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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 MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 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, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[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 yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEIO).



COIAEPKXAHUE OBYYEHUA
9 KITIACC

Bektop, anumHa  (MOIylb)  BEKTOpAa,  COHANpPABIEHHBIE  BEKTOPHI,
MPOTUBOIIOJIOKHO  HANpaBiICHHBIE  BEKTOPbL,  KOJJIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMy Haja BeKTOpamH. PaznoxeHue BeKTopa Mo ABYM
HeKoJUIMHeapHbIM BekTopaM. Koopaunatsl BekTopa. CKalsipHOE€ NpPOU3BEACHHE
BEKTOPOB, MPUMEHEHHUE JIJIs1 HAXOXKACHUS JJIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI HAa TUIOCKOCTU. YpaBHEHUS MPSMON U OKPYKHOCTH
B KOOpJMHATAX, NEPECEUCHUE OKPYKHOCTEW M MpsIMBbIX. MeToJl KOOpAMHAT U €ro
npUMEHEHHE.

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHHUS.

Pemenue TpeyronbHukoB. TeopeMa KOCHMHYCOB M TeOpeMa CHHYCOB.
Pemenue mnpakTUYecKWX 3ajad C UCIHOJb30BAHMEM TEOPEMbl KOCHHYCOB H
TEOPEMbI CUHYCOB.

[IpeobpazoBanue moao6us. [logoOre coOOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 mnpousBeneHUH OTPE3KOB XOpPI, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

[IpaBunbHbie MHOTOYroJdbHUKH. [InuHa okpyxHocTu. ['pamycHas w
paauaHHas Mepa yria, BBIYUCICHHE JJIMH JIyT OKpyxHocTei. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS] TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (3JIeMeHTapHbIe
npeacrasienus). [lapamiensHbiii nepeHoc. IToBopoT.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JIn4YHOCTHBIE pe3yabTaThl OCBOCHHMS MPOrpamMMmbl  y4eOHOro 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 IIKOJIBI, K HCIIOJb30BAaHUIO 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
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp IpakJaHCKOro olliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTA M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBHIOOPOM U
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, PELICHHH, pacCyXIEeHUH, YMEHHUIO BHJETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTHMYECKONW HayKu Kak c(depsl UeIoBeuecKoil
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJECHHEM NPOCTEUIIMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEeATEIIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT 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 HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTr0 K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HUX BO3MOJKHBIX TIOCJIEACTBUI MJii OKPY>KaoIIeW Cpelbl, OCO3HAHUEM
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 Yepe3 MPAKTUYECKYIO AESTENBHOCTh, B TOM YHCIIE
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
bopMynupoBaTh UJIEH, TIOHATHSA, TUIIOTE3bI 00 00BEKTAX U SIBICHUSAX, B TOM YHUCJIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHS, (OPMYyIHUpPOBaTH W OICHUBATH PUCKU H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBISBIISITh U XapaKTePU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIPUHUMATh, (QOPMYIHPOBATH ¥  MPEOOPa3OBBHIBATH  CYXKICHHUS:
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 IPOTUBOPECUMIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpaMBaTh aAPryMEHTALMI0, TPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSTEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATENIHHO (POpMyIIHpOBaTH 000OIIEHNS U BBIBOJBI MO PE3yJibTaTaM
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 ¢ undgopmanmeii:

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

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

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYKJECHHUS B COOTBETCTBUU C YCIOBUSIMHU
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 X0Jl€ OOCYXXKJEHUs 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJIa€MOH 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 hopMyITHpOBaTh 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 YYeOHbIX MAaTEMaTHUYECKUX 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), AMOIHMOHAJIbHBbIN NHTEJIEKT:

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

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTH IPU PELICHUN 33]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, 1aBaTh OILICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 9 kJjacce OOydYaromMiiCs TMOJYYUT CIEAYIOIIHE
MpEeAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBIX YIJIOB, HAXOAUTh C UX
MOMOIIIBI0 PA3JIMYHBIE BJEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («perieHue
MPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C MOMOIIIBIO KaIBKYJISTOPA) TJTUHBI
Y YTJIbI 1J11 HETaOJIMYHBIX 3HAYEHUM.

[Tonwp3oBaThecss popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM [IJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUYECKUMHU
BEJTMYMHAMH.

Hcnons3oBaTh TEOpEeMbl CHHYCOB U KOCHHYCOB JJIsl HAXOXKICHUS Pa3TUYHBIX
AJIEMEHTOB TPEYTroJIbHUKA («PEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TIPHU
pelIeHNY TeOMETPUYECKUX 3a/1au.

Brnamerp moHsATHAMH — TIpeoOpa3oBaHUs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Top30BaThCs CBOMCTBAMH TTO100MS TPOU3BOIBHBIX
buryp, ymeTb BBIUMCIATH JJIMHBI M HaXOAUTh YIJbl Yy TMOJOOHBIX (UTYD.
[IpumeHsTh CBOWMCTBA MOMOOMS B TPAKTHYECKUX 3ajadax. YMETh MPUBOJUTH
IpUMEPHI MOJJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Top30BaThCs TEOpEMAaMH O MPOU3BEACHUU OTPE3KOB XOP/, O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonmp30BaThCs BEKTOpaMH, MOHMMATh UX TEOMETPUUYECKUN W (PU3HMYECKUN
CMBICJI, TIPUMEHATh HUX B PCIICHHWH TEOMETPUYECKUX M (U3HUYECKHX 3ajad.
[TpuMeHSTh CKAJIIPHOE MPOU3BEACHNE BEKTOPOB JIUISI HAXO0XKIEHUS IJIUH U YTJIOB.

[Tonmp30BaThCs METOOM KOOPAWMHAT HA IIJIOCKOCTH, IPUMEHSTh €ro B
pEIIeHNH TeOMETPUIECKUX U MTPAKTHICCKUX 3a/1ad.

Brnanerp MoHATHSAMH TPaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI JyTH OKPYKHOCTH W PaJIMaHHOW MEphI yIJia, YMETh BBIUHUCIATH ILIOIIAIh
Kpyra u ero yacteil. [[puMeHsITh oJIydeHHbIC YMEHHUS B IPAKTUUECKUX 3a1auax.

HaxomuTh ocu (Mau IEHTPBI) CHUMMETPHH (UTYp, TPHUMEHSATH JBHKCHUS
IJIOCKOCTH B MPOCTEHIINX CIIyYasX.

[IprMeHTh TOTy4YeHHBIC 3HAHUS Ha MPAKTUKE — CTPOMTh MaTeMaTUUYECKHE
MOJENH JJIs 33724 PeaibHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TMPUMEHEHHEM TMOJ00HUS U TPUTOHOMETPUYECKUX (YHKIMK (TOIB3YSCh, TI€
HE0OXO0IUMO, KaJTbKYJISTOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 ki1acc
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3fesioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsbl
bubmmoreka [IOK
1 B 12 1
CITOPSl https://m.edsoo.ru/7f41al2c
2 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubamorexa [JOK
p P https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHUHYCOB. PenieHue TpeyrojJbHIUKOB https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKY. JlJTHHA
4 OKPY>KHOCTH M ILIOLIAAb Kpyra 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
5 [IpeobOpazoBanue nomoous. Merpuyeckue 10 1 bubnuoreka [IOK
COOTHOIIIEHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK
6 6
JlBIDKEHNS LIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06061IeHNE, CCTEeMaTH3aIUs 7 5 bubnnoreka [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

9 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ara nuppoBbIe
Tema ypoka Konrtpoabubie | IlpakTuueckue A op
n/n Bcero u3yuyeHnusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
Onpenenenre BEKTOPOB.
1 DOU3NYECKUN U T€OMETPHUUCCKUI 1 bubmorexa TIOK
P https://m.edso00.ru/8a144960
CMBICJT BEKTOPOB
5 Clio’)keHue U BBIYUTAHUE BEKTOPOB, 1 bubmuorexa [JOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
3 CrnoxeHue ¥ BBIYUTaHHUE BEKTOPOB, 1 bubnuoreka [IOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
4 CIio’)xeHue U BBIYUTAHUE BEKTOPOB, 1 bubmuorexa [JOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edso00.ru/8a144d52
5 Paznoxenue BekTopa 1o ABym 1
HEKOJIJTHHEAPHBIM BEKTOPaM
bu6mmoreka [JOK
6 Koopaunats! BekTOpa 1
P P https://m.edsoo.ru/8al44fbe
CkaysipHO€ MPOU3BENICHUE BEKTOPOB,
P P P bubnuoreka [JOK
7 €ro MPUMEHEHHUE IS HaXOXKACHUS 1
https://m.edso00.ru/8a14539c
JUIMH U YTIIOB
CkaysipHO€ MPOU3BEICHUE BEKTOPOB,
8 ero I II)/IMeHeII;)I/IG: JI1 HAXOXK, eHI/IIjI 1 bubmmorexa [JOK
P a A https://m.edso00.ru/8a14550e
JUIMH U yTIIOB
9 Pemenne 3aga4 ¢ moMoIpio 1 bu6mmoreka [JOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a
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Pemenue 3a/1a4 ¢ TOMOIIBIO

bubmuoreka [JOK

10 BEKTOPOB https://m.edsoo.ru/8a1458c4
11 [IpumMeHeHre BEKTOPOB IS PELICHUS
3a1a4d GU3NKU
12 KonTtposnsHas paboTa o teme bubmoreka [IOK
"BexTops!" https://m.edso0.ru/8a145b08
13 JlekapTOBBI KOOPIMHATHI TOYEK HA
TUIOCKOCTH
. bubnuoreka [JOK
14 ¥paHerHe NpaMoit https://m.edsoo.ru/8a145c48
15 VYpaBHeHHE MpsAMOi
bu6moreka [IOK
16 ¥ PABHEHIE ORpYIKHOCTH https://m.edso0.ru/8al4635a
17 KoopanHatsl Touek nepeceyeHus bubnuoreka [JOK
OKPY)KHOCTH U NPAMOM https://m.eds00.ru/8a146620
Merto1 KOOpAWHAT TP PEIICHUH
18 T€OMETPUYCCKHX 3a/1a4,
MPaKTHYECKUX 3a7a4
Merto1 KOOpAWHAT TP PELICHUH
19 reOMETPHUYCCKHX 3a/1a4,
MPaKTHYECKUX 3a7a4
MeTo1 KOOpAMHAT P PELICHUH
20 reOMEeTPUYECKUX 337y,
MPaKTHYECKUX 3a7a4
KonTponeHas paboTa o teme
21 "JlexkapTOBbI KOOPAWHATHI HA Bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
22 Omnpenenenne TPUrOHOMETPUUECKUX bubnuoreka [IOK
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¢ynkuuit yrimos ot 0° go 180°

https://m.edsoo.ru/8al424bc

23 ®opMmyIbl IPUBEACHUS
bubnuorexa [JOK
24 Teopewa Kociriycos https://m.edsocI)_.[ ru/8al4336¢
25 Teopema KOCHHYCOB
bubnuorexa [JOK
26 Teopema kociitycon https:// m.edSO(])_.[ ru/8al42dse
bubnuorexa [JOK
21 Teopema cittiycos https:// m.edSO(])_.[ ru/8al42e8a
28 Teopema cuHyCOB
29 Teopema cuHyCOB
30 Haxoxnenue nivH CTOpOH U bu6moreka [IOK
BEJINYUH YIJIOB TPEYTOJIbHUKOB https://m.edso0.ru/8a1430b0
31 Pemenne TpeyroinbHUKOB Bubnmorexa [JOK
https://m.edsoo.ru/8al42ac0
32 Pemenne TpeyroinbsHUKOB bubmorexa [IOK
https://m.edsoo.ru/8al42ac0
33 Pemenne TpeyroibHUKOB bubmorexa HOK
https://m.edsoo.ru/8al42ac0
34 Pemienne TpeyroibHUKOB bubmorexa HOK
https://m.edsoo.ru/8al42ac0
35 IIpakTyeckoe NpUMEHEHUE TEOPEM bubnunoreka [JOK
CHUHYCOB M KOCHYCOB https://m.edsoo.ru/8a142c3c
36 [IpakTHueckoe MprUMEHEHUE TEOPEM
CHHYCOB U KOCHHYCOB
37 KonTponeHas paboTa o teme bubnuoreka [IOK
"Pemenue TpeyrojbHUKOB" https://m.edsoo.ru/8a14392a
38 [TonsiTue o npeoOpa3oBaHUM 110100 bubnuoreka [IOK
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https://m.edsoo.ru/8a143ab0

COOTBETCTBEHHBIE DIIEMEHTEI

bubmuoreka [JOK

39 o100HBIX pUryp https://m.edsoo.ru/8al43de4

40 CoOOTBETCTBEHHBIE DIIEMEHTHI
o100HBIX Uryp
TeopeMa 0 TpOU3BEAECHNUH OTPE3KOB

41 XOpA, TEOPEMA O MPOU3BEIECHUN bubnuorexa [JOK
OTPE3KOB CEKYIIUX, TEOpeEMaA O https://m.edsoo.ru/8a14406e
KBaJpare KacaTeJIbHOU
TeopeMa 0 TPOU3BEAECHUH OTPE3KOB

42 XOpA, TEOPEMA O MPOU3BEIECHUH bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeAEHUN OTPE3KOB

43 XOpII, TEOpEMa O MPOU3BEACHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeabHOU

44 [IpumeneHnne TeopeM B pelieHUU bubnuoreka [JOK
reOMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8a143f06

45 [IpumeneHne TeopeM B pelieHUN bubnuoreka [JOK
reOMETPUUYECKHUX 3a1a4 https://m.edsoo.ru/8al1443fc

46 IIpuMeHeHne TeopeM B pElICHUN bubnunoreka [JOK
reoOMEeTPUUYECKHUX 3a]1a4 https://m.edsoo.ru/8a144578
KounTtponbHas pabora o teme

47 "ITpeoGpa3oBanue moaoousl. bubnuoreka [IOK
Merpudeckue COOTHOLIEHUS B https://m.edsoo.ru/8a1447a8
OKpyxHOCTH"

48 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
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BBIYHCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda

bubnmoreka [JOK
49 Hueno m. Jlmita okpysiocTH https://m.edsocI)_.[ ru/8al472c8
bubnuorexa [JOK
50 Hueno m. Jlmita okpysiocTH https://m.edsocI)_.[ ru/8al471i4c
o1 JUinHa oyru OKpy»KHOCTH
bubnuorexa [JOK
52 Pauatiiiast epa yra https:// m.edSO(])_.[ ru/8ald7l4c
53 [Tnomane kpyra, CeKTOpa, CerMeHTa bubmorexa HOK
https://m.edso0.ru/8a147426
54 [Tmomanp kpyra, ceKTopa, cerMmeHTa bubamorexa [JOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, cCeKTOopa, cerMeHTa bubnmorexa [JOK
https://m.edso0.ru/8a147750
56 TToHsATHE O IBMXEHUU ILIIOCKOCTH bubmorexa LOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa TOK
https://m.edsoo0.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo0.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapaniensHbIN IEPEHOC, TOBOPOT
61 [IpumeneHnue ABUAKEHUN TIPU bubnuoreka [JOK
peLIeHUH 3a/1a4 https://m.edsoo.ru/8a1480e2
KoHnTtponsHas pabota no temam
62 "[IpaBuibHBIE MHOTOYT OJIbHUKH.
OxkpyxHOCTb. JIBH>KEHHUS TIIOCKOCTH"
63 [ToBTOpenue, 06061IeHNE, bu6mmoreka [JOK
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cucreMarusanus 3HaHui. Mismepenue
F€OMETPUYECKUX BEJINYUH.
TpeyronbHUKH

https://m.edsoo0.ru/8a148524

64

[ToBTOpEnue, 060061ICHNE,
CHCTEMAaTH3aIs 3HAHWH.
[TapanensHble U TEPICHAUKYISPHBIC
MpsIMbIE

bubmmoreka [{OK
https://m.edsoo.ru/8a148650

65

[ToBTOpenue, o6o0IICHNE,
CHCTEMAaTH3aIis 3HAHWH.
OKpYyXHOCTb U KPYT.
['eomeTpuyeckue MOCTpOCHUS. YTIIbI
B OKPY>KHOCTH

66

[ToBTOpeHue, 0600IICHNE,
cucTeMaTu3alnys 3HaHuii. BrimcanHeie
Y OTIMCAHHBIE OKPY)KHOCTH
MHOTOYTOJILHUKOB

67

Hrorosas koHTpoJbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMaTH3alus 3HAaHUI

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eomerpus. 7-9 knaccel. JI.C. ArtanacsH, B.®. byry3os, C.b.Kagomiies u p.

METOAUYECKHUE MATEPHUAJIBI JIJIS1 YYUTEJIA
Marematuka. ['eomerpust 7-9 knaccel, 0a30BbI ypoBeHb. MeTOIUYECKOE

nocobue K npeAMeTHON JMHUM yueOHUKOB 1o reomerpun JI.C. AtanacsHa

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
MHTEPHET
https://www.resh.edu.ru/

https://uchi.ru/



