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HOACHUTEJIBHASA 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 1IeNIbI0 00€CTIeUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHWH M  B3aMMHOE PpACIOJIOKEHHE, ONUPAETCAd Ha  JIOTHYECKYIO,
JIOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3ydeHMs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
NIOKa3aTeNbHBIE PACCYKIEHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccy:KIeHusi «OT MPOTUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil uenpt0 Hu3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TP PEIICHUU KaK MAaTeMaTHYECKHX, TaK M MPAKTUYECKHUX 3ajad,
BCTPEUAIOIIMXCA B peanbHOW Ku3HU. OOydalomuiicss JOJDKEH Hay4YHUThCS
OTIPEJICIUTh T€OMETPUUYECKYIO0 (DUTYpPY, ONMUCATH CIIOBAMH JAHHBIA YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAJb 3€MEJIBHOTO Y4acTKa, pacCYUTaTh HEOOXOIUMYIO JIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMmble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIUYMCIUTENbHAS JIMHUSA B M3yYCHUU T'€OMETPHUH.
[Ipu pemeHuu 3amay MPAKTUUYECKOTO XapakTepa OOYyYaroNIMIiCs YUWUTCS CTPOUTH
MAaTeMAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJ€KBATHOCTH MTOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH MCIIOIB30BATh OMPENEIECHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, EMOHCTPUPOBATh NMPUMEHEHUE MOJYyYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOOTHOIIEHUs», «Meron koopauHat»y u «Teopema
[Tudaropar.

VYyeOnbpiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIINE OCHOBHBIE Pa3/Ieibl
conepxkanusi: «['eomerpuyeckue (¢Gurypel W UX CBOWCTBay, «M3mepeHwue
FEOMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsly», «JIBrxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 yacoB (2 yaca B Hezielni0), B 8 Kilacce — 68 yacoB (2 yaca B HeeN0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJIENIO).



COAEPXAHUE OBYUYEHUA
9 KITIACC

Bektop, anuHa  (MOIylb)  BEKTOpa,  COHANPABIEHHBIE  BEKTOPBI,
IPOTUBOIOJIOKHO HAINPaBJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpalMd HajJ BeKTopamu. Pa3zjoxkeHue BeKTOpa 1O JABYM
HEKOJUTMHEeapHbIM BekTopaMm. Koopaunatsl BekTopa. CKalsipHOE€ NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKACHUS JJIMH U YTJIOB.

JlekapToBbI KOOPJIMHATHI HA TNIOCKOCTH. Y paBHEHUSI IPSMON U OKPYKHOCTH B
KOOpJIMHATaX, MepeceuyeHrue OKPYKHOCTEH M MpsAMbIX. MeToa KOOpIUHAT U €ro
npUMEHEHHE.

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

Pemenue TpeyronsHukoB. TeopeMa KOCHHYCOB U TeopeMa CUHYcoB. Pelienue
NPAKTUYECKUX 33724 C UCIIOJIb30BAHUEM TEOPEMbl KOCHHYCOB U TEOPEMbI CHHYCOB.

[IpeobpazoBanue moao6us. [logoOre cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema o mnpousBeneHUH OTPE3KOB XOpJ, TEOPEMBbI O TPOU3BEACHHUU
OTPE3KOB CEKYIIHNX, TEOpEMa O KBaJpaTe KacaTeJIbHOM.

[IpaBuiabHBIE MHOTOYTOJIBHUKU. J{TTMHA OKpykHOCTH. ['paiycHas u paananHas
Mepa yriia, BBIYHCICHHE JUIMH OYTr OKpykHocTel. [lnmomans kpyra, cekropa,
CerMeHTa.

JIBUKEHUS] TUIOCKOCTH M BHYTPEHHHE CUMMETpUU GUryp (3JeMeHTapHbIe
npeacrasienus). [lapamnensHeiii nepeHoc. IToBopoT.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHS IIPOI'PAMMbBI
YYEBHOI'O KYPCA «(T'EOMETPUS)» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4YHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  Y4eOHOro Kypca
«I"eomeTpus» XapaKkTepU3yrOTC:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUSM  POCCHMCKUX
MAaT€MAaTUKOB M POCCHICKOM MAaTEMATHYECKOM IIKOJIBI, K HCIOJIb30BAHUIO ITUX
JOCTHXKEHUHN B IPYTUX HayKaX U NPUKIAJHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEN rpakJlaHWHA W pealli3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBax (PYyHKIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SIBJICHUH, MPOIEAYp TpakJlaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MaTHYE€CKON HAIpPaBIECHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTUYECKOTO
o0pa3oBaHUs Ha TMPOTSHKEHUHM BCEU XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHEM MHANBUIYATbHON TPACKTOPUU 00pa30BaHUS M KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajay, pEIICHUH, pPacCyXICHUH, YMEHHUIO BHUIETh
MaTE€MAaTUYECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IPEICTaBIEHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHHEM MaTeMAaTHMYECKOW HayKu Kak cdepbl ueIoBEeYeCcKOil
NEATEeNIbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUHU,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KYJIbTYpOil KaK CpPEeICTBOM
MIO3HAHUS MHpPA, OBJIAJIEHUEM MPOCTEUINMMU HABBIKAMHM HCCIIEN0BATEIbCKOM
NEeATENIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTEMAaTHYECKUE 3HAHUS B MHTEpPECax CBOETO
3I0pOBbs,  BEJIEHHUA  30pOBOro  oOpa3a JKM3HM  (30pOBOE  IUTAHUE,
cOaJIaHCUPOBaHHBI PEXUM 3aHATUA U OTHAbIXa, peryiaspHas ¢uznueckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HABbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OLIMOKY M TaKOTO K€ MpaBa JpPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a71a4 B
00JIaCTH COXPAaHHOCTHU OKPYXAIOLIEH Cpe/ibl, MJIaHUPOBAHMS MMOCTYIKOB M OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JI1 OKPY>KAIOIIEeH Cpesibl, 0OCO3HAHUEM III00aTbHOIO
XapakTepa HKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTuX JoJIel, mpuoOpeTaTh B COBMECTHOW NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIMU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThIO B (OPMHUpPOBAHMM HOBBIX 3HaHUH, B TOM 4YHCIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U ABJIEHUSAX, B TOM UUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JCQUIUTHI COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEM, INIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYalUlO, BOCHPHUHHMMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIUNA KOHTPMEp, KOPPEKTUPOBATH
NPUHUMAaEMble pELICHUs] W JeUCTBUS, (OpPMYNIHpOBaTh U OLEHUBATH PUCKU U
noceacTBUs, (GOPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

ba3oBble Jornueckue AecTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTHI,  YCTaHABIMBATH  CYMIECTBEHHBIA  MPU3HAK
KIaccu(uKaIy, OCHOBaHUS MJisi OOOOIICHHWS W CPaBHEHUS, KPHUTEPUU
IPOBOAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpOBaTH ©  NPeoOpPa3OBBIBATH  CYXKICHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
NpoTuBOpeurss B (aKkTaX, [AAHHBIX, HAONIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTHUH;

pa30upaTh J0Ka3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (MpsSMblE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTEMaTUYEeCKUX (PaKTOB, BBICTpaMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHuss y4eOHOM 3anauu (CpaBHMBATh HECKOIBKO
BapUMAHTOB pEIICHHs, BbHIOMpAaTh HaumboJiee NOAXOIAIUMH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTeIbLCKIE AEMCTBUS .

UCIIOJIb30BaTh BOMPOCHI KaK HMCCIENOBATEbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodiieMy,
CaMOCTOSATEJILHO ~YCTAaHaBIMBAThL KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TIO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXIY COOOI;
CaMOCTOATENIHHO (POpMYNIUpPOBaTh 000OIIEHNS W BBIBOJBI M0 pe3yjbTaTam
POBENEHHOTO HAOIO/IEHUs, HMCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATH BO3MOXKHOE pAa3BUTHE MPOLECCA, a TaKKE BBIIBUTaTh
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pab6ora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJIU3UPOBATh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeACTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3a7addl  CXeMaMH, JIuarpaMMaMm#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITI0KESHHBIM
yduTesaeM Win chopMyIupOBaHHBIM CAMOCTOSITEBHO.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMU
U LEeJISIMU OOIIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh MOSACHEHHS IO XOAYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

B XOJIe 00CYXXJIeHMsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOIl TEMBI,
npoOJieMbl, periaeMoi 3ajauu, BHICKA3bIBATh UJI€H, HAIlCJICHHBIE HA MOUCK
pelIeHUs, COIOCTABIIATH CBOU CYKJICHUS C CYKICHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHapy>KMBaTh pas3liMyue W CXOJCTBO MO3UIUMA, B KOPPEKTHOU
dbopme hopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3yJIbTATHl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEI0BaHNUS,
IIPOEKTA, CAMOCTOSITEILHO BHIOMPATh (DOPMAT BBICTYIUICHUSI C yUETOM 3aa4
MIPE3CHTAIIMN U OCOOCHHOCTEH ayIUTOPUH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHONW U UHAMBUIYaTIbHON
paboOTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

NPUHUMATH 1€]b COBMECTHOM JEATENIbHOCTH, MJIAHUPOBATH OPraHU3ALINIO
COBMECTHOM pabOThI, pacnpeneisiTh BUIBI paldOT, OroBapHUBAThCH,
0o0CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUSI HECKOJIbKHUX
JIIOIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCykaeHus, OOMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTUE), BHITIOJHATH CBOIO YacTh PaOOThI
U KOOPAUHUPOBATH CBOM JCHUCTBUSA C JAPYTMMM YJIE€HAMU KOMAaHJBI,
OLICHMBATh KAaueCTBO CBOEr0 BKJIaJa B OOIIMIA MPOAYKT IO KPUTEPHUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aHMOICUCTBHSI.

PerynsiTuBHbIe YHHBepcaJibHbIe YUueOHbIe AelicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CHOCOO pelieHus ¢ Y4ETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEHW, AapryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIMOHAJIbHbIN HHTEJIEKT:

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

IPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHKEHUS WM HEJOCTHUKEHHUS IIENH,
HAXOJUTh OMNOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OTIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 9 kjacce O0OydYaromuiics TMOJYYUT CIEAYIOIIHE
MPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUU OCTPBHIX YIJIOB, HAXOIUTh C UX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHl TPSIMOYTOJIBLHOTO TPEYTOJbHUKA («pEIlICHHE
IPSMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTh (C MOMOIIBIO KaJIbKYJISTOPA) JUTHHBI
U YTJIbI 1711 HETaOJWYHBIX 3HAUCHUH.

[Tonwp3oBaThCcst popMyaaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXJEHUS COOTHOIICHUN MEXIy TPUTOHOMETPUYECKUMHU
BEJIMYMHAMH.

Hcnons30BaTh TEOpEeMbl CHHYCOB U KOCUHYCOB JIJIsI HAXOXKICHUST Pa3TUYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEIICHUE TPEYTrOJIbHUKOBY»), MPUMEHATh WX TpHU
pelIeHNr TeOMETPUIECKUX 3a/1ad.

Brnaners noHsTusmMu npeodpa3oBaHust 0 100UsI, COOTBETCTBEHHBIX AJIEMEHTOB
noao0HbIX ¢uryp. [lons3oBaThCs CBOMCTBaMHM TOJ00MS MPOW3BOJIBHBIX (GUTYD,
YMETh BBIUUCIATH JUIMHBI M HAXOJWTh YIUIBI y TOA0OHBIX (uryp. [IpumeHsTsh
CBOMCTBa MOJIOOMSI B TMPAaKTHUYECKUX 3ajadyax. YMETh MPUBOIAUTH IPUMEPHI
NOJIOOHBIX (PUTYDP B OKPYXKAIOIIEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MPOU3BEICHUU OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[lonb3oBaThCS BEKTOpAMHU, MOHUMATh MX TEOMETPUUYECKUA U (U3HUECKHI
CMBICII, TPUMEHSATh WX B pEUICHUU TEOMETPUYECKUX U (U3Mueckux 3aaad.
[TpumeHsTh CKaNsIpHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHUSI IJTUH U YTJIOB.

[Tonb30BaTHCS METOIOM KOOPJIMHAT HA TUIOCKOCTH, MPUMEHSTH €r0 B PEIICHUH
r€OMETPUYECKUX U MPAKTHUECKUX 3a/1a4.

BnageTs MOHATUSMH NMPaBUILHOTO MHOTOYTOJIBHUKA, IJIUHBI OKPY>KHOCTH,
JUIMHBI JTyTU OKPYXXHOCTH W PAJUaHHOM MEphl YIJia, YMETh BBIYHUCIATH TUIOIIA/b
Kpyra u ero yactei. [I[puMeHaTs noJlydeHHbIE YMEHUS B MPAKTUYECKUX 3aadax.

Haxomute ocu (WM TEHTPHI) CUMMETpUM (UTYp, TPUMEHSTH JBHKCHUS
IJIOCKOCTH B MPOCTEHIINX CITyYasx.

[IpuMeHATh MOJNyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJENH ISl 33/1a4 pEeaIbHON JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TPUMEHEHWEM TIOM00Ws M TPUTOHOMETPHUYECKUX (YHKIMI (MOJIB3ysICh, TJIE
HEO0OXO0IMMO, KaJbKYJISTOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (LH(POBbIE)

Ne i/ KonTtpoJbHbie
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PEeCYPChI
padoTsl
bubmmoreka [{OK
! Bexropet 12 1 https://m.edsoo.ru/7f41al2c
2 JlexapTOBBI KOOPIMHATHI HA TNIOCKOCTH 9 1 bubmorexa [TOK
p P https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuoreka [IOK
CHUHYCOB. Penienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
[Ipa € MHOTOYT'O . a
, | e 8 L b ox
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Boruncnenue miomaseit
5 [IpeobOpazoBanue noaoous. Merpuyeckue 10 1 bubnuoreka [JOK
COOTHOIIIEHHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [JOK
0 Jlpwketis nrockocTh 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3 AL 7 1 bu6mmoreka [JOK
3HAaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



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 KJIIACC
Ne Kou-Bo
Tema ypoka
ypokxa 4acoB
BekTopsi (10 yacoB)
1 [ToHATHE BeKkTOpa. PaBEHCTBO BEKTOPOB 1
2 CymMa J1BYX BEKTOPOB. 3aKOHBI CJIOKEHUS 1
3 CyMMa HECKOJIbKUX BEKTOPOB 1
4 Bhruntanre BEKTOPOB 1
5 YMHOKEHUE BEKTOpa Ha YUCIIO 1
6 [TpuMeHeHre BEKTOPOB K PENISHHIO 3a/1a4 1
7 [TpuMeHeHne BEKTOPOB K PEIISHHIO 3a/1a4 1
8 CpeHsisi TUHUS TPEYTOJIbHUKA 1
9 [TprMeHeHre BEKTOPOB K PEISHHIO 3a/1a4 1
10 Konmponvnasa paoomaNel no meme «Bekmopur» 1
Metoa koopaunat (10 yacos)
11 AHanu3  KOHTPOJIbHOM  paboThl. Pa3znokenwe BekTOopa 1O  JIBYM 1
HEKOJUTMHEAPHBIM BEKTOpaM
12 Koopaunatsl BeKTOpa 1
13 Koopaunats! BekTOpa 1
14 [IpocTeitmme 3a1a9u B KOOpAWHATAX 1
15 [IpocTeitmme 3a7aun B KOOpAMHATAX 1
16 YpaBHEHHE JTUHUN Ha TJIOCKOCTH. Y PaBHEHHE OKPY>KHOCTH 1
17 YpaBHeHHE NpsSIMOi 1
18 YpaBHEHHUS OKPY>KHOCTH U MIPSIMOI 1
19 Pemtenue 3amay 1
20 Konumponvnan paboma No2 no meme «Memoo Koopounam) 1
CooTHOIIEHNE MeKIY CTOPOHAMH M yIJIaMHu TpeyrojbHuka(13 yacos)
21 AHaJIU3 KOHTPOJIbHOI pa6oThl. CHHYC, KOCHHYC M TAHT'€HC yIJja 1
22 CHHYC, KOCHHYC M TAHT'€HC yIJja 1
23 Teopemsl 0 IIOINIaId TPEYTOJIbHUKA 1
24 Teopema cuHycoB 1
25 Teopema KOCHHYCOB 1
26 CooTHOmIeHHE MeK1Y CTOPOHAMH M YIJIAMH TPEYTr0JbHUKA 1
27 CooTHOIIEHHE MEKIY CTOPOHAMH M YIJIAMH TPeyroJbHUKA 1
28 Pemenue tpeyronsHukoB. M3amepurensabie paboTh 1
29 Yroa mexay BekTopamu. CkaJisipHOe NPOU3BeICHHE BEKTOPOB 1
30 CxansipHoe npou3BeicHHe BEKTOPOB B KOOPAHHATAX 1
31 Pemenue TpeyrojbHukoB. CkajasipHOe NPON3BeJeHHEe BEKTOPOB 1
32 Pemenue TpeyrojbHuKoB. CKkajasipHOe MPON3BeeHHEe BEKTOPOB 1
33 Konmpononas paboma Ne3 no meme «Coommuouienue mexncoy cmoponamu 1
U y2namu mpeyzonbHuKa)
JIMHA OKPYKHOCTH ¥ IJIoaab Kpyra (10 yacos)

34 AHaJIM3 KOHTPOJIbHOI padoThl. IIpaBHiIbHBIC MHOTOYTOJIbHUKH 1
35 OKpyKXHOCTb, ONIMCAHHAS OKOJIO IPABHJIbHOI0 MHOTOYI0OJIbHUKA H 1

BIINCAHHAA B HpaBHﬂLHbIﬁ MHOI'0yroJbHHK




36 @opmyJIbl AJI BHIYMCIEHHS TJI0OIAIH MPABUJIBLHOT0 MHOTOYT 0JIbHHKA, 1
€ro CTOPOHBI M PAINyCa BIUCAHHOMH OKPY’KHOCTH
37 [IpaBHIIBHBIE MHOTOYTOJIbHUKH 1
38 JlIMHA OKPY)KHOCTH 1
39 JlyimHa okpyxHOCTH. Pemenue 3amau 1
40 [liomaae Kpyra u KpyroBoro ceKropa 1
41 [Tnomanp kpyra. Pemenue 3agau 1
42 Pemtenue 3amau 1
43 Konumponsnaa paooma Ned no meme «/Inuna okpyyucnocmu. Ilnowiaow 1
Kpyza»
JABukenue (7yacoB)
44 AHaJM3 KOHTPOJIbHOIi padoThl. [IoHsITHE IBH:KEHUS 1
45 IlonsaTtue nBMXEHUS 1
46 [TapaymiensHbIi epeHoc 1
47 [ToBopoT 1
48 Pemenue 3aga4 no reme «Ilapanieabusiii nepenoc. llosopor» 1
49 Pemenne 3ana4 no reme «/IBuskenue» 1
50 Konmponvnasn paoomaNe 5 no meme «/[euricenuey 1
Axcuombl iiaHuMerpuu (1 yac)
51 | O6 akcHomax muIaHHMeTpHH 1
HTorosoe noBropeHue Kypca reomerpun 7-9 kiaccon (13 yacon)
52 IloBTOpeHue TeMbl « TpeyroJbHUKH 1
53 IloBTOpeHue TeMbl « TpeyroJibHUKH 1
54 IloBTOpeHue TeMbl « TpeyroJbHUKH 1
55 IloBTOpenue Temnl «IlapanieibHble NPIMbIE» 1
56 IloBTOpeHue TeMbl «OKPYKHOCTb)» 1
57 IloBTOpeHue TeMbl «OKPYKHOCTH) 1
58 IToBTOpeHue TeMbl «YeThIPexyrojbHUKH) 1
59 IToBTOpeHue TeMbl «YeThIpexyroabHUKH. MHOr0yrojJbHUKW 1
60 IloBTOpeHue TeMbl «BekTOopbl. MeTOX KOOPAMHAT 1
61 IloBTOpenue Tembl «BexkTopbl. MeToa koopauHat. JBuxenuney 1
62 IloBTOpeHue TeMbl «COOTHOLIEHHE MEKIY CTOPOHAMU M YIJIaMHU 1
TPEYroJbHUKA
63-64 | Pemenue 3agau OI'D 2
Oo0pa3oBare/ibHbI HHTEHCHB (2 yaca)
65-66 | 2

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI51 YHEHUKA

1.I'eomeTtpus, 7-9 knaccwl/ Atanacsu JI.C., byry3os B.®., Kagomnes C.b. u

npyrue, AkimonepHoe oduiectBo «M3narensctBo «lIpocBemienue»




METOANYECKHUE MATEPUAJIBI JJISI YUUTEJIA

1.JI. C. Aranacsn, B.®. Byty308, FO.A. ['na3koB u ap. U3ydenue reometpun B
7-9 xnaccax. [locobue nnsa yuureneit. — M.: IIpocsemenue, 2009

2. b.I'. 3uB, B.M. Meiinep, A.I'. baxanckuii. 3agaun Mo reoMeTpuu: mocoodue
1t yu-cs 7-11 ki1 o6meoOpaszoBaTenbHbIX yupexaeHuil. — M.: TIpocsenienue,
2003

3. 3uB B.I'. 'eomeTpust: nunakTuyeckue Matepuaisl Juis 9 kiacca. — M.

IIpocsemenue, 2008

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«3amaun o maTemaruke» http://www.problems.ru

«Ypoxku marematuku» http://urokimatematiki.ru

«Pemry OI'D. Marematukay https://math-oge.sdamgia.ru



