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IHHOACHUTEJIBHASA 3ATINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX PA3EJIOB IIKOJIBHOM MaTeMAaTHKH, UMEIOLIUI CBOEH
[EeNbI0 00ECIeYnTh H3YYeHHE CBOWCTB M pa3MepoB (UTYp, WX OTHOWICHWHA W B3aUMHOE
pacIoNIo’KEHUE, OMMPAECTCd Ha JIOTMYECKYIO, JO0Ka3aTelbHYI0 JIMHUIO. LIeHHOCTH u3ydeHus
r€OMETPUM Ha YPOBHE OCHOBHOI'O O0ILIEro 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS NPOBOAMUTH JOKA3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JIOKa3bIBaTh MCTUHHBIE YTBEPKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyKJIeHHs «OT IPOTHBHOTOY», OTINYATh CBOMCTBA OT MPU3HAKOB, (JOPMYIHUPOBATH OOpATHBIE
YTBEPKICHHUS.

Bropoit nienbro n3ydeHuss TeOMETPUH SBIISIETCS. MCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA IpU
PEIICHMHU KaK MAaTEMAaTHYCCKHUX, TaK W MNPAKTHYCCKHUX 3ajiad, BCTPCUAIOIIHUXCSA B peaﬂBHOﬁ
KU3HU. OOydarolmuics TOJDKEH HaydMTbCS OIPENEeNUTh T'€OMETpPUYECKylo (Urypy, ommcarb
CIOBAMH JAaHHBIA YEPTEX WM PUCYHOK, HAWTH IUIOMIA/b 3€MEIBHOTO YYAaCTKa, PACCUUTATh
HEOOXOIMMYI0 [UIMHY ONTOBOJOKOHHOTO KaOenst wuiau TpeOyeMble pa3Mepbl Trapaxa s
aBTOMOOMJISL. 3TOMy COOTBECTCTBYET BTOpAs, BBIYUCIIMTCIbHAA JIMHUA B U3YYCHHU T'COMCETPHUH.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUiics  y4uTCS  CTPOUTH
MaTEMaTUYCCKHUE MOJCIIN PCAJTbHBIX XH3HCHHBIX CHTyaHHﬁ, IMPOBOAWUTL BBIYUCIICHUA U
OILIEHWBATH aJ€KBATHOCTH MOJTYYEHHOTO PE3yNIbTaTa.

KpaitHe BakHO MOMYEPKUBATH CBS3M T'E€OMETPUH C APYIHMH YYeOHBIMU IPEIMETaMHU,
MOTHBHPOBaTh  HCIIOJIb30BaTh  OMPEICICHHUS  TI'E€OMETPUYECKUX  (QUTYyp ©  TOHSTHI,
JEeMOHCTPUPOBATH MPUMEHEHHE TIOJTYYCHHBIX YMEHHI B (PU3MKE U TEXHHUKE. JTHU CBSI3U Hanbosee
SIPKO BUJHBI B TeMax «BekTopbi», « TpUrOHOMETpHYECKHE COOTHOIEHHUS», «METOoa KOOPIIHATY
u «Teopema [Tudaropar.

VYueOHblii Kypc «['‘eoMeTpHs» BKIOYACT CJICIYIONUE OCHOBHBIE Pa3/eibl COJCPKAHUS:
«['eomerpuueckne GUTYpHl W WX CBOWCTBa», «/3MepeHHE TIeOMETPUYECKHX BEIHYUHY,
«JlekapToBBl ~ KOOpDAWMHATBHI HA  IUIOCKOCTHY», «Bektopb», «J/IBMKEHUS  IUIOCKOCTHY,
«IIpeobpazoBanust Mo 00Ms».

Ha uzydenue yuebHOTO Kypca «I'eomerpusi» orBoautcs 204 daca: B 7 kinacce — 68 yacoB
(2 gaca B Heneno), B 8 Kitacce — 68 yacoB (2 yaca B Heneno), B 9 kinacce — 68 dacoB (2 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
9 KJIACC

Cunyc, xocunyc, TaHreHc yrioB oT 0 nmo 180°. OcHOBHOE TPUTIOHOMETPHUYECKOE
TOX1eCTBO. POPMYJIBI IPUBEICHMUSL.

Pemenune TtpeyronbHukoB. Teopema KOCHMHYCOB M TeopeMa CHHYcOB. Pemenue
IIPAKTUYECKUX 337a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

IIpeobpazoBanue nogo6us. Ilogob6ue cOOTBETCTBEHHBIX 3IEMEHTOB.

Teopema 0 MpouU3BEAEHUH OTPE3KOB XOPJI, TEOPEMBI O NMPOU3BEACHUN OTPE3KOB CEKYIIUX,
TEOpeMa O KBaJpaTe KacaTeIbHOM.



Bekrtop, anumHa (MOIyab) BEKTOpa, COHAIpPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOKHO
HaIlpaBJICHHBIE BEKTOPbI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALMM Hal
BeKTOpamu. PasnoxkeHue BeKTopa 1o AByM HEKOJUIMHEApHBIM BeKTOpaM. KoopauHaTel BEKTOpA.
CkansipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KIEHUS JIIUH U YIJIOB.

JlexapTOoBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHHMS IPsAMOM M OKPYXKHOCTH B
KOOpAMHATAX, IEPECECUCHUE OKPYKHOCTEN U NMPAMBIX. MeToJ KOOpAUHAT U €r0 IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKM. [[11MHA OKpyXHOCTH. I'pagycHas v paguaHHas Mepa yria,
BBIYMCIICHUE JUIMH OYT OKpYyXHOCTeH. [lmomans kpyra, ceKTopa, cermeHra.

JIBI>KEHUS TIOCKOCTH M BHYTPEHHUE CUMMETPHUH (GUTYp (IIeMEHTapHbIE IPECTABICHNUSA).
[TapannensHbiii neperoc. [IoBopoT.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHMSI NporpamMMbl y4deOHOro Kkypca «I'eomerpus»
XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHME:

MPOSIBJICHUEM MHTEpeca K TNPONUIOMY W HACTOSIIEMY POCCHHUCKOM MaTEeMaTHKH,
LIECHHOCTHBIM OTHOILICHHEM K JOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCMOJIB30BAHUIO 3TUX AOCTIKCHUM B IPYTUX HAYKaX U MPUKIIATHBIX

chepax;
2) rpaxIaHCKoe U JYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEW TpakJaHWHA M peau3allud ero Ipas,
MPEJICTaBJICHUEM O MAaTeMaTH4YeCKHX OCHOBaX (YHKIMOHMPOBAHUS DPA3JIUYHBIX CTPYKTYD,
SIBJICHUH, MPOLEyp TPakJaHCKOro oOuiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJIEHHIO 3TUYECKUX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKHUM MPUMEHEHHEM TOCTHUKCHHIMA
HayKH, 0CO3HAHHEM BXKHOCTH MOPATBLHO-3TUYECKUX MIPUHIIUIIOB B ACATEILHOCTH YUEHOTO;

3) Tpy/i10BO€ BOCIIMTAHME:

YCTaHOBKOﬁ Ha aKTUBHOC Yy4Y4aCTUC B PCHICHUH IHNPAKTUYCCKHUX 3aJa4d MaTeMaTU4eCKOi
HAIIpaBJICHHOCTHU, OCO3HAHNEM BAXXKHOCTU MATEMAaTUYCCKOT'O 06p8.30B8.HI/I$I Ha TPOTAKCHUN BCEl
KHU3HH OJIA YCHCH_IHOI\/’I HpO(i)eCCHOHaHBHOﬁ ACATCIIBHOCTU U PA3BUTUCM HCO6XOI[I/IMBIX YMeHHﬁ,
OCO3HaHHbIM BBI60p0M H TIOCTPOCHHUEM HHHHBHZ[yaHLHOﬁ TPACKTOPUHU 06pa30BaHI/I}I )51
KHN3HCHHBIX ITJIaHOB C y‘léTOM JINYHBIX UHTCPECOB 1 O6H_ICCTBCHHBIX HOTpe6HOCTeﬁ;

4) acTeTHYECKOe BOCIIUTAHME:



CMOCOOHOCTBIO K 3MOIIMOHAIFHOMY M 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHUN, YMEHHUIO BUACTh MATEMAaTHUECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOI'0O MO3HAHUA

OpHEHTAIlEN B JEATEIIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayuyHBIX IMpeACTaBIE€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHsS 4YEJIOBEKa, HPUPOAbI M OOILIECTBA, MOHUMAaHUEM
MaTeMaTUYeCKON HayKH KakK cgepbl YelOBEYECKOH NesSTeNbHOCTH, JTamoB €€ pa3BUTHS H
3HAQYMMOCTH JJIs Pa3BUTHUS LIMBUIM3ALNH, OBJIAJICHUEM SI3bIKOM MATEMATHKU U MAaTEMaTUYECKON
KyJIbTypOM KaK CpEICTBOM TIO3HaHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMHM HAaBBIKAMU
HCCIIEN0BATEIBCKOM NEATEIBHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMUPOBaAHME KYJIbTYPbI 310POBbSI H YMOIMOHAIBLHOTO
Os1aronosyqusi:

FOTOBHOCTBIO MPHUMEHSTh MaTeMaTUYeCKue 3HAaHMsS B MHTEpPEcax CBOEro 370pOBbS,
BEJICHUS 3I0pPOBOr0 00pasa >KHU3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBINA PEKUM 3aHATUN U
OTIbIXa, peryiaspHas ¢Qusnyeckass aKTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBbIKA pediexcuu,
IIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOI'o K€ MpaBa JAPYroro 4eloBeKa;

7) 3K0JI0THYECKOe BOCIIUTAHME:

OpHUEHTAaIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHWH Ul pelieHHs 3ahad B 00JacTh
COXPAaHHOCTH OKpYXaromel Cpeapl, TUIAHUPOBAHHUS IIOCTYIIKOB M OLEHKH WX BO3MOXKHBIX
MOCIIEICTBUI UIsI OKpYXKAIOIIEeH Cpeibl, 0CO3HAaHHEM TJI0OATBHOTO XapakTepa SKOJIOTHYECKHX
poOJIeM 1 yTel UX pelIeHNs,

8) amanTanys K U3MEHSIONIMMCS YCJIOBHSIM COI[MAILHOM M MPUPOTHO Cpebl:

TOTOBHOCTBIO K JCWCTBUSIM B YCIIOBUSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTHYECKYIO AESTeNbHOCTh, B TOM YHCIE YMEHHE YUUTHCS Y APYTUX
J0Jiel, mpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU W3
OTIbITA IPYTHX;

HE0OX0IMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHWM, B TOM 4ucie (HOpMyIUpOBaTh HJIEH,
MOHATHS, TUIOTE3bl 00 00BEKTax M SIBICHUAX, B TOM YHUCJIE PaHEe HEU3BECTHBIX, OCO3HABATH
neQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO

CUTyallUKO KaK BBbI3OB, Tpe6yfom1/1171 KOHTPMCP, KOPPCKTHUPOBATH NPHUHHUMACMBIC PCHICHUA H
HeﬁCTBHH, (bOpMy.]'IPIpOBaTB " OLICHUBATb PHUCKHU U MOCICACTBUA, CI)OpMPIpOBaTB OIIBIT.

METANIPEAMETHBIE PE3YJIbTATbI
ITo3naBaTenbHBIC YHHBeEpPcadbHbIE YUeOHbIE JeHCTBUSA

Ba3oBble jJornueckue aeiicTBUA:



e BBUBJATh U XapaKTEPU30BaTh CYIIECTBCHHBIC NPU3HAKM MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIy HOHATUSAMH, (OPMYIUPOBATH OIPENCICHUS TOHSATHH,
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(PHUKALINN, OCHOBAHUS JJIs1 00001IIeHHUS 1
CpPaBHEHMsI, KpUTEPUU ITPOBOJUMOIO aHAIIN3A;

e BOCHOPUHHUMATH, (HOPMYIHpPOBATh M MPEOOPA3OBBIBATH CYXKACHUS: YTBEPAUTEIBHBIC H
OTpULATENIbHBIE, €JUHUYHBIE, YACTHBIE U OOLIUE, YCIOBHBIE;

e BBIBJIATH MAaTEMAaTU4YECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U M MPOTUBOPEYHS B (PaKTax,
JAHHBIX, HAOJIONEHUSAX W YTBEPXKACHUAX, MpemIaraTb KPUTEPHUH ISl BBISIBICHHS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJABI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTHUBHBIX M HHIYKTUBHBIX
YMO3aKIIIOYEHUH, YMO3aKIIOYEHUH 110 aHAJIOTUH;

e pa30uparh JOKa3aTeNbCTBA MAaTEMAaTHMUECKUX YTBEPKIACHHUH (IpsiMble U OT MPOTUBHOTIO),
MIPOBOJUTH CAaMOCTOSITEIBHO HECJIOKHBIE JI0OKA3aTeNIbCTBA MAaTEeMaTHYECKUX (aKToB,
BBICTPAaNWBaTh apryMEHTAIMI0, NMPUBOAUTH MPUMEPHI U KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PaCcCYXKJICHUS;

e BpIOMpaTh crnoco0® pemieHuss y4eOHON 3amauM (CpaBHHUBAaTh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hanbojee MOAXOJAIMIMNA C YYETOM CaMOCTOSITENIBHO BbIIEICHHBIX
KpUTEPUEB).

Bba3oBble uccienoBarejbCcKHe AeCTBHS.

e WCIOJB30BaTh  BOMPOCHI  KaK  HMCCIEAOBATEIIBCKHMH  MHCTPYMEHT  ITO3HAHMS,
(hopMyITMpOBaTh BOMPOCHI, (PUKCHUPYIONTUE MPOTHBOPEUHE, MPOOIEMY, CAMOCTOSITEIHHO
yCTaHABJIMBAaTh MCKOMOE M JaHHOEe, ()OPMHUPOBATH THUIIOTE3y, apryMEHTHPOBATH CBOIO
MMO3HUIIAI0, MHEHHE;

e TPOBOJUTH IO CAMOCTOSTEIHLHO COCTABJICHHOMY IUTAHY HECJIOKHBIA SKCIICPHUMEHT,
HEOOJIBIIIOE UCCIIEOBAHUE TI0 YCTAHOBIICHUIO OCOOEHHOCTEH MAaTeMaTHUeCKOro 0OBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXKTY COOOM;

e  CaMOCTOSITEIHLHO POPMYITHPOBATH 00OOIIEHHUS U BBIBOJIBI 110 PE3y/IbTaTaM IMPOBEAEHHOTO
HAOJIIOJICHUS, HCCJICIOBAaHUsA, OICHHBATh JOCTOBEPHOCTh ITOJIYYCHHBIX PE3YJbTaTOB,
BBIBOJIOB H 000OIIICHHIA;

e IMPOTHO3HMPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIBUTATD MPEIOJIOKEHHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Pa6ora ¢ undopmanmeii:

e BBISIBJISITH HEIOCTATOYHOCTH U M30BITOYHOCTH MH(OPMALINHU, JTAHHBIX, HEOOXOAUMBIX JIJIS
pelIeHus 3a/1a4H;

e BBIOMpATh, AHANU3UPOBATH, CHUCTEMATU3UPOBATH M HUHTEPIPETUPOBATh HHGOPMAIUIO
Pa3IUYHBIX BUJIOB U JOPM MpEICTABICHUS;

e BbIOMpaTh GopMy MpeacTaBieHUs MHGOPMAIUU U WILTIOCTPUPOBATH PEllIacMble 3aa4u
cXeMaMu, AuarpaMMaMu, HHOU rpadukoi U MX KOMOUHALIUSAMU;

e OILICHUBATh HAAEKHOCTh MH(MOPMALIUU MO KPUTEPUSAM, MPEITIOKEHHBIM yUUTENEM WU
c(OpPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KomMMyHuKaTHBHBIE YHUBepcaJbHbIe YUeOHbIe 1elicTBHA:

e BOCIIPUHUMATH U (I)OpMy.]'IHpOBaTB CYXXICHHUA B COOTBCTCTBHUU C YCIOBUAMU U HCIAMHU
O6H.[CHI/I$I, SAICHO, TOYHO, TI'PaMOTHO BBIPpAXXATb CBOKO TOYKY 3pCHUA B YCTHBIX U



MMCBMEHHBIX TEKCTax, JaBaTh IMOSICHEHMs IO XOAY PELICHMs 3a/aud, KOMMEHTUPOBATh
IIOJTy4ECHHBIN pe3yNbTarT;

e B X0/1€¢ 00CYX/IEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXJIaeMOW TEMbI, IPOOIEMBI,
pelaeMoi 3ajauu, BbICKa3bIBaTh MJIEU, HALEJIEHHbIE HA MOMCK PEIIEHMSI, COIIOCTABIATh
CBOHM CYXJICHUS C CY)KICHUSMU JAPYrUX YIaCTHUKOB AMAJIOTa, OOHAPYKHUBATh pa3inune U
CXOJICTBO TMO3WIMH, B KOPPEKTHOW ¢opme (HOpMyIHpoBaTh pa3HOTIACHS, CBOHU
BO3paKEHMUS;

e TMPEACTaBIATh PE3YIbTATHl PELICHUS 3aJaud, HKCIEPUMEHTA, UCCIENOBAaHUS, MPOEKTa,
CaMOCTOSITEIbHO BBIOMpPATh (OpMAT BBICTYIUIEHUS C Y4ETOM 3a7ad MPE3CHTALUU U
0COOEHHOCTEH ayUTOPHH;

e [IOHUMMAaTh U KCIOJIb30BATh MPEUMYILIECTBA KOMAHIHON U MHAMBUyaIbHOU pabOThl Mpu
pelIeHnH y4eOHbIX MaTeMaTHUYECKHX 3aay;

e T[PUHUMATh II€JIb COBMECTHOW JESITENbHOCTH, IUIAHUPOBATh OPraHU3allMI0 COBMECTHOU
paboThl, pacnpenensiTe BUIbl paboT, 1OroBapuBaThcs, 0OCYKIaTh MPOLECC U Pe3yNbTaT
paboThl, 0000111aTh MHEHHS HECKOJIBKUX JIIOJIEH;

e Y4acTBOBaTh B IPYIIOBBIX Gopmax paboThl (00CYX1eHUS, 0OMEH MHEHUSIMHU, MO3TOBbIE
HITYPMBI U JPYTUE), BHIIOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS
C IpYrUMH 4J€HaMH KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT IO
KpUTEpUsM, cHhOpMyJIMPOBAaHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PeryasiTuBHble yHUBEpcalbHbIC YUeOHbIE AeliCTBUA
Camoopranuszaums:

e  CaMOCTOSITEJIbHO COCTABIIATH IUIAH, aJTOPUTM pEIIeHHs 3amadd (WM ero 4YacTb),
BBIOMpaTh CHOCOO pEIIeHHus ¢ YYETOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX
BO3MOJKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHUPOBATh BAPUAHTHI PEIICHHH C Y4ETOM
HOBOM MH(MOpMAITHH.

CaMOKOHTPOJIb, IMOLUMOHAIbHbII HHTEJJIEKT:

e BIAJETh cHOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJS Ipolecca U pe3yinbTaTa peLieHHs
MaTeMaTU4eCKOH 3a/1auu;

e IPEIBUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayd, BHOCUTb
KOPPEKTHBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAHJAEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3ysbTaTa JESITEIbHOCTH MOCTABICHHON LENHU U YCIOBUSM,
OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHXKEHHSI LIeJIH, HaXOAUTh OMIMOKY, J1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI

K koHIy oOyueHuss B 9 kJacce 0OydaroUuiics MOJYYUT CIEAYIOIIME IpPEeIMETHbIE
pE3yIBTaThI:

3HaTh TPUTOHOMETpPHUYECKHE (PYHKIIMU OCTPBIX YIIOB, HAXOAWTh C HUX TOMOIIBIO
pa3iMyHbIE  3JEMEHThl  MPSMOYTOJIBHOTO  TPEYrOJbHUKA  («pEUIeHHWE  MIPSIMOYTOJbHBIX
TPEeYroJbHUKOBY). HaxoauTh (¢ MOMOIIBI0 KANbKYIATOPA) UIMHBI U YIIIBI I HETAOIWYHBIX
3HAYEHUI.



[Tonk3oBaTbes (hopMynamMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECTBOM
JUIS HAXO0XJAECHUS COOTHOILIEHUH MEXTy TPUTOHOMETPUUECKUMU BETUUYUHAMMU.

Hcnonb30BaTh TEOPEMBI CUHYCOB UM KOCHHYCOB JUISl HAXOXAECHUS PA3JIMYHBIX AJIEMEHTOB
TPEYrOJbHUKA («PELIEHUE TPEYroJIbHUKOB»), IPUMEHATh UX IPH PELIEHUH I'€OMETPUYECKUX
3azad.

Bnaners nonstusmMu npeoOpa3zoBaHus MOA00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. [lonp30BaThcs CBOMCTBAMHU 1000 MPOU3BOJIBHBIX (DUTYP, YMETh BBIYHCIIATH JJIHHBI U
HAXOJUTh YIJIbI y MOJ0OHBIX ¢uryp. [IpuMeHsaTs cBOWCTBA OJOOHS B MPAKTHYECKHUX 3aJadax.
YMeTb MpUBOANUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYXKAIOIIEM MHpE.

[lonb3oBaTbcst TEOpEeMaMu O IPOU3BEIEHUU OTPE3KOB XOpJ, O IMPOU3BEAECHUU OTPE3KOB
CEKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[lonb3oBaThcsi BEKTOpaMH, IMOHUMAaTh HMX T'€OMETPUYECKUH U (U3HUECKUH CMBICI,
MPUMEHATh UX B PEUICHUM T'€OMETpUYECKUX U (u3nmdeckux 3anad. [IpumeHsTH CcKajsipHOE
MIPOM3BECHNE BEKTOPOB I HAX0XK/I€HUs JUIMH U YTJIOB.

[lonb3oBaTbcsi METOJOM KOOPAWHAT Ha IUJIOCKOCTH, MPUMEHSTh €ro B pPELIEHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Bnagers MoHATUSMU NPaBUJIBHOTO MHOTOYTOJIbHMKA, JJIMHBI OKPY)KHOCTH, JJIUHBI TYTH
OKPY)KHOCTH M DPaJMaHHOW Mepbl yria, yMeTb BBIYMCIATH IUIOLIAAb Kpyra U €ro dacreil.
[IpyMeHsTh MOTydeHHbIE YMEHHS B IPAKTHUECKUX 3a7adax.

Haxomuts ocu (MM LEHTpHI) CUMMETpUM (UTYp, MPUMEHSTh IBUKEHHS IJIOCKOCTH B
MPOCTENIINX CITyqasiX.

[IpumeHsTH MoJydeHHbIE 3HAHMSI HA MPAKTUKE — CTPOUTh MaTeMaTUYeCKue MOJENU s
3a/1a4 peajbHOM JKU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C IPUMEHEHHEM MO00us
Y TPUTOHOMETPUYECKUX (PYHKIIHH (TIOJB3YSCh, T1e HEOOXOIUMO, KATbKYISITOPOM).

BOCIIUTATEJIbHBIN ACIIEKT

Pabowas mporpamma no TC€OMETPMM cocTaBleHa € y4eTOM pabodeil NpOrpamMMel
BocruTanus. [lmanupyemble  oOpa3zoBaTenbHble  pe3ynbTaThl  (paszzmen  «llmanupyemsbie
pe3yNbTaThl») COAEpKAT LEJEBble OPUEHTUPBI, CPOPMYIHUPOBAHHBIE C YYETOM MPOTPaAMMBbI
BOCIIUTaHMS.

BocnurarenbHblil NOTEHIMAI MTPEAMETA pPeaau3yeTcs 4yepes:

1. TlpuBneueHue BHUMaHUs 00y4arOIIUXCS K IIEHHOCTHOMY aClEeKTy U3y4aeMbIX Ha ypoKax
SIBJICHUN, OpraHu3aliio UX paboThl C MOJy4aeMOW Ha YpOKe COI[HAIIbHO — 3HAYMMOU
uHpopmaled — WHUIUHPOBAHUE €€ OOCYXKJCHHs, BbICKa3bIBaHUS OOYYArOIIMMHUCS
CBOEr0 MHEHHS IO €€ MOBO/Ty, BEIPAOOTKH CBOEro K HEil OTHOIIICHUS;

2. JleMoHCTpaluio 00y4arouuMcsi MPUMEPOB OTBETCTBEHHOTO, IPAXKAAHCKOTO MOBEACHUS,
MIPOSIBJICHUSI YEJIOBEKOIIOOUS U JOOPOCEPIEYHOCTH Yepe3 MOoJA00p COOTBETCTBYIOLIUX
TEKCTOB ISl YTEHUS, 3a7a4 JJIsl peuieHus, TpoOJIeMHBIX CUTYalllil Ui 0OCYKIeHUS B

KJ1acce;
3. Ilpumenenue Ha YpOKax HWHTEPAKTHBHBIX (QopM pabOThl ¢ OOy4YAIOUTUMUCS:
WHTEJUIEKTYadbHBIX ~ WIP, CTUMYJIHPYIOIMIMX  TO3HABATEIbHYIO MOTHUBALINIO

oOyyaromuxcs; JUAAKTUYECKOro TeaTpa, TI/le IMOJyYeHHble Ha YypOKe 3HaHMA
OOBITpBIBAIOTCA B T€ATPAIbHBIX OCTAHOBKAX; TUCKYCCHI, KOTOpBIE AAat0T 00y4yaromumcs
BO3MOKHOCTh IPHOOPECTH OMBIT BEACHUS KOHCTPYKTUBHOTO JMANOra; TPYMIOBOM
paboThl MM paboThl B Mapax, KOTOPbIE ydaT OOydYaroLIMXCs KOMaHAHOW paboTe u
B3aMMO/IEHCTBHIO C APYTUMH 00yUarOIUMUCS;

4. VHuuuupoBaHHWE U TMOAJEPKKY HCCIEAOBATENBLCKON NEATETbHOCTH OOydYalomMXCs B
paMKax peain3alui UMH WHAUBUIYAIBHBIX U IPYNIIOBBIX HCCIEI0BATEIbCKUX POEKTOB,
YTO JIaCT 00YYarOUIMMCSI BO3MOKHOCTh IMTPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PELICHHS
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TEOPETUYECKON MPOOJIEMBbl, HABBIK T'€HEpUPOBaHH M O(opMIICHHST COOCTBEHHBIX HJIEH,
HAaBBIK YBa)KUTEJIBHOTO OTHOIICHUS K UYy)KUM HesM, O(QOPMIICHHBIM B paboTax APYrux

ucclenoBaTeNiel,  HaBBIK  MYOJMYHOIO  BBICTYIUIEHUS — [epeA  ayauTOpuel,
apryMEHTUPOBAHMS U OTCTAMBAHUS CBOEU TOUKH 3PEHUS.
TemaTuyeckoe NIIAHUPOBAHUE
KomnuecTso Yucno
Ne Paspnensl, Tembl JacoB KOHTPOJIBHBIX
pabot
1 | Brognoe nmoBTOpeHME 1
2 | BexTtopsl 21 2
3 CooTHoleHusI MEX Iy CTOPOHAMH U yIiIaMu 17
TPEYrOJIbHUKA 1
5 | JlivHa OKpYKHOCTH M IJIOLIAAb Kpyra 12 1
6 | dBmxeHus 5 1
! HauanbHble cBEICHUS U3 CTEPEOMETPUH 1
8 | IloBTOopeHue 7
Hroro: 65 5
KanengapHo-TeMmaTuuyeckoe miiaHMpoBaHue 9 kiacca no moaysaio «I'eomerpus»
Ne Koua- Jara Ko
ypoka Conep:kaHue ypokoB BO Ilnanm | ¢a | ppe
qyaco p- KT | KI
B 4. | s
IoBTOpenne.(14.)
1. [ToBTOpeHue kypca 8 kimacca 2 05.09
BekTops! (214)
2. [Tonsarne BekTopa. OTKIIagbIBaHNE BEKTOPA OT JAHHOW TOYKH. 1 08.09
3. CymMma 1ByX BEKTOpPOB. 3aKOHBI CIIOXKEHHS BEKTOPOB. IIpaBuio 1 12.09
napauresiorpaMma.
4. CyMMa HECKOJIBKHX BEKTOPOB. 1 15.09
5. Brrunranue BeKTOpOB. 1 19.09
6. Pemenue 3agau «CriokeHrE U BHIYUTAHUE BEKTOPOBY 1 22.09
7. YMHOXEHHE BEKTOpa Ha YUCIIO. 1 26.09
8. YMHOKEHNE BEKTOpa Ha YHCIIO 29.09
9. [IpmeHeHne BEKTOPOB K PELICHUIO 3aau. 1 03.10
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10. | Cpenssist AMHUS TPaELHH. 1 07.10
11. | Pemenne 3agau «BeKTOpbI». 1 14.10
12. | Koumponavhas paboma no meme «Bexmopoiy. 1 18.10
13. | PaznoxkeHue BekTOpa Mo ABYM HEKOJUIMHEAPHBIM BEKTOPaM. 1 21.10
14. | KoopauHaThl BEKTOpA. 1 25.10
15. | Ilpocrefimue 3agaun B KOOpIUHATAX. 2 28.10
16. | Ilpocreiimue 3aa4u B KOOpIUHATAX 08.11
17. | Pemenue 3ampau «MeToa KOOPAMHAT 1 11.11
18. | YpaBHEHUE OKPYKHOCTH. 1 15.11
19. | VYpaBHeHue npsmoi 1 18.11
20. | Pemrenue 3agau «YpaBHEHHUs] OKPY>)KHOCTH U TIPSIMOI» 2 2211
21. 25.11
22. | Kommponvhas paboma «Memoo xoopounamy 1

BeKTOPOB (174)

CooTHouieHus MEKAY CTOPOHAMHA H YIJIaMH TPEYroJibHUKAa. CKaJ'lﬂpl-loe Mpou3BEACHUC

23. | CuHyC, KOCUHYC M TAHT€HC YIJIa. 3 29.11
24, 02.12
25. 06.12
26. | Teopema o mIOIIAIN TPEYTOJIbHUKA 2 09.12
217. 13.12
28. | Teopema cunycoB. Teopema KOCHHYCOB 2 16.12
29. 20.12
30. | Pemenue TpeyroiabHUKOB. 2 23.12
31. 27.12
32. | H3amepurenbHble pabOTHI 1 13.01
33. | Pemrenue 3a1a4 «COOTHOLICHUS MEXAY CTOPOHAMH H yIIIaMH 1 17.01
34. | TpeyroibHHUKa» 1 20.01
35. | CkanspHOE MPOHU3BEACHUE BEKTOPOB. 1 24.01
36. | CramsspHOe Mpor3BeIeHNE BEKTOPOB B KOOPAWHATAX 1 27.01
37. | IlpuMeHeHHE CKAIIPHOrO MPOU3BEACHUSI BEKTOPOB K 2 31.01
PEIIeHHUIO 3a]1ay.
38. | Kommponvnas paboma «CoomuouteHus Mexncoy CmopoHaMu u 03.02
yernamu mpeyzonvhuka. CKanisiproe npouzseoetie 6eKmopos »
39. | [IpumeHeHMEe CKaISIPHOTO MPOU3BENECHHUS BEKTOPOB K 1 07.02
PEIICHHUIO 3a]1a4.
JnHAa OKPY:KHOCTH U IUIOIAAb Kpyra (12 u)
40. | IIpaBUIBHBIM MHOTOYTOIBHUK 1 10.02
41. | OKpyXHOCTb, OITUCAaHHAS OKOJIO MPABHIEHOTO 1 14.02
MHOTOYTOJIbHUKA ¥ BIIUCAHHAS B TPABUJIBHBIA MHOTOYTOJTbHHK
42. | ®opmysbl A BEIYUCIEHUS TUIOMIAIN TTPABHIEHOTO 1 17.02
MHOTOYT'OJIbHUKA, €r0 CTOPOHBI U pajnyca BIUCAHHOM
OKPYXHOCTH
43. | ®opmysbl A1 BEIYUCIEHUS TUIOMAAH TTPABHIIEHOTO 1 21.02
MHOTOYT'OJIbHUKA, €0 CTOPOHBI U pajnyca BIUCAHHOM
OKPY>KHOCTH
44. | Pemenue 3anau «[IpaBuibHbI MHOTOYT OJTEHUK 1 24.02
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45. | [lyivHa OKpY»)HOCTH 2 28.02

46. | Jnuna okpyxnoctu. Pemenne 3amay. 03.03
47. | IInomaap Kpyra u KpyroBoro ceKropa 2 07.03
48. | IInomaap Kpyra u KpyroBoro CeKTopa 10.03
49. | Pemenue 3amau «/InuHa okpyxHocTu. [Inomans kpyra» 1 14.03
50. | Pemenue 3anau «/lnuHa okpyxHocTH. [Inomans kpyra» 1 17.03
51. | Kommponvhas paboma «/[nuna okpyscHocmu u nioujads 1 21.03
Kpyea»
JABu:xenus (S4)
52. | Ilousrue nBukenusa. CBOWCTBA ABMIKEHUMN. 1 24.03
53. | Pemenue 3aaau «l[lousrue nmwkenus. OceBas U lEHTpaIbHASL 1 04.04
CHUMMETPUI»
54. | IlapamiensHbrit mepenoc. [IoBoporT. 1 07.04
55. | Pemenue 3amau no teme «llapannensHeiii nepeHoc. IloBopot.» 1 11.04
56. | Kommponvnas paboma «/[eudicenusy 1 14.04

I'naBa 14. HauyanabHble cBeleHus U3 cTepeoMeTpun.(1 1)

57. | HauanpHbIE CBEICHHS U3 CTEPEOMETPHH. ‘ 1 ‘ 18.04 ‘ ‘
HTorosoe noBroperue (74)
58. | IloBTopenue. [TapamenbHbie IPSIMBIE. 1 25.04
59. | IloBTOpenue. TpeyroNbHUKH. 1 28.04
60. | IToBTOopenue. UeThIpeX yroNbHUKH. 1 02.05
61. | Umocosas konmponvhas paboma no 2eomempuu. 1 05.05
62. | INoBTOpenue. OKPYKHOCTb. 1 12.05
63. | IloBTOpenue. BekTopsl. 1 16.05
64. | IloBTOpenue. MeToa KOOpaAUHAT 1 19.05
65. | IloBTOpeHHue. 1 23.05

Ipumeuanune: YuuThiBas KaleHIapHbIN yaeOHbIl rpaduk Ha 2023-2024 y4ueOHbIH roJ, pacnicanue
ypokoB u TpynoBoi koaekce (mpaszaauynbie gau 11.10.22, 21.04.23, 09.05.23), uameHeHo pacnpeneneHue
KOJIMYECTBA YaCOB Ha M3y4aeMbIe Pa3Jielibl.

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

I'eometpusi, 7-9xnaccel/ Atanacsa JI.C., byty3os B.®., Kanomuies C.b. u npyrue,

AxknmonepHoe o0miectBo «M3natensctBo «lIpocBenienne»
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METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Metoauueckue pexomeHaanuu k yueOuuky Atanacsa JI.C. 7-9 kiaccsl

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
MHTEPHET

-http://ege.fipi.ru/;

- http://www.matematika-na.ru;

- https://uchi.ru/ ;

- https://resh.edu.ru
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