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INOACHUTEJIBHASA 3AIIMCKA

PabGouass mnporpamma yueOHOrO Kypca «l['eomerpusi» 0a30BOro ypoOBHSA JiA
obyugaroruxcst 10 —11 kmaccoB pa3zpaborana Ha ocHoBe DenepanbHOTO TOCYIapPCTBEHHOTO
00pa30BaTeNbHOTO CTaHJapTa CpPeIHEro o0Iero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX
MHUPOBBIX TPeOOBaHUMN, TPEABIBISIEMBIX K MATEMAaTHICCKOMY OOpa30BaHUIO, U TPATULIAN
poccuiickoro oOpa3oBaHus. Peammsamms mporpamMmbl  o0ecriedMBacT — OBJIAJICHUE
KITIOYCBBIMH ~ KOMIICTCHIIMSIMK, COCTaBIISIONIUMH  OCHOBY JIJII  CAMOPA3BUTHUS |
HEIMPEPHIBHOTO  00pa30BaHUs, IEIOCTHOCTh  OOMICKYJIBTYPHOTO, JIMYHOCTHOTO U
MO3HABATEIILHOTO PA3BUTHSI INYHOCTH 00YUAIOIIHUXCSI.

HEJIA U3YUEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca reoMeTpuM Ha YpOBHE CPEIHEro OO0IIero oOpa3oBaHUs
00yCIIOBIIeHA MPAKTUYECKOM 3HAYMMOCTBIO METANIPEAMETHBIX U MPEAMETHBIX PE3YJIbTATOB
oOy4eHHS TEOMETPHMM B HAMpaBICHWW JIMYHOCTHOTO Pa3BUTHA  OOyJaromiuxcs,
dbopmupoBaHusS (PYHKITMOHATBPHOW MAaTeMAaTHYEeCKOW TPAMOTHOCTH, H3YyYCHHs JPYTUX
y4eOHbIX IUCHMIUIMH. Pa3Bute y oOydaronmuxcsi TpaBWIBHBIX MPEACTABICHUN O
CYIIHOCTH U MPOUCXOXKJICHUU T€OMETPUUECKUX aOCTpaKIUid, COOTHOIICHUH PEAIbHOTO U
UJICATbHOTO, XapaKTepe OTPAKEHHsI MATEMATUYECKOM HAYKOW SBICHHM M IIPOLIECCOB
peaTpHOTO MHpa, MECTE TEOMETPUHU B CHCTEME HAyK W POJM MAaTeMaTHYECKOTO
MOJCITMUPOBAHUSI B HAYYHOM IIO3HAHMHM W B TIPAKTHKE CIOCOOCTBYET (POpMHUPOBAHUIO
HAyYHOTO MUPOBO33PEHHUS YYAIIUXCS, a TAKKE KAYECTB MBIIUICHUS, HEOOXOAUMBIX JIJIs
aJanTallid B COBPEMEHHOM OOIIIECTRBE.

['eoMeTpust sSBAsSETCS OMHUM W3 0A30BBIX MPEIMETOB Ha YPOBHE CPEIHETO OOIIETO
oOpazoBaHMs, TaKk Kak oOOecrleunBacT BO3MOXKHOCTh WM3yYCHHUS KaK JUCIHUIUIAH
€CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe  MblUieHue, GOpMHpyeMOe TpU  HU3YYEHUU  OOyJarouuMucs
MOHSATUHUHBIX OCHOB T€OMETPUH M TIOCTPOCHHUH IIEMOYKH JIOTHUYECKUX YTBEPIKICHUM B X0OJI€
pelIcHUsT TEOMETPUYCCKUX 3a/ad, YMCHHE BBIIBUTaTh M OINPOBEPraTh THUITOTE3bI
HEIOCPEICTBEHHO HMCIOJIB3YIOTCS TPH PEIICHUH 3a]ad €CTECTBEHHO-HAYYHOTO IIMKIIA, B
YaCTHOCTH U3 Kypca GU3HKH.

YMeHHne OpUEHTHUPOBATHCS B MPOCTPAHCTBE HWIPAET CYIIECTBEHHYIO POJIb BO BCEX
00JIacTAX JEeATeTLHOCTH 4enoBeka. OpueHTalrs YeJIoBeKa BO BPEMEHU M IPOCTPAHCTBE
— Heo0X0oAUMOE YCJIOBHE €ro COITMAILHOIO OBITHSA, (pOopMa OTpaKEHHUS OKPYKAIOIIETO
MHpa, YCIOBUE YCIEITHOTO TO3HAHUS M aKTUBHOTO MPeoOpa3oBaHUS JCHCTBUTEIHLHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMU 00pazaMu OOBEAMHSIET pa3Hble BUJBI YUCOHOU U
TPYIOBOM NESITEIBHOCTH, SBISETCS OMAHUM W3 MPOQPECCHOHAIBEHO BaXHBIX KadecCTB,
MOTOMY aKTyajbHa 3amada (OpMHUPOBaHHS Yy OOYYaIOIMIUXCS MPOCTPAHCTBEHHOTO
MBIIUICHAS KaK Pa3HOBUIHOCTH OOpPa3HOTO MBIILIEHUS — CYIIECTBEHHOTO KOMITIOHEHTA B
MOITOTOBKE K MPAKTUYECKON JEATETHHOCTH 110 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHms mporpammbl yueOHOTOo Kypca «l'eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus: — o0mieoOpa3oBaTeIbHOE W OOIMICKYJIBTYPHOE Pa3BUTHE OOYYAIOIIMXCS UYepes
o0OecrieueHne BO3MOXHOCTH TPHOOPETEHUS W  HUCIOJIb30BAaHUS CUCTEMATHUECKUX



Tr€OMETPUUECKUX 3HAHUK W JEHCTBUH, CHEMUPUYHBIX TEOMETPHH, BO3MOXKHOCTH
YCHENIHOTO TMPOJOJDKEHUS 00pa3oBaHUSl TO CHEIUAIBHOCTSIM, HE CBS3aHHBIM C
MIPUKJIATHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[TporpamMma mo reoMeTpun Ha 06a30BOM ypOBHE IpeIHA3HAYCHA JJISI OOYJArOIIUXCS
CpeIHEH IIKOJbI, He MCIIBITHIBABIINX 3HAUMTENBHBIX 3aTPyIHEHUN Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBaHus. Takum oOpa3om, oOydaronidecss Ha 0a30BOM YPOBHE JOJDKHBI
OCBOWTH OOIHE MaTEeMaTHYECKUE YMEHWs, CBSI3aHHBIE CO CIECHMU(PUKONW TEOMETPUH U
HEOOXOMMMBIC [JII KU3HU B COBpPEMEHHOM oOmiecTBe. Kpome 3TOro, oHM HMEIOT
BO3MOXXHOCTh HM3yYUTh TE€OMETpPHUIO Oosiee TIIyOOKO, €ClM B JaJIbHEWUIIEM BO3HHKHET
HEOOXOMMOCTh B TCOMETPUUYECKUX 3HAHUIX B MPO(HECCHOHATLHON e TEITHHOCTH.

JlocTokeHHe  IIeJIM  OCBOGHHS  IPOTrpaMMbl  OOCCIICUMBACTCS  PEIICHUEM
COOTBETCTBYIOIHMX 3aaad. [[propuTeTHRIMH 3aadyaMu OCBOCHHS Kypca «I eomeTpum» Ha
0a3zoBoM ypoBHe B 10—11 kaccax sIBISIOTCS:

e (opmMupoBaHHE TPEJCTABICHUS O F'EOMETPUM KaK YacTU MHUPOBON KYJIbTYphI U

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOIUM MUPOM;

e (opmupoBaHHE MPEACTABICHUS O MHOTOTPAHHMKAX MU TelaxX BpAIEHUS Kak O
BOKHEUIITUX MATEMAaTHYECKUX MOJEIAX, MO3BOJSIONIMX OMHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPYKAIOIIETO MHPA;

e (opmMupoBaHHE YMEHHUS PACIIO3HABATh HA YEPTEKAX, MOJCIIAX U B PCATbBHOM MUPE
MHOTOTPAHHHUKH U TeJIa BpaICHUS;

® OBJQJCHHE METOJIaMHM pEIICHUs 33a7a4 Ha TOCTPOEHUS Ha M300paKEHUAX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHE YMEHUS OMEPUPOBATH OCHOBHBIMH MOHITUSIMHU O MHOTOTPAaHHUKAX
U TeJIaxX BpaIIeHUS U MX OCHOBHBIMU CBOWCTBAMU;

® OBJAJCHHWE aJTOPUTMaMHU pEUICHUS OCHOBHBIX THIIOB 3a1a4; (OpMHUPOBAHHUE
YMEHUS TIPOBOJUTH HECIOXKHBIC JTOKA3aTCIbHBIE PACCYKICHHUS B XOJAC PEIICHUS
CTEPEOMETPUIECKUX 3a7a4 1 33J1a4 C TMPAKTUICCKUM COJICPIKAHUEM;

® Da3BUTHE WHTEIUICKTYATbHBIX M TBOPYECKHX CIIOCOOHOCTEH O0O0yYaromuxcs,
MO3HABATEIILHON aKTUBHOCTH, MCCJIEIOBATEILCKUX YMEHHUM, KPUTHYHOCTHU
MBIIILJICHUS;

e (dopmupoBanue (YHKIUOHAIBHOW TPaAMOTHOCTH, PEICBAHTHOM TE€OMETPHH:
YMEHHUE pAaCIlO3HAaBaTh IPOSIBJICHUS TEOMETPUUYCCKUX TOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEH B peajbHBIX JKU3HECHHBIX CUTYAIlUSAX W MPU U3YyYECHUU JIPYTUX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
bopMyIMpPOBaTh MX Ha A3BIKE TEOMETPUU U CO37]aBaTh TEOMETPUUECKHUE MOJICTH,
MPUMEHSATh OCBOEHHBIM TEOMETPUYECKHU ammapar I PEIICHHs IPaKTUKO-
OPUCHTHPOBAHHBIX 3a/lad, WHTEPIPETHPOBATh W OIECHUBATh IIOJYYCHHBIC
PE3YIIbTaTHI.

OTnUuuTenTsHONM OCOOCHHOCTBIO TIPOTPAMMBI  SIBISIETCS BKIIOUEHHE B KYypC
CTEPEOMETPUU B Hayaje ero M3y4eHHs 3a7ad, PelaeMbIX Ha YPOBHE WHTYHUTHBHOTO
MO3HAHWS, W ONpeAeNEéHHbIM 00pa3oM oOpraHu3oBaHHAas paboTa HAJA HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYIUPYET



NPOTEKAHUE WHTYUTUBHBIX IPOLECCOB, MOTHUBHUPYET K JaJbHEUIIEMY H3YYECHUIO
npeaMeTa.

[IpeanoureHne OTAAETCS HAIIAIHO-KOHCTPYKTHBHOMY METOJy OOYy4YE€HHS, TO €CTh
TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEM OCHOBE UyBCTBEHHOCTD MPEIMETHO-IIPAKTUYECKOM
NEATENIbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUN y Yy4alllUXcd B Kypce
CTEPEOMETPUU TMPOBOAUTCA 3a CUET PEIICHMS 3aJa4 Ha CO3JIaHHE IMPOCTPAHCTBEHHBIX
o0pa30B U 3a/a4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMH oOpazamu. Co3maHue oOpasa
IPOBOJUTCSA C ONOPOM HA HArjasgHOCTh, a ONEpPHUpPOBaHHME OOpa3oM — B YCJIOBMSX
OTBJICYEHUS OT HAIVISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €T0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE copaepkarenbHble JauHMKA Kypca «l'eomerpum» B 10-11 kmaccax:
«Muororpanaukn», «lIpssMple W IIOCKOCTH B TpOCTpaHCTBe», «Tema BpalieHUs»,
«BekToppl M KOOpAWMHATBEI B MPOCTPAaHCTBE». POPMUPOBAHME JIOTUYECKUX YMEHHU
pacrnpenensercsa He TOJBKO MO COAEPKATENbHBIM JMHUSAM, HO U MO rojaM oO0y4yeHus Ha
YPOBHE CpPEeIHET0 00111ero 00pa3oBaHuUs.

Copnep:xanue oOpa3oBaHMsl, COOTBETCTBYIOIEE MPEAMETHBIM PE3YJIbTaTaM OCBOCHMS
pabouell mporpaMMsl, paclpefeNéHHbIM M0 rojaM OOy4YeHHsI, CTPYKTYPUPOBAHO TaKUM
00pazoM, 4yTOObI OBJIAICHHE T€OMETPUUYECKUMU MOHATUSMH M HaBBIKAMU OCYILECTBIISLIIOCH
IOCJIEIOBATENbHO M TOCTYIATENbHO, C COOJIIOJEHUEM MPUHIMUIA [PEEMCTBEHHOCTH,
4TOOBI HOBbIE 3HAHUS BKJIIOYAJIUCH B OOLIYIO CUCTEMY I€OMETPUYECKUX MPEACTABICHUN

00yJaromuXcsl, pacmupsst U yriayosss e€, o0pa3ys MpOYHbIe MHOKECTBEHHBIC CBSI3H.
MECTO YYEBHOI'O KYPCA B YYUEBHOM IIVIAHE

Ha usydenue reomerpun orBoautcs 2 yaca B Heaento B 10 kinacce u 1 yac B Henmemo
B 11 «macce, Bcero 3a JaBa roma oOyuenuss - 102 yueOHBIX yaca.



COAEPXKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUE MPsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECS,
MapajuieJibHble W CKpelmuBarommecs npsMble. [lapamienpsHOCT OPSAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPSAMBIE B NPOCTPAHCTBE;
[apaJUIeNIBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMON M IIOCKOCTH. YTUIBI €
COHAIIPABJICHHBIMU CTOPOHAMM; YIOJd MEXAY NpPSIMbIMH B IPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEM: MapajuiejibHble  IUIOCKOCTH; CBOWCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCTBeHHbIE (PUTYyphl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, napaiesenumnes]; HOCTPOEHUE CEUEHHI.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, IIPSAMBIE MapajuIeIbHbIE W NEPIECHAUKYJSPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TeOpemMa O NPSMOU
MEPIIEHAUKYJIIPHON TIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJia.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O TUIOCKOCTH, PACCTOSIHUE
OT TpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  ABYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKH; pa3BEPTKA MHOTOrpaHHukKa. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI;, MpsSAMas U HAKJIOHHAs MPU3MbI, OOKOBast U
MOJTHAs MIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSAMOYTOJIbHBIN
napajyiefienune]; 1 ero cBoicTBa. [lupamupma: N-yronpHash nupamuja, rpaHd U
OCHOBAHHE MUPAMUJIbI; OOKOBAs M TIOJIHAS TOBEPXHOCTh MUPAMMU/JIBI; TPABUIIHHAS U
yced€HHass nupamMuaa. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPaHHHUKHU: TOHSATHE MPABWIBHOIO MHOTIOTPAHHUWKA; MPAaBUJIbHAS IPU3MA U
MpaBWIbHAS MHPAMUIA; NPABUIIbHAs TPEYroJibHas MUPaMHUAA W TPaBUIIbHBIN
TeTpasdap; KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKadip ¥ ukocadap. CeueHust Npu3Mbl U TUPaMU/IbI.



CumMeTpuss B OPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M IIOJHOM TOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tono6nple Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

11 KVIACC

Tena Bpamenust

[y apuyeckas MMOBEPXHOCTH, obOpazyrorue IWJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXxHOCTU. [lwnmmHmap: ocHoBaHuA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MW OCh, IUIOMIAJAh OOKOBOM M IOJHOMN
TTOBEPXHOCTH.

KoHnueckass ToOBEpXHOCTh, 00pa3yronie KOHHYECKOW TOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH rmoBepxHocTU. KoHyC: ocHOBaHMe U BepIinHa, o0Opasyromas
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3yrolye 1 BbICOTa; OCHOBAHUS U OOKOBAs IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIOMIAJb MOBEPXHOCTU CREpHI.
B3anMHoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTellbHas IUIOCKOCTh K cdepe;
IJI0IIAAb ChEpPHI.

N300paskeHne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka muiIMHapa 1 KOHYyCa.

KoMOuHanuu Tem BpalieHWS W  MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
MPSMOYTOJILHOTO Tapajienenurnena u ciaeactBuss u3 He€. OObEM MIMHIpA,
KoHyca. O0BEM 11apa U IIoIaab chephl.

[logo6ubeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXAY IUIOMIAASIMU
NOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TEJI.



Ceuennsa wmwiMHApa (TapaJUIeIbHO M MEPIEHAHUKYJISPHO OCH), CEYEHUs
KOHyca (mapaJuieIbHO€ OCHOBAHMIO M NPOXOJAIIEE Yepe3 BEPIUHHY), CEUEHUS
niapa.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha IIIOCKOCTH U B IpocTpaHcTBe. CII0KEHNE U BBIYUTAaHUE BEKTOPOB.
YMHOKXEHHE BEKTOpa Ha YHUCIIO. PazmokeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
OpUMEHEHUEM TMpaBWi JAelcTBUM C Bekropamu. lIpsMoyronpHas cucrema
KoopAuHAaT B mpocTtpaHcTBe. KoopauHatel Bekropa. Ilpocreiimne 3amaun B
KOOpJIMHATax. YTOJ Mexay BekTopaMu. CKajasipHOE IPOU3BEICHHUE BEKTOPOB.
Bbluncienre yrioB Mexay OpsIMBIMU M IUIOCKOCTAMH. KoopArMHATHO-BEKTOPHBIN
METO/I TIPU PEIICHUH T€OMETPUUYECKUX 33/1aY.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE ~ PE3yNbTAaThl  OCBOEHUS  MPOTPaMMBl  Y4eOHOro  TpeaMeTa
«MareMaTnka» XapakTepU3yrOTC:

I'pa:xxnanckoe Bocnuranue:

c(hOPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIMKU OOYYAIOIIETOCs Kak aKTUBHOIO U
OTBETCTBEHHOTO UIEHA POCCHUUCKOTO OOIIeCcTBa, MPEACTABICHHEM O MaTEMaTHYECKHUX
OCHOBax ()YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYpP, SBJICHUH, MPOLEAYp TPa’kKIaHCKOTO
oOmecTBa (BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aUMOJCHCTBOBATh C COLMAJILHBIMU
WHCTUTYTaMH B COOTBETCTBHUH C UX QYHKIUSIMHU U HA3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOPMHUPOBAHHOCTHIO POCCUHCKOM TpakAaHCKOW HWJECHTUYHOCTH, YBaXKECHUS K
MPOIUIOMY W HACTOSIIIEMY POCCUHCKOM MaTeMaTHKU, IIEHHOCTHBIM OTHOIICHUEM K
JOCTUKEHUAM POCCHMCKUX MAaTEMAaTUKOB W POCCUHCKOM MaTEMAaTHYECKOM IIKOJBI, K
MCIIOJIb30BAHUIO ITUX JIOCTUKEHUHN B APYTUX HAYKaX, TEXHOJIOTHIX, chepax SIKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHUICKOro Hapoja; Cc(HopMHUPOBAHHOCTHIO
HPAaBCTBEHHOI'O CO3HAHUS, ATUYECKOTO TMOBEACHUSA, CBSI3aHHOTO C MPAKTUYECKUM
MIPUMEHEHUEM JOCTH)KCHUN HAyKH M JIEITEIbHOCTBIO YYEHOTO; OCO3HAHUEM JUYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy IYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHHWEM K MHUpPY, BKJIIOYas JCTETUKY MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHWM, PacCy>KIEHUHN; BOCHPUUMYHUBOCTHIO K
MaTeMaTUYECKUM acCIleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA.

du3znveckoe BOCIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MaTeMaTHUYECKHE 3HAHUS B HMHTEpecax
3I0pOBOTO M 0Oe30macHOTO o0pasza »KW3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO  (370pPOBOE TMHUTaHWE, COATAaHCUPOBAHHBIM PEXKUM 3aHATHA W OT/BIXa,
peryispHas ¢uzndecKkas akTUBHOCTD); (DU3UYECKOTO COBEPIIICHCTBOBAHMS, TPU 3aHATHUIX
CIIOPTUBHO-03/I0POBUTEIHLHOMN JESITEIBLHOCTHIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHUEM IIEHHOCTH TPYIOJIOOHs; HWHTEPECOM K
paznu4yHbIM chepam mpodecCHOoHaATBEHOM IeITeTbHOCTH, CBSI3aHHBIM C MaTeMaTHKON U e
MPWIOKEHUSIMA, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOp Oymymied mpodeccuun u
peann30BbIBaTh COOCTBEHHBIE >KMU3HEHHBIE IUJIaHbl, TOTOBHOCTHIO M CIOCOOHOCTBIO K
MaTEMaTUYECKOMY OO0pa30BaHUI0O U CaMOOOPA30BaHMIO Ha MPOTSHKEHUM BCEH >KU3HU;
TOTOBHOCTBHIO K AKTUBHOMY YYacCTHIO B PEIICHUU MPAKTUYECKUX 3a7a4 MaTeMaTU4eCKOU
HaIpaBJIeHHOCTH.

JKOJIOruYeCcKoe BOCIMTAHHE:



c(OPMHUPOBAHHOCTHIO IKOJOTUYECKOM KyIbTYpbl, IOHHUMaHUEM BIUSHUS COLUAIBHO-
HKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIIBHOM CpeJibl, OCO3HAHUEM
rJI00aJbHOTO  XapaKTepa 3KOJOTHYECKUX MpoO0JieM; OpUEHTAlMEeW Ha MPUMEHEHHUE
MaTEeMaTHUECKUX 3HAHWM I pelleHHus 3aJad B 00JacTh OKpY’Kalolled cpeabl,
TUTAHUPOBAHMSI TOCTYNKOB U OLEHKA UX BO3MOXKHBIX IOCIEICTBUHN [JIsI OKpY>Karolei
CpEIbl.

ILleHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOPMHUPOBAHHOCTHI0 MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOILICCTBEHHOW MPAKTUKH, TOHUMAHHUEM MaTEMaTHUYECKON HAayKH Kak
cdepbl 4eI0BEUECKOM NeATENbHOCTH, ITANoB €€ pa3BUTHS U 3HAYUMOCTHU JIJISl Pa3BUTHS
LIUBUIN3A[MHU; OBJAJCHUEM SI3bIKOM MaTEMaTHUKM M MaTEeMaTHYeCKON KYyJIbTYpOH Kak
CPEICTBOM  MO3HAHHUA  MHpA; TOTOBHOCTBIO  OCYIIECTBISATH  HPOEKTHYIO U
HCCIIEIOBATENBCKYIO ACSITEIbHOCTh MHANBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MeTtanpeMeTHbBIE  PEe3yJIbTaThl  OCBOSHHWS MPOTpamMMbl  Y4eOHOTO  IpeaMera
«MaremaTrka» XapakTEPU3YIOTCS OBJIAJICHUEM YHHBEPCAIBHBIMUA HO3HAGAME/IbHBIMU
0elcmeusimMuU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCEUIMU, VHUBEPCATbHbIMU
PpeyIsIMUBHbIMU OetiCMBUIMUL.

1) Vuusepcanvuvie noznaseamenwvuwvie oeticmeus, obecneuusaom Gopmuposanue
0a308bIX KOCHUMUBHLIX NPOYeCcco8 obyuaruuxci (0ceoeHue memooo8 HNO3HAHUSA
OKpYIcalowe2o0 Mupa, NpuMeHeHue 102U4ecKux, Ucciledo8amenbCkux onepayuil, ymeHuil
pabomams ¢ ungpopmayueii).

ba3oBble 1ornyeckue AecTBM:

BBISBIIAT M XapaKTEPHU30BaTh CYIICCTBCHHBIC IPH3HAKH MaTEMaTHYCCKHUX OOBEKTOB,
MOHATUH, OTHOUICHUH MEXIY HOHATHAMHU; (DOPMYyIHpPOBATh ONPEICICHUS ITOHSATHIA
YCTaHABIIMBATh CYIIECTBEHHBIN MPU3HAK KIACCH(PUKALMK, OCHOBAHUA ISl 000OMICHUS U
CPaBHEHHS, KPUTEPUH TPOBOJIMMOTO aHAJIN3a;

BOCIPUHUMATh, (HOPMYJIHpPOBaTh W IPEOOPA30BBIBATH CYXKICHUS: YTBEPIUTCIBHBIC W
OTpHIATENIbHbIC, AMHUYHBIC, YaCTHBIC U OOIIHE; YCIOBHEIC,

BBISBIIATh MaTeMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3U W IPOTHBOpEYMsS B (pakTax,
JTaHHBIX, HAONIOACHUAX W YTBEPKACHHSX; TMpeasiaraTh KPUTCPUH IS BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUNN;

JIeNIaTh BBIBOZBI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUCHUH, YMO3aKIIOUCHUH 110 aHAJIOTHH,

IIPOBOJIUTH CAMOCTOSITEIIBHO JIOKA3aTeIbCTBA MATEMAaTHICCKUX YTBEPIKICHUH (TIPSMBIE U
OT MPOTHBHOTO), BHICTPAMBATh apTryMEHTAIUIO, IPUBOJUTH MPUMEPHI M KOHTPIIPUMEPHI;
000CHOBBIBATH COOCTBCHHBIE CYXKJICHHS U BBIBO/IBI,



BBIOMpATh CMOCOO pelleHuss y4eOHOW 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
penieHus, BbIOMpaTh HauOosiee MOAXOSAIIMN C y4ETOM CaMOCTOSITENIbHO BbIJCIIEHHBIX
KPUTEPHUEB).

Ba3oBblIe ucciieqoBareLCKHe J1eCTBUA:
HCITOJIH30BaTh BOMPOCHI KaK MUCCIIEI0BATEILCKIN HHCTPYMEHT TO3HAHUS; (POPMYITHPOBATH
BOIPOCHI, (PUKCUPYIONIHE MTPOTUBOPEUHE, MPOOIeMy, YCTaHABIMBATH UCKOMOE M JaHHOE,
(dhopMHUpPOBATH TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MTO3UIINI0, MHCHHCE,
IPOBOJUTh CAMOCTOSITENILHO  CIJITAHUPOBAHHBIM  AKCIIEPUMEHT, HCCIIEIOBAaHUE IO
YCTAaHOBJICHUIO OCOOEHHOCTEH MaTeMaTuyeckoro oOoOBeKTa, sBJEHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXITy 00bEeKTaMU, SIBJICHUSIMH, TIPOIIECCAMU;
CaMOCTOSITENIbHO (DOPMYIHPOBATH 00OOIIEHUSI U BBIBOJABI 10 PE3ybTaTaM MPOBEAEHHOTO
HaOJIOJICHNS, KCCJIEIOBaHUs, OIICHUBATh JIOCTOBEPHOCTH IMOJIYUYEHHBIX PE3YJIbTaTOB,
BBIBOJIOB M 00OOIIICHMI;
MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, & TAKKE BBIIBUTaTh MPEATIOIOKEHUS O
€ro pa3BUTHUU B HOBBIX YCIOBUSX.

Pabora ¢ nndopmanueii:
BBIABJIATH AeUIUTHI HHOOPMALINK, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETa Ha BOMPOC U ISt
pelieHus 3a1a4u;
BbIOMpaTh UWH(OpPMALMI0O W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIM3UPOBATH,
CUCTEMAaTU3UPOBATh U HWHTEPIPETUPOBATH WH(POPMALMIO pPA3TUYHBIX BUJIOB U (HOpM
MPEJCTABIICHHUS;
CTPYKTYpUpOBaTh  HUH(OpMAIMIO, TPEACTaBIATh €€ B  pa3iuuHbIX  (opmax,
WJUTIOCTPUPOBATH TparuecK;
OIICHUBATh HANAEKHOCTh HMHGPOPMAIMM TO CAMOCTOSITEIBHO  C(OPMYIMPOBAHHBIM

KPUTEPHUSIM.

2) Yuusepcanvhoie KOMMYHUKAMUGBHbLE oeticmeusi, obecnevusarom
CgbOpMMpOGCZHHOCI’I’lb COUUAIbHBLX HABBLIKOB 05_)/1!61}01/1414)602.

OoO1enue:

BOCIPUHUMATh U (OPMYIUPOBATH CYXAECHHUS B COOTBETCTBUU C YCJOBHSIMH W LEISIMHU
OOlIeHMSI; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX H
MUCHPMEHHBIX TEKCTaX, JaBaTh MOSICHEHHWS MO XOMy peIIeHHs 3a7add, KOMMEHTHPOBATh
IIOJIyYEHHBIU pE3yJIbTaT;
B X0JI€ OOCYXKIEHHs 3aJaBaTh BOIPOCHI MO CYLIECTBY 0OCYXIaeMOil TeMbl, MPOOIEMBbI,
pelaeMoil 3aaum, BbICKA3bIBAaTh WUJI€H, HAICJICHHbIE HA MOMCK PELIEHUS; CONOCTaBISATh
CBOM CYXKJCHHS C CYXJACHUAMH APYTUX YUYaCTHUKOB JIMajora, oOHapyXUBaTh paziauydue u
CXOACTBO TO3WIMIA; B KOppeKTHOM (opme (opMyarpoBaTh pa3HOTIACUS, CBOU
BO3PaKEHUS;
IOPEICTABIATh pPE3yJbTaThl PELICHUs 3a7aud, SKCIIEPUMEHTA, HMCCIEAOBAaHUA, INPOEKTA;
CaMOCTOSITENIbHO BbIOMpaTh (OpMAT BBICTYIUIEHUS C Y4YETOM 3aJad NPE3CHTALUU U
0COOEHHOCTEH ayAUTOPUH.

CoTpyanunuecTBo:



NOHUMATh U UCMOJb30BATh MPEUMYIECTBA KOMAHIHON M MHIUBUIYAIbHONU padOTHI MPHU
pelieHn Y4eOHBIX 3aJay; NPUHUMATh IIeJIb COBMECTHOM MAESATENbHOCTH, IJIAaHUPOBATH
OpraHu3allMi0 COBMECTHOM paboThl, pacnpenensTh BUIbI padOT, JOrOBApUBATHCA,
00CyX1aTh MPOIIECC U pe3yIbTaT pad0Thl; 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B I'PYNIOBBIX (opMax paboThl (00CyxkaeHus, 0OOMEH MHEHUH, «MO3TOBBIC
LITYPMBI» U UHBIE); BBIIOJHATH CBOIO YacTh Pa0OTHI U KOOPJAUHUPOBATh CBOU JIEUCTBUS C
OPYTMMU WIEHAMH KOMaHbl; OLEHUBATh KaY€CTBO CBOErO BKJaJa B OOLIMH MPOIYKT IO
KpUTEPUSIM, CHOPMYITUPOBAHHBIM YUaCTHUKAMHU B3aMOJICHCTBHSI.

3) Vuusepcanvuvie pecynsamuensvie Oeticmeus, obecneuusaiom @Gopmuposarue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranusanus:
COCTaBJISATH IJIaH, AJITOPUTM PEIICHHUS 33]1a4M, BBIOMPATh CIIOCO0 PELIEHUs C yUETOM
MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEHN, apryMEHTHUPOBAThH U
KOPPEKTUPOBATh BAPHAHTHI PELICHUN ¢ yUETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:
BJIQJIETh HABBIKAMU MO3HABATEIBHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMbIX NEHCTBUN
U MBICIUTENbHBIX MPOLIECCOB, MX pE3YyJbTaTOB; BIAJETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IPOLIECCa U pe3yJIbTaTa PEeICHHUs] MaTeMaTHYEeCKOM 3a1auu;
MPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IPHU PEIIEHUU 3aJadd, BHOCUTH
KOPPEKTHUBBI B JESATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yibTaTa UEIM U YCIOBHUSM, OOBACHITH HNPUYHUHBI
JOCTHXKEHHUS WJIM HEJOCTHXKEHUSI Pe3yJIbTaTOB AESATENbHOCTH, HAXOIUTh OMIMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.



HNPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

OnepupoBarh NOHATUSIMU: TOUKA, IPsIMasi, IIIOCKOCTb.

[IpUMeHSTh aKCHOMBI CTEPEOMETPUM W CJEACTBUS M3 HUX MPU PEIICHUU
reOMETPUUYECKUX 3a/a4.

OnepupoBaTh NOHATUAMU: NAPATUIETBHOCTh M MEPICHIUKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEMN.

KnaccupuiupoBaTe B3aMMHOE pACHOJIOKEHUE MPSIMBIX U IJIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarth NOHATUSMU: JABYTPaHHBIA YroJl, TPaHU JIBYIPAHHOIO yria, pedpo
JNBYI'PAHHOTO YIJIA; TUHEHWHBIN YroJI IBYTPAHHOIO YIJja; rpagycHas Mepa ABYTPAHHOTO
yria.

OnepupoBaTb MOHSATUSMH: MHOTOTPAHHUK, BBIOYKJIBIA UM HEBBITYKJIbBIH
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBII MHOTOTPaHHUK.

Pacro3naBaTh OCHOBHBIE BHIBI MHOTOTPAaHHUKOB (TIMpaMuia; TMpU3MA,
MPSAMOYTOJIBHBIN NapaJliesienunesn, Kyo).

KnaccuguimpoBaTe MHOTOTpaHHUKH, BBIOUpPAsi OCHOBaHUS AJIsl KJIACCU(PUKALUU
(BBIMYKJIbIE U HEBBIMYKJIbIE MHOTOTPAaHHUKH; IPABUIIbHbIE MHOTOTPaHHUKH; MPSMBbIE U
HAKJIOHHBIE TIPU3MBI, TapaJIIeIICTUTICb ).

OmnepupoBath MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METO/T CIIEIOB.

CrpouTh ceuyeHHs MHOTOTPAHHUKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKUE YEePTEKU W3 PHUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUI CBEpPXy, COOKY,
CHU3Y.

Pemarp 3amaun Ha HaXOXKJIEHHWE TEOMETPHUUECKHUX BEIUYMH MO 00paslaM WIu
QIropuT™MaM, TMPUMEHsSS U3BECTHbIE AHAIUTUYECKHUE METOAbl MpPU  PELICHUU
CTaHJIApPTHBIX MaTEeMAaTHMYECKUX 3a/lad Ha BBIYHMCIECHHE PACCTOSHUN MEXAy IBYMs
TOYKaMH, OT TOYKHU JO MPSMOI, OT TOUKH JIO TIOCKOCTH, MEXKIY CKPEITUBAIOITIMHUCS
PSIMBIMHU.

Pemarp 3amaun Ha HaXOXKJIEHHWE T€OMETPHUECKHUX BEIUYMH MO 00pasliaM WIu
aIropuT™MaM, TMPUMEHSS M3BECTHbIE AHAJIUTUYECKHE METOAbl MpU  pPEUICHUU
CTaHIApPTHBIX  MaTeMaTHYEeCKMX  3aJad Ha  BBIYUCIICEHHE  YIJIOB  MEXIYy
CKPEIIHUBAOIINMUCS TPSIMBIMHU, MEXIY MPSMON U TIOCKOCTHIO, MEXY MIIOCKOCTSIMH,
IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M TUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3MA,
NUpaMua) ¢ IpUMEHEeHUEM (POPMyJ; BBIYUCIATH COOTHOILIEHHUS MEXAY IUIOIIAIIMU
MOBEPXHOCTEH, 00bEMAMHU MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMU: CHMMETPHSI B IPOCTPAHCTBE; LIEHTP, OCh U IJIOCKOCTb
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CHMMETPHUH (PUTYpHI.



W3Bnekatb, mnpeoOpa3oBbIBaTh W HWHTEPHPETUPOBATH  HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPHUECKHUX (UTYypax, MPEICTAaBICHHYI0O Ha YepTekax W
PHUCYHKaX.

[IpumeHnaTs reomeTpudeckue (akThl JUIsl PEIICHUS CTEPEOMETPHUCCKUX 3ajad,
MIPEANOJIATAOIINX HECKOJBKO IIaroB PEIICHHS, €CIIM yCIOBUS MMPUMEHEHHUS 3a/1aHbI B
SIBHOM (hopme.

[IpuMmeHsITh  mpoCTEWIIUMEe  TporpaMMHBICE  CpPEICTBA U DBJIEKTPOHHO-
KOMMYHUKAITMOHHBIE CUCTEMBI MIPU PEIICHUH CTEPEOMETPUUECKHX 3a]1a4.

[TpuBOANTH TIPUMEPHI MAaTEMATHUECKUX 3aKOHOMEPHOCTEH B MIPHUPOJC U KU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB TEOMETPUHU B UCKYCCTBE.

[IpuMeHATh TONy4YEHHBIE 3HAHUS Ha TMPAKTUKE: AHAIM3UPOBATH pealbHbIC
CUTyallUM M TPUMEHSATh HW3Y4YCHHBIE TMIOHSATHUS B IIPOIIECCE IIOMCKA PEIICHUS
MaTeMaTH4ecKu CHOPMYITHUPOBAHHON MPOOJIEMBI, MOJICTUPOBATh peabHbIC CUTYAIUN
Ha s3BIKE TEOMETPHH, HCCIIENOBATh ITOCTPOCHHBIE MOJEIH C HCIIOJIb30BAHUEM
F€OMETPUYECKUX TMOHSATUA M TEOpeM, amnmapara aiareOpbl; periaTh MPaKTUYECKUe
3aJlauu, CBA3aHHBIE C HAXOXKJIECHUEM T€OMETPUUCCKUX BEITUUHH.

11 KITACC

OnepupoBarh MOHATUSMU: UWIMHAPUYECKAsT TOBEPXHOCTh, OOpa3yrolme
MAJTUHAPUYECKONW TIOBEPXHOCTH; IIJIMHIP, KOHWYECKas MOBEPXHOCTh, 0Opasyromue
KOHUYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEpXHOCTb.

Pacnio3naBath Tena BpareHus (MUJIMHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHnue chepol U MIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IIAPOBOW CETMEHT, OCHOBAaHHWE CETMEHTA, BBICOTA
CEerMCHTa; IIapOBOM CJIOW, OCHOBAaHWE IIAPOBOTO CJIOS, BHICOTA MIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boraucisats 00bEMBI U TUIOIIAAN TTOBEPXHOCTEHN TEJ BpaIleHUs, TEOMETPUUECKHUX
TeJ C IpUMeHeHreM hOopMYIL.

OnepupoBarh MOHATHSIMH: MHOTOTPAHHUK, BIUCAHHBIA B c(epy M ONHUCAHHBIN
okoJ10 cepsl; cdepa, BMcaHHass B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.

BbIYuCHATE COOTHOIICHHUS] MEXIy TIUIOMIAAsIMU TIOBEPXHOCTEH H 00BEMamu
MOA0OHBIX TEII.

N300paxars wuszydaemblie GUTYpbl OT PYKA M C HPUMEHEHUEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BrImoHATE (BEIHOCHBIC) TIOCKHME YEPTEKH U3 PUCYHKOB TPOCTHIX OOBEMHBIX
¢duryp: Bua cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAICHUS.



W3Bnekatb, MHTEPOPETUPOBaTH M  IPEOOPa3oBbIBATH  HMHPOpPMALUIO O
IPOCTPAHCTBEHHBIX TI'€OMETPUUECKUX (UTrypax, IPEICTABICHHYIO Ha YepTekax MU
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE 1EUCTBUSA CI0KEHUS BEKTOPOB, BBIYUTAHKS BEKTOPOB U YMHOKECHUS
BEKTOpPA Ha YUCJIO0, OOBSACHATh, KAKUMHU CBOMCTBAMU OHH 00JIaJatoT.

IIpuMeHATH paBUIIO MapajuICICIIUIICA.

OnepupoBarh MOHATHSIMH: JEKAPTOBBI KOOPAWMHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOpPa, pPAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpPA, YIOJd MEKIY
BEKTOPaMH, CKAJSIPHOE MPOW3BEICHHUE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIC
BEKTOPBI.

HaxomuTe cyMMy BEKTOPOB W IIPOM3BEICHUE BEKTOpPA HA YHUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJspHOE TMPOMU3BEIAEHUE, pacCKIaAbIBaTh BEKTOP IO  JIBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHUEM B JE€KaPTOBOW CHCTEME KOOPAMHAT.

[IpuMeHsTh reoMeTpuuecKre (akThl sl PELIEHHUs] CTEPEOMETPUUECKHUX 3aj]ad,
IIPEANOJIAralOIMX HECKOIBKO LIAr0B PEIICHUS, €CIU YCIOBHS IPUMEHEHUS 3a/1aHbl B
ABHOU (opme.

Pemares mnpocreiimne reoMeTpuyecKUEe 3aJadyd Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pewrars 3amaun Ha 10KA3aTEIbCTBO MAaTEMATUYECKUX OTHOLIEHUN U HAXO0XKICHUE
F€OMETPUYECKUX BEIMYHMH MO o0OpasliaM WM ajIropuTMam, NPUMEHsISI M3BECTHbBIE
METO/bI IPY PEIICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3a1a4.

[IpyuMeHATP  DPOCTEMIIME  MPOrPAMMHBIE  CPEICTBA M JBJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBOoUTH IPUMEPBI MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U JKU3HU,
pacrio3HaBaTh NPOSBICHUE 3AKOHOB TEOMETPUM B UCKYCCTBE.

[IprMeHATh TOJy4YEHHBIE 3HAHWS Ha NPAKTUKE: aHAIW3UPOBATh PEaJbHbIE
CUTyallUn W IIPUMEHATH H3YyYECHHBIE IIOHATHUSA B MPOLECCE IOHWCKA pPELICHUs
MaTeMaTHYeCKU C(POPMYIUPOBAHHON MPOOIEMBbI, MOJIEIUPOBATh peajlbHbIC CUTYallUU
Ha S3bIKE TE€OMETPHUM, HCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C HCIOJIb30BAHUEM
r€OMETPUYECKUX TMOHSATUH U TEOopeM, ammapara aireOpbl; pemarb MpaKkTUYECKue
3a/1a4M, CBSI3aHHBIE C HAXOKJICHUEM T€OMETPUUECKUX BEINYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmuyecTrBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3/esioB U TeM (ungpossbie)
Konrpoasusie IIpakTHyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBeznenue B cTepeoMeTpuio 10 1
[IpsiMbIE ¥ TITIOCKOCTH B MPOCTPAHCTBE.
2 [TapannenbHOCTh IPSMBIX U 12 1
IIJIOCKOCTEN
3 [lepneHANKYIAPHOCTh NPSIMBIX U 12
IIJIOCKOCTEN
4 YTrabl MeXay NPSAMBIMH U 10 1 1
IIJIOCKOCTSAMH
MHororpaHHUKH 11 1
OO0BbEMBI MHOTOTPAHHUKOB 9 1
7 [loBTOpEHUE: CEUeHUs, PACCTOSTHUSA U 4 1
YTJIBI
OBILIEE KOJIMYECTBO YACOB TIO 68 5 5

I[TPOTPAMME




11 KJIACC

KoauvecTBo yacoB DJIEKTPOHHbIE
HaunMeHoBaHuUe pa3iesioB U TeM uudposbie
Ne ni/m P Konrpoabnsie IIpakTuueckue (1icpp )
NMporpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
Tena BparnieHus 12
OO0BEMBI TET 5 1
3 BekTopbl 1 KoOpAUHATHI B 10 1
MIPOCTPAHCTBE
4 [ToBTOpEHHE, 00001ICHME, 7 1
CHUCTEMAaTHU3aIUs 3HAHUI
OBILEE KOJIMYECTBO YACOB IIO 34 3 0

[TPOITPAMME







10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE TTOHSTHS
CTepEOMETPHUH: TOUKA,
mpsiMast, TI0CKOCTb,
npocTpancTBo. IIpaBuna
M300paKEeHMs Ha PUCYHKAX:
M300paKeHUsI TUTIOCKOCTEH,
napauieIbHBIX MPSIMBIX
(0Tpe3KoB), cepeuHbI
OTpe3Ka

IHOYPOYHOE IINTAHUPOBAHUE

Koaun4yecTBO 4acoB

Bcero

KourpoJsbHbIe
padoThI

IIpakTnyeckue
padoThI

Hdara
U3yYeHHUs

JIEKTPOHHBIE
uudposbie
o0pa3oBaTeJibHbIE

pecypchbl

[TonsTus: nepecekaromuecs
IIJIOCKOCTH, IIEPECEKAIOIINECs
npsAMas v mIOCKOCTh

Bxonnast KOHTpOJIbHAA
pabora

3HaAKOMCTBO C
MHOT'OTpaHHUKaAMH,
MU300paKeHNe
MHOTOIPaHHHMKOB Ha




PUCYHKaX, Ha MPOEKIUOHHBIX
yepTekax

HauanbHble cBeieHUS 0 KyOe
U TIMpaMu/ie, UX Pa3BEPTKU U
Monean. CeueHus
MHOTOTPaHHUKOB

HauanbHple cBeieHUS 0 KyOe
Y UpaMUJie, UX Pa3BEPTKU U
mogaenu. CeueHus
MHOTOTPaHHUKOB

IToustue 00
aKCHOMAaTHYECKOM
MTOCTPOCHUHU CTEPCOMETPHHU:
AKCHOMBI CTEPEOMETPHH H
CJIEJICTBUS U3 HUX

ITousitue 00
AKCHOMAaTHYECKOM
MTOCTPOCHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH H
CJIEJICTBUS U3 HUX

[Tousitue 00
AKCHOMAaTHYECKOM
MOCTPOCHUHU CTCPEOMETPHH:
aKCHOMBI CTEPEOMETPHUH H
CJIEJICTBUSA U3 HUX




10

11

12

13

14

15

IToustue 00
AKCHOMATHUYECKOM
MMOCTPOEHUHN CTEPEOMETPHHU:
aAKCHOMBI CTEPEOMETPHUH H
CIIEACTBUS U3 HUX

B3aumMHoe pacnonoxenue
MPSIMBIX B MIPOCTPAHCTBE:
nepeceKarommecs,
napajuieibHbIe U
CKPEILHUBAIOIINAECS TPSIMbIE

[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieiabHble MPSMBIE B
IIPOCTPAHCTBE;
apauieabHOCTb TPEX
MIPSAMBIX

[TapannenbHOCTh MPSAMBIX U
IIJIOCKOCTEW B MPOCTPAHCTBE:
[TapaienbHOCTh MPSIMOU U
IIJIOCKOCTH

VYTibl ¢ COHAINPABICHHBIMU
CTOPOHAMH

YTroa Mexay IpsMbIMU B
IIPOCTPAHCTBE

16

YTroa Mexay IpsMbIMU B




IPOCTPAHCTBE

17

18

19

20
21

[TapamienbHOCTB
IUIOCKOCTEM: MapaiebHble
IIOCKOCTH

CBoiicTBa napasiesbHbIX
IJIOCKOCTEN

[Ipocrenmue
MIPOCTPAHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETpa’ap, KyO,
napajiejaenunes
[TocTpoenue ceuenuit

[TocTpoeHnue ceueHnit

22

KountponbsHas paborta o teme
"IIpsiMble ¥ MIIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenbHOCTh MPSAMBIX U
IJIOCKOCTEN"

23

[lepnieHIUKYISIPHOCTD
MPAMOM U TIOCKOCTH:
MEPIEHAUKYIISIPHBIE TIPSMbIE
B IIPOCTPAHCTBE

24

[IpsimMble TapaienbHbIE U
MEPIEHAUKYJISIPHBIE K
ITIOCKOCTH




25

HpHMBIC ImapaJuICIIbHBIC U

MCPICHANKYJIPHBIC K
IIJIIOCKOCTH

26

[Ipuznak
NEPIEHINKYIAPHOCTH
MPAMOM U TIOCKOCTHU

27

[Ipu3Hak
MEPIEHAUKYIJISIPHOCTH
MPSAMOM Y ILIOCKOCTHU

28

29

30

31

32

Teopema o npsAmoi
MEPIEHANKYJIIPHON
IIJIOCKOCTH
Teopema o npsAmoi
MIEPIICHIUKYJISIPHON
IIJIOCKOCTH
Teopema o npsaAmoit
MIEPIICHIUKYJISIPHON
IIJIOCKOCTH

[lepnenauxynsp u

HAKJIOHHBIC: PACCTOAHUC OT

TOYKH A0 IINIOCKOCTH,

pacCTOsIHUE OT MPSIMOM 10

IINITIOCKOCTH

[lepnenauxynsap u




HAKJIOHHBIE: pACCTOSTHUE OT
TOYKH JI0 TIJIOCKOCTH,
pPacCTOsIHKUE OT MPSMOU 110
IIJIOCKOCTH

33

34

35

36

Ilepnenaukyisip u
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TIIIOCKOCTH,
PacCTOSIHHUE OT MPSAMOU 110
IJIOCKOCTH

[lepnienuKyISIp 1
HAaKJIOHHBIE: PACCTOSIHUE OT
TOYKH JI0 TIJIOCKOCTH,
PacCTOsSIHHUE OT MPSAMOU 110
IIJIOCKOCTH

VYTIIBl B IPOCTPAHCTBE: YIOJ
MEKy IPSMOU 1
IJIOCKOCTBEO

JIByrpaHHbIi1 yro,
JIMHENHBIN yTrOJI IByTPAHHOTO
yria

37

JIByrpaHHbIi yroui,
JIMHEWHBIA YIrOJI JBYIPAHHOTO
yriia

38

IleprieHIMKYISAPHOCTD
IIOCKOCTEN: MPU3HAK




MEePIEHINKYISIPHOCTH IBYX
IUIOCKOCTEH

39

[TepnieHIUKYISPHOCTD
IJIOCKOCTEMN: MPU3HAK
MEePIEHAUKYJISIPHOCTH JBYX
IJIOCKOCTEH

40

[lepnieHIUKYISAPHOCTD
IJIOCKOCTEN: MPU3HAK
MEPIEHAUKYIISIPHOCTH IBYX
TTIOCKOCTEN

41

42

43

Teopema o Tpéx
MEPIICHIUKYIISIPaX
Teopema o Tpéx
MEePIICHIUKYJISIpax
Teopema o Tpéx
MEePIICHIUKYJISIpax

44

KontponbHas pabora 1o
TEMaM
"IleprieHANKYISIPHOCTD
MPSMBIX U TJIOCKOCTEN" U
"V rabl MEXIY MPSAMBIMU U
IJIOCKOCTSAMM "

45

[TonsiTHe MHOTOTpaHHUKA,
OCHOBHBIE 3JIEMEHTHI




MHOT'OI'PaHHUKA, BBIITYKJIBIC U
HEBBIITYKJIbIE
MHOT'OTPAHHUKH; Pa3BEPTKA
MHOT'OTpaHHUKA

46

47

48

49

[Tpuzma: N-yrospHas npusMa;
I'PaHU U OCHOBAHUS NIPU3MBI;
npsiMasi ¥ HaKJIOHHAst
MPU3MBbI; OOKOBAs M MOJHAs
MTOBEPXHOCTh MTPU3MBbI

[Tapannenenunen,
MIPSMOYTOJIBHBIN
napajuleJIenuIe U ero
CBOKCTBA

[Iupamua: N-yronbHas
NUpaMUJIa, TPAHU U
OCHOBAaHUE MUPAMU/IBL;
OOKOBas M MOJIHAs
[MOBEPXHOCTH IMUPAMU/IBI;
[IpaBUJIbHAS U YCEUEHHAs
nUpaMuia

IIpaBusnbHbIE
MHOTOTPAHHHUKH: TTIOHSATHE
MPaBUIIBHOTO
MHOTOTPaHHHKA; IPAaBUJIbHAS
MpU3Ma U IPaBUIbHAA




NUpaMU/Ia; IpaBUIIbHAS
TpeyrojbHas MupaMuaa u
MpaBUJIBHBIN TETpa’p; KyO

50

[IpeacraBnenue o
IPaBUIBHBIX
MHOTOTPaHHHUKAX: OKTadIp,
TOJIEKAdAP U HKOCAIP.

o1

52

53

CummeTpus B IPOCTPAHCTBE:
CUMMETPHS OTHOCUTEIBHO
TOYKH, IPSMOMU, MIIOCKOCTH.
DJIEMEHTBI CHMMETPUU B
nvpamuax,
rapajuiesIenunenax,
IIPaBUIIbHBIX
MHOT'OTPAaHHHUKAX

Brruncienue piieMeHTOB
MHOTOTPaHHHUKOB: p&opa,
JIaroHaJI, YIJIbl

[Imomaas O0xoBOM
TMOBEPXHOCTH Y MOJHOU
IIOBEPXHOCTH IIPSMOUN
MIPU3MBI, TUIOIIATb
OCHOBAaHUU, TEOpEMa O
OOKOBOI TOBEPXHOCTH
NPAMOM MTPU3MBI




[Imomnaas O0KoOBOM
MMOBEPXHOCTH U TIOBEPXHOCTH
MPaBUIILHOM MUPAMHU/TBI,

54 . 1
TeopeMa o TUIoIaau OOKOBOM
MOBEPXHOCTH YCEUEHHON
OUpPaMU/IbI

55 KoHntposbHas padboTta o teme 1
"MHOrorpaHHuKH"

56 [TonsiTrie 06 00BEME 1

57 O0BEM MUpamMuIbl 1

58 O0BEM UpaMuIbI 1

59 OO6BEM TUpaMHIBI 1

60 O06BEM TUpaMHIBI 1

61 O0BEM PU3MBI 1

62 O06BEM TpU3MBI 1

63 O06BEM TpU3MBI 1

64 KoHntposnbHas padborta o teme 1
"OO0BEMBI MHOTOTPAaHHUKOB"
[ToBTOpeHue, 06001ICHNE

65 CUCTeMAaTH3aIHs 3HAHHA. 1
[TocTpoeHue ceuennit B
MHOTOTPaHHHUKE

66 [ToBTOpeHue, 06001ICHNE 1




67

68

cUCTeMaTHU3alisl 3HaHUM.
Brrunciienne paccTostHum:
MEXIy JBYMS TOUKaMH, OT
TOYKH J0 MPSAMOi1, OT TOYKH
10 IUIOCKOCTH, MEXIY
CKPEIIHBAIOIINMUCS
OpSIMBIMHU

Nrorosas KOHTpOJIBHAS
pabota

[ToBTOpEHHE, 00001ICHNE
cucTeMaTu3alis 3HaHU.
Brrunciienne yrioB: Mexay
CKPEIIHBAOIINMUCS
MPSAMBIMH, MEXY IPSIMOU U
IIJIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YIJI0B MEXIY
IIJIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOI'PAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

Cdepa u map: 1eHrp,
panuyc, TuaMeTp; TUIOIAIb
MOBEPXHOCTH Chepbl

Koaun4yecTBO 4acoB

Bcero

KonTpoJsbHbie
padoThI

IIpakTH4eckue
padoThI

Hara
U3yYeHHUs

DJIEKTPOHHBIE
uudposbie
o0pa3oBaTeJibHbIE

pecypcsbl

BzauMHoe pacnonoxeHue
chephl U TUIOCKOCTH;
KacaTelbHas IIOCKOCTh K

cdepe; ionaab chepol

N3o6pakenue cdepsl, mapa
Ha 1u1ockocTi. CeueHus
mapa

Hummeapuyeckas
MTOBEPXHOCTh, 00pa3yoIue
IWJIMHIPUYECKON
MTOBEPXHOCTH, OCh
UWJIMHIPUYECKON
MMOBEPXHOCTHU

[unuHaap: oCHOBaHUS U
O0KOBasi MOBEPXHOCTb,
oOpazymoriasi ¥ oChb;




IUIOI[ab OOKOBOU U ITOJTHOU
MTOBEPXHOCTH

10

N306pakeHne nUIMHIpa HA
TUIOCKOCTH. Pa3BépTka
uunuHapa. CeueHus
IUIMHpA (TUIOCKOCTBIO,
IapajuIeIbHON WIH
MEPIIECHAUKYIISIPHON OCH
HUJIMHIPA)

Konnueckas moBEpXHOCTb,
oOpazymoIue KOHUYeCKOoi
MTOBEPXHOCTH, OCh U
BEPIIMHA KOHUYECKOU
ITOBEPXHOCTH

Konyc: ocHoBaHue u
BEpIIMHA, 00pa3yroias u
OCh; TIOIIAIh OOKOBOH 1
ITOJIHOM MMOBEPXHOCTHU

VY ceu€HHbIN KOHYC:
oOpasymoIue 1 BbICOTa;
OCHOBaHMSI 1 OOKOBast
MOBEPXHOCTh
N306pakeHne KoHyca Ha
mI10cKocTu. Pa3zBépTka
KoHyca. CeueHus: KOHyca




(TUTOCKOCTBIO,
MapaJJICIbHON OCHOBAHUIO,
Y IUIOCKOCTBIO, TPOXOISIIIEN
Yyepe3 BEPIIHHY)

11

KomOunarus ten BpamieHus
Y MHOTOTPAHHHUKOB

12

MHororpaHHuK, ONTMCAHHBIN
okoJio cdepsr; chepa,
BIMCAaHHAsA B MHOTOTPaHHUK
WJIU B TEJIO BpaIlCHUs

13

14

[Toasarue 06 00OBEME.
OCHOBHBIE CBOMCTBA
00BEMOB TEI

O0BEM UIIMHIpa, KOHyCa

15

16

O0BEM 1mIapa u II0MAb
chepbl

[TomoOHEIE TENTA B
MIPOCTPAHCTBE.
COOTHOIIICHUS MEXKTY
IJIOIAJSIMU ITOBEPXHOCTEM,
00BEMaMHM TTOJJOOHBIX TEJT

17

KonTtponbsHas pabota 1o
temaM "Tena BparnieHus" u
"O0wemsl Ten"




18

BekTop Ha MJI0CKOCTH U B
IPOCTPAHCTBE

19

20

21

22

CnoxeHue U BEIYUTAHUE
BCKTOPOB

YMHOkKEHHE BEKTOpA HA
YHUCIIO

Pasznoxxenue BekTopa 1o
TPEM HEKOMILJIAHAPHBIM
BekTopam. IIpaBuiio
napajiiesenune1a
Pemenue 3anad, cBs3aHHBIX
C IPUMEHEHHUEM IIPABUI
JIEVCTBUI C BEKTOpaMHU

23

24

[IpssmoyronpHas cucrema
KOOpAMHAT B IIPOCTPAHCTBE.
Koopaunatel BekTopa.
[Ipocreitmme 3agaum B
KOOpAMHATaxX

Yroa Mex1y BEKTOpaMH.
CkansipHO€ POU3BEICHHE
BEKTOPOB

25

BelunciieHne yrioB Mexay
IIPSAAMBIMU U IUIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN




MCTOI IIPHU PCIICHHUHA
TCOMCTPHUUCCKUX 3aJ[a1d

27

KontponbsHas pabora 1o
teme "BekTophl 1
KOOPJIMHATHI B
npoctpaHcTse"

28

[ToBTOpEeHue, 0600IIeHNE U
CUCTEMAaTH3aINs 3HAHHH.
OcHoBHBIE PUTYPBI, HAKTHI,
TEOPEMBI Kypca
TUTAHUMETPHUH

29

[ToBTOpEeHue, 0600IIeHNE U
CUCTEMAaTH3aINs 3HAHHH.
OcHoBHBIE PUTYPBI, HAKTHI,
TEOpEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEeHue, 0600IIeHNE U
CHUCTEMAaTH3aIUs 3HAHUM.
3agauy IUIAHUMETPUHU U
METOIbI UX PELICHUS

31

IToBTOpEeHue, 0000IIEHNE U
cHUCTeMaTH3allus 3HaHUM.
3a1auy IJIAHUMETPUH U
METOJIBI UX PEIICHUS

32

[ToBTOpEeHue, 06001IeHNE U




crcTeMaTH3allysl 3HAHUH.
OcHoBHbIE PUTYPBI, (PAKTHI,
TEOpEeMbI Kypca

CTEPEOMETPUH
33 HToroBast KOHTPOJIbHAS 1
pabota
34 [ToBTOpEHUE, 0606H16HIiI€ u 1
CHUCTEMaTHU3aIMs 3HAHUH
OBIIEE KOJIMYECTBO HACOB 34

[10 ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 Hayajia MaTeMaTUYeCKOro aHanusa, reometpus 10-11
Mocksa "IIpocBemenue" 2023,J1.C.ATanacsin

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA
["'eoMeTpust IOypOUYHBIE TIAHBI

Hunaktuyeckue Matepuansl (ABTop b.I'.3uB)

CaMocTosATEIbHBIE M KOHTPOJIbHBIE PAOOTHI

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

* WWW.ege.moipkro.ru

« www.fipi.ru

* WWW.Mioo.ru

* www.1lseptember.ru

« www.math.ru

* MunuctepctBo obpazoBanus PO:

* http://www.informika.ru/;

http://www.ed.gov.ru/;

http://www.edu.ru/

* TectupoBanue online: 5 - 11 knaccer:

* http://www.kokch.kts.ru/cdo/

* [Iegarornueckas Macrepckas, ypoku B IHTEpHET 1 MHOTO€ Apyroe:
* http://teacher.fio.ru

* HoBbl€ TeXHOJIOTUH B O6p8.30BaHI/II/IZ



* http://edu.secna.ru/main/

® HYTCBOILI/ITCJIL «B MUPC HAYKU» TJIA HIKOJIbHUKOB!:
* http://www.uic.ssu.samara.ru/~nauka/

* Merasnanukionenus Kupumia u Medoaus:

* http://mega.km.ru

* CAlThI PHIUKIOIEC AU

* http://www.rubricon.ru/;

http://www.encyclopedia.ru/






