZpaT, UX MPU3HAKH U CBOMCTBA

6.3 Tpanenusi, paBHOOOKass Tpamenusi, €€ CcBOiicTBa W mnpu3Haku. [IpsmMoyronbHas
Tpanenus

6.4 Meton ynBoenus menuansl. LlentpanbHas cumMerpus. Teopema Paineca u Teopema o
MIPOIMOPLIMOHANIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TpeyrojibHUKa U Tpanenuu. LlenTp macc TpeyronbHuKa

6.6 [Tonobue  TpeyronmpbHUKOB, KkKo3(pduiment mnompodusa. IlpuzHaku  momobus
TpeyroJibHUKOB. [IprMeHeHre noJo0us NpH peleHNH TPAKTUIECKUX 3a/1a4

6.7 @opmyIibl U151 TUIOIIAAN TPEYToJIbHHKA, apajieiorpaMMa, poMOa U Tpaneuu

6.8 CroiicTBa miomaneii reomerpudeckux ¢uryp. OTHOIIEHUE IIIOMAAeH MOJ00HBIX
buryp

6.9 Brruucnienue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOW Oymare

6.10 Teopema [ugaropa. [Ipumenenue Teopems! [ludaropa mpu pereHnn NpakKTHYECKUX

3a1a4




CuHycC, KOCHHYC, TAHI'€HC OCTPOTO yIja MpsSMOYroJbHOIO TpeyrojibHUKa. OCHOBHOE

6.11 TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45°
u 60°
6.12 BrincanHble ¥ HEeHTpalIbHbIE YIIIbL, YTOJ MEXKAY KacaTeabHON U XOpA0H. YTIbl MEXIY
XOpAAMHU U CEKYLIUMU
6.13 BrnivcaHnHble ¥ ONMCAHHBIE YETHIPEXYTOIBHUKU
6.14 B3auMHoe pacronoxxeHue IByX OKpyxkHocTed. Kacanume okpyxHocTeit. OOmme
KacaTeJIbHbIE K JIBYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMblii 31eMeHT COepPKAHUA
6 I'eomerpust
6.1 Cunyc, xocunyc, tanreHc yrioB or 0 no 180°. OCHOBHOE TPUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHUS
6.2 Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M TeopeMa CHHYCOB. Pemenue
IIPAKTUYECKHX 33/1a4 C UCIIOJIb30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre coOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o0 mnpou3BeneHUN OTPE3KOB XOpJl, TEOPEMbl O TPOM3BENCHHU OTPE3KOB
CEKYILIUX, TEOpEMa O KBajipaTe KacaTeJabHOU
Bextop, mnmuHa (MOIyJib) BEKTOpPA, COHAIPABIEHHBIE BEKTOPBI, MPOTHUBOIIOIOMKHO
6.5 HalpaBJICHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIeEpalvu
HaJ BekTopamu. Pa3noxeHue BekTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTtopa. CKalsipHOE TNPOU3BENCHUE BEKTOPOB, INPUMEHEHWE IS
HaXO0XJACHUS JUIMH U YIJIOB
JlekapToBbl KOOPJAMHATBI HA IUIOCKOCTH. YPaBHEHUs MPSIMOM M OKPYKHOCTH B
6.7 KOOpJAWHATax, IIEPECEUECHUE OKPYKHOCTEH M MpsAMBIX. MeToa KOOpAuMHAT U €ro
MIPUMEHEHNE
6.8 [TpaBWIIbHBIE MHOTOYTOJIBHIKH
6.9 JlvHa OKPYKHOCTH. I'pagycHas u paauaHHas Mepa Yrijla, BBIUMCICHHE JUIMH YT
OKpPYKHOCTEN
6.10 [Inomane Kpyra, CEKTOpa, CErMEHTa
6.11 JIBIDKEHHMsI  TUIOCKOCTM M BHYTPEHHHE CUMMeTpuH  ¢Guryp (deMeHTapHble

npencrasienus). [lapamiensHeiil neperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBLHON TPOT'PAMMBI OCHOBHOTI'O
OBILIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemble TpeGOBaHMs K MPeAMETHBIM pe3yJIbTaTaM OCBOEHUSI
OCHOBHOM 00pa30BaTeJIbHON MPOrpaMMbl OCHOBHOIO 00111er0o 00pa30BaHus
Ha ocHoBe PI'OC

YMeHue onepupoBaTh NOHATUAMU: MHOXKECTBO, IIOJIMHOKECTBO, ONIEPALIMH HAJ
MHOXECTBaMH; YMEHHE OIEpPUPOBATh MOHATHAMU: Tpad, CBSI3HBIA Tpad,
JIepeBO, LUKJI, MPUMEHATh UX IpPU PEHICHUU 3aJay4; YMEHHUE HCIO0JIb30BaTh
rpaduveckoe MpeaCcTaBICHNE MHOXKECTB Ul OMMCAHUS PEATBHBIX MPOLECCOB U
SBIICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB

YMeHue onepupoBaTh IOHATUSAMH: ONpPEACIICHHE, aKchuoma, Teopema,
JI0KA3aTeJIbCTBO; YMEHUE PACIO3HABATh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPHULIAHUS
BBICKa3bIBaHUH

YMeHue onepupoBaTh MOHATHSMU: HATYPAIbHOE YUCIIO, TPOCTOE U COCTABHOE
YHCII0, AETUMOCTh HATYpallbHBIX YKCEN, MPU3HAKU JIETHUMOCTH, L[EJ0e YHUCIIO,
MOJTIyJIb YHCJIa, OOBIKHOBEHHAS IPOOb M JIECATUYHAS IPOOb, CTAHIAPTHBIA BH]T
YHUClIa, PalMOHAIBHOE YHCJIO, HPPAIMOHAIBHOE 4YHCIIO, apuMETHUYSCKHUI
KBaJPaTHBIA KOPEHb; YMEHHUE BBINOIHATH JEHCTBUS C YKMCIIaMU, CPAaBHUBATh U
yIOPSAOYMBATh YHUCHA, NPEACTABIATh YHCIA HAa KOOPAWHATHOM MPSMOIA,
OKPYIJISATh YHCA; YMEHHE JieJaTh MNPUKUAKY W OIECHKY pe3yibTaTa
BBIUMCIICHHI

YMeHue onepupoBaTh MOHATUSIMHU: CTENEHb C LEJIbIM  IOKa3aTelleM,
apuMeTHuecKuil KBaJpaTHBIH KOpPEHb, MHOIOWIEH, airedpanyeckas ApoOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HAaTYpaJbHOM CTENEHH OOJjbllle €TUHMIIbI,
YMEHHE BBIOJHATH pacy€Thl MO (opMysiaM, IpeodpazoBaHuUs IENbIX, APOOHO-
pallMOHATBHBIX ~ BBIPQXKEHUH M BBIPQXEHUH C KOPHSAMH, pa3ioKeHue
MHOTOWIEHAa HAa MHOXHWTEIW, B TOM 4YHCIE C HWCHOJB30BaHUEM (HOpMYI
Pa3HOCTH KBaJIpaToOB M KBaJpaTa CyMMbI H Pa3HOCTH

YMenue onepupoBaTh MOHATHSMU: YHCIOBOE PABEHCTBO, YPABHEHUE C OJTHOM
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOMN; YMEHHE
pemiaTh JIMHEHHBIE W KBaJpaTHBIC YpaBHEHUs, JIPOOHO-pallMOHATIbHBIC
YpaBHEHUSI C OJHOM NEPEMEHHOW, CHCTEMBI JBYX JIMHEWHBIX YpPaBHEHUH,
JTUHEWHbIE HEPABEHCTBA U UX CHCTEMBI, KBaJIPATHBIE M JPOOHO-pAIMOHATHHBIC
HEpPAaBEHCTBA C OJHOW NEPEMEHHOM, B TOM YHCIIE€ NPU PELICHUH 3a7ad U3
JpYyTUX TPEAMETOB U MPAKTUYECKUX 3a7ady; YMEHHE MCIOJIb30BaTh
KOOPJMHATHYIO TMPSMYI0 U KOOPAWHATHYIO TUIOCKOCTH Ui H300paskeHus
pElIEHNU YpaBHEHUI, HEPABEHCTB M CUCTEM

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKUMS, TpapuKk QYHKIUM, HYIU
(GyHKLIMH, TPOMEXYTKHM 3HAKONOCTOSHCTBA, IPOMEXYTKH BO3pacTaHUs,
yObIBaHMS, HaWOoOJNbIlIee W HaWMEHbINEe 3Ha4YeHUs (YHKIUU; yMEHUe
OIIEepPUPOBATH MOHATHAMMU: MpsIMasi MPOMOPLHUOHATIBHOCTD, JIUHEHHAs (PyHKIMS,
KBagpaTuyHas  (QyHKIUSA, oOpaTHas MPONOPLHOHAIBHOCTh, Mapaboina,
runepoosia; yMeHue CTpOUTh Ipapuku (YHKIMHA, UCIOIB30BaTh TpaduKu A
OIpe/IeIEHUs] CBOMCTB IIPOLECCOB M 3aBUCHUMOCTEH, JUIsl PELIeHHs 3ahad U3
JIpYyruxX Y4eOHBIX TPEeIMETOB U peajbHOM JKU3HM; YMEHHE BBIpaXKaTh
(dopMynaMu 3aBUCUMOCTH MEX]ly BETMUNHAMHU

YMeHue onepupoBaTh MOHATHSAMH: MOCIEAOBATEIbHOCTh, apumeTuyecKas u
reoMeTpHUYecKas IIPOrPECCUH; YMEHHE HCII0JIb30BATh CBOICTBa
nocieaoBaTeIbHOCTEH, POpPMYIIbI CyMMBI M OOILIEro WieHa IPU pellieHuH 3aj1ad,
B TOM YHMCJIE 33124 U3 IPYTUX YUEOHBIX IPEIMETOB U PEaTbHOM KU3HU




YmMmenune peuiaTth 3aaa4u pPasHbIX TUIIOB (B TOM YHUCJIC Ha NPOUCHTHI, JOJIHN U
YacTH, JIBUXKEHHE, paboTy, IEHY TOBApOB M CTOMMOCTb IIOKYIIOK W YCIYT,
HAJIOTH, 33/1a4d U3 00JIACTH YIPABJICHUS JTUYHBIMA M CEMEHHBIMU (prHAHCAMMU);
YMCHHUC COCTaBJIATH BBIPAKCHUSA, YPAaBHCHHUA, HCPABCHCTBA MW CHUCTCMBI 110
YCIOBHIO  3aJI1a4d, HWCCIICOBaTh IIOJYYCHHOE pEIICHHEe W  OICHUBATh
MPABIONOI0OHOCTH MOJYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh MOHATUSMH: (UTYpa, TOUYKA, OTPE3OK, MpsMas, Jyd,
JOMaHas, yroj, MHOTOYTOJbHHUK, TPEYroJbHUK, paBHOOCAPEHHBIH U
PaBHOCTOPOHHUI TpPEYTrOJbHUKH, IPSIMOYTOJIBHBIA TPEYroJabHUK, MEIuaHa,
OHCCceKTprca M BBICOTAa TPEYroJIbHUKA, YETHIPEXYTOJIbHUK, Mapajiesiorpamm,
pOMO, TPSMOYTOJILHUK, KBaJpaT, TPaIelus; OKPy>KHOCTb, KpYyT, KacaTeJabHas,
3HaKOMCTBO C MPOCTPAHCTBEHHBIMU (UTYpaMU; YMEHUE pelIaTh 3a/layd, B TOM
quclie U3 TIOBCEIHEBHOM >KM3HM, HAa HAXOXKJIEHUE T€OMETPUUYECKUX BEIUYUH C
MPUMEHEHUEM U3YYEHHBIX CBOMCTB QUTyp U (HaKkToB

10

11

YMeHue  omepupoBaTh  NOHATUSIMH:  pPaBEHCTBO  (QUIyp,  paBEHCTBO
TPEYrOJIbHUKOB; MapajuIeIbHOCTh M NEPHEHAUKYISIPHOCTh IPSAMBIX, YIOJ
MEXIYy HPSMBIMHU, MEPHEHIUKYJSpP, HAKIOHHAs, MpoeKuus, rnoxobue ¢uryp,
0J00HBIE TPEYTOJIBHUKH, CHMMETPHSI OTHOCUTEIHHO TOYKU U TPSMOIA; YMEHUE
pacrio3HaBaTh PAaBEHCTBO, CUMMETPUIO U 1oaodue Guryp, napamielbHOCTh U
NEePIEHAUKYIISIPHOCTD IIPSIMBIX B OKPYKarOLEM MUPE

YMeHue onepupoBaTh MOHSATUAMHU: JJIMHA, PACCTOSIHUE, YroJl (BeJIMYUHA YTJIa,
CHUHYC M KOCHUHYC yIJIa TPEYroJIbHUKA), IJIOMIalh; YMEHUE OLEHUBATh pa3Mephl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHUE NMPUMEHSITH (POPMYIIbI
nepuMeTpa M IUIOM@AAM MHOTOYTOJBHUKOB, JUIMHBI OKPYXHOCTH U IUIOLIAIN
Kpyra, o0beMa TMpsAMOYTOJIBHOTO TNapajljie/ienunea; yMEHHE TPUMEHSTh
MIPU3HAKU PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHUKA,
teopemy Iludaropa, TPUTOHOMETPHUYECKHE COOTHOIIEHHUS HJisi BBIYUCICHUS
JUIMH, PACCTOSIHUM, TUIOIIAAEH

12

YMenue n3o0paxkars MIOCKUE PUTYpPhl U UX KOMOMHAIIUU, TPOCTPAHCTBEHHBIE
GUrypel OT pyKd, C MOMOMIBI0 UYEPTEKHBIX WHCTPYMEHTOB M DIJIEKTPOHHBIX
CPEACTB 10 TEKCTOBOMY HJIM CUMBOJIBHOMY OIIMCAHUIO

13

14

15

YMeHune onepupoBaTh IOHATHAMM: IPSAMOYrOJIbHAs CHUCTEMa KOOpIUHAT;
KOOPJMHATBI TOYKH, BEKTOp, CymMMa BEKTOPOB, IIPOM3BEICHHME BEKTOpa Ha
YHUCIIO0, CKAIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHME MCIOJb30BaTh BEKTOPHI U
KOOPJMHATHI I MPEICTaBICHUs JAHHBIX W PEIICHMs 3a1ad, B TOM YUCIE U3
JIPYTUX y4EOHBIX MPEIMETOB U pEaIbHOM JKU3HU

YMeHue onepupoBaTh MOHSATHSAMHU: CTOJIOMKOBBIE W KPYrOBbIE JHArpaMMBbl,
TaONUIBI, CpefHee apupMeThdeckoe, MeauaHa, HauOoJbpllee U HauMEHbIlee
3HAYEeHMs, pa3Max YKCIOBOro Habopa; yMeHue U3BJIEKaTh, MHTEPIPETUPOBATH U
npeoOpa3oBbIBaTh HMH(MOpPMAIMIO, TMPEICTaBIEHHYI0 B TabmuIax W Ha
quarpammax, OTpaXkarollyl0 CBOMCTBA U XapaKTEPUCTHKHU PeajbHBIX IPOIECCOB
U SBJICHMI; YMEHHME paclo3HaBaTb HW3MEHUUBBHIE BEIMYHMHBI B OKPYKAIOIEM
MUpe

YMeHue omnepupoBaTh  MOHATHSAMH:  CIy4alHbI  ONBIT  (cay4yallHBIN
HKCIIEPUMEHT), IJIEMEHTApHOE COOBITHE (JIEMEHTApHBIM HCXO0J) CIYy4aiHOTO
OMbITA, CiIy4allHOE COOBITHE, BEPOSTHOCTb COOBITHS; YMEHHE HAaXOIUTh
BEPOSTHOCTH CIy4YalHBIX COOBITUH B ONBITaX C PABHOBO3MOXHBIMH
JJIEMEHTAPHBIMU ~ COOBITMSIMM; ~ YMEHHE  pelmarbh  3aJadyd  METOAOM
OpPraHM30BaHHOTO Iiepedopa M C HUCHOJIH30BAHUMEM IMPAaBUJIA YMHOXKEHHS,
YMEHHUE OLICHUBATh BEPOSTHOCTH PEANbHBIX COOBITUH W SBJICHWHA, MOHUMATh
pOJIb MPAKTUYECKH JOCTOBEPHBIX U MaJIOBEPOSATHBIX COOBITUH B OKpYXKArOIeM
MHpE U B JKU3HU; 3HAKOMCTBO C IOHATUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO
C 3aKOHOM OOJIBIIIMX YHCEJ U €r0 POJIbI0 B MACCOBBIX SBJICHHUSIX
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YMeHue BbIOWpATh MOAXOMSIINN HM3YyYEHHBIH METOA JIsA pPEUICHHs 3a/ladd,
MPUBOJIUTH IPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HH,
pacrno3HaBaTh MPOSIBJICHUE 3aKOHOB MAaTEMAaTHKU B HMCKYCCTBE, OIHUCHIBATh
OTAEJBbHBIE BBIJAIOIIMECS pE3YyJIbTaThl, MOJYYEHHBIE B XOJE pa3BUTHUS
MaTeMaTUKHU KaK HayKH, IPUBOJIUTHh IPUMEPHI MATEMATUYECKUX OTKPBITHM U UX
aBTOPOB B OT€YECTBEHHOM U BCEMUPHON UCTOPUU




IHEPEYEHD 3JIEMEHTOB COAEPKAHMUS, ITIPOBEPSAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIeMEHT cOAePKAHUA
1 Yucna v BIYKCICHUS
11 Harypasibablie u niensie yucna. [IpusHaky JenMMOCTH LEIIbIX YUCEI
1.2 OOBIKHOBEHHBIE U JICCTUYHBIE IPOOH, TPOLIEHTHI, OECKOHEYHBIE TEPUOANIECKHE TPOOH
13 Parnmonanbhbie yncia. ApudMeTHuecKue onepayy ¢ palioHaIbHBIMU YHUCIIAMHU
1.4 JleiicTBuTenpHbIC Yncia. ApupMETHIECKHE ONEPALUU C JEHCTBUTEILHBIMU YHUCIAMHU
15 HpI/I6J'II/I>KéI-£HLIC BBIUUCIICHUSI, NPaBWJIa OKPYIJIEHHs, IPUKHUIKA U OLIEHKa pe3yJbTara
BBIYUCIICHUH
2 AnrebpanuecKue BHIPAKCHHS
2.1 BykBeHHbIE BbIpaKEHUSI (BBIPAXKEHUS C IEPEMEHHBIMU )
29 Crenenb ¢ nenbiM nokasareneMm. CTeneHb ¢ palMOHAJIBbHBIM Ioka3areneM. (CBoiicTBa
CTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
25 Apudmernaeckuit KOpCHB HATypalbHOH creneHu. JleHWCTBUS C apupMETHYECKHUMHU
KOPHSIMU HaTypaJIbHOW CTETIEHU
3 YpaBHEHUS U HEpPAaBEHCTBA
3.1 Llenble U 1poOHO-paloHaNIbHBIE ypaBHEHUsl. CUCTEMBI U COBOKYITHOCTH YpaBHEHH
3.2 Llenble u 1poOHO-palOHANIbHBIE HepaBeHCTBAa. CUCTEMBI U COBOKYITHOCTU HEPaBEHCTB
3.3 Pemenue TekcToBBIX 3a1a4
4 UucnoBsle nocae10BaTENbHOCTH
4.1 IlocimenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATENLHOCTEMN
4.2 Apudmernueckasi 1 reoMmeTpuueckas nporpeccuu. opmyna cia0kKHbIX TPOIIEHTOB
5 OyHKIMH
@yHkMs, crnocoObl 3ananus ¢yHkuuu. ['padux ¢yHknuu. OOnacte omnpeneneHus u
51 MHOXecTBO 3HaueHMH ¢yHkuuu. Hymu dynxmun. ITpomexyTku 3HAKONOCTOSIHCTBA.
[IpomMexyTKM MOHOTOHHOCTH (QYHKIUH. MaKCUMyMBbl W MHHUMYMBI ()YHKIIHH.
HauOosnbIiee 1 HauMeHblllee 3HaUeHnEe (PYHKIUU Ha IPOMEKYTKE
6 KoopauHaTsl Ha IpsSMOi U TIIOCKOCTH
6.1 KoopaunaTthHas npsimast
6.2 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTprueckue GUrypsl 1 UX CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKN
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