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Beinucka uz OOII 000

3.1.6. Pabouasi nporpamma yueOHoro kypca «I'eomerpusi» nJis1 odyuyarommuxcst 7-9 kiaccos

Ha wu3ydenne yueOHOTO Kypca «I'eomerpus» oTBoamtcs 204 daca: B 7 kiacce - 68
yacoB (2 vaca B Hezento), B 8§ kiacce - 68 yacoB (2 yaca B Heneno), B 9 kimacce - 68 yacoB (2
yaca B HEJIEIIO).

Conep:xkanue o0yueHust

7 knace

Hauanbnubie nmonstua reomerpuu. Touka, mpsimMas, OTPE3OK, Jiyd. YTojd. Buasl yrios.
BeprukansHple U cMexHBIE yrubl.  buccekrpuca yria. JlomaHas, MHOIOYTrOJIbHUK.
[TapamienpHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX.

Cummerpuunbsie  ¢urypsl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpuu. [Ipumepsr
CUMMETPUHU B OKPYKAIOIIEM MUPE.

OcCHOBHbBIE TOCTPOEHMSI C IOMOIIBIO IUPKYNIs W JuHeiliku. TpeyronbHUK. BreicoTa,
MennaHa, OMCcCeKTpHca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUMN TpeyrojibHUKU. HepaBeHCTBO TpeyroabHHUKA.

CBoiicTBa M MpHU3HAKM DPABHOOEIAPEHHOrO TpeyrosibHUKa. IIpu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CpolicTBa 1 IpU3HAKU NAapAJUIEIbHBIX IpsMbIX. CyMMa yIiloB TpeyrojbHuKa. BHeninue
YTJIbI TPEYTOJIbHUKA.

IIpsimoyronbHblil TpeyronbHUK. CBOMCTBO MeAMaHbl NPSIMOYTOJBHOTO TPEYrOJIbHHKA,
IIPOBEICHHOW K runoreHyse. [Ipu3sHaku paBeHCTBA IIPAMOYTOJIBHBIX  TPEYrOJBHUKOB.
[IpssiMOYyTOJIbHBIN TPEYTOJIBHUK C YriioM B 30°.

HepaBeHcTBa B reomeTpuu: HEPABEHCTBO TPEYIrOJbHUKA, HEPABEHCTBO O JUJIMHE
JOMaHoM, TeopeMa o OoJiplieM yrie U OoJblIel CTOpOHE TpeyrojbHHKa. [lepnenaukymnsp u
HAaKJIOHHASI.

I'eomerpuueckoe MecTo TOYEK. buccekTpuca yriia U CEpeIUHHBIN NEPHEHAUKYIAp K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OxpyXHOCTb M Kpyr, XOopJa M JUaMeTp, MX CBOWCTBAa. B3aumMHOe pacrosioxeHue
OKpYXHOCTH M mnpsiMoil. KacarenbHas u cexymas K oKpyxkHOcTU. OKpYyXKHOCTb, BIIUCaHHAas B
yroJ. Bincannas 1 onucaHHasi OKpYKHOCTH TPEYTOJIbHUKA.

8 kirace

Yersipexyronpauku. [lapamienorpamm, ero mpu3Haku M CBOWCTBA. YacTHbIE ciydan
napauienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpamneuus, ee CBOMCTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meton ynBoenus menuansl. LlentpanbHas cumMerpust. Teopema Paieca u Teopema o
IPOMOPLUOHAIIBHBIX OTPE3KaXx.

CpenHue TMHMM TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue  TpeyrosbHHKOB,  Kod(hduiument  momodus.  [lpusHakm  momoOus
TpeyroabHUKOB. [IpuMeHeHne o Jo00us IpH PellICHUH MPAKTHYECKUX 3a]1ad.

CaoiicTBa momazeit reomerpuyeckux puryp. @opMyisl JUIsl IOLMAAN TPEYroJbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAeH MOJOOHBIX QUTYD.

Brruncnenue miuomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema IIudaropa. Ilpumenenne Teopemsl [ludaropa npu pemieHnd NpaKTHUECKUX
3a1ad.

CuHyC, KOCHHYC, TaHT€HC OCTPOTO yrja IpsIMOYTOJIBHOTO TpeyrojapbHuka. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue pyHkmuu yrios B 30, 45 u 60°.

BrnivcaHHbIE U LIEHTpaJIbHBIE YIJIbI, YIOJ MEXY KacaTeJIbHOM U XOpAOH. YTJIbI MEXIY
XopAaMM W CEeKyIIMMH. BrucaHHble U ONHMCaHHBbIE YETHIPEXYTOJbHUKU. B3aumHoe



pacmojyoxeHne JBYyX OKpyxkHocTed. Kacanme okpyxkHoctel. OOmue kacaTelbHbIE K JIBYM
OKPYKHOCTSIM.

9 kiace

Cunyc, xocunyc, tanreHc yrioB ot 0 nmo 180°. OcHOBHOE TpPUIOHOMETPUUECKOE
TOXKAecTBO. DOPMYIIbI TPUBEICHMSL.

Pemenne TtpeyronpHukoB. TeopemMa KOCHHYCOB M TEOpeMa CHUHYCOB. Pemenue
IPAaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHEM TEOPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.

[IpeobpazoBanue momodusi. [1om006me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mnpousBeneHHMH OTPE3KOB XOpA, TEOPEMbl O IPOM3BEAECHUU OTPE3KOB
CEKYILHUX, TEOpEMa O KBaApaTe KacaTeJIbHOM.

Bekrop, nnuHa (MOAynb) BEKTOpa, COHAIIPABICHHBIE BEKTOPBI, ITPOTHUBOIIOJIOKHO
HAIPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BeKTOpaMu. Pa3noxeHue BeKTopa 10 JByM HEKOJUIMHEApHbIM BeKTopaM. KoopanHaTsl BEKTOpA.
CKaJIS'IpHOe MPOU3BCACHUC BCKTOPOB, IPUMCHCHHUC JI HAXOXKIACHUS JJIMH U YIJIOB.

JlekapTOBbl KOOpAMHATBHl Ha IUIOCKOCTH. YpaBHEHHs NPSAMOM M OKPY)XHOCTH B
KOOpJMHATaX, [IEPECEUECHUE OKPYKHOCTEH U NPSIMbIX. MeTO1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBusabHBIE MHOIOYTOJbHUKHU. JlIMHA OKpyXHOCTHU. ['pagycHas M pajguaHHas Mepa
yTJla, BBIYMCICHUE JUIMH 1yT OKpyKHOCTeH. [Inomane kpyra, cekropa, CErMeHTa.

JIBI)KEHHMsI IJIOCKOCTH W BHYTpEHHHE CUMMeTpuM  ¢uryp (3J€MeHTapHbIe
npeacrasienus). [lapamnensueiit neperoc. [1oBopoT.

IlnanupyemMble pe3y/ibTaThl OCBOCHUSI MPOrpaMMbl y4eOHOro Kypca «['eomeTpusi»

JIN4YHOCTHBIE Pe3yJbTAThI

JInyHOCTHBIE Pe3yJbTAaThl OCBOCHHUS IPOTPaMMBI ydeOHOro Kypca «l'eomeTpus»
XapaKTEepPU3YHTCA:

1) maTpHOTHYeCKOe BOCIIMTAHHUE:

- NOpPOSBIICHHMEM HHTEpeca K NIPOLUIOMY M HACTOSIIEMY POCCHUICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHWEM K JOCTHKEHUSIM POCCHUMCKMX MAaTEMAaTUKOB W POCCHICKOU
MaTEeMaTUYeCKOW IKOJIbl, K UCIIOJIb30BAaHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) TpaxIaHCKOe H JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

- TOTOBHOCTHIO K BBITIOJTHEHUIO OOS3aHHOCTEH TpakJaHMHA W peaju3allii €ro Mpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKMX OCHOBaX (YHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
ABJIEHUH, TPOLIETYp TPakJJaHCKOTO 00IIecTBa (HampuMep, BHIOOPHI, OIMPOCHI), TOTOBHOCTHIO K
OO0CYXXJIEHUIO ITUYECKUX MPOOJEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM TOCTHKEHUI
HayKH, OCO3HAHUEM BaXXHOCTH MOPAJTbHO-ITHUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YIEHOTO;

3) TpynoBoe BoCHIUTaHUE:

- YCTAaHOBKOW Ha aKTMBHOE YYacCTHE B PEIICHUU MPAKTHYECKUX 3a/1a4 MaTeMaTHYECKOI
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOT0 00pa30BaHUS HA MPOTSHKEHUU BCei
JKU3HH JIJIS1 YCTICITHOM Mpo(deCCUOHATBHOM IEATeTbHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHUMH,
OCO3HAHHBIM BBIOOPOM H TOCTPOCHHEM WHIUBUAYATbHOW TPAaeKTOPUH OOpa30BaHUA U
JKU3HEHHBIX TIJIAHOB C YYETOM JIMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIHTAHHUE:

- CMOCOOHOCTHIO K OMOIIMOHATFHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKUX
00BEKTOB, 33/1a4, PEUICHU, PacCyKIEHUN, YMEHUIO BUACTh MaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) NEeHHOCTH HAYYHOTO NMO3HAHUSI:

- OpUEHTAIlMEeH B JIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HayYHBIX TTPEICTABICHUI 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YeNOBEKa, MNPHUPOABI U 0OIIecTBa, MOHUMAHUEM
MaTeMaTUYeCKOW HayKH Kak c(epbl YeIOBEUeCKOW MeATeIbHOCTH, JTAlloOB €€ Pa3BUTHS U
3HAUMMOCTHU JJIs1 Pa3BUTHUS LIMBUIIN3ALIUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHUKU U MAaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHHEM MPOCTEUIINMH HAaBBIKAMHU
MCCJIEI0BATENBbCKOM IEATETbHOCTH;

6) ¢usuyeckoe BocnmuTanue, (GopMHpPOBaHHE KYJbTYPbl  30pPOBbSI U
3MOUUOHAJIBLHOIO 0JIArONOJIYYHs:



- TOTOBHOCTBIO MPHUMEHATh MaTeMaTH4YeCKHe 3HaHWA B MHTEPECaX CBOETO 37J0POBbS,
BEJICHUS 37J0POBOTO 00pasa >KM3HHU (30pOBOE MUTAaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUH U
OTIbIXa, peryisipHas (Qu3MUecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedIeKCHH,
IPU3HAHUEM CBOETO IIPaBa Ha OMMOKY M TAKOI'0 )K€ IpaBa JPYyroro 4eiaoBeKa;

7) 3KoJOruYecKoe BOCHUTAHUE:

- OpUEHTalMed Ha INpPUMEHEHHEe MaTeMaTU4YeCKHUX 3HAaHMW I pelleHus 3ajad B
00JacTH COXPAHHOCTH OKpYXKalolled Cpelpl, IUIAHUPOBAHUS IIOCTYNIKOB U OLEHKU HX
BO3MOXHBIX IOCIEACTBUI UIsl OKpY)KaroLed cpelbl, OCO3HAHMEM IJI00AJILHOIO XapakTepa
HKOJIOTHYECKUX MPOOJIeM U MyTeH UX PeleHHS;

8) ajmanmTanus K H3MEHSIIOUIMMCS YCJIOBHSM CONHAIBLHOI H MPUPOIHOI CpeabI:

- TOTOBHOCTBIO K JICHCTBHSIM B YCIIOBUSIX HEONPEICICHHOCTH, MOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUECKYIO AEATENbHOCTb, B TOM UYUCIIE YMEHHE YUYUTBHCS Y
JOpyrux Jrojed, NpHOOpeTaTh B COBMECTHOM JESITEIbHOCTH HOBBIC 3HAHWS, HABBIKU U
KOMIIETEHIIMH U3 OIbITA APYTHX;

- He0OXOIMMOCTBIO B (DOPMHUPOBAHUHM HOBBIX 3HAHWU, B TOM 4YHCiIe (HOPMYIHPOBATH
Ueu, TOHATHs, TMIOTe3bl 00 OOBEKTaxX M SBJIECHUSX, B TOM 4YHCIE paHEe HEU3BECTHBIX,
0CO3HaBaTh JePHUINUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAaHUPOBATh CBOE PA3BUTHE;

- CHOCOOHOCTBIO OCO3HaBaTh CTPECCOBYI) CUTYAaIUI0, BOCIPUHUMATH CTPECCOBYIO
CHUTYallMI0O KaK BBI30B, TPeOYyIOIUII KOHTPMEp, KOPPEKTHPOBAaTh NPUHUMAEMbIC PEIICHUS M
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

MeTanpeamMeTHbIe pe3yJibTaThl

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble joruyeckue aeiicrBus:

- BBIABJIATh U XapaKTEpU30BaTh CYLIECTBEHHbIC NPU3HAKA MAaTEMaTHUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHWHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHA,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHs U
CpaBHEHHMSI, KPUTEPHUH ITPOBOIMMOTO aHAIN3a;

- BOCHPUHUMATH, (POPMYIUPOBATh U MPEOOPa30BbIBATh CYKIACHUS: YTBEPAUTEIbHbIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE, YCIOBHEIC,

- BBUABJIATh MaT€MaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBS3M U NPOTUBOPEUMs B
¢dakTax, JaHHBIX, HAOMIOACHUSAX M YTBEPXKICHUSAX, NpPEIJiaraTb KPUTEPHH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEYUIL;

- JIeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, JETYKTHBHBIX W MHIYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

- pa3duparhb JOKa3aTeNbCTBA MAaTEMAaTHYECKHX YTBEPKACHUH (MpsSMBIE H  OT
IOPOTHBHOTO), MPOBOJUTH CAMOCTOSITEIbHO HECIIOKHBIE J0Ka3aTeIbCTBA MaTEeMaTHYECKHX
(aKkTOB, BBHICTpaMBATh APTYMEHTAIIMIO, TIPUBOIUTH MPUMEPHI U KOHTPIIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE PACCYKACHHUS;

- BBIOMpATh CIOCOO peleHus y4yeOHOM 3ajaud (CpaBHMBATh HECKOJBKO BapUaHTOB
pelieHus, BbIOMpaTh HaubojJee MNOAXOAALIMM € Y4eTOM CaMOCTOATEIbHO BBIJEIEHHbBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

- HCIOJB30BaTh BOMPOCH KaK HCCIENOBATENbCKHA WHCTPYMEHT  ITO3HAHMS,
(dbopMynHupoBaTh BOMPOCHI, (PUKCHUpYIOIIME MPOTUBOpEUne, MpolIeMy, CaMOCTOSTEIbHO
yCTaHaBJIMBaTh HCKOMOE U JIaHHOE, (POPMUPOBATH TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIHIO,
MHEHHE;

- IPOBOAMUTH MO CaMOCTOSITENIbHO COCTABJIEHHOMY IIAaHY HECJIOKHBIH SKCIIEpPUMEHT,
HEOOJIBIIIOE HCCIIEZIOBAHUE [0 YCTAaHOBJCHHIO OCOOEHHOCTEH MaTeMaTHYecKOoro oOOBeKTa,
3aBUCUMOCTEH 00BEKTOB MEXKTY COOOI;

- CaMOCTOATENbHO (QOpPMyIUpOBaTh OOOOLIEHUS W BBIBOABI 10 pe3yJbTaTaMm
IIPOBEJICHHOIO  HAONIONEHUs, UCCIIEJOBAaHMS, OIIEHUBATh JIOCTOBEPHOCTh IOJYyYEHHBIX
pe3yIbTaTOB, BEIBOJOB U 0000IIEHHMIA;

- IpPOrHO3MpPOBaTh BO3MOXKHOE pa3BUTHE TMpollecca, a TakKe BbIABUIAThH
IPEIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBUSIX.

PabGora ¢ undopmanmeii:



- BBISIBJIATH HEIOCTATOYHOCTH M M30BITOYHOCTh WH(MOpPMAIIUHU, JAaHHBIX, HEOOXOIUMBIX
JUTSL pEeIIeHUs 3a1a4H;

- BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH WHPOPMAITUIO
pa3IMYHbIX BUJOB U (DOPM IMpe/ICTaBICHHUS,

- BeIOMpaTh (opMy mpencTaBieHUs HHDOpPMAIMM M WLUIIOCTPUPOBATH pELIaeMbIe
3aJauM CXeMaMH, JuarpaMMaMu, HHOU rpadukoil U MX KOMOMHALIUSIMY,

- OIICHUBATh HAJICKHOCTh MHPOPMAIUH IO KPUTEPHUSIM, MPEATIOKECHHBIM YUUTEIEM WIIN
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE el CTBHUS:

- BOCIIPUHUMATh U POPMYIHPOBAThH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSMU U IENISIMU
oOmIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3PEHHUS B YCTHBIX U MHUCHhMEHHBIX
TEKCTax, JaBaTh IMOSCHEHUS IO XOAY peUIeHUs 3aJayd, KOMMEHTHUPOBATh IOJyYEHHBIN
pe3yJbTaT;

- B X0/1€ 00CY>XJIeHUs 3a[]aBaTh BOMPOCHI IO CYILIECTBY 00CYKIaeMON TEMbI, TPOOJIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEM, HALIEJIEHHBIE HA MOMCK PELIEHMsI, CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB Juajora, OOHapyXuBaTh pa3jlunde U CXOACTBO
MO3HILINH, B KOPPEKTHOU popme (HOpMyTHpOBaTh Pa3HOTTIACHS, CBOU BO3PAKCHUS;

- IPEJCTABIATh PE3yAbTaThl PEIICHUS 3aauu, SKCIIEPUMEHTA, UCCIEAOBAHUS, TPOCKTA,
CaMOCTOSITENIFHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C YYeTOM 3aJad [pe3eHTAlud U
0COOCHHOCTEH ayAUTOpHH;

- TMIOHMMATh W HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAHIHON M WHAWBHIYAJTLHOU PabOTHI
IPU pEIIeHNH y4eOHbIX MaTEMaTHUECKHX 3a71a4;

- IPUHUMATD 11€JIb COBMECTHOM JIeATENbHOCTH, IIJIAHUPOBATh OPraHU3aLIMI0 COBMECTHOM
paboThl, pacpeAensiTh BUIbI padoT, JOTOBAapUBATHCS, 00CYKIATh MIPOLECC U Pe3yIbTaT padoTHI,
0000111aTh MHEHUS HECKOJIBKUX JIIOIEI;

- y4acTBOBaTh B TIpyHmHoBbIX ¢opMax paboTel (0OCykaeHus, OOMEH MHEHHIMH,
MO3TOBBIC IITYPMBI W JIPYTHIE), BBINOJHITH CBOK YacTh PabOTHI M KOOPJAMHHUPOBATH CBOU
JEHCTBUS C IPYTUMU WIEHAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIHI MPOJYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOJCHCTBHSI.

PeryisiTuBHbIE YHHBepPcaJbHbIE yUeOHbIe IeiicTBUS

Camoopranu3anmusi:

- CaMOCTOSATEIBHO COCTABISATH IUIaH, AJITOPUTM pEUIeHHUS 3agadd (WM €ero 4acTh),
BbIOMpaTh CIOCOO PEIIEHUs C y4EeTOM HMEIOUINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHH ¢ y4eTOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH MHTEJIEKT:

- BJIaJIETh CIIOCO0aMU CaMONPOBEPKU, CAMOKOHTPOJIS MpOLiecca U pe3yibTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;

- MPEABUJIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUH 33]]a4H, BHOCHTD
KOPPEKTHBBl B JIEATETLHOCTh HAa OCHOBE HOBBIX OOCTOSITENILCTB, HAWJICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

- OLIEHUBATh COOTBETCTBUE PE3yJIbTaTa JI€ATEIbHOCTH MTOCTABIEHHOM 1IENTU U YCIOBUSIM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTHUKESHHUSI €], HaXOUTh OIIUOKY, 1aBaTh OIEHKY
NPUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yabTaThI

K xonmy oOyuenus B 7 kJjacce OOydYarOMIMICS TIOJYYHUT CIAEAYIOIIME MPEIMETHBIE
pe3yJbTaThI:

Pacrio3naBaTh H3yuyeHHBbIE TE€OMETpUYECKUE (UTYpBI, OINpEAeNsTh HX B3aUMHOE
pacmoioxeHne, M300pakaTb TeOMEeTpUYecKHe (UTYPHI, BBITIONHATH YEPTEKH MO YCIOBHIO
3agaun. V3MepsTh JIMHEHHBIE W YIJIOBbIE BENWYWHBI. Permmars 3amaun Ha BBIYUCICHHE IJTUH
OTPE3KOB U BEIMYHH YTIIOB.

Jlenatb rpyOyro OIEHKY JTHHEHHBIX U YIIIOBBIX BEIMYHH MPEIMETOB B pEaIbHOM KU3HH,
pa3MepoB MPHUPOJAHBIX 00BEKTOB. Paznudars pasmMepbl 3TUX 0OBEKTOB IO MOPSIJIKY BETHUUHBL.

CTpouTh 4epTeKH K T€OMETPUUECKUM 3a/1adaM.

[Tonb3oBaThbcs MpU3HAKAMU PABEHCTBA TPEYrOJBLHUKOB, HWCIOIB30BaTh MPH3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPU PELICHUH 33/1a4.

IIpoBOANTH TOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.



Ilonp30BaTbcsd MpU3HAKaAMHM PABEHCTBA MPSIMOYTOJbHBIX TPEYrOJbHUKOB, CBONCTBOM
MEUaHbl, NPOBEIACHHOW K THUIIOTEHY3€ MPSIMOYTOJbHOTO TPEYTrOJIbHUKA, B PELICHUU
FE€OMETPUUYECKUX 3a/au.

OnpenensTh MapaienbHOCTh NPSIMBIX C MOMOIIBIO YTJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTh NapalieIbHOCTh MPSIMBIX C IOMOIIBIO PAaBEHCTBA PACCTOSHUN OT TOYEK
OJHOM MPSAMOM 10 TOYEK APYroil mpsIMOK.

Pemate 3a1aun Ha KieT4aToi Oymare.

[IpoBoAUTh BBIYMCICHUS W HAXOAWTHh YHCIOBbIE M OyKBEHHBbIE 3HAYCHHS YIJIOB B
FEOMETPUUYECKUX  3aJayax C  MCIOJIb30BAaHUEM CYMMbl YIJIOB  TPEYrOJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IpPH IEPECEUCHUU MABYX MapaieIbHbIX
OpsIMBIX ceKyllel. PemaTs npakTnyeckue 3a1auu Ha HAXOK/JECHUE YTJIOB.

Bnagers moHsTHEM IeOMETPUYECKOTO MECTa TOYEK. YMEThb OMpEAeNiTh OHCCEKTPUCY
yria 1 CepelMHHBIN NEePHEHIUKYIISP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOYEK.

@opMynHpOBaTh ONPEIEICHUS OKPYKHOCTH U KPYyra, XOpJbl U JUaMeTpa OKPY>KHOCTH,
M0JIb30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOKMCTBA IIPU PELIEHUH 3aa4.

BiiageTe noHATHEM ONMCAHHON OKOJIO TPEYTOJbHHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€
neHtp. [lonp3oBarbest pakTamMu O TOM, 4TO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OJIHOW TOYKE, MU O TOM, 4YTO CEpPEANHHBIC IEPIEHIUKYISIPbl K CTOPOHAM TpPEYroJbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets mnoHsATHEM KacaTelbHOM K OKPY)KHOCTH, IIOJIb30BaThbCAd TEOPEMOU O
NEePIEHIUKYJIIPHOCTH KacaTeJbHON U pajuyca, IPOBEIEHHOT0 K TOUKE KacaHusl.

[lonb30BaTbcsi MPOCTEMIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMH, IIOHMUMAaTh UX
IIPAaKTHYECKUM CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

K kxoHny oOyuyenuss B 8 kJacce oOyyaromuiicsi MONYYMT CIEIYIOIIME IPEAMETHBIE
pe3ynbTaThl:

PacriozHaBaTh OCHOBHBIE BUJBI YETHIPEXYTOJIBHUKOB, UX AJIEMEHTHI, MOJIb30BATHCS UX
CBOMCTBAMH MPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOWMCTBA TOYKM IEpECEUYEeHUs MEIuaH TpPEyrosibHHKa (LIEHTpa Macc) B
pelIeHnu 3a1ay.

Bnagerp mnoHsTMEM CpeqHEH JIMHUM TPEYTroJIbHUKA M Tpaleluud, MNPUMEHSATh UX
CBOICTBa NP PELIEHUU TreoMeTprudeckux 3aaad. [lonp3zoBaTecs Teopemoit Paneca u TeopeMoit 0
IPONOPLUOHAIIBHBIX OTPE3KAX, IPUMEHATh UX AJISl PELIECHUS MPAKTUYECKUX 3a/1a4.

[TpuMeHATH MPU3HAKH [TOJI00US TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a]1ay.

[Tonb3oBatbes TeopeMoil IIudaropa st perieHuss reOMETPUUECKUX U IMPAaKTHUYECKUX
3ana4. CTpOUTh MaTEMaTHYECKYI0 MOJENb B NMPAKTUYECKUX 3a]a4ax, CAMOCTOATEIBHO IENATh
YyepTek U HaXOJUTh COOTBETCTBYIOIINE JIIMHBI.

Bnagers noHATHSAMM CHMHYCA, KOCHHYCa M TaHI€HCa OCTPOro yrja MpsIMOYTOJIBHOIO
TpeyrojbHuKa. [101p30BaThCs STUMU MOHITUSIMU ISl PEIIEHUS TPAKTHYECKUX 3ajau.

Bbruucnare  (pa3iaMuyHbBIMM - clIOCOOaMHM)  IJIOUIAAb TPEYrojbHMKA W IUIOIIAAU
MHOTOYTOJBHBIX ~QUryp (MOJB3ysACh, TJAE HEOOXOAUMO, KalIbKyIsiTopoMm). [IpuMeHsTH
IIOJIyYE€HHBIE YMEHHMSI B IPAKTUYECKUX 3a/1adax.

Bnagerp MOHATHSAMHU BIOMCAHHOTO U IIEHTPAJIBHOIO YIJIAa, MCHOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIJIax MEXIY XOpJaMu (CeKyIIUMHU) U YIie MEXAy KacaTelbHOH U XOpJIoi
IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

Bnagets MoHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA ONMCAHHOTO
YEeTBIPEXYToJIbHUKA MPU PELICHUH 3a/1a4.

IIpuMeHsTh NOMydYEHHBIE 3HAHUS HA NPAKTUKE - CTPOUTh MaTEMaTUYECKUE MOJEIN IS
3aJa4 peajbHON KU3HU U IPOBOJIUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPHH (II0JIB3YSACH, IJIe HE00X0AUMO, KAIbKYIATOPOM).

K xoniy oOyuenus B 9 kijacce oOydarOMIMICS TOMYYHUT CIAEAYIOIIME MPEIMETHBIE
pE3yJIbTaThL:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HMX IOMOIIBIO
pasM4YHbIE  BJEMEHTHl  MPSMOYIOJbHOTO  TPEYrojbHHKA  («pPEIIeHHe MPSIMOYTOJbHBIX
TPEeYroJabHUKOBY»). HaxoauTh (¢ MOMOIIBI0 KaNbKYJISATOpa) IIMHBI U YIJIbl JUIsl HETaOIMYHBIX
3HAYEHUM.



[Tonp3oBatbess  (opMynamMu  TNPUBEACHUS M OCHOBHBIM  TPUTOHOMETPUYECKHM
TOKAECTBOM Il HAXOKIECHUS COOTHOIEHUH MEXTy TPUTOHOMETPUYECKMMHU BEIMYMHAMHU.

Hcnonb30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JUIS HAXOXKICHHS Pa3IMYHbBIX
JJIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYroJbHUKOBY), IPUMEHATh HUX MpPH PELICHUU
reOMETPUYECKUX 3a/1a4.

Bnaners mnoHsATHMSAMM 1npeoOpa3oBaHMsS 110A00USA, COOTBETCTBEHHBIX 3JIEMEHTOB
nogo0HbIX ¢uryp. Ilonp3oBarbesi CBOMCTBaMHM TOJOOHMS MPOU3BOJIBHBIX (UTYp, yMeTh
BBIUUCIIATh AJUHBI U HaXOIUTh YIJbl y MOAOOHBIX (uryp. [IpuMeHsaTs cBolcTBa monodus B
NPaKTUYECKHX 33/1a4ax. YMETh MPUBOJIUTH IPUMEPHI TOTOOHBIX (PUTYP B OKPY>KAIOILIEM MUDE.

[Tonp30BaTbes TEOpEMaMM O MPOU3BEICHUH OTPE3KOB XOPJ, O MPOU3BEICHUN OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeIbHOM.

ITonp30BaThcs BEKTOpaMH, MOHMMAaTh HMX TI€OMETPUUYECKHM M (u3nueckuil cMsbici,
OPUMEHATh MX B PELICHUH TeOMETPHUYECKHX M (u3ndeckux 3agad. [IpuMeHsTH CKamspHoe
IPOM3BEACHUE BEKTOPOB JJIs1 HAXOXKAECHUS JUIMH U YIJIOB.

[Tonmp30BaTbcss METOAOM KOOPAMHAT HA IUIOCKOCTH, IPHUMEHSTh €ro B PEIICHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1ad.

BrnaneTs MOHATHSIMU MPABUILHOTO MHOTOYTOJIBHUKA, JUTMHBI OKPYKHOCTH, JUTMHBI TYTH
OKPY)KHOCTM U PpaJMaHHOW Mepbl yIja, yMeTb BBIUMCIATH IUJIOLIAJb Kpyra M €ro yacTew.
[TpuMeHSTH MOTy4YeHHbIE YMEHHUS B IPAKTUYECKUX 3a/1a4aX.

HaxonuThs ocu (WM HEHTPB) CUMMETpUHU (DUTYp, IPUMEHATH JBUKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHATh NOTy4YEeHHBIE 3HAHUS HA MPAKTUKE - CTPOUTh MAaTEMAaTHYECKUE MOJIEIH JUIs
3a[a4 peaqbHON KU3HU M TPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS C TPUMEHEHHEM M0100us
U TPUTOHOMETPUUYECKUX (PYHKIMH (TONIB3YSACh, I71€ HEOOX0IUMO, KAIBKYIATOPOM).

TemMaTH4eckoe MJIAHMPOBAHHUE

7 Riaacce
Ne HanmenoBanue ‘ KonnuecTBo 4acos OneKTpoHHbIE (IUPPOBBIE)
n/m pa3aenoB u TeM Beero |[Kontponshst || [Ipaktu o0pa3oBaTeNbHbIE PECYPCHI
HPOrpaMMbl e paboThl || Yeckue
paboTsl
1 |[IIpocreiimue 14 bub6nuorexa [IOK
TEOMETPUICCKHUEC https://m.edsoo.ru/7f415e2e
Gurypel U UX CBOWCTBA.
N3mepenue
reOMEeTPUYECKUX
BEJINYHH
2 |[TpeyroiapHHUKH 22 2 bubnuorexa [JOK
https://m.edsoo.ru/7f415e2e
3 |[lapannensHble npsmsle,| 14 1 bu6nuorexa [IOK
cymma YIJIOB https://m.edsoo.ru/7f415e2e
TPEyroJbHUKA
4 |OxpyxHocth u Kkpyr.| 14 1 bubmuotexa [JOK
['eomerpuueckue https://m.edsoo.ru/7f415e2e
MOCTPOCHUS
5 |[loBTOpeHwme, 4 1 bubnuorexa [JOK
0000111eHIE 3HAHUI https://m.edsoo.ru/7f415e2e
OBIIEE  KOJIMYECTBO| 68 5 0
YACOB I10 ITPOTPAMME
8 KJ1acc

No HaumenoBanue KonuuecTBo uyacoB DnexTpoHHbIE (ITUPPOBLIC)



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

/T pa3aesnoB U TEM Bceero ||Kontpomnbhsl || [IpakTu || oOpazoBarenbHbIC PECYPCHI
IIPOrpaMMbI e paboThl || yeckue
paboThI
1 |YerbipexyroabHUKH 12 1 bubnuoteka I[HOK
https://m.edsoo.ru/7f417e18
2 |Teopema Daneca wu 15 1 bubnuoTeka ILHOK
Teopema 0 https://m.edsoo.ru/7f417e18
POMOPLUOHATIBHBIX
OTpe3Kax, IMOJA00HbBIE
TPEYroJbHUKU
3 |[Lromans. 14 1 bubanoreka LHOK
HaxoxaeHue https://m.edsoo.ru/7f417e18
Iomanaeu
TPEYroJIbHUKOB u
MHOTOYTOJIbHBIX
dburyp. [Tnomanu
no1I00HBIX (Uryp
4 |Teopema Iludaropa u 10 1 bubnuoreka LHOK
Havaya https://m.edsoo.ru/7f417e18
TPUTOHOMETPHUHU
5 ||Yrabel B OKpYXXHOCTH. 13 1 bubnuoreka [HOK
Briucannbie u https://m.edsoo.ru/7f417e18
OTMCaHHBIE
YeThIPEXyTrOJbHUKH.
KacarenpHble K
okpyxHocTu. Kacanue
OKPYKHOCTEH
6 |[loBTOpenue, 4 1 bubnuoteka [HOK
00001IEHNE 3HAHUI https://m.edsoo.ru/7f417e18
)BIIIEE KOJIMYECTBO| 68 6 0
UACOB I10 ITPOTPAMME
9 kJace
Ne HaumenoBanue KonuyectBo yacos OnexTpoHHbIe (LIM(POBLIE)
n/m pa3zeNnoB U TeM Beero|[Konrponsasi |[TIpaktig o0Opa3oBaTeNbHbIE PECYPCHI
IpOrpaMMBI € paboThl | ecKue
paboThI
1 || Tpuronomerpusi. 16 1 bubnmnorexka HOK
TeopeMbl KOCHHYCOB U https://m.edsoo.ru/7f41al2c
CHUHYCOB. Pemenne
TPEYroJbHUKOB
2 || IIpeoGpa3zoBanue 10 1 bubmuoreka [JOK
o700us. https://m.edsoo.ru/7f41al2c
Merpuyeckue
COOTHOIIICHUS B
OKPYKHOCTH
3 || BexTopsl 12 1 bubmuoreka LJOK
https://m.edsoo.ru/7f41al2c
4 || JdexapTOBbI 9 1 bubnmnoreka [JOK
KOOP/IMHATHI Ha https://m.edsoo.ru/7f41al2c
IUIOCKOCTH



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

No HaunmenoBanue KomnuecTBo uacos DnekTpoHHbIC (IU(PPOBLIE)
n/n pa3esioB U TEM Beero|[Konrposshsi |[TIpaktiy o0pa3oBaTeNbHbIC PECYPChHI
TIpOTrpaMMBl e paboTel || eckue
paboThI
5 || [IpaBuibHBIE 8 bubnmoreka [JOK
MHOTOYTOJIbHUKH. https://m.edsoo.ru/7f41al2c
JlnuHa OKpY>KHOCTH M
IO Kpyra.
Brruncienue
Iomanaeu
6 || JIBM>KEHHS INTIOCKOCTH 6 bu6nmoreka [IOK
https://m.edsoo.ru/7f41al2c
7 | IloBTOpeHnue, 7 2 bubmuorexa [JOK
000011EHHE, https://m.edsoo.ru/7f41al2c
cUCTEeMaTH3aIHs
3HAHUM
OBILEE KOJIMYECTBO| 68 6 0
YACOB I10 ITPOT'PAMME

YdeT nporpaMMbl BOCIIUTAHUS
npu pa3padoTKe TEMATHYECKOT0 IUIAHUPOBAHUS yueOHOro Kypca «I'eomerpus»

JInunoctHsie YY1 Omnpenensiercs B mpolecce pa3padoTKu Dopmbl

OTpaXkaroT CLEHApHs KAKJIOro ypoKa BOCITUTHIBAKOIIUX

TOTOBHOCTh Bocnouteisaromuii O6pa3zoBaTenbHbIC y4eOHBIX 3aHATUI

00yJaroImuxcs MMOTCHIUAII TEXHOJOTUU

PYKOBOJCTBOBATHCS COZlEpIKAHUS

CUCTEMOM yueOHOro npeaMera

ITO3UTUBHBIX

LIEHHOCTHBIX

OpHUEHTALUH u

pacliupeHre  OmbITa

JIEATENIbHOCTH Ha €€

OCHOBE U B IpolEecce

peanu3auuu

OCHOBHBIX

HaIlpaBJICHUN

BOCIIUTATEIbHON

JIEeATEIIbHOCTH B

YaCTU:

rpaXkaHCKOro, Bocnuranue IIpoekTHas Keiic-cranus:

MaTPUOTUYECKOTO IPaXXTAHCTBEHHOCTH | TEXHOJIOTHS, «I"'eomerpuueckue

BOCIIUTAHUS W [aTpuoTHU3Ma Ha | KeMC-TEXHOJIOTUU 3a7la4 Ha IpuUMepax

(camoormpeneneHue / | mpuMepax >KU3HU U W3 UCTOPUI».

MaTPUOTHU3M, JIEATEIIbHOCTH Obyuaromuecs

TpaXkKAaHCTBEHHOCTb, | POCCUMCKUX YYEHBIX, AHAJIM3UPYIOT

courajibHast BHECIIUX  OOJIBIION HUCTOPUYECKUE

COJUAAPHOCTD) BKJaJ B pa3BUTHUE KENChI, B KOTOPBIX

reoOMEeTpUH HCIIOJIb30BAJIUCh

FEOMETPUUYECKHUE
3aKOHBI JUISt

pelIeHus peabHBIX
3ajady  (Hampumep,
CTPOUTENIHCTBO



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MMaMSTHUKOB
MPOEKTUPOBAHHE
3IaHUN).
OObyuaromuecs
JIOTKHBI
HpeIIHO)KI/ITb CBOH
BapHaHTHl PEIICHUMH,
OCHOBBIBAsCH Ha
Tr€OMETPHYCCKUX
HpI/IHI_[I/IHaX, ciacada
3a HCIIOJb30BaHHEM
LICHHOCTEH
IPaXJTaHCTBEHHOCTH
Y IaTPUOTHU3MA

U1

TPYZIOBOTO
BOCIIUTaHUA,
[EHHOCTH HAyYHOTO
MO3HAHUS
(cMmBICTIOOOpa30BaHKE
/ Tpy@ W TBOPYECTBO,

HayKa)

dopmMupoBaHue
HAay4HOH  KapTUHBI
MHUpa, BJIaJICHUE
KYJIbTYpOH,
CO3JIaHHOU
npeaMera
MaTeMaTHKa.
Yuurecs co3maBaTh
YCIIOBHS
MPOSIBJICHUS, TIOUCKA,
oOMeHa,  OTKPBITUSA
CMEICIIOB
o0y4armuMucs

BOKpPYT

TexHonoruu
MPOOJIIEMHOTO
o0y4eHwus,
nH(OPMALIMOHHBIE,
KPUTHUYECKOTO
MBIIIICHHS

[IpoekTHas
JIeSITEIIbHOCTD:
«Co3nanue
T€OMETPHUYECKOTO
o0BeKTa TS
00IIECTBCHHOIO
IIPOCTPAHCTBAY.
Oo0yuarommuecs
paboTaroT B rpyImnmax
o CO3/IaHMIO
MakeTa
T€OMETPHUYECKOTO
00BeKTa
(maMsTHUKA,
CKYJIBIITYPHI)
OTIPE/ICIIEHHOTO
0OIIIECTBEHHOTO
MPOCTPAHCTBA. B
nporecce  paboOTHI
OHU JIOJKHBI
000CHOBATh, KaK HUX
MIPOEKT
CIIOCOOCTBOBAII  OBI
MATPUOTHICCKOMY
BOCITUTAHUIO u
COIMAITEHOMY
COMMKEHUIO

JIIA

JTYXOBHO-
HpPaBCTBEHHOTO,
9KOJIOTUIECKOTO
¢du3nueckoro
BOCITUTAHHUSI,
dbopmupoBaHus
KYJbTYPBI 3I0POBbs 1
IMOIIMOHATBHOTO
Onaromnoiy4us,
JMYHOCTHBIE
pE3yJIbTAThI,
o0ecreunBaroIue
aJlanTaIHio
oOyudaromerocs K
U3MCHSIOIIAMCSI

Bocnuranue
HKOJIOTUYECKOTO
CO3HaHWS,
OTBETCTBEHHOE
OTHOIIIEHHUE K CBOEMY
310pOBBIO,
MOTPeOHOCTh B
AKTUBHOM u
3I0pPOBOM obpaze
KU3HH, OTKa3 OT
BPE/IHBIX MTPUBBIYCK

310poBBECOEpETaArOIIN
c,

nearoruka
COTpPYJTHUYECTBA

Urposast cutyanus:
«310pOBBE u
buszndeckas
aKTUBHOCTb
TEOMETPHIO».
Opranuzanus
¢buznyeckoil  Urpsl
Wi 3ctadersl, B
KOTOpOH
UCTIOJIB3YIOTCS
reOMETPHUYECKUE
burypsl
BBITTOJTHEHUS
Pas3INYHbIX
3aJaHuN.

qepes

JIIA

Ota




YCIIOBUSM aKTUBHOCTb HE
COLUAIBHOM U TOJIBKO
MPUPOJIHOM cpepbl, CrocoOCTByeT
(HpaBCTBEHHO- duznueckomy
STUYECKast BOCIIUTAHUIO, HO U
OpHUEHTaIM / pa3BHUBacT
npupoa, KOMaHAHBIA JAyX U
4eJI0BEUECTBO, TEKYIIYIO
3JI0OPOBBIi o0pa3 KOOPJMHAIINIO
JKU3HU ) IBIDKCHUN
Moaynu nporpaMmMmbl BocnuTeiBaronuit OO6pa3zoBaTenbHbIC Dopmbl
BOCITUTAHUS MOTEHIHA TEXHOJIOTHH BOCITUTHIBAIOIIHNX
coJlepKaHus yueOHBIX 3aHATUI
y4eOHOro npeamera
[Tpodunaktuka u | opmMupoBaHue 3nopoBbecoOeperatomy | IHTEepaKTUBHBII
0€30MacHOCTb COLIMAJILHO e, ceMUHap:
0/100psieMoro neJaroruka «MaremaTnka
MOBEICHUS, COTPYJHUYECTBA 0€30MacHOCTU:  Kak
pa3BUTHE HAaBBIKOB reoMeTpus
camopedIIeKCHH, MIOMOTaeT».
CaMOKOHTPOJIA, Opranusanus
YCTOWUYNBOCTH K ceMHHapa, Ha
HEraTUBHBIM KOTOPOM
BO3JICUCTBUSIM, CIIELIUATTACTHI
rpyNIoBoOMy (mampumep,
JIaBJICHUIO WHXKEHEPHI,
ApPXUTEKTOPHl WU
TICUXOJIOTH)
00Cy)IaloT, KaK
reoMeTpUYecKre
TPUHIIMIIBL  BIHSIIOT
Ha 0€3011acHOCTh B
pa3IMYHBIX
o0nacTsx  (GKMJIBIX
3MaHUSAX, IIKOJaX,
CIIOPTUBHBIX
COOPYKEHUSIX).
Oo6yuaromuecs
yuarcs  MOHUMAaTh
BOXHOCTh JU3aliHA
u 0e301acHOCTH
ConuanbHoe Bocnuranue TexHonornu [TyOnuunbie nebar:
NapTHEPCTBO oOyJaromuxcs, MPOOIEMHOTO «'eomeTpus B
HAaI[eJIEHHBIX Ha | oOyueHus, COLIMATILHOM
npeoOpa3oBaHue nH(OpMaIIMOHHBIE, MOJIUTHKE:
OKpPYKaroIIero KPUTHYECKOTO BO3MO>KHOCTH u
coluyma, MBIIICHHUS, PHUCKI».
MMO3UTUBHOE Telaroruka Opranusanus
BO3/IEHCTBUE Ha | COTPYJIHUYECTBA, nebaToB, B KOTOPBIX
COLIMAJIbHOE TYMaHHO-TMYHOCTHAsI | oOydvaromnuecs
OKpYXXEHHE texronoruss 1. A. | oOcyxnaror, Kak
AMOHOIIBUIIN reoMeTpuyecKre
aCTEeKTHI BIUSIOT HA
COITHATHHYIO

IMOJINTUKY




(manmpumep,
pacnpeneneHue
00II[eCTBEHHBIX
MIPOCTPAHCTB,
JIOCTYIHOCTh
3MaHUN U JIFOJEN
C OrpaHHUYEHHBIMU
BO3MO>KHOCTSIMH).
210 pa3BHUBaET
HaBBIKU
apryMeHTaluu u
COTPYAHUYECTBA

[TpodopuenTtanms ITpodeccuonanproe | IIpoekrHas TBopueckoe

CaMOOMPEICIICHHE, | TEXHOJIOTHS, Kelic- | 3amaHue:
MO3UTUBHBIA B3MJIA] | TEXHOJIOTHH, «["eomerpus "
Ha TPy MO/TyJIbHAS COIMATLHBIC
TEXHOJIOTHS, TIPOCKTHI.
TEXHOJIOTHS OoOyuarommuecs
CMEIIaHHOTO pa3padaThiBatOT
o0y4eHust Aaeu VTS
COLMATbHBIX
MIPOCKTOB
(Hanpumep, o
VIIYYIIEHUIO
HIKOJILHOTO
IIPOCTPAHCTBA), B
KOTOPBIX OHU
JTOJIKHBI
UCIIO0JIb30BaTh
rE€OMETPUIO. 910
MOMOTaeT UM
VBUJICTH
MPAKTHYECKOe
MIPUMECHECHUE CBOUX
3HAHUU u
MOJIOKUTEITLHOE
BIIUSTHUE Ha
0011eCTBO

B (denepanbHbIX M perMoHaJIbHBIX MPOIENYypax OLEHKH KauecTBa OOpa3oBaHMs
UCTONb3yeTCsl IMepeueHb (KOoAu(HUKATOp) paclpelesieHHbIX 10 KiaccaM IpOBEpsSEeMBIX
TpeOOBaHUI K pe3ysIbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOIO
o011ero oOpa3oBaHus U HIEMEHTOB CO/IEPIKAaHUS 110 MaTEMaTHKe.

IIpoBepsiemble TPeOOBaHUSA K pe3y/1bTaTaM OCBOCHHMS OCHOBHOM
oOpa3oBaTe/ibHOM MporpamMmal (7 KJjacc)

Kon [TpoBepsieMbIe IpeAMETHBIC PE3YIIbTAaTHl OCBOCHUSI OCHOBHOHM 00pa3oBaTeIbHOMN
IPOBEPSEMO IPOrpaMMbl OCHOBHOT'O 00IIeTro 00pa30BaHus
ro
pe3yibTara
6 I'eomeTpus
6.1 Pacrnio3HaBaTh M3ydeHHBIE TEOMETPHUYECKHE (UTYPHI, OTMPEACITSITh UX B3aUMHOE




pacmooKeHue, n300paxarh TeOMETPUUECKUE (PUTYPHI, BBITIOTHATH YEPTEKH 10
YCJIOBHUIO 3afa4yu. M3MepsTh JIMHEMHBIE U YIJIOBbIE BEJIWYMHBL. Pemare 3amaun
Ha BBIYUCIICHUE JJIMH OTPE3KOB U BEJIMYMH YIJIOB

6.2

Jlenathb rpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEITUYHH MPEIMETOB B PeallbHOM
KHU3HU, Pa3MEPOB MPUPOJIHBIX 00BEKTOB. Paznuuare pazMepsl 3TUX 0OBEKTOB 10
MOPSIAKY BEJIMUUHBI

6.3

CTpOI/ITB YCPTECKU K TCOMECTPUICCKUM 3ajladaM

6.4

[Tonb30BaTbCst MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BATh MPU3HAKU
U CBOMCTBA paBHOOGAPEHHBIX TPEYTOJIbHUKOB NP PELICHUH 3a/1a4

6.5

[IpoBOIUTH JIOTHMYECKHE PACCYXICHUS C HCIOJIB30BAHUEM TI'€OMETPHUYECKUX
TeopeM

6.6

[lonp30BaTbcsi TpU3HAKAMM  PABEHCTBA MPSAMOYTOJbHBIX  TPEYrOJbHUKOB,
CBOWCTBOM  MEJHAHbI, IMPOBEICHHON K THUIOTEHY3€ MPSIMOYTOJIbHOIO
TPEYroJIbHUKA, B PEILIEHUU FEOMETPUUYECKUX 3a1a4

6.7

OmnpeznenaTs napauieIbHOCTD MPSAMBIX C IIOMOLIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢
HUMU cekymas. Onpenensars napauleIbHOCTh NMPSMBIX C IIOMOIIBIO PaBEHCTBA
PAacCTOSIHUM OT TOYEK OJHOM IIPSAMOM 10 TOYEK APYrou mpsiMou

6.8

Pemars 3agaumn Ha KieTyaTomn 6yMare

6.9

[IpoBOIUTH BBIYMCICHUS U HAXOAUTh YHUCIOBBIE U OYKBEHHbIEC 3HAUECHUS YIJIOB B
F€OMETPUYECKHUX 3a/1a4ax C MCIOJB30BAaHUEM CYMMBI YIVIOB TPEYTOJIBHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPU IEPECEUCHHM JBYX
MapaJuleIbHbIX IPSAMBIX cekyumied. Pemars npakTthueckwe 3amadud Ha
HaxO0XKJICHUE YIII0B

6.10

Bnagerp mnoHSATHEM TreOMETPUYECKOIO0 MeCTa TOYEK. YMETh OINpeNesTh
OMCCeKTpUCY yIJla M CEpPeJUHHBIM MEepHeHAUKYIsIp K OTpe3Ky Kak
reOMETPUYECKUE MECTA TOUEK

6.11

DopMyJIUpOBATH ONPEAECIEHUST OKPYKHOCTM M Kpyra, XOpAbl M JUaMeTpa
OKPY>KHOCTH, TOJIb30BaThCAd MX CBOMCTBAMHU. YMETh NMPUMEHSTH 3TH CBOMCTBA
IIpY PELIEHUH 33724

6.12

Bnagers mnoHsATMEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETH
HaxouTh ee 1eHTp. [lonb3oBaThesl akTaMu O TOM, UYTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOW TOYKE, U O TOM, 4YTO CEpPEAUHHBIC
MIEPIEHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OTHOM TOUYKE

6.13

BJ'IE[,Z[CTB IMOHATHEM KacaTeIbHOH K OKPY’KHOCTH, I10JIb30BATbHCA TCOpCMOﬁ 0
NEPNCHAUKYIIAPHOCTHU KacaTelIbHOHU 1 paanyca, IpOBCACHHOI'O K TOUKE KaCaHUsA

6.14

ITonp30BaTbCs MPOCTENIIMMU T€OMETPUYECKUMH HEPABEHCTBAMU, IIOHUMATh UX
MPAKTHYECKUI CMBICIT

6.15

[IpoBOIUTH OCHOBHBIE T'€OMETPUUYECKHUE IOCTPOCHHS C MOMOIUBIO LIUPKYIS U
JIAHEUKHA

IIpoBepsiemble 3JieMeHTBI coaepskaHu (7 Kiaacc)




Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

6 ['eomerpus

6.1 Hauanbsubie nonsaTus reomerpun. Touka, mpsiMasi, OTPE3OK, Jyd. YTos. Buuel
yrioB. BeprukanbHble M cMexHble yribl. buccekrpuca yrina. Jlomanas,
MHOTrOYyrojbHUK. [TapamiensHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMBIX

6.2 Cummerpuunble ¢urypbl. OCHOBHBIE CBOWCTBa OCeBOWM cuMMeTpuu. [Ipumepsr
CUMMETPUHU B OKPYKAIOIIEM MUDE

6.3 OcHOBHBIE IIOCTPOEHMSI C IIOMOIIbIO LUPKYJAS U JUHEHKU. TpeyrosbHUK.
BeicoTa, Mmennana, buccexkrpuca, UX cBOMCTBa

6.4 PaBHOoOenpeHHBII W PaBHOCTOPOHHHMI  TpeyroJibHUKH.  HepaBeHCTBO
TPEyrojbHUKa

6.5 CBoiicTBa M NpPU3HAKU PaBHOOEIPEHHOro TpeyrojbHUKa. IIpu3Haku paBeHCTBa
TPEYrOJIbHUKOB

6.6 CpoiicTBa M NMpHU3HAKKM MapajuledbHbIX NpsAMbIX. CyMMa YIJIOB TPEyroJIbHHUKA.
Bueinue yriel TpeyrojabHUKa

6.7 [TpstmoyronbHbll  TpeyrosbHUK. CBOWCTBO  MEAMAaHbl  MPSIMOYIOJBHOTO
TPEyrojibHUKa, IPOBEJEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTroabHBIN TPEYrONbHUK C YIJIoM B 30°

6.8 HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIbHHMKA, HEPABEHCTBO O JIJIMHE
JOMaHOH, Teopema O OoyiblIeM yriie W OOJIbIIeH CTOPOHE TPEYroJbHHKA.
[TepnieHauKyIIsAp U HAKIOHHAS

6.9 ['eomerpuueckoe MecTo To4yeK. buccekrpuca yria ¥ cepeMHHBIN
NEPIEHIUKYIISAP K OTPE3KY Kak FeOMETPHUUECKHE MeCTa TOUEK

6.10 OKpy’KHOCTb M KpYT, XOpJla U IUaMETp, UX CBOMCTBA. B3anMHOe pacnonoxkeHue
OKpYXHOCTH U npsiMoil. KacarenbHas v cekyiasi K OKpy>KHOCTH

6.11 OkpyXHOCTb, BHUCaHHas B Yroj. BrnucanHas ¥ omnMcaHHas OKPYKHOCTH
TPEYroJbHUKa
IIpoBepsiemble TpeGOBaHUSA K pe3y/1bTaTaM 0CBOECHHMS OCHOBHOM

o0pa3oBaTebHOM NpOrpamMmmel 8 KJiacca
Kon [IpoBepsieMble ITpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IIPOBEPSIEMO IPOrpaMMbl OCHOBHOT'O 00IIeTr0 00pa30BaHus
ro
pe3yJsipraTta
6 I'eomerpust

6.1 PacriozHaBaTh  OCHOBHBIE  BUJIBl  YETBIPEXYIOJBHUKOB, HMX  DJIEMEHTHI,
I0JIb30BAThCSA UX CBOMCTBAMU IPU PEIICHUU T€OMETPUUYECKUX 3a/1a4

6.2 [IpuMeHATh CBOMCTBA TOUYKHM MEpPECEUCHUsT MEIMaH TPEyrojabHUKa (IIEHTPa Macc)
B PEILIEHUU 3a7a4

6.3 Brnaners nonsituem cpeaHell JIMHUM TPEYrOJbHUKA U Tpaneluuu, IPUMEHATh UX




CBOMCTBAa IIpU pELICHUM TIeoMeTpuuYecKkux 3anad. llomb3oBaThCs Teopemoi
Qajieca ¥ TEOPEMOW O NPONOPLUOHAIBHBIX OTPE3Kax, MPUMEHATh HUX MJIA
pEILIeHNs MPAKTUYECKUX 3a1a4

6.4 [TpuMeHsATh TpU3HAKH TOAOOMS TPEYrOJIbHUKOB B PEIICHHHM T'€OMETPUYECKHX
3a1a4

6.5 [Tonp3oBatbess Teopemoit Iludaropa nanst pemieHuss TEOMETPHUECKUX U
IpakTHyeckux 3azad. CTpoUTh MaTeMaTH4YeCKyl0 MOJENIb B IPAKTHYECKHX
3aadax, CaMOCTOATENbHO JeNaTh YepTeX M HAXOOUTh COOTBETCTBYIOIIHE
JUTUHBI

6.6 Bnagerp mnoHATMSAMM cHHyCa, KOCMHyca W TaHIE€HCAa OCTpPOro yria
IPSIMOYIOJIBHOTO ~ TpeyrojbHUKa. Ilonb30BaTbCsi ATUMU NOHATUAMH  JUId
peIeHHsI MPaKTHYECKUX 3a7a4

6.7 Boruucnate (pa3nuuHbIME criocoOaMu) IUIOMIAJL TPEYroJbHUKA M IUIOHIAAU
MHOTOYTOJBHBIX (QUryp (MOnb3yach, TJ€ HEOOXOAUMO, KalbKYIATOPOM).
[TpuMeHSTH MOJTy4YeHHbIE YMEHHUS B IPAKTUICCKUX 3a/1a9ax

6.8 BrnaneTs NOHATHSIMU BIIMCAHHOT'O U LIEHTPAIIBHOTO YIJIa, UCIIOJIb30BaTh TEOPEMbI
O BIHCAaHHBIX YTJax, yriiax MEXAy XOopAamMH (CEeKYyIIUMH) WU YIJIe MEXAy
KacaTeJIbHOU M XOp/AO0H MpH pelIeHUH T€OMETPHUECKUX 3a]a4

6.9 Brnanerr TOHSATHEM ONKMCAHHOTO YETHIPEXYTOJIBHUKA, NPUMEHSITH CBOICTBA
OIMCAaHHOT'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4

6.10 [IpuMeHsTh TONyYEHHBIE 3HAHWS HA NPAKTUKE - CTPOUTh MaTEeMaTHYEeCKHe
MOJEIM Ul 3a/Jady peaJbHOW JKU3HU U NPOBOJUTH COOTBETCTBYIOLIME
BBIUUCIICHUSI C TNPUMEHEHHEM I0J00Us W TPUTOHOMETPUH (IIOJIB3YSCh, TJIe
HE00X0IMMO, KaJIbKYIISITOPOM)

IIpoBepsiemble 31eMeHTHI coAeps:kaHus (8 Kiacc)

Kog [TpoBepsieMblii 37IEMEHT CoJepKaHUs

6 I'eomerpust

6.1 UYetslpexyroapHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronbHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuuns, paBHOOOKasi Tpamenus, €e CBOWCTBa M Npu3Hakd. [IpsMoyronbHas
Tpamnenus

6.4 Meron yaBoenuss Menuasbl. LlenTpansHas cummerpus. Teopema @aneca u
TeopeMa O MPONOPIMOHATBHBIX OTPE3KaxX

6.5 Cpennue TMHUU TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyroiapHUKa

6.6 [Momobue TpeyroabHUKOB, KodQduuueHT momodus. [IpusHakum momooHs
TpeyroiabHUKOB. [IpruMeHeHne no 001 MpH pelIeHUH MPAaKTUYEeCKUX 3a/1a4

6.7 dopMyITbl )18 TUIONIAIA TPEYTOJIbHIKA, TapajljieiorpaMma, poMoa u Tpaneiuu

6.8 CpoiictBa miomangeit reomerpudeckux ¢uryp. OTHoOIIeHHe —TUIONIAEH




oI0OHBIX pUryp

6.9 Beluncnenue Imiomaned TPEyroJbHUKOB M MHOIOYIOJBHHUKOB HA KIIETYaTOU
Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu perieHun
IIPAKTUYECKHX 3a/1a4

6.11 CunHyc, KOCHMHYC, TaHI'€HC OCTpPOr0O YIJIa MPSMOYTOJIBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpuroHomerpuueckue (yHKIHUU
yrioB B 30°, 45° u 60°

6.12 BrucanHble ¥ LEHTpaJIbHBIC YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOpAOW. YTIIbl
MEXY XOpJIaMH U CEeKYLIUMHU

6.13 BrnicanHble U ONMCAHHBIE YETHIPEX YT OJIbHUKHU

6.14 B3anMHoe pacnosioxxeHue aByX okpyxHoctei. Kacanue oxpykHocteit. O6mme
KacaTelbHbIE K ABYM OKPYKHOCTSAM
IIpoBepsiemble TPeOOBAHMSA K Pe3y/JIbTaTaM OCBOCHHS OCHOBHOM

oOpa3oBaTte/ibHOII nporpamMmmsl (9 kiacc)
Kon IIpoBepsieMble IpeAMETHBIE PE3YJIbTAThl OCBOCHUSI OCHOBHOM 00pa3oBaTeIbHOM
IIPOBEPSIEMO MIPOrpaMMbI OCHOBHOT'O 00IIIET0 00pa30BaHUS
ro
pe3yiibraTta

6 I'eomerpus

6.1 3HaTh TPUTOHOMETPUYECKUE (DYHKIIUU OCTPBIX YIJIOB, HAXOAUTH C UX TOMOILBIO
pasiUyHbIE  JIEMEHTHl  MPSIMOYrOJIbHOIO  TPEYrojibHUKa  («pelieHue
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY). HaxonuTe (¢ HOMOIIBbIO KaNbKYJISATOPA)
JUTMHBI ¥ YTJIBI 17151 HETAOJUYHBIX 3HAUCHUH

6.2 [Tonb3oBatbes (GopmynamMu TNPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JJIl HaxOXKICHMSI COOTHOLIEHUM MEXIy TPUIOHOMETPUYECKUMU
BEIMYMHAMU

6.3 Hcnonp30BaTh TEOpeMbl CUHYCOB M KOCHHYCOB JUISl HAaXOXACHUS PA3IUYHBIX
9JIEMEHTOB TPEYroJbHUKA («pElIeHHE TPEYroJIbHUKOBY), MPUMEHITh HUX MHpHU
pEILIeHNN TeOMETPUYECKUX 3a/1a4

6.4 Brnaners moHsTHsIMH TpeoOpa3oBaHUS MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIx ¢uryp. [lonb3oBarbesi cBoMcTBaMU MOAOOUS MPOU3BOJBHBIX (UTYD,
YMETh BBIYMCIATH JUIMHBI U HaXOAWUTh YIIIbl y MOAO0OHBIX ¢uryp. Ilpumensts
CBOMCTBa MOAOOMS B MPAKTUYECKUX 3aJadax. YMETb MNPHUBOJIUTH IPUMEPHI
0JTOOHBIX (PUTYpP B OKpPY’KAIOIIEM MHUpe

6.5 [Tonb3oBaTbes TeOpeMaMHu O MPOU3BENCHUHM OTPE3KOB XOpJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTelbHON

6.6 [Tonmp30BaTbcs BEKTOpPaMH, HOHUMAaTh MX TE€OMETPHUECKUN U (U3NYeCKUil

CMEBICJI, IIPUMECHATbL HX B PCHICHUNW TCOMETPUUCCKHUX H (1)I/I?>I/I'-IGCKI/IX 3aaga4.
HpI/IMCHHTB CKaJIIpHOC MMPOU3BCACHUC BEKTOPOB I HAXOXICHUSA JJIMH U YTJIOB




6.7 ITonbp30BaTbCst METOOM KOOPAMHAT Ha IIOCKOCTH, IMPUMEHSTh €ro B PEIICHUHU
F€OMETPUYECKUX U MTPAKTUYECKUX 3a1ad

6.8 Brnagete NOHATHSAME NPAaBWIBHOTO MHOIOYTOJBHHKA, JUIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPY>KHOCTH U paJiuaHHOM MEpBHI yriia, yMETh BBIYMCIATH ILJIOLIAAb
Kpyra u ero yactei. [IpumMeHsTh nony4eHHble YMEHHUS B IPAKTUYECKUX 3aa4ax

6.9 HaxomuTe ocu WM UEHTPHl CHMMETpUU (UTYp, TPUMEHATH JBHKCHUS
IUIOCKOCTHU B IMIPOCTEHINNX CIydasx

6.10 [IpuMeHsITh TOJTYYCHHBIE 3HAHUS Ha MPAKTHKE - CTPOUTh MAaTEMaTUYCCKUE
MOJINIM U 3aa4 peallbHOW JKU3HU U TPOBOJHUTH COOTBETCTBYIOIIHE
BBIYHCIICHUSI C TMPUMEHEHHEM TIOJ00UsS W TPUTOHOMETPUUYECKUX (YHKIUI
(mONB3yACh, TIe HEOOXO0IUMO, KAJIbKYISITOPOM)

IIpoBepsiemble 3JieMeHTBI coaepskaHu (9 Ki1acc)

Kon [TpoBepsieMBblii 2JIEMEHT COJepPIKaHHS
6 I'eomerpus
6.1 Cunyc, xocunyc, Tanrerc yrioB otT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE

TOXICCTBO. (DOPMy.]'ILI IIPpUBCACHUS

6.2 Pemienne TpeyroipHUKOB. TeopemMa KOCHHYCOB M TeOpeMa CHHYCOB. Perienue
MMPAKTUYCCKUX 3aJa4 C HCIIOJB30BAHUEM TCOPEMBI KOCHHYCOB HU TCOPCEMEI
CHHYCOB

6.3 [TpeoOpazoBanue nonobus. [loodne COOTBETCTBEHHBIX 3JICMCHTOB

6.4 Teopema 0 TPOU3BEICHUHN OTPE3KOB XOP/I, TEOPEMBI O MPOM3BEICHUN OTPE3KOB

CCKYIIUX, TECOpEMA O KBaJAPaTe KacaTeJIbHOM

6.5 Bekrop, mmHa  (MOAYTH)  BEKTOpA, COHAIMPABJIICHHBIE  BEKTOPHI,
MPOTUBOIMOJIOKHO  HAIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpaIMK HaJ BEeKTOpamu. PaszioskeHrne BEKTOpa 1O JIBYM
HEKOJUTUHEAPHBIM BEKTOpaM

6.6 Koopaunats! Bekropa. CkajsipHOE NPOU3BEACHHUE BEKTOPOB, NMPUMEHEHHUE VIS
HAXO0X/IEHUS JUIMH U YTJIOB

6.7 JlekapToBbI KOOpAMHATHI HA IIOCKOCTH. YpPaBHEHUS NMPSMON U OKPYXHOCTH B
KOOpJIMHATAaX, IMePECeYCHNEe OKPYKHOCTEH M MPSAMBIX. MEeTOa KOOpIAMHAT M €ro
IpUMEHEeHHe

6.8 ITpaBrIIbHBIE MHOTOYTOJIBHUKH

6.9 JimHa okpyxHOCTH. ['pajycHas u paguaHHas Mepa yriia, BBIYUCICHHE JUTHH JTyT
OKPYXHOCTEH

6.10 [Tnomanp kpyra, ceKTopa, CErMeHTa

6.11 JIBI>KeHUST TUIOCKOCTH W BHYTPEHHHE CcHUMMETpuH Guryp (3JIeMeHTapHbIE

npencrasienus). [lapamiensusiii nepenoc. [loBopot

Jlis IpoBeIeHUsI OCHOBHOT'O T'OCYJApCTBEHHOIO 3k3aMeHa mo mareMatnke (OI'D mo



MaTeMaTHKE) UCIONb3yeTcs TepedeHb (Koaudukarop) MpoBepseMbIX TpeOOoBaHMU K
pe3yabTaTaM OCBOEHHUS OCHOBHOW 0O0pa30BaTeIbHONM IMPOrpaMMbl  OCHOBHOTO  OOIIETO
00pa30BaHUs U HJIIEMEHTOB COACPIKAHUSI.

IIpoBepsiembie Ha OI'D Mo maTemaTuke TPeOOBAHMS
K pe3yJibTaTaM 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI NMPOrpamMMbl
OCHOBHOTI'0 00111er0 00pa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMO 00pa3oBaTeNnbHON MPOrpaMMbI OCHOBHOTO 00IIIEro 00pa3oBaHMs HA OCHOBE
ro oIrocC
TpeOOBaHUS
1 YMeHHe onepupoBaTh MOHATUSMH: MHOXKECTBO, TIOJJMHOKECTBO, OIEPAIMU HaJl

MHOXKECTBaMH; YMEHHUE ONEPHPOBATh MOHATUAMU: Tpad, CBA3HBINA rpad, 1epeso,
LUKJI, IPUMEHATh UX IPU PEIIEHUH 3a]a4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe
IIPEACTABICHUE MHOXECTB JIUIs ONMCAHUS PEabHBIX IMPOLECCOB U SIBJICHUM, IIPH
pelLeHUH 3a]a4 U3 APYIUX Y4eOHBIX IPEIMETOB

2 YMeHue omnepupoBaTh TMOHATHUSIMHU: ONpENEJICHUE, aKcuoma, Teopema,
JI0Ka3aTeNIbCTBO; YMEHHE pPAaclo3HaBaTh WCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS,
MPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS W OTPUIIAHUS
BBICKA3bIBaHUH

3 YMeHHe onepupoBaTh MOHATUAMM: HATYPAIBHOE YMCIIO, IIPOCTOE U COCTABHOE
4HCIIO0, JEIMMOCTh HAaTypalbHBIX YMCEJ, NPU3HAKU ACIUMOCTH, LIEJI0E YHUCIIO,
MOJIyJIb YHCJa, OOBIKHOBEHHAsI Ipo0b M AECATUYHAS OpOoOb, CTAaHAAPTHBIA BHUJ
qucaa, PalUOHAIBbHOE YMCJIO, MPPALMOHAIBHOE YMCIO, apU(pMeTH4YeCKUn
KBaJIpaTHbI KOPEHb; YMEHHUE BBIIOJIHATH JECUCTBUS C YUCIIAMHU, CPAaBHUBATh U
yHOpS04YMBaTh 4YMCIIA, IPEACTaBIATh 4YHCJIA HAa KOOPAMHATHOM NPSAMOH,
OKpYTJIATh YHCIIA; YMEHUE JIeTaTh IPUKUIKY U OLICHKY PE3yJIbTaTa BEIYUCICHUN

4 YMeHue omnepupoBaTh MOHATHUSMU: CTENEHb C I€JIbIM  [OKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBIM KOpPEHb, MHOTOWIEH, airedpandeckas IpoOb,
TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJIbHOM CTENEHU OOJIbILIEe €IUHUIIBI;
YMEHHUE BBINOJIHATh pacyeTsl mo GopmynaM, npeodpa3oBaHus LENbIX, JPOOHO-
palOHAaIbHBIX BBIPAXKEHUN U BBIPAKEHUI C KOPHSAMHU, Pa3JIOKEHUE MHOTOUJIEHA
Ha MHOXXMTENH, B TOM YHUCIIE C UCIIOJIb30BaHUEM (POPMYIT pa3HOCTH KBAApaToOB U
KBaJipaTa CyMMBbI U Pa3HOCTH

5 YMeHue onepupoBaTh MOHATUSMU: YHUCIOBOE PABEHCTBO, YPABHEHHUE C OIHOU
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C INEPEMEHHOW; YMEHHE
pemiaTh JIMHEHHBIE W  KBaJpaTHbIE YpaBHEHUS, JApPOOHO-pallMOHAIbHbIE
YpPaBHEHUSA C OJIHOM TIEPEMEHHOM, CHUCTEMbl IBYX JIMHEHHBIX YpaBHECHUH,
JMHEWHBIE HEPABEHCTBA U MX CHUCTEMBI, KBaJIpaTHbIE M JAPOOHO-pALlMOHATIbHbIE
HEPABEHCTBA C OJIHOM IEPEMEHHOM, B TOM YHUCIIE€ IIPH PEIICHUH 3a4a4d U3 JPYruxX
IIPEAMETOB M IPAKTUYECKUX 3a7ad; YMEHHE HCIIOIb30BaTh KOOPAMHATHYIO
MPSMYIO U KOOPAMHATHYIO TUIOCKOCTh JUIsl M300paskeHusl pelleHni ypaBHEHUH,
HEPABEHCTB U CUCTEM

6 YMmeHue onepupoBaTh NOHITUIMU: QYHKIMS, TpapuKk QyHKIUU, HYTH QYHKIUH,
MIPOMEXYTKH  3HAKOIOCTOSIHCTBA, IPOMEXYTKM BO3pacTaHUs, YObIBaHMS,
HauOoJblllee W HauMEHbIllee 3HAa4YeHHs (PYHKIHMHM, YMEHHE ONEepUpOoBaTh
MOHATUSAMMU: TIpsiMasi IPONOPLMOHATIBHOCTD, JTUHEHHAs (YHKIIHS, KBaJpaTHUHAS
¢byHkusA, oOpaTHas NPONOPLUOHAIBHOCTH, Mapaboiyia, rumnepdbosa; yMeHHe
cTpouTh rpaduku GyHKUINH, UCIIOIB30BATh TPaQUKH I ONpEeNeHHs] CBOWCTB




MPOIIECCOB M 3aBUCUMOCTEH, ISl peIIeHUs 3ahady M3 JAPYrHuX y4eOHBIX
MPEIMETOB M PEAIbHOM KU3HU; YMEHHE BbIpaxaTb (popMynamu 3aBUCUMOCTH
MEXIy BEIIMYNHAMU

YMeHue onepupoBaTh MOHITHSIMH: TOCIEIOBATEILHOCTD, apupMeTHIeCKas U
reoMeTpuyecKas IPOrPeccui; yMEHHE UCIOJIb30BaTh CBOIicTBa
MOCJIeI0BATENbHOCTEH, (HOPMYJIIBI CYMMBI U OOIIETO YJIeHa MPHU PELICHUU 3a/1a4,
B TOM YHCJIE 33]1a4 U3 IPYTUX YU4EeOHBIX MPEAMETOB U peaibHOU KUIHU

YMeHnue pemarh 3ajjaud pa3HbIX TUIIOB (B TOM YHWCJE HA MPOLEHTHI, JOJIU U
4acTd, JABIDKEHUE, paboTy, LEHy TOBapOB M CTOMMOCTb IOKYIOK U YCIYT,
HAJIOTH, 3a/1a4¥ M3 O0JACTH YIPABICHHS JUYHBIMH U CEMEHHBIMU (PHMHAHCAMH);
YMEHUE COCTaBJISATh BBIPAKECHUS, YPABHEHUs, HEPABEHCTBA U CHUCTEMBI IIO
YCIOBUIO 3a/add, MHCCJIEN0BaTh IIOJYYEHHOE pEIIEHHE U  OLEHUBAaTh
MPaBA0NO0I00HOCTh MOTYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATUAMHU: (UTYypa, TOYKA, OTPE3OK, MpsMas, JIyd,
JIOMaHasl, yroj, MHOIOYIOJbHHUK, TpPEYrOJbHUK, paBHOOEIPEHHBIH U
PAaBHOCTOPOHHUM TPEYrOJBHUKH, INPSIMOYIOJIbHBIM TPEYroJbHUK, MEIUaHa,
OMCCeKTpUca W BBICOTA TPEYrOJbHUKA, YETHIPEXYTOJbHHUK, HapajjIeIorpaMM,
poMO, IpSIMOYTOJIBHMK, KBaJpar, Tpamlelus; OKpPYy>KHOCTb, Kpyr, KacaTelbHas,
3HaKOMCTBO C IPOCTPAHCTBEHHBIMHM (UTypaMM; YMEHHE pellaTh 3a]aud, B TOM
YUCJIE U3 NOBCEAHEBHOM JKM3HU, HA HAXOXKICHUE I'€OMETPUYECKUX BEIUYMH C
IIPUMEHEHUEM U3yUYEHHBIX CBOUCTB QUIyp U (hakTOB

10

YMeHue  onepupoBaTh  MOHATHSAMHU:  PAaBEHCTBO  (QUIYp,  PaBEHCTBO
TPEYTrOJIbHUKOB; NapAJJIEIbHOCT U NEPIEHANKYIISIPHOCTD MPSMBIX, YTOJI MEXKIY
IPSIMBIMM, TIEPIEHIUKYIISAP, HAKJIOHHAsI, IPOEKIMs, o1o0ue Guryp, nogooHble
TPEYrOJIbHUKH, CHUMMETPHS OTHOCHTEIBHO TOYKM W NPSIMOW; yMEHHE
pacrio3HaBaTh PaBEHCTBO, CUMMETPHMIO U Mojgo0ue (uryp, napamienbHOCTb U
MEPIEHIUKYISIPHOCTD IIPSAMBIX B OKPYKAKOLIEM MUPE

11

YMeHue onepupoBaTh MOHATHAMH: JUIMHA, PACCTOSIHHE, yroll (BeTWYHHA yria,
CHUHYC M KOCHHYC yTjla TPEYroJIbHHKA), TUIOIAbh; YMEHUE OIIEHUBATH pa3MeEpbl
MPEeIMETOB U OOBEKTOB B OKPYKAIOIIEM MHPE; YMEHHE MPUMEHATH (HOPMYIIBI
nepuMeTpa M IUIONIAJd MHOTOYTOJbHUKOB, JUIMHBI OKPY)KHOCTH M TUIOIIAIH
Kpyra, oObeMa MpPSAMOYTOJBLHOTO MapalljieNienuiea; yMEHHEe MPUMEHSITh
MPU3HAKK PABEHCTBA TPEYTOJHHUKOB, TEOPEMY O CyMME YTIJIOB TPEYTOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpPUUECKHE COOTHOIIEHUS Ui BBIYHCICHUS
JUTUH, PACCTOSTHUM, TUIOMAAEH

12

YMmenue I/I306pa)I(aTB IIJIOCKHEC (I)I/Il"prI n ux KOM6I/IHaI_[I/II/I, MMPOCTPAHCTBCHHELIC
(1)I/Il"ypI>I OT PYKH, C IOMOHIBIO YCPTCIKHBIX HHCTPYMCHTOB MW JSJICKTPOHHBIX
CpCACTB IO TCKCTOBOMY HJIM CUMBOJIBHOMY OITMCAaHUIO

13

YMeHue onepupoBaTh IOHATHUSAMHU: MPSMOYTOJbHas CHCTEMa KOOpJMHAT;
KOOpJMHATBl TOYKH, BEKTOP, CyMMa BEKTOPOB, ITPOU3BEACHNE BEKTOPA HA YHCIIO,
CKaJSIPHOE IIPOU3BEIEHUE BEKTOPOB; YMEHHE HCIIOJIB30BAaTh BEKTOPBI U
KOOpJIUHATBI JJIsi MPEJICTaBICHUs JTAaHHBIX M pElIeHUs 3a/1ad, B TOM 4YHCIE U3
JAPYTUX y4eOHBIX MPEAMETOB U peaIbHOM KU3HU

14

YMeHue onepupoBarh MOHATUSMHU: CTOJIOMKOBBIE M KPYroBbIE JHArpaMMBI,
TaOaMIbI, cpefHee apudMeTHuecKkoe, MeAuaHa, HauOoJbllee W HauMEHbIIee
3HAuYeHUs, pa3Max YHCIOBOro Habopa; yMEHHE U3BJIEKaTh, HHTEPIPETUPOBATh U
npeoOpa3oBbIBaTh HMH(GOpPMAIMIO, MPEJCTaBICHHYI0 B Tabiumax M Ha
auarpamMmax, OTpakarollyl0 CBOMCTBA M XapaKTEPUCTUKHM PEAIbHBIX MPOLIECCOB




)41 HBHGHHﬁ; YMCHHC pacClio3HaBaTb HN3MCHUYHUBLIC BCJIIMYUHBI B OKPYIKAIOIICM
MUpE

15 YMeHue  omepupoBaTh  MOHATHSAMH:  CIy4alHBIA  OMBIT  (CIydailHBINA
SKCIEPUMEHT), AJIEMEHTapHOE COOBbITHE (JIIEMEHTAPHBIA HMCXOJ) CIYy4ailHOTO
OIbITA, CllyyailHOE COOBITHE, BEPOATHOCTb COOBITHS; YMEHHME HaXOAUTh
BEPOSTHOCTH  CIYYallHBIX COOBITHI B ONBITaX C PABHOBO3MOXKHBIMH
IEMEHTAPHBIMM  COOBITMAMHU;  yMEHME  peliaTh  3aJa4yd  METOJOM
OpPraHU30BaHHOIO Iepedopa U ¢ UCIOJb30BAaHUEM IIpaBUIIa YMHOXKEHUS; YMEHHE
OLIEHUBATh BEPOSATHOCTH pPEAJbHBIX COOBITUH M SBJIECHUH, MOHUMATh pOJb
IIPAKTUYECKH IOCTOBEPHBIX Y MAJIOBEPOSTHBIX COOBITUH B OKPYXAIOLIEM MUPE U
B JKM3HM; 3HAKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C
3aKOHOM OOJIBIIIMX YHCEI ¥ €T0 POJIbIO B MACCOBBIX SIBIICHUSX
16 VYMmeHue BbIOMpPATh NOAXOAALIMM H3Y4EHHBIH METOA JUIsl pEIleHHs 3aJadd,
IIPUBOJIUTH IPUMEPHl MaTEMAaTUUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U KU3HU,
pacro3HaBaTh IIPOSBICHUE 3aKOHOB MAaTE€MaTHKM B HCKYCCTBE, OIMCHIBATH
OTJENbHbIE BbIAAIOIINECS PE3YyNbTAaTbl, IIOJYYEHHbIE B XOJAE Pa3BUTHS
MaTeMaTHKU KaK HayKH, IPUBOJUTH MPUMEPbl MATEMAaTUYECKUX OTKPBITUN U MX
aBTOPOB B OT€YECTBEHHON U BCEMUPHON UCTOPUU
IlepeyeHb 371eMeHTOB coAep:KaHus, IpoBepsieMbIix Ha OI'D
10 MaTeMaTHKe
Kon IIpoBepsieMblii 37IEMEHT COJepKAHUS
1 Hucna u BBIYUCICHUS
11 Hatypanbhble u nenslie yncina. [Ipu3Haku 1eTMMOCTH LeNbIX YHcell
1.2 OOBIKHOBEHHBIE U JIECATHYHBIE IpOOH, MPOLIEHTHI, OECKOHEUHbIE IEPUOAUUECKIE
napobu
1.3 ParmonanbHele uncia. ApupMeTnueckue onepanuy ¢ palioHaIbHBIMU YHUCIaMU
1.4 JleiicTBuTenbHble uucna. ApupMeTHUYecKHe olepaluu ¢ AeHCTBUTEIbHBIMU
qHUCcIaMu
1.5 [IpuOnuxeHHblE BBIYMCIEHUS, MpaBUia OKPYIJIEHMs, MNPUKUIKA M OILEHKa
pe3yJibTaTa BBIYMCICHUN
2 Anrebpanyeckue BbIpaXeHUs
2.1 BykBeHHble BbIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMU )
2.2 Crenenp ¢ nenbiM mnokaszareneM. CTeNeHb C pallMOHAJIbHBIM IIOKA3aTEEM.
CBoiicTBa cTENEHU
2.3 MHorousneHsl
2.4 Anrebpanueckas 1poOb
2.5 Apudpmernueckuii KOpEHb HaTypaJIbHON CTEIEHU. [HerictBus c
apu(pMETHYECKUMH KOPHSIMHU HATypaJIbHOM CTETIeHU
3 YpaBHEHUS U HEPAaBEHCTBA




3.1

Lenbie u npoOHO-paloHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYITHOCTH
ypaBHEHUH

3.2 Lensie u apoOHO-parMoHANbHBIE HEpaBeHCTBA. CHCTEMBI W COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemtenue TekCTOBBIX 3a1a4
4 YucnoBbie OCIEI0BATEIIBHOCTH
4.1 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU IOCIIEN0BATEILHOCTEH
4.2 Apudmernueckas U reomeTpuueckas mnporpeccun. Dopmyna  CIIOXKHBIX
MIPOIICHTOB
5 OyHKIIUA
5.1. Oyuknmsi, crnocoObl  3amanus (ynkuumu. I'paduk  pyakuun.  OO6macTh
orpeieNieHUus] U MHOKeCTBO 3HaueHud (pyHkuuu. Hynu ¢pynkmuu. [Ipomexyrtku
3HAKONOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIHH. MaKCUMyMBI H
MUHUMYMBbI (GyHKIUK. HaunOonbliee M HauMeHblllee 3HAYeHHE (PYHKIHMH Ha
MIPOMEKYTKE
6 Koopaunats! Ha IpsMO U INIOCKOCTH
6.1 Koopaunataas npsmas
6.2 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenune reoMeTpu4ecKux BEITUUYUH
7.6 BekTopsl Ha IIIOCKOCTH
8 BeposiTHOCTh 1 cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KombunaTtopuka
8.4 MHuoxecTBa
8.5 I'pader




