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IHHOACHUTEJBbHAA 3AIINCKA

I'eomeTpuss Kak OIMH M3 OCHOBHBIX pPa3[ejOB IIKOJIBHOM MAaTEeMaTHUKHU, MMEIOLIUN CBOEU LIEIBIO
o0ecneynTh U3y4eHue CBOICTB U pa3MepoB QUIyp, UX OTHOLIECHUH M B3aUMHOE PacIlOyIOKEHHUE, ONUPACTCS
Ha JIOTMYECKYIO, JIOKA3aTeIbHYI0 JHUHMIO. L[eHHOCTh M3ydeHUs TeOMEeTpUH Ha YpOBHE OCHOBHOTO OOIIETO
00pa30BaHMs 3aKJIIOYACTCd B TOM, YTO OOY4YarOLIMIiCS yYUTCsl NMPOBOAUTH JOKA3aTENIbHBIE PACCYXACHUS,
CTPOMUTH JOTMYECKHE YMO3AKJIIOUEHUS, JOKAa3bIBaTh UCTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPUMEPHI K
JIOXKHBIM, IPOBOJIUTH PACCYKIAECHUS «OT IPOTHUBHOIO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIUPOBATH
oOpaTHBIC YTBEPKIACHUS.

BTopoli nenpro M3ydeHUs: TEOMETPHUM SIBISIETCS. UCIOJB30BaHNE €€ KaK MHCTPYMEHTA IPU PEIICHUU
KaK MaTeMaTU4YEeCKHX, TaK M MPAKTHUYECKUX 3ajady, BCTPEUAIOIIMXCS B pealbHOM >Xu3HU. OOyyarommuiics
JOJDKEH HAy4yuThbCA OIPENEeNIUTh TIE€OMETPUYECKYI0 (Urypy, omucaTh CIOBaMHU [JaHHbBIM YepTéx WU
PUCYHOK, HAaWTH IUJIOUIagb 3€MEJIbHOIO YYacTKa, PAacCUMTaTh HEOOXOAMMYIO [UIMHY OINTOBOJOKOHHOTO
Kabens win Tpedyemble pa3Mepsl rapaxa A aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOPasi, BEIYUCIUTEIbHAsS
JUHUA B U3y4eHHHM reomerpuu. Ilpu pemieHuM 3agay MpakTUYECKOrO XapakTepa OoOydarouIuiics Y4uTCs
CTPOUTh MaTEMaTUYECKHE MOJENIH PEAJIbHBIX JKU3HCHHBIX CUTYallMil, IPOBOAUTH BBIUUCIICHHASA U OLICHUBATD
a/IeKBaTHOCTb NOJyYEHHOT'O PE3yJIbTaTa.

KpaiiHe Ba)XxHO MOAUYEPKUBATE CBSI3U T€OMETPUN C IPYTUMHU Y4eOHBIMHU MpEeIMETaMH, MOTUBUPOBATh
UCIOJb30BATh OIpPENEIICHUS] TEeOMETPUYECKHX (UIyp U TOHSATHHA, JEMOHCTPUPOBATh NPUMEHEHUE
IOJyYEHHbIX yYMEHUH B (U3MKE W TeXHUKE. OTH CBA3M Hambosee sSpKO BHUIHBI B TeMmax «BekTopbi»,
«Tpuronomerpuyeckre COOTHOLIEHUs», «Metox koopauHa» u «Teopema ITudaropay.

VYuebnsii  kypc «l'eomeTpusi» BKJIIOYACT CIEAYIONIME OCHOBHBIC pa3lieibl  COACPIKAHUS:
«['eomerpuueckue ¢urypsl U HX CcBOMCTBa», «V3MepeHHE TeOMETPUYECKHX BEIUYUH», «JleKapTOBBI
KOOPJAMHATBI Ha INIOCKOCTHY, «BekTopbl», «JIBUkeHHs miuockocTny, «IIpeodpazoBanust moxo0us».

Ha usydenue yueOnoro kypca «I'eomerpusi» orBoautrcs 204 vaca: B 7 kiacce — 68 yacoB (2 yaca B
HeJeno), B 8 kiracce — 68 yacoB (2 gaca B Henenio), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).

COJAEP/KAHUE OBYYEHUA

7 KJIACC

HavansHele nouatus reomerpuu. Touka, npsiMasi, OTpe30K, Jdyd. YToia. Buael yrios. BeprukanbHeie u
CMexHbIe yribl. buccektpuca yria. JIomanas, MHOroyroiapHuk. IlapannensHOCTh M NMEPIEHINKYISIPHOCTD
MPSIMBIX.

Cummerpuunbie Gurypsl. OCHOBHBIE CBOWCTBa OCEBOM CHUMMeTpuu. l[lpumepbl cummeTpun B
OKpY’KaIOIllEM MHUPE.

OCHOBHBIE TIOCTPOEHUS C TMOMOIIBI MUPKYJIS M JUHEWKU. TpeyrojsbHUK. BbicoTa, MeauaHa,
OuccekTpuca, X CBOMCTBA.

PaBHOOEIpEHHBIN 1 PABHOCTOPOHHUIN TPEYroJbHUKK. HepaBeHCTBO TpeyrojibHHKA.

CpoiicTBa U MPU3HAKN PaBHOOEIPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA TPEYTOIBLHUKOB.

CoiicTBa M TpPHU3HAKK TapauiebHBIX MpsAMbIX. CymMMa yrioB TpeyrojibHHKA. BHelHHWe yriibl
TPEYroJIbHUKA.

[IpsamoyronbHbIN TpeyrojJbHUK. CBOMCTBO MeIHaHbl MPSMOYTOJBHOTO TPEYTOJIbHHUKA, MPOBEAEHHON K
runotenyse. lIpu3Haku paBeHCTBA MPSMOYTOJBHBIX TPEYrOJbHUKOB. [IpSAMOYTrONbHBIM TPEYroJbHUK C
yriiom B 30°.

HepaBeHnctBa B reomeTpuu: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JJIMHE JOMAHOU, TEOpEMa O
0oJbI1IEM yTIIe U OOJIbIIEH CTOPOHE TpeyroiabHUKa. [leprneHaAuKysp U HaKJIOHHAS.

['eomerpuueckoe mecto Touek. buccekrpuca yria u cepeAUHHBIN NEPHEHAMKYISIP K OTPE3KYy Kak
F€OMETPUUYECKHE MECTA TOYEK.

OKpyXHOCTb U KpyT, XOpAa U JUAMETpP, UX CBOMCTBa. B3anmHOE pacmoyioKeHUE OKPYKHOCTH U
npsamoii. KacarenbHast u cekymias K OKpyXHOCTH. OKpYKHOCTb, BIOHCaHHasi B yroji. BrnucanHas u
OMHUCaHHasi OKPY>KHOCTHU TPEYTOJbHUKA.

8 KUIIACC



UYerslpéxyronsuuku. [lapamiemorpamMM, ero mnpusHaku UM cBoiicTBa. YacTHble  cilydau
napajuieJiorpaMMoB (TPSIMOYTOJIBHUK, poMO, KBaJpaT), UX MPU3HAKK M CBOMCTBA. Tparenus, paBHOOOKas
Tpaneuus, e€ CBOMCTBA U Npu3Haku. IIpsmoyronbsHas Tpanenus.

Meron ynBoenuss wmenuanbl. lleHTpanbHas cummerpud. Teopema @aneca U TeopemMa o
IIPONOPLIMOHAIBHBIX OTpE3KaXx.

CpenHue TMHUM TPEYrojabHUKA U Tpanenuu. LIeHTp Macc TpeyronbHuKa.

[TomoGue TpeyronbHUKOB, KoddduireHt nogodus. Ipuznaku nonoOust TpeyroyibHuKoB. [Ipumenenue
110100Us MPH PEIIEHUH MTPAKTUYECKHX 3aa4.

CpoiictBa muomaneii reomerpuueckux ¢uryp. DopMmynbl 8 [JIOUIATUM  TPEYroJbHHKA,
napajuiesorpamma, pom6a u Tpanenuu. OTHOIEHHE TUIOMAAeH M0100HBIX GUTyp.

Brruucnienue miomanei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTol Oymare.

Teopema I[Tudaropa. [Ipumenenue reopems [Iudaropa npu penieHur MPaKTUYECKUX 3a]1a4.

CuHyCc, KOCHHYC, TAaHI€HC OCTpPOrO yrja IpsIMOYTOJIBHOIO  TpeyrojipHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. Tpuronomerpudeckue Gpynkiuu yrios B 30, 45 u 60°.

BnucanHble U LEHTpaJIbHBIE YIJIbI, YTOJ MEXKIY KacaTeIbHOM M XOpAOH. YIUNIBI MEXAY XOpAamMu U
CEKyIIMMU. BrimcaHHble U ONMCAHHBIC YETBIPEXYTONBHUKU. B3aMHOE pacnoioKeHUue ABYX OKPYKHOCTEH.
Kacanue okpyxnocteil. O0miue kacareabHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tanreHc yriaoB oT 0 mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
@opMyIIbl IPUBEACHUS.

Pemenue TpeyroibHUKOB. TeopeMa KOCHHYCOB U T€OpeMa CUHYCOB. PellleHne mpakTHUeCKUX 3a1ay ¢
HCI0JIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogoodus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o pou3BEAEHUN OTPE3KOB XOPJI, TEOPEMBI O ITPOU3BEAECHUN OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJipaTe KacaTeIbHOM.

Bekrop, anmuHa (MOnIyNib) BEKTOpa, COHANpaBIIEHHbIE BEKTOPHI, MPOTHBOIIOJIOXKHO HAIPaBICHHbIC
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluu HaJ BeKTOopaMu. Pasnoxenue
BEKTOpa MO JBYM HEKOJUIMHEapHBIM BeKkTopaM. KoopauHats! Bektopa. CkalsipHOE NPOU3BEIECHUE BEKTOPOB,
MIPUMEHEHHUE 11 HaXOXACHUS JJIVH U YIJIO0B.

JlekapToBbl KOOpPAMHATBI HA IUIOCKOCTH. YPaBHEHHs IIPSIMOM U OKPYXKHOCTHM B KOOpAUHATaX,
IIEPECEUECHUE OKPYKHOCTEN U MPAMBIX. METO KOOPAMHAT U €r0 IPUMEHEHUE.

IIpaBunbHbIE MHOrOyrosbHuUKkH. JlnuHa okpyxHocTH. I'panycHas W paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYyx)HocTel. [momanp kpyra, CEeKTopa, CErMeHTa.

JIBIDKEHHsSI TUIOCKOCTH M BHYTPEHHHME CHUMMETpHUH (QUryp (SJIeMEHTapHble MpPEICTaBICHUS).
[TapannensHbiii iepenoc. [1oBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IIPOI'PAMMBI YYEBHOI'O KYPCA
«'’EOMETPUS» HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3y/IbTAaThl OCBOEHUS NPOrpaMMbl y4eOHOro Kypca «I'eoMeTpHs» XapaKTepu3yroTCs:

1) naTpuoTnYecKoe BOCIIMTAHHE:

IPOSIBJICHUEM MHTEpeca K MpOLUIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHKH, LEHHOCTHBIM
OTHOILIEHUEM K JOCTHIKEHHUSIM DPOCCHUMCKHUX MAaTEMaTUKOB M POCCHMCKOM MaTEMaTU4YECKOM IIKOJBI, K
UCIOJIb30BAHUIO ATUX JTOCTHXKEHUH B IPYTUX HayKax M MPUKIAAHBIX cepax;

2) rpaxIaHCKoe H JyXOBHO-HPABCTBEHHOE BOCIIUTaHHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO 0053aHHOCTEH rpa)<1aHuHa U pealu3alliu ero Mnpas, MPeICTaBICHUEM O
MaTeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYD, SBICHHUH, MPOLEAYp TPaKAaHCKOTO
oOmecTBa (HampuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO dTHYECKUX MPOOJIEM, CBA3aHHBIX C
IIPAKTUYECKUM IPUMEHEHHEM JIOCTH)KEHUH HAayKH, OCO3HAaHHUEM BaXXHOCTH MOPAJIbHO-3TUYECKUX
IIPUHIUIIOB B I€ATEIIBHOCTH YUEHOTO;

3) Tpya0BO€E BOCIIUTAHUE:



YCTAaHOBKOWM Ha AaKTHUBHOE Y4YacTHE€ B PEIIEHUM [PAKTUYECKMX 3aJad MaTeMaTHYeCKOH
HaMpaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MaTeMaTHYECKOro 00pa30BaHMsI HA MPOTSKEHUU BCEH XKU3HU IS
yCIIenHoOH npoecCHOHAIBHON AeSTEIbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHHUI, OCO3HAHHBIM BHIOOPOM
U TIOCTPOCHUEM WHIUBHUIYaJIbHOM TPACKTOPHUM OOPAa30BaHUS M JKM3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB M 0OIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOE BOCTIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M 3CTETHYECKOMY BOCIPHATHIO MaTeMaTHYECKUX OOBEKTOB,
3aJ1a4, peIICHUH, pacCyKICHUM, YMEHHUIO BUAECTh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHHUS:

OpHEHTAled B JIEATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyuyHBIX NPEACTaBIECHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX pa3BUTHS YeNOoBeKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM MAaTEMaTHYECKONH HAayKH Kak
cepbl 4eI0BEYECKON NEATENILHOCTH, ITAaloB €€ pa3BUTHUA M 3HAYMMOCTH I PA3BUTUS LIMBUIM3ALMH,
OBJIAZICHUEM SI3BIKOM MAaTE€MaTUKM M MaTeMaTU4YeCKOW KYIbTYpOM KaK CpEICTBOM II03HAHUS MHDPa,
OBJIAZICHUEM ITPOCTEHIIMMH HABBIKAMHU HCCIIEI0BATEIBCKON AEATEIbHOCTH;

6) ¢usnueckoe BocnuTaHue, (opMHpPOBaHHE KYJBTYPbI 310POBbSI M 3MOIHOHAJIBLHOIO
0J1aronoJIyyus:

TOTOBHOCTBIO TIPUMEHATh MAaTEMAaTUYECKUE 3HAaHUS B MHTEPECax CBOErO 3/10POBbs, BEIEHUS
3JI0pOBOr0O 00pa3a *HU3HH (3J0pOBOE NMUTaHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUI U OTABIXA, PETYIsIpHas
¢usnyeckass akTHUBHOCTH), CHOPMUPOBAHHOCTHIO HaBBIKa pPe(ICKCHH, NPU3HAHMEM CBOETrO IpaBa Ha
OLMOKY U TAKOTO e MpaBa APyroro 4ejJoBeKa;

7) 3K0JI0THYECKOe BOCTIMTAHUE:

OpHEHTAaIel Ha IPUMEHEHNE MaTeMaTHUeCKUX 3HAHUHN Ul pelleHus 3a7a4d B 00JaCTH COXPaHHOCTH
OKpY’Kalolllel Cpe/ibl, INIAHUPOBAHMSI TIOCTYNKOB M OLIEHKH MX BO3MOYKHBIX IOCIEACTBUM ISl OKpYXKarollen
Cpezbl, 0CO3HAaHUEM INI00AIBHOT0 XapakTepa 3KOJOrMUECKUX MPoOIeM U IMyTeH ux pereHus;

8) aganTanus K N3MEHAIIMMCS YCIOBHAM COLUAILHON M NIPUPOAHON Cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCIOBHAX HEONPEHCIEHHOCTH, IOBBILICHUIO YPOBHA CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAaKTHUUECKYIO IESATEIbHOCTb, B TOM 4YMCIE YMEHME YUUTBCS y JPYTUX JIIOJEH,
IpUOOpETaTh B COBMECTHOM J€SITEIbHOCTH HOBBIE 3HAHNUS, HABBIKM M KOMIIETEHIIMH U3 OMNbITA APYIHX;

HE00X0AMMOCTHIO B (DOPMUPOBAHMM HOBBIX 3HAHWH, B TOM yHcie (HOpPMyTUpOBaTh UJIEH, MOHATHUS,
rUNoTe3sl 00 00BEKTAX U ABJICHUSX, B TOM YHCIIE PAHEE HEU3BECTHBIX, OCO3HABATH AC(PUIIUTBHI COOCTBEHHBIX
3HaHUHU ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAIUIO, BOCIHPUHUMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPeOYyIOIUIl KOHTPMEP, KOPPEKTHPOBATh MIPUHUMAEMbIE PEIICHUs U NEHCTBHS, POpMyTUpOBaTH U
OLIEHUBATh PUCKH U TOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe 1elCTBHS

Ba3oBble JJornyeckue aeicTBu:

® BBISBISTh U XapaKTEPU30BaTh CYIIECTBEHHBIC NMPHU3HAKKM MAaTEMaTHYEeCKHX OOBEKTOB, TMOHSTHH,
OTHONIICHUNA MEXAYy NOHITHIMH, (QOPMYIHpPOBATH OINpEACICHUS TOHATHN, YCTaHABIMBATh
CYIIECTBCHHBIM TMPHU3HAK KJIACCU(UKAIIMK, OCHOBAHHS MJisi OOOOIICHHWS W CpPAaBHEHHS, KPUTCPUU
MIPOBOIMMOTO aHAJIN3A;

® BOCIpHUHHMATh, (OPMYJIMpPOBATH W  NPEoOpPa3OBBIBATH  CYKJICHHS:  YTBEpAUTEIbHBIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE M OOIINE, YCIOBHBIC,

® BBISBISITH MAaTEeMATHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3W U TPOTHUBOpEYHs B (PaKTax, JaHHBIX,
HAONIOJICHUSAX W YTBEPXKACHHSX, MPEJararb KPUTEPUU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH H
MPOTUBOPEUHIA;

e JieNaTh BBIBOJABI C HCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M  HHAYKTHUBHBIX
YMO3aKIIOUEHU N, YMO3AKIIOUECHUH 110 aHAJIOTHH;

e pa3dupaTh TOKA3aTEIHCTBA MATEMATHUYECKUX YTBEPKIACHUHN (IIPSAMBIE M OT MPOTHUBHOTO), TPOBOIUTH
CaMOCTOSATENIbHO  HECJIOKHBIE  JIOKAa3aTelhCTBA  MaTEeMaTWYeCKuX  (AKTOB,  BBICTPAWBATH



apryMEHTaluI0, TPUBOAUTh TPUMEpPbl M  KOHTPIPHUMEPH, OOOCHOBHIBAaTH COOCTBEHHBIE
paccyXIeHHS;

BBIOMpPATh CIOCOO pemieHust y4eOHOH 3anauu (CpaBHMBATh HECKOJIBKO BapHAHTOB PELICHHS,
BBIOMpPATh HanboJIee MOIXOASIINHI ¢ YIETOM CaMOCTOSTENBHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBble ucciaenoBarejabLcKue NeicTBUA.

MCTIOJIb30BATh BOMPOCHI KAK MCCIIE0BATEIIbCKUNA HHCTPYMEHT MTO3HAHUA, ()OPMYITHPOBATH BOIIPOCHI,
¢duKkcupyomue MpoTUBOpeune, NpodiaeMy, CaMOCTOATENBHO YCTAaHABIMBAaTh MCKOMOE M JIaHHOE,
(hopMHPOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOO TMO3HIIMIO, MHCHHUC;

HpOBOI[I/ITB 110 CaAMOCTOATCIBHO COCTaBHeHHOMy HJIaHy HeCJ’IO)KHBIﬁ BKCHepI/IMeHT, HCGOHBH_IOC
WCCJICIOBAaHUE 10 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OOBEKTa, 3aBUCHMOCTEH
00BEKTOB MEXy COOOiA;

CaMOCTOSITENTLHO  (OPMYITUPOBAaTH O00OOIIEHHST W BBIBOJBI 1O pe3yjibTaTaM IPOBEAEHHOTO
HAOJIIOJICHUS, MCCIICIOBAaHMUs, OICHUBATh JIOCTOBEPHOCTh IMOJYUYECHHBIX PE3y/IbTaTOB, BBIBOJOB M
0000IIEHMIT;

MPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE TNPOIECCa, a TAKXKE BBUIBUTATh IMPEATIOIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Paborta ¢ undopmanmeii:

BBISIBIISIT HEJIOCTATOYHOCTh W M30BITOYHOCTh WH(POPMALINH, TAaHHBIX, HEOOXOIUMBIX UIS PEUICHUS
3aJ1auu;

BBIOMpPATh, aHAIW3UPOBATH, CUCTEMATHU3UPOBATh M HMHTEPIPETUPOBATH HWH(OPMAIHMIO PA3IUYHBIX
BUJIOB U ()OPM IPEICTABICHHUS;

BBIOMpaTh GOpMy MpEACTaBICHHS WHPOPMALUU U HIUTIOCTPUPOBATH PEIIAeMbIE 33[a4d CXEMaMH,
TuarpaMMaM#, HHOU rpaduKor U UX KOMOMHAITUSIMU;

OLIEHUBATh HAAEKHOCTh HWHPOPMALMKM TIO KPUTEPHUSAM, TMPEIJIOKEHHBIM  yUUTENeM MU
chOpMYyITUPOBAHHBIM CAMOCTOSITEITHHO.

KoMMyHHKaTHBHBbIE YHHUBEpPCAJIbHbIE y4eOHbIe JeiicTBHS:

BOCIIPUHUMATh U (OPMYITUPOBATH CYXKICHUS B COOTBETCTBUHU C YCIIOBUSMHU U IEISIMHU OOIICHHUS,
SICHO, TOYHO, TPaMOTHO BbIpa)aTh CBOIO TOYKY 3PEHMsSI B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XO/1y PEIIeHHS 3a1a4i, KOMMEHTUPOBATh MOJIYICHHBIN PE3yNbTar;

B X0JIe 00CYXKICHHUS 33JaBaTh BOIPOCHI MO CYIIECTBY 0OCYXKJaeMOil TeMbl, POOJIEMBI, peraeMon
3a/lauM, BBICKA3bIBaTh WJICH, HAICJICHHbIE HA IMOUCK PEILIEHHs], COMOCTABISTh CBOM CYKICHHUS C
CYXICHHUSIMH APYTUX YYAaCTHUKOB JUANOra, OOHApyKHBAaTh pPa3IMYUe U CXOJICTBO MO3UIIUH, B
KOPPEKTHOH opMe GopMyTupoBaTh pa3HOTIACHs, CBOM BO3PAXKECHUS;

MPENCTaBIATh  PE3YNbTaThl  PEIIeHUs  3aJadd, OJKCIEPUMEHTAa, WCCIIECIOBaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (POpPMAT BBICTYIJICHHS C YYETOM 3a/a4 MPE3EHTAllUd U OCOOCHHOCTEH
ayTUTOPHH;

MMOHUMATh U KCIIOJI30BaTh MPEUMYIIIECTBA KOMAHIHOW M MHIUBUIYaTbHOU PabOTHI NP PEHICHUH
y4eOHBIX MATEMATHYECKUX 3a7a4;

MPUHUMATh L€Jdb COBMECTHOM [eATeNbHOCTH, IJIAHHUPOBAaTh OPraHU3AIMIO0 COBMECTHOM paboThI,
pacmpenensaTbh BUABI paboT, JOrOBapHBaTHCS, 00CYXKIaTh MPOIECC U pe3ysbTaT paboThl, 0000maTh
MHEHHS HECKOJILKUX JTIOJICH;

y4acTBOBATh B IPYNIOBBIX (opMax paboThl (00CYX IACHUSI, 0OMEH MHEHHUSIMHU, MO3TOBBIC IITYPMbI U
JpyTHE), BBIIOIHITH CBOIO YacTh pabOThl U KOOPJIWHUPOBATH CBOU JACUCTBUA C APYTMMHU UJICHAMU
KOMaH[bl, OIICHMBATh KayeCTBO CBOETO BKIaAa B OOMUNA MPOIYKT IO KPUTEPHUSIM,
c(hOpMyIUPOBAHHBIM YYaCTHUKAMH B3aUMO/IEHCTBUS.

PeryasiTuBHbIe YHHBepPcAJbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuszauus:

CaMOCTOSITENTLHO COCTABIIATH IUIAH, allTOPUTM PELISHUS 3a7auu (WM €ro 4acTh), BEIOUpATh CIIOCO0
pelieHns ¢ y4€TOM HMEIOIUXCS PEeCypCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh W
KOPPEKTUPOBATh BapUaHTHI PELICHUH C y4€TOM HOBOM MHGOpMAIUH.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:



e BIAACTh CHOCOOAMU CAMONPOBEPKH, CAMOKOHTPOIIA TMpoIlecca U pe3yibTara perICHHS
MaTeMaTHUYECKOM 3a1aun;

® MpeABHUAETH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh IPU PELUICHUH 3a7a4ul, BHOCUTh KOPPEKTUBHI B
JesITeNIbHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB, HAJICHHBIX OMIMOOK, BRISBIEHHBIX TPYIHOCTEH;

® OIICHUBATh COOTBETCTBUE pe3yNibTaTa NEATEIbHOCTH MOCTABICHHOW IENU U YCIOBUSM, OOBSICHSITH
MPUYMHBI  JOCTHMXKCHHSI WM HENOCTHKCHHSI e, HaXOAWTh OIIMOKYy, JaBaTh OIICHKY
MPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonIty 00yuenus B 7 kj1acce 00y4Jaronuics MoayquT CIEYIONNe MTPEAMETHBIC PE3YIbTaThI:

Pacnio3HaBaTh W3y4eHHbIE TE€OMETpUYECKHE (UTYPBI, ONpPENeNsATh MX B3aMMHOE pacIONIOKEHUE,
n300paxaTh reoMeTpuyeckue (Urypsbl, BBIIOIHATh YEPTEXKH MO YCIOBHUIO 3aAauu. M3MepsaTh NUHEWHbIE U
YIJIOBbIE BEIMYMHBL. PemaTh 3a/1auu Ha BRIUKUCIEHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B pEalbHON JKHU3HH, pa3MEpOB
IPUPOJHBIX 00BEKTOB. Paznuyars pa3mMepsl 3TUX 0OBEKTOB IO MOPSAAKY BETUYUHBI.

CTpouTh 4epTekKHU K FTEOMETPUUECKHUM 3a7a4aM.

[Tonb30oBaTbecst mpHU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, HCIOJb30BaTh MPU3HAKK U CBOWCTBA
paBHOOEPEHHBIX TPEYTOJIHHUKOB IPU PELUICHUH 3a/1a4.

IIpoBOANTH JTOTUYECKUE PACCYNKACHUS C NCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonb30BaTbcsl NpU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTrOJIBHUKOB, CBOWCTBOM MEIUAHBI,
IIPOBEJEHHON K TMIIOTEHY3€E MPSMOYTOJbHOTO TPEYrOJbHUKA, B PEILIEHUN T€OMETPUUECKUX 3a/1ad.

Onpenenste MapajiebHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOphle 00pa3yeT ¢ HUMH CeKymias.
OnpenensaTs napaieNnbHOCTh NPSIMBIX C IMOMOILIBIO PAaBEHCTBA PACCTOSHUM OT TOYEK OJHOW HpPSIMOW 10
TOYEK APYrou mpsiMOHu.

Pemars 3a1auu Ha KieT4aroi Oymare.

[IpoBOANTH BBHIYMCIEHUS M HAXOJUTh YUCIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB B T'€OMETPHUUECKHUX
3aJa4ax C UCIOJB30BaHUEM CYMMBI YIJIOB TPEYIOJIbHUKOB W MHOIOYIOJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUEHUH ABYX MapauIeIbHbIX MPSAMBIX ceKyllel. Pemars npaktuueckue 3agauu Ha
HaXO0XJICHUE YTJIOB.

Bnagerp moOHSATHEM Te€OMETPUYECKOrO MECTa TOUYEK. YMETh ONpeNesTh OHCCEKTpHUCY YIiia u
CEpEIVHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKHE MECTA TOYEK.

@opMynHpOBaTh ONPEAEICHUS OKPYKHOCTH U KPYra, XOpAbl U AUAMETPA OKPYKHOCTH, IIOJI30BATHCS
UX CBOMCTBaMHU. Y METh IIPUMEHSATH OTU CBOMCTBA IIPU PELICHUHU 3a1a4.

Bragere moHATHEM ONMCAaHHOM OKOJIO TPEYTrOJbHHUKA OKPYKHOCTH, YMETh HAaxOIWUTh €€ LEHTP.
[Tonp30BaTbes akTaMu O TOM, YTO OMCCEKTPUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCsl B OJTHOW TOYKE, U O
TOM, 4TO CEPEIUHHBIC TEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHOU TOYKE.

Bnaners MoHATHEM KacaTeNbHOM K OKPYKHOCTH, IIOJIb30BAThCS TEOPEMOM O MEPIEHIUKYJIIPHOCTU
KacaTeJIbHOW U paJinyca, IPOBEIEHHOIO K TOUKE KacaHUsl.

[Tonb30BaTbCcsi MPOCTEUIIMMU TEOMETPUUYECKUMU HEPABEHCTBAMHU, IMOHUMATh HUX MPAKTUYECKHI
CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOEHUS C IIOMOILBIO LIUPKYJIS U JIMHEUKH.

K xonIty o0yuenus B 8 kj1acce 00y4aronuics moayquT CIEIYIONNe MPEAMETHBIC PE3YIbTaThI:

PacriozHaBaTh OCHOBHBIE BBl YETHIPEXYIOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BAaThCS UX CBONCTBAMU
IIPU PELIEHUHA FEOMETPUYECKHX 3a/1a4.

IIpuMeHsTh CBONCTBA TOUKU NIEPECEUEHMSI MEUAH TPEYroJIbHUKA (LIEHTPa Macc) B PEILICHUH 3a/au.

Brnageres monsiTHEM cpeqHEH JMHUM TPEYrOJbHHKA M TpPANELUH, NMPUMEHITh UX CBOWCTBA IPHU
peuieHuu reomerpudeckux 3anad. Ilomws3oBarbes Teopemon dajieca U TEOPEMOUW O MPONOPLUOHAIBHBIX
OTpe3Kax, MPUMEHATh UX JUIS PEIIECHUs MPAKTUYECKUX 3a4ad.

[TpuMeHsATH pU3HAKH 1T0100MS TPEYTOIBHUKOB B PEIIEHUU T'€OMETPUYECKHX 3a/1a4.

[Tonw3oBatbest Teopemoit [Tudaropa nist pemnieHrs TEOMETPUISCKUX U TIPAKTHYECKuX 3anad. CTpOUTh
MaTEMaTHYECKyl0 MOJENb B IPAKTHYECKUX 3a]adyax, CaMOCTOSTENIbHO JAeNaTh 4YepTéX M HaXOAWUTh
COOTBETCTBYIOIIUE JIJTUHBI.



Brnagers moHATHSIMH CHHYCa, KOCHHYCa U TaHTEHCA OCTPOTO YIJa MPSMOYTOJIbHOTO TPEYrOJbHUKA.
[Tonb30BaTbCst STUMU MOHATUSAMU AJIS1 PELLICHUS TPAKTUYECKUX 3aa4.

Berancnsate (pa3nuyHbIMU CIIOCOOAMM) IUIOMIAL TPEYTrOJbHHUKA U TUIOMIAd MHOTOYTOJBHBIX (DUTYD
(monB3ysich, A€ HEOOXOAMMO, KalbKyasTOpoMm). [IpUMeHSTh NOJdydeHHbIE yMEHHSI B MPAKTUYECKUX
3a/aqyax.

Brnagets moHATUSMU BOUCAHHOTO U LEHTPAIBHOTO yTila, UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIJIaX,
yriax MEeXIy XopAaMmu (CEeKyIIUMH) U YTIIe MEeKIy KacaTeIbHON M XOPIOH MPH PEIIeHUH TeOMETPHUIECKIX
3azad.

Bnagerp TOHSATHEM ONMHMCAHHOTO  YETHIPEXYTOJNBHHWKA, MPHUMEHSTh CBOWCTBA  OMHCAHHOTO
YeThIPEXYTOJIbHUKA NP PEIICHUU 3a/1a4.

[IpuMeHsITh TMOJNIyYCHHBIC 3HAHHUS HA TMPAKTUKE — CTPOUTh MaTeMaTHYEeCKHEe MOJETH JUIS 3aaad
peasIbHOM JKU3HU U TPOBOAUTH COOTBETCTBYIOUINE BHIYMCIICHUS C PUMEHEHUEM OO0 U TPUTOHOMETPUH
(OIB3YSICh, T/I€ HEOOXOIUMO, KATBKYIISITOPOM).

K xonIty 00yuenus B 9 kijiacce 00y4Jaromuics MoayduT CIEYIONNe MPEAMETHBIC PE3YIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (DYHKIMHU OCTPHIX YIJIOB, HAXOAUTh C WX TIOMOIIBIO pPAa3IUYHBIC
AJIEMEHTHI IPSIMOYTOJIBHOTO TPEYroJbHUKA («pelIeHHe MPsIMOYTOJIBHBIX TpeyroJbHHKOB»). Haxoauts (c
MTOMOIIBIO KaJbKYNIATOPA) ATUHBI U YIJIBI 1711 HETAOIMYHBIX 3HAYCHUI.

[Tonb3oBaTbes QopmyaaMu TpPUBENEHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOKIECTBOM JUIS
HAXO0XJICHUS COOTHOIICHUHN MEXy TPUTOHOMETPHUECKUMHU BETMIUHAMU.

Hcnonp30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JJISi HaXOXKIEHUS Pa3IUYHBIX AJIEMEHTOB
TPEYroJbHUKA («pEelIeHNE TPEYTrOJIbLHUKOBY), IPUMEHSITh X MIPU PEIICHUU T€OMETPUIECKIX 3a/1a4.

Brnanets monsTHAMH TpeoOpa3oBaHUs MOA00WS, COOTBETCTBEHHBIX 3JIEMEHTOB IMOAOOHBIX (QUTYD.
[Tonb30BaThCst CBOMCTBAMU MOJO0UST TPOU3BOIBHBIX (DUTYp, YMETh BBIUYUCIATH UTMHBI U HAXOIUTh YTIIBI Y
nono6HbIX Guryp. [IpumeHsTs cBOMCTBa MOAOOUS B MPAKTUYECKUX 3aJadax. YMETh NMPUBOAUTH MPUMEPHI
0JTOOHBIX (PUTYP B OKPYKAIOILIIEM MHUDE.

[Tonb30BaTbes TeOpeMaMU O MPOU3BEIECHUU OTPE3KOB XOPI, O MPOU3BEIECHUN OTPE3KOB CEKYIIHUX, O
KBaJlpaTe KacaTeJIbHOMU.

[Tonb30BaTbcs BEKTOpaMM, TTOHUMATh MX T€OMETPUYECKUIl U (U3NYECKUN CMBICH, MPUMEHSATh UX B
pElIeHNN TeOMETPUUYECKUX M (Pu3ndeckux 3anad. [[puMEeHSTh CKalIsipHOE MPOW3BEICHHE BEKTOPOB IS
HAXO0XJACHUS JUIMH U YTJIOB.

[Tonb30BaThcst METOIOM KOOPAWHAT HA TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHUU T€OMETPUUYECKUX U
MPaKTUYECKUX 3a/1au.

Brnagers mOHSATHSIME TIPABHIILHOTO MHOTOYTOJILHUKA, NJTUHBI OKPYKHOCTH, JJIMHBI AYTH OKPYKHOCTH
U paJuaHHOW Mephl yria, yMETh BBIYUCIATH IJIOWAAb Kpyra W ero vacreid. IIpuMeHATh mMmoiydeHHbIe
YMEHHS B MPAKTHYECKUX 3a1a4dax.

Haxomuth ocu (MM LEHTPBI) CUMMETPUU (QUTYp, TPUMEHSTH ABMXKEHUS TJIOCKOCTH B MPOCTEHIINX
ClIydasx.

[IpyuMeHsTHh MOJIyYeHHblE 3HAHMSI HA TMPAKTUKE — CTPOUTh MaTeMaTH4ecKHe MOJETH JUIs 3aaady
pealbHOM KHM3HU W TPOBOAUTH COOTBETCTBYIOIIME BBIYHUCICHUS C MPUMEHEHHEM TMOA00UsS U
TPUTOHOMETPUYECCKUX QYHKIIUN (TTOJIB3YSICh, TJIe HEOOXOAMMO, KAIBKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne /m MPOrpaMmmbl Bcero Kontponbueie  Ipaxtmyeckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
[Ipocreiimme reomeTpudeckue GUTyphl U
1 UX CBOMCTBA. lI3MepeHne reomeTpuuecKux 14 ﬁﬁg?j/?;eelijasg)loorﬁﬂ 415626
BEIINYUH — '
Bbu6nmuoreka [JOK
2 Tpeyrombhuky 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHbIe TpsIMbIE, CYMMa YIJIOB 14 1 bubmuorexa [JOK
TPEYTroJIbHUKA https://m.edsoo0.ru/7f415e2e
4 OkpyxHOCTb U KpYT. [ 'eomeTprueckue 14 1 bubmmoreka [JOK
MIOCTPOCHHMSI https://m.edsoo.ru/7f415e2e
5 [ToBTOpeHue, 0600IIeHNEe 3HAHU 4 1 ﬁggg'l;llﬁeelijas(l)f)orﬁﬂ f41502e
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 4 0
8 KUIIACC
KoanuectBo yacoB JIeKTPOHHbIE
Y HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ HpOrPAMMEL Beero K0611Tp0.111>nble HpﬁaKaneCKne 06PA30BATEbLHBIE
padoThbI padoTsI pecypesI
N bubmuorexa [JOK
. HerbipexyronbHikH 12 . https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
bu6mmoreka [IOK
2 MIPONOPIIMOHATIBHBIX OTPe3Kax, NOJ00HBIE 15 1 )
TpeyrOTbHUKI https://m.edsoo.ru/7f417e18
3 IInomans. Haxoxnenue miomanei 14 1 bu6mmoreka [IOK
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TPEYrOJIbHUKOB U MHOTOYTOJIBHBIX (QUTYD.
[Tnomaau mogoOHBIX GUryp

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

4 Teopema [Tudaropa u Hauana 10 1 bubmmoreka [JOK
TPUTOHOMETPHHU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. Bricanusie u
5 ONMCAHHBIC YETHIPEX YT OJIbHUKH. 13 1 bubmuorexa [JOK
KacarenbHble k okpyxHOCcTH. Kacanue https://m.edsoo0.ru/7f417e18
OKPY>KHOCTEH
. bu6mmoreka [IOK
6 Tosropenne, 0dodmenne snanui 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6 0
9 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (undpossbie)
Ne i/ — Beero KOﬁHTpOJIbHLIe HpﬁaKaneCKne 06PA30BATEILHBIC
padoThI padoTshI pecypebi
1 Tpuronomerpus. TeopeMbl KOCUHYCOB 1 16 1 bubmuoteka [JOK
CUHYCOB. Pelienne TpeyroipbHIKOB https://m.edsoo.ru/7f41al2c
5 [IpeoOpazoBanue mogodus. Merpuyeckue 10 1 bubnuoteka [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bubmunoreka LIOK
3 Bexropst 12 . https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA TFTIOCKOCTH 9 1 https://m.edsoo.ru/7f41al2c
[IpaBuiIbHBIE MHOTOYTOJIBHUKHU. [[11Ha BuGmmorexa I[OK
S OKPYIHOCTH H IUIOIAb KpyTa. 8 https://m.edsoo.ru/7f41al2c
Brruucnenue mionagein — )
bubmunoreka LIOK
0 JIBHIKCHUS IOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 7 9 but6mmoreka [IOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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