MVYHULIUITAJIBHOE BIO/DKETHOE OBIHIEOBPA3OBATEJIBHOE YUYPEX/IEHUE
«CITEHHUAJIM3NPOBAHHAS IIKOJIA Ne2 M. JI1. VJIBAAHOBA C YIIYBJIEHHBIM
N3YUEHUEM AHI'JIMUCKOI'O A3bIKA I'' PEOOCHUU PECITYBJIMKU KPBIM»

PACCMOTPEHO

Ha 3acenanuu MO yuuTteneit
€CTEeCTBEHHO-
MaTeMaTHYECKOTO UK
PykoBogurens MO
K.B.IMokpuryx
[Ipotoxon Ne 01

oT «30» aBrycta 2023r.

COTI'JTACOBAHO YTBEPXXJIEHO

3am. nupekTopa U.o. mupexropa MBOY
Kpacnogsa E.J. crielanu3upoBanHHas mkomaNe2

«31» aBrycra 2023r.

OBuapenko H.A.

npukas Ne
ot «31» aBrycra 2023r.

PABOYAS ITPOT'PAMMA
[Ipeamer I'eomerpus
Kiacc 9 xiacc

YposeHb 006pazoBaHus

OcHoBHOe 001116 00pa3oBaHNe
B cooTBeTcTBUU ¢ PI'OC OOO II nokoyneHuA

[Iporpamma, Ha Gaze
KOTOPOH COCTaBIieHA
pabouas mporpamMma

®denepanbHas 00pa3oBaTelbHAs porpaMma OCHOBHOTO OOIIETO
o0pa3zoBaHwus, (YTBepxxaeHa MIPUKA30M MuHnucrepcTBa
npocsemienus: Poccuiickont @enepanuu ot 18 mas 2023 r. Ne 370)

YpoBeHb u3ydeHust

06a30BbII
npeaMera
KoanuectBo yacos B rox 68 yacoB
KonunuectBo vacoB B

2 qaca

HEZEeII0
Cpoxk peanu3zaiuu paboueit 1 ron
MPOrpamMMbI 2023/2024 yueGHblii O

Cocrasurenu: [IIMO y‘II/ITeJ'IeI\;I €CTCCTBCHHO-MATEMAaTUYICCKOTI'O HAITPABJICHUSA

deomocus, 2023




HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTE€MATHKH,
MMEIOIUNA CBOEH 1IeNbI0 00ECEeUnTh M3YyYEHUE CBOMCTB M pa3MepoOB QUIyp, UX
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCAd HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYyO JIMHUIO. LIEeHHOCTh M3ydeHMs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTENbHBIE PACCYXKIEHUS, CTPOUTH JJOTHUECKUE YMO3AKIIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHOPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TPOTHBHOIO», OTIAMYaTh CBOMCTBA OT NPU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 u3ydeHUsT T€OMETPUHU SABISIETCS HCHOJb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JTOJDKEH Hay4YUThCs
OTIPEJICIUTh T€OMETPUYECKYI0 (UTYpYy, ONHUCATH CIOBAMH JAHHBIM YEPTENXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JTUHY
ONTOBOJIOKOHHOTO Kabeys wiu TpeOyeMble pa3Mepbl rapaxka JJisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAA JIMHUS B U3YyYCHUU T€OMETPUH.
[Ipu pemieHuu 3amay MPAKTUYECKOTO XapaKTepa OOYyJalOUIUCs Y4YUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH pEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTD MTOJIyYEHHOI'O pe3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEIECHUsI TEOMETPUUECKUX PUTYP
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJYyUYEHHBIX YMEHUW B (PU3MKE H
TEXHUKE. OTH CBS3M Haumboiee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYueOnnii kKypc «l'eoMeTpus» BKIOYACT CICAYIOIIME OCHOBHBIC Pa3JIelibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel u WX CBOWCTBay, «M3mepeHwue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsiy», «JIBrxkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcsa 204 yaca: B 7 Kiiacce
— 68 vacoB (2 4daca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIEPKXAHUE OBYYEHUA

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOPMYJIIbI IPUBEICHHUS.

Pemenue TtpeyronbHuKOB. TeopeMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemenue mnpakTUYecKUX 3ajJad C UCIHOJb30BAHHUEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 mnpousBeNeHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEACHHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPBI,
NPOTUBOMOJIOKHO  HANpaBJICHHBbIE  BEKTOPHI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTOpamH. PaznoxeHue BeKTOpa Mo ABYM
HEKOJUTMHEapHbIM BekTopaMm. Koopaunatel BekTopa. CkalsipHOE€ NpPOM3BEICHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapTOBbl KOOPAMHATHI Ha IMJIOCKOCTU. YPAaBHEHUS MPSMOW M OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAWHAT U €ro
IPUMEHEHHE.

[IpaBwiibHBIE MHOTOYTOJNbHUKHM. JlnmmHa  oOKpyXHOCTH. ['pamycHas w
paauaHHas Mepa yIia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TIOCKOCTH M BHYTPEHHHE CHUMMETpUU GUryp (3JeMEHTapHBIC
npeacrasienus). [lapamnensHbiii nepeHoc. IToBopor.



IINTAHUPYEMBIE PE3YJBbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTeMaTUYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:xIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEN rpakJlaHWHA U peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B IEITEIBHOCTH YUEHOTO;

3) Tpy10BO€E BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XKWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTU4eCcKuX OOBEKTOB, 3aJay, PEUICHHM, pacCyXIECHUW, YMEHHUIO BHUJIEThH
MaTeMaTH4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMAaTUYECKONM HayKd Kak cdepbl UeI0BEYECKOU
NEATEIIBHOCTH, JTAIlOB €€ Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTUSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTH4YECKOM KyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBIAJCHHUEM IMPOCTEUINMMHU HAaBBIKAMH HCCIIEIOBATEIBCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHHUA  3/0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IIUTAaHUE,
cOQJIaHCUPOBAaHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryispHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHYeCKUX 3HAHUM JUIsl pelieHus 3aj1a4y
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolled cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJisl OKpYXalollel cpeabl, OCO3HAHHEM
rJ1I00aJIbHOTO XapaKTepa SKOJOTMYECKUX MPOoOIeM U MyTel UX pelIeHHUs;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJBHOW M NMPUPOTHOH
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTuX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIMU U3 OIBITA JIPYTUX;

HEOOXOIUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UJIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HABaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, IJIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpPUHUMAeMble PEIICHUS W JAEUCTBHs, (OpMYyIHUpOBaTh W OICHUBATH PUCKH H
MOCIEICTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIAMETHBIE PE3YJIBTATbI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBUA:

e BBIBISATH W XapaKTEPU30BaTh CYIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNW MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs]  TIOHSTHI,  YCTaHABIMBATh  CYIIECTBCHHBIM  MPU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIICHHWS W CpPaBHEHHS, KPUTECPUU
IPOBOAMMOTO aHAJIN3A;

e BOCIpPUHUMATh, (QOopMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEpJUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIC M 0OIIHe,
YCIIOBHEIE;



BBISIBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh OKa3aTeJbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsIMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEeMaTUYEeCKUX (PAKTOB, BBICTPAMBaTh aAPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUAHTOB pEIICHUs, BbIOMpaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciie0BaTe/ILCKNE JEHCTBUS

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIONIUE TMPOTUBOpEUnEe, Mpodsemy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TTO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEAOBAHKUE M0 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTEMaTUYECKOT0 O0OBEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIBHO (POpPMYNIHPOBaTH 00OOIIEHUS W BBIBOJBI M0 pe3yjbTaTam
POBEEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIJBHUIAThH
NPEATNOIOKEHUS O €r0 PAa3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undgopmaumeii:

BBISBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JAHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3MPOBATH W HWHTEPIPETUPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBiICHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMHAIIASIMU;

OIICHWBATh HAAEKHOCTh HH(POPMAIMU 10 KPUTEPHSIM, MPEII0KCHHBIM
yauTeIeM Wi cPOPMYIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBATH CYKJIECHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IOSACHECHUS MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIW PE3YJIbTAT;

B X0JIe 00CYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXKIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIIEJICHHBIE HA MOUCK
pELIEHUs, CONMOCTABIAThL CBOU CYXKICHUS C CYXKICHUSIMHU JPYyrux
YYaCTHUKOB JaHaJiora, OOHApYyKUBAaTh PA3JIU4YME U CXOJICTBO MO3UIUN, B
KOppeKTHOH hopMe popMyTupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PE3yIbTATHI pelLIeHus 3a7a4u, DKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (pOpMAT BHICTYILICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

ITIOHUMATh U UCIIOJIb30BaTh IPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboOTHI MPHU pPEelICHUU YIeOHBIX MATEMATHYECKUX 33/1a4;

MIPUHUMATh LEJIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOM paboOThl, pacnpenensiTh BHUIBI paldOT, JIOroBapHBATHCA,
00CyXIaTh MPOIECC M Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCyXJIeHUs, OOMeH
MHEHHSIMH, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOTHI
U KOODJIMHUPOBATH CBOM [JEUCTBUA C JPYITUMH UICHAMU KOMAaH]bI,
OIICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMN MPOAYKT IO KPUTEPHUSM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUeOHbIe AeilicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH, AJITOPUTM PELICHUS 3aJayd (WU €ro
4acTh), BBIOMPATH CMOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUU.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN HHTEJIEKT:

BJIAJETh CIIOCOOAMU CaMOIIPOBEPKU, CAMOKOHTPOJIA Ipoliecca U pe3yibraTa
pELICHUsI MATEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIBHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHmy oOyuenuss B 9 kjacce OOyYaromMiiCsS TMOJYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJOB, HAXOAUTh C UX
MOMOIIIBIO PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelIeHue
MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIbKYJISTOPA) IJTUHBI
Y YTJIbI 1J11 HETaOJIMYHBIX 3HAYCHUM.

[Tonp3oBaThecst popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXXJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMU
BEJTMYMHAMH.

Hcnons3oBaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JJIsl HAXOXKACHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («pEIIeHne TPEYroJbHUKOBY), MPUMEHSITh HUX MpHU
pEIIeHNN TeOMETPUIECKUX 3a/1ad.

Brnamerp moHsATHAMH — TIpeoOpa3oBaHUs — MOA0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Top30BaTHCS CBOMCTBAMHU MOI00US MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJWHBI M HAaXOAUTh YIJbl Yy TMOJ0OHBIX (uryp.
[IpumeHsTh CBOWMCTBA MOMOOMS B MPAKTHYECKUX 3ajadax. YMETh MPUBOJIUTH
IpUMEPHI MOJIOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MIPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHUMATh HX TCOMETPHUUCCKUN M (U3UUICCKUM
CMBICJI, TIPUMEHATh HUX B PCIICHHUH TCOMETPUYECKUX M (U3HUYECKHX 3ajad.
[IpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIUISI HAXO0XKISHUS IJIMH U YTJIOB.

[Tonmp30BaThCs METOOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pEIIeHNH TeOMETPUICCKUX U MPAKTHYECKHUX 3aad.

Brnanerp MmoHATHSAMU TPaBUIBHOIO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMAaHHOW MEphI yIJia, YMETh BBIUUCIATH ILIOIIATh
Kpyra u ero yactei. [I[puMeHsITh oJIydYeHHbIE YMEHHUS B IPAKTUUECKUX 3a/1auax.

HaxomuTth ocu (MW IEHTPBI) CUMMETPUH (GUTYp, TPUMEHATH JIBUKCHUS
IJIOCKOCTH B MPOCTEUIINX CIIyYasiX.

[IprMeHTh TOTy4YeHHBIC 3HAHMUS Ha MPAKTUKE — CTPOMTh MaTeMaTUUYECKHE
MOJIEH JIsl 3314 peaIbHOM KM3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM TMOJOOUS U TPUTOHOMETPUYECKUX (YHKIHUM (MOJIB3YSICh, TJIE
HE0OXO0IMMO, KaJTbKYJISTOPOM).



9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM undposbie
Ne i/ P Konrpoiabubie | IlpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcbl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | bubnuorexa [JOK
CUHYCOB. Pemienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeoGpa3zoBanue nmogobus. Metpuueckue 10 | bubnnorexa [JOK
COOTHOLLIEHHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c
b K
3 BexTops! 12 1 nommorexa 110
https://m.edsoo.ru/7f41a12c
bu6mmoreka [IOK
4 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
[IpaBusIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U IIJIO y; b Kpyra g 8 bubamorexa LOK
Py Hl 'HU pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenune miomanei
bub OK
6 JBMKEeHUS MIOCKOCTH 7 nommoreka L
https://m.edsoo.ru/7f41a12c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 6 ) bu6mmoreka [JOK
3HAHUM https://m.edsoo.ru/7f41al12¢c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

9 KITIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/n Tema ypoxa Kontposbnbie | IIpakTHueckue Aata wHppoEbic
Bcero H3ydeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI pecypest
IloBTOpenue marepuana 7-8 ki 4 yaca
| [ToBTOpenue marepuana 7-8 kinacca. |
TpeyroyibHUKH.
) [ToBTOpeHue marepuana 7-8 kiacca. 1
YUeThIpEXYroJIbHUKHY.
3 [ToBTOpeHue marepuana 7-8 kiacca. |
IImomane.
4 [ToBTOpeHune marepuana 7-8 kiacca. |
OKpYyXHOCTb.
BekTopsbl 12 yacos
5 Onpenenenue BeKTopoB. Ouznueckuii u 1
re€OMETPUYECKUI CMBICI BEKTOPOB
6 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB, |
YMHO>KEHHE BEKTOPA Ha YUCIIO
7 CrnoxeHue ¥ BBIYMTaHHE BEKTOPOB, |
YMHO>KEHUE BEKTOPA Ha YUCIIO
8 CrnoxeHue U BBIYMTaHHE BEKTOPOB, |
YMHOKEHHUE BEKTOpa Ha YUCIIO
9 Pasnoxxenue Bekropa 1o 1Bym 1
HEKOJIJTMHEApHBIM BEKTOpaM
10 Koopaunats! BekTopa 1




CxarnsipHO€ ITPOM3BEACHHE BEKTOPOB, €T0

11 MIPUMEHEHHUE JIJI1 HAXOXKICHHUS JUIMH U
YIJIOB
CkansipHO€ NMPOU3BE/IEHUE BEKTOPOB, €ro
12 MPUMEHEHHE [T HAXOXKJICHUS JUIMH U
YIJIOB
13 Pemrenne 3aga4d ¢ moMOIIBIO BEKTOPOB
14 Pemenue 3aga4 ¢ NOMOIIBIO BEKTOPOB
s [IpuMeHeHre BEKTOPOB VISl PEIICHUS
3a1a4 HU3UKA
16 KontpoubHnas padora Nel o reme

"BekTops!"

JlekapTOBbI KOOPAUHATHI HA IJIOCKOCTH 9 yacoB

JlexkapTOBBI KOOPAUHATHI TOUEK Ha

17
MJI0CKOCTH

18 YpaBHeHue npsmoit

19 VYpaBHeHuEe npsMon

20 YpaBHEHHE OKPYKHOCTH

’1 KoopaunaTs! TOuek nepeceyeHus
OKPY>KHOCTH U MPSAMOM
MeTo1 KOOpAMHAT MIPH PEILICHUU

22 TreOMETPUYECKUX 3a/1a4, MPAKTUYECKUX
3a/au
Mertoa KoOpuHAT IPU PELIEHUN

23 F€OMETPUUECKHX 3a/1a4, IPAKTUYECKUX
3a1a4

24 Mertoa KoOpUHAT IPU pELICHUN

TCOMECTPHUUCCKUX 3a1a4, ITPAKTHUICCKUX




3a7a4
KountpoabsHnas padora Ne2 no reme
25 " lekapTOBBI KOOPAMHATHI HA 1 1
miockocTu"
Tpuronomerpus. TeopeMbl KOCMHYCOB 1 CHHYCOB. PelieHue TpeyroibHukoB 16 yacon
26 Ornpenenenre TPUTOHOMETPUIECKUX |
¢byskuuit yrinos ot 0° no 180°
27 @opMyIIbl IPUBEICHUS 1
28 TeopeMa KOCUHYCOB 1
29 TeopeMa KOCHHYCOB 1
30 TeopeMa KOCMHYCOB 1
31 Teopema cuHyCcOB 1
32 TeopeMa cuHyCOB 1
33 TeopeMa cuHyCOB 1
34 HaxoxaeHnue njvH CTOpOH U BEJIMYMH |
YIJIOB TPEYTrOJIbHUKOB
35 Pemienue TpeyroabHUKOB 1
36 Pemienue TpeyroibHUKOB 1
37 Pemienue TpeyroabHUKOB 1
38 Pemenue TpeyroabHUKOB 1
39 [IpakTHyeckoe NpUMEHEHHE TEOPEM |
CHUHYCOB M KOCIHYCOB
20 [IpakTHyeckoe NpUMEHEHHE TEOPEM |
CUHYCOB M KOCHYCOB
KonTtpoabHnas pabdora Ne3 no reme
41 «PemeHne TpeyroJibHMKOB» 1 1




IIpeoGpa3oBanue nonodusi. Merpuieckue COOTHOIIEHUS B OKpPYxkHOcTH 10 yacos

42 [Tonsitre 0 mpeobpazoBaHUM MOA0OHS 1
CoOOTBETCTBEHHBIC AIIEMEHTHI ITOJ00HBIX !
43 uryp
CoOOTBETCTBEHHBIC AIIEMEHTHI ITOJ00HBIX !
44 uryp

Teopema o mpou3BeIeHUU OTPEIKOB XOP/,
45 TEeopeMa O MPOU3BEIEHUHN OTPE3KOB |
CEeKYILUX, TEOpPEMa O KBajpaTe

KacaTelbHOU

Teopema o mpousBeieHUU OTPEIKOB XOP/,
16 TeopeMa O MPOU3BEICHUHU OTPE3KOB 1
CEeKYIIUX, TEOpeMa O KBajpaTe

KacaTenbHOU

Teopema 0 mpou3BEACHUHU OTPE3KOB XOP/I,
47 TEopeMa O MPOU3BEJICHUN OTPE3KOB 1
CEeKYIIHNX, TeOpeMa O KBajpare

KacaTeabHOU

48 [IpumeHneHnue TeopeM B pelIeHUH |
reOMETPUUECKUX 3a/1a4

49 [IpumeHeHnne TeopeM B pelIeHUH |
TreOMETPHUECKUX 3a/1a4

50 [IpumeHeHne TeopeM B peleHun |
TreOMETPHUECKUX 3a/1a4

KonTtpouabnas paboraNed no teme
"IIpeoOpa3oBanue nogo0us.
MeTrpuyeckne COOTHOLICHHUS B
OKpYyxkHOCTH"

51




HpaBI/IJILHLIe MHOI'0yIroJIbHUKH. I[anma OKPY/KHOCTH U ILIOIIAlb Kpyra. Boruncienue niomaaei 8 yacos

- [IpaBusibHBIE MHOTOYTOJIBHUKH, 1
BBIYUCIICHUE UX AJIEMEHTOB
53 Yucno n. JInuHa OKpYKHOCTH 1
54 Yucno n. JInuHa OKpyKHOCTH 1
55 JInvHa 1yru OKpy>KHOCTH 1
56 Pannannas mepa yrna 1
57 [nomane kpyra, CEKTOpa, CErMEHTa 1
58 [nomane kpyra, ceKTopa, CerMeHTa 1
59 [nomane kpyra, ceKTOpa, CErMEeHTa 1
JABHKeHUs MJIOCKOCTH 7 4acoB
60 [ToHsiTHE O ABMKEHHUH TIIOCKOCTH 1
61 [TapannensHbINA IEPEHOC, TOBOPOT 1
62 [TapannensHbINA IEPEHOC, TOBOPOT 1
63 [TapannensHbINA IEPEHOC, TOBOPOT 1
64 [TapannensHbIN IEPEHOC, TOBOPOT 1
65 [IpumeneHne ABMKEHUIN PU PEIICHUN 1
3a1a4
KonTpoabHasi padora NeSno remam
66 "IIpaBWJIbHBbIE MHOTOYI0JIbHUKH. 1 1
Oxkpy:kHOCTB. /[BH:KeHUs MJIOCKOCTH"
IloBTOpPEHUe, 00001IeHNE, CHCTEMATH3ALUA 3HAHUI 6 YacoB
67 HUTorosasi KOHTpOJILHASA padoTa 1 1
68 [ToBTOpEHME, O606H_ICHI:IC, 1
cucTeMaTru3anus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 63 6 0
[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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