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MHNOACHUTEJBHASA 3AIINCKA

I'eomeTpust kak ONMH U3 OCHOBHBIX Pa3AeNiOB IIKOJBHOM MAaT€MAaTHKH, UMEIOIIUI CBOEH LIEJIbIO
olecrieunTh W3y4eHHE CBOWCTB MU pa3MepoB (UTyp, WX OTHOIIEHUH W B3aMMHOE PACIIOJIOKEHHE,
OMMpAEeTCsl Ha JIOTMUECKYIO, J0Ka3aTeJbHYI0 JHHHUIO. LleHHOCTh H3yueHus reoMeTpuu Ha YpOBHE
OCHOBHOTO 00miero oOpa3oBaHMsA 3aKIIOYAETC] B TOM, 4YTO OOYYAIOIIMHCS YYUTCA TNPOBOAHTH
NOKa3aTeNbHbIE PACCY)KIEHUs, CTPOUTb JIOTUYECKHE YMO3AKJIKOYEHHs, J[I0Ka3blBaThb HCTUHHbIE
YTBEP)KAEHUS] U CTPOUTb KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYXKAEHUS] «OT MPOTHUBHOTOY,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (HOPMYTUPOBATH OOPATHBIC YTBEPKACHHUS.

Bropoii nenbl0 u3yueHUs TeOMETPUM SIBJISETCS MHCIIONb30BaHME €€ Kak HHCTPYMEHTa Ipu
pElIeHNN KaK MaTeMaTH4eCKUX, TaK M MNPaKTHUYECKUX 3a/4ad, BCTPEYAIOIIMUXCS B PEaJbHOM >KU3HU.
OOGyuarommiicss JODKEH HAYYUTHCS ONPEENUTh F€OMETPHUECKYI0 (PUTypy, OMHUCATh CIOBAMU ITAHHBIH
YepTEK WIM PUCYHOK, HAWTH IUIOIAAb 3€MENbHOrO Y4YacTKa, PacCUUTaTb HEOOXOOMMYIO IJTUHY
ONTOBOJIOKOHHOTO Kalesst uin Tpedyemble pa3Mephl rapaxka JJisi aBTOMOOMIIsI. JTOMY COOTBETCTBYET
BTOpas, BBIYMCIWTENbHAsI JUHUS B H3ydeHMM reoMeTpuu. llpu peleHun 3agad NpakTUUECKOTO
XapakTepa oOyJaromuiicst yYUTCS CTPOUTh MAaTEMAaTHUYECKHE MOMIEH PEabHbIX JKU3HEHHBIX CHTYaLUH,
MIPOBOAMTD BBIYMCIEHUS U OLIEHUBATh aJ]€KBAaTHOCTb MOJYYEHHOIO pe3yJjbTaTa.

KpaiiHe BaxxHO mNOMYEPKUBATH CBSI3U TEOMETPHUHM C JPYTUMH Y4eOHBIMHU MpeaMeTaMHu,
MOTHBHPOBATh HCIIOJIB30BATh OMNPEAEICHHsI M€OMETPUYECKUX (QUTyp U TIOHATHH, AEMOHCTPHPOBATH
NPUMEHEHHE TMOJIyYeHHBIX YMEHHH B (PU3MKe U TEXHUKE. JTU CBA3M HamOoJiee SIPKO BHIHBI B TEMax
«Bexkropby, «TpuroHoMerpudeckne COOTHOIEHUY, «Meton koopauHat» u «Teopema ITudaropay.

YuebHbiii kypc «l'eoMeTpusi» BKIOYAET CJIEAYIOIIME OCHOBHBIE pa3ieibl COAEPIKAHUS:
«['eomerpuueckne purypel U ux CBOHCTBa», «M3MepeHHE Te€OMETPHUECKHUX BEJIUYHHY», «JleKapTOBBI
KOOPIMHATBI HA TUIOCKOCTHY, «BekTope», «/IBrmxenns miockocty», «lIpeodpasoBanus mogodus».

Ha usyuenue yuebHoro xypca «I'eomerpusi» orBoaurcs 204 vaca: B 7 kiacce — 68 qacos (2 vaca
B Hesenro), B 8 kiacce — 68 vacos (2 4aca B Henenro), B 9 kiacce — 68 yacos (2 yaca B HEZEINIO).



COAEP/KAHUE OBYYEHUA
7 KIIACC

HauvanpHbie noHATHS reomeTpud. Touka, mnpsmas, OTPE30K, Jayd. Yroa. Buabsl yrios.
BeprukaneHblie u cMexHble yriael. buccektpuca yrna. Jlomanas, maoroyronsHuk. IlapannenbHOCTs u
NEePNEHAUKYIAPHOCTD MPSIMBIX.

Cummerpuunbie ¢urypbl. OCHOBHBIE CBOICTBAa OCeBOH cummerpuu. Ilpumepsl cuMMeTpuu B
OKPY>KaroIleM MHpE.

OcCHOBHBIE MOCTPOEHUsI C TMOMOLIBIO LUPKYJsA U JuHedku. TpeyronpHuk. Bbicora, menuaHa,
OuccekTpuca, MX CBOWMCTBA.

PaBrOOenpeHHBIN 1 PAaBHOCTOPOHHHHN TPEYroJbHUKH. HepaBeHCTBO TPEyroIbHUKA.

CaoiicTBa 1 MpU3HAKK PaBHOOEIPEHHOTO TPeyroibHuKa. [Ipi3HaKy paBeHCTBA TPEYTOJbHUKOB.

CaolicTBa M NpHU3HAKU NMapaijenbHbIX NpsAMbIx. CyMma yriioB TpeyrojibHUKa. BHemHue yribl
TPEYrOJIbHUKA.

IIpsmoyronpHbiii  TpeyroapHuk. CBOHCTBO MeAuaHbl MNPSIMOYTOJIBHOIO  TPEyroJIbHUKA,
MIPOBENEHHON K TMNoOTeHy3e. IIpu3Haku paBeHCTBA NPSAMOYTONBbHBIX TPEYTrONbHUKOB. IIpsAMOyronapHbIi
TPEYTroJIbHUK € yIJIoM B 30°.

HepaBencTea B Ie€OMETpPUM: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O JJIMHE JIOMAaHOM,
Teopema o OoJbIeM yriie i OOJbIneii CTOpOHE TpeyrobHUKA. [lepneHnuKysap 1 HaKJIOHHAS.

I'eomeTrpuueckoe MecTo TOUEK. buccekTpuca yria u CepeauHHbIN NEPIEHANKYIISAP K OTPE3KY KAk
r€OMETPUYECKHE MECTA TOYEK.

OKpy>KHOCTb U KpYT, XOpJla U AUaMeTp, UX CBOWCTBA. B3anMHOe pacnonokeHue OKpyKHOCTH U
npsimoii. KacarenbHas U cekymias K OKpy>KHOCTH. OKpY>KHOCTb, BIIMCaHHasl B yros. BrucaHHas u
ONHUCAaHHAasl OKPYKHOCTH TPEYTOJbHUKA.

8 KUIACC

Yereipéxyronbauku. llapannenorpamm, ero mnpusHaku M CBOHCTBA. YacTHblE ciydan
napajieNiorpaMMoB  (TIPSIMOYTOJIBHUK, poMO, KBajgpaT), MX TMpPU3HAKK U CBoiicTBa. Tpamerws,
paBHOOOKas Tpamenwus, €€ CBOWCTBA U NMpu3HAKK. [IpsMoyronbHas Tpaneuus.

Meron ynsoeHuss menuanbl. LleHTpanpHas cummerpus. Teopema Paneca U TeopemMa o
MPOMOPLUOHAIBHBIX OTPE3Kax.

Cpennue TUHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHUKa.

ITonobue TpeyronbHukoB, kodhduument mnomodus. IIpusHakm MOHOOUS TPEYTrOJLHUKOB.
IIpumeHeHne monoOus NP PEIIeHNH MPAKTHYECKUX 3a1a4.

CeoiictBa 1uomaneii reomerpudeckux ¢uryp. PopmMynbl s  IUIOLMIANNA TPEYTrOJIbHUKA,
napajuiesiorpaMma, pomOa u Tpaneunn. OTHOLEHHUE IIomManei mogoOHbIX GUryp.

Beruncnenune miomaneii TpeyroJlbHUKOB M1 MHOTOYTOJIBHUKOB Ha KJIETYaTOH Oymare.

Teopema [Iudaropa. Ilpumenerne Teopemsl ITudaropa npu permeHnn NpakTHYECKUX 3a1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro yIJla NpsMOYTOJbHOIO TpeyroibHuka. (OCHOBHOE
TPUTOHOMETPHUECKOE TOXeCTBO. Tpuronomerpuueckue GpyHkuu yrios B 30, 45 u 60°.

BriucaHHbIE U LIEHTPAJIbHBIE YIUIBL, YTOJ MEXAY KAaCaTEIbHOU U XOPAOU. YIUIbI MEXKAY XOPAaMH U
CeKylMMHU. BnucanHble W ONHMCaHHBIE YETBHIPEXYIOJbHUKH. B3auMHOE pacmoyioKeHue ABYX
okpyxHOcTel. Kacanne okpyskHocTei. Obmue kacaTeNbHbIe K IBYM OKPY KHOCTSIM.

9 KUIACC
Cunyc, kocunyc, tanreHc yrjaos oT 0 go 180°. OcHOBHOE TPUTIOHOMETPUYECKOE TOXKIAECTBO.
DopMy bl TPUBEAECHUS.



Pewmenne TpeyroapbHukoB. TeopeMa KOCHMHYCOB M TeOpeMa CHUHYCOB. PeleHue NnpakTU4YeCKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMbI CUHYCOB.

[IpeoOpazosanue nonobusi. [Tomobue cCOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O mMpou3BEAEHUU OTPE3KOB XOpJH, TEOPEMbl O MPOU3BEIEHUM OTPE3KOB CEKYIIHX,
TeopeMa O KBaJlpaTe KacaTelbHOI.

BekTop, niunHa (MOIyJb) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIOIOKHO HAIPABICHHbIE
BEKTOPBI, KOJUJIMHEAPHOCTb BEKTOPOB, PaBEHCTBO BEKTOPOB, ONepalud Haja BeKkTopaMu. PasnoskeHue
BEKTOpa MO JByM HEKOJUIMHeapHbIM BekTopaMm. Koopaunatel BekTopa. CKalsipHOE NpOU3BEEHUE
BEKTOPOB, IPUMEHEHHUE AJIl HaXOXKI€HUs AJIUH U YIJIOB.

JlexapToBbl KOOpAWHATBl Ha IUIOCKOCTH. YpPaBHEHMs NpPsIMOM U OKPY>KHOCTU B KOOPAMHATAX,
nepecevdeHre OKPY>KHOCTEN U NpsiMbIX. MeTo1 KOOpAMHAT U €ro NpuMeHeHHe.

IIpaBunbHBIE MHOrOYroibHUKU. JlnuHA OKpy>KHOCTH. I'panycHas W paauaHHas Mepa Yrija,
BBIYMCJICHHE JJIMH AyT OKPYKHOCTeH. [1nomane kpyra, CeKTopa, CerMeHra.

JIBIDKEHUsS] TUIOCKOCTH W BHYTPEHHHME CHUMMETpUu (uryp (SJIeMeHTapHble NPEACTABICHUS).
[Tapannensneiii neperoc. [Tosopor.



INIAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUA IPOI'PAMMBbI YUEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMUHOCTHBIE PE3YJBbTATHI

JInyHOCTHBIE  pe3yJabTATBI  OCBOSHHMsS mIporpamMmbl  ydebHoro kypca  «Ieomerpus»
XapaKTepU3YIOTCH:

1) naTpuoTHyecKoe BOCIIUTAHHE:

NPOsIBIEHHEM HHTEpeca K MPOILIIIOMY U HAaCTOSALIEMY POCCUICKON MaTeMaTHKH, LIEHHOCTHBIM
OTHOILIEHUEM K AOCTHXKEHUSIM POCCHUHCKMX MAaT€MAaTHKOB U POCCHIMCKOM MAaTEMaTUYECKON LIKOJBI, K
UCTIOJIB30BAHUIO 3THUX JOCTIDKEHUH B APYTrUX HAYKax M MPHUKIAJHBIX cepax;

2) rpaxaaHCcKoe U yXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peaNu3alidl  ero Ipas,
NPEACTABICHUEM O MaTEMAaTHYECKHMX OCHOBAaX (PYHKIMOHUPOBAHHS PA3JUYHBIX CTPYKTYp, SBICHHH,
nporenyp TrpakJaHCKOro odmecTBa (Hampumep, BBIOOPBI, ONMPOCHI), TOTOBHOCTBIO K OOCYKICHHIO
STHYECKUX MpOoOJeM, CBA3aHHBIX C MPAKTUYECKMM MPUMEHEHHEM JOCTKEHHMH HAayKH, OCO3HAHHEM
Ba)KHOCTH MOPaJIbHO-3TUYECKUX MPUHLUIIOB B AEATENbHOCTH YUEHOTO,

3) TpyaoBoOe BoCIUTAHHE:

YCTAaHOBKONM Ha AaKTHBHOE YydYacTHe B peLIeHUM MPaKkTUYeCKUX 3a7ad MaTeMaTH4ecKou
HAINPaBJIEHHOCTH, OCO3HAHUEM BAKHOCTH MATEMaTHUECKOro 00pa30oBaHMs Ha MPOTSDKEHUH BCEH JKU3HU
IUISl yCTIeUTHON NpodeCCHOHATPHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUH, OCO3HAHHBIM
BBIOOPOM M TIOCTPOSHHEM WHAMBHAYAJIBHOH TPAaeKTOPUH OOpa30BaHMs U KM3HEHHBIX IIJIAHOB C YUETOM
JMYHBIX UHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH;

4) acTeTHYecKoe BOCIIHTAHHE:

CHOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MAaTEMAaTHYECKUX OOBEKTOB,
3a/1a4, pelleHni, pacCy>KAeHUHN, YMEHUIO BUAETb MaTeMaTHUECKIe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI0 MO3HAHHUS:

OpPHUEHTALMEH B IESITEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPENCTaBICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOABI U OOIIECTBA, MOHUMAHUEM MaTeMaTHYECKOH HAYKH
Kak cdepbl YeIOBEYECKONW eATENbHOCTH, 3TAlOB €€ pa3BUTUS M 3HAYUMOCTH JUIS Pa3BHUTHUS
LUBUJIN3ALUY, OBJIAJEHUEM S3bIKOM MaTeMaTHUKH W MaTeMaTH4eCKON KyJbTYpOH Kak CpeIcTBOM
MO3HAHUS MHpPA, OBJIAICHUEM MTPOCTEHIINMI HAaBbIKAMH HCCIIEA0BATENbCKON AESTENbHOCTH,

6) ¢usuyeckoe BoOCNHTAHHE, (POPMHUpPOBAHHE KYJBTYPbI 3A0POBbSi M 3MOLHOHAJIBHOIO
onaromosyyqusi:

TFOTOBHOCTBIO MPUMEHSATh MaTeMaTU4YeCKHe 3HAHUS B HHTEpecax CBOEro 370pOBbsl, BEIEHUS
310poBOro oOpasza KM3HU (3I0pOBOE NHTaHHE, COANTAHCUPOBAHHBIN PEKUM 3aHATHH M OTABIXA,
peryisipHas Gpu3ndeckasi akTHBHOCTh), CPOPMHPOBAHHOCTBIO HaBBbIKA Pe(IIEKCHH, IPU3HAHIEM CBOETO
npaBa Ha OIIKOKY M TAKOTO JKE TpaBa JPyroro 4eIoBeKa,

7) 3Ko10rH4YecKoe BOCIHUTAHHE:

OpUEHTAllMell Ha MPUMEHEHHE MaTeMaTU4YeCKMX 3HAHWH [UId pelleHus 3agad B 00JacTu
COXPaHHOCTH OKpYXKaroliei cpenbl, MIaHUPOBAHUS MTOCTYIIKOB U OLIEHKH MX BO3MOJKHBIX MOCJENCTBUN
IUI OKPY’KAKOLIEeH Cpenbl, OCO3HAHHEM IIIOOAJBHOTO XapaKkTepa SKOJIOTHYeCKHX NpodieM u myTed ux
pelueHus;

8) ananTauus K H3MEHAIIUMCS YCJIOBHAM COLHAJIBHOH M NPUPOAHOH Cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCJOBMSX HEOINpPeNeNéHHOCTH, IOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 NPaKTHUECKYIO AeATEIbHOCTh, B TOM YHCII€ YMEHUE YUUThCA Y APYTUX JHOAEH,
npuodpeTaTh B COBMECTHOM AESTEIbHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIMU U3 OIbITA IPYTHX,



HEOOXOIUMOCTEIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYJIHPOBATH HICH,

MIOHSATHS, TUTIOTE3bI 00 0OBEKTAaX U SBICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABAThH AE(HULINTHI
COOCTBEHHBIX 3HAHHUN U KOMITETEHTHOCTEH, MUIAHUPOBATh CBOE PA3BUTHE,

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHUTyallUrO, BOCIIPUHUMATL CTPCCCOBYHO CUTYALIMIO KaK

BBI30OB, TPEOYIOLINIT KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBbIE PEIIEHHUs U AeHCTBUSA, (OPMYIHPOBATH
U OLICHUBATh PUCKHU H MOCIENCTBUS, (POPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBbTATHI

I[lo3naBaTeIbHBIE YHHBEPCAJIbHBbIE YUeOHbIE 1eHCTBHS

Ba3oBble Jioruuyeckue JeldcTBUA:

BBIIBJISIT M XaPAaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKH MATEMAaTHYECKUX OOBEKTOB, NMOHATHUH,
OTHOIIEHUH MEXAYy NOHATUSAMH, (OPMYJIHPOBATH ONPENENCHUS TMOHSITHH, YCTaHABIIUBATH
CYLIECTBEHHBIN MPHU3HAK KIACCU(UKALIUK, OCHOBAHUS Al 000OILICHNST U CPABHEHUS, KPUTEPHH
IIPOBOANMMOTO aHANN3A,

BOCIIPUHUMATh, (QopMynupoBaTh U TpeoOpa3oBbIBATH CYXKIACHUS. YTBEPAUTEIbHBIE U
OTpHLATENbHBIC, €MIUHIUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBIABJIAITh MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHUBOpeuus: B (pakrax,
JAHHBIX, HAONIOAEHMAX W  YTBEPXKOEHHUSX, TMpenjaraTb KPUTEPHUH JJs1  BBIIBJICHUS
3aKOHOMEPHOCTEN U NPOTUBOPEUNH;

JenaTb BBIBOABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, MAEOYKTUBHBIX W HHAYKTUBHBIX
YMO3aKJIIOUeHNH, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

pa3buparh AOKA3aTENbCTBA MAaTEMATUYECKHX YTBEP)KACHUH (MpsiMble U OT MPOTUBHOTIO),
NPOBOIUTH  CAMOCTOSITENIPHO  HECIOXKHBIE  JOKa3aTelNbCTBA  MATEeMAaTHYECKHX  (DaKTOB,
BBICTPAWBATh APTYMEHTALMIO, MPHUBOAUTHL MPHUMEPBl W KOHTPIPHMEPHL, OOOCHOBBIBATH
COOCTBEHHBIE PACCYKACHNUS,

BbIOMpaTh crocod perreHust yueOHON 3amaun (CpaBHHUBATh HECKOJIBKO BApUAHTOB PELICHUS,
BbIOMpPATh HaNOOJIEe MOAXOASIINI C YIETOM CAMOCTOSATENBHO BBIACICHHBIX KPHTEPHEB).

Ba3oBbie HcciienoBaTebCKHeE JeHCTBHA:

UCIIOJB30BaTh BOMPOCHl KaK HMCCIENOBATEIbCKHI HHCTPYMEHT IO3HAHMS, (POpPMyIHUpOBaTh
BOMPOCHI, (PUKCHPYIOLIHE MPOTHBOpPEUre, MPOodIeMy, CAMOCTOSITEIbHO YCTAHABIUBATD HCKOMOE
U JaHHOE, q)OpMPIpOBaTb TUNnoTeE3y, ApryMEHTUPOBATh CBOKO MO3ULIUIO, MHCHUE,

MPOBOAUTH MO CAMOCTOSATENILHO COCTABIEHHOMY IJIAHY HECJOKHBIN SKCIIEPUMEHT, HeOObIIoe
UCCJIeZIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, 3aBHCUMOCTEH
00BEKTOB MeKAY COOO;

CaMOCTOATENIbHO (pOPMyJIUpOBaTh OOOOINEHHMsST W BBIBOABI MO Pe3yJbTaTaM MPOBEAEHHOIO
HaOJIIOICHUS], UCCIIEIOBAHMS, OLIEHUBATh TOCTOBEPHOCTD MOJYYSHHBIX Pe3yJIbTaTOB, BHIBOJIOB U
000011eHHI];

MPOrHO3UPOBATE BO3MOKHOEC PA3BUTHUC MPOLECCA, 4 TAKXKC BbIABUTATH MPCAMNOJIOXKEHUA O €TI0
Pa3BUTHUU B HOBBIX YCJIOBUAX.

Pa6ora ¢ undopmanueii:

BBIABJIAITD HENOCTATOUYHOCTh M HM30BITOYHOCTh HMH(OPMALMH, JAHHBIX, HEOOXOIMMBIX IS
pelIeHus 3a1a4y,

BbIOMpPATh, AHAJIM3HPOBATH, CHUCTEMATH3HPOBATb U HHTEPIPETHPOBATH  HWH(POPMALHIO
Pa3IUYHBIX BUAOB U (POPM MPENCTABICHHUS,



BbIOMpaTh (OpMy TMpEACTaBIeHHs HWHPOPMALMK M HWUIIOCTPHPOBATH peIlaeMble 3a1add
CXeMaMH, IuarpaMMaMy, HHOH rpaduKoil 1 MX KOMOWHALMSIMUY,

OLICHUBATh HANEXKHOCTh HHPOpPMALIMU MO KPHUTEPHSM, MPEIJIOKEHHBIM YYHUTENEeM HWIIH
cOopMyIUPOBAHHBIM CAMOCTOSITENBHO.

KomMmyHuKaTHBHbBIe YHHBepcaIbHbIe YueOHbIe JeHCTBHS:

BOCIIPUHUMATh U OPMYJTUPOBATH CYKIEHHS B COOTBETCTBUH C YCJIOBHAMH U LEJISIME OOLEHHS,
SICHO, TOYHO, TPAMOTHO BBbIPaKaTh CBOKO TOYKY 3PEHUSI B YCTHBIX M TMHCBbMEHHBIX TEKCTaXx,
IaBaTh MMOSICHEHMUS 110 XO/y PELISHHs 3a1a41, KOMMEHTHPOBATD MOJyYeHHbIH Pe3yJIbTarT;

B xone OOCYXKAeHMs 3aJaBaTh BONPOCHI IO CYLIECTBY OOCYKAaeMOH TeMbl, MpPOOJIEMBI,
pelraeMoi 3ama4M, BbICKAa3bIBaTh MJEH, HALIEJEHHbIE HA MOMCK PELISHHUS, COMOCTABISTH CBOU
CYXKICHUS C CY>KACHUSIMU APYTMX YYaCTHUKOB AMANOra, 0OHApY>KMBATH Pa3jiMvyre M CXOACTBO
MO3ULIHI, B KOPPEeKTHOU popme GopMyIHpOBaTh PA3HOTIACHS], CBOU BO3PAXKECHUS,
NPEACTABISATh PE3YyIbTaThl pEIIEHHs 3aJaud, SKCIIEPUMEHTA, WCCIENOBAHUs, MPOEKTa,
CaMOCTOATENIbHO BbIOMpaTh (opMar BBICTYIUIEHHS] C Y4€TOM 3afad MpEe3eHTAlUd |
0COOEHHOCTEH ayTUTOPHH;

NOHUMATh M HCIOJb30BaTh MPEUMYINECTBA KOMAHAHOW M WHIUBHAYaJIbHOW pabOThl MpHU
pelIeHnH y4eOHbIX MAaTeMaTHYeCKUX 3a/1a4;

NPUHUMATh LIEJIb COBMECTHOM JeATeNbHOCTH, INIAHMPOBATh OPraHU3aLMI0 COBMECTHOM PaloThl,
pacmpenensaTb BUABI pabOT, JOroBapHUBaThCs, OOCYKIaTh MPOIECC U Pe3yibTaT padoThl,
000011aTh MHEHUSI HECKOJIBKUX JIFOEH;

y4acTBOBaTh B TIpyHmoBbIXx (opmax paborel (0OcyxneHws, OOMEH MHEHHMSMH, MO3TOBBIE
IITYPMbl M JIPYTUe), BBIMOJHSITH CBOK 4YacTb padOThl M KOOPAMHHPOBATb CBOM JAEHCTBUS C
APYTUMH YJICHAMH KOMaH/bL, OLICHHBATb KAa4yeCTBO CBOEro BKJIana B OOIIMH MPOOYKT MO
KpUTEpUsM, CPOPMYTHPOBAHHBIM YHACTHHUKAMH B3AHMO/EHCTBHSL.

PerynsiTuBHBIe YHHBepcaJIbHbIe yUeOHbIe AeificTBHS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIATH IUJIAH, AJrOPUTM DPELICHUs 3a1a4d (UM €r0 4acThb), BBIOMPATh
cmoco® pelieHust ¢ y4€TOM HMEIOIINXCS PEecypcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUH ¢ yUETOM HOBOH HH(pOPMALIUH.

CaMOKOHTPOJIb, IMOLHOHAJILHBIH HHTEJIEKT:

BJANETh CIOCO0AMH CAMONPOBEPKH, CAMOKOHTPOJII TIpomecca W pe3yjbTaTa peLIeHHs
MaTeMaTHYeCKON 3a/1a4H,
NPeABUIETh TPYOHOCTH, KOTOPBIE MOIYT BO3HHMKHYTH IPH pPELICHWH 3a7a4dd, BHOCHTH
KOPPEKTHBBI B JEATENIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWOEHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBHE pE3yJjbTaTa MEATENIbHOCTH IIOCTABIEHHOH I M YCIOBHSIM,
OOBSICHATh PUIMHBI TOCTH)KEHUS HITH HEJOCTIDKEHHS! LIeJIH, HAXOIUTh OIINOKY, 1aBaTh OLIEHKY
npuoOPETEHHOMY OIIBITY .

HNPEJIMETHBIE PE3YJbTATHI

K xoH1y o0yuenns B 7 kyiacce 00y4arOIIMIACS TOIYUUT CIEAYIOIINE IPEAMETHBIE PE3yJIbTAThI:
Pacnio3HaBaTh M3y4eHHbIE TeOMETPUYECKHE (PUTYPBI, ONMPENeNsATh UX B3aUMHOE PACIOJIOXKEHHUE,

n300paxkaTh reoMeTpudeckre (PUTyphl, BBITIOIHITH YEPTEKH MO YCIOBUIO 3aaaun. U3MepsTh THHEHHbIE
Y YIJIOBbIE BEIMYMHBIL. PemaTe 3a1a4n Ha BBIYUCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YIJIOB.



Henats rpyOyro OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEATbHON JKU3HH, Pa3MEpPOB
NPUPOAHBIX O0BEKTOB. Pa3nnyarh pasmMepsl 3TUX OOBEKTOB MO MOPSIAKY BEJINYHUHBL.

Ctpoutb yepTeku K reOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCsi NMpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, WCIOJNB30BaTh NMPU3HAKM U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIBHUKOB MPHU PEIIEHUH 3a1a4.

IIpoBOAUTE TOrHYECKUE PACCYKACHUS C UCIONIB30BAHUEM F€OMETPUUECKUX TEOPEM.

Ilonp30BaTbCsl MPU3HAKAMU PABEHCTBA MPSIMOYIOJIBHBIX TPEYrOJbHHUKOB, CBOHCTBOM MEIUAHBI,
MPOBENEHHON K THIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYTOJIbHUKA, B PELIEHUU N'€OMETPUUECKUX 3a0a4.

OnpenensiTe MapajuIEIBHOCTD MPSIMBIX C MIOMOLIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU CEKyIlasl.
OnpenensaTs napajueabHOCTb MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OAHOM MpsIMOM 10
TOYEK APYrON NpsSIMOH.

Pemars 3agaun Ha kneryaToit Oymare.

IIpoBOANUTE BEMHUCICHUS U HAXOIUTH YHCIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B FEOMETPHUECKUX
337a4ax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYIOJBHUKOB W MHOIOYTOJBHHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX MpPH NEPECEUEHHH IBYX MNapajuleIbHbIX NPAMBIX cekyiued. Pemarp mnpakTtudeckue
3a7a41 Ha HaXO0XKJI€HUE yTIJIOB.

Bragers mOHATHEM T€OMETPUYECKOrO MeCTa TO4YeK. YMETh ONpeneisiTb OHUCCEKTPUCY yriia U
CEepEeIUHHBIN NEPIEHAUKY ISP K OTPE3KY KaK FeOMETPUUYECKUE MECTA TOUECK.

DopMyIMpOBaTh ONPEAECICHUs] OKPYKHOCTH W Kpyra, XOpAbl M JHAMETpa OKPY>KHOCTH,
MOJIB30BATLCSA UX CBOMCTBAMHU. Y METh IPUMEHSITh 3TH CBOWCTBA MPH PELICHUH 3a4a4.

Bnanerp NOHATHEM ONMUCAHHON OKOJIO TPEYTOJIbHUKA OKPY>KHOCTH, YMETh HAXOAWThb €€ LIEHTD.
ITonb3oBaThest hakTaMu O TOM, UTO OUCCEKTPHCHI YIJIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE, U
O TOM, 4TO CEPEeINHHBIC IEPIIEHAUKYISAPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCSl B OHON TOUKE.

Bnanerp  noHsATHEM = KacaTeNbHOM K OKPYXKHOCTHM,  IIOJIB30BaTbCs  TEOPEMOM O
NEePNEHANKYJIAPHOCTH KacaTeIbHON U paanyca, NPOBEAEHHOIO K TOYKE KaCaHMUs.

Ilonp30BaTbCsi MPOCTEMIIUMH F€OMETPUYECKUMH HEPABEHCTBAMH, NMOHUMATb MX NMPAKTUYECKUN
CMBICIL.

IIpoBOAUTE OCHOBHBIE FEOMETPUYECKUE TOCTPOCHHS C TOMOIUBIO LIUPKYJIA U JINHEHKH.

K xoHy oOyuenust B 8 kjiacce oOy4arouuiicsi MOJYYHUT CISAYIOLINE MPEAMETHbIE PE3yIbTATHI:

PacnosHaBath OCHOBHBIE BHUADBI ‘{eTpréXYFOJIbHI/IKOB, uxX SJCEMCHTBI, MOJB30BaTbCA UX
CBOMCTBAMH MpUu PpCIICHUN T'COMETPUICCKUX 3adaY.

IIpuMeHATh CBOICTBAa TOYKH IEPECEUYCHUS] MEINaH TPEYrojbHHKa (LIEHTpa Macc) B PELICHHU
3aj1a4.

Bnanerp noHsaTHEM CpenHEW JUHMM TPEYTrOJbHUKA U TPaleLHH, NPUMEHATb UX CBOWCTBA IpPHU
peuieHny reomerpuyeckux 3agad. Ilons3osatecsa Teopemont Daneca U TEOpPEMON O MPONOPLUOHATIBHBIX
OTpE3Kax, MPUMEHATD UX IJIA PCIICHUA MPAKTUYICCKUX 3aaa4.

IIpuMeHATh TpU3HAKU MTOAOOUS TPEYTOJIBHUKOB B PELIEHUH T€OMETPUYECKHX 3a/1a4.

ITonb3oBatbest Teopemoii [Iugaropa s perieHuss reOMETPUYECKHMX M MPAKTHUECKHX 3a/1ad.
CTpOI/ITb MAaTEMATUYCCKYHO MOJACIL B MPAKTUYCCKUX 3aAadax, CaAMOCTOATCIIBHO ACAaThb LIepTéX( u
HaXOAUTh COOTBCTCTBYHOIIUE NJIMHBIL

Brnagere mnoHATUAMM CHHyCa, KOCHHyCa M TaHI€HCA OCTPOro yIjla MpsSMOYTOJbHOTO
TPEYTrOJIbHUKA. TTonb30BaTLCS STUMH MTOHATHUSIMHU AJIL PEIICHUA NMPAKTUICCKUX 3aaa4.

Beruncnars (pasnuuHbIMH Crioco0aMH) IJIOMIAAb TPEYTroJbHUKA M IUIOLMIAJH MHOTOYTOJBHBIX
buryp (mone3ysich, TAe HEOOXOAMMO, KalbKynsaTopoM). I[IpUMEHAThP TOJNy4YEeHHbIE YMEHHUS B
MIPaKTHUYECKUX 3a7auax.



Bragers MOHATHAMH BIMCAHHOTO M LEHTPAIBHOIO yTIila, MCIIONB30BaTh TEOPEMbI O BIIMCAHHBIX
yriax, yriax MeXAy XOopAaMH (CeKyIIMMH) U yIJie MEXKAY KacaTelbHOH M XOpAOW NpHU peIleHHH
reOMETPHUYECKHX 3aa4.

Brnamerp mOHATHEM OMHCAHHOTO YETHIPEXYTOJNbHUKA, NPUMEHSTb CBOIHCTBA OIMHCAHHOTO
YeTBIPEXYTONIbHUKA TIPU PEIIEHUH 3aa4.

[IpMeHATh MoNyueHHbIE 3HAHHUS Ha MPAKTHKE — CTPOMTb MATEMATHYECKHE MOJENH JJIS 3a/1ad
peanpbHOH JKU3HM W TPOBOAHWTH COOTBETCTBYIOIIHME BBIYUCICHHS C MPUMEHEHHEM MOJ00us W
TPUTOHOMETPHH (TIONB3YSICh, /i€ HEOOXOIUMO, KAJIBKYJIATOPOM).

K xoHiy o0yueHust B 9 kjiacce oOy4aronIuics MOMYYUT CISAYIOLINE MPEAMETHBIE PE3YJIbTAThI:

3HaTh TPUTOHOMETPUUYECKHE (PYHKLUUH OCTPBHIX YIJIOB, HAXOOUTh C MX IOMOLIBIO Pa3IMYHBIC
3JIEMEHTBI MPSIMOYTOJIbHOTO TPEYroJbHHUKA («PeIIeHne MPSMOYTOJNbHBIX TPEYyTrOJbHUKOB»). HaxonuTh
(C MOMOIIBIO KaJBKYJISTOPA) IJIMHBI M YIJIbI [T HETAONMYHBIX 3HAYSHUH.

ITonb3oBaThest (pOpMyIaMyU TPUBENEHUS U OCHOBHBIM TPHUTOHOMETPHUYECKHUM TOXIAECTBOM IS
HAXOKICHUSI COOTHOIIEHUH MEXIy TPUTOHOMETPUIECKUMHU BETUIMHAMH.

Ucnonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB MJISi HAXOXKIACHHUS pPa3IMYHBIX 3JEMEHTOB
TPEYTOJIbHUKA («PEeLIeHNE TPEYTOIbHUKOBY), MPUMEHATh UX MPU PELICHUH FreOMETPUIECKUX 3a/1aY.

Brapers norsTHAMEU NipeoOpa3oBaHus OAOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB MOAOOHBIX (uryp.
[Tonb3oBaThCst CBOMCTBAMH MOAOOHS MPOU3BOJIBHBIX (PUTYpP, YMETh BBIYUCISATD [UIMHBI U HAXOIUTH YTJIbI
y mopobubx ¢uryp. IlpumensTs cBoiicTBa MogoOHsi B NMPaKTHUECKUX 3aadax. YMeTb IMPUBOIUTH
pUMepbI TONOOHBIX (PHUTYpP B OKPYKAKOLIEM MHUpE.

ITonb30BaThCst TEOPEMAMH O TTPOU3BEACHUN OTPE3KOB XOP, O MPOM3BENEHNUH OTPE3KOB CEKYINNX,
O KBajjpaTe KacaTeJIbHOM.

ITonb30BaThCst BEKTOPAMH, TOHUMATh X T€OMETPUYECKUN B (PU3UUECKHIA CMBICI, TPUMEHATh UX
B PELICHUN T€OMETPHUYECKUX U PU3NUecKuX 3a1ad. [IpuMeHsITh CKasipHOE MPOU3BEACHNE BEKTOPOB AJIsI
HAXOKICHUS JTUH U YTJIOB.

ITonb30BaThCst METOAOM KOOPAMHAT HA TUIOCKOCTH, MPUMEHSTh €r0 B PEIIEHHH ME€OMETPHUECKUX
U TIPAKTHYECKUX 3a7ad.

Brnagers mNOHATHAMH TPAaBUIBHOIO MHOTOYIOJBHHUKA, [JIMHBI OKPYKHOCTH, MJIMHBI AYTH
OKPY’KHOCTH W paguaHHON Mephl yIjla, YMETh BBIUHCIATH IUIOMIAAL Kpyra M ero dactei. [IpumeHsaThb
MOJIyY€HHBIE YMEHUS B MPAKTHYECKUX 3a7a4ax.

Haxogute ocu (wnm 1eHTpB]) CUMMETPUH (Uryp, NPUMEHSATh JABIKEHHUS IUIOCKOCTH B
MPOCTEHUIINX CIyYasiX.

IIpuMeHsATh MoNyueHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTb MATEMATHYECKHE MOJENH AU 3a/1ad
peanpbHOH JKU3HM W TPOBOAHWTH COOTBETCTBYIOIIME BBIYUCICHHS C MPUMEHEHHEM MOJO0Hs W
TPUTOHOMETPHUECKUX (YHKIMH (TIONB3YSCh, IT1e HEOOXOIUMO, KAJIBbKYJISITOPOM).



TEMATUWYECKOE INMJ1AHNPOBAHWE

7 K/TACC
KosnyectBo yacos O/IeKTPOHHbIe
HanmeHoBaHMe pas3fenioB N Tem (unposble)
Ne n/n KoHTponbHble  [NpaKTuyeckue
nporpamMmmbl Bcero obpasoBaTesibHble
paboThbl paboThbl
pecypchbl

MpocTewune reomeTpuyeckne Gurypsl u
Bnonuoteka LLOK

X cBoicTBa. I3MepeHne reoMeTpnYecKnx 14

httDs://m.edsoo.ru/7f415e2e
Be/IMYUNH

bnénmnoteka LOK
TpeyrofibHUKM 22 1

httos://m.edsoo.ru/7f415e2e
MapannenbHble NpamMble, Cymma yrios 14 1 buébnmnoteka LLOK
TpeyrofbHuKa httos://m.edsoo.ru/7f415e2e
OKpYyXHOCTb U Kpyr. FleomeTpnyeckue " 1 Buébnunoteka LLOK
nocCTpoeHMs https://m.edsoo.ru/7f415e2e
MoBTOopeHue, 06006 EHNE 3HAHNUIA, 4 1 buénuoteka LLOK
npoMexyTo4yHasa (rogosas) atrecrayus https://m.edsoo.ru/7f415e2e

OBWEE KONNYECTBO YUACOB MO NMPOTPAMME 68 4 0

10


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

8 K/TIACC

Ne n/n

OBW EE KOJIMYECTBO YACOB NO NPOrPAMME

HanmeHoBaHMe pa3gesnioB N Tem
nporpaMmmeil

UeTbIpEXYToNbHUKNK

Teopema ®aneca n Teopema o
NponopLMOHanbHbIX 0Tpe3kax, Nogo6HbIEe
TPEeYrofbHUKM

Mnouwagb. HaxoXxaeHue nnouagei
TPEYro/fiIbHUKOB U MHOTOYTONbHbIX (Uryp.
Mnowagn Nnofgo6HbIX uUryp

Teopema MNMudaropa n Hayana
TPUTOHOMETPUYU

YTrNibl B OKPYXHOCTU. BrnivcaHHblie ®
ONMCAHHbIE YETbIPEXYTONbHUKMN.
KacaTtenbHble K OKpY>XHOCTU. KacaHue
OKPY>XHOCTel

MoBTOpeHue, 0606 EHNE 3HAHUIA,
npomMexyTouHas (rogoeas) aTTecTayms

KonwnyecTBO yacoB

Bcero

12

15

14

10

13

KOHTpO/bHbIE
paboThbl

MNpakTnyeckune
paboThbl

OJIeKTPOHHbIE

(undposble)
obpasoBaTesibHble

pecypchbl

bnénunoteka LOK
httDs://m.edsoo.ru/7f417e18

buénmnoteka LLOK
https://m.edsoo.ru/7f417e18

buénmnoteka LOK
https://m.edsoo.ru/7f417e18

buénmnoteka LOK
https://rn.edsoo.ru/7f417e18

bnénunoteka LOK
https://rn.edsoo.ru/7f417e18

bnénunoteka LOK
https://rn.edsoo.ru/7f417e18
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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

9 K/1IACC

Ne n/n

OBW EE KOJIMYECTBO YACOB NO NPOrPAMME

HanmeHoBaHWe pas3gesnioB N Tem
nporpamMmmbl

TpuroHomeTtpusa. TeopeMbl KOCUHYCOB U1
CMHYCOB. PelleHne TPpeyrosbHNKOB

Mpeo6paszoBaHue nogobus. MeTpuueckne
COOTHOLIEHUSA B OKPYXHOCTH

BekTtopbl

AEKapTOBbI KOOpAMHATbl Ha NMNNTOCKOCTH

MpaBuiibHble MHOTOYTONbHUKK. JnnHa
OKPYXXHOCTU M nJowagb Kpyra.
BbluncneHune nnoujagei

OBv>eHunsa nnockocTu

MoBTopeHue, 0606 EeHNe, cMCTEMATH3AL NS

3HAHWUI, NTOTOBAs MPOMEXYTOUHAs
atTecTayus

KonwnyecTBO yacoB

Bcero

16

10

12

68

KOHTpoO/bHbIE
paboThbl

MpakTnyeckune
paboThbl

O/NeKTPOHHbIE

(undposble)
obpasoBaTesibHble

pecypchbl

Bunonuoteka LLOK
httDs://m.edsoo.ru/7f41al2c
buénmnoteka LOK
https://m.edsoo.ru/7f41al2c
buénnoteka LOK
https://m.edsoo.ru/7f41al2c

bnénmnoteka LOK
https://m.edsoo.ru/7f41al2c

buénmnoteka LOK
https://m.edsoo.ru/7f41al2c

buénmnoteka LLOK
https://m.edsoo.ru/7f41al2c

bnénmnoteka LOK
https://m.edsoo.ru/7f41al2c
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https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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