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INOACHUTEJIBHAS 3AIINCKA
[Tporpamma o reoMeTpuu Ha ypOBHE OCHOBHOI'O OOIIETr0 00pa30BaHUs COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 0Opa30BaTEeNbHOW MPOTPaMMbl OCHOBHOTO
obmero oopazoBanus, npeactaBieHHbx B PI'OC OO0, ®OIT OO0, OIIP no maremartuke, ¢
y4eTOM KOHUENIMM MpernojaBaHus ydeOHoro mpeaMera «MaremaTtuka », a Takke
(benepanbHOi paboyel mporpaMMbl BOCIIMTAHUS

I'eomeTpust Kak OAMH M3 OCHOBHBIX pa3JeiOB INKOJIBHOM MaT€MAaTHKH, UMEIOIIUM CBOEH
LEJIbI0  00ECNeYUTh M3Y4YEeHHE CBOMCTB M pa3MepoB (Uryp, MX OTHOIIEHUH U B3aUMHOE
pPacoJIOKEHUE, OMMPAETCSl Ha JIOTMYECKYHO, [10KA3aTelbHYIO JIMHHIO. LIeHHOCTh H3ydeHHs
T€OMETPHUH Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs 3aKIIOYAETCS B TOM, YTO O0YyUaIOIIUNACS
YUYUTCA TIPOBOJAUTBH JI0KA3aTEIbHBIE PpACCY)KIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYECHMUS,
JIOKa3bIBaThb WMCTHHHBIC YTBEPKIACHUS M CTPOUTH KOHTPIIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHHs «OT MPOTHUBHOTO», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (JOPMYIMPOBATH OOpaTHbIE
YTBEPKICHHUS.

BTopoil nenbio u3y4eHus: TeOMETPUU SBISICTCA UCIIOIb30BaHKUE €€ KaK MHCTPYMEHTA IIpU
pPElICHNH KaK MaTEeMaTHYECKHX, TaK M IPAKTHYECKUX 3a7ad, BCTPEYAIOIMMXCS B PEAIBHOU
Ku3HU. OOydYaromuiicss TOMKEH HAy4YHTbCS OINPENEIUTh T'€OMETPHUECKYI0 (HUrypy, ONHUCATh
CJIIOBaMH JAaHHBIM 4YEPTEK WIM PUCYHOK, HAUTH ILIOLIAAb 3€MEJIBHOIO Y4YacTKa, pacCYUTaTh
HEOOXOMMYIO JJIMHY ONTOBOJOKOHHOTO Kalens uiau TpeOyeMmble pa3Mmepbl Tapaxa s
aBTOMOOWJISL. DTOMY COOTBETCTBYET BTOPAs, BBIYMCIUTEIbHAS JIMHUS B U3yYEHUH I'€OMETPHUH.
IIpu pemenuu 3amad  NPAKTUYECKOTO  XapakTepa OOydaloUIMiics  YYUTCS  CTPOUTH
MaTEMaTUYECKHE MOJCIN pEalbHbIX JKU3HEHHBIX CHUTyalui, IPOBOJWUTH BBIYMCICHUS U
OLICHMBATH AJIEKBaTHOCTD MIOJIyYEHHOT'O pe3yjbTaTa.

KpaiiHe BaxHO NOJUEPKUBATH CBS3M T€OMETPUU C JAPYTMMH y4E€OHBIMHM IpEeIMETaMH,
MOTHUBUPOBATh  MCIIONB30BaTh  ONPEACICHHS  TIEOMETPUYECKUX  (QUryp U TOHSATHIA,
JIEMOHCTPUPOBATh IPUMEHEHHE MOJTYYEHHbIX YMEHHUH B (PU3MKe U TEXHUKE. DTU CBSI3U HauboJee
SIPKO BUJIHBI B TeMax «BekTops», « TpuroHoMeTpuueckue COOTHOIIEHU», «MeTo1 KOOpInHaT
u «Teopema ITudaropa.

VYueOHblit Kypc «l'eoMeTpus» BKIIOUACT CIEAYIOIIME OCHOBHBIC PAa3leNbl COJCPKAHUS:
«l'eomeTrpuueckue ¢Qurypsl M HX CBOHCTBa», «lM3MepeHHe TIeoMEeTpUUYECKUX BEIUYUHY,
«/lekapToBBl  KOOpAMHATBI Ha IUIOCKOCTW», «BekTopel», «/IBHXKEHHS  IIOCKOCTHY,
«IIpeobpazoBanus Mog00US.

Ha uzyudenue yuebHoro kypca «l'eomeTpus» orBoautcst B 9 kimacce — 68 gacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, xocunyc, TaHrec yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUYECKOE
TOXAeCcTBO. DOPMYIIbI IPUBEICHHS.

Pemenne TtpeyronpHMKOB. Teopema KOCHHYCOB W TeOpeMa CHHYCOB. Pemenwne
INPaKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB.

[Ipeo6pazopanne mompodus. [1ogo0Me COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeAECHUN OTPE3KOB XOPJI, TEOPEMBI O POU3BEACHUU OTPE3KOB CEKYILUX,
TEOpeMa O KBaJ[paTe KacaTeIbHOM.

Bekrop, nnmuHa (MOIyidb) BEKTOpa, COHAINPABICHHBIE BEKTOPBI, POTHBOIOJIOKHO
HaIlpaBJICHHBIC BCKTOPLI, KOJJIMHCAPHOCTHL BCKTOPOB, PABCHCTBO BCKTOPOB, OICpallMM HaAJg
BeKTOpamH. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BeKTOpa.
CKaHﬂpHOG MMPOU3BCACHUC BCKTOPOB, IPUMCHCHUC IJIA HAXOXIACHUSA JJIMH U YTJIOB.

JlekapToBbl KOOpJMHATHI HA IUIOCKOCTH. YpaBHEHHMs TMpPsIMOHM M OKPYXKHOCTH B
KOOPJMHATAX, IEPECEUCHNUE OKPYKHOCTEH U MPAMBIX. MeToa KOOpAUHAT U €r0 IPUMEHEHHE.

[TpaBuibHBIE MHOTOYTOJIBHUKH. [{nKHa okpykHOCTU. ['pasycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AyT OKpyHOocTel. [limomane kpyra, CeKTopa, CEerMeHTa.

JIBIKEHUS! IJIOCKOCTH M BHYTPEHHUE CUMMETPUH (PUTYp (JIEMEHTApHbIE MPEICTaBICHUS).
[Tapannensusiii nepenoc. [ToBopoT.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOT'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUS1» HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

JInuyHOCTHBIE Ppe3yabTAThl OCBOCHHS MpOrpaMMbl yueOHOro Kypca «l'eomerpusi»
XapaKTepU3yIOTCH:

1) maTpuoTHYecKoe BOCIIUTAHHE:

MPOSIBJICHUEM MHTEpPEca K MPOLLIOMY M HACTOALIEMY POCCHUHCKOM MAaTEMaTHKH,
[EHHOCTHBIM OTHOILIEHUEM K JOCTIKEHUSM POCCHUUCKHX MaTEeMAaTUKOB M POCCHICKON
MaTeMaTHIECKOM IIKOJIBI, K UCITIOJIb30BAHUIO 3THUX I[OCTI/DKGHI/Iﬁ B JpyTHUX HAYKaxX U NPUKIIaIHBIX
chepax;

2) rpa:kaIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOTHEHHUIO OOS3aHHOCTEH TpaKAaHMHA M pealu3allid ero TMpas,
NPEJCTaBICHUEM O MaTEeMaTHYECKMX OCHOBAaX (YHKUHMOHMPOBAHUS PA3NUYHBIX CTPYKTYp,
SBIICHUH, TPOLIEAYp TPaKIaHCKOTrO OO0IIecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
06CY)KI[€HI/IIO OTHYCCKUX np06neM, CBA3AHHBIX C MNPAKTHYCCKUM INPHUMCHCHUCM [[OCTI/I)KCHI/Ifl
HAYKH, OCO3HAHHEM BaKHOCTH MOPATbHO-3THUECKHUX MPUHIIUIIOB B IEATEIHLHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHME:

YCTAaHOBKOW Ha aKTUBHOE yYacTHE B PEIICHUU MPAKTUYECKUX 3a7ad MaTeMaTHYeCKOi
HAINpaBJICHHOCTH, OCO3HAHHEM BaKHOCTH MaTEMAaTHYECKOTO 00pa30BaHMUs HA MPOTSHKCHUN BCEH
YKU3HU 7Sl YCIIEITHON Mpo¢eCCHOHATBHON AESITeTbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M MOCTPOEHMEM WHIUBUAYaJbHOW TpPAaEKTOPUM 0Opa3oBaHUsA U
YKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIMUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAILHOMY M OJCTETHUYECKOMY BOCHIPHUATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHUI, YMEHHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 NO3HAHUS:

OpUEHTalle B AESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX MpEeACTaBIECHUN 00
OCHOBHBIX 3aKOHOMCPHOCTAX pPa3BUTHA UYCJIOBCKA, IMPUPOAbBI H 06H.[CCTB3., IIOHUMAaHHUEM
MaTeMaTHYeCKOM HayKu Kak c@epbl 4YeJOBEUECKON MAesITeNbHOCTH, ATAanoB €€ pa3BUTUSA U
SHAYUMOCTHU IJId Pa3BUTHA HUBUIU3AIIUH, OBJIAACHHUCM SI3BIKOM MATCMATHUKU U MaTeMaTU4YECKOU
KyJIbTYypOH Kak CpeICTBOM T[IO3HAHHWS MHUpPA, OBJIAJIEHUEM TMPOCTEHUIINMH HaBbIKAMU
I/ICCJIC,Z[OBaTCJII:CKOﬁ ACATCIIbHOCTH,

6) ¢usnueckoe BocnuTaHue, (OPpMHPOBaHHE  KYJIbTYPbl  3A0POBbS W
IMOLMOHAJIBLHOTO (JIArOnoJIy4usi:

FOTOBHOCTBIO TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B HMHTEpecax CBOErO 370POBbS,
BEJICHUS 3[J0POBOTO 00pasa KU3HM (370pOBOE NMUTaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U
OTHbIXa, peryjsipHas (Qu3nueckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBBIKA pedICKCHH,
IpU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOTO K€ MpaBa JIPYroro 4eaoBeKa;

7) 3K0JIOTHYECKOe BOCIINTAHUE:

OpHeHTaHHCﬁ Ha MMPUMCHCHUEC MATCMATUYCCKUX 3HAHUU IJi1 pCHICHUA 3a1a4 B 06HaCTI/I
COXPAHHOCTH OKpYXalollel cpepl, MJIaHUPOBAHUS IIOCTYNKOB M OLIEHKHM HX BO3MOXKHBIX
HOCJIEICTBUM Ui OKpPY’KaloIIeld Cpeibl, OCO3HAaHUEM IJI00ATbHOTO XapaKTepa 3KOJOTHYECKUX
npo0JieM U MyTel UX peleHus;

8) apanTanus K U3MEHAKIIUMCS YCJIOBUSIM CONUAILHOM U IPUPOJTHOI Cpebl:

TOTOBHOCTBIO K JIEHCTBHUSIM B YCIIOBHSIX HEONPEEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIICTCHTHOCTU YCPC3 MPAKTUUCCKYIO ACATCIILHOCTh, B TOM YHCJIC YMCHUC YUUTHCA Y JAPYTHUX
Jtofel, mMpuoOpeTaTh B COBMECTHOW JEATEIbHOCTH HOBbIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3
OIIBITA IPYTHUX;



HEOOXOIMMOCTBIO B ()OPMHUPOBAHUN HOBBIX 3HAHHM, B TOM 4Hcie (HOPMYyITUPOBATh UICH,

HOHATHS, TUIOTE3bl 00 OOBEKTaX M SBICHMUAX, B TOM UHUCIIE paHee HEU3BECTHHIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABATh CTPECCOBYIO CUTyallUIO, BOCHPHUHUMATL CTPECCOBYHO

CUTYallMl0 KakK BBI30B, TPEOYIOIIMN KOHTPMEP, KOPPEKTHPOBaTh HNPUHUMAEMBIE DPELIECHUS U
neictBus, popMyIHpOBaTh U OLIEHUBATh PUCKH U TOCIEACTBHSL, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

ITo3HaBaTeIbHBIE YHUBEpPCAJIbHbLIC yqeﬁnme JecTBUA

ba3oBble Jornvyeckue aeiicTBus:

BBISIBJIAITh M XapaKTepU30BaTh CYIECTBEHHBbIC MPU3HAKA MATEMaTHYECKHUX OOBEKTOB,
MOHSTUM, OTHOIICHUH MEXIy MOHATUSAMHU, (OPMYJIUPOBATH OINpEAEIEHUS MOHATUH,
yCTaHaBJIMBaTh CYLIECTBEHHBIN MPU3HAK KiIAacCU(UKALMU, OCHOBAHUS 7151 0000IEHUs U
CpPaBHEHHUS, KpUTEPUHU IPOBOIUMOI0 aHAIN3a;

BOCIIPUHMMATh, (opMysIupoBaTh U NpeoOpa3oBbIBATH CYXKACHUSA: YTBEPIUTEIbHBIE U
OTpHLIATENIbHBIE, €TMHUYHBIE, YACTHbIE U 00IIKE, YCIOBHBIE,

BBISIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U NMPOTUBOpEUHs B (akTax,
JAHHBIX, HAONIONEHMSX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU [JIs BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

JIeNIaTh BBIBOJBI C HCHOJIb30BAHUEM 3aKOHOB JIOTUKH, JNEAYKTHUBHBIX U HMHIYKTHUBHBIX
YMO3aKIIOUeHUH, YMO3AKITIOUCHHI TI0 aHAJIOTUH;

pa3duparthb J10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKICHUN (IPsSMbIe U OT IPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITETIBHO HECIIOKHBIE JO0Ka3aTeNbCTBA MaTeMaTHUeCKuX (PaKTos,
BBICTPaMBaTh apryMEHTALUIO, MPUBOJIUTH NMPUMEPBl U KOHTPIPUMEPHI, 0OOCHOBHIBAThH
COOCTBEHHBIE PACCYKIACHUS;

BBIOMpATh CIOCO0 pemeHust y4eOHOH 3amaun (CpaBHMBATH HECKOJBKO BapHAaHTOB
peleHusi, BbIOUpaTh Hanbosaee MOAXOAALIMM ¢ Y4ETOM CaMOCTOSATENBHO BbIIEICHHBIX
KpUTEPUEB).

Ba3oBrle ncciienoBarebLCcKue AeiicTBHSA:

HUCITIOJb30BATh BOIIPOCHI KakK I/ICCHGI[OBaTe.HBCKI/Iﬁ HHCTPYMCHT IIO3HaHHA,
(hopMyTHPOBATH BOIIPOCHI, PUKCUPYIONIUE POTHBOPEYHE, MTPOOIEMY, CAMOCTOSITEITLHO
yCTaHABJIMBAaTh UCKOMOE W JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTUPOBATh CBOIO
MO3UINI0, MHCHUE,

MPOBOJIUTh MO CAMOCTOSITENIFHO COCTABICHHOMY TIUIAHY HECJIOXHBIH DKCIICPUMEHT,
HEOOJIBIIIOE HMCCIICIOBAHUE TI0 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
00BbEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTy COOOH;

CaMOCTOSITEIbHO  (opMynHpoBaTh O0OOIIEHWS ¥  BBIBOABI IO  pe3yjbTaTaM
MPOBEAEHHOTO HAOJIOICHUS, UCCIIEIOBaHMS, OLEHUBATH JOCTOBEPHOCTh IMOJYYCHHBIX
PE3yJIBTAaTOB, BBIBOJAOB U 0000IIECHUIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE TPOIIECCA, a TAK)KE BBIIBUTATH IPEATIOIOKEHUS
0 €r'o pa3sBUTHUU B HOBLIX YCJIIOBUAX.

Paborta ¢ unopmanmeii:

BBISBIISITH HEJOCTATOYHOCTD U M30BITOYHOCTh HH(POPMAIIUHU, TaHHBIX, HEOOXOAUMBIX JUIS
pelIeHns 3a/1a4H;

BBIOMPATh, aHAIM3MPOBATH, CHUCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH WH(POPMAIHIO
pa3NUYHbIX BUAOB U (POPM IIPECTABICHHUS;

BBIOMpaTh GopMy IpeAcTaBiIeHUs WHPOPMALMK U WUIIOCTPUPOBATH pellIaeMble 3a/1auu
cXeMaMH, AuarpaMMaMu, HHOH rpaduKoil 1 nX KOMOWHAIHSIMH;



OLIEHUBATh HAAEKHOCTh MH(OPMAIUK MO0 KPUTEPHUSAM, MPEIUIOKECHHBIM yYUTEIEM WIIH
c(OpMYJIUPOBAHHBIM CAMOCTOSITENIBHO.

KOMMyHI/IKaTI/IBHBIe YHUBEPCAJIbHBIC yqeﬁﬂme JelCcTBUA:

BOCIIpUHUMATL U Q)OpMYHI/IpOBaTB CYXICHUSA B COOTBCTCTBUU C YCJIOBHUAMU U LECTIAMHU
oOIIeHus, SICHO, TOYHO, TPAaMOTHO BBIP@KaTh CBOI TOYKY 3pEHHsS B YCTHBIX W
NMHUCBbMCHHBIX TCKCTAaX, JaBaTb IMOSCHCHUA IO XOAY PCUHICHUA 3aJa4v, KOMMCHTUPOBATH
MOJTyYSHHBIH Pe3yJIbTarT;

B X0/i¢ 00CY)KICHHUS 3a7[aBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMOil TeMbI, TIPOOJIEMBI,
pemaeMoﬁ 3aa4y, BbICKA3bIBATh UACHU, HALICJIICHHBIC HA MOUCK PCIICHUSA, COMMOCTABJIATH
CBOM CYXJICHUS C CYXXICHUSIMH APYTUX YYaCTHUKOB TUAIIOra, OOHAPY)KUBATh pa3iHyue
U CXOJCTBO IMO3UIMHA, B KOPPEKTHOH ¢opme (HopMyIupoBaTh pasHOIIACUS, CBOH
BO3PAKCHHS,

MPEICTABISATh PE3yJIbTAThl PEIICHUS 3aJau, SKCIIEPHUMEHTA, WCCIICOBaHUs, MPOCKTa,
CaMOCTOSITENIFHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4YETOM 3a7ay MPE3CHTALMH U
0COOEHHOCTEH ayIUTOPHH;

MOHUMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHAMBHIYaJIbHON paOOTHI MPH
peuICHUN y‘IeGHBIX MaTEMATUYCCKUX 3a4a4,

IIpUHUMAThL LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATHL OpraHU3allUIO COBMECTHOM
paboThI, pactpeeNsaTh BUIbI paOOT, JOrOBapUBATHCS, 0OCYkKIATh MPOIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHHSI HECKOJIBKUX JIIOEH;

y4acCTBOBATh B TPYIIOBBIX opMax padboThl (00CYyX)AeHUS, 0OMEH MHCHHUSIMHU, MO3TOBBIC
IITYPMBI M IPYTHE), BHIOJIHATH CBOIO YacTh PabOThI M KOOPIUHUPOBATH CBOM JICHCTBHS
C APYruMH 4JICHAMU KOMAaH/bI, OIICHUBATL KAa4CCTBO CBOCIO BKJIada B O6HII/II>1 MMpOAYKT
0 KPUTEPHSIM, CHOPMYITUPOBAHHBIM YUYACTHUKAMHU B3aUMO/ICHCTBUSI.

PeryJIﬂTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁllble JelcTBUA

Camoopranu3anusi:

CaMOCTOSITENIFHO COCTABJIATh IUJIAH, aJTOPUTM pelleHus 3agadd (WM ero 4YacTh),
BBIOMpaTh cnoco0 pemeHuss ¢ YYETOM MMEIOMIMXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTUPOBAaTh M KOPPEKTHPOBAaTh BAapHUAHTHI PEHICHUH C yd4&ToM
HOBOH HMH(OpMAITUH.

CaMOKOHTpOJIb, 3MOLMOHAJbLHBIA HHTEJLJIEKT:

BIIQJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJS MpoIlecca W pe3ysibTraTa perieHus
MaTeMaTUYeCKOM 3a1auu;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTH MpPH PEHICHUU 3a/1ayH, BHOCUTHh
KOppeKTI/IBBI B ACATCIBHOCTH HAa OCHOBE HOBBIX O6CTO$ITCJII>CTB, HaﬁﬂeHHBIX OIJ_II/I60K,
BBISIBIICHHBIX TPYAHOCTEH;

OILICHUBATh COOTBETCTBHE pe3yJibTaTa JESATEILHOCTH MOCTABICHHOW IIEJIM M yCIOBUSM,
OGB}ICH}ITL HpI/I‘-II/IHI:I JOCTHOKCHUA UIN HEAOCTUKCHUA LICIIU, HAXOJUTH OH_II/IGKy, naBaThb
OIICHKY TIPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydeHuss B 9 kJjacce OOydYarOMIMICS TMOJYYUT CICAYIOMNE TPEIMETHBIE

pe3yJbTaThl:

Pacrio3naBaTh M3yueHHBIE TIeOMETpUYEcKHe (UTYpBL, OIpenesTh HX B3aUMHOE

pacrosio)keHue, H300pakaTb TIeOMETpUYecKHue (UTYpPBI, BBINOIHATH UYEPTEKH IO YCIOBHIO
3aga4yd. M3MepsATh JMHEHHBIE W YIVIOBBIC BEIMYMHBL. Pemarh 3a7ayu Ha BBIYHCICHHWE UIMH
OTPE3KOB U BEJIMYUH YIJIOB.



Jlenate rpyOyl0 OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMUYUH MPEIMETOB B PEaIbHOM >KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinuuaTh pasmMepsl ’TUX 0OBEKTOB 110 MOPSAIKY BETUYUHBI.

CTpouth 4epTekH K T€OMETPUUECKUM 3a/1a4aM.

[Tonmp30BaTbCs NpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, MCIIONb30BaTh IPU3HAKH U
CBOICTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAUTE JOTrMYECKHE PACCYKACHUS C UCIIOIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCsl NMpU3HAKAMH DPABEHCTBA IPSAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MEIWaHbl, NPOBEAEHHOM K THUIIOTEHY3€ NPAMOYTOJBHOTO TpPEYrOJbHHKA, B PEIICHUU
F€OMETPUYECKUX 3a/1a4.

OmnpenensaTs NapaieNbHOCTh NPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cexymas. OnpenensTe NapauieIbHOCTh MPSIMBIX C OMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OZHOM IPSAMOM 10 TOYEK APYTOM IPSMOU.

Pemats 3a1aun Ha kiieTyaToi Oymare.

[IpoBOAUTH BBIUMCIEHUS M HAXOAWUTh UHUCIOBbIE M OYKBEHHblE 3HA4YCHHs YIJIOB B
FeOMETPUUYECKUX  3aJadaX C  HCHOJB30BAHHEM CYMMBl  YIJIOB  TPEYTOJIBHUKOB H
MHOT'OYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX NpU TMEpPECeUeHUM MABYX MapauleIbHbIX
IPSIMBIX CEeKyIlen. PemaTe npakTnyeckue 3a1a4 Ha HaX0KJICHUE yTJIOB.

Brnaners noHATHEM reOMETPUUECKOT0 MECTa TOUEK. YMETh ONpeAesATh OMCCEKTPHUCY yIiia
Y CEPEIVHHBIN NEPIEHAUKYIISP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

@opMyIMpPOBaTh ONPEACIICHUS OKPYKHOCTU M Kpyra, XOpAbl U AMAMETpa OKPY>KHOCTH,
II0JIB30BAThCSA UX CBOMCTBAMH. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHHUH 3a1a4.

BrageTp MOHATHEM ONUCAHHOW OKOJIO TPEYTOJIBHUKA OKPY’KHOCTH, YMETh HaXOOUTh €€
nentp. [lonp3oBatbest pakTaMu O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA TIEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, YTO CEpPEAMHHBIE IEPHNEHAMKYJSAPbl K CTOPOHAM TpPEyroJbHHUKA
IIEPECEKAOTCS B OJTHOM TOUKE.

Brnagetp nNOHATHEM KacaTeNbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NEPIEHANKYJISIPHOCTH KAacaTeJIbHOM U painyca, IIPOBEIEHHOIO K TOYKE KaCAHUSI.

[Tomp30BaTbCAd  NPOCTEUINMMU  T€OMETPUYECKMMHM  HEPABCHCTBAMM, IIOHMMATb HX
IIPaAKTUYECKUMA CMBICIL.

[TpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHMS C TOMOILIBIO HUPKYJIS U JINHEHKH.

Pacnio3HaBaTh OCHOBHBIE BHJBI UYETBIPEXYTOJIBHUKOB, MX DJIEMEHTHI, IOJIb30BAaTbCA MX
CBOMCTBAMM IIPH PELICHUH F€OMETPUYECKUX 3a1ad.

[IpuMeHsATH CBOWMCTBA TOUYKM IE€PECEUCHMS MEIUaH TPEyrojbHHKa (IIEHTpa Macc) B
pElIeHNH 3a1a4.

Buamers nonstHeM cpeqHEN JIMHUM TPEYTrOJIbHUKA U TpalleLUU, IPUMEHATh UX CBOMCTBA
NPy pEIICHHH TeomeTpuyeckux 3amad. l[lonb3oBatbesi Teopemoit dPaneca W TEOpemMorl O
IIPONIOPLMOHANIBHBIX OTPE3KaX, IPUMEHATh UX ISl PELICHUS IPAaKTUYECKUX 3a/1a4.

[TpuMeHATh MpU3HAKY [TOJJO0US TPEYTOJIBHUKOB B PEIIEHUU F€OMETPUYECKUX 3a/1ad.

[Tonmp3oBatbes Teopemoii Iludaropa ans pemeHUs TeOMETPUUECKUX U MPAKTUYECKHX
3aga4. CTpOUTH MaTEMaTHYECKYI0 MOJEIb B NPAKTUYECKUX 3aJadax, CAMOCTOSTEIBHO JEJaTh
4epTEX U HAXOAUTh COOTBETCTBYIOLIUE JUIVHBI.

Bnagers NmoHATHAMH CHHycCa, KOCHMHYCa W TaHITE€HCAa OCTPOro yIJla HpsIMOYTOJBHOIO
TpeyroibHUKa. [10J1630BaThCA 3TUMHU MOHATUAMMU JUIS PELICHUS IPAKTUYECKUX 3a1ad.

Bbruucnare  (pa3nuuHbBIMM - cllocOOaMHu)  IUIOMIAAb  TPEYrojbHMKA UM IUIOLIAAU
MHOTOYTONBHBIX  (uryp (HOdb3ysAch, TA€ HEOOXOAWMO, KalbKyJIsITOpoMm). IlpumeHsATh
IIOJIyYE€HHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Bianers NOHATMAMU BIMCAaHHOTO WM LEHTPAJIBHOIO YTIJIA, HCIOIL30BATH TEOPEMBI O
BIIMCAHHBIX YIJIaxX, yIax MEXIYy XOpJIaMH (CEeKyIIMMH) U yIJIe MEXIy KacaTeJbHOW U XOpaoH
[IPU PELIEHUN T'€OMETPUYECKHX 3a1a4.

Bnagers MOHATHEM ONMUCAHHOTO YETBIPEXYTOJIBHHMKA, NPUMEHATh CBOMCTBA OIMUCAHHOIO
YEeTBIPEXYTOJIbHUKA IIPU PELLICHUH 3a/1a4.



[IpuMeHATH MONMy4YEHHbIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTUYECKHUE MOJEIU IS
3aJa4 peabHON KU3HU U MPOBOJUTH COOTBETCTBYIOLINE BBIYMCICHUS C IPUMEHEHUEM TOJ00MS
¥ TPUTOHOMETPHH (TI0JIB3YSCh, TJIe HEOOXOAUMO, KaJIbKYISTOPOM).

3HaTh TPUTOHOMETPHUYECKUE (YHKIMM OCTPHIX YIJIOB, HAXOAUTh C MX IOMOILIbIO
pa3IUYHbIE  AJIEMEHThl  IPSIMOYTOJIBHOIO  TPEYroJbHUKAa  («PELIEHHE  MPSIMOYTOJIbHBIX
TPEyroJIbHUKOB»). HaxoauTe (C MOMOUIbIO KaJNbKYJISATOPA) JUIMHBI M YIJIbl Ui HETAOIMYHBIX
3HAYEHUMN.

[Tonp3oBaTbest popMynaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUISL HAXOXKIACHUS COOTHOLIEHUN MEX1y TPUTOHOMETPUUECKUMU BETUYMHAMMU.

Hcnonp30BaTh TEOpPEMbl CUHYCOB M KOCHHYCOB JUIsl HAXO0XKJI€HUS Pa3IMYHBIX JJIEMEHTOB
TPEYrojbHUKA («PEIIEHUE TPEYroJIbHUKOBY»), MPUMEHITh WX MPU PELIEHUH T€OMETPUUYECKHX
3az1ad4.

Bnagets nonstusiMu nmpeoOpa3oBaHus M000Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. Ilonp3oBatbest cBOMCTBaMU 110100US TPOU3BOJIBHBIX (DUTYDP, YMETh BBIYMCIATH JAJIMHBI U
HAXOJUTh YIIIBI y MOA0OHBIX Guryp. IIpuMeHsTh CBOMCTBAa OJOOMS B MPAKTHUECKUX 3aadax.
YMeTb NPUBOAUTE MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOLIEM MUPE.

[Tonp30BaTbCst TEOpEMaMH O ITPOU3BEIECHUU OTPE3KOB XOpJ, O MPOU3BEIACHUU OTPE3KOB
CEKyIIHX, O KBaJpaTe KacaTeIbHOM.

[lonb30BaTbesl BEKTOpamH, IMOHMMATh HX TEOMETPUUECKMH W (U3NYECKUH CMBICIH,
OPUMEHATh MX B PELICHUH TI'eOMETPUYECKUX U (u3ndeckux 3anad. [IpuMeHsATh cKaspHOe
IIPOU3BEJICHNE BEKTOPOB ISl HAXO0XKACHUS JJIMH U YTJIOB.

[Tonp30BaTbCs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATh €ro B PEIICHUU
F€OMETPUUYECKUX U ITPAKTUYECKUX 3a/1a4.

Bragets NOHATHAMHM NPaBUIBHOIO MHOTOYT'OJIBHUKA, JJIWHBI OKPYXXHOCTH, JUIMHBI JAYyTH
OKPY’KHOCTM M PpaJMaHHOM MeEpBbl yIJla, YMEThb BBIUHCIATH IUIOIMIAAb KPyra M €ro 4YacTew.
[TpyMEHATH MOJIy4EHHbIE YMEHUS B IPAKTHYECKUX 3a7a4ax.

HaxoauTte ocu (MM LEHTPBI) CUMMETPHHU (QUTyp, TPUMEHSTH ABMKCHHS IUIOCKOCTH B
MPOCTEUIINX CIydasx.

[IpuMeHATh MOJydYEeHHBbIE 3HAHUS HA NPAKTHKE — CTPOUTh MATEMAaTUYECKUE MOJAEIH IS
3ajjad peasbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIYHUCIICHUS C IPUMEHEHHEM 110100Us
U TPUTOHOMETPHYECKUX (YHKUUH  (IOJB3YysiCh, TI€ HEOOXOIUMO, KaJIbKYJISATOPOM)



TEMATHYECKOE INTAHUPOBAHHUE

9 kjacc
Ne n/mt Copnep:xanue yueOGHOro Matepuana 4yachl DnexTpoHHbIE U(POBHIE
00pa3oBaTesIbHbIE PECYPCHI
1 IToBTOpenHue Kypca 8 kiacca 4+1 https://m.edsoo.ru/7f417¢18
2 Bekropsl 4+1 https://m.edsoo.ru/7f41al2c
3 Metona KoopauHAT 9+1 https://m.edsoo.ru/7f41al2c
4 COOTHOIICHUS MEX/Ty YIJIAMH U CTOPOHAMH TPEYTOJIbHUKA 13+1 https://m.edsoo.ru/7f41al2c
5 JlivHa OKPYKHOCTH M IJIOMIAAb KpyTa 7+1 https://m.edsoo.ru/7f41al2c
6 JIBrxeHue 3+1 https://m.edsoo.ru/7f41al2¢
7 HauasbpHbIe CBEJICHHS O CTEPEOMETPUH 4
7 HToroBoe moBTOpeHHE Kypca MIaHUMETPUHU 13+5 https://m.edsoo.ru/7t41al2c
Hroro | 68
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ITOYPOYHOE IINTAHUPOBAHUE

Ne /i Coneprxanue yyeOHOT0 MaTepurana Kon-Bo Hata DnexkTpoHHbIe IU(POBHIS
94acoB 00pa3oBaTelIbHBIC PECYPCHI
IToBTOpenue kypca 8 kiaacca (S ypoka)

1 TpeyrosbHUKU. YeTbIpeXyTrOIbHUKH 2

2 OKpY>KHOCTh 2

3 BxoaHasi KOHTpoJIbHas pa6oTa 1

BekTopsl (5 yacoB)

1 [TonsaTHe BeKTOpa 1 https://www.yaklass.ru/p/geom
etria/10-klass/vektory-v-
prostranstve-deistviia-s-
vektorami-9248/opredelenie-i-
fizicheskii-smysl-vektora-v-
prostranstve-9286

2 CroxeHre 1 BEIYUTaHHE BEKTOPOB 2 https://resh.edu.ru/subject/lesso
n/3038/main/

3 YMHOXKEHUE BEKTOpa Ha YUCIIO 1

4 KontpoabHas padora Nel 1

Metoa koopauHart (10 yacos)

5 KoopauHaTsl BekTOpa 2 https://www.yaklass.ru/p/geom
etria/9-klass/sootnosheniia-
mezhdu-storonami-i-uglami-
treugolnika-skaliarnoe-
proizvedeni

6 [IpocrTeiinue 3a7aun B KOOPIMHATAX 3 https://www.yaklass.ru/p/geom

etria/9-klass/sootnosheniia-
mezhdu-storonami-i-uglami-
treugolnika-skaliarnoe-
proizvedeni_-9222/skaliarnoe-
proizvedenie-vektorov-
svoistva-9526
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https://znanio.ru/pub/317

7 YpaBHEHHE OKPYKHOCTHU U TPSIMOI 4 https://resh.edu.ru/subject/lesso
n/2508/main/
8 KoutposibHas padora Ne2 1
CoOoTHOLIEHHUSI MEKAY YIJIAMH M CTOPOHAMM TPeyroJabHUKA(
14 yacoB)
9 CuHyC, KOCHHYC M TaHT'€HC 3 https://m.edsoo.ru/8al424bc
10 COOTHOIICHUS MEX/Ty YIJIAMHA U CTOPOHAMH TPEyTOJIbHUKA 4 https://m.edsoo.ru/8al42e8a
Teopema cunycoB. Teopema KOCHHYCOB https://m.edsoo.ru/8a14336¢
11 KoHTponbHBIH PaKTHKYM 1 https://resh.edu.ru/subject/lesso
n/2040/main/
12 CkasiipHO€ ITPOU3BEIEHNUE BEKTOPOB 5
KonTposbHast padora Ne3 1
JJIMHA OKPYKHOCTH M INIOIA/Ab Kpyra (8 4acoB)
13 IIpaBUIBHBIE MHOTOYTOJIBHUKH 3
14 Jnuna okpyxHocTu. [Inomans kpyra 4 https://www.yaklass.ru/p/geom
etria/9-klass/dlina-okruzhnosti-
i-ploshchad-kruga-
9241/pravilnye-
mnogougolniki-9246/re-
983bb30f-8304-4d02-a739-
40bb351cb45d
15 KonTtpoJsbnasi pabora Ned 1
JIBu:kenue (4 yaca)
16 Tloustue aBUXKEHUS 1
17 [TapasuienbHBIN IEPEHOC U IOBOPOT 2
18 KonTtpoJsbHasi pabora Ne5 1
HayvaJjbHble cBeieHHs 0 cTepeoMeTpuu (4 4acoB)
19 MHororpaHHuKH 1
20 Tena v MOBEpXHOCTH BpalIeHUs 3
HTorosoe nopropeHue Kypca njaanumerpuu (18 yacos)
18 Yol [lapamniensusie npsmeie. [lepneHaukyisipabie npsiMbie 2
19 TpeyroysbHUKU 2
20 YeThIpeXyroJbHUKN 2
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21 BekTopsl Ha IIOCKOCTH 2
22 Pewrenue 3a1a4 Ha IOBTOPEHUE 5
23 Hroroas koHTpoIbHAs paboTa 1
24 [TpoGHBIi YK3aMeH (aexadph, anpenb) 4
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