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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpuss Kak OAWMH W3 OCHOBHBIX pAa3/elIOB IIKOJBbHOW MAaTEMaTHKH,
MMEIOIUNA CBOEH 1EeNbl0 00€CIeUnTh M3YUYEHUE CBOMCTB U pa3MepoB (puryp, ux
OTHOLIEHWH M  B3aMMHOE PpACHOJOXKEHUE, ONUPAETCA Ha  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EeHHOCTh M3ydeHHS I€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCA B TOM, YTO OOYYaIOLIUNUCS YUUTCS NPOBOAUTH
JOKa3aTeNbHbIE PACCYXKAEHUSA, CTPOUTH JIOTUYECKHAE YMO3AKIKOYEHNS, TOKAa3bIBaTh
WCTUHHBIC YTBEPXKJCHUSI W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJIUTH
paccyKIeHusi «OT MPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT MPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil 1nenpt0 u3ydeHUsT TE€OMETpUU SABISIETCS HCHOJb30BaHUE €€ Kak
WHCTPYMEHTA TPU PEIICHUU KaK MAaTeMaTUYECKHX, TaK U MPAKTUUYECKUX 3a/ad,
BCTPEUAIOIIMUXCA B pealbHOW Ku3HU. OOydaromuiicss MOMKEH HayYUThCs
OTIPEJICIUTh TEOMETPUUECKYI0 (PUTYpy, ONHUCAaTh CIOBAMH JIAHHBIA 4YepTEX WU
PUCYHOK, HAITH TJIOMIAb 3€MEJILHOIO y4acTKa, paCCUMTaTh HEOOXOAUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabens Wiu TpeOyemble pa3Mepbl rapaxka JJjsi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYHUCIUTEIbHASI JUHUS B U3YYEHUH T€OMETPUH.
[Ipu pemieHuun 3amad MPaKTUYECKOTO XapakTepa OOYYaroIUNCS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJENHM PEaJbHbIX JKU3HEHHBIX CHUTYalluil, MPOBOAUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

KpaiiHe BakHO NOMYEPKUBATH CBSI3M TE€OMETPUU C JAPYTUMH y4eOHBIMU
npeIMeTaMHu, MOTUBUPOBAThH MCIOJIb30BaTh ONPEEICHUSI TEOMETPUUECKUX PUTyp
U TIOHSTHH, EMOHCTPUPOBATH NMPHUMEHEHUE MOJNYYCHHBIX YMEHHUWA B (PU3HUKE U
TEXHUKE. OTH CBsI3M HauOoyiee SpKO BUAHBI B Temax «BekTopb»,
«Tpuronomerpuueckue CcooTHOWIECHUs», «Merox koopauHar» u «Teopema
[Tudaropay.

VYyeOnbiii kypc «l'eomMeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue (¢Gurypel W WX CBOWcTBay, «M3mepenue
F€OMETPUYECKUX  BEIMYUH», «JleKapTOBbl KOOpPAMHATHI HA IUIOCKOCTH,
«BexTopsi», «/IBmkenus miaockocTi», «[IpeodpasoBanus moao0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 kiiacce
— 68 vacoB (2 yaca B Henemnwo), B 8 kiacce — 68 yacoB (2 yaca B Henelnw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
9 KUIACC

Cunyc, kocuHyc, TaHrenc ymioB or O mo 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO. DOpMysbl mpuBEaEHUS.

Pemenue TpeyronbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTUYeCKUX 3ajlad C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mnpousBeneHUH OTPE3KOB XOpJ, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bektop, anuHa  (MOAynb)  BEKTOpAa,  COHAMpAaBIEHHbIE  BEKTOPBI,
OPOTUBOMNOJIOKHO  HANpaBJICHHBbIE  BEKTOPbl,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMu HajJ BeKTOpamH. PasznoxeHue BeKkTopa Mo JBYM
HEKOJUTMHEapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE€ NpPOU3BEICHHE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI Ha TUIOCKOCTU. YPaBHEHUS MPSMON U OKPY>KHOCTHU
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW M MpAMBIX. MeToJ KOOpAUHAT U €Tr0
IPUMEHEHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKHU. [[nmuHa okpyxkHOcTH. ['pamycHas w
paauaHHas Mepa yIJa, BBIUYMCIEHUE JJIMH AYr OKpyxHocted. I[lnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUST TIOCKOCTH W BHYTPEHHHE CUMMETpuUU Guryp (dieMeHTapHbIe
npeacrasienus). [lapamiensHeiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA IIPOI'PAMMBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JInduHOCTHBIE pe3yJabTaThl OCBOEHHUS MPOrpaMMbl ydyeOHOTO Kypca
«I"'eomeTpus» XapakTepU3yroTCs:

1) naTpuOTHYECKOE BOCIIUTAHUE:

NPOSIBJIEHUEM HMHTEpPECA K MPOIUIOMY M  HACTOSIIEMY POCCHICKOU
MaTeMaTHK{, I[EHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSM  POCCUMCKUX
MaTEMaTUKOB U POCCUICKON MaTeMaTHYeCKOW MIKOJbI, K HCIOJIb30BAHUIO ATUX
JOCTHXKEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpakIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEH rpaklaHUHA U peaiu3alii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBaxX (YHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp TpakIaHCKOro o0IecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBHIO K 00CYXKACHUIO 3TUYECKUX MPOOIIeM, CBA3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHUKEHHUM HAyKHh, OCO3HAHUEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIUIIOB B JIEITEIBHOCTH YUYEHOTIO;

3) Tpy/0BOE BOCTIMTAHHUE:

YCTAHOBKOW Ha AaKTUBHOE Y4YacTHE B PEIIEHUUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUs Ha TPOTSHKCHUHM BCEW JKM3HU [IJIs YCHENTHOW TpodeccroHambHOMN
JESTEIBbHOCTH M PAa3BUTHEM HEOOXOAUMBIX YMEHHM, OCO3HAaHHBIM BBHIOOPOM W
MOCTPOCHHEM MHAMBUIYAIbLHON TPACKTOPUH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYeCKOe BOCIIUTAHHE:

CHOCOOHOCTBIO K OSMOIMOHAIBHOMY U  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKuX OOBEKTOB, 3ajlay, PEIICHUH, PACCYXIACHUH, YMEHHIO BHIIEThH
MaTeMaTU4YeCKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT'0 MO3HAHNS:

OpUEHTAIlME B JEATEIbHOCTA HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
MpEACTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4Y€JIOBEKa, IPUPOJbI U
oOmecTBa, MOHMMAaHHEM MAaTEMaTUYECKOW HAyKH Kak cQepbl YeI0BEYECKOUN
NEATEeNIbHOCTH, ATAloOB €€ pa3BUTHUS M 3HAYMMOCTH JJIS PAa3BUTHUSI IUBUIM3AILUU,
OBJIQJICHUEM SI3BIKOM MATEMATHKHA M MaTeMaTUYECKOW KYJIbTYpOH Kak CpeICTBOM
MO3HAHUS MHpA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEIOBATEIBCKOM
e TeIbHOCTH;



6) ¢usmyeckoe BocmuTaHWE, (GOPMHPOBAHHME KYJILTYPbI 30POBbSI W
IMOIMOHATBLHOTO 0JIArONOJIyYHs:

TOTOBHOCTBHIO TPUMEHSTh MaTEMAaTHUYECKHWE 3HAHUS B HMHTEpecax CBOETO
3I0pOBbs, BEIEHHMsS  3740pOBOro  oOpa3a KU3HM  (3J0pOBOE  IMHTAHHUE,
cOaaHCUPOBAHHBIN pEXUM 3aHATUM U OTIbIXa, peryispHas Qusznueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBbIKA peQICKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTrO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3KOJIOrM4ecKoe BOCIIUTAHUE:

OpUEHTAIIMEN Ha NMPUMEHEHUE MaTeMAaTUYECKUX 3HAHWUW JJIs1 pelieHus 3a7a4y
B 00JIACTM COXPaHHOCTH OKpY)KAIOIIeW Cpenbl, IJIaHUPOBAHUS IOCTYIIKOB U
OIICHKM HMX BO3MOXKHBIX TOCIEJICTBUIN JJIsI OKPYXKAIOIIEH Cpeabl, OCO3ZHAHUEM
100aJIBbHOTO XapaKTepa AKOJOTHUECKUX TPoOJIeM U MyTel UX PEeIICHUs;

8) amanTamusi K M3MEHSAIOMMMCS YCJIOBHSIM CONMAJILHOW M NMPHPOTHOWM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOMPEACIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUECKYIO JAeATeIbHOCTh, B TOM YHCIIC
YMEHUE YUYUThCA Yy JPYTrUX JIOJeH, MpUOOpeTaTh B COBMECTHON JEATEIbHOCTU
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHITUHU U3 OTBITA JPYTHUX;

HEOOXOJMMOCThI0O B (OPMUPOBAHUM HOBBIX 3HAHWA, B TOM YHCIE
bopMynupoBaTh UJIEU, TIOHATUS, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI3OB, TPEOYIONIMI KOHTPMEp, KOPPEKTUPOBATH
NpPUHUMAaeMble PEIICHHUs] W JCHUCTBUS, (OPMYNIHPOBATH W OIICHUBATh PUCKH U
NOCNENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIBTATHBI
Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUS

ba3oBble JJoruyeckue JelcTBUs:

e BBIIBIATH M XapPaKTEPHU30BaATh CYIIECCTBCHHBIC MPU3HAKH MATEMATHYECKHX
00OBEKTOB, TIOHATHH, OTHOIICHUH MEXKAY TOHATUAMH, (HOPMYIHUPOBATH
ONpEJICJICHUS]  TOHSTUWA, YCTaHABIMWBATH  CYIIECTBCHHBIA  MPU3HAK
KJIacCCH(UKAIIUU, OCHOBAHUS Il OOOOIICHUS W CpPaBHCHHS, KPUTEPUHU
MPOBOJIMMOTO aHAJIN3a;

e BOCHpHHUMATH, (opMymHpoBaTH W  IPeOoOpPa3OBBIBATH  CYXKJICHHS:
yTBEPJAUTEIbHBIE W OTPHUIATENIbHBIC, C€IWHUYHBIC, YaCTHbIE M OOIIHE,
YCJIOBHBIE;



BBISIBJISATh ~ MaTeMaTHYEeCKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeurss B (akrTax, HaHHBIX, HAOIMIOACHUSAX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, JAEIYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUH (IIpsMbIE U OT
OPOTUBHOI0), MPOBOAUTH CaMOCTOSITEIBHO HECIOXKHbBIE JOKAa3aTeIbCTBA
MaTeMaTU4YeCKuX (aKTOB, BBICTpaMBaTh apPryMEHTAlLlUI0, TPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOW 3amayu (CpaBHMBATh HECKOJIBbKO
BapMAHTOB pEIICHMs, BbHIOUPATh HaumOoJee MOAXOJAUMNH C y4E€ToM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccieaoBaTeIbCKHE JTEHCTBUSA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIONIUE TMPOTUBOpEUUE, NpodsIeMy,
CaMOCTOSITEJIbHO ~YCTAHABIMBATh MCKOMOE M JlaHHOE, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHUE;

OPOBOAUTH IO CAMOCTOSITEIBHO COCTABJICHHOMY IUIAHY HECIOKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJIECHUIO OCOOCHHOCTEM
MaTEMaTHYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POPMYIHpOBaTh 00OOIIEHUST U BBIBOJBI MO pe3yibTaTaM
NPOBENEHHOTO HAOMIOEHUS, HCCIEIOBAaHUSA, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IIpoliecca, a TAKXKE BbIABUTATh
MPEATIONIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

Pab6ora ¢ undopmanmeii:

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

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3MPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpeICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHUS HHPOPMAUU U WIUTFOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMu, IuarpaMMamH, WHOM Tpadukoil u uX
KOMOMHAILUSIMUY,

OIICHWBATh HAAEKHOCTh HMH(POPMAIMK 10 KPUTEPHSIM, TPEIIOKCHHBIM
yauTesaeM Win chopMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHHBepPCAJbHbIE YYeOHbIE AeiiCTBUA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJIEHUSI B COOTBETCTBUH C YCIOBUSIMHU
U LEeNsIMU OOLIEHUSI, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAY PEIICHHS
3a/1a4yd, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JI€ OOCYKJEHHUs 3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOH TEMBI,
poO0JeMBbl, peraeMoi 3a7auu, BbICKa3bIBaTh UAECH, HALICIICHHbIE HA MOKUCK
pElIeHMs, COIMOCTAaBIsATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYTUX
YYaCTHUKOB JMajiora, OOHApPY)KMUBAaTh Pa3jIMYM€ U CXOJCTBO MO3ULUU, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh PA3HOTIIIACHS, CBOU BO3PAKECHUS;
OpPEICTaBIATh  PE3YJIbTATHI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, IPOEKTA, CAMOCTOSTEIBHO BEIOUPATH (hOPMAT BHICTYIUICHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

NOHMMATh U MCHOJIb30BaTh MPEUMYILECTBA KOMAHIHON U UHAUBUIYATbHON
paboThI MpHU pelIeHnH Y4eOHbIX MATEMAaTUUECKHUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW NEATEIbHOCTH, IJIAHUPOBATh OpraHU3aLUI0
COBMECTHOW paloThl, pachnpeAensTb BUIbl pabOT, JOroBapUBaThCH,
o0CyXJ1aTh MPOIECC U pe3yabTaT paboThl, 0000IIATE MHEHHSI HECKOIBKUX
JIFO/ICH;

y4acTBOBaTh B TpymnmoBbIX ¢opmax paboTel (0OCyxkaeHus, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTHE), BHIMOIHATH CBOIO YaCTh pabOThI
U KOOpPAMHHUPOBATb CBOU JEHCTBUS C JAPYTMMHU WIEHAMU KOMAaHJbI,
OLIEHMBAaTh KAauyeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHHBepcaJlbHble y4eOHbIe JAeiicTBUS

Camoopranmsanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUJIAH, aJTOPUTM pELICHUS 3aJaud (WIH €ro
4acTh), BBIOMPATH CMOCOO pemieHusi ¢ y4€TOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTb M KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOY HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOUMOHAJIbHbIN MHTEJJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKU, CAMOKOHTPOJIS IIpoliecca U pe3yJibrara
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

IPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTbH IIPU PELICHUU 3a7a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HAWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh NMPUYMHBI JOCTHKEHUS WU HEIOCTUKEHUS LENH,
HaxXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATHI



K koHny oOydeHus B 9 kjacce OOy4aroIIMHCS IMOJIYYUT CIEAYIOUIUE MPEIMETHBIE
pE3yJIbTATHL:

3HaTh TPUrOHOMETpUYECKHE (YHKLIHUU OCTPBHIX YIJIOB, HAXOAUTh C UX

MOMOILBIO PA3JMYHBIE 3JIEMEHTHI MNPSAMOYTOJIBHOIO TPEYroJibHUKA («peuieHue



MPSMOYTOJILHBIX TPEYTOIBLHUKOBY). HaXoauTh (C MOMOIIBIO KAJIBKYISTOPA) JTHHBI
U YTJIBI JTsl HeTAOJUYHBIX 3HAUCHUH.

[Tonmp3oBaThCs (popMyaMu MPUBEECHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JIJII HAXOXXJICHHUS COOTHONICHHH MEXIY TPUTOHOMETPUUCCKUMU
BEJIMYMHAMH.

Hcmonp30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JIJISl HAXOXKICHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), MPUMEHATh WX TIPH
pEIICHUH TeOMETPUUYECKHX 3a]1a4.

Brnagets moHATHMSAMH  npeoOpa3oBaHHMS — MOJOOHUS, COOTBETCTBEHHBIX
2JIEeMEHTOB MO00HBIX Guryp. [loap30BaThCs CBONCTBAMU MTOA00US MPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCIIATH JUIMHBI W HAXOJIWUTh YIJbI y TOJOOHBIX QUTYp.
[IpuMeHATH CBOWCTBA TOMOOMS B MPAKTHUYCCKHX 3ajadax. YMETh NPUBOIUTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOP/I, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaThCSA BEKTOpPAMH, MOHMMATh MX TEOMETPHUSCKHH M (HHU3UYCCKUI
CMBICII, TIPUMEHSATH WX B PEHICHUU T'COMETPUUYCCKUX W (DHU3WYCSCKUX 3ajad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHS IJTUH U YTJIOB.

[Tonp30oBaThCA METOJOM KOOPJAMHAT Ha IUIOCKOCTH, NPHMEHSITH €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSIMH MPaBUILHOTO MHOTOYTOJIBHHUKA, JIJTMHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXXHOCTH W paJdaHHOW MEphl yIriia, yMETh BBIYMCIIATH IUIOMIATh
Kpyra u ero 4actei. [[puMeHsTh MMoTydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocw (WM LEHTPHI) CHUMMETPUU (UTYP, MPUMEHSATH IBUKCHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpuMeHATH TOJIYYCHHBIC 3HAHHWS Ha MPAKTHKE — CTPOUTh MaTEMaTHYCCKUE
MOJICIIH IS 3a/1a4 peajbHOU JKU3HHU U IMPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C NPHMCHCHHEM IIOJO0MS M TPUTOHOMETPUYECKHX (YHKIHH (ITONB3YSICh, TJIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



9 KJIACC

KoJsmyecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM DyiekTpoHHBbIE (LM(POBHIE)
Ne i/ Kourpoabusie | IIpakTuyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI

T .T

1 PHTOHOMCTPILL. 7 COPENBI KOCHHYCOR 1 16 1 https:/m.eds00.ru/5172BY40V
CUHYCOB. Penienue TpeyrojibsHUKOB
[IpeobpazoBanue mo100usl.

2 MeTtpuyeckue COOTHOILIEHUS B 10 1 https://m.edsoo.ru/T58CWSWSF
OKPYKHOCTH

3 BekTopbt 12 https://m.edsoo.ru/X4JFWORCL
JlekapTOBBI KOOPAMHATHI HAa TNIOCKOCTH 9 1 https://m.edsoo.ru/ISQMG5AFT
[IpaBunbHBIE MHOTOYTOJILHUKH. J[JTMHA

5 OKPYKHOCTH U IUIOIIAAb Kpyra. 8 https://m.edsoo.ru/BMBZSAEUS
Brruncnenune miomanei

6 JIBYOKEHUS ITIOCKOCTH 6 https://m.edsoo.ru/BHUMOCSCI
II 606

7 OBTOPEHHE, 0BO merfe, 7 2 https://m.edsoo.ru/VYL6CQR8P
cUCTeMaTu3allus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68 6 0

I[TPOTPAMME



https://m.edsoo.ru/5I72BY40V
https://m.edsoo.ru/T58CWSWSF
https://m.edsoo.ru/X4JFWORCL
https://m.edsoo.ru/I5QMG5AFT
https://m.edsoo.ru/BMBZSAEU5
https://m.edsoo.ru/8HUM0CSCI
https://m.edsoo.ru/VYL6CQR8P

IHOYPOYHOE INTAHUPOBAHHUE



9 KJIACC

KoaunuecTBo 4acoB

Ne Mara DJIeKTpOHHbIe LN (poBbIe
Tema ypoka Konrpoabnbie | Ilpakrnyeckue
n/n Bcero u3yyeHusi | o0pa3oBaTe/bHbIE pecypchl
padoThI padoTbI
OmnpeneneHue
o lHemens
1 TPUTOHOMETPUUECKUX (DYHKIMI 1 https://m.edso0.ru/CD1X6AAL2
o o CEHTSIOpst
yraoB ot 0° 1o 180
2 dopmybl IPUBEICHUS 1 https://m.edsoo.ru/0BNBY3J2Q
2
3 Teopema KOCHHYCOB 1 HeAemt https://m.edsoo.ru/RHIDMBXJ5
CEeHTSIOpst
4 Teopema KOCHHYCOB 1 https://m.edsoo.ru/K9M41J37R
3
5 Teopema KOCHHYCOB 1 HeAcit https://m.edsoo.ru/JUPIR2ISZ
CEHTSIOps
6 Teopema cunycoB 1 https://m.edsoo.ru/ANHGEPTII7
4
7 Teopema cuHycoB 1 HeAci https://m.edsoo.ru/4ALWCLZGKB
CEHTSIOps
8 Teopema cuHycoB 1 https://m.eds00.ru/6NO2CEWIN
H eHue
9 AROAVICHIE JUTHH CTOpOT 1 1 Isepcns https://m.eds00.ru/31LX8JCNG
BEJIMYUH YIJIOB TPEYTOJBHUKOB OKTAOpA
10 Pemenue TpeyrosibHUKOB 1 https://m.edsoo.ru/KJ8891JVV
2
11 Pemenue TpeyrossHUKOB 1 HeAs https://m.edsoo.ru/ASEP9BM X8
OKTAOpA
12 Pemenue TpeyrosbHUKOB 1 https://m.edso0.ru/992MSU6ZU
3
13 Pemenue TpeyrosbHUKOB 1 HeAC https://m.edsoo.ru/DH52RQGDI
OKTAOpA
14 [IpakTHueckoe npuMeHeHne 1 https://m.edso0.ru/6N7QYFLH7



https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PT9I7
https://m.edsoo.ru/4LWCLZGKB
https://m.edsoo.ru/6NO2CEW1N
https://m.edsoo.ru/3ILX8JCNG
https://m.edsoo.ru/KJ889IJVV
https://m.edsoo.ru/A8EP9BMX8
https://m.edsoo.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI
https://m.edsoo.ru/6N7QYFLH7

TEOPEM CUHYCOB M KOCUHYCOB

15

[IpakTHueckoe NpuMeHEHHE
TEOPEM CHHYCOB M KOCHHYCOB

4uenens
OKTSI0ps

https://m.edsoo.ru/JXOUN27RH

16

KonTtponsHas paboTa o teme
"Pemenue TpeyrojbHUKOB"

https://m.edsoo.ru/TK6LFSOQC

17

[TonsiTre o mpeoOpa3oBaHUU
noo6us

lHenens
HOSIOpst

https://m.edsoo.ru/\WPA40Q0NZN

18

COOTBETCTBEHHBIE JIIEMEHTBI
MoA0OHBIX Uryp

https://m.edsoo.ru/6WZ4YFOAQ

19

COOTBETCTBEHHEBIE DJIEMEHTEI
MoA00HBIX Uryp

2Henens
HOSIOpst

https://m.edsoo.ru/LFK1UZATS

20

TeopeMa o mpou3BeACHUH
OTPE3KOB XOpJ, TeopemMa o
MIPOU3BEACHUN OTPE3KOB
CEeKYIIUX, TeOpeMa 0 KBajpare
KacaTeIbHOU

https://m.edsoo.ru/KLRAL11S8

21

Teopema o mpousBeIcHUN
OTPE3KOB XOpJI, TEOpEMa O
MIPOM3BEICHUH OTPE3KOB
CEeKYIIUX, TeOpeMa O KBajpaTe
KacaTeJIbHOMI

3Henens
HOSIOps

https://m.edsoo.ru/LYNT6HMDS8

22

TeopeMa o mpou3BeeHUU
OTPE3KOB XOP/I, TEOpPEMA O
MPOU3BEICHUH OTPE3KOB
CEKYILUX, TEOpeMa O KBajpare
KacaTeabHOM

https://m.edsoo.ru/UJOEI9T2A

23

HpI/IMeHCHI/IC TCOPEM B PCILICHUN
TCOMECTPHUUYCCKUX 3ada1d

duenens
HOSI0pst

https://m.edsoo.ru/TOB48A8CV



https://m.edsoo.ru/JXOUN27RH
https://m.edsoo.ru/TK6LFSOQC
https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/6WZ4YF0AQ
https://m.edsoo.ru/LFK1UZATS
https://m.edsoo.ru/KLRAL11S8
https://m.edsoo.ru/LYNT6HMD8
https://m.edsoo.ru/UJ0EI9T2A
https://m.edsoo.ru/TOB48A8CV

24

[IpuMeHeHue TeopeM B peLICHUN
reOMETPUUYECKUX 3a]1a4

https://m.edsoo.ru/RTSQ4CQSP

25

[IpuMeHeHue TeopeM B pelIieHUN
r€OMETPUUYECKHX 3a]1a4

lHenens
nexaopst

https://m.edsoo.ru/VULVGR288

26

KonTtposnsHas paboTa o teme
"[IpeoOpa3oBanue moaoous.
Merpudeckue COOTHOLIECHUS B
OKpyxHOCTH"

https://m.edso0.ru/0949LL15C

27

Omnpenenenre BEKTOPOB.
®uU3NYECKUI U TE€OMETPUYECKHI
CMBICIT BEKTOPOB

2Henens
nexaopst

https://m.edsoo.ru/J3CES39AE

28

Cro)xeHue ¥ BbIYUTaHuEe
BEKTOPOB, YMHOKEHHUE BEKTOPA
Ha 4HCIIO

https://m.edsoo.ru/KGY8I1BY7

29

CrnosxeHue U BbIYUTaHHE
BEKTOPOB, YMHOKEHHE BEKTOpa
Ha YHCIIO0

3Henens
nekaopst

https://m.edsoo.ru/LDRAMZ9Y7

30

CnosxeHne U BEIYMTaHHE
BCKTOPOB, YMHOXKCHHUEC BEKTOpPaA
Ha 4HucCJIo

https://m.edso0.ru/DOG68804Y

31

Paznoxenue BCKTOpa I10 IBYM
HCKOJIJIMHCAaPHbIM BCKTOPaM

duenens
nekaops

https://m.edsoo.ru/J2TDGKREQ

32

Koopaunats! BekTOpa

https://m.edsoo.ru/IJYKUMLBW

33

CkansipHO€ IPOU3BEICHNE
BEKTOPOB, €70 IPUMEHEHUE IS
HaXO0XJIECHUS JUIMH U YIIIOB

SHenens
nexaops

https://m.edsoo.ru/OUDML31UP

34

CkansipHO€ IPOU3BEACHNE
BEKTOPOB, €ro IPUMEHEHUE VIS

https://m.edsoo.ru/AADOETIFV



https://m.edsoo.ru/RTSQ4CQSP
https://m.edsoo.ru/VULVGR288
https://m.edsoo.ru/0949LL15C
https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/KGY8I1BY7
https://m.edsoo.ru/LDRAMZ9Y7
https://m.edsoo.ru/DOG688O4Y
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW
https://m.edsoo.ru/0UDML31UP
https://m.edsoo.ru/AADOETIFV

HaxXOXXJACHUA JJIMH U YI'JIOB

35 Pemerre 3121 ¢ NOMOIEEO SHEIENA | e /im.edsoo.ru/2JRA51TAN
BEKTOPOB STHBApSI
P
36 CUICHHE 3aAa1 € HOMOTIBIO https://m.eds00.ru/AMZ5CARLT
BEKTOPOB
IT 4
37 PHMEHCHIE BEKTOPOB U1 Heaemt https://m.edso00.ru/XJGOFQOJII
penieHus 3a1a4 GU3NKH STHBAPSI
K
38 OHTPOIbHas padoTa no Teme https://m.edsoo.ru/XRY0SPMO0
"Bekropsr"
39 JlekapTOBBI KOOPAMHATHI TOYCK Suenens httos://m.edsoo.r/MHOLIZY YO
Ha INIOCKOCTH STHBApSI
40 YpaBHEHHE TTPSIMOI https://m.edsoo.ru/9IUZRULTD
1
41 YpaBHeHHEe psAMoOi peAcit https://m.edso0.ru/810UXVNZK
deBpast
42 VYpaBHEHHE OKPYKHOCTH https://m.edso0.ru/94M1DDAX9
43 Koopnunatsl Touek HCPCCC‘ICHI/ISI lHemens https://m.edsoo.ru/DRGH38D3G
OKPY>XHOCTH U TIPSIMOM deBpans
MeTo KOOpAUHAT MPU PEIICHUN
44 T€OMETPUUECKHX 3a]1a4, https://m.edsoo.ru/IAMXQ157N
MPaKTUYECKHX 3a/1a4
MeTo KOOpAUHAT MPU PEIICHUN
2Henens
45 rCOMETPUYECKHX 3a7ad, N https://m.edsoo.ru/XFTU8602I
eBpard
MPaKTUYECKUX 3a]1a4 p
MeTto1 KOOpAMHAT MPH pelIeHUH
46 r€OMETPUUECKHX 3a/1ay, https://m.edso0.ru/SS4ULS6P3
MPAKTUYECKUX 3a1a4
47 Konponeras pabora o reme SHEACHA | i /im.edso0.ru/WRGPEQBS)
"JlekapTOBBI KOOPAUHATHI HA dbeBpanst



https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/AMZ5CARLT
https://m.edsoo.ru/XJGOFOJ9I
https://m.edsoo.ru/XRY0SPMO0
https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/8I0UXVNZK
https://m.edsoo.ru/94M1DDAX9
https://m.edsoo.ru/DRGH38D3G
https://m.edsoo.ru/1AMXQ157N
https://m.edsoo.ru/XFTU86O2I
https://m.edsoo.ru/SS4ULS6P3
https://m.edsoo.ru/WRGPEQB3J

IJTOCKOCTH"

HpaBI/IJII)HI)IG MHOTI'OYT'OJIbHUKH,

48 https://m.eds00.ru/DOLCSQMPG
BBIYUCIICHUC UX DJICMCHTOB
duene
49 Yucrno wt. JlnmiHa OKpy>KHOCTH (;Biaj; https://m.eds00.ru/2T61GISCK
50 Yucrno ©t. JnmiHa OKpy>KHOCTH https://m.edsoo.ru/9D2XNUVZB
1
o1 JlnmuHa 1yru OKpY»KHOCTH HeAet https://m.edso0.ru/SOYASAM3K
Mmapra
52 Pannannas mepa yria https://m.edso0.ru/693M9FRD2
I1 2
53 JIOIAI> Kpyrd, CeKTopa, Heae https://m.edsoo.ru/SERUOYOF5
CEerMeHTa mapra
I1
54 FIOHah KpyTd, CexTopa, https://m.edso0.ru/8TYSLUQX0
CEerMeHTa
55 Hnomans kpyra, cexropa, SHenens https://m.edsoo.ru/YMASESDLX
CEerMeHTa Mmapra
56 [ToHusaTHEe 0 ABMIKEHUH IIOCKOCTH https://m.edsoo.ru/4ZNZMHHVZ
I1 i 4
57 APAIICILHBII HEPEHOC, Heaens https://m.edsoo.ru/WWY1NSIZE
IIOBOPOT Mapra
n =
58 APAJIICIILHBII TIEPEHOC, https://m.edso0.ru/F1QJ8OWZA
IIOBOPOT
I1 i 2
59 APAJIICIILHBII TIEPEHOC, Heaemt https://m.edsoo.ru/D51X77IR1
IIOBOPOT anpens
60 HapanenpHeri nepexoc, https://m.eds00.ru/GMG7L5683
MOBOPOT
61 Hpumenere ABKeH1i npH 3uenens https://m.edsoo.ru/WRRE97U1Q
peLICHNH 3a1a4 anpest
62 KonTposnpHas pabota o remam https://m.edsoo.ru/RNUG3USAL



https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
https://m.edsoo.ru/693M9FRD2
https://m.edsoo.ru/5ERUOY0F5
https://m.edsoo.ru/8TYSLUQX0
https://m.edsoo.ru/YMASE5DLX
https://m.edsoo.ru/4ZNZMHHVZ
https://m.edsoo.ru/WWY1N8IZE
https://m.edsoo.ru/F1QJ8OWZA
https://m.edsoo.ru/D51X77IR1
https://m.edsoo.ru/GMG7L5683
https://m.edsoo.ru/WRRE97U1Q
https://m.edsoo.ru/RNUG3U5AL

"[IpaBusibHBIE MHOTOYTIOJIbHUKH.
OxkpyxHOCTb. J[BH>KEeHUS
mockoctu"

63

[ToBTOpEeHue, 06001ICHNE,
cucTeMaTu3anus 3HaHUH.
N3mepenne reoMeTpuyecKux
BEJINYUH. TpeyroJbHUKN

4uenens
amnpens

https://m.edsoo.ru/MDGLRIQ00

64

[ToBTOpenue, 06061ICHNHE,
CHCTEMAaTH3aIis 3HAHWH.
[TapannensHble 1
MePIEHINKYIISIPHBIE TIPSMbIE

https://m.edsoo.ru/EFTNXPQ2E

65

[ToBTOpenue, 0606mICHNHE,
cUCcTeMaTH3alysI 3HaHUH.
OKpYyXHOCTb U KPYT.
I'eoMeTpuueckue noCTpoeHUsl.
VYTIiabl B OKPYKHOCTH

2Henens
Mast

https://m.edsoo.ru/BVACRATOO

66

[ToBTOpEeHuE, 060061ICHNHE,
CUCTEMAaTH3AI[1s 3HAHHA.
Brucanubie v OnMcaHHbBIC
OKPY)KHOCTH MHOTOYT'OJIbHUKOB

https://m.edsoo.ru/MOGX4YGQON

67

HroroBas koHTpoIIbHAs paboTa

3Henens
Mast

https://m.edsoo.ru/EU9L2Q7GV

68

[ToBTOpEeHUE, 0600IICHHE,
cHUCTeMaTH3allnsl 3HaAHUI

https://m.edso0.ru/0GT713W64

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68



https://m.edsoo.ru/MDGLRIQ00
https://m.edsoo.ru/EFTNXPQ2E
https://m.edsoo.ru/BV4CRATOO
https://m.edsoo.ru/M0GX4YGQN
https://m.edsoo.ru/EU9L2Q7GV
https://m.edsoo.ru/0GT7I3W64

YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIA YYHEHUKA

* Matemaruka. ['eomeTpusi: 7 - 9-e kacchl: 6a30BbIi YPOBEHb: yueOHUK; 14-¢
uznanue, nepepadorannoe Atanacsia JI.C., byryzos B.®., Kagomies C.b. u np.

AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOAUYECKHUE MATEPHUAJIBI JUISA YUUTEJISA
* Maremaruka. ['eomeTpust: 7 - 9-¢ kacchl: 6a30BbIi YPOBEHb: YUeOHUK; 14-¢
u3nanue, nepepadorannoe Atanacsa JI.C., byryzos B.®., Kagomies C.b. u np.

AKIII/IOHepHOG O6III€CTBO ((HB)I&TCHBCTBO «HpOCBﬁIIIGHI/IG»

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/


https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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