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MNOACHUTEJIBHASA 3AIINCKA

@enepanbHas pabouass mporpamMma MO T€OMETPUU Ha YPOBHE CPEIHETO
obmero oOpa3oBaHMsI COCTaBJI€HAa Ha OCHOBE TpeOOBAHUN K pe3yjbTaTam
ocBoerust OOIT COO, npexacraBnenssix B PI'OC COO, a takxe DenepanbHOM
IporpaMMbl BOCIIUTaHUs, OCHOBHOM oOpasoBarensHoi mporpammsl COO I'BOY
rumHazust Ne 168 IlentpansHoro paiiona Cankr-IlerepOypra, U moiexuT
HEIOCPEICTBEHHOMY NPUMEHEHUIO MpHU peanu3auuu obs3atenbHor yactu OOIT
COO.

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS ISl
oOyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, MPEABABISIEMBIX K
MaTeMaTUYeCKOMY OO0pa3oBaHUIO, W TPAJAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00ecIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHITHSIMH,
COCTABJISIFOIIIIMU OCHOBY JIJII CaMOPA3BUTHsI M HEMPEPHIBHOTO 00pa30BaHMUS,
[[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHUSA
JUYHOCTH 00yJaIOIINXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHH Ha YpPOBHE CPEAHETO OOIIero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METAlpEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHSI T€OMETPUU B HAIPaBICHUU JUYHOCTHOTO
pa3BUTHs OOywaromuxcsi, (GopMHUpOBaHUS (YHKIMOHATIHLHOM MaTeMaTH4eCKOu
IPaMOTHOCTH, U3YYCHHS PYTUX y4eOHBIX AUCHUILUIUH. PazBuTre y oOydaronmxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOXKIECHUU TCOMETPUUYCCKUX
aOCTpaKIMii, COOTHONIICHHH PEATBHOTO M HIACANTBHOTO, XapaKTepe OTPaKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO MOJICTUPOBAHUS B HAYYHOM
MO3HAHWUU M B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHUS
yYalIUXCs, a TaKKe KayeCcTB MBIIUICHUSA, HEOOXOMMMBIX U aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust siBisieTCS OAHUM W3 0a30BBIX MPEIMETOB Ha YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbllUieHHE, (GOpMUpPyEeMOe NpPU H3YYEHHH OO0y4YaroIUMUCS
MOHSATUHHBIX OCHOB T€OMETPHH U MIOCTPOCHUH IIETIOYKU JJOTUIECKUX YTBEPIKICHUN
B XOJI¢ PCUICHUS TEOMETPUYECKUX 3aJad, YMEHHE BBIIBUTATh W OIPOBEpPraTh



TUTIOTE3bl HETOCPEJCTBEHHO HCIOJIB3YIOTCS TPH PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YACTHOCTH U3 Kypca (DU3UKH.
YMeHrne OpueHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO
BCEX 00acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elioBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIHuaibHOro ObITHs, (opma
OTpaXEHUSI OKPYKAIOIIETO MHPA, YCIOBHE YCIENIHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JeHCTBUTENRHOCTH.  OmepupoBaHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI y4EeOHOM M TPYIOBOM N1E€ATEIHLHOCTH,
ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyecTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYarolIUXcsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIICCTBEHHOTO KOMITOHEHTa B
MOTOTOBKE K MPAKTHYECKOU JAEATEITHHOCTH 110 MHOTUM HAIIPABICHUSIM.
[leas ocBoeHust mporpaMmbl ydeOHoOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00OyueHus — 00IIeoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcs  4yepe3  OOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUus |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKMX 3HAHMM W JCHUCTBUM,
crenupUIHBIX TEOMETPHH, BO3MOKHOCTH YCTIEIITHOTO MPOI0JDKEHNS 00pa30BaHUS
0 CTIEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM UCTIOIH30BAHUEM F€OMETPUHU.
[Iporpamma 1o reoMeTpuu Ha ©0a30BOM YypOBHE TIpeIHAa3HAYCHA JIsl
OOyYJaroIMXCcs CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaromyecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKHUE YMEHHUSI, CBSI3aHHBIC
co crnenu@uKod TEOMETPUH ¢ HEOOXOAUMBIE [JIi JKMU3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3Y4YUTh T€OMETpHUIO Ooee
rIyOOKO, €ClIi B JaJbHEHIIEM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHHIX B MPOPECCHOHATBHON JACATETHHOCTH.
JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIUX 3anad. [IpuopuTeTHBIMH 3aJadyaMd  OCBOSHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:
e (opMupoBaHME TMTpEACTABICHUS O TEOMETPUHM KaK YacTH MHPOBOM
KyJbTYPBI K OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

e (opmMupoBaHue TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaxX BparleHUs
KaK 0 BAXHEHIINX MAaTeMAaTHUYECKUX MOJENSIX, MO3BOJISIONIUX OMKUCHIBATH
Y U3y4aTh pa3HbIC SBJIICHHUS OKPY>KAIOIIETO MUPA,;

e (opMupoBaHuMe yMEHHs pacro3HaBaTh Ha YEPTEkKax, MOACISIX U B

peaTbHOM MHUPE MHOTOTPAHHHKH U TeJla BpaICHUS;

e OBJAJCHUE METOAAMH PEIICHHs 3a/1ad Ha TIOCTPOCHHS Ha M300paKEHUIX

IPOCTPAHCTBEHHBIX QUTYD;



e (opMHpOBAaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSIMH O
MHOTOIPAaHHHUKAX M TeJaX BPALLIECHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aAJNTOPUTMAMU  pEUIEHUS  OCHOBHBIX  THIOB  3aJ]lay;
dbopMHUpoBaHHE yMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
paccyX IeHus B XOJAE PEILICHHS CTEPEOMETPHYECKMX 3aady M 3aJ1ay C
PaKTUYECKUM COAEPIKaHUEM;

e pa3BuUTHE UHTEUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH
oOy4Jarommxcs, IMO3HaBaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHI, KpUTUYHOCTH MBIIUICHUS;

e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, peNneBaHTHOU
TEOMETPUU: YMEHUE paclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTyalUsiX M IpPHU M3YyUYEHUHU IPYIMX Y4E€OHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTEHl W 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
T€OMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3aJlay, HHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YNIbTATHI.

OTIUYUTENBEHON OCOOEHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOUYEHHE B KYPC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHus 3aJ]ad, pelIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONpPEeeIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H MPOCTPAHCTBEHHOIO
MBIIJIEHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OO0Y4YEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYalllUXCsl B Kypce€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuIeHus 3a7ad Ha
CO3/laHM€  TPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBaHUE
MPOCTPAaHCTBEHHbIMU o0Opa3amu. Coznanue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJISIIHOCTh, a OIEpUpOBaHME 00pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 UCXOJAHOIO COACPKaAHUS.

OcHoBHbBIE copepkarelibHble TUHUU Kypca «['eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B MPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl M KOOPAMHATHI B MPOCTPAHCTBE». DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrmpesensercas He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOydYeHHs Ha YPOBHE CpEHETr0 001Iero o0pa3oBaHusl.

Conepxxanne 00pa30oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOeHHUs paboueil mporpamMmbl, pacHpeneN€HHbBIM 10 ToAaM OO0y4YeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIaJICHUE T'€OMETPUUYECKUMHU



MOHATUSIMUA U HABBIKAMH OCYIIECTBIISUIOCH MOCIIEIOBATENBHO U MOCTYNMATENbHO, C
cOOJIIOICHUEM TTPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUSI BKIIIOYAIUCH B
OOIIyI0 CHCTEMY T€OMETPHUYCCKUX MPEICTABICHUN OOyYarOMIMXCS, PACIIUPSS U
yrayOnsis e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha w3ydeHune reoMeTpuy OTBOIUTCS 2 4Yaca B HEJAETIO BCEro 3a JBa roja
oOyueHnus - 136 yueOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCHMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHUU:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyiebHbIE M CKpelmuBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTtei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIYphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuiebHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUJIOCKOCTH, Teopema O MPsAMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpAMOM 10  TUIOCKOCTH, TPOEKIus  (QUrypel Ha  MJIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yronapHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; TTPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHHUKAX.



Brruucinenne 5JI€eMEHTOB MHOTOTPAHHUKOB: pEOpa, MWAroOHaH, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mupamuabl. [lonsitue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromiue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTtp, paauyc, ITUaMeTp; IJIOMAAL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TNIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXKAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mi1ockocTH U B ipocTpancTBe. ClI0KeHUe U BBIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mpoctpaHcTBe. Koopaunatel BekrTopa. [Ipocreimue 3amaum B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYrUX HayKaX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCHPUUMUYHUBOCTBIO K MATEMATUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aAKTUBHOCTb); bu3ryecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKOH KYJIbTYpHI, TMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyKawIield cpeapl, IUIAHHPOBAHUS IMOCTYINKOB ¥ OIICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYEeCKOW JESITeIbHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH Uil PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOH KyJIbTYypOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHIMBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00OYUArOWUXC (0CBOeHUe
Memo008  NO3HAHUA — OKPYICAIOUie20  Mupa;  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeeICHUS  TOHATUH; YCTaHABJIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MATEMAaTUYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npeasiaraTh ~ KPUTEPUM IS BBIABICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHus yuyeOHOM 3ajauu (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUUe, MpodieMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
00BEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBHUCHUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IPOIIECCA, a TAKXKE BBIJBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
c(hOpMYITUPOBAHHBIM KPUTCPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIPUHUMATh U  (OPMYIHUPOBATh CYXKICHUS B COOTBETCTBHUH C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M MHCBMEHHBIX TEKCTaX, /1aBaTh IOSCHEHHS I10
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  TPOEKTa;  CaMOCTOATENIIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JEATENHHOCTH, TUIAHUPOBATh OPTAHHW3AIUI0 COBMECTHOM
paboThI, pacrpeaensiTh BUABI padOT, JOTOBAPUBATHCA, 00CYKIATh MPOIIECC
U pe3yJsibTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMBI» W WHBIC), BBIMOJIHATH CBOIO YacTh pabOTHI M
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]aul, BEIOUPATh CIIOCO0 peLIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIBb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a1auH;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa Ied U YCIOBUSAM, OOBACHATH
IIPUYUHBI TOCTHKECHHS WIM HENOCTHKECHUS DPE3YNbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS W3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a]a4.

OnepupoBaTh NOHATUSMU: NAPATIIETBHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAacCIlOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yIOj, TPaHd JABYTPAHHOTO YIJa,
pedpo ABYTrpaHHOTO YIiia; JIMHEHHBIA Yroj ABYTPAHHOTO yrja; IpajlyCcHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKIJIBIA W HEBBITYKJIBIN
MHOTOI'PAaHHHUK, 3JIEMEHTBI MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacro3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuia; MpU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHHUKHM,  BbIOMpass ~ OCHOBaHMS IS
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

Crpouth ce€YeHUs MHOTOIPAHHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) IJIOCKHE YEPTEKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYMH M0 00pa3iiaM Wiu
QIrOpUTMaM, TPUMEHSSI W3BECTHbIE AHATUTUYECKUE METOAbl MPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCIECHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKIAECHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pasliam Wi
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIC AHAIUTUYECKHE METOABI IIPU PEIICHUU
CTaHJAAPTHBIX MaTEeMaTUYECKUX 3aJad Ha BBIYHCICHHE YIVIOB  MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMH, MEXIy NPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YIJIOB.



Bbrancnsate 00bEMBI U TUIOIIAIU TOBEPXHOCTEH MHOTOTPAHHUKOB (IIpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (UTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIbKO IAaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUSA
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha s3bIKE T'E€OMETPUHM, MWCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJIPUYECKAs MOBEPXHOCTh, 0Opa3yromue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHHYECKOH NOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacroiokeHne chepol U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BhICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAST B MHOTOTPAHHUK WU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaembie (QUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HMHGPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaxO0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WU ajlrfOpuTMaM, NpUMEHss
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTr OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAUTE NpHUMEPHI MATEMATUUECKUX 3aKOHOMEPHOCTEW B MPUPOJE H
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKUX BEJTUYMH.
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AKTyanu3upoBath (paKThl 1 METO/IbI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME.
[Tony4dars npeacTaBiIeHHS O
MPOCTPAHCTBEHHBIX (hUTYpax,
pa3bupath mpocTeiiire npaBuia
M300paxKeHus 3TUX QUryp.
N3006paxaTh NpsMYIO U IIIOCKOCTh
Ha pucyHke. Pacrno3HaBaTh
MHOTOTPaHHHKH, TUPAMUY, KYO,
Ha3bIBaTh MX AJIEMEHTHI. JlenaTh
PUCYHOK Ky0a, TUPAMHUIbI, HAXOAUTh
OIITMOKY B HEBEPHBIX N300paKECHHSIX.
3HAKOMUTBCS C CEYEHUSIMHU, C
METOJIOM CJIE/IOB; UCIIOJIB30BaTh AJIs
IIOCTPOEHHUSI CEYEHMSI METOJL CIIENIOB,
KpaTKO 3aIUChIBATh IIaru
noctpoeHus cedenusi. Pacrosznasars
BHJ] CCUCHUS M OTHOIIICHUH, B
KOTOPBIX CEUYCHHE JIETUT pedpa Kyda,
HaXOJUTh IJIOIIAAb CEYCHHUSI.
Hcnonb3oBate nogobue npu
pElIeHnN 3a]1a4 Ha IOCTPOCHHE
CEUYEeHHI. 3HAKOMUTHCS C
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IIpsiMBIE U TUIOCKOCTH
B IIPOCTPAHCTBE.
ITapamiensHOCTB
MPSIMBIX U
IIJI0CKOCTEN

12

http://school-collection.edu.ru

http://www.math.ru

http://wmolow.edu.ru

viddeouroki.net
https://interneturok.ru/article/uroki-
matematiki

AKCHOMATHYECKUM MMOCTPOCHUEM
CTEPEOMETPHH, C AKCHOMAMHU
CTEPEOMETPHUH U CICICTBUIMH U3
HuX. MIuTrocTpupoBaTh akCHOMBI
PHCYHKaMH U TIPUMEPAMH U3
OKpY’Karotiel 00CTaHOBKH

AKTyanu3upoBaTh (PaKThl U METOAbI
IUTAHUMETPHUH, PEIIEBAHTHBIE TEME,
IIPOBOAMTH aHanoruu. [lepeuncsars
BO3MOYKHBIE CITOCOOBI PACIION0KEHUS
JIByX IPSIMBIX B IPOCTPAHCTBE,
WUTIOCTPUPOBATh UX HA MpUMeEpax.
JlaBaTh onpeneneHue
CKPEILMBAIOIINXCS MPAMBIX,
(dbopMynMpoBaTh MPU3HAK
CKPEILMBAIOIUXCS MPSMBIX U
IIPUMEHSTH €ro IIPY PEIICHUN 3a7ad.
PacnioznaBate npu3my, Ha3bIBaTh €€
aneMeHThl. CTpPOUTD CEUEeHHUs
IIPU3MBI Ha TOTOBBIX YEpTEXkKaxX.
[lepeuncnaTb BO3MOXKHbBIE CIIOCOOBI
B3aMMHOI'0 PACTIONIOXKEHHS MPSAMOI U
IIJIOCKOCTH B IIPOCTPAHCTBE,
IIPUBOJIUTH COOTBETCTBYIOILIME
IIPUMEPHI U3 pEaIbHOM JKHU3HH.
JlaBatb onpenenenue
[apaJUIEIbHOCTH MIPSIMON U
mockocti. opmynupoBaTh
IIPU3HAK NapAJUIEIbHOCTH IPSIMOU U
IJIOCKOCTH, YTBEPKICHHUE O MPAMON
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[IEPECEUYCHMUS ABYX IIJIOCKOCTEM,
IIPOXOAUINX Yepe3 MapajuleIbHbIC
npsiMble. Pemate npaktuueckue
3aJla4¥ Ha IOCTPOCHUE CEUCHUN
MHOrorpaHiuka. OObACHATh clydau
B3alMHOI'0 PACIIONOKEHUS
IJI0cKOCTeN. [laBats onpenenenue
NapajuleIbHBIX TIOCKOCTEH;
IIPUBOJIUTH IIPUMEPHI U3 PEATILHOM
KU3HH U OKpYXKaroliei 00CTaHOBKH,
WUTIOCTPUPYIOLINE NapaJIIeIbHOCTD
iockocTei. Mcenonp30BaTh NpU3HaK
NapaJUIEIbHOCTH JBYX IUIOCKOCTEM,
CBOMCTBA NapalIeNIbHBIX MIJI0CKOCTEN
IIpU pEIIeHUH 3a]a4 Ha TIOCTPOEHHUE.
OOBACHATH, UTO HA3BIBACTCS
napajuleIbHbIM IPOEKTUPOBAHUEM U
KaK BBINOJIHSIETCS TPOEKTUPOBAHHE
¢buryp Ha rmockocts. M3006paxars B
NapaJuIeIbHON MPOEKIIMH Pa3IMYHbIE
reoMeTpHUYECKUe (PUTypHI.
MonennpoBaTh peanbHblE CUTYal[U1
Ha SI3bIKE T€OMETPUH, HCCIIEI0BATh
MIOCTPOECHHBIE MOJIENIN C
UCIIOJIb30BAHUEM T€OMETPUUYECKUX
noHsATUi. Mcronb30BaTe npu
pELIEeHNN 3aa4 Ha TIOCTPOEHUE
CEUEHUH NOHATHE NapaJUIEIbHOCTH,
IIPU3HAKU U CBOMCTBA MapajIeIbHbIX
MPSIMBIX HA IIJIOCKOCTH




[IepnenuKyISIpHOCTD
MPSIMBIX U
IIJIOCKOCTEN
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AKTyanu3upoBaTh (PaKThl U METOMBI
IUTAHUMETPHUH, PEIIEBAHTHBIEC TEME,
IIPOBOJIUTH aHAIOTUU. OOBSICHATS,
KAaKOW yroJI Ha3bIBaeTCs YIJIOM
MEXy MEPEeCEKAIOINUMUCS
IPSIMBIMHU, CKPEILIMBAIOIIUMUCS
IpsIMBIMU B IPOCTpaHcTBE. JlaBath
olpesiesIeHUE NMepIeHANKYISIPHbBIX
MPSAMBIX U MPSMOH,
NEPIEHIUKYJIIPHON K IJIOCKOCTH.
Haxonuts yriel Mexnay
CKPEILMBAIOIINMUCS IPSIMBIMU B
KkyOe u nupamuze. [IpuBoanuts
IIPUMEPHI U3 PEaJIbHOM JKU3HU U
OKpYy>Karole 00CTaHOBKH,
WUTIOCTPUPYIOIIHE
MEPIEeHIUKYISIPHOCTD MPSIMBIX B
IIPOCTPAHCTBE U
NEPIEHIUKYJIIPHOCTD MPSIMOM K
m10ckocTd. PopMynupoBarthb
IIPU3HAK NEPIEHIUKYIIPHOCTU
MPSIMON U TUIOCKOCTH, TPUMEHATD €r0
Ha MIpaKTUKE: OOBSACHSTH
MepIeHIUKYIIpHOCTh pedpa Kyda u
JIMaroHaJIM €ro rpaHu, KOTopast ero
HE COJEP)KUT, HAXOIUTh JJIUHY
JUaroHaiu Kyoa. BeIaucasTh BHICOTY
IIPaBUJIILHOM TPEYTrOJIbHON U
IIPaBUJIILHOMN YETHIPEXYTOIbHOMN
nupamMus 1o JuimHam pédep. PemaTs
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3a/1a4v Ha BBIYMCIICHUS, CBSI3aHHBIE C
MEPIEHIUKYISIPHOCTHIO MPSIMOU U
IIJIOCKOCTH, C UCIIOJIb30BAHUEM IIpU
pEeLIeHUH TUTAHUMETPUYECKUX
(dakToB ¥ MeTO10B. OOBSICHATH, UTO
Ha3bIBAIOT NEPHEHAUKYIISIPOM U
HAKJIOHHOM M3 TOYKH K IIJIOCKOCTH;
MPOEKIIMEN HAKJIOHHOW Ha
INIOCKOCTh. OOBICHSITE, YTO
Ha3bIBACTCS PACCTOSTHUEM: OT TOUKH
JI0 TUIOCKOCTHU; MEXKIY
MapajuieIbHbIMU TIOCKOCTSIMU;
MEXIy NMPSMOM U NapajljieIbHON el
IIJIOCKOCTBIO; MEXKY
CKPENTUBAIOIIUMHUCS TPSIMBIMH.
Haxonuth 511 paccTossHus B
MPOCTHIX CIIydasix B Ky0Oe, mupamuse,
npusMe. MoaenmpoBaTh peaabHbIe
CUTYAIIMH Ha SI3bIKE TEOMETPUH,
MCCIIEA0BATh OCTPOCHHBIE MOJEIIHN C
HCIIO0JIb30BAHUEM I€OMETPUUECKUX
noHATui. Mcrnonp30BaTh npu
peIIeHn  3a7a4 Ha ITOCTPOCHHE
ceuenuit Teopemy Iludaropa,
CBOMCTBA MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.

VYTiel MeXAY
HIPSIMBIMH U
IUIOCKOCTSAMU
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AKTyanu3upoBaTh (PaKThl U METO/BI
IUTAaHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOJUTH aHasoruu. /laBare
OIIpEJICJIEHUE YIJIa MEXy IPSIMOil 1
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IJIOCKOCTBIO, (POPMYIIUPOBATH
TEOpeMY O TPEX NEPHEHANKYIIAPAX U
oOpaTHyro K Hel. Haxonuts yromn
MEXy NMPSMOHN U IIIOCKOCTHIO B
MHOT'OTPaHHUKE, PACCTOSTHUE OT
TOYKH JIO PAMOI Ha TJIOCKOCTH,
HCIIOJIb3Ys TEOPEMY O TPEX
nepnenaukynsapax. [Iposoaurs Ha
YyepTeKe MEePHEeHIUKYISP: U3 TOUKU
Ha NPSAMYIO; U3 TOUYKH Ha IUNIOCKOCTb.
JlaBatb onpeneneHre JByTpaHHOIO
yria u ero 31eMeHTOB. OOBACHATH
PaBEHCTBO BCEX JIMHEHHBIX YIII0OB
JIByrpanHoro yria. Haxonuts Ha
YyepTeKe JBYTpaHHbIN yroJ mpu
pedpe nmupaMuIbl, MPU3MBIL,
napasienenumnena. /lapats
OTIpe/IeNICHUE YIila MEXTY
IUIOCKOCTAMU. [[aBaTh onpenencHue
1 GOpMyIHUPOBATH MPU3HAK B3AaMHO
MEePHEHIUKYISIPHBIX TUIOCKOCTEH.
Haxoautpb yriiel Mexay MiI0CKOCTSIMU
B KyOe u nupamuie. Mcnonp3zoBaTh
IIPU PEIICHUH 3a]]a4 OCHOBHBIE
TEOPEMBI U METO/IbI IIJITAHUMETPHUH.
MoaenupoBaTh pealilbHbIE CUTYAIIUU
Ha SI3bIKE TEOMETPUH, HCCIIEN0BAThH
IIOCTPOEHHBIE MOJEIIN C
HCII0JIb30BAHNEM T€OMETPUUECKUX
noHsATui. Mcnons3oBaTe npu
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pELIEeHNN 3a]a4 Ha IOCTPOEHUE
CEUEHUN COOTHOILICHUS B
MPSIMOYTOJIBHOM TPEYroJIbHUKE

MHororpanHuku

11
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AKTyanu3upoBath (haKThl 1 METOJIbI
IJITAHUMETPUH, PEJICBAHTHBIE TEME,
MPOBOIUTH aHanoruu. /{aBare
onpeereHue napajiesenuneaa,
pacno3HaBaTh €ro BUJbl U U3y4aTh
cBoiicTBa. JlaBaTh onpeeiaeHue
MUpaMU/bl, PACIIO3HABATH BU/IbI
nupamui, GopMyJIHMpPOBaTh CBOKWCTBA
pEbep, rpaHeli U BBICOTHI
MpaBWIbHON nupamMuibl. Haxoaute
TUIONIA/Ib TTOJTHOM 1 OOKOBOM
MMOBEPXHOCTU NupamMusl. /laBath
OIpeCIICHUE YCEUEHHON TUPaMUIBL,
Ha3bIBaTh €€ PJIEMEHTHI.
®opMyIHpOBATH TEOPEMY O
TIonaau OOKOBOM MOBEPXHOCTH
IIPaBUJIBHON YCEYEHHON TUPAMUBI.
Pemate 3amaun Ha BeIYKCIIEHUE,
CBSI3aHHBIC C MMPAMUJIAMHU, A TAKKE
3a7a4i Ha TOCTPOCHUE CEUEHU.
JaBatb onpeneneHue Npu3Msbl,
pacno3HaBaTh BUbI IPU3M,
MU300pakaTh MPU3MBI Ha YEPTEKE.
Haxonuts miomanaps HOJIHOU HIIH
OOKOBOI MOBEPXHOCTH MPU3MBI.
N3ydats cooTHOIIEHUs Ditnepa s
yucia péoep, TpaHel U BEpITUH
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MHOTrOrpaHHuKa. M3yyaTtb BUIbI
IIPaBWJIBHBIX MHOTOTPaHHUKOB, X
HAa3BaHMsI U KOJIMYECTBO IPAHEH.
N3y4ats cuMMeTpHIo
MHOTI'OIpaHHUKOB. OOBSACHATH, KaKHe
TOYKH Ha3bIBAIOTCSI CHMMETPUYHBIMU
OTHOCUTEIBHO JaHHOMU TOYKH,
IIPSAIMOM WM INTIOCKOCTH, YTO
Ha3bIBAIOT LIEHTPOM, OCBIO WU
IJIOCKOCTBIO CUMMETPUHN (PUTYPBI.
IIpuBouTH IpUMEpPHI
CUMMETPUYHBIX (HUTYp B
aApXUTEKTYpE, TEXHUKE, IPUPOJE.
MonennpoBaTh pealbHble CUTYyallul
Ha SI3bIKE TEOMETPUH, UCCIIET0BATh
MIOCTPOEHHBIE MOJIEIN C
HCII0JIb30BAHUEM T€OMETPUUECKUX
MOHATHUH, UCHOIL30BaTh I10100HE
MHOT'OTPaHHHUKOB.

O0BEMBI
MHOT'OIPaHHHKOB
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AKTyanu3upoBath (paKTbl 1 METO/IbI
MJIAHUMETPHUH, PEJICBAHTHEIE TEME.
OOBACHATD, KAK U3MEPSIOTCS
00BEMBI TeJI, TPOBO/ISI AHAJIOTHIO C
M3MEPEHHEM IIONIaIen
MHOT'OYTOJIbHUKOB. DOpMYIMpPOBATH
OCHOBHEBIE CBOMCTBA 00BEMOB.
N3y4ath, BEIBOIUTE (DOPMYIIBI
00BEMa MPSAMOYTOJILHOTO
napasiesienuiena, mpu3Mbl U
nupamMuibl. Berauciasate 00béM
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IToBTOpEHME:
CEYCHMs, PACCTOSHUS
U YTJIbI

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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MPU3MBI U TUPAMUIBI 10 UX
anemeHTaM. [IpuMeHITH 00BEM TSt
pEeLIECHHS CTEPEOMETPUYECKUX 3a1a4
U JIJIS1 HAXOXKIEHUS T€OMETPUUECKUX
BEJIMYMH. Mo1eTMpoBaTh peajibHbIE
CUTYyallUH Ha SI3bIKE TEOMETPUU,
KCCIIEIOBATh TOCTPOCHHBIE MOJIEIIH C
HCIMOJIb30BAHUEM T€OMETPUUYECKUX
MMOHSATHH

CTpouTh C€UeHHE MHOTOTpaHHUKA
METOJIOM cleq0B. [laBaTh
OIPEJICIICHUE PACCTOSHUS MEKY
¢urypamu. Haxonuts paccrosiaue
MEXy NapauieIbHBIMU
IIJIOCKOCTSIMU, MEXKY IUIOCKOCTBIO U
MApaJJIENbHOM €1 NPAMOU, MEXKITY
CKpELIUBAIOILUMUCS IPSIMBIMH.
CTpouTh NTMHENHHBINA yroJ
JIBYT'PAHHOI'O YIJIa Ha YEPTEKE
MHOI'OTPaHHUKA U HaXOJIUTh €T0
BennuuHy. HaxoauTs yrisl Mexay
IIJIOCKOCTSIMU B MHOTOTpa
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AKTyanu3upoBaTh (PaKThl U METOMBI
IIaHUMETPHH, PCICBAHTHBIC TEMC,
MPOBOJUTH aHAJIOTUU. [[aBaTh onpeneeHus
ceps! 1 mapa, ux HEHTpa, paguyca,
muamerpa. Onpenensarts chepy Kak Gurypy
BpallleHus1 OKpyxHocTu. Mccnenosars
B3aMMHOE PACHOJIOKEHHUE Chephl U
IUIOCKOCTH, JIBYX c(ep, HITIOCTPUPOBATh
3TO Ha YepTekKax U PUCYHKAX.
@opMyIHMpOBATh ONIPEICIICHHUE
KacaTelbHOMU INIOCKOCTH K cpepe, CBONCTBO
U TIPU3HAK KacaTeJIbHOM MII0CKOCTH.
3HAKOMUTHCS € TEOAEC3NUECKMMU JIMHUSAMU
Ha cepe. OOBACHATD, UTO HA3BIBAIOT
LWIMHPOM, Ha3bIBaTh €r0 AJIEMEHTHI.
N3yuaTh, 00BACHATD, KaK MOJIYIUTh
OWJINHJIP TYTEM BpAILICHUS
MIPSAIMOYTOJIbHUKA. BEIBOAUTS,
HUCIIOJIB30BATH (bOpMy.]'II)I IS BBIYHUCIICHUA
IUIOIIAAY OOKOBOM MOBEPXHOCTH LMIIMHPA.
N3yuaTe, pacio3HaBaTh pa3BepTKy
mmHApa. Y300pakaTh HIUIMHID U €T
CEUEHHMs IIIOCKOCTBIO, IIPOXOIALICH Yepes
€ro OCb, MapaJUICILHON NN
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MEePIEeHANKYISIpHON ocu. Haxonute
IJIOIAAN 3TUX ceueHui. MoaennupoBaTh
pealbHbIE CUTYAIIMHU Ha A3bIKE T€OMETPHUH,
KCCIIEIOBATh TOCTPOCHHBIE MOJICIIH C
KCIOJIb30BAHUEM T€OMETPUUYECKUX
noustuil. OOBICHITE, KAKO€E TEIO
Ha3bIBAIOT KPYTOBBIM KOHYCOM, Ha3bIBaTh
€ro 3JieMeHTHI. M3ydaTh, OOBSICHSTH, KaK
MOJIYYUTh KOHYC ITyTEM BpalleHUs
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
N300paxaTh KOHYC U €r0 CEUEeHUS
IJIOCKOCTBIO0, MMPOXOIAIIECH Yepe3 oCh, U
IIJIOCKOCTBI0, IEPIEHAUKYIAPHON K OCH.
N3yuaTe, pacno3HaBaTh pa3BEPTKY KOHYCA.
BriBouTh, HCTIONIB30BATH (DOPMYJIBI TS
BBIUMCJIEHUS IUIOMAaH OOKOBOM
MMOBEPXHOCTU KOHYyca. HaxoauTe momaan
CEUYCHH, MPOXOAIUX Yepe3 BEPIINHY
KOHYCa WJIH MEePIEeHIUKYIISIPHBIX €r0 OCH.
OOBACHATH, KAaKOE TEJIO Ha3bIBACTCS
yceu€HHBIM KOHYCOM. M3yuaTh, OOBICHSTH,
KaK €ro MoJIy4uTh MyTEM BpAILIEHUS
MIPSIMOYTOJIBHOW Tpaneuuu. BeIBOAUTS,
MPUMEHATH (POPMYITY JJISI BBIYUCIICHUS
101 OOKOBOM IMOBEPXHOCTH
YCE4EHHOT0 KOHYyca. AKTyaJIu3upOBaTh
(aKThl ¥ METO/IbI TNITAHUMETPHH,
peneBaHTHbIE TEME, IPOBOAUTH AHAJIOTHUH.
Pemates cTepeomerpuyeckue 3a1auu,
CBSI3aHHBIE C T€JIaMU BpalICHUs,




IIOCTPOECHUEM CEYEHUU TeJ BPALLEHHUs, C
KOMOUHAIMSIMU TeJl BpallleHUs U
MHOI'OIPAHHUKOB Ha HaXOXXIEHUE
reOMEeTpUYECKUX BesnuuH. Mcronp30Barh
IIPU PELIEHUU CTEPEOMETPUYECKUX 3a1a4
TUTAHUMETPUYECKUE (PaKThl U METOBI
3a/1a4d Ha BBIYMCIICHUE U JJOKA3aTeIbCTBO.
MopennpoBaTh peajIbHbIE CUTYallMU Ha
S3bIKE TEOMETPUH, UCCIIEI0BATh
ITIOCTPOEHHBIE MOJIEIHN C UCIIOJIB30BAHUEM
rE€OMETPUUYECKUX TTOHATUI

2

OO0BEMBI TET
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AKTyanu3upoBath (paKThl U METO/IbI
IUTAHUMETPHUH, PEJIEBAHTHBIE TEME,
IIPOBOAUTDH aHAIOTMH. BEIBOAUTE,
UCMOJIb30BaTh GOPMYIIBI 0OBEMOB: MPU3MBI,
LWIMH]IpA, TMPAMUJIBI, KOHYCA; YCEUEHHOM
MIMPaMUJIbI U yCEUEHHOTO KOHYyca. Pemars
CTEpPEOMETPUUECKHE 3a/1a4H, CBSI3aHHBIE C
BbIUUCIIeHNEM 00BEMOB. DOpMyIHpPOBATH
OTpe/ieJIeHUE 1IapOBOT0 CETMEHTA,
LIapOBOTO CJI05, IIIAPOBOT'0 CEKTOpA.
[TpumeHsTH POPMYIIBI A1 HAXOKACHUS
00BEMOB IIAPOBOTO CETMEHTA, IIaPOBOTO
cekTopa. Pemate ctepeomeTpuueckue
3aJ]auu, CBA3aHHbIE C 00bEMOM I11apa U
iomaabio chepsl. MonenupoBarsb
peaJIbHbIE CUTYallUH Ha SI3bIKE TEOMETPUH,
HCCIIEIOBATh MOCTPOEHHBIE MOJIENH C
HCIOJIb30BAaHUEM T€OMETPUUYECKUX
MOHATUN. AKTYaTu3upoBaTh (HaKThI U
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Bexkrops! u
KOOPJIMHATHI B
IIPOCTPAHCTBE

15

http://school-collection.edu.ru
http://www.math.ru
http://wmolow.edu.ru
viddeouroki.net
https://interneturok.ru/article/uroki-
matematiki

METO/IbI IJITAHUMETPHUH, PEJIEBAHTHBIEC TEME,
IIPOBOJIUTH aHaNOruu. Pemate
CTEPEOMETPUYECKUE 3a/1a4U, CBSI3aHHBIE C
COOTHOILIIEHHEM 00bEMOB U IIOBEPXHOCTEH
MOI00HBIX T€J B MPOCTPAHCTBE.
MoaenupoBaTh peajibHbIE CUTYallUU HA
SI3bIKE T€OMETPHUH, UCCIEA0BATH
ITIOCTPOEHHBIE MOJIENH C UCIIOJIB30BAaHUEM
F€OMETPUYECKUX MOHATUI

AKTyanu3upoBath (haKThl 1 METOJIbI
[JIAHUMETPUU, PEIICBAHTHBIE TEME,
MPOBOAUTH aHanmoruu. OnepupoBaTh
MOHATHEM BEKTOP B IPOCTPAHCTBE.
@opMyIMpPOBATH ITPABUIIO
MapaJuIeenuIie1a Py CI0KEHUU
BeKTOpOB. CKIa/1bIBaTh, BHIYUTATh
BEKTOPBI, YMHOXKaTh BEKTOP HA YUCJIO.
N3ydars OCHOBHBIE CBOWCTBA ATUX
onepauui. /[aBars onpenenenue
MPSAMOYTOJIBHOM CUCTEMBI KOOPJIUHAT B
MPOCTPaHCTBE. BhIpa3uTh KOOPAMHATHI
BEKTOpA 4epe3 KOOPAUHATHI €r0 KOHIIOB.
BriBouTh, MCTIONIB30BaTh (YOPMYITY JITTUHBI
BEKTOPA U PACCTOSTHUS MEXIY TOUKAMHU.
Bripaxkats CKaJIIpHOE NMPOU3BEICHUE
BEKTOPOB YEPE3 UX KOOPAUHATBHI,
BBIUUCIIATH YTOJI MEXKY IByMsI BEKTOpaMHu,
JIBYMs IpsiMbIMH. HaxouTh yromn Mexay
MPSAMON U TJIOCKOCTBIO, YTOJI MEXAY IBYMSI
IUIOCKOCTSIMHM aHATUTUYECCKUMH METOIaMHU.



http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

BreIBOIUTE, NCTIONB30BATH GOPMYITY
PaCCTOSTHHS OT TOYKH JI0 TUIOCKOCTH.

IToBTOpEHME,
0000111eHHE,
CHCTEeMaTH3aIus
3HAHHUHN

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

20

68

https://math-ege.sdamgia.ru

http://mathege.ru

Pemate nmpocreiimue 3axayu Ha
HaxO0’KJICHUE JUIMH U YTJIOB B
reOMETPHUECKUX (PUTYpax, MIPUMEHSThH
teopemy IIudaropa, TeopeMbl CHHYCOB U
KocuHycoB. Haxonuts miomans
MHOTI'OYI'OJIbHUKA, Kpyra. PacriozHaBath
110/100HbIE (GUTYPBI, HAXOIUTH OTHOIIEHUS
JUIMH U 1utomanei. Mcnonb3oBats pu
PEILICHUH CTEPEOMETPUIECKHX 3a/1a4 (DaKThI
Y METO/BI ITITaHUMETPUHU



https://math-ege.sdamgia.ru/
http://mathege.ru/

HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

JarTa nzydyenus

Bcero

KoHnTtpoJbHbie
padoThI

ITo niiany

IIo ¢pakTty

DJIeKTpOHHbIe U (pPOBbIE
o0pa3oBaTesibHbIE Pecypchl

OCHOBHBIE TTOHATHS
CTEpEOMETPUU: TOUKA, IIpsAMas,
IUIOCKOCTh, IPOCTPAHCTBO.
IIpaBuna n3obpaxxeHus Ha
PUCYHKaX: H300pakeHUs
IUIOCKOCTEH, MapajuiebHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

IlonsTus: MepeCceKarommecs
IIJIOCKOCTH, IIEPECCKAIOIIUCCA
npsamMas U JIOCKOCTb

IlonsTus: NepeCeKarommecs
IIJIOCKOCTH, IIEPECCKAOIINUCCA
npsamMas U mI0OCKOCTb

http://www.math.ru

http://wmolow.edu.ru

https://interneturok.ru/article/uroki-
matematiki

3HAaKOMCTBO C MHOTOI'PaHHHMKAaMHU,
n300pakeHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIUOHHBIX
yepTekax

http://school-collection.edu.ru

HauanpHabie cBenenns o kyoe u
MIAPAMUIE, UX Pa3BEPTKU U
monenu. CeueHns
MHOTOTPaHHUKOB

http://wmolow.edu.ru

HauanpHbie cBenenus o kyoe u

http://www.math.ru



http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/

ApaMUJe, X pa3BEPTKU U
monenu. CeueHus
MHOTOTPaHHUKOB

INousarue 06 aKCHOMaTHIECKOM
MMOCTPOCHHUH CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U
CIEACTBHS U3 HUX

http://school-collection.edu.ru

IlousiTne 06 aKCMOMAaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUH:
AKCHOMBI CTEPEOMETPUH 1
CIIEICTBUS U3 HUX

https://interneturok.ru/article/uroki-

matematiki

10

11

12

[TonsATHe 06 akCHOMAaTUYECKOM
IOCTPOEHUH CTEPEOMETPUU:
aKCUOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

[TonsaTne 06 akCHOMaTHYECKOM
MOCTPOEHUH CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUU U
CIIEJICTBUS U3 HUX

B3aumHoe pacnosnoxeHue npsMbIx
B IIPOCTPAHCTBE:
NepeCceKaroIInecs, apauiebHbIe
U CKpEeILMBAIOIINECS TIPSIMbIE

[TapannenpsHOCTH NPSIMBIX U
IJIOCKOCTEM B IIPOCTPAHCTBE:
MapajuieabHbIE IPSMbIC B
MIPOCTPAHCTBE; MAPaJUIEIbHOCTh
TPEX MPSAMBIX

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

http://www.math.ru

http://www.math.ru

13

HapaHHeHLHOCTB MMPAMBIX U

http://wmolow.edu.ru



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/

IJIOCKOCTEHN B POCTPAHCTBE:
[TapannensHOCTD NPSIMOM U
IJIOCKOCTH

VYIIIBI ¢ COHAINPABICHHBIMU

https://interneturok.ru/article/uroki-

14 -
CTOPOHAMU matematiki
Vroa Mexay NpsSIMBIMH B
15 Ay TP http://school-collection.edu.ru
MPOCTPAHCTBE
Vroa Mexay NpsSMBIMH B
16 Ay P http://wmolow.edu.ru
MPOCTPAHCTBE
ITapamnenbHOCTE IIIOCKOCTEN:
17 P http://www.math.ru
napajuieJIbHbIe TIOCKOCTH
CBoHCTBa MapajuIeIbHBIX .
18 = p http://school-collection.edu.ru
IUIOCKOCTEN
[Ipocreiimume npocTpaHCTBEHHBIE . ] .
19 (DUrypbI Ha IIOCKOCTH: TeTpas https://interneturok.ru/article/uroki-
yp - TeTpadIp, matematiki
KyO, mapasienenumne/
. https://interneturok.ru/article/uroki-
20 Iloctpoenue ceuennii -
matematiki
. https://interneturok.ru/article/uroki-
21 [TocTpoenwne ceuenuit -
matematiki
KonTponbHas pabota mo Teme
"[IpsiMBIE€ U IJIOCKOCTH B
22 p http://www.math.ru
npoctpanctse. [lapamiensHOCTh
MPSIMBIX U IIJIOCKOCTEN"
[lepneHMKyIAPHOCTD NPSMOM U
23 IIJIOCKOCTH: TIEPIICHAUKYJIIIPHBIE http://www.math.ru
MpsIMbIE B IPOCTPAHCTBE
24 [IpsiMble mapasnienbHbIC U http://wmolow.edu.ru



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/

NECPHNCHAUKYIIAPHBIC K IIJIOCKOCTHU

[Ipsimble napasuienbHbIe U

https://interneturok.ru/article/uroki-

25 IEPIIEHANKYJISIPHBIE K TIIIOCKOCTH matematiki

26 HpHSH?K HEPHCHANKYIAPHOCTH http://school-collection.edu.ru
MPSAMON U TIIOCKOCTH

27 HpmHilK TCPTCHAIIYIAPHOCTH http://wmolow.edu.ru
MPSAMON U TIIOCKOCTH

28 Teopema o HpﬂMOHU http://www.math.ru
MEPIECHANKYISIPHOMN MIJIOCKOCTH

29 Teopema o HpHMOHv http://school-collection.edu.ru
MEePIEHIUKYISIPHON MIJIOCKOCTH

30 Teopema o npsamon https://in_te_rneturok.ru/article/uroki—
MEPIEHANKYISIPHOMN TIJIOCKOCTH matematiki
[lepnenauKynsip U HAKIOHHBIE:

31 paccTossHUE OT TOYKHU J10 https://in_te_rneturok.ru/article/uroki—
IJTIOCKOCTH, PACCTOSIHUE OT matematiki
PSIMOM A0 MIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:

32 paccTostHue OT TOYKHU 10 https:// in_te_rneturok.ru/article/uroki-
IJTIOCKOCTH, PACCTOSIHUE OT matematiki
MPSIMOM A0 MIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:

33 paccTossHUuE OT TOYKHU J10 http://www.math.ru
IJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM A0 MIIOCKOCTH
[lepnenauKynsip U HAKIOHHBIE:

34 paccTostHue OT TOUYKHU J0 http://www.math.ru

IJIOCKOCTH, paCCTOSAHUC OT



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/

IPSIMOM A0 IIJIOCKOCTH

VYTIibl B IPOCTPAHCTBE: YIOJ

35 . http://wmolow.edu.ru
MEXAY IIPSAMOU U INIOCKOCTBIO
36 JIByrpaHHbIN yTOJ, JMHEHHBINA https://interneturok.ru/article/uroki-
YTOJI IByTPaHHOTO yTiia matematiki
BYTpaHHBIN YToJ1, IMHEUHBIN .
37 JByrp yr http://school-collection.edu.ru
YTOJI IBYTPaHHOTO yTiia
[leprieHIUKYISIPHOCTD
IJIOCKOCTEN: IPHU3HAK
38 p http://wmolow.edu.ru
IEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTEH
[leprieHIUKYISIPHOCTD
IUIOCKOCTEM: IIPU3HAK
39 p http://www.math.ru
MEPIEHIUKYIAPHOCTH IBYX
IJIOCKOCTEN
[lepnieHIUKYISIPHOCTD
IJIOCKOCTEN: TIPU3HAK )
40 p http://school-collection.edu.ru
MePIEeHIUKYIIPHOCTH ABYX
IJIOCKOCTEH
41 TeoneMa 0 ThéX eDMeHIIKYIsDAX https://interneturok.ru/article/uroki-
P R P JHKYIAP matematiki
42 TeobeMa 0 ThEX TenpeHIIKYISDAX https://interneturok.ru/article/uroki-
p P P JUHKYIAP matematiki
43 Teopena 6 ThiX HeneHIHKVIhaX https://interneturok.ru/article/uroki-
P B P JHKYIAP matematiki
KonTponpHas paboTa mo Temam
"TlepreHAUKYIIPHOCTD MPAMBIX U
44 PHCHAMKYIAD p http://www.math.ru

mockocTeil" u "YTibel Mexay
MIPSIMBIMU U TUIOCKOCTSIMH"



http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/

45

46

47

[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ JIEMEHTHI
MHOI'OTPaHHUKA, BBITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKH;
pa3BEPTKAa MHOTOIPAHHUKA

IIpusma: n-yronpHas npusma;
I'PaHU ¥ OCHOBAHUS NIPU3MBI;
IpsiMasi U HaKJIOHHAs! IPU3MBI;
O0KOBast ¥ OJIHAsI TIOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen,

MPSIMOYTOJIbHBIN Tapasieenure]
U €r0 CBOMCTBA

http://www.math.ru

http://wmolow.edu.ru

https://interneturok.ru/article/uroki-

matematiki

48

[Impamua: N-yroapHas NUpaMuaa,

rpaHy ¥ OCHOBaHHE TTHPAMHU/IBL;
OO0KOBas U MOJIHAs TOBEPXHOCTh
UpaMHUIbI; IPaBHIIbHAS U
yced€HHas mupamuia

http://school-collection.edu.ru

49

50

[IpaBunbHBIE MHOTOTPAaHHUKHU:
MOHSTHE TTPABUIILHOTO
MHOTOTpaHHUKA; MPaBUIIbHAS
Mpu3Ma U NMpaBUIbHAS MTUPAMHUJIA;
MpaBUJIbHAS TPEYTOJIbHAS
MUpaMuia U IPaBUIbHBINA
TeTpa’ip; Kyo

[IpencraBnenue o mpaBUIbHBIX
MHOT'OTPaHHUKAX: OKTa’3p,
JOJIEKadIp U UKOCA3P.

http://wmolow.edu.ru

http://www.math.ru

51

CummMmeTpusi B TPOCTPAHCTBE:

http://school-collection.edu.ru



http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/

CUMMETpPHSI OTHOCUTEIIBHO TOYKH,
MPAMOM, MIIOCKOCTH. DJIEMEHTBI
CUMMETPHUH B NTUpaMUIAX,
napajuiejenumneax, MpaBUIbHbIX
MHOT'OTPaHHUKAX

Brlunciienue 3j1eMEHTOB

https://interneturok.ru/article/uroki-

52 MHOTOTPaHHUKOB: pEOpa, 1 maternatiki
JaroHalu, yIJibl
[Tnomanp 60KOBOM OBEPXHOCTH U
IOJIHOU MOBEPXHOCTH IIPAMOUI . . .
p P . https://interneturok.ru/article/uroki-
53 MIPU3MBI, TUTOIIAh OCHOBAHUM, 1 -
. matematiki
TeopemMa 0 OOKOBOM MOBEPXHOCTH
MPSMOU MPU3MBbI
[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTH IIPABUILHOMU . . .
54 - ai - TeopeMa R — 1 https://interneturok.ru/article/uroki-
P VH » TEOP m s . matematiki
OOKOBOI MOBEPXHOCTH YCEUEHHOM
MTUPAMHU/TBI
KonrpomnsHas padora 110 teme
55 " P P " 1 http://www.math.ru
MHororpanHuku
56 ITousarue 06 00bEME 1 http://www.math.ru
57 O06BEM TUpaMuIBI http://wmolow.edu.ru
https://interneturok.ru/article/uroki-
58 O0BEM TUpaMUIBI 1 D -
matematiki
59 O0BEM TUpaMUIBI 1 http://school-collection.edu.ru
60 O0BEM mupamMuIsI 1 http://wmolow.edu.ru
61 O0BEM TTPU3MBI 1 http://www.math.ru
62 O06BEM IPU3MBI 1 http://school-collection.edu.ru



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/

63

O06BEM IPU3MBI

https://interneturok.ru/article/uroki-

matematiki

64 KonrponsHas pabora o teme 1 https://in.te_rneturok.ru/article/uroki—
"O0BEMBI MHOTOTPAHHUKOB" matematiki
[ToBTOpeHue, 0600IIEHNE

65 CHCTEMAaTHU3allKs 3HAHHIA. 1 https:// in_te_rneturok.ru/article/uroki-
ITocTpoeHue ceueHuii B matematiki
MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Brruncnenmue paccTOSHUNA: MEXKAY

66 JIBYMsI TOUKaMH, OT TOUKH J10 1 http://www.math.ru
MPSAMOM, OT TOYKH JI0 TFIOCKOCTH,
MEXTy CKPEIINBAIOIIUMUCS
MPSIMBIMUA

67 HToroBasi KOHTpoOJIbHAsE paboTa 1 fttpe:fimath-ege sdamgis.

http://mathege.ru

[ToBTOpEeHue, 06001IEHNE
cUCTeMaTHu3alis 3HaHHH.
BrrunciieHue yrioB: MEX i

68 CermﬂBammeHCH HpHML};MI/I 1 https://math-ege.sdamgia.ru

. ’ http://mathege.ru
MEX1y IPSIMOH U IIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXKITY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
https://math-ege.sdamgia.ru/
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://mathege.ru/

11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

JaTa uzydyenus

Bcero

KoHTpoJibHbIE
padoThI

ITo niany

ITo ¢gakTty

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesbHbIE pecypchl

Cdepa u map: ueHTp, paauyc,
JMaMeTp; IUIOIIAb TTOBEPXHOCTH
cepsl

B3aumMHoe pacrionioxxeHue chepsl
Y TUTOCKOCTH;, KacaTellbHas
TUIOCKOCTB K cepe; TIomaib
cepsl

B3auMHoe pacrionioxxeHue cepsl
Y IJIOCKOCTH; KacaTebHast
MIJIOCKOCTH K cepe; miomaas
cdepbl

N3o00paxenue cdepsl, mapa Ha
riockoctu. CeyeHus mapa

http://www.math.ru

http://wmolow.edu.ru

https://interneturok.ru/article/uroki-

matematiki

http://school-collection.edu.ru

]_II/IJ'II/IH)IpI/I‘-IGCKaSI HOBerHOCTI),
oOpa3zyromue MUINHIPHIECKOM
MMOBEPXHOCTH, OCh

WJIAHIPHYECKON TTOBEPXHOCTH

http://wmolow.edu.ru

Hunuaaprdeckas MOBEPXHOCTD,
oOpa3zyromue MUITHHIPHIECKON
MTOBEPXHOCTH, OCh

WJIMHIPUYECKON TTOBEPXHOCTH

http://www.math.ru

Hununanap: ocHoBaHUs U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas u

http://school-collection.edu.ru



http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/

OCBb; IIOIIaab OOKOBOM M ITOIHOH
8noBepxHOCTH

]_II/IJII/IHI[pI/I‘IeCKaSI IMOBCPXHOCTD,
o0pa3yroIne UIHHIPHISCKON
MMOBEPXHOCTHU, OCh

HHHHHHPHHGCKOﬁ IOBCPXHOCTU

https://interneturok.ru/article/uroki-

matematiki

N300pakeHne LMIMHIpPA HA
mockocty. Pa3zséprka
umuHapa. CeueHus: HUIMHIpA
(TUIOCKOCTBIO, MapaIICIbHON UITH
MEPIEHIUKYISIPHONU OCH
IAJTUHIPA)

https://interneturok.ru/article/uroki-

matematiki

10

Konnueckas noBEpXHOCTB,
oOpa3zyromire KOHMUYeCKOU
ITIOBEPXHOCTH, OCh Y BEPIIHHA
KOHHMYECKOU ITOBEPXHOCTH

https://interneturok.ru/article/uroki-

matematiki

11

12

13

Konyc: ocHOBaHuUe U BepIIMHA,
oOpa3ymolas 1 och; IJI0LIa1b
OOKOBOM U MOJTHON MOBEPXHOCTH
Konyc: ocHOBaHuUe U BepIIMHA,
o0pa3yrolas 1 0Ch; MJIOIAb
OOKOBOI1 U MOJIHON MOBEPXHOCTH
Konyc: ocHOBaHue U BepIIMHA,
o0pa3yrolas 1 ocCh; MIO0IAIb
OOKOBOM U MMOJIHOW MOBEPXHOCTH

http://www.math.ru

http://www.math.ru

http://wmolow.edu.ru

14

VY ceu€HHbIN KOHYC: 00pa3yrolue
" BBICOTA, OCHOBaAHHA U OoKoBas
IIOBEPXHOCTh

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

N300pakeHne KoHyca Ha
wiockocTh. Pa3BépTka KoHyca.
Ceuenust KoHyca (IIOCKOCTEIO,

15 9 http://school-collection.edu.ru
napajuieIbHONH OCHOBAHUIO, U
IJIOCKOCTBIO, TIPOXO/ISIIICH Yepe3
BEPILUHY)
16 Kowburauns rex Bpatenis u http://wmolow.edu.ru
MHOT'OTPaHHUKOB
17 KoMOuHamnwst Ten BpalieHus u hitp: /. math.ru
MHOT'OTPaHHUKOB
MHororpaHHuK, OITMCaHHBIHA
18 0K0110 Cheper; Chepa, BrncaiHa http://school-collection.edu.ru
B MHOTOTPaHHUK WUJIU B TEJIO
BpaIieHus
MHororpasHHuk, ONUCaHHbIN
19 okono chepsr; chepa, BrcaHHAS https://interneturok.ru/article/uroki-
B MHOTOTPaHHUK UJIH B TEIIO matematiki
BpaIieHus
20 KonrtponbHas pabora no teme https://interneturok.ru/article/uroki-
"Tena Bpamenus" matematiki
91 [Tonsitue 06 00BéMe. OCHOBHBIC https://interneturok.ru/article/uroki-
CBOMCTBa 00HLEMOB TEI matematiki
29 HOHuﬂTne 00 0"61,éMe. OCHOBHBIE htto:/Avww.math.ru
CBOMCTBA 00BEMOB TEJI
23 O0BEM nMIMHIpPA, KOHYCA http://www.math.ru
24 O06bEM UIHHpa, KOHyCa http://wmolow.edu.ru
N https://interneturok.ru/article/uroki-
25 O06bEM IUIMHpA, KOHYCa

matematiki



http://wmolow.edu.ru/
http://www.math.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

26

O06BEéM mapa u wiomaas chepst

http://school-collection.edu.ru

27 O06bEM mapa u wionaab chepsl http://wmolow.edu.ru
28 O06BEM mapa u wiomaas cheps http://www.math.ru
[TogoOHEbIe Tena B MPOCTPAHCTBE.
CoOTHOILIEHUS MEXK _
29 Y . http://school-collection.edu.ru
TUIOMIA/ISIMH TTOBEPXHOCTEH,
00BbEMaMH IMOIOOHBIX TEII
[TonoOHEBIE TENla B MPOCTPAHCTBE.
30 CoOTHOIICHUS MEXTY https://interneturok.ru/article/uroki-
IJIONIAJAsIMHA TOBEPXHOCTEM, matematiki
00BbEMaMH IMOTOOHBIX TEII
[TonoOHEbIE TENa B MPOCTPAHCTBE.
31 CooTHOLIEHUS MEXKTY https://interneturok.ru/article/uroki-
TTONIAASIMUA TTOBEPXHOCTEM, matematiki
00BbEMaMHU OJOOHBIX TEN
[Tono6HbIE Tena B MPOCTPAHCTBE.
39 CooTHoI1IEHUS MEXKTY https://interneturok.ru/article/uroki-
MJIOIIAIIMU [TOBEPXHOCTEH, matematiki
00BbEMaMHU MOJOOHBIX TEN
KonTponbHas paborta mo reme
33 " P "p http://www.math.ru
OOBeMEI Tel
BexTop HaA IITOCKOCTH U B
34 p http://www.math.ru
MIPOCTPAHCTBE
Cl1oKeHHE U BEIYUTAHUE
35 http://wmolow.edu.ru
BEKTOPOB
36 CrnoXeHHE U BIUNTAaHHUE https://interneturok.ru/article/uroki-
BCKTOPOB matematiki
37 YMHOKEHUE BEKTOpa Ha YUCIIO http://school-collection.edu.ru



http://wmolow.edu.ru/
http://www.math.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

38

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJITAHAPHBIM BEKTOPaM.
[IpaBuno napannenenunena

http://wmolow.edu.ru

39

Pasnosxenune BekTopa 1o TpéM
HCKOMIUIaHAPHBIM BECKTOPAM.
[IpaBuio nmapasienenumnena

http://www.math.ru

40

41

42

43

44

Pemenue 3anay, cBA3aHHBIX C
IIPUMEHEHHUEM IIPABUII JCHUCTBUI
C BEKTOpaMu

[IpsimoyronbHas cuctema
KOOpJUHAT B MPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3aga4yu B
KOOpAHMHaTax

[IpsiMmoyronbHas cucteMa
KOOPJAMHAT B MPOCTPAHCTBE.
Koopaunatsl BekTopa.
[Ipocreiimme 3agauu B
KOOpAHMHAaTax

Yroa Mexay BEKTOpaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

VYroa Mexay BEKTOpaMH.
CkansipHO€ IPOU3BEIEHUE
BEKTOPOB

http://school-collection.edu.ru

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

https://interneturok.ru/article/uroki-

matematiki

http://www.math.ru

45

Beruucnenue yrios Mexy
MPSIMBIMH U TUIOCKOCTSIMHU

http://www.math.ru

46

KoopauHaTHO-BEKTOPHBII METOA

http://wmolow.edu.ru



http://wmolow.edu.ru/
http://www.math.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://www.math.ru/
http://www.math.ru/
http://wmolow.edu.ru/

IIPU PELICHUH I€OMETPUUECKUX
3a1a4

47

48

49

50

KoopanHaTHO-BEKTOPHBIN METO
IIPU PELICHUH FEOMETPUYECKHUX
3a1a4

KonTponbhas pabota no teme
"BekTopbl 1 KOOPJMHATHI B
npocrpaHcrae”

[ToBTOpEeHME, 0000IIEHNE 1
CHCTEMaTH3aIHs 3HAHUH.
OcHoBHbIe GUTYPBI, PAKTHL,
TEOPEMBI Kypca IIAaHUMETPUU

[ToBTOpEeHME, 0000IIEHNE 1
CUCTEMaTHU3aIMs 3HAHWUH.
OcHoBHbIE QUTYpPBI, aAKTHI,
TEOpEeMBI Kypca MIaHUMETPUU

https://interneturok.ru/article/uroki-

matematiki

http://school-collection.edu.ru

http://wmolow.edu.ru

http://www.math.ru

51

[ToBTOpenue, 06o0IIEHNE U
cUCTeMaTu3alus 3HaHUi. 3a1aun
TUTAHUMETPUHU U METOJIbI UX
pelieHus

http://school-collection.edu.ru

52

[ToBTOpeHue, 0600IEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3amaun
TUTAHUMETPUHU M METOJIBI UX
peuieHus

https://interneturok.ru/article/uroki-

matematiki

53

[ToBTOpenue, 0600IEeHNE U
cHCTEMaTH3aINsI 3HAaHUH.
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTEpEOMETPUU

https://interneturok.ru/article/uroki-

matematiki



https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
http://wmolow.edu.ru/
http://www.math.ru/
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki
https://interneturok.ru/article/uroki-matematiki

[ToBTOpeHUE, 0600IICHNE 1
CHCTeMaTH3allns 3HAHUA.

https://interneturok.ru/article/uroki-

>4 OcHoBHBIE GUTYPBI, (DAKTHI, matematiki
TEOPEMBI Kypca CTEPEOMETPUH
[ToBTOpeHUE, 0600IICHNE 1

55 CHUCTEMaTHU3aIMs 3HAHHMH. htt:/Avww.math.ru
OcHoBHBIE GUTYPBI, (DAKTHI,
TEOPEMBI Kypca CTepEOMETPUHI
[ToBTOpenue, 0600mIEHNE 1

56 CHCTEMAaTHU3allMs 3HAHUH. https:// in_te_rneturok.ru/article/uroki—
OcHoBHbIE QUTYPHI, PAKTHI, matematiki
TEOPEMBI Kypca CTepEOMETPUHI
[ToBTOpenue, 0600IICHNE 1

57 CHCTEMaTH3aINsI 3HAaHUH. http://www.math.ru
OcHoBHbIE QUTYPBI, PAKTHL,
TEOPEMBI Kypca CTepEOMETPUHI

58 HroroBast KOHTpOJIbHAS paboTa ttps://math-ege.sdamgia.ru

http://mathege.ru

59 IToBTOpenue, 00o01IEHNE U https://math-ege.sdamgia.ru
CHCTeMaTHu3alus 3HaHuH http://mathege.ru

60 [ToBTOpeHue, 0600IEeHNE U https://math-ege.sdamgia.ru
cucTeMaTu3alus 3HaHu! http://mathege.ru

61 [ToBTOpeHue, 06001IEHNE 1 https://math-ege.sdamgia.ru
cucTeMaTu3alus 3HaHu! http://mathege.ru

62 [ToBTOpeHUe, 06001IeHNE 1 https://math-ege.sdamgia.ru
CHCTeMaTHu3alus 3HaHu’ http://mathege.ru

63 [ToBTOpenue, 0600mEeHNE U https://math-ege.sdamgia.ru

cucTeMaTH3alus 3HaHUH

http://mathege.ru



https://interneturok.ru/article/uroki-matematiki
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http://mathege.ru/
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https://math-ege.sdamgia.ru/
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://mathege.ru/
https://math-ege.sdamgia.ru/
http://mathege.ru/

[ToBTOpeHUE, 0600IICHNE 1

https://math-ege.sdamgia.ru

64 cucTeMaTu3alus 3HaHUH . http://mathege.ru

65 [ToBTOpenue, 0600IEHNE 1 1 https://math-ege.sdamgia.ru
cCHUCTEMaTHU3alus 3HAHUI http://mathege.ru

66 [ToBTOpeHuE, 0600IIEHNE U 1 https://math-ege.sdamgia.ru
cucTeMaTu3alus 3HaHU! http://mathege.ru

67 [ToBTOpenue, 0000IIEHNE 1 1 https://math-ege.sdamgia.ru
cucTeMaTu3alus 3HaHU! http://mathege.ru

68 [ToBTOpenue, 0000IIEHNE 1 1 https://math-ege.sdamgia.ru
CHCTEMAaTHU3alUs 3HAHUI http://mathege.ru

OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://math-ege.sdamgia.ru/
http://mathege.ru/
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Maremarnka: ajaredpa u Hayajga MaTeMaTHYECKOTO aHaJIn3a, TeOMETPHS.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPUAJIbBI 1JISA YUUTEJIA
['eometpust. unaktuueckue matepuaisl. 10 kinace/ b.I'. 3uB. — M.
IIpocBenienue

I'eomerpus. Aunaktuueckue matepuainsl. 11 knace/ b.I'. 3uB. — M.

[Ipocsemienne

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://school-collection.edu.ru

http://www.math.ru

http://wmolow.edu.ru

viddeouroki.net

https://interneturok.ru/article/uroki-matematiki

https://math-ege.sdamgia.ru

http://mathege.ru
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