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COJEP)KAHUE OBYYEHUA

7 KJIACC

e HavanbHble NOHATHSA TreoMeTpud. Touka, mpsMas, OTPE30K, Jyd. YTroia. Bunbsl yrios.
BeptukanbHeie W cMexHbIE yriabl. buccektpuca yrima. JlomaHas, MHOTOYTOJIbHUK.
[TapamienbHOCTh U EPHEHAUKYISIPHOCTD MPSMBIX.

e Cummerpuunbie purypsl. OCHOBHBIC CBOMCTBA OCEBOM CUMMETpuH. [IprMepsl cuMMeTpun B
OKpPY’KaIOIllEM MUDE.

e OCHOBHBIE TOCTPOCHUS C MOMOIIBIO IUPKYJIA U JUHEWKU. TpeyronsHUK. BeicoTa, Meauana,
OuCceKTpuca, uX CBOICTBA.

e PaBHOOEAPECHHBIN U PAaBHOCTOPOHHUHN TPEYroJbHUKHU. HepaBeHCTBO TpeyrojapHUKA.

e (pBoiicTBA ¥ TPU3HAKA PABHOOCAPEHHOTO TpeyrojbHHWKA. [Ipw3Haku paBeHCTBA
TPEYTrOJIbHUKOB.

e (CBolicTBa M MPHU3HAKU MapajUIedbHbIX TpsAMbIX. CyMma yIJIOB TpeyrojbHHKa. BHeniHue
YTJIbI TPEYTOIbHUKA.

e [IpamoyronbHbiii TpeyroiabHUK. CBOMCTBO MEIHAHBI MPSIMOYTOJBHOIO TPEYroJbHUKA,
IIPOBEACHHOW K rumnoreHyse. IIpu3Haku paBeHCTBa IPSMOYIOJIBHBIX TPEYTrOJIbHUKOB.
[IpAMOyYTroNbHBIN TPEYTOIBLHUK C YTIIOM B 30°.

e HepaBeHcTBa B TeOMETpUU: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
TeopemMa O OojblleM yrie U Oofplieil CcTopoHe TpeyrojabHuka. llepneHaukynsp u
HAaKJIOHHASI.

e [‘eomerpuueckoe MecTo TOYEK. bruccekTpuca yria u cepeIMHHbIN MEPIEHANKYISP K OTPE3KY
KAaK T€OMETPUYECKNE MECTA TOYEK.

e OKpyXKHOCTh W Kpyr, XOpjla W JAuaMeTp, HMX CBoilcTBa. B3anmmHoe pacnosioxeHne
OKpY>KHOCTH U npsmoi. KacaTenbHas u cekyias Kk OKpy>KHOCTU. OKpYKHOCTb, BIIUCAHHAS B
yroi. BrimcanHast u onucanHas OKpY>KHOCTU TPEYTOJIbHUKA.

8 KVIACC

e UYernhipéxyronpHuku. Ilapamnenorpamm, ero mnpu3HakKM M CBOMCTBA. YacTHbIE ciyyau
napaiesorpaMMoB (TIPsIMOYTOJIBHUK, poMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpanenus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsMoyroapHas Tpamerus.

e Meron ynBoeHuss Menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema o
IPONOPLUOHAIBHBIX OTPE3KaX.

e (CpenHue JIMHUY TPEYroJibHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapbHUKa.

e [lomobue TtpeyronpbHUKOB, KodhdumueHT momobus. I[IpuszHaku momodusi TPEyroJbHUKOB.
[Tpumenenne mogo0us MPH peICHUH MPAKTUYECKHUX 3a/1a4.

e CpoiicTBa MuIoOmaze reomerpuueckux ¢uryp. dopMynsl A MIOMAAW TPEYroibHUKA,
napaiuenorpaMma, pom6a u tpaneruu. OTHOIIEHHE IUI0IMIAAeH MoK00HBIX GUryp.

e Briuucnienue miomaaei TpeyrolbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

e Teopema I[Tudaropa. [Ipumenenne reopems [Tudaropa npu pernmeHnn TPaKTUYECKUX 3a]1a4.

e (CuHyC, KOCHHYC, TaHT€HC OCTpPOrO YyIJIa HIPSIMOYTOJIBHOIO TpeyrojbHuKa. (OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuuu yriaos B 30, 45 u 60°.



BrnucanHble M LEHTpaJbHBIE YIVIBI, YIOJl MEXIYy KacaTelIbHOH M XOPIOH. YIUIBI MEXKIY
XOpAaMM M CEKyllMMHU. BrmcaHHele M ONUCaHHBIE YETBIPEXYTOJBHHUKH. B3anMHOe
pacriosioxkeHue IByX okpyxHocTed. Kacanue okpyxnocTei. OOmue KacaTteiabHBIE K JBYM
OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocunyc, Tauredc yrioB oT 0 o 180°. OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemienue TpeyroiabHUKOB. TeopeMa KOCUHYCOB U T€OpeMa CUHYCOB. PelieHne npakTuyecKux
3a/1a4 C UCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeoOpazoBanne moao6us. [1oo61e cCOOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa 0 MpPOM3BEACHUU OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB CEKYILIUX,
TeopeMa O KBaJipare KacaTeJIbHOM.

Bektop, nmmuHa (MOIyNnb) BEKTOpa, COHAIPABICHHBIE BEKTOPBL, MPOTHUBOIOJIOKHO
HaIpaBJEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMHU HAJ
BeKTOpaMu. PaznokeHue BeKTopa MO JABYM HEKOJUIMHeapHbIM BekTopaMm. KoopauHatsl
BeKkTOpa. CKalsipHOE TPOU3BEICHNE BEKTOPOB, IPUMEHEHUE I HAXO0XK/ICHHUS ITTUH U YIJIOB.
JlexapToBbI KOOPAMHATHI HA INIOCKOCTU. Y PaBHEHUs IPSIMOU U OKPYKHOCTH B KOOpJAUHATAX,
IepECEUECHNE OKPYKHOCTEN U MPAMBIX. MEeTOJ KOOpJAMHAT U €ro MIPUMEHEHNE.

[IpaBunpHbIE MHOTOYroJIbHUKHU. JlJIMHA OKpyKHOCTU. I'pagycHas M paauaHHas Mepa yria,
BBIYMCIICHHE JUTUH AYT OKpyx)HocTel. [limomane kpyra, ceKTopa, CermMeHTa.

JIBuKeHHs TIJIOCKOCTH W BHYTPEHHHE CUMMETpUU (QUTYp (SJeMEeHTapHbIe MPEICTABICHUS).
[TapannensHbii epenoc. [1oBopoT.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI YYEBHOT'O KYPCA
«T"EOMETPHUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUSA

JIMUHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yJabTaThl OCBOCHHMS MporpaMMbl  yueOHOro kypca «l'eomerpusi»
XapaKTEepU3yIOTCS:

1) naTpuoTnyeckoe BOCIIUTAHUE:

— MPOSIBJIEHUEM HMHTEpECa K MPOILIOMY U HACTOSAIIEMY POCCUNCKON MaTeMaTUKH, HIEHHOCTHBIM
OTHOILLIEHHUEM K JOCTH)KCHMSIM POCCHMCKHUX MAaTEMaTUKOB M POCCHMCKOM MaTEeMaTU4YECKOU
IIKOJIBI, K UCIIOJIb30BAHUIO STUX OCTHKEHUH B IPYTMX HAayKaX U MPHUKIATHBIX chepax;

2) rpaKIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

— TOTOBHOCTHIO K BBINOJHEHHIO OOS3aHHOCTEH TpakJaHMHA M peaju3ali ero Ipas,
MPEJICTaBICHUEM O MAaTeMaTUYECKUX OCHOBaxX (DYHKIMOHHPOBAHUS PAa3IMUHBIX CTPYKTYD,
SIBJICHHH, TIPOIIEAYP TPaXAAHCKOTO 00IIecTBa (HarmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO
K OOCYXIEHHIO OSTHYECKHMX NpoOJeM, CBSI3aHHBIX C MPAKTHYECKUM NPUMEHEHHEM
JOCTUXKEHUN HAyKH, OCO3HAaHWEM BaXXHOCTHM MOpPAIbHO-3TUYECKUX MPHUHLMIIOB B
JIESITETBHOCTH YYEHOTO;

3) Tpy10BO€E BOCIIUTAHUE:

— YCTaHOBKOM Ha AaKTHMBHOE Yy4YaCTHE B pPEUICHUM MPAKTUYECKUX 3a/1ad MaTeMaTH4ECKOM
HAIpPaBJIEHHOCTH, OCO3HAHHWEM Ba)KHOCTH MAaTEMAaTUYECKOro OOpa3oBaHHsA Ha MPOTSHKEHHUU
BCEH XKHU3HU I YCHEIHOW MpodecCHOHATBHON IeATENIFHOCTH U PA3BUTHEM HEOOXOMMBIX
YMEHUH, 0CO3HAaHHBIM BEIOOPOM U TIOCTPOCHHUEM MHIUBUAYAIHHON TPACKTOPHH 00pa3oBaHuUs
Y )KMU3HEHHBIX [JIAHOB € YYETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEIH;

4) acTeTHYECKOE BOCMIUTAHUE:

— CHOCOOHOCTBIO K SMOIMOHAJBHOMY M O3CTETUYECKOMY BOCHPHUATHIO MAaTeMaTHYEeCKUX
O0OBEKTOB, 3a/Jay, peIIeHUH, pacCyX JCHHH, YMEHHI0O BHUIETh MaTeMaTHYeCKHe
3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

— OpHUEHTalMed B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAyuYHBIX MpPEICTAaBICHHNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS 4YEJIOBEKa, MPUPOJLI W OOIIecTBa, MOHUMAaHHEM
MaTeMaTUYeCKON HayKH Kak c(epbl YelOBEYECKOM AeATEIbHOCTH, ITANoOB €€ pa3BUTUSI U
3HQUMMOCTH JUIsl Pa3BUTUS LMBWIM3ALUM, OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKU |
MaTE€MaTU4YeCKON KYyJbTYpPOH Kak CPEICTBOM IIO3HAHUSA MHpPA, OBJIAJACHUEM IPOCTEUIINMHU
HAaBBIKAMH MCCIIEI0BATEIbCKON NEATEIbHOCTH;

6) ¢usnmyeckoe BocnuTaHHe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSi M 3MOIHOHAJIBLHOIO

OJ1aronmoJryyms:

— TOTOBHOCTBIO IPUMEHATh MaT€MATUYECKUE 3HAHUSI B UHTEPECAX CBOETO 30POBbs, BEICHUS
3I0pOBOTO 00pa3a >KU3HU (370pOBOE NHUTAaHUE, COAJAHCHPOBAHHBIA PEXUM 3aHATHA U
OTIbIXa, peryispHas (uznyeckas aKTUBHOCTB), CPOPMHUPOBAHHOCTHIO HaBbIKA peduieKcuH,
MpU3HAHHEM CBOETO IMpaBa Ha OIIMOKY U TAKOT'o K€ MpaBa JIPyroro 4eJIoBeKa;

7) 3K0JI0rnYecKoe BOCIIUTAHUE:

— OpHUeHTallMel Ha IMpUMEHEHHWE MaTeMaTH4YeCKHWX 3HAHUM s peuieHus 3aaad B oljactu
COXPAHHOCTH OKPYKAIOIIEH cpenbl, MJIAHUPOBAHUS MOCTYNKOB M OLIEHKH MX BO3MOXHBIX



MOCJCACTBUIA ISl  OKpYXKArolled  Cpelbl, OCO3HAaHHEM IJI00AJBbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOIEM U IyTeH UX perieHus;

8) amanTanus K N3MEHAIUMCS YCJI0OBHAM COUMATBHOM M NMPUPOAHOH Cpe/bl:

TOTOBHOCTBIO K JCUCTBUSM B YCIIOBHUSX HEOIPENEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH 4Y€pe3 IMPAKTUYECKYI0 NEATEIbHOCTb, B TOM 4YHCIIE YMECHHE YYUTBCS Yy
Apyrux JoAed, mpuoOperaTb B COBMECTHOM JESATEIbHOCTH HOBBIE 3HAHMS, HaBBIKM U
KOMIIETCHIIMY U3 OIIbITA APYIHX;

HE0O0XOMMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HaHWH, B TOM uHcie (OPMYIUPOBATh UJEH,
MOHATHS, TUIIOTE3bI 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;
CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYallMIO, BOCIIPUHUMATH CTPECCOBYIO CHUTYAIIHIO
KaK BBI30B, TPEOYIOUIMI KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIC PEIIEHUS U NeHCTBUS,
(opMynHpOBaTh M OLIEHUBATH PUCKHU U MTOCIEACTBUSA, (POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTeabLHLIE YHUBEPCAJLHLIE YUEeOHbIE 1eHCTBUS

Ba3oBble JJornueckue geiicTBUA:

BBISIBJISITH M XapaKTEpHU30BaTh CYIIECTBEHHbIE TPU3HAKH MaTeMAaTUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHWA MEXAY MOHATHAMH, (QOPMYIUPOBATh OMPEICICHUS TIOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK KIACCU(PUKALUUA, OCHOBAHUS Il 000OIIECHUS U
CpPaBHEHHUSI, KpUTEPUU ITPOBOAMMOIO aHAIIN34;

BOCTIIPUHUMATh, (OPMYIUPOBATh ¥ TPEOOPA30OBBIBATH CYXKACHHS: YTBEPAUTEIbHBIC W
OTpHULATENIbHbIE, EAMHIUYHbIE, YACTHBIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M W MPOTHBOpeurs B Gakrax,
JNaHHBIX, HAOMIOACHUAX M YTBEPXKICHUSX, Mpenjgaratb KpUTEpUU Jid BbISBICHUS
3aKOHOMEPHOCTEH U ITPOTUBOPEUYUN;

JeNiaTh BBIBOJBI C HCIOJIb30BAHWEM 3aKOHOB JIOTWKH, NEAYKTUBHBIX W WHAYKTHBHBIX
YMO3aKJIIOUEHUH, YMO3AKIIOUCHUH 110 aHAJIOTHH;

pa3buparh 10Ka3aTeNbCTBA MATEMaTUYECKUX YTBEP)KICHHUH (MpsSMble U OT MPOTHUBHOTO),
MPOBOAWTH CaMOCTOSITEILHO HECIOXHBIC JOKA3aTeNbCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTpAauBaTh apryMEHTAlMIO, NPUBOJUTH HPUMEPhl M KOHTPIPUMEPHI, OOOCHOBBIBATH
COOCTBEHHBIEC PACCYKIICHHS;

BBEIOMPATh CIIOCO0 pelieHus y4eOHOU 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHS,
BbIOMpaTh HanboJIee MOAXOSAIINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBaTebcKe AeiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIEAOBATENILCKUNA WHCTPYMEHT MO3HaHUS, (OPMYIHUPOBATH
BOTIPOCHI, (DUKCHPYIOIIKE MPOTHBOpPEYHE, MPOOJIEMYy, CAMOCTOSTEIBHO YCTaHABJIMBATH
HUCKOMOE W JJaHHOE, POPMHUPOBAThH TUITOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIUI0, MHCHHCE,
HpOBO,Z[I/ITI: 110 CaMOCTOATCIILHO COCTaBJIeHHOMy HHaHy HCCHO)I(Hblﬁ BKCHepI/IMeHT,
HEOOJIBIIIOE HMCCIIEIOBAHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKY COOOi;



CaMOCTOSTENNLHO (DOpMYIHpPOBaTH OOOOIICHMST M BBIBOIBI MO pe3yidbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUSA, KCCJICJOBAaHUsA, OICHWBATh JOCTOBEPHOCTh ITOJIYYCHHBIX pPE3yJIbTaTOB,
BBIBOJOB 1 0000IIEHNI;

MIPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE MPOIIECCa, a TAK)KE BBIIBUTATh IIPEIOJIOKEHHUS O €T0
Pa3BUTHH B HOBBIX yCIOBHSIX.

Pabora ¢ undopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh W M30BITOYHOCTH MH(OPMAILIMH, JAHHBIX, HEOOXOAMMBIX IS
peuieHus 3a1a4u;

BHIOWpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETHPOBATh HH(OPMAIIHIO
Pa3IUYHBIX BUJIOB U OPM MPEACTABICHUS;

BbIOUpaTh (QopMy MpencTaBiIeHUs HHPOpPMAIMM M WJUIIOCTPUPOBATH pEIIAaeMble 3aJauyu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMU;

OLICHUBATh HAAEKHOCTh HH(OpPMALMU MO KPUTEPUSIM, MPEIJIOKEHHBIM YUYUTEIEM WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMYHHKATHBHBIE VHUBEPCAJbHbIE YVUEOHBIE JeHCTBHS:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKICHHS B COOTBETCTBHM C YCIOBHSIMHU M LEJISAMHU
00IIeHH s, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHUS B YCTHBIX M NHCHMEHHBIX
TEKCTaX, JaBaTh IOSICHEHMS IO XOAy PpEIICHHS 3a/1auyd, KOMMEHTHPOBATH ITOJy4EHHBIN
pe3yibTar;

B Xo7e OOCYXJCHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXIAEMOW TEMBbI, MPOOIEMBI,
pelaemMoit 3a1a4m, BHICKa3bIBaTh UI€U, HALIEJICHHBIEC Ha MIOMCK PEIICHUs, CONIOCTABIATh CBOU
CYXKJEHUS C CYXICHHSIMU JPYTUX YYaCTHHKOB JHajiora, OOHapy)XMBaTh pa3ludue U
CXOJICTBO MO3MINH, B KOPPEKTHOH hopme hopMynupoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS;
OPEICTaBIIATh PE3yJNbTaThl pPEUICHUs 3a/lauyd, HSKCIEPUMEHTa, HCCIEAOBAaHMs, IPOEKTa,
CaMOCTOATENIFHO BBIOWPATh (opMaT BBICTYIUICHHS C Y4YETOM 337a4 MPE3CHTALUH U
0COOEHHOCTEH ayIUTOPHH;

INOHMMATh W HCIOJB30BaTh NPEHMYIIECTBA KOMAHAHOM M WHIUBHIyaIbHOW pabOTHI IpH
pelIeHnN y9eOHBIX MaTeMaTHYECKUX 3a/1a4;

NPUHUMATh II€JIb COBMECTHOW JESTENbHOCTH, IJIAaHUPOBATh OPTaHU3AIHMI0 COBMECTHOM
paboThl, pacmpenensTb BUIBI PadOT, OTOBapUBaThCsA, OOCYXKIATh MPOLECC M Pe3yabTar
paboTbl, 060011aTh MHEHHS HECKOJIBKUX JIIO/ICH;

y4acTBOBaTh B TPYMIOBBIX (hopMax paboTel (0OCYXIeHHS, OOMEH MHEHHUSMH, MO3TOBBIC
IITYPMBl U IPYTHE), BBIOIHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JCWUCTBUS C
JIPYrUMHU YJIeHAaMH KOMaHJIbl, OLEHMBAaTh KauyeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpPHUTEPUSIM, CYOPMYITHUPOBAHHBIM yJaCTHUKAMHU B3aMO/ICHCTBUSL.

PeryasiTuBHbIE VHHBEPCAJIbHbIE YUeOHbIE el CTBHUSA

Camoopranuszanms:

CaMOCTOSITENIbHO COCTaBJIATH IJIaH, aITOPUTM pEIIeHUs 3a71a4M (WIK €ro 4acTh), BEIOMpPATh
crnoco0 pemeHuss ¢ y4€TOM MMEIOUIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPHAHTHI PELICHUH C yU€TOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJICKT:

BJIAJCTh CHOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJISI TIpoliecca W pe3ysibTara perieHus
MaTeMaTHUYeCKOM 3aJ1auu;

NPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IMPH PEUICHUM 33Ja4d, BHOCUTH
KOPPEKTHUBBI B JESATETLHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWIEHHBIX OIIHOOK,
BBIBJIEHHBIX TPYAHOCTEN;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa JCSATEIBHOCTH ITOCTABICHHOM LEIH U YCIOBUSM,
OOBSCHATh TPUYUHBI JOCTYDKCHUS WM HEJOCTIKCHHS IIeNIM, HAXOJIUTh OLIMOKY, JaBaTh
OIICHKY IPHOOPETEHHOMY OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

K koH1y 00ydenus B 7 kjacce 00yJaromuiics MOJIyduT CIETYIOIINUE TPEeIMETHbIE PE3yIbTaThI:
v' Pacro3HaBaTh HM3YyYCHHBIC T€OMETPHYECKHE (GHUTYphI, ONPENCTsITh WX  B3aUMHOE

pacrnomoxkeHue, u300paxkarh reoMeTpuueckre (GUTyphl, BBITIOIHATh YEPTEKH IO YCIOBHIO
3aaud. M3MepsATh JTMHEHHbIE U YIJIOBbIE BEJIMYMHBI. Pemars 3a1auyM Ha BBIYMCIIEHUE JUIMH
OTPE3KOB U BEJIMYMH YIJIOB.

Henars TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIWYHH IMPEAMETOB B PEaTbHON >KU3HH,
pa3MepoB TPUPOIHBIX OOBEKTOB. Pasznmuuarh pa3Mepbl 3TUX OOBEKTOB MO MOPSIKY
BEJIUYMHEI.

CTpOoUTh YEPTEKHU K TEOMETPUUECKUM 3a7a4yaM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOIB30BATh MPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIHLHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOaUTH JIOTMYECKHUE PACCYKIECHUS C UCIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaThCcsi TpU3HAKAMU PABEHCTBA MPSIMOYTOJbHBIX TPEYTOJbHHKOB, CBOHNCTBOM
MEJIMaHbl, MNPOBEAEHHOM K THUIIOTEHY3€ NPSMOYTOJbHOTO TPEYTrOJbHUKA, B PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OnpenensaTh MapaIeNbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOphIE 00pa3yer ¢ HHUMH
cekymas. OnpenensiTh NapauieIbHOCTh NPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT
TOYEK OJTHOM MPAMOU 10 TOYEK APYror MpsSMOil.

Pemats 3amaun Ha KieT4aTtoi Oymare.

[IpoBOOUTH BBIUMCICHHS ¥ HAXOAWTh YHUCIOBbIE W OYKBEHHbIE 3HAYCHHS YIJIOB B
FeOMETPUYECKUX 3aJa4aX C UCIOJb30BAHUEM CYMMBI YIJIOB TPEYTrOJIbBHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB yTIJIOB, 00pa30BaHHBIX MPHU MEPECCUECHUU ABYX MapalieIbHBIX
MpsMBIX CEKYIIel. PemaTh npakTruyeckue 3aaui Ha HaX0XKJACHUE YTIIOB.

Bragers moHATHEM reOMETPUYECKOrO MECTa TOUEK. YMETh ONpPEAesaTh OMCCEKTPUCY YIJia U
CEpPEIVHHBINA NEPHEHIUKYISAP K OTPE3KY KaKk FT€OMETPUUECKHUE MECTA TOUEK.

DopMyJIHUPOBATh OMNPEIEICHUST OKPYKHOCTH W Kpyra, XOpAbl M JHAMETpa OKPY>KHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSATH 3T CBOWCTBA IIPU PELIEHUH 3a1a4.
Biamers MOHATHEM OIMCAaHHOM OKOJIO TPEYrOJbHHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHtp. Ilomp3oBaTbest ¢dakTaMu O TOM, 4YTO OHCCEKTPUCHI YIJIOB TPEYroJbHUKA
MEePECeKarOTCsl B OJHOM TOYKE, U O TOM, YTO CEPEIUHHBbIE MEPINECHAMKYISPHl K CTOPOHAM
TPEYTrOJIbHUKA MEPECEKAIOTCS B OAHOM TOUKE.

Bnagets nmoHsTHEM  KacaTE€NpbHOM K  OKPY)KHOCTH, IOJIb30BAaTbCS  TEOPEMOU O
MEePIECHANKYJISIPHOCTH KacaTeIbHOW U pajinyca, IPOBEAEHHOTO K TOUKE KaCaHUSI.



v

v

[Tomp30BaTbcd  MPOCTEHMINMMHM  IE€OMETPUYECKMMH  HEPABEHCTBAMHM, IIOHMMATh X
IIPAaKTUYECKUM CMBICIL.
[IpoBOAUTH OCHOBHBIE TEOMETPUYECKUE ITOCTPOCHHUS C IIOMOILBIO LUPKYJIS U JINHEUKHU.

K koH1y o0yuenus B 8 ki1acce o0ydaromuiics MOJIyduT CIEAYIOIINE TPEIMETHBIE PE3yIbTaThI:

v

v

PacriozHaBaTh OCHOBHBIE BHJIbI YETBIPEXYTOJBHHUKOB, HX 3JIEMEHTHI, I0OJIb30BAThCS HX
CBOMCTBaMM IPU PELIEHUH T€OMETPUUECKHX 3aad.

[TpuMeHsTh CBOMCTBA TOUYKH MEepeceueHusi MeuaH TPEeyroibHHKa (IIEHTpa Macc) B pELICHUH
3ajad.

Bnagets nonsTueM cpeaHel TMHUM TPEYTOJIbHUKA U TPANELUH, IPUMEHATh UX CBOMCTBA ITPU
pemieHun reomerpudeckux 3anad. llomb3oBathes Teopemon daseca U TEOpEeMOM O
MPOMOPLUOHAIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PEeIICHUs TPAKTHUECKUX 3a7au.
[TpuMeHsTh NPU3HAKU TO100US TPEYTOJIBLHIUKOB B PEUICHUH T€OMETPUUECKHX 3a/1au.
[Tonp3oBaTbesa Teopemoii [Tudaropa s penieHns reoMeTpUYecKiX 1 MPaKTUYECKUX 3a/1ad.
CTpouTh MaTeMaTHYECKYI0 MOJENIb B IPAKTHUECKHUX 3aJadyax, CaMOCTOSITEIBHO JA€aTh
4epTEX U HaXOIUTh COOTBETCTBYIOUINE JITTUHBI.

Bnagerp mnoHATHAMU CHHYCa, KOCHHYCa M TaHTE€HCAa OCTPOTO yrjia MpsSMOYTOJIbHOIO
TpeyroiabHuKa. I1071p30BaThCS 3TUMHU MOHITUSAMM JUIsl PEILICHUS TPAKTUUECKUX 3ajad.
Boruncnare (pa3auuHbIMU cIoco0amMu) TUIOIIAs TPEYTOIbHUKA U TUIOIMIA MHOTOYTOJIBHBIX
¢buryp (mosb3ysch, TIe HEOOXOIUMO, KaTbKYIATOpOM). [IpuMEHATh MOTyYeHHbIE YMEHHS B
MPAKTUYECKHX 3aauax.

Brnagerp NOHATHSAMHU BIMCAHHOTO M LEHTPAJBHOTO YIJIA, MHCIIOJIB30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MEXIy XOopAaMHu (CEeKyIIMMH) M yIje MEXAy KacaTeJIbHOH u
XOpAOH IpU PEelIeHUU TeOMETPUIECKHX 3a/1ay.

Bnanerp MoOHSATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA OMUCAHHOTO
YEeTBIPEXYTOJIbHUKA MIPU PELICHUH 3a/1a4.

[IpuMeHATh NMONy4YEHHbIE 3HAHUS HAa NPAKTHUKE — CTPOUTh MAaTeMaTHYECKHE MOJAEIU I
3aJa4 peajbHOM KU3HU M MPOBOAMTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM
Mo00Hs U TPUTOHOMETPUH (TTOJTB3YSICh, TJIe HEOOXOAMMO, KAIBKYIATOPOM).

K kon1y o0y4yenus B 9 kiacce o0y4yaromuics MOIYYUT CISAYIOIINE TPEAMETHBIC pe3yJIbTaThl:

v

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMU OCTPHIX YIJIOB, HAXOAUTH C UX TOMOIIbIO Pa3IHyYHbIE
3JIEMEHTHI NMPSMOYTOJIBLHOTO TPEYroJbHUKA («pelleHrue MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJIATOPA) JUIMHBL U YTIIBI AJI1 HETAOJUYHBIX 3HAYCHUI.
[Tonmp30BaTbes (GopMysaMu NMPHUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUUYECKUM TOXIECTBOM
JUTSL HAXOXKIEHUSI COOTHOIIEHUI MEXTY TPUTOHOMETPUUECKUMH BETUYMHAMM.

Hcrnonb30BaTh TEOpPEMBbl CUMHYCOB M KOCHHYCOB IS HaXOXKJEHUS Pa3jIUYHBIX 3JIEMEHTOB
TPEYrojbHUKA («peleHHe TPEYTOIbHUKOBY), IPUMEHATh UX IPU PEIICHUH Te€OMETPUUYECKUX
3az1ad.

Bnanery mouatusMu mnpeoOpa3zoBaHUs MOAOOMS, COOTBETCTBEHHBIX AJIEMEHTOB IMOJA00HBIX
¢uryp. Ilonb3oBaThcsi CBOMCTBaAMM MOJOOMS MPOU3BOJBHBIX (UTYp, YMETh BBIYHCIATH
JUIMHBl W HaXOOUTh YIJbl y ToA00HBIX ¢uryp. I[IpuMeHsaTs cBoiicTBa momodus B
NPaKTUYECKUX 3a/ayax. YMeTb NPUBOAUTH NMPHUMEPHl MOAOOHBIX (UTYp B OKPYXKaroIeM
MUpe.

[Tonp3oBaTbcs TEOpeMaMH O NPOU3BEIECHUHU OTPE3KOB XOpJI, O IMPOU3BEICHHHM OTPE3KOB
CEKYILHUX, O KBapaTe KacaTeIbHOM.



[Tonmp30BaTbCcsi BEKTOpaMH, TOHHUMATh HMX TEOMETPUYECKUA U (PU3MUECKHH CMBICIH,
NPUMEHSTh UX B PEIICHUU TeOMETPUYECKHX M (pu3mueckux 3amad. [I[puMEHSTh CKaIspHOE
MPOU3BEICHNE BEKTOPOB JJIsI HAXOXKACHUS JUTUH U YTJIOB.

[Tonb30BaTbcs METONOM KOOPAMHAT HA IUIOCKOCTH, MPHUMEHSITh €ro B pEHICHUU
FEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnagerp NOHATHSMH TPaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPY)KHOCTH, UIMHBI IYTH
OKPYXHOCTH W PaJMaHHOW MEphI YIJa, yMETh BBIYHCIATH IJIOMIAJb KPYra M €ro 4acTei.
[TpyMeHSTh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax.

Haxomuth ocu (WM LEHTPBI) CUMMETpPUHM (PUTyp, TMPUMEHSTH JABMKEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[IpuMeHSTh MONMYYCHHBIE 3HAHUS HAa MPAKTHKE — CTPOUTh MAaTeMaTHYECKHE MOJACTH IS
3aJa4 peajbHOM KU3HU M MPOBOAMTH COOTBETCTBYIOIIME BBIYUCICHUSA C NPUMEHEHHEM
Mo00HS U TPUTOHOMETPUUECKUX (PYHKITUH (TIONB3YAChH, € HEOOX0IUMO, KaTbKYISITOPOM).
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padoThI

IIpakTuyeckue
padoTbI

JieKTpOHHbIE (UG pPOBbIE)
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[Ipocreitmme reomeTpuueckue GUTypsl U UX
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but6mmoreka [IOK
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TpeyroabHUKH
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bu6mmoreka [IOK
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[TapautenpHbIe IpsIMBIE, CyMMa yIJI0B
TpEyroJIbHUKA

14

bubmunoreka LIOK
https://m.edsoo.ru/7f415¢2e
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

OxpyHOCTb U Kpyr. ['eomeTpuueckue
IIOCTPOEHHUS

14

bubmunoreka LIOK
https://m.edsoo.ru/7f415¢2e
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
https://skysmart.ru/



https://m.edsoo.ru/7f415e2e
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
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http://www.mathematics.ru/
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5 [ToBTOpeHme, 06001IIeHNE 3HAHUT

bubmunoreka LIOK
https://m.edsoo.ru/7f415¢2e
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http://www.mathematics.ru
http://school-collection.edu.ru
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https://www.yaklass.ru/
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TEMATHYECKOE INTAHUPOBAHHME. 8 KIIACC

Ne i/

HanmeHoBaHMe pa3ie/ioB U TeM
NPOrpamMMbl

KoanuecTBO 4acoB

Bcero

KonTposbHbIe
padoTbI

IIpakTuyeckue
padoTbI

JuieKTpOHHbIE (UG pPOBbIE)
o0pa3oBaTe/bHbIE PeCypChl

YeThIpE€XYroIbHUKI

12

but6mmoreka [IOK
https://m.edsoo.ru/7f417¢18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

Teopema daneca u Teopema o
MIPOIMOPLIMOHANIBHBIX OTpe3Kax, MoJ00HbIE
TPEYTrOAbHUKU

15

but6mmoreka [IOK
https://m.edsoo.ru/7f417¢18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

IInomans. Haxoxnenue miomanei

TPEYTOJILHUKOB 1 MHOTOYTOJIBHBIX (PUTYD.

[Tnomanau moxoOHBIX GUryp

14

Bbubmunoreka LIOK
https://m.edsoo.ru/7f417¢18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

Teopema [Iudaropa u Hagaza TPUTOHOMETPUU

10

Bbubmunoreka LIOK
https://m.edsoo.ru/7f417¢18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
https://skysmart.ru/
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https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
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https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
https://skysmart.ru/

5 VY1l B OKpyKHOCTU. Bricanusie u
OIMCaHHbIE YETHIPEXYToIbHUKH. KacarenbHble
K OKpyxHocTu. Kacanue okpyxHOCTEN

13

Bbubmunoreka LIOK
https://m.edsoo.ru/7f417¢18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

6 [ToBTOpeHme, 06001IIeHNE 3HAHUT

bubmunoreka LIOK
https://m.edsoo.ru/7f417¢18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/
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https://m.edsoo.ru/7f417e18
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http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
https://m.edsoo.ru/7f417e18
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/

TEMATHYECKOE INTAHUPOBAHE. 9 KJIACC

HaumeHoBaHue pa3aesioB M TeM IPOrPaMMBbI

Koan4yecTBo 4acoB

Bcero

KonTpoJbHbIE
padoTbI

IIpakTHyeckue
padoThI

JyekTpoHHbIe (HU(PPOBBIE)
o0pa3oBaTe/IbHbIE peCypChl

Tpuronomerpus. TeopeMbl KOCUHYCOB 1
CUHYCOB. Pelienue TpeyroibHUKOB

16

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

[IpeoOpazoBanue moaobus. Merpuueckue
COOTHOIIICHUS B OKPY)KHOCTH

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

Bexkropsl

12

bubmunoreka LIOK
https://m.edsoo.ru/7f41al2c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

I[eKapTOBBI KOOpAWHATHI Ha IINIOCKOCTHU

bubmunoreka LIOK
https://m.edsoo.ru/7f41al2c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
https://skysmart.ru/



https://m.edsoo.ru/7f41a12c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
https://m.edsoo.ru/7f41a12c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
https://m.edsoo.ru/7f41a12c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
https://m.edsoo.ru/7f41a12c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
https://skysmart.ru/

5 [IpaBunpHbIE MHOTOYTONBHUKH. [[11Ha
OKPY>KHOCTH U IUTOIIAAb Kpyra. Beruucienue
II0IaAe

bubmunoreka LIOK
https://m.edsoo.ru/7f41al2c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

6 JIBU>KEeHUS TIIIOCKOCTH

bubmunoreka LIOK
https://m.edsoo.ru/7f41al2c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/

7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HAaHUH

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru
http://school-collection.edu.ru
https://skysmart.ru/
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https://m.edsoo.ru/7f41a12c
https://www.yaklass.ru/
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http://www.mathematics.ru/
http://school-collection.edu.ru/
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https://www.yaklass.ru/
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http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
https://m.edsoo.ru/7f41a12c
https://www.yaklass.ru/
https://resh.edu.ru/
http://www.mathematics.ru/
http://school-collection.edu.ru/
https://skysmart.ru/
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