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INOACHUTEJBHASA 3AIINCKA

['eoMeTpust Kak OJUH W3 OCHOBHBIX Pa3/eloOB MIKOJILHOW MAaTEMAaTHKHU, UMEIOIINI CBOCH IEIbI0 00ECIICUNTh N3YICHHE
CBOMCTB U pa3MepoB (UTYp, MX OTHOILICHUN M B3aMMHOE PACIOJIOKEHHE, OMUPAeTCs Ha JIOTMYECKYI0, OKa3aTelbHYIO
muHuto. lleHHOCTh W3y4YeHHs TEeOMETPUUM Ha YpPOBHE OCHOBHOTO OOMIEro oO0pa3oBaHUs 3aKJIIOYaeTcss B TOM, YTO
OoOyyYaromuiicss y4uTCs MPOBOAUTH JIOKA3aTENIbHBIE PACCYXICHUS, CTPOUTHh JIOTUUECKHUE YMO3AKIIOUEHUS, JOKa3bIBaTh
WCTUHHBIC YTBEPXKIEHUSI U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIEHUS «OT MPOTUBHOTO», OTIUYATh
CBOMCTBa OT NMPU3HAKOB, GOPMYIUPOBATH OOPATHBIE YTBEPIKICHUSI.

BTtopoli 1enp0 U3y4yeHUsS] TEOMETPHUM SIBIISIETCS UCIIONb30BaHUME €€ KaKk HMHCTPYMEHTa IIPpU PEUICHUU Kak
MaTeMaTUYeCKUX, TaK U MPAKTHYECKUX 3aJlay, BCTPEUAIONIMXCS B pealibHOM >KW3HHU. OOyyaromuics JAOHKEH HAy4YUThCS
OMPENEIUTh TE€OMETPUUECKYIO0 (PUTYpy, omucaTh CIOBAaMH JIaHHBIM 4YEPTENK WM PUCYHOK, HAWTU IUIONIAAh 3€MEIBHOTO
y4acTKa, pacCUUTaTh HEOOXOJAUMYIO JIJIMHY ONTOBOJOKOHHOIO Kaless Wik TpeOyeMmble pa3Mephbl rapaxa Jjsi aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIUMUCIUTENIbHAS JMHUS B HM3ydeHUU reoMetrpud. [Ipw pemeHun 3agad npakTUUECKOTO
XapakTepa OOy4YaroIMICS YYUTCA CTPOUTh MATEMAaTUYECKHE MOJICTTH pPEANTbHBIX KU3HEHHBIX CUTYallUid, MTPOBOJUTH
BBIYMCIICHUS U OLICHUBATH aJICKBATHOCTH MOJYYEHHOTO PE3yibTaTa.

KpaitHe BaxkHO MOAu€pKUBaTh CBS3UW F€OMETPUU C APYTUMHU YUYEOHBIMH TpEeAMETaMH, MOTUBUPOBATH HUCIIOIb30BaTh
OTpeeeHUs] TeOMETPUUECKUX (UTYp W TOHSTHH, JEMOHCTPUPOBATH MPUMEHEHHE IMOJYYCHHBIX YMEHHUA B (U3HKE H
TEXHUKE. OTU CBsI3M Hamboiee [pko BUAHBI B Temax «Bekrope», «Tpuronomerpudeckue COOTHOIIEHUS», «MeTon
koopaunat» u «Teopema [ludaropay.

VYuebnsIit kypc «I'eoMeTpus» BKIIIOYAET CIEAYIONINE OCHOBHBIC pa3/ieiibl coaepxkanus: «I'eomeTpruueckue GUrypsl 1 ux
CBOMCTBaY, «/3MepeHne reoMeTpuuecKux BEJIMUUHY», «/[eKapTOBbl KOOPAMHATHI Ha IJIOCKOCTH», «BeKTophl», «J[BHKeHUS
miockocTny, «IIpeobpasoBaHus MOI00US.

Ha u3ydenue yuebHoro kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJeno0), B § Kjacce
— 68 yacoB (2 yaca B HeJeN10), B 9 kiacce — 68 yacoB (2 yaca B HEJEIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

HavanbHble noHsaTusa reomerpun. Touka, npsMasi, OTpe30K, JIyd. Yroia. Buasl yrios. BepTukaibHble U CMEKHBIEC YIIIbI.
buccekrpuca yria. JJomanas, MHOrOyroJbHUK. [lapamienbHOCTh M EPIIEHANKYIIAPHOCTD MPSMBIX.

CumMmetrpuuHble purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [IpuMepsl cuMMETpUN B OKPY’KaIOILEM MUpE.

OCHOBHBIE IOCTPOCHHUSI C IOMOIIBIO HUPKYJIA U JUHEHKH. TpeyroibHUK. BeicoTa, Mequana, OMCCEKTpHCa, UX CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUM TpeyTroiabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa M IPpU3HAKKU paBHOOEAPEHHOTO TpeyrojbHuKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKY NapaJLIENbHBIX IPsMbIX. CyMMa yIJI0B TPEyroiabHUKA. BHEIIHNE yIIIbI TPEYTObHUKA.

[IpsmMoyrosibHBIA TpeyroapHUK. CBOMCTBO MEIWAHBI IMPSAMOYTOJIBHOIO TPEYTOJbHHUKA, NPOBEAEHHOM K THIIOTEHY3E.
[Ipr3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpAMOYTrOJIbHBINA TPEYTOJIBHUK C yriaoMm B 30°.

HepaBeHcTBa B reOMETpUN: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOW, TeopeMa O OOJIbLLIEM YyTJie U
OO0JBIIIEH CTOPOHE TPEYroJibHUKA. [lepreHnuKysap 1 HaKJIOHHAS.

I'eomerpuueckoe mecTto TOYeK. buccekrTpuca yriia U CepeauHHBIA NEPHEHAUKYIAP K OTPE3KY KaK IN€OMETPUYECKHE
MecCTa TOYEK.

OKpy»XHOCTb M KpYT, XOpJAa U AUaMETpP, UX CBOMCTBA. B3anMHOE pacnonokeHne OKpyKHOCTH M npsiMon. KacarenbHas
U ceKyllas K OKpy>kHOCTU. OKpYy>KHOCTb, BIIMCAHHAsA B yroJjl. BrincanHas u onucaHHas OKpY>KHOCTH TPEYTOJIbHHKA.

8 KUIIACC

YerbipéxyronpHuku. IlapamnenorpamMm, ero mnpu3Haku U CBOWCTBA. YacTHele cilyyad MapajuiesiorpaMMOB
(MpsAMOYTOJILHUK, POMO, KBaJpar), UX MPU3HAKK U CBOMCTBA. Tpamenus, paBHOOOKas Tpameuus, e€ CBONCTBA U MPU3HAKH.
IIpssmoyrosibHas Tpanenus.

Meron yasoenus Meauansl. LlenTpanbHas cummerpusi. Teopema daseca 1 TeopeMa 0 MPONMOPLUHUOHATIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpareuuu. LIeHTp macc TpeyroiabHuKa.



[lonobue TpeyronabHUKOB, KO3 duunent nmogodus. I[lpuzHaku momgodust TpeyrodbHUKOB. [IpuMenenue momobus mpu
pELIEHNH NPAaKTUYECKUX 3a1a4.

CpoiicTBa momaneil reomerpuueckux ¢uryp. @opmyisl Ui IUIOWEAAN TPEYroibHUKA, Mapajenorpamma, pomoa u
Tpaneuuy. OTHOLIEHHE MJIOLIAAeH MOTOOHBIX (pUryp.

Brruncnenue miomaaei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare.

Teopema [Tudaropa. Ilpumenenue reopemsl [lndaropa nmpu pemieHny NpakKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TAHT€HC OCTPOr0 yria MpsIMOYTOJIbBHOIO TPeyrojbHuKa. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO.
Tpuronomerpuueckue Gpynkiuu yrios B 30, 45 u 60°.

BrnucanHbple M LIEHTpPaJbHBIE YTIJIbI, YroJ MEXIYy KacaTelbHOM M XOpPAOW. YTIBl MEXIY XOpAaMH U CEKYIIMMHU.
BrincanHele M onMcaHHBIE YETBIPEXYTOJBHUKU. B3auMHOE pacnosioKeHWE JBYX OKpyXHOCTel. KacaHume Okpyx)HOCTEM.

OO01ue kacaTenbHbIE K IBYM OKPYKHOCTSIM.
9 KUIIACC

Cunyc, kocunyc, Tanresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKAECTBO. POPMYJIIBI IPUBEICHHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. PellleHre NpakTHYeCKUX 3a/1ad ¢ UCIOJIb30BAHUEM
TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanme nomoous. [logodue COOTBETCTBEHHBIX AJIIEMEHTOB.

TeopemMa 0 TpPOM3BEACHUH OTPE3KOB XOPJA, TEOPEMBbI O MPOU3BEICHUU OTPE3KOB CEKYIHUX, TeOpeMa O KBaipare
KacaTeJIbHOM.

Bekrop, nnuHa (MOAYJb) BEKTOpA, COHAIpPaBJICHHBbIE BEKTOPBI, MPOTHUBOMOJIOKHO HAMNpPABIECHHBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMd HaJ BEKTOpaMmH. PasznokeHue BeKTOopa 1O JBYM
HEKOJUIMHEapHbIM BeKkTopaM. KoopauHatel BekTopa. CKajlsipHOE NMPOM3BENECHHUE BEKTOPOB, MPUMEHEHUE IS HAXOXKICHHUS
JUTMH U YTJIOB.

JlekapToBbl KOOpPAMHATHI HA TIUIOCKOCTU. YPaBHEHHUS TMPSMOM U OKPY)KHOCTM B KOOpAMHATaX, IepeceueHue
OKPYKHOCTEM U NMPSAMBIX. MeTOa KOOPAUHAT U €TO IPUMEHEHHUE.



[IpaBuibHBIE MHOTOYTOJIBHUKHU. J[JIMHA OKpYXHOCTU. ['pamycHas U paauaHHas mMepa yrjia, BBIUMCICHUE JIUH JyT
OoKpyxkHocTel. [Inomane kpyra, cekropa, CerMeHTa.

JIBUKEHUsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM Quryp (siemeHTapHble npencraBieHus). [lapamienbHbiii mepeHoc.
[ToBopor.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI YYEBHOI'O KYPCA «I'EOMETPUS» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS MTPOTPaMMBbI Y4eOHOTO Kypca «['eoMeTpus» XapaKTepHU3yIOTCs:

1) naTrpuoTHyYecKoe BOCIUTAHME:

MPOSIBICHUEM HHTEpeca K MPOILIOMY M HACTOSIIEMY POCCUHMCKOM MaTEMaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K
JOCTHKECHUAM POCCHMCKUX MATEMATHUKOB W POCCUHMCKOM MAaTEMaTUYECKOMW IIKOJbI, K MCMIOJIb30BAHUIO 3TUX JIOCTHXKEHUN B
JIPYTUX HayKax W MPUKIIAIHBIX chepax;

2) rpaxIaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO O0SI3aHHOCTEN rpakJaHWHA U peau3alluy ero npas, IPeJACTaBICHUEM O MAaTeMaTUYECKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHHH, MPOLEAYyp TPakJaHCKOTO oOIIecTBa (Hampumep, BBIOOPHI,
OTPOCHI), TOTOBHOCThIO K OOCYXKJIEHHMIO ATHYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKEHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUYECKUX IPUHIHUIIOB B €SI TEILHOCTH YYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKON Ha aKTUBHOE y4acTHE B PEIICHUU MPAKTUUECKUX 3a7a4 MAaTeMaTUYECKOW HaIpaBICHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl YCIIEITHOW MTPo(eCcCUOHANILHON JIESITEIbHOCTH U
pPa3BUTHEM HEOOXOIMMBIX YMEHHM, OCO3HAHHBIM BBHIOOPOM M MOCTPOCHUEM HHAMBHUAYAJIHHON TpacKTOpuH OOpa3OBaHUS U
’KU3HEHHBIX TJIAHOB C YU4ETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETHUYECKOMY BOCIPUATHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajiay, pEIIeHUH,
paccyXaeHuN, YMEHUIO BUJIETh MaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpHEHTAaIleH B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS YeJIOBEKa, MIPUPOJIbI U OOIIECTBA, TOHUMAHUEM MaTEMaTHYECKONW HAyKU KakK c(epbl YeIOBEUECKOUN NeSITeIbHOCTH,



3TanoB €€ pa3BUTUSA U 3HAYMMOCTH JUISl Pa3BUTHUS LIMBWIM3ALMHU, OBJIAJCHUEM SA3BIKOM MAaT€MaTHKH U MaTEeMaTHYECKOU
KyJIbTYpO#l KaK CpEJCTBOM MO3HAHUS MUPA, OBJIAJIEHUEM IPOCTENIIMMU HABBIKAMH UCCIIE0BATEIBCKON IEATEIbHOCTH;

6) pusnyeckoe Bocnuranue, GOPMUPOBAHNE KYJIBTYPHI 3A0POBbS M IMOLMOHAJIBHOIO 0JIArOIOJIYYHS:

TOTOBHOCTBIO MPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbs, BEICHUS 3J0POBOr0 00pasa KU3HU
(3mopoBoe mHTaHHME, COaJaHCHUPOBAHHBIA PEXUM 3aHATHH ©  OTHAbIXa, peryispHas (Qu3nyeckas AaKTUBHOCTD),
c(hOpMUPOBAHHOCTHIO HaBbIKa peIeKCUH, TPU3HAHUEM CBOETO IIpaBa Ha OMMOKY M TAKOTO e MpaBa APYroro 4yeloBeKa;

7) 3K0JI0OrHYeCcKOoe BOCIIMTAHUE:

OpUEHTallMe Ha NMPUMEHEHHE MaTeMaTHUYeCKUX 3HAHMW JJI1 peLIeHUs 3a/7ad B 00JAaCTH COXPAHHOCTH OKpY>Karolen
Cpenbl, IUIAHUPOBAHUS IOCTYIKOB M OLIEHKM HMX BO3MOXHBIX IOCIEICTBUN I OKPYXKAKOIIEH Cpeabl, OCO3HAHHEM
IJ1I00aJIbHOIO XapakTepa 3KOJOTUYECKHUX MPOOJIEM U MyTel UX pEeLIeHUs;

8) ajanTanus K U3MEHSIOIMMCSH YCJIOBUSM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEWCTBUSIM B YCIIOBHSX HEOIPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH 4YeEpe3
MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHUCIIE YMEHHE YUUTHCS Y JPYTHX JIOAEH, MPUOOpETaTh B COBMECTHOU NEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMM U3 OIIbITA APYTHX;

HEOOXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHUW, B TOM 4Hcie (HOPMYIUPOBATh HAEH, MOHATUSA, THUIOTE3bI 00
00BEKTaxX U SIBJICHUSX, B TOM YHCJIE paHEe HEM3BECTHBIX, OCO3HABATh NE(ULIUTHI COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH,
[LUIAHUPOBATH CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYallMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYalMIO0 KakK BbI3OB, TPeOYrOIIUH
KOHTPMEDP, KOPPEKTHUPOBATh MPUHUMAEMbIE PEUICHUS U JNEUCTBUS, (HOPMYIUPOBATh U OLEHUBATH PUCKU U TOCIEACTBUS,
(hopMUpOBATH OIBIT.

METANPEIMETHBIE PE3YJIbTATHI
Ilo3HaBaTeJbHBIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUSA

ba3oBble Jiornueckue aeiicTBUA:



BBISIBIIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKK MATEMAaTHUYECKHX OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXITY
MOHATUSIMU, (DOPMYIUPOBATH OMPEACIICHUSI TMOHATHM, YCTaHABIMBATh CYIIECTBEHHBIA MPU3HAK KIacCU(PUKAIUH,
OCHOBaHMs J1J1s1 0000IIEHHS U CPABHEHHU S, KPUTEPUHU MTPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBATh U MPEOOPa30BbIBATh CYXKJICHUS: YTBEPAUTEIbHbIE U OTpPULATEIbHBIC, CAUHUYHbIC,
YacCTHBIE U 00III1E, YCIOBHBIE;

BBISIBIIATh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeurs B (DaKTaxX, MaHHBIX, HAOIIOJACHUSIX H
YTBEPKICHUSIX, MIPEIaraTb KPUTEPUU ISl BBISIBIICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

JenaTh BBIBOABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, JE€IYKTHUBHBIX MW HWHIYKTHUBHBIX YMO3aKJIIOUYEHUH,
YMO3aKJIOUEHUI 110 aHAJIOTHH;

pazouparh J0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKIACHUM (TIPSMbIE U OT MPOTUBHOTO), TPOBOJAUTH CAMOCTOSITEILHO
HECJIOKHBIE JIOKa3aTeJIbCTBA MaTEMAaTHUYECKUX (DAKTOB, BBICTpAMBATh AapTryMEHTAIMIO, MPUBOJIUTH HPUMEPH M
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS,

BBIOMpATh Croco0 pemieHus yuyeOHOW 3amaun (CpaBHMBATh HECKOJIBKO BapHAHTOB PEIICHMs, BHIOMpATh Hauboliee
NOAXOJAIIUN C Y4ETOM CaMOCTOSITEIbHO BBIIEIECHHBIX KPUTEPHEB).

ba3oBble ucciienoBarTe/bCKHe 1eiiCTBUS.

MCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATENIbCKUI HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATh BOIPOCHI, (PMKCUPYIOIINE
OpOTUBOpEYHEe, MpoOJIeMy, CaMOCTOSTEIbHO YCTaHAaBIMBAaTh HCKOMOE M JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEeHTHPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOANTH IO CAMOCTOSITEIBHO COCTABJIIGHHOMY IUIaHY HECIOXHBIA JKCIEPUMEHT, HEOOJBIIOE HCCISNOBAaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEN MaTeMaTH4eCKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXIY COOON;

CaMOCTOSITeNIbHO  (OPMYJIUPOBAaTH OOOOIIEHHS M BBIBOJBI IO pe3yibTaTaM MPOBEAEHHOIO HaAOIIOCHMUS,
MCCJIEIOBaHMsI, OLICHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX PE3yJIbTaTOB, BBIBOJAOB U 0000IIEHUI];

MIPOrHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOIIECCa, a TAKXKE BBLABUIATh IMPEIINOJIOKEHUS O €ro pPa3BUTHU B HOBBIX
YCIOBUSX.

Pabora ¢ undopmaunmeii:

BBISBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HH(POPMAITUHU, JaHHBIX, HEOOXOIUMBIX VISl PEIICHUS 3a/1a4H,



BBIOMPATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HHTEPIPETUPOBATh WH(OPMAIUIO PA3NHYHBIX BHIOB U (HOpM
MIPEICTABIICHHS;

BbIOMpaTh (HopMy TpeACTaBieHUs WHPOPMAIMU M WILTIOCTPHPOBATH pEIIaeMble 3a/ladll CXeMaMH, IuarpaMMaMH,
WHOU TpaduKoi U UX KOMOMHAITUSIMH;

OIICHWBATh HAAE&KHOCTh HWHGOPMAIMHM IO KPHUTEPHUSAM, TMPEIJIOKEHHBIM YUYUTEIeM WIH CHOPMYITHPOBAHHBIM
CaMOCTOSITENIEHO.

KOMMyHI/IKaTI/IBHble YHUBEPCAJIBHBLIC y‘leﬁﬂble HeﬁCTBHﬂ:

BOCIIPUHUMATh U (OPMYJIUPOBATh CYXKJEHUS B COOTBETCTBUM C YCJIOBUSAMM M LEISAMU OOLIEHMS, SICHO, TOYHO,
I'PaMOTHO BBIPAKAaTh CBOK TOYKY 3PEHHUS B YCTHBIX M IMMCBMEHHBIX TEKCTaX, JaBaTh IOSICHEHUS MO XOAY pPELICHUS
3a/1a4yd, KOMMEHTHUPOBATh MOJyYEHHbBIN PE3yJIbTaT;

B XO0/€ OOCYXIEHHUs 3a/JaBaTh BOMNPOCHI MO CYIIECTBY OOCYKJaeMOH TeMbl, MpoOJeMbl, pelmaeMoil 3ajaud,
BBICKA3bIBaTh WJECH, HALCJICHHBIC HA IIOMCK PEIICHMS, CONOCTABISATh CBOM CYKICHUS C CYXICHUSAMHU JPYTUX
YYaCTHUKOB Juayiora, OOHapyXHBaTh pa3jMuue U CXOACTBO IO3UIUH, B KOPPEKTHOH ¢opMe (HopMynupoBaTh
Pa3HOIUIACHS], CBOU BO3PAKEHUS;

MPEACTABISATh PE3YNbTAThl PELIECHUS 3aJa4M, HKCIIEPUMEHTA, UCCIEIOBaHUS, MPOEKTa, CAMOCTOSTEIBHO BHIOMPATH
dbopmaT BBICTYIUICHUS ¢ YUETOM 3aJ1a4 IPE3CHTAIIMU U OCOOCHHOCTEHN ayIuTOPUU;

INOHMMAaTh M HCIOJ30BaTh MPEUMYILECTBA KOMAaHIHOM W HHIMBUIYaJbHOW pPAaOOTHI MpHU pEHIeHUH Y4YEOHBIX
MaTEMaTUYECKHX 3a]1a4;

MPUHUMATh LEIb COBMECTHOM NEATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThI, paclpeAesiaTh BUIbI
paboT, 1OoroBapuBaThCs, 0OCYKIATh MPOIIECC U PE3ybTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYyHNHoBBIX (opmax padoThl (0OCYyXkJeHus, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMbI U JPYTHE),
BBIMOJHATh CBOIO 4acTh pabOThl M KOOPAMHHUPOBATH CBOM JACWUCTBUA C APYTMMHU YJI€HAMH KOMAaH[bl, OLIEHUBATh
KayecTBO CBOETO BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSIM, CHOPMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOACHCTBHUSL.

PeryisiTuBHBIC YHMBeEpPCAJIbHbIe Y4eOHbIe 1elCTBUA



Camoopranusanus:

e CaMOCTOSITEJILHO COCTABJISTH IJIaH, AITOPUTM PEILICHHUS 3a/1auu (UJIU €ro 4acTh), BBIOUPATh CIOCO0 PElICHUs ¢ YIYETOM
UMEIOIIUXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHThI PEUICHUN C
y4€TOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, S3MOUMOHAJbHBIN HHTEJJIEKT:

e BJIAJIETh CITIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS MIPOLIECCA U PE3YNIbTATA PEUIEHUS MaTEMATUYECKOM 3a/1a4u;

e MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPU PELICHUH 3a]1a4l, BHOCUTh KOPPEKTUBHI B ICSTEILHOCTh HA
OCHOBE HOBBIX OOCTOSITENIbCTB, HalJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICGHUMBATh COOTBETCTBHE pE3yJibTaTa JEATCIbHOCTH IIOCTaBICHHOW IENM M YCIOBUSM, OOBSCHATh MPUUUHBI
JOCTUKEHUS WA HEIOCTHXKEHHUS 11€J11, HAaXOUTh OITMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATDBI

K koniy oOydenus B 7 kiaacce 00y4darONIUiics MOTYYUT CIAETYIONINUE MPEIMETHBIC PE3YIbTaThI:

Pacrio3HaBaTh W3ydeHHBIE TE€OMETPUUECKHE (QUTYpPHI, OINPEACNATh WX B3aUMHOE pACIIOJIOKEHUE, H300paxkaTh
reOMETpUYECKUE (PUTYPHI, BBHITIOJHITH YEPTEKHU O YCIOBUIO 3a7aun. VI3MepsTh JTUHEHHBbIE U YTIIOBbIC BEJIMYMHBI. PermaTh
3a/1a4M Ha BBIYUCIICHUE JJIUH OTPE3KOB U BEJIMUUH YTJIOB.

Jlenate rpyOyr0 OIIEHKY JMHEWHBIX W YIJIOBBIX BEJIWYMH MPEIMETOB B pEaIbHON >XH3HU, Pa3MEpPOB MPUPOIHBIX
00bekToB. Paznuuate pazMepsl 3TUX 0OOBEKTOB IO MOPSAKY BEJTHUYUHBI.

CTpouThb YyepTekKU K TEOMETPUUYECKUM 3a/1a4aM.

[Tonp30oBaThCs MpU3HAKAMU PABEHCTBA TPEYTOJHLHUKOB, MHCIIOIH30BaTh TMPU3HAKA U CBOWCTBA PaBHOOEIPEHHBIX
TPEYTOJBLHUKOB MPHU PEIICHUH 3a/1a4.

[TpoBOaUTE JOTUUECKUE PACCYKICHUS C UCTIOIb30BaHUEM M€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCA MNpHU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJbHUKOB, CBOWCTBOM MEJWAHbI, MPOBEAEHHONW K
TUIIOTEHY3€ MPSAMOYTOJIbBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/1au.



OnpenensaTh NapauIeIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU cekymas. OmnpeneisiTh
[IapaJUIeIbBHOCTD MPSIMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM IPSMOU 10 TOYEK APYrOU MPsIMOM.

Pemate 3a1auun Ha KjeT4aToi Oymare.

[IpoBOUTH BBIUMCICHUS U HAXOAUTh YHUCIOBbIE W OYKBEHHbIC 3HAYEHHUS YIJIOB B T€OMETPUYECKUX 3ajlayax C
HCIIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOICTB yI0B, 00pa30BaHHBIX MIPU NIEPECEUECHUN JBYX
IapaJuIeNIbHBIX MPSAMBIX CEKyIIer. Pemars npakTnueckue 3a1a4u Ha HaXOKIECHNUE YIJIOB.

BrageTre MNOHATHEM TIE€OMETPUYECKOT0 MeECTa TOYEK. YMETh ONpENeNsITh OUCCEKTPUCY yria W CEpeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

PopMyIMpOBaTh ONPEACIICHUSA OKPYKHOCTH U Kpyra, XOpJbl U J1MaMeTpa OKPYKHOCTH, II0JIb30BaThCA UX CBOMCTBAMM.
YMeTh NPUMEHSTH 3TH CBOMCTBA MPY PEIICHUU 3a7a4.

BrageTs noHsATHEM ONKUCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXoauTh €€ 1eHTp. [lonp3oBaTbesa dpakramu
O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJbHUKA [IEPECEKAIOTCS B OJHON TOYKE, U O TOM, YTO CEPEIMHHBIE MEPIIEHANKYISAPBI K
CTOPOHAM TPEYI'OJIbHUKA IIEPECEKAIOTCSA B OJHOM TOUKE.

Bianers NMOHATHEM KacaTeIbHOW K OKPYXKHOCTH, IOJIb30BAaTHCS TEOPEMOM O INEPIEHIMKYJAPHOCTH KacaTeJIbHOM H
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMUS.

ITonp30BaThCA MPOCTEUIIMMHU T€OMETPUUECKUMH HEPABEHCTBAMU, TIOHUMATh UX NMPAKTUYECKUN CMBICII.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE IIOCTPOCHUS C ITIOMOLIBIO LIUPKYJIS U JIMHEHKH.

K koHI1y 00y4yenus B 8 kiiacce o0yJaronuiics MoyduT CeIyIolInue MpeIMETHbIE Pe3yIbTaThl:

Pacnio3HaBaTh OCHOBHBIE BUIBI YETBIPEXYTOJBHUKOB, MX DJJIEMEHTHI, IIOJb30BaThCA MX CBOMCTBAMHU IPU PELICHHUH
r€OMETPUYECKHX 3a/1a4.

[IpuMeHATh CBOMCTBA TOUKHM NIEPECEUCHUS MEIUaH TPEYTOJIbHUKA (LIEHTPa Macc) B PEIICHUH 3a/1a4.

Brnaners mnoHsATMEM CpeIHEW JIMHUM TPEYrOJbHUKA W Tpalelud, IPUMEHATb HMX CBOMCTBA IPHU PELICHUH
reoMeTpuueckux 3anad. [lonp3oBarsecsa Teopemoit daneca u TeopeMor 0 MPONOPLUUOHAIBHBIX OTPE3KAX, TPUMEHATh UX IS
pEeLIEHNs MPAKTUYECKUX 3a1a4.

[IpuMeHATh NPU3HAKU TOJI00MS TPEYTOJIBHUKOB B PEIICHUN T€OMETPUUECKUX 3a1au.



[Tone30BaTbest TeopeMoit [Tudaropa s penieHus] TEOMETPUISCKUX B MPAKTHISCKUX 3a1a4. CTPOUTh MaTEMaTHIECKYIO
MOJICTb B MPAKTHYECKUX 3a/1a4aX, CaMOCTOSTEIILHO JIeIaTh YePTEXK H HAXOUTh COOTBETCTBYIONIHUE JITHHEI.

Bragets NMOHATHSAMU CHHYca, KOCHHYyCa M TaHI'€HCa OCTPOro yrija IPsSIMOYTOJBHOTO TpeyrojbHuKa. Ilonp3oBaThbes
STUMU TMOHATUSAMU JUTS PEIICHUS IPAKTUYCCKUX 3a]1a4.

Bbramciate (pa3iumyHbiMEA crioco0aMu) TUIONIAb TPEYroJIbHUKA M TUIOMIAJH MHOTOYTOJBHBIX (GUTYp (TOJIB3YsICh, TIe
HE00X0IUMO, KaTbKYJIATOPOM). [IpUMEHATh MOTyYCHHBIC YMEHHUS B IPAKTHUCCKHUX 3ajadax.

Brnagerh NOHATHSAMYU BIMCAHHOTO W IIEHTPAJIBHOTO yTIJia, UCIOJIH30BATh TEOPEMbI O BIUCAHHBIX YIJIAaX, yIiiaX MEXKIY
XopAaMu (CEKYIIMMHM) U yTiIe MEXIy KacaTeJIbHON M XOPI0H IIPH PEIICHUH T€OMETPUYCCKUX 3a1ad.

BrajgeTs MOHATHEM OIMCAHHOTO YCTBHIPEXYTOJbHHUKA, MPHMEHSITh CBOHCTBA OIMCAHHOTO YCTHIPEXYTOJBHHKA IIPH
pCIICHUH 3ajaY.

[TpyMeHSITh MOJTYYCHHBIC 3HAHWSA Ha MPAKTHKE — CTPOUTh MAaTeMAaTHUYSCKHE MOJCIH JUIA 3a/ad peajbHOW JKU3HU U
IIPOBOJIUTH COOTBETCTBYIOIINME BBIYHMCICHUS C NMPUMEHECHHEM II0JI00MS M TPHUTOHOMETPUH (MOJB3YACH, TJIe HEOOXOIUMO,
KaJIBKYJISITOPOM).

K koHIy 00y4deHUs B 9 Kjacce 0OyJarOIIUICS TOJYYHUT CACAYIOIMINUE MPEAMETHBIC PE3yJIbTAThI:

3HaTh TPUTOHOMETPUYECKHUE (DYHKIHMHM OCTPBIX VIJIOB, HAXOAWTh C UX IOMOIIBIO Ppa3IUYHBIC 3JICMECHTHI
PSIMOYTOJIBHOTO TPEYrOJIbHUKA («pPEIICHHE MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB»). HaxomuTh (¢ MOMOIIBIO KaJIbKYJIATOPA)
JUTMHBI ¥ YTJIBI JUTSI HeTAaOJUYHBIX 3HAYCHUH.

[Tonp3oBaTbess (QopMysIaMH TNPHUBEACHHS M OCHOBHBIM TPUTOHOMETPHUCCKHM TOXISCTBOM JUIS HAXOXKICHHS
COOTHOIICHUH MEXIY TPUTOHOMETPUICCKUMHU BEIIMYNHAMH.

Hcnonb30BaTh TEOpEMbl CHHYCOB M KOCHHYCOB JIJII HAaXOXICHHS Pa3IUYHBIX JJICMEHTOB TPEYrOJbHHUKA («pEelICHUE
TPEYTOJLHUKOBY ), IPUMEHSATh UX MPH PEIICHUH T€OMETPHUYCCKUX 3a/1a4.

Bragerp MOHATHSMHU TpeoOpa3oBaHUs MMOJOOMS, COOTBETCTBEHHBIX JJIEMEHTOB NOJM00HBIX (uryp. Ilomp3oBaThcs
CBOWCTBAMHM ITOJI00WS MPOU3BOJIBHBIX (DUTYpP, YMETh BBIYUCIATH JUIMHBI H HAXOJIUTh YTIIbI Y MOJOOHBIX (uryp. [IpuMeHsaTsh
CBOMCTBA MMOA00MS B MPAKTUYCCKUX 3a/1a4aXx. Y METh IPUBOIUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpeMaMH O MPOM3BEACHHUH OTPE3KOB XOPJA, O IPOM3BEACHHM OTPE3KOB CEKYIIHUX, O KBajpare
KacaTeIbHOM.



[Tonp30BaThCA BEKTOpaMU, TMOHHMATh HMX TEOMETPUYECKUH M (PU3UYECKHA CMBICH, TPUMEHSITh WX B PEIICHUH
T€OMETPUYECKUX U PU3HUSCKUX 3a/1a4. [[puMEeHSATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB JJISI HAXOXKICHUS JIJTMH U YTJIOB.

[Tonb30BaThCcs METOJOM KOOPAMHAT Ha IJIOCKOCTH, MPHUMEHSTH €r0 B PEIICHUH TeOMETPUYCCKUX W MPAKTHUYECKUX
3aad.

Brnanets MOHATHUSME TPaBHIIBHOTO MHOTOYTOJIBHHWKA, JUIMHBI OKPY>KHOCTH, JJIMHBI TYyTH OKPYKHOCTH U PaTuaHHOU
MEpBI yTJIa, YMETh BBIUYMCIATH TUIOMAAL KPyTra U ero JacTei. [[puMeHsTh moydeHHbIe YMEHUS B MPAKTHYECKUX 3a1a49ax.

Haxonuth ocu (WIv EHTPH) CAMMETPUH QUTYD, MPUMEHSIThH IBY)KCHHS TUIOCKOCTH B TIPOCTEUIIINX CITyJasiX.

[IpuMeHATHh MOJTy4YEHHBbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MAaTEMAaTHUYECKHE MOJETHU JUIsl 3a]lad pPeaibHOM KU3HHU U
MIPOBOJIUTH COOTBETCTBYIOIIME BBHIYUCIICHHS C MPUMEHEHUEM TOJI00MS M TPUTOHOMETpHUECKUX (DYHKIMI (MOJB3YsACH, T
HEO0O0XO0JIUMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosaunuyecrBo yacos
Ne n/mm HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMbl Beero Kontponbnbsie IlpakTnyeckue
padoTsbI padoThI
1 [Ipocreiimme reomerprueckue GUrypsl 1 Ux cBoiicTa. M3mepenue 14
re€OMETPHUECKUX BEITHYNH

2 TpeyronbHUKH 22 1
3 [TapamtensHble npsiMbIe, CyMMa YIJIOB TPEYTOJIbHUKA 14 1
4 OxkpyXHOCTb U KpyT. ['eoMeTpruueckue nocTpoeHust 14 1
5 [ToBTOpeHME, 0000IIEHNE 3HAHUT 4 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




8 KVIACC

Koaun4yecTBO 4acoB

Nen/m  HaumeHOBaHHe pa3iaesioB M TeM NMPOrPaMMBbI Beero KonrTpoabubie IIpakTuueckue
padoThI padoTsbI
1 YeTbIpEXyroJbHUKH 12 1
5 Teopema daneca 1 Teopema 0 MPONOPIUOHAIBHBIX OTPE3Kax, 15 1
0J00HBIE TPEYTOJIbHUKU
3 [Imomane. HaxoxaeHue miomanei TpeyrojJbHUKOB U 14 1
MHOTOYTOJBHBIX (puryp. Ilnomann nogo6HbIX huryp
4 Teopema [Iudaropa u Havaga TPUrOHOMETPUH 10 1
VYrael B OKpYy>KHOCTH. BicaHHbIE U ONTHUCAaHHBIE
5 yeTbIpexyroipHuKH. KacaTenbHble Kk okpykHoctu. Kacanue 13 1
OKPYXHOCTEN
6 [ToBTOpeHUe, 0600IIeHNE 3HAHUHT 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 0




9 KJIACC

Koaun4yecTBO 4acoB

Ne n/m HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Beero Kontpoabusie IIpakTuueckue
padoTsbI padoThI
1 Tpuronomerpusi. Teopembl KOCUHYCOB U CUHYCOB. Pelienue 16 1
TPEYrOJIbHUKOB
5 [IpeobOpazoBanue moao6us. MeTpuyeckre COOTHOIIEHUS B 10 1
OKPYKHOCTH
3 BexTopsl 12
4 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH 9
5 [IpaBunbHBIE MHOTOYTOJIBHUKHU. J[JITMHA OKPYKHOCTHU U TUIOIIAH 3
Kpyra. Beluucienue miomaaei
JIBH>KEHUS TUNIOCKOCTH
[ToBTOpeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0







