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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUICHUH KaK MAaTeMaTUYECKHUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTPEJICIUTh T€OMETPUUYECKYIO (DUTYpPY, ONMUCATH CIOBAMH JAHHBIM 4YEpPTEX WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JIPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yuyeOHoro kypca «I['eomerpus» orBoautcsa B 9 kiacce 68 4yacos
(2 yaca B HezielNIO).



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETpPUYECKOE TOXKIAECTBO. DOpMysbl mpuBEaEHUS.

Pemenue TtpeyronbHuKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemenue mnpakTUYecKUX 3ajJad C UCIHOJIb30BAHHMEM TEOPEMbl KOCHHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmogo6us. [logoOre cOOTBETCTBEHHBIX AJIEMEHTOB.

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

Bektop, anuHa  (MOAynb)  BEKTOpa,  COHANpPABIEHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPBl,  KOJJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpalMy Haja BeKTOpamH. PaznoxeHue BeKTOpa Mo ABYM
HEKOJUTMHEeapHbIM BekTopaMm. Koopaunatsl BekTopa. CKalsipHOE NpPOU3BEACHHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXOKICHUSI ITTUH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa TUIOCKOCTU. YpaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEW U MpsAMBIX. MeToJ KOOpAUHAT U €ro
IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJNBbHUKM. JlnmHa  okpyxHOcTH. [I'pamycHas u
paguaHHas Mepa yIyia, BBIYMCIEHUE JJIMH AYr OKpyxHocTed. Ilnomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUSI TIOCKOCTH W BHYTPEHHHE CHUMMETpPUU (QUryp (3JeMEeHTapHbIC
npeacrasienus). [lapamiensHbiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA IIPOI'PAMMbBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYKACHUIO 3TUYECKUX MPOOIIEM, CBI3ZAHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MAaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, pEIICHUH, PACCYKICHHUH, YMEHHIO BHUIETbH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHHEM MaTEeMAaTHUYECKONM HayKd Kak cdepbl UelIoBEUYECKOU
NEATEIIbHOCTH, JTAINlOB €€ Pa3BUTHA M 3HAYMMOCTH Ul Pa3BUTHA LIMBUIIM3ALNH,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1AT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HaBBIKA peQIeKCUM, MTPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TMOCJEACTBUI I OKpYXKaloIIeH cpeibl, OCO3HAaHUEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JCSITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
(dbopMynHpoOBaTH UJIEU, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SIBJICHUSX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBblesiornyeckueeicTBU:

e BBISBISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIPUHUMATh, (QOPMYIHpPOBATH H  MPEOOPa3OBBIBATH  CYKICHUSA:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUMIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNIbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIETIEHHBIX KPUTEPHUEB).

ba3oBblencciienoBaTe IbCKHEAeMCTBYA .

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMYIHpOBaTh 00OOIIEHUST U BBIBOJBI 10 pe3yJbTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undopmaumeii:

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

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

BbIOMpaTh (GopMy TMpeACTaBICHHS HWH(pOpMAMM ¥ HWUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIEyHHBepCaJIbHbIey4eOHbIeAeHCTBHSA:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJECHHS B COOTBETCTBUU C YCIOBUSIMU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysbTaT;

B X0JI€ OOCYKJEHHUs 3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYX/1a€MON TEMBI,
po0JIeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMUCK
pElIeHMs, COIMOCTAaBIsATh CBOM CYXACHUS C CYXKICHUSIMU JPYrUX
YYaCTHUKOB JHaJiora, OOHApPYKMUBAaTh PA3NMYME U CXOJCTBO MO3UIUH, B
KOppEKTHOU (hopme hOopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;
OpPEICTaBIATh  PE3YJIbTAThI pelieHus 3a/auu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUsA, IPOEKTA, CAMOCTOSATEIHHO BEIOUPATh (pOopMaT BBICTYIUICHUS
¢ y4€TOM 3ajlau NMPEe3eHTALUU U OCOOEHHOCTEH ayJIuTOpUH;

NOHMMATh U UCHOJIb30BaTh MPEUMYILECTBA KOMAH/IHON U UHAUBUIYATbHON
paboThl MpHU pelIeHnH Y4eOHbIX MAaTEMAaTUUECKHUX 3a/1a4;

OPUHUMATH 1I€JIb COBMECTHOW JEATEIbHOCTH, MIAHUPOBATh OPraHU3ALIMIO
COBMECTHOW paloThl, pachpeaensiTb BHUAbI paldOT, JAOroBapHUBATHCH,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

y4acTBOBAaTh B TPYyNNoBbIX ¢opMax paboTel (00CyxkaeHHs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BHIMOIHATH CBOIO YacCTh pabOThI
U KOOpPAMHHUPOBATb CBOM JEHCTBUSL C JAPYTMMHU WIE€HAaMU KOMaHJBbI,
OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHSM,
c(OpMyTUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUS.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), IMOIHMOHAJIbLHbINNHTE/IJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PEIICHUHN 3a]1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaxOJIUTh OLIKUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 9 kJjiacce O0OyYaromMiiCs TMOJYYUT CIEAYIOIINE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOIIIBI0 PA3JIMYHbIE BJEMEHTH MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue
MPSIMOYTOJILHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIIBIO KaIbKYJISTOPA) TJTUHBI
Y YTJIbI 1J11 HETAaOJIMYHBIX 3HAYEHUM.

[Tonwp3oBaThecst GpopMynaMu MPUBEJECHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUUECKUMHU
BEJTMYMHAMH.

Hcnons30BaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JIJIsl HAXOXKACHUS Pa3TUIHBIX
AJIEMEHTOB TPEYTroJIbHUKA («pEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TPHU
pEIIeHNN TeOMETPUIECKUX 3a/1ad.

Brnamerp moHsATHAMH — TIpeoOpa3oBaHUs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Top30BaTHCS CBOMCTBAMHU MOI00US MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI M HaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumMeHsTH CBOWMCTBA MOMOOMS B TPAKTHYECKUX 3ajadax. YMETb IPUBOIUTH
IPUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Top30BaThCs TEOpEMaMH O MPOU3BEIACHUU OTPE3KOB XOP, O MIPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaThCs BEKTOpaMHU, MOHMMATh UX TEOMETPUUYECKHH W (PU3HMYECKUN
CMBICJI, TIPUMEHATh WX B PEIICHUH TEOMETPUYECKUX M (U3UYECKUX 3ajad.
[IpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIUISI HAXO0XKISHUS JIJIMH U YTJIOB.

[Tonmp30BaTbCs METOOM KOOPAWMHAT HA IIJIOCKOCTH, IIPUMEHSTh €ro B
pEIIeHNH TeOMETPUIECKUX U MPAKTHICCKUX 3a/1ad.

Brnanerp MoHATHSAMU TPaBUIBHOTO MHOTOYTOJBHHKA, JUTMHBI OKPY)KHOCTH,
JUTMHBI JyTH OKPY>KHOCTH W PaJIMAaHHOW MEphI yIJia, YMETh BBIUHUCIATH ILIOIIAIh
Kpyra u ero yactei. [I[puMeHsITh oJIydeHHbIE YMEHHUS B TPAKTUUECKUX 3a]/1auax.

HaxomuTh ocu (Mau IEHTPBI) CHUMMETPHH (UTYP, TPHUMEHSATH JBHKCHHS
IJIOCKOCTH B MPOCTEHIINX CIIyYasx.

[IprMeHsTh TOTy4YeHHBIE 3HAHMUS Ha MPAKTUKE — CTPOMTh MaTeMaTHUYECKHE
MOJIEIH JIs 334 peaibHOU KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TMPUMEHEHHEM TMOJO0US U TPUTOHOMETPUYECKUX (YHKIMN (TOIB3YSCh, TI€
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHue TpeyrojJbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpaszoBanue nmogobus. Metpuueckue 10 1 bubnuoreka [IOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 B 12 1
SITOPH https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAWMHATHI Ha TIJIOCKOCTH 9 1 bubmorera [IOK
P b https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
5 OKPYXHOCTH U TUIOIIAIb Kpyra 8 1 bubmorexa IOK
Py Hl Hﬂ pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue miomaneit
bu6mmoreka [IOK
6 6
JlBIKeHIS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 6 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
8 [IpomexyTouHas aTTecTanus 1 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHOYPOYHOE IIVIAHUPOBAHHUE
9 KITIACC

Ne KoaudecTBo4acon
Jarausyuye DJIeKTPOHHBbIeNN(PPOBBICOOPA30BATEIBH
n/ | Temaypoka Bce KoHnTpoJsbHbIepa IIpakTHYyeckuepa
HUS blepecypchl
n ro 00THBI 00ThbI
Omnpenenenue
TPUTOHOMETPUYE
cinx dyHK 5171 1 bubmmoreka [{OK
- f https://m.edsoo.ru/8al424bc
yrioB ot 0° 1o
180°
DopMmyiibl 1
MIPUBEICHUS
Teopema 1 bubnuoreka [IOK
KOCHUHYCOB https://m.edso0.ru/8a14336¢
Teopema 1
KOCHHYCOB
Teopema 1 bubnuoreka [JOK
KOCHUHYCOB https://m.edsoo.ru/8al142d5e
T
copema 1 bu6mmoreka LIOK https://m.edsoo.ru/8al42e8a
CUHYCOB
Teopema 1
CUHYCOB
Teopema 1
CHUHYCOB
Haxoxnenue
HH CTODOH I 1 bubmuoreka [JOK
o P https://m.edso0.ru/8a1430b0
BEJINYUH YIJIOB



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0

TPEYroJIbHUKOB

10

Pemenue
TPEYTrOJIbHUKOB

bubnuoteka [{OK https://m.edsoo.ru/8al42ac0

11

Pemenne
TPEYTrOJIbHUKOB

bu6mmoreka LIOK https://m.edsoo.ru/8al42ac0

12

Pemenne
TPEYTrOJIbHUKOB

bubnuoteka [{OK https://m.edsoo.ru/8al42ac0

13

Pemenne
TPEYTrOJIbHUKOB

bubnuoteka [{OK https://m.edsoo.ru/8al42ac0

14

[IpakTHueckoe
MIPUMEHEHNE
TEOPEM CHHYCOB
1 KOCHHYCOB

bubnuoteka [{OK https://m.edsoo.ru/8al42c3c

15

[IpakTueckoe
MIPUMEHEHHE
TEOPEM CUHYCOB
1 KOCUHYCOB

16

KonTposbHas
pabora 1o Teme
"Pewrenue
TPEYroJIbHUKOB"

bu6mmoreka [JOK
https://m.edsoo.ru/8a14392a

17

IlongaTue o
npeoOpazoBaHUM
nooous

bubnuoreka [JOK
https://m.edsoo.ru/8a143ab0

18

COOTBETCTBEHHEI
€ DJIEMEHTHI
0I00HBIX

¢buryp

bu6mmoreka [JOK
https://m.edsoo.ru/8al43de4



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4

19

CoOOTBETCTBEHHEI
€ DJIEMEHTEI
0JI00HBIX

¢uryp

20

Teopema o
IIPOU3BEACHUU
OTPE3KOB XOp7,
Teopema o
IIPOU3BEACHUU
OTpE3KOB
CEKYIIHNX,
Teopema o
KBajipare
KacaTeJlbHOU

bubmmoreka [{OK
https://m.edsoo.ru/8a14406e

21

Teopema o
MPOU3BEICHUH
OTPE3KOB XOP]I,
Teopema o
MIPOU3BEICHUH
OTPE3KOB
CEKYIIHX,
Teopema o
KBajpare
KacaTeJIbHOM

bu6mmoreka [JOK
https://m.edsoo.ru/8al441a4

22

Teopema o
MPOU3BEICHUU
OTPE3KOB XOpL,
Teopema o
MIPOU3BEICHU U

bu6mmoreka [JOK
https://m.edsoo.ru/8al442da



https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da

OTPE3KOB
CEKYIIHUX,
Teopema o
KBaJipaTe
KacaTeJbHOM

23

IIpumenenne
TEOpEM B
peuieHnn
r€OMETPUYECKUX
3a1a4

bubnuoteka [{OK https://m.edsoo.ru/8a143f06

24

[IpumeneHne
TEOPEM B
penieHnu
TrE€OMETPUYECKUX
3a1a4

bubnuoteka [{OK https://m.edsoo.ru/8al443fc

25

[Ipumenenne
TEOpEM B
pelieHuu
reOMETPUUECKUX
3a/a4

bu6mmoreka [IOK
https://m.edsoo.ru/8a144578

26

KonTposbHas
pabora 1o Teme
"[IpeoOpazoBanu
e rmooous.
MeTtpuueckue
COOTHOIIIEHUS B
OKpy>xHOCTH"

bubnuoreka [JOK
https://m.edsoo.ru/8al447a8

27

Onpenenenue
BEKTOPOB.

bu6mmoreka [JOK
https://m.edsoo.ru/8a144960



https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960

DU3NYECKUN U
r€OMETPUYECKUI
CMBICJT BEKTOPOB

28

Cnoxxenue u
BBIYUTAHUC
BEKTOPOB,
YMHOXXEHUE
BEKTOpa Ha
YHUCJTIO

bubnuoteka [{OK https://m.edsoo.ru/8al44a8c

29

CroxxeHne n
BBIUYUTAHUC
BEKTOPOB,
YMHOXXEHUE
BEKTOpA Ha
YHCIIO

bu6moreka [IOK
https://m.edsoo.ru/8a144d52

30

Cnoxenune u
BBIUMTAHUE
BEKTOPOB,
YMHOXEHHUE
BEKTOpA Ha
YHCIIO

31

Paznoxxenue
BEKTOPA [0 ABYM
HEKOJUIMHEAPHBI
M BEKTOpaMm

32

Koopaunatst
BEKTOpa

bubnmuoteka I{OK https://m.edsoo.ru/8al44fbe

33

CkansipHoe
IIPOU3BEICHUE

bu6mmoreka [JOK
https://m.edsoo.ru/8a14539c¢



https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c

BEKTOPOB, €r0
IIPUMEHEHHE IS
HaXO0XACHUS
JUIMH U YTJIOB

34

CkansipHoe
MIPOU3BE/ICHUE
BEKTOPOB, €r0
MIPUMEHEHHUE TSI
HaXOXICHUA
JJIMH U YyIJI0B

bu6mmoreka [{OK
https://m.edsoo.ru/8a14550e

35

Pemrenue 3amau ¢
TTOMOTITIO
BEKTOPOB

bubnuoteka [{OK https://m.edsoo.ru/8al44c3a

36

Pemrenue 3amau ¢
IMOMOIIILIO
BEKTOPOB

bu6moreka [IOK
https://m.edsoo.ru/8a1458c4

37

[Ipumenenne
BEKTOPOB ISt
pelieHus 3a1a4y
(0737041

38

KonTposbHas
pabora 1o Teme
"Bektopsr"

bubnuoreka [JOK
https://m.edsoo.ru/8a145b08

39

JlexapToBbI
KOOPAMHATHI
TOYEK Ha
TIOCKOCTH

40

YpaBHeHue
psAIMOM

bu6mmoreka [JOK
https://m.edsoo.ru/8a145c48



https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48

41

YpaBHeHue
IpsAIMOM

42

YpaBHeHue
OKPYKHOCTH

bu6mmoreka [IOK

https://m.edso0.ru/8a14635a

43

Koopannatsr
TOYCK
TepECeUCHUS
OKPYXHOCTH U
psAIMOM

bubmmoreka [{OK

https://m.edso0.ru/8a146620

44

Meton
KOOpJIMHAT TIPU
peleHnn
reOMETPUYECKUX
3ajad,
MPAKTUYECKHUX
3a5aq

45

Meton
KOOpAWHAT MpHU
perieHuu
T€OMETPUYCCKHUX
3ajad4,
MPaKTUYECKUX
3a1a4

46

Meton
KOOpJIMHAT MPU
peleHnun
reOMETPUUYECKUX
3a]ad4,
MPAKTUYECKUX



https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

3aga4

KontposbHas
paboTta 1o Teme

47 " JlekapTOBBI bu6mmoreka LIOK https://m.edsoo.ru/8al46e0e
KOOpAWHATLI HA
IocKocT"
[IpaBunbHBIE
4g | MUOTOYTOTBHIKH Bu6miorexa [JOK https://m.edsoo.ru/8a146fda
, BBIYHUCJICHUE UX
JJICMEHTOB
49 Yucno n. Jlnmuaa bu6moreka [IOK
OKPYXHOCTH https://m.edsoo.ru/8a1472c8
50 Yucno n. JlnmnHa bu6moreka [IOK
OKPY>KHOCTH https://m.edsoo.ru/8al4714c
51 JnuHa nyru
OKPY)KHOCTH
59 Pannannas mepa bubnuoreka [IOK
yria https://m.edsoo.ru/8al4714c
IInomans kpyra,
53 ceKTIcJ)l ; 24 bu6mmoreka [JOK
pé, https://m.edso0.ru/8a147426
CerMeHTa
I1
HOmAAs KpTa, Bubnuorexa [IOK
54 CEeKTOopa,
https://m.edso00.ru/8a147750
CerMeHTa
IInomans kpyra,
TR Py bubmuoreka [JOK
55 CEKTOpa,
https://m.edso00.ru/8a147750
CerMeHTa
56 [lonsarue o bu6mmoreka [JOK



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750

JIBIKCHUU
MIOCKOCTH

https://m.edsoo.ru/8a147c82

57

[TapannenpHbIN
IIEpEHoc,
IIOBOPOT

bu6mmoreka LIOK https://m.edsoo.ru/8a147f16

58

[TapannenpHbIN
MIepEeHoc,
MIOBOPOT

bu6mmoreka IIOK https://m.edsoo.ru/8a147f16

59

[TapannenbHbIN
MepeHoc,
MOBOPOT

60

[TapannensHbIN
MepeHoc,
MOBOPOT

61

[Ipumenenne
JBH>KEHUN TTPH
pelieHny 3a1a4d

bu6moreka [IOK
https://m.edsoo.ru/8a1480e2

62

KonTposbHas

pabora 1mo Temam

"[IpaBunbHbIC

MHOTI'OYI'OJIbHUKH

. OKpyXHOCTb.
JBH>KEHUS
I0cKoCcTH"

63

[ToBTOpEHuUE,
000011IeHME,
cUCTEMaTHU3aIus
3HAHUH.
N3mepenune

bu6mmoreka [JOK
https://m.edsoo.ru/8a148524



https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524

FEOMETPUUECKHUX
BEJIMYUH.
TpeyronbHUKH

64

IToBTOpEHNME,
00001IeHNE,
CUCTeMAaTU3aLus
3HAHUI.
[TapannensHble 1
MePIEHNKYIISPH
bI€ TIPSIMbIE

bu6mmoreka [{OK

https://m.edsoo.ru/8a148650

65

[ToBTOpEHME,
00o001enue,
CUCTEMaTH3AITUS
3HaHUMU.
OKpyXHOCTb U
KpYT.
I'eomerpuueckue
MIOCTPOECHHUS.
VYriael B
OKPYXHOCTH

66

[ToBTOpEHME,
000011IeHHE,
CHCTEeMaTH3aIus
3HAHHH.
Bnucanusie u
OITMCaHHbBIE
OKPYXHOCTH
MHOTOYTOJIbHUKO
B



https://m.edsoo.ru/8a148650

67 [IpomexyrouHas 1 bubnuorexa [JOK
aTTecTanus https://m.edso0.ru/8a148920
[ToBTOpEHME,

68 0000meHue, 1
CUCTEMaTHU3aIUs
3HAHUM

OBUIEE
KOJIMYECTBO 68
YACOB IO

[TPOI'PAMME



https://m.edsoo.ru/8a148920

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomeTpus. 7-9 knacc. YueOHUK A1 00111€00pa30BaTENbHBIX YUPEKACHUH /
Aranacan JI.C., byry3oB B.®., Kagomues C.b. u np. - M.: I[Ipocsemienue,
2019

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

I'eometpus. 7-9 knacc. YueOHUK A1 00111€00pa30oBaTENbHBIX YUPEKACHUH /
Aranacan JI.C., bByty3oB B.®., Kagomues C.b. u ap. - M.: IIpocselienue,
2019

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1.www. Edu- "Poccuiickoe odopaszoBanue" depepanbHbIi mOpTa.

2. www.school.edu- "Poccuiickuii 00111e00pa3oBaTebHbBIN TopTai'.

3. www.school-collection.edu.ru/Enunas komiekius nudpoBbIx
00pa3oBaTeIHHBIX PECYPCOB

4. www.mathvaz.ru- docke IKOJIBHOTO YUUTEIIST MaTeMaTHKH

JlokymeHTanus, paboune MaTepuasbl 11 YIUTEIsl MATEMaTHKU
5. www.it-n.ru

"CeTb TBOPUECKUX yuUTEINICH"

6. www.festival.1september.ru



http://www.school.edu/
http://www.school-collection.edu.ru/
http://www.mathvaz.ru/
http://www.it-n.ru/
http://www.festival.1september.ru/

