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MHOACHUTEJIBHASA 3AIIMCKA

PabGouas mporpamma ydeOHOro kKypca «l'eomerpusi» 06a30BOTO ypoBHA i oOydarommxcs 10 —11
KJIacCOB pa3paboTaHa Ha ocHOBe DeepaibHOTO TOCYAIapCTBEHHOTO 00pa30BaTENbHOIO CTaHAAPTA CPETHETO
o0mero oOpa3oBaHMs, € y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUN, MPEIbABISEMBIX K
MaTeMaTH4ecKoMy 00pa30BaHUIO, W Tpagulluii poccuiickoro oOpa3zoBaHus. Peanusamusi mporpaMmbl
o0ecrieunBaeT OBJAJICHUE KIIIOUEBHIMH KOMIICTCHIMSIMH, COCTaBISIFOIIMMU OCHOBY JIUISI CAMOPA3BUTHUS U
HCTIPCPBIBHOI'O O6pa30BaHI/I}I, OEJIOCTHOCTH O6H_[CKYJIBTypHOFO, JIMYHOCTHOT'O U MMO3HABATCJIbHOI'0 Pa3BUTUA
JUYHOCTH OOYUYaOIIXCSI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca reoOMETpUM Ha YpPOBHE CPEAHETO 00Iero oOpa3oBaHUs OOyCIOBICHA
MPAKTUYECKONH 3HAYMMOCTHIO METANpPEIMETHBIX M MPEIMETHBIX PE3yJIbTaTOB OOYYCHHS T€OMETPHUHU B
HaIpaBI€HUH JUYHOCTHOIO Pa3BUTHUS oOydarommxcs, popMupoBaHus QyHKINOHAIBHON MaTeMaTHUYeCKON
TPaMOTHOCTH, U3Yy4€HHUs JAPYrUX Yy4eOHbIX AMCHUIUIMH. PaszButwe y oOydarommxcs MpaBUIBHBIX
MIPEACTABICHUMN O CYLHOCTH U MPOUCXOKICHUU T€OMETPUUYECKUX aOCTpaKIIMii, COOTHOILIEHUH PEabHOIO U
UJEANBHOTO, XapaKTepe OTPaKCHHS MaTeMaTHYeCKOW HAyKOW SBICHMH W TPOIECCOB PEANbHOTO MUDA,
MCCTEC TCOMCTPHUHU B CUCTEME HAYK U POJIM MAaTEMATHUUYCCKOTIO MOJCIIMPOBAHMA B HAYYHOM ITO3HAHHWHU U B
MPAaKTHUKE CIOCOOCTBYeT (OPMUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YUYalMXCsS, a TakKKe KayecTB
MBIIUICHUS, HEOOXOIUMBIX JIJIsI aJalTallid B COBPEMEHHOM OOIIECTBE.

I'eomeTpus siBseTCs OJHUM M3 0A30BBIX MPEAMETOB Ha YPOBHE CPEIHETO 001ero o0pa3oBaHus, TaK
Kak 00ecrieunBaeT BO3MOXKHOCTh M3YUEHUS KaK IUCIUIUIMH €CTECTBEHHO-HAyYHON HAIPABICHHOCTH, TaK U
T'YMaHHUTapHOM.

Jloruueckoe MbIIUicHUE, (OPMUPYEMOE TMPH HM3YYEHUU OOYYAIONIMMUCS TOHSITHHHBIX OCHOB
reoMETpUMU U MOCTPOCHUHU LECIIOYKHU JIOTHUYCCKHUX yTBep)KI[eHI/Iﬁ B XO04€ pCHICHHA T'COMCTPUUCCKUX 3aaay,
YMEHHE BBIABUTaTh U OMPOBEPraTh TUIOTE3bl HEMOCPEJACTBEHHO HCIOJB3YIOTCSA MpPU PEIICHUH 3aaad
€CTECTBEHHO-HAYYHOT'O IIMKJIa, B YACTHOCTH U3 Kypca (PU3HKH.

YMeHrue OpHUEHTHpPOBATHCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX OONACTSIX
JeSTeIbHOCTH YeloBeka. OpueHTAIHSI YeIOBEKa BO BPEMEHH U IPOCTPAHCTBE — HEOOXOJAUMOE YCIOBUE €TO
COLIMAIIHOTO OBITHS, (hOpMa OTPaKEHHUS OKPYKAIOIIETO MHUPA, YCIOBHE YCIEIHOTO TO3HAHUS U aKTUBHOTO
npeoOpa3oBaHus AeWCTBUTENbHOCTH. OnepupoBaHKe MPOCTPAHCTBEHHBIMU 00pa3aMu OOBEIMHSIET pa3HbIe
BUJbl y4eOHOW M TPYIOBOH NESTETBHOCTH, SBISIETCS OAHUM M3 NPOPECCHOHAIBHO BAXKHBIX KayecCTB,
MO9TOMY aKTyaJlbHa 3a7ada (OpMHpOBaHUS Yy OOY4ArOIMXCS MPOCTPAHCTBECHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOPAa3HOTO MBIIUIEHUS — CYIIECTBEHHOTO KOMITOHEHTA B IMOATOTOBKE K MPaKTHYECKON
JESITeIBHOCTH 110 MHOTHM HAaITPaBICHUSIM.

Lens ocBoenust mporpamMmbl ydueOHOro Kypca «['eomerpus» Ha 0a30BOM ypOBHE OOyUeHHS —
o01eoOpa3oBaTelbHOE U OOIIEKYIbTYpHOE DPa3BUTHE OOydarolmxcs depe3 oOecreueHUe BO3MOMKHOCTH
MPHOOPETCHHS U MCTIOJB30BAHUS CUCTEMATHUECKUX T€OMETPUICCKIX 3HAHUHM U JEHCTBUN, CIIEIH(PHIHBIX
Tre€OMETPUH, BO3MOXKHOCTH YCIICIIHOTO MPOJOKEHHS 00pa30BaHUs MO CIEIHAIBHOCTSM, HE CBSI3aHHBIM C
IMpUKJIaJHBIM HUCITIOJB30BAHUEM I'COMCTPUHN.

[Iporpamma o reomeTpun Ha 6a30BOM YpOBHE IpeIHa3HauYeHa s 00yJaromMXcsl CPeTHEN IIKOIIBI,
HE HWCIBITHIBABIIMX 3HAYUTEIFHBIX 3aTPYJHCHHA Ha YpPOBHE OCHOBHOTO 0Omero oOpazoBaHus. Takum
o0pa3om, oOyJaronmecss Ha 6a30BOM YPOBHE JIOJIKHBI OCBOUTH OOIIME MAaTEMAaTHIECKHUE YMEHHUSI, CBI3aHHbBIC
co crenu(pUKOi TeOMETPUU M HEOOXOAMMBIC Ul )KH3HU B COBpeMeHHOM oOmectBe. Kpome 3toro, oHn
UMEIOT BO3MOKHOCTh U3YYUTh TEOMETPUIO 00JIee IITyOOKO, €CIIM B IabHENIIIEM BOSHUKHET HE00X0 TUMOCTh
B T€OMETPUYCCKHUX 3HAHUSX B MPO(PECCUOHATBLHON TSI TEIbHOCTH.

JlocTHKEHHE TEeNW OCBOCHHS IMPOrPaMMBbl 00ECIEUMBACTCS PEIICHHEM COOTBETCTBYIOIMX 3ajad.
[lpuopuTteTHBIMU 3ajadamMu OCBOeHHUs Kypca «['eomeTpum» Ha 0azoBoM ypoBHe B 10—11 kimaccax
ABIIAKOTCA:



e (opMupoBaHUE MPEACTABIECHUS O FEOMETPUM KaK YacTU MHUPOBOM KyJIbTYphl U OCO3HaHHUE €&
B3aMMOCBSI3U C OKPYKAIOLIMM MUPOM;

e (opMupOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAX W TelNax BpalleHUs KaK O BaKHEHIMX
MaTEeMaTHYECKUX MOJIENSX, TO3BOJISIONMX OMUCHIBATh M U3y4aTh pa3HbIe SIBICHUS OKPYXarOIIEero
MUpa;

e (dopMupoBaHHME YMEHMs paclO3HaBaTh Ha uepTekaxX, MOJAEIIX U B pEaJbHOM MHUDE
MHOTOTPaHHUKH U TeJla BpaIleHMS;

e OBIAQJICHWE METOJAMH pEHIeHHS 3aJad Ha IMOCTPOCHHS Ha WM300paXCHHSX MPOCTPAHCTBEHHBIX
buryp;

e (opMupoBaHHE YMEHHUS OINEPUPOBATH OCHOBHBIMU MOHATUSIMH O MHOTOIpaHHMKax M Tejax
BpAIICHUS U UX OCHOBHBIMM CBOMCTBaMU;

e OBIAJCHHE ANTOPUTMAMU PEIICHUS OCHOBHBIX THIIOB 3a]ad; (POPMUPOBAHHE YMEHUS IPOBOJHTH
HECJIOXKHBIE JIOKa3aTeJbHbIE PACCY)KICHHS B XOJIE PEIICHUsI CTEPEOMETPUUECKUX 3a/1ad U 3aJau ¢
MPAKTHYECKUM COJIEPIKAHUEM;

® pa3BUTHE UHTEIUICKTYyalbHbIX M TBOPYECKHUX CIIOCOOHOCTEH OOydaromMXcs, I03HABaTEIbHON
aKTUBHOCTH, UCCIIE0BATEIbCKUX YMEHUH, KDUTUYHOCTH MBILUICHHUS;

e (dopMupoBaHue QYHKIIMOHATHLHONH TPAMOTHOCTH, PEJICBAHTHON TEOMETPHUH: YMEHUE PACIIO3HABATH
MPOSIBIICHUSI TEOMETPUUYECKUX MOHATHIH, 00BEKTOB M 3aKOHOMEPHOCTEH B peasIbHBIX )KH3HEHHBIX
CUTyallUsIX M TpU H3YYEHUH JPYrUX Y4eOHBIX IPEIMETOB, IPOSBICHUS 3aBHUCUMOCTEH u
3aKOHOMEpPHOCTEH, (OPMYIMPOBAaTh UX Ha S3bIKE I'€OMETPUM U CO37aBaTh I€OMETPUYECKHE
MOJIeNIM, TPUMEHATh OCBOCHHBI TI'€OMETPUYECKMH ammapar Juisi pelieHUS MPAKTHUKO-
OPHEHTHPOBAHHBIX 33]1a4, MHTEPIPETUPOBATh U OLIEHUBATh MOJIYUYEHHBIE Pe3yIbTATHI.

OTnu4UTEIbHON OCOOCHHOCTBIO MPOrPaMMBbl ABJSIETCS BKIIIOUEHHE B KypC CTEPEOMETPHM B Hayaje
€ro M3y4eHHs 3aJady, pellaeMblX Ha YpPOBHE MHTYUTHUBHOIO IIO3HAHMs, U ONpPENENEHHBIM 00pazom
OpraHu30BaHHass paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M IPOCTPAHCTBEHH OO
MBILUIEHUS, CTUMYJIUPYET NPOTeKaHNEe UHTYUTHUBHBIX IIPOIIECCOB, MOTUBHPYET K AaJbHEHIEMY H3Y4EHUIO
npeaMeTa.

[Ipeanourenne OTAAETCSA HAIIAAHO-KOHCTPYKTHBHOMY METOJy OOYy4€HHs, TO €CTh TEOPETHUECKUE
3HaHHWA WMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEJAMETHO-TIPAKTHYECKON AeATelnbHOCTH. Pa3zBuTne
MIPOCTPAHCTBEHHBIX MPEJICTABICHUN y ydalMxcs B Kypce CTEPEOMETPUH MPOBOAMUTCA 33 CUET peIleHUs
3aJaq Ha CO3/IaHUE TPOCTPAHCTBEHHBIX 00Pa30B ¥ 3aj1ad Ha OTIepUPOBaHUE MPOCTPAHCTBEHHBIMU 00pa3aMH.
Co3nanue obOpa3a MPOBOAUTCSA C ONOPOM Ha HAMIAJHOCTh, @ ONEPUPOBAHUE O0pa3oM — B YCIOBHUSX
OTBJIEUEHUS OT HAIAJHOCTH, MBICICHHOI'O M3MEHEHUS €ro UCXOJHOIO COJEpIKaHUS.

OcHoBHbIE cojepkaTenabHble aMHUM Kypca «['eomerpum» B 10-11 kmaccax: «MHOrorpaHHUKW»,
«IIpsiMble 1 TJIOCKOCTH B IPOCTpPaHCTBe», «Tena BpameHus», «BeKTOpbsl 1 KOOPIUHATHI B IPOCTPAHCTBEY.
dopMHpoBaHUE JIOTHYECKUX YMEHHH pacIpeleNseTcss He TOJBKO M0 COAEP)KAaTeIbHBIM JTUHUSAM, HO H T10
rogaM oOy4eHHUs Ha ypOBHE Cpe/iHero oouero oopa3oBaHusl.

Conepkanrie 00pa3oBaHUS, COOTBETCTBYIOIICE MPEAMETHBIM pE3ylIbTaTaM OCBOCHHS paboueit
IpOrpaMMBbl, pacnpeeaEéHHbIM 10 ToaM 00y4eHHUs, CTPYKTYpHUpPOBAaHO TaKUM 00pa3oM, 4TOOBI OBNIAJICHHE
TE€OMETPUYECKUMHU TOHITHAMHA M HaBBIKAMH OCYIIECTBIBIOCH ITOCIIEOBATEIFHO W IOCTYMATEIbHO, C
COOJIIOJICHHEM TMPUHIUIIA MPEEeMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAIUCh B OOIIYI0 CUCTEMY
TF€OMETPUYECKUX TMPEACTAaBICHUN oOydaroumxcs, pacumpsis u yoiyonss e€, o0pasys HpodHbIe
MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuyenune reomerpuun orBoautcs 2 yaca B Heaento B 10 kiacce u 1 yac B Henmenmo B 11 kiacce,
BCETO 3a J1Ba Toja o0yueHus - 102 yueOHBIX daca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMble U NJIOCKOCTH B IIPOCTPAHCTBE

OcHoBHblE TOHATHS cTepeoMeTpuu. Touka, mpsaMas, MJIOCKOCTb, HpocTpaHcTBO. lloHsaTue 00
aKCMOMAaTHYECKOM IIOCTPOEHUH CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPHUU U CIIEJICTBUS U3 HUX.

B3aumHOe pacnosio)keHHe TpsMBIX B IPOCTPAHCTBE: IEPECEKAIOIMECS, IapauieIbHble U
cKpeumBaronmecs npsmsle. [lapalaenbHOCT NPAMBIX M INIOCKOCTEH B IMPOCTPAHCTBE: IapajuleIbHBIE
IpsIMBbIE B MPOCTPAHCTBE; NAPAIJIEIIBHOCTh TPEX MPSAMBIX; NAapAJIIEIbHOCTh IPSIMON U MIOCKOCTH. YTIIBI €
COHAIPABICHHBIMU CTOPOHAMU; Yrojl MEXIy NPSMbIMH B IpocTpaHcTBe. [lapaiienbHOCTh IIOCKOCTEM:
NapaJljIeJIbHbIE IUIOCKOCTH; CBOMCTBAa IApaJUIeNIbHBIX IUIOCKOCTEH. [Ipocreiinme mnpocTpaHCTBEHHbIE
(GuUTypHl Ha TIOCKOCTHU: TETPAdP, KyO, Mapaiesienunea; IOCTPOSHUE CEUCHHIH.

[lepnieHAUKYISIPHOCTD MPSAMOM U IUVIOCKOCTHU: MEPIEHIUKYISPHBIE MPSAMbIE B IPOCTPAHCTBE, MIPSMbIE
NapaJjIeNIbHbIE U NEPIEHAUKYIISPHbIE K IUIOCKOCTH, IPU3HAK MEPIEHIUKYIIPHOCTU NPSIMON U IJIOCKOCTH,
TeopemMa O NPSMOW MNEPHECHAMKYISIPHOM IJIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YIrOJd MEXKIY MNPSIMOH U
IJIOCKOCTBIO; JBYTPAHHBIA YroJl, JIMHEHHBIA Yroja JBYIPaHHOrO yria. lleprneHaukyinsp ¥ HakJIOHHBIC:
paccTosiHMEe OT TOYKM /IO TUIOCKOCTH, PACCTOSHHUE OT MPSMOW 10 IJIOCKOCTH, NMPOEKIHsS (QUTypbl Ha
TUIOCKOCTb. [lepneH IuKyIapHOCTh IJIOCKOCTEN : MPU3HAK NEPIEHANKYIISIPHOCTH JIBYX IIOCKOcTei. Teopema
0 TPEX MEPIEHIUKYIIAPAX.

MHOrorpaHHMUKH

[lonsiTie MHOrOrpaHHHMKa, OCHOBHBIE JJIEMEHTBl MHOTOIPDAaHHUKA, BBIIYKJIBIE U HEBBIITYKJIbIC
MHOTOTpaHHUKH; pa3BEPTKa MHoOrorpaHHuka. [Ipusma: N-yroiapHas mpu3Ma; IpaHUd U OCHOBAaHUS MPU3MBI;
mpsiMasi W HakJIOHHAasg TMpuU3Mbl; OOKOBas W TIOJNHas MOBEPXHOCTh MNpusMbl. [lapannenenunen,
IIPSIMOYTOJIBHBIM IapajulesIenuIe] U ero cBoicTsa. [lupamuaa: N-yrosnbHas nupaMuaa, rpaHd U OCHOBaHUE
NMpaMubl; OOKOBasi U MOJIHASI TOBEPXHOCTh MUPAMUbL; MPAaBUIbHAS U yCEUEHHAS] MUPAMUA. DIEMEHTHI
IIPU3MBbI U MpaMuibl. [IpaBUiIbHBIE MHOTOIPAHHUKH: ITOHATHE MPAaBUIBHOTO MHOIOIPAaHHUKA; IPAaBUJIbHAS
npusMa U MpaBUiIbHAS MHUpPaMUJa; MpPaBUIbHAsS TPEYrojbHAas MUPAMHUJA U MPABUIBHBIA TETpa’ap; KyoO.
IIpencraBnenyre O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTa’Jp, NOAEKa’Ap M ukocadap. CedeHus NpHU3MBI U
UpaMUIbl.

CuMMeTpus B NPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IUPAMUIAX, TapAJUICIICIUIIE1aX, IPABUIBHBIX MHOTOTPaHHUKAX.

Bbluncnenue 351eMEHTOB MHOTOTPaHHUKOB: péOpa, auaroHanu, yriel. [lnompaas OokoBoit
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTH NPSIMOW MNPU3MBL, IUJIOL@AJL OCHOBAaHUW, Teopema O OOKOBOI
MOBEPXHOCTH MpsAMOM mpu3Mbl. [lnomans O0KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPABHIIBHOM MUpPaMU/IbI,
TeopemMa o TUIOIRIN yceuEHHOM mupaMuibl. [loHsaTre 06 00séMe. OOBEM MUPAMUIBI, TIPU3MBI.

Ilono6ubie Tena B mpocTpancTBe. COOTHOLIGHUS MEXAY IJIOU@AASIMU IOBEpXHOCTEH, 00bEMaMu
MOOOHBIX TE.

11 KJIACC

TeJia BpameHus

Hunuaapudeckas MOBEPXHOCTb, 00pa3yloIMe UIMHAPUIECKON MOBEPXHOCTH, OCh LIMIIMHIPUUECKON
noBepxHOCTU. LlunuHap: ocHOBaHUSA W OOKOBasi MOBEPXHOCTh, 0Opa3yrollas U OCh; MIIOMIAIb OOKOBOW U
ITOJTHOM MOBEPXHOCTH.



Konunueckass moBepxHOCTb, 00pa3yrolnme KOHUYECKOH MOBEPXHOCTH, OChb M BEpIIMHA KOHUYECKOU
noBepxHocTu. KoHyc: ocHOBaHME U BeplMHA, 00pasylollass U OCh; IJIOLEAJL OOKOBOW W TMOJIHOMN
MMOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yrole U BHICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTh.

Cdepa u map: meHTp, paanyc, ITuaMeTp; IUIOaab MOBEPXHOCTH chephl. B3aumHoe pacmnoioxeHue
cdepsl U MIIOCKOCTH; KacaTeNlbHasl IIIOCKOCTh K cdepe; Iiomaab chepsl.

N306paxenue Ten BpalieHHs Ha MI0ckocTH. Pa3BépTka MMIMHIpa U KOHYCA.

KomMOunamuu Ten BpalieHus 1 MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMMMCAaHHBIN OKOJIO cephr; chepa,
BIIMCaHHAasi B MHOTOTPAHHUK, UJIU TEJIO BPAIICHUS.

[Tonsitue 060 o0bEéMe. OcHOBHBIE CBOWMCTBA 00BEMOB Ten. Teopema 00 00BEME MPSAMOYrOJIBHOTO
napajjiesnienurnena u cienctsus u3 He€. O0bEM muMHapa, konyca. O6bEM 1mapa u mwiomaab chepsl

IMono6ubie Tema B mpoctpaHcTBe. COOTHOINGHUS MEXIY TUIOMAISIMH TOBEPXHOCTEH, 00bEMaMu
MOXOOHBIX TEIL.

Ceuenust ununuHApa (MapaielbHO W MEPHEHIUKYISIPHO OCH), CEYeHHS KOHyca (mapaijiesibHOe
OCHOBAHUIO U MPOXOJSILEE YePE3 BEPILMHY), CEUEHUS 111apa.

BekTOpbI M KOOPIMHATHI B IPOCTPAHCTBE

BexTop Ha miockoctu U B npoctpaHcTBe. ClloKeHHe U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha uyucio. PasnoxkeHue BekTopa Mo TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio mnapaenenumnena.
Pemenne 3amad, CBA3aHHBIX C IIPUMEHEHUEM IIPABWII JCUCTBUU ¢ BeKkTOpamu. [IpsMoyronpHas cucrema
KoopJauHAaT B mpocTpaHcTBe. KoopauHatel BekTopa. IIpocreiinme 3agaun B KOOpAUHATAX. YTOJI MEXIY
BekTOpaMu. CKalsipHOE NMPOU3BEJICHHE BEKTOPOB. BhIUMCIEHME YITIOB MEXAY NMPSAMBIMU M IUIOCKOCTSIMHU.
KooparHaTHO-BEKTOPHBIM METO/ MPHU PEIICHUH T€OMETPUUYECKHUX 3a]1a4.

INTAHUPYEMBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3YJIBTATHBI

JInuyHOCTHBIE  pe3ylnbTaThl  OCBOGHHS  IporpaMMbl  ydyeOHOro mpeamera  «MarteMarukay
XapaKTePU3YIOTCS:

I'paxxnanckoe BocnuTanme:

c(OPMHUPOBAHHOCTHIO TPAXKIAHCKON TMO3UIIMU OOY4AIOIerocss Kak aKTHBHOTO M OTBETCTBEHHOT'O
YJIeHa POCCHMCKOro OOIIeCTBa, MPEACTaBICHUEM O MaTeMaTHYECKUX OCHOBax (YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TPaKTAHCKOTO OO0IIecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHUEM
B3aMMO/ICHICTBOBATh C COIMAILHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (DYHKIIMSAMHU U Ha3HAYECHUEM.

ITaTpuoTH4yeckoe BOCIIMTAHUE

c(OpPMHUPOBAHHOCTBIO POCCUUCKOM TpaXAaHCKOM HWIACHTUYHOCTH, YBXKEHUS K TMPOIUIOMY U
HaCTOﬂHIGMy pOCCHfICKOfI MareMaTukKku, HOEHHOCTHbBIM OTHOIICHHEM K JOCTHXXCHHUAIM pOCCHﬁCKHX
MAaTeMaTUKOB M POCCUUCKON MaTEMAaTM4YEeCKOM WIKOJbl, K MCIOJIb30BAHUIO 3TUX JOCTHKEHUU B APYTrUX
HayKax, TEXHOJIOTHSX, chepax dKOHOMHUKH.

JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUSA:

OCO3HAaHHMEM JIyXOBHBIX IIEHHOCTEH POCCHICKOro Haponaa; cHOPMHPOBAHHOCTHIO HPABCTBEHHOTO
CO3HaHHA, 3THYCCKOI'0O IMOBCACHHS, CBA3aHHOI'O C HpaKTI/I‘-IeCKI/IM HpI/IMeHeHI/ICM I[OCTH)KQHPIfI HaYKI/I n
JESATETLHOCTHIO YUEHOTO; OCO3HAHUEM JINYHOTO BKJIAJIa B TIOCTPOCHHUE YCTOMYHBOTO OYIYITIETO.

cTeTHYECKOE BOCIIHTAHHUE:

ACTETUYECKUM OTHOILICHUEM K MHUPY, BKJIIOYash ACTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEW,
O00BEKTOB, 3a/1a4, PEIICHUH, PACCYKICHHI; BOCIPUUMYNBOCTHIO K MATEMAaTHUYECKUM aCMEKTaM Pa3iiv YHBIX
BHJIOB MCKYCCTBA.

dPusnyeckoe BOCIUTAHUE:

c(OpMHUPOBAHHOCTHIO YMEHHUS TMPUMEHITh MaTeMaTH4YeCKHUe 3HAHUS B HHTEpecax 30pOBOTO U
O6e3omacHOro oOpa3a >KM3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO (310pOBOE THTAHME,



cOaNaHCUPOBAaHHBIM PEXUM 3aHATUM M OTAbIXa, peryispHas ¢uznueckas aKTUBHOCTbH); (U3HUECKOrO
COBEPILCHCTBOBAHUSA, MPU 3aHATUIX CIOPTUBHO-03/I0POBUTEIBHOMN JACATEIHHOCTBIO.

Tpyaosoe BocniuTanue:

TOTOBHOCTBIO K TpPYAY, OCO3HAHHEM IIEHHOCTH TPYIOJIOOHS; MHTEPECOM K pas3IMuHbIM cdepam
npodeccroHambHON AESITENFHOCTH, CBI3aHHBIM C MAaTEMATHUKON U €€ MPUIIOKEHUSIMH, YMEHHEM COBEpPILIAThH
OCO3HAaHHBIM BBIOOp Oyaymer mnpodeccuu W pean30BbIBATH COOCTBEHHBIC JKM3HCHHBIC TUIAHBL
TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTE€MaTH4YeCKOMY OOpa30BaHUIO U CaMOOOpPa30BaHUIO HAa MPOTSHKECHUU
BCEHM KM3HHM; TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B PCIICHUH MPAKTHUYECKUX 3a/lad MaTeMaTHYeCKOn
HaIMpaBJIEHHOCTH.

JIK0JI0rHYeCcKoe BOCIIMTAHME

c(hOpPMHPOBAHHOCTHIO IKOJIIOTUYECKON KYIbTYpPhI, IOHUMAaHUEM BIUSHUS COITUATBHO -2KOHOMHUYECKUX
MPOLIECCOB Ha COCTOSIHUE TMPUPOJIHON M COIUATIbHOW Cpeabl, OCO3HaHHWEM TIN00aTbHOTO XapakTepa
9KOJIOTHYECKUX MPOOJIeM; OPUCHTANMECH Ha MPUMCHCHUE MAaTEMaTUYSCKUX 3HAHUHU I PEIICHUs 3a/1a4 B
o0nacTy OKpyKaroleld Cpefpl, MIAHUPOBAHUS MOCTYNKOB M OIIEHKM WX BO3MOKHBIX MOCIEICTBUU IS
OKPYKAIOILEH Cpelibl.

LleHHOCTH HAYYHOTO NO3HAHMS:

c(hOpMUPOBAHHOCTHIO MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOIIECTBEHHON TMpPaKTUKH, TOHMMAaHHEM MaTeMaTH4YeCKOW Hayku Kak cdepbl ueIoBEeYECKOn
NESTETLHOCTH, JTANoOB €€ pPa3BUTUA W 3HAYMMOCTH JJIsl Pa3BUTHUS LUBUIM3AIMNHU; OBIAJICHUEM SI3HIKOM
MaTeMaTUKU U MaTEMAaTHYECKOM KYIbTYpPOW KakK CPEICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISATh
MIPOEKTHYIO U UCCIIEIOBATENIbCKYIO A€ITEIbHOCTh UHIMBUIYaIbHO U B TPYIIIIE.

METAINPEIMETHBIE PE3YJIbTATDBI

MeranpenMeTHble  pe3ylnbTaThl OCBOEHHUS MPOTpaMMbl Y4eOHOTO mpeamera «MaTeMaTuka»
XapaKTepU3YIOTCS OBJAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMEIbHBIMU OClCBUAMY, VHUBEPCATbHbIMU
KOMMYHUKAMUBHBIMU 0CUCMBUAMU, YHUBEPCAIbHBIMU PE2YIIMUSHBIMU OeUCMBUAMU.
1)  Vuueepcanvuvie nosmasamenwvhvle Oeticmeus, obecnewusaiom Gopmuposanue 0OA3068blX
KOCHUMUBHBIX NPOYECco8 00yualowuxcs (0c80eHue Memooo8 NO3HAHUSL OKPYHCAIOUe20 MUpa, npumeHeHue
JIO2UYEeCKUX, UCCTIe008AMENbCKUX Onepayull, ymeHul pabomams ¢ ungopmayueti) .
Ba3oBble Jlornyeckue aeiicTBus:
® BBIBIATH M XapaKTEPU30BATh CYIICCTBCHHBIC MPHU3HAKU MAaTEMaTUYECKUX OOBEKTOB, MOHSTHUH,
OTHOILICHUW MEXIy TMOHATHAMH; (OPMYIUPOBATH ONpPEACICHUS TMOHSATUN; YCTaHABIUBATH
CYIIECTBEHHBI MPU3HAK KJacCU(PUKALKUU, OCHOBaHUS JUIsl 0000IIEHNs U CpaBHEHUs, KPUTEPUU
MPOBOJMMOTO aHAIIN3A;
e BOCIHpPUHUMATh, (QOPMYIHpPOBaTH U MPeoOpa30oBbIBATh CYXKICHHUS:  YTBEPAUTENbHbIE U
OTpUIIaTeNbHbIC, €AMHIYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIBIATH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M MPOTUBOpEUHs B (paKTax, JaHHBIX,
HAONIOJICHUSX U YTBEPXKICHUSX; MpeAsiaraTb KPUTEPUHU Ui BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUUIL;

e JenaTh BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JACAYKTUBHBIX U HWHIYKTHBHBIX
YMO3AKJIIOYEHNUH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

® T[IPOBOJIUTH CAMOCTOSATEIBHO JO0KA3aTEIhCTBA MAaTEMAaTHYECKHX YTBEPXKACHUU (TpsSMBIE W OT
MPOTHUBHOIO), BBICTpaMBaTh AapryMEHTAllMI0, TMPUBOAUTH TPHUMEPBl H  KOHTPIPUMEPHI;
000CHOBBIBaTh COOCTBEHHBIE CYXJACHUS U BBIBOIbI;
e BpIOMpaTh crnoco0 peleHus y4eOHOM 3amaud (CpaBHHUBATh HECKOJIBKO BApUAHTOB PEIICHHS,
BBIOMpATh Hanbosee MOIXOAIMNA ¢ YIETOM CaMOCTOSTENHHO BhIICICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarejbcKkue IeHCTBUA:

® UCIONB30BaTh BONPOCHl KaK HCCIENIOBATEILCKUN HMHCTPYMEHT TIO3HaHUS; (POPMYITUPOBATH
BOMPOCHL, (PUKCUpYIOIIME MPOTHUBOpPEYHE, MpoOIeMy, YCTaHABIMBAThL MCKOMOE U JaHHOE,
(dbopMHUpOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHHE;



IIPOBOJUTH CAMOCTOSATEIIBHO CIUIAHUPOBAHHBINA SKCIIEPUMEHT, UCCIICAOBAHHE 10 YCTAHOBICHUIO
0COOCHHOCTEH MaTeMaTHYECKOT0 00BEKTa, IBICHHUS, MPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEX Ty
00BbeKTaMu, SBIICHUSIMH, TTPOLIECCaAMU;

CaMOCTOSITETIbHO  (pOpMyTHpOBaTh OOOOIICHUST W BBIBOJBI 10 pe3yjibTaTaM MPOBEAEHHOTO
HAOJIIOZICHUS, UCCIICOBaHMS, OICHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U
0000I1ICHHI;

HpOFHO3I/IpOBaTI) BO3MOXXHOC paSBI/ITI/Ie Hpouecca, a TAKXC BbBIABUTI'ATH Hpe)IHOJ'IO)KCHI/ISI 0 €10
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/IHX.

Paborta ¢ undopmanmeii:

BBLIBJIATh AehUIUTH WH(GOpPMAIMKM, JTAaHHBIX, HEOOXOIWMBIX JUII OTBETa Ha BOMPOC W IS
pelleHus 3a/1a4uu;

BBIOMpATh WHPOPMAIUIO U3 UCTOYHUKOB PA3IIMYHBIX THIIOB, aHATM3UPOBATh, CUCTEMATH3HPOBATh
¥ MHTEPIPETUPOBATH HHPOPMAIIHIO PA3IMYHBIX BUIOB U ()OPM TIPEACTABICHHUS,

CTPYKTYpHpPOBaTh HH(POPMAIHMIO, TPEICTABISATh €€ B Pa3jMYHbIX (OpMaxX, HIUTFOCTPHPOBATH
rpaduvecku;

OIICHUBATH HAIEKHOCTH HHPOPMAIIUH 10 CAMOCTOSATEIIBHO CHOPMYITUPOBAHHBIM KPUTCPHUSIM.

2) Yuusepcanvnvie KoOMmMyHUKamueHwle Oeticmaus, 06ecnequsarom cqhopmMupo8aHHOCIb COYUATbHBLX
HABbLIKOB o6yqaiou;uxc;z.
Oo0urenue:

BOCTIIPUHUMATh U (HOPMYIUPOBATH CYXKICHUSI B COOTBETCTBUU C YCIOBUSIMH W IIEJISIMH OOILCHHUS,
SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS TI0 XO/1y pelleHus 3a7a4i, KOMMEHTHPOBATh MOJY4YEHHBIH pe3yabTarT;

B XO7Ie 00CYXJIeHUs 3a7]aBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOI TeMBbI, TPOOJIEMBI, peracMon
3a/la4yM, BBICKA3bIBaTh HJEH, HAIlEJICHHbIE HA MOUCK PEIICHHS; COMOCTABIATh CBOM CYXICHHS C
CYXJECHMSMHM JPYIMX YYaCTHHUKOB JHallora, OOHAapyKMBaThb pa3jiMuue M CXOJCTBO IO3UIIMIL; B
KOPpPEKTHOM popme popMynupoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

NPEACTaBIATh PE3ylbTaThl pPELICHUS 3a7aud, SKCIHEPUMEHTa, MCCIEIOBAHUS, IPOEKTa;
CaMOCTOSITETIFHO BBIOMpPATh (popMaT BBICTYIJICHHS C YIETOM 3a7ad MPE3CHTAINHA U 0COOCHHOCTEH
ayJUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh U MCIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M MHIUBHUIYalbHON pabOTHI IPU pEIIeHUH
y4eOHBIX 3aJad4; MPUHUMATh IeJb COBMECTHOH [ESTEIbHOCTH, IJIAHHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboOThl, pacHpelesaTh BHIBI pabOT, JOrOBapuBaThHCS, OOCYXIaTh MPOLECC HU
pe3ynbTaT paboThl; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B TPYIIOBEIX GopMax paboThl (00CYKIeHUs, 0OMEH MHEHHI, «MO3TOBbIC IITYPMbD)
Y HHBIC); BBITOIHATH CBOIO YAaCTh PaOOTHI U KOOPIMHUPOBATH CBOM JEHCTBUSA C IPYTUMH WICHAMHU
KOMaH/bl, OIEHWBaTh KauyeCTBO CBOEr0 BKJaJa B OOMMH TPOAYKT IO KPHTEPHSIM,
c(hOopMyIHPOBaHHBIM YYaCTHUKAMHU B3aUMO/ICHCTBHSL.

3) Vuuseepcanvnvie pecynamuenvle Oeticmeusi, o0becneuusaiom  HOpMUpoOSaHUe  CMBLCIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJIATH IJIaH, aJITOPUTM PCUHICHUA 3aJa4u, BI)I6I/IpaTB croco0 pPEeICHUA C y‘IéTOM UMCEIO NN XCSL
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTHPOBATH BAPHAHTHI
peleHuii ¢ yuéToM HOBOM MH(OpMam.

CaMOKOHTpOJIB:

BIaJI€Th HAaBbIKAMU II03HABATEIbHOM peQUIEeKCHMM KaK OCO3HAHMsI COBEpIIAEMBIX IEHCTBHI MU
MBICIMTEIbHBIX NPOLIECCOB, UX PE3YJIbTATOB; BIAJETh CIOCOOAMU CaMOIPOBEPKU, CAMOKOHTPOJIS
IIpoLeCcca U Pe3ylbTaTa PELICHUsI MAaTEMAaTUYECKON 3a1a4uu;

IPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPH PEILEHUH 3a]aul, BHOCUTbh KOPPEKTHBBI
B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB, AAHHBIX, HAlJIECHHBIX OIIMOOK, BbISBIEHHBIX
TPYAHOCTEN;



® OILICHMBAaTh COOTBETCTBHE PE3yJbTaTa LIEJIM U YCIOBUSAM, OOBSICHATH NPUUMHBI JOCTHIKEHUS WIN
HEJOCTH)KEHUS Pe3yJbTaTOB JIEATEIIbHOCTH, HAXOAUTh OIMOKY, AaBaTh OLIEHKY IPHOOPETEHHOMY
OIIBITY.

HNPEAMETHBIE PE3YJIBTATDI

10 KJIACC

OnepupoBath MOHATUAMHU: TOUKA, IPSIMast, TUIOCKOCTb.

[IprMeHATh aKCMOMBI CTEPEOMETPHUU U CIEACTBUSA U3 HUX [IPH PEILIEHUN T€OMETPUYECKHX 3a/1a4.

OnepupoBaTh NOHATUAMHU: NAPAJUICTBHOCTD U MEPIEHIUKYIIPHOCTD MPSIMBIX U TIOCKOCTEH.

KnaccuduuupopaTe B3aMMHOE PacIOIOKEHUE MPSAMBIX U IJIOCKOCTEH B TPOCTPAHCTBE.

OmnepupoBarh MOHATHSIMHM: JBYIPaHHBIH Yroj, TpaHW ABYTPAHHOTO yria, peOpo ABYrpaHHOTO YIJIa;
JMHEHHBIN yroi IBYTpaHHOTO YIia; IpajycHasi Mepa ABYTPaHHOIO yria.

OmnepupoBarh MOHATHSAMH: MHOTOTPAHHMK, BBITYKJIBIH W HEBBITYKJIBIA MHOTOTPAHHUK, 3JIEMEHTHI
MHOT'OTpaHHUKa, IPABUIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJBI MHOTOTPAHHHUKOB (NUpaMHIa; TPU3Ma, MPSIMOYrOJBbHBINA
napajuiesienumnen, Kyo).

KnaccupuuupoBarh MHOTOrpaHHMKH, BBIOMpas OCHOBaHHUSA Uil Kiaccu(UKauuu (BBITYKJIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH; NpPAaBUJbHBIE MHOTOTPAaHHUKM; TMpsIMble W HAKJIOHHBIE MPHU3MBI,
MapaiyiesIeuIe /1bl).

OnepupoBaTh MOHATUAMHU: CEKYIAs TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBSICHATH MPUHLIMIIBI IOCTPOSHUSI CEYEHUH, UCIIONb3YsI METOJL CIIECOB.

CTpouTh cedeHHs] MHOTOTPAaHHHUKOB METOJIOM CJIE/IOB, BHINONHATH (BRIHOCHBIE) INIOCKHE YEPTEKHU U3
PHUCYHKOB ITPOCTBIX O0BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pematp 3a1aun Ha HAXOXKICHHE TEOMETPUUECKUX BETMYHMH 1O 00pa3aM MM alrfOpUTMaM, IPUMEHSsS
M3BECTHBIC aHAJIUTUYECKUE METO/bl MPU PEIIEHUH CTaHJAPTHBIX MaTeMAaTHUYECKUX 3a7ay Ha BbIYMCIICHUE
pacCTOSTHUN MeXIy IBYMs TOYKAaMH, OT TOYKH [0 TPSAMOH, OT TOYKH MO TIUIOCKOCTH, MEXKIY
CKPELMBAIOIIMMUCS TPSIMbBIMH.

PemaTp 3a1aun Ha HaX0XKIEHWE TEOMETPUUECKUX BEJIMUMH MO 00pasliaM WK aIropuTMam, NPpUMEHSIS
M3BECTHBIC aHAJIUTUYECKUE METOJbI NMPU PEIICHUN CTaHJAPTHBIX MAaTEeMAaTUYECKUX 3a7a4 Ha BbIYMCICHUE
YIJIOB MEXKIY CKPEUMBAIOIMMUCS MPSAMBIMU, MEXIY IOPAMOH M IUIOCKOCTBIO, MEXIY IJIOCKOCTSIMH,
JIBYTPAaHHBIX YTJIOB.

Beraucisate 00bEMBI M IUIOMAZM  TOBEPXHOCTEH MHOTOTPAHHHMKOB (Mpu3Ma, MNHpaMHUaa) C
npUMEeHEHHEeM (OpMys; BBUMHCIATH COOTHOIIGHUS MEXIy IUIOMAIIMH ITOBEPXHOCTEH, oO0bEMamMu
110I00HBIX MHOTOTPaHHUKOB.

OmnepupoBaTh MOHATUSMHU: CUMMETPUS B IPOCTPAHCTBE; IIEHTP, OCh U TUIOCKOCTh CUMMETPUH; IICHTP,
0Cb U IJIOCKOCTh CUMMETPUU (UTYPBHI.

W3Bnekath, mpeoOpa3oBbIBaTE M  HHTEPIPETHPOBATH HWH(GOPMAIUIO O TMPOCTPAHCTBEHHBIX
reoMeTpUYEeCKUX PUrypax, MpeJCTaBICHHYIO Ha YepTexXax U PUCYHKAX.

[lpuMeHnsaTs TeomeTpuveckue (aKThl IS PElICHUS CTEPEOMETPUUYECKUX 3ajad, MPEAIoaralonmx
HECKOJIBKO I1IarOB PeIlieHHs], €CIIM YCIOBHS IPUMEHEHHs 3a/1aHbl B IBHOH (opme.

[IpuMeHsATH pOCTeiiIme MporpaMMHBIE CPEICTBA U DJIEK TPOHHO-KOMMYHUKAIIMOHHBIE CHCTEMBI TTPH
PELICHUH CTEPEOMETPUUECKHX 3a1a4.

[IpuBomuTh HpHUMEpH MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B INPHUPOAE M KHU3HHU, paclo3HaBaTh
MPOSIBIICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHATh MoJydeHHbIE 3HAHUS Ha MPAKTUKE: aHAIU3MPOBATH peallbHble CUTYAllUd U NPUMEHATh
M3Yy4CHHBIC TIOHATUS B TPOIECCE IMOMCKA pPEIIeHUs MaTeMaTHYecKH CHOpMYIMpOBAHHON MPOOIEMBI,
MOJICIUPOBAaTh pealbHble CHUTYallUM Ha S3blKE I'€OMETPUH, MCCIEN0BaTh IOCTPOCHHbIE MOJEIU C
MCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHATHI U TeopeM, anmnapara anreOpsl; pemarb MpakTHYeCKUe 3a1auu,
CBSI3aHHBIE C HAXOXKJACHUEM I'€OMETPUUYECKUX BEJTUUHUH.

11 KJIACC



OnepupoBaThb MOHATHAMH: LWJIMHIpPUYECKAas MOBEPXHOCTb, OOpa3ylolume MHINHIPUYECKON
MOBEPXHOCTH; LMJIMHJAP, KOHUYECKass MOBEPXHOCTh, OOpa3yrolme KOHMYECKOH ITOBEPXHOCTH, KOHYC;
cdepryeckasi IOBEPXHOCTb.

Pacno3naBats Tena BpareHus (MIJIMHAP, KOHYC, cepa u map).

OOBSCHATH CIIOCOOBI TOTYYSHUS TEJl BPAILICHHUS.

KnaccudunmupoBaTb B3auMHOE pacroiokeHne chepsl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMU: IIAPOBOM CETMEHT, OCHOBAaHHE CEIMEHTa, BBICOTAa CETMEHTA; IIApOBOM
CJIOM, OCHOBaHUE IIAPOBOTO CJIOS, BEICOTA IIAPOBOTO CJIOS; IAPOBON CEKTOP.

BreruancnsaTs 00bEMBI B TUIOMAAM TTOBEPXHOCTEH TEll BPAIICHUSI, TEOMETPHUIECKUX TeJl C TPUMEHEHUEM
dhopmy.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BIMCAHHBIA B c()epy M ONMUCAHHBINA OKOJIO cdepsl; cdepa,
BIIMCAaHHAsI B MHOTOTPAaHHUK WUJIU TEJIO BPAICHUS.

BBIMHUCIIATE COOTHOIICHUS MEXKIY TUIOMAIIMU [TOBEPXHOCTEH M 00BEMaMH MOAOOHBIX TEIL.

N3o6paxaTh n3ydaembie GUTYPHI OT PyKH U ¢ TPUMEHEHUEM MPOCTHIX UePTEKHBIX HHCTPYMEHTOB.

BbIOHATE (BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX O0OBEMHBIX (DUTYp: BHII CBEPXY,
cOOKY, CHU3Y; CTPOUTDH CEUEHUS TeJl BPAICHHUS.

W3Bnekarh, WHTEPIPETHPOBATH M  NPeoOpa3oBbBaTh HWH(GOPMAIUIO O IPOCTPAHCTBEHHBIX
reoMeTpuieckux GUrypax, npeAcTaBICHHYIO Ha YepTex axX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrImOmHATE AeWCTBUS CIIOKEHUSI BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOKEHHSI BEKTOpa Ha YUCIIO,
OOBSICHATH, KAKUMH CBOMCTBAMH OHM 00JIafaloT.

[TpuMeHsTH MpaBUIIO Mapaieenunesaa.

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAWHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJIb BEKTOpA,
PaBEHCTBO BEKTOPOB, KOOPJMHATHI BEKTOPA, YTOJl MEX]y BEKTOpAaMH, CKaJSIPHOE MPOU3BEICHNE BEKTOPOB,
KOJUIMHEApHbIE U KOMILJITAHAPHBIE BEKTOPHI.

Haxoguth cymMMy BEKTOPOB M MPOHM3BEICHNE BEKTOPA HA YMCIIO, YTOJI MEXIYy BEKTOPAMH, CKAJIIPHOE
MPOU3BEACHHE, PACKIIAAbIBATH BEKTOP MO JIBYM HEKOJUIMHEAPHBIM BEKTOPaM.

3amaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOW CUCTEME KOOPIHMHAT.

[TpumensTes reoMerpuueckue (GakThl Ui PEUICHUS CTEPEOMETPHUYECKUX 3aJad, MpEeAroararonmx
HECKOJIBKO IIIAr0B PEICHUs, €CIIH YCIOBHS MPUMEHEHHS 3a/IaHbI B IBHOH (popme.

Pemats npocreiinme reoMeTpruuecKre 3aaud Ha IPUMEHEHHE BEKTOPHO -KOOPAMHATHOTO METO/1A.

Pematp 3amaun Ha /10Ka3aTebCTBO MATEMAaTHUYECKUX OTHOIICHUM M HAXOXKIACHHE I€OMETPUUYECKUX
BEJIMYMH MO 00pasllaM WIH alroOpuTMaM, MPUMEHsSsS WU3BECTHBIE METOABI NMPH PEHICHWU CTaHIAPTHBIX
MaTeMaTHYeCKHuX 3ajau.

[TpumeHsTH MpocTele TPOrpaMMHEIE CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHBIE CUCTEMBI TTPU
PEIICHNH CTEePEeOMETPUUECKHX 3a1ay.

[lpuBoMTE TpHUMEPH MATEMATHUYECKUX 3aKOHOMEPHOCTEHW B TMPHUPOAE M KHU3HHU, PACIIO3HABATH
MPOSIBJICHUE 3aKOHOB T€OMETPHUH B UCKYCCTBE.

[TpuMeHsTh MONMydeHHBIC 3HAHWS Ha MPAKTUKE: aHAJU3UPOBATH PEabHBIC CUTYallUd W MPUMEHSTH
W3YYEHHbIE TIOHATHS B TMpOllecCe TMOWCKA pEIIeHHs MaTeMaTU4YecKu CHOPMYIUPOBAHHON MPOOIEMBI,
MOJICIUPOBATh peaNbHbIC CHUTYallMH Ha S3bIKE T€OMETPUH, WCCIEA0BATh IOCTPOCHHBIE MOJCIH C
HCIIOJIb30BAHUEM T€OMETPUUECKHUX MOHATUH U TeOpeM, amnmapara anreOpsl; pelaTh IpakTHIeCKue 3a1auH,
CBSI3aHHBIE C HAXOXKACHUEM T€OMETPUICCKIX BEJTHUNH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuyecTBO yacos
Ne HanmeHnoBaHue pa3jiesioB u JeKTpoHHbIE (U (POBbHIE)
KonTtpoabHubie
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTteJibHbIE PeCcypchl
padoTbI
1 BBenenue B cTepeoMeTpHIo 10 0
[Ipsimble U MIIOCKOCTH B
2 HPOCTPATCTEE. 12 1 https://lesson.edu.ru/02.3/10
[TapamensHOCTh PSAMBIX U
IIOCKOCTEN
IT
3 P HeHHHKy?HpHOCTL HPAMPBIX 12 0 https://lesson.edu.ru/02.3/10
U TUIOCKOCTEH
\%
4 PIDT MEARAY TIDAMBIMIT 1 10 1 https://lesson.edu.ru/02.3/10
MJIOCKOCTSAMU
MHororpaHHUKH 11 https://lesson.edu.ru/02.3/10
OOBEMBI MHOTOIpaHHUKOB 9 https://lesson.edu.ru/02.3/10
7 [ToBTOpEHuUe: ceuenus, 4 1
PacCCTOAHUSA U YIJIbI
OBLIEE KOJIMYECTBO YACOB 110 68 5
[TPOI'PAMME
11 KJIACC
KosmuecTBo yacoB
Ne HaunmeHoBaHue pa3iesioB JyeKTpoHHBbIe (LU (poBbIE)
KoHnTpoabHbie
n/n U TeM MPorpaMMbl Bcero o0pa3oBaTeJibHbIE peCypchl
padoThI
Tena BpateHus 12 https://lesson.edu.ru/02.3/11
OO0BEMBI Teu 5 https://lesson.edu.ru/02.3/11
B
3 CICTOPBL I KOOPAMHATH B 10 1 https://lesson.edu.ru/02.3/11
MPOCTPAHCTBE
4 [ToBTOpEeHuE, 0000IICHNE, 7 1

CHUCTEMATH3AlINA SHAHU U



https://lesson.edu.ru/02.3/10
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https://lesson.edu.ru/02.3/11
https://lesson.edu.ru/02.3/11

OBUIEE KOJIMYECTBO YACOB
ITO ITPOI'PAMME

34 3

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KonuvectBo
4acoB
Ne Tewma ypoka % JIeKTPOHHbIE U (POBBIE
n/n e o0pa3oBaTte ibHbIE pPeCcypCchl
2 5
22
=) = =
g | S
[=2]
OCHOBHBIE ITOHSTHUSI CTEPEOMETPHHU: TOUKA,
npsiMast, TNIOCKOCTh, TPOCTpaHcTBo. [IpaBuia https://resh.edu.ru/subject/less
1 M300pakeHus Ha PUCYHKAX: M300paKeHHsI 1 0 on/4756/conspect/203541/
IUTOCKOCTEH, TTapauIeIbHBIX TPSIMBIX
(0Tpe3KOoB), cepeIMHbI OTPE3Ka
5 [MoHsTHA: IEepeceKaroIMecs TIOCKOCTH, 1 0 https://helpy.quali.me/theme/s
MepeCeKaroIMecs MpsiMas U MI0CKOCTh chool/49
3 [oHsTHA: IEepeceKaroIyecs IOCKOCTH, 1 0
HePECEeKArOIIMEcs MPsMasi U MI0CKOCTh
3HaKOMCTBO C MHOTOTPAaHHUKAMH, https://present5.com/mnogogra
4 n300pakeHne MHOTOTPaHHUKOB Ha 1 0 nniki-i-iz-izobrazhenie-na-
PHUCYHKaX, Ha IPOEKLMOHHBIX YepTexKax chertezhax/
HauvanbHbie CBeJICHUS O KyOe U MUpaMuje, htps J/resh.edu.ru/subjectess
5 uX pa3BEPTKU U Mozenu. CeueHus 1 0 on/5866/conspect/221575/_
https://nauka.club/mate mati ka/
MHOTOTPaHHHKOB geometriya/kub.html
HauanbsHble cBeleHHs 0 KyOe M mUpaMue,
6 UX pa3BePTKU U Monenn. CeueHus 1 0
MHOTOTPaHHUKOB
[TousTHE 00 aKCHOMATHYECKOM ITOCTPOCHHH https://www.uchportal.ru/load/
7 CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUU U 1 0 25-1-0-5063
CIJICZICTBUS U3 HUX
[TonsiTre 06 aKCMOMAaTHYECKOM OCTPOCHUHU
8 CTEPEOMETPHH: AKCHOMBI CTEPEOMETPHH U 1 0
CJICZICTBUS U3 HUX
[MonsiTve 06 aKCHOMAaTUYECKOM OCTPOCHUHU
9 CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U 1 0
CIICZICTBUS U3 HUX
10 [TonsiTe 06 aKCMOMAaTHUYECKOM ITOCTPOEHUHU 1 0
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CTCPCOMCTPHUHN: AKCUOMBI CTCPCOMETPUU U
CICACTBUA U3 HUX

BzaumHuoe PacCIIOJIOKCHUC IIPAMBIX B

https://resh.edu.ru/subject/less

11 MPOCTPAHCTBE: MEPECEKAIONMECH, on/6133/conspect/272667/
MapaJiyIeIIbHBIC U CKPEIIMBAIOIIMECS TIPSIMbIE
[TapaniensHOCTh MPSMBIX U MIOCKOCTEH B https://resh.edu.ru/subject/less
12 MPOCTPAHCTBE: MapauiebHbIC np;n\fme B on/6065/conspect/125650/
MIPOCTPAHCTBE; NapalIeIbHOCTh TPEX
MPSIMBIX
[TapannenbHOCTHh NPSAMBIX U IIOCKOCTEN B
13 npocTpaHcTie: [lapamienbHOCTh IPsAMOi 1
MJI0CKOCTH
https://present5.com/ugly-s-
sonapravlennymi-storonami-
14 VYT7B1 ¢ cOHaNpaBIeHHBIMH CTOPOHAMH )
ugol-mezhdu-pryamymi/
15 VTros1 MeXK Ty TPSIMBIMHU B IPOCTPAHCTBE st £oputtal HUled!
25-1-0-1339
16 YToa Mexay NpssMbIMA B IPOCTPAHCTBE
17 [MTapannenbHOCTh MIIOCKOCTEH: https://resh.edu.ru/subject/less
napasuieIbHbIC TNIOCKOCTH on/6129/conspect/131671/
18 CpoiicTBa napamieabHbIX JIOCKOCTEH
https://foxford.ru/wiki/matema
tika/mnogogranniki
19 [MpocTeiinme MpoCcTpaHCTBEHHBIC PUTYpPHI HA https://ppt4web.ru/geometrija/t
IUTOCKOCTH: TETPAdp, Ky0, mapasuieIenue;] etraehdr-parallelepiped.html
https://resh.edu.ru/subject/less
on/5444/conspect/221485/
. https://urok.1sept.ru/articles/67
20 [TocTpoenue cevueHwmit
2658
21 Moctpoerie cevermit https://www.uchportal.ru/load/
25-1-0-78465
Kontponbhas pabota o teme "[Ipsimbie u
22 MJIOCKOCTH B MIPOCTPAHCTBE.
[TapammensHOCTh IPSMBIX B TUIOCKOCTEH "
https://resh.edu.ru/subject/less
23 [MepreH IUKYISAPHOCTD IPSAMO#L U IIOCKOCTH: on/4724/conspect/20410/
MEPIIEH AUKYIISPHBIE IPSMBIE B IPOCTPAHCTBE https://videouroki.net/razrabotki/
priezientatsiia-uroka-9.html
https://present5.com/parallelny
24 [psiMble mapaieabHbIC U e-pryamye-perpendikulyarnye-
NEPICHIUKYIISIPHBIC K IIOCKOCTH k-ploskosti-
perpendikulyarnye-pryamye/
25 IIpsiMble mapaJiiesnbHble U
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NECPHCHAUKYIIAPHBIC K IIJIOCKOCTHU

[Tpu3HaK NepNeHINKYIIPHOCTH IPSIMOU U

https://resh.edu.ru/subject/less

26 TUIOCKOCTH on/4757/conspect/20565/
97 [Ipu3Hak nepnesuKyIIpHOCTH IPSIMOU 1
MJI0CKOCTH
https://videouroki.net/video/18
Teopema o psMOii epHeHIUKYIAPHOMI -tieoriema-0-priamoi-
28 IUIOCKOCTH pierpiendikuliarnoi-k-
ploskosti.html
29 Teopema 0 IpsIMOM NEPIEHUKYIISIPHON
IJI0CKOCTH
30 TeopemMa o0 mpsAMOU NEPIEH IUKYIIPHOU
MJI0CKOCTH
[eprieHUKYIISAP U HAKJIOHHBIC: PACCTOSHUE https://resh.edu.ru/subject/less
31 OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT on/6127/conspect/221518/
MPSAMOM 10 TUIOCKOCTH
[leprieHIUKYNSAp U HAKJIOHHBIE: PACCTOSIHUE
32 OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
MPAMOM 10 TIIIOCKOCTH
[leprieHIMKYNSp 1 HAKJIOHHBIE: PACCTOSIHUE
33 OT TOYKH JI0 TIIIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TUIOCKOCTH
[leprieHIMKYNSp U HAKJIOHHBIE: PACCTOSIHUE
34 OT TOYKH JI0 TNIOCKOCTH, PACCTOSIHUE OT
MIPSMOM 10 TUIOCKOCTH
VYTIbl B IPOCTPAHCTBE: YTOJ MEXKIY MPAMOM https:/_/skvsmart.ru/artlcles/mat
35 hematic/ugol-mezhdu-
1 TIOCROCTRIO pryamoj-i-ploskostyu
36 JIByrpaHHbIiA Yroi, TUHEWHBIA yroi https://foxford.ru/wiki/matema
JIBYTPAHHOTO YTJIa tika/dvugrannyy-ugol
JIBYyrpaHHBIIA YroJ, TMHEHHBIHA YroJ https://www.uchportal.ru/load/
37
JIBYTPaHHOTO yIJia 25-1-0-30038
[MeprneHMKYIAPHOCTD MIIOCKOCTEH: TIPU3HAK https://resh.edu.ru/subject/less
38 .
MEPICHIUKYISIPHOCTH BYX MJIOCKOCTEH on/4748/conspect/20809/
IleprieHIUKYIAPHOCTD MIOCKOCTEMN: MPU3HAK
39 NEePHEHAUKYISIPHOCTH JBYX IJIOCKOCTEH
[TeprieHAMKYISIPHOCTD IOCKOCTEN: TPU3HAK
40 NEPHEHAUKYISIPHOCTH JBYX IJIOCKOCTEN
https://ppt4web.ru/geometrija/t
41 Teopema 0 TpEX MEPIEHIUKYISPAX eorema-o-trekh-
perpendikuljarakhQ.html
42 Teopema o TpExX neprneHIuKyIsIpax
43 Teopema 0 TpEX nepHEeHIUKYIAPAx
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https://ppt4web.ru/geometrija/teorema-o-trekh-perpendikuljarakh0.html
https://ppt4web.ru/geometrija/teorema-o-trekh-perpendikuljarakh0.html

KontpomnbHas pabora mo remam
"[lepneHIMKYISPHOCTD MPAMBIX U

44 mockocTer" u "YIibl Mex 1y OpsIMbIMU U
MJIOCKOCTSAMH"
HorsTHe MHOrOrpaiika, OCHOBHEIC https://resh.edu.ru/subject/less
45 AJ€MEHTHI MHOTOTPaHHHUKA, BBIHYKJ'IT:.IC u on/6018/conspect/221549/
HEBBIYKJIbIE MHOTOTPAaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpusma: N-yroapHas MpU3Ma; paHu | https://www.resolventa.ru/uslu
46 OCHOBaHUSI TIPU3MBIL; TIPsIMasi U HAKJIOHHAS gi/uslugischoolmar.htm
NPU3MBI; OOKOBAsl U TIOJTHASI TOBEPXHOCTh https://resh.edu.ru/subject/less
TIPU3MBI on/5443/conspect/21269/
[Tapannenenunen, npAMOYroJabHbINA https:/_/skvsmart.ru/arti(_:les/mat
47 . hematic/pryamougolnyj-
napaJijiesielnuIel ¥ ero CBOMCTBa arallelenined
[Mupamuaa: N-yronpHas mUpaMuaa, TpaHu U
OCHOBaHHE MUPAMHUJIbI; OOKOBAS U MOJIHAS https://resh.edu.ru/subject/less
48
MOBEPXHOCTh MUPAMU/IbL; IPAaBUIIbHAS U on/5866/conspect/221575/
yCEeU€HHas MUpaMUIa
[IpaBunbHBIE MHOTOTPAHHUKH: TIOHSTHE
MPaBIJIBHOTO MHOTOTPaHHUKA; IIPaBUIIbHAS .
49 HgmMa i HpaBHHBHgHHpaMmi https://resh.edu.ru/subject/less
on/4023/conspect/149351/
MpaBUJIbHAS TPEYTOJIbHAS TUPAMHUJIA U
MPAaBUIIBHBIN TETpadIp; Kyo
IIpencrasienue o MpaBUIBHBIX
50 MHOTOTpaHHUKAX: OKTa3Ip, T0IeKadIP U
HUKOCadIp.
CuMMeTpus B IPOCTPAHCTBE: CUMMETPHS
OTHOCHTEIILHO TOYKH, IPSIMOM, IIIOCKOCTH. https://znaika.ru/catalog/10-
51 DieMeHThl CHMMETPHH B MHPaAMH/IaX, klass/geometry/Simmetriya-v-
napaiiesIeuIe1ax, MPaBHUIbHBIX prostranstve.html
MHOTOTpaHHUKaX
59 Berurcnenue 3eMEHTOB MHOTOTDAHHHKOB:
pEOpa, AMaroHau, yribl
[Tnomaae GOKOBOM MOBEPXHOCTH U TTOTHOM
MOBEPXHOCTH MPSIMOI PU3MBI, TLIOMIAIH https://www.resolventa.ru/uslu
53 OCHOBaHHI, TeopemMa 0 OOKOBOU gi/uslugischoolbab.htm
MOBEPXHOCTH MPSIMOU MPU3MBI
ILnomane GOKOBOM l'IOBepj(HOCTI/I u https://4ege.ru/gia-
54 MOBEPXHOCTH TPABUIIBHOM HEIpaMI/I,I[BI, ratermatika/64890-
Teop?Ma OUHJIOH_IaI[I/I OOKOBOI MTOBEPXHOCTHU iramida. html
YCeUEHHOU MUPAMHU/TBI Rlramica.nimi
55 KontpomnbHas padorta o Teme
"MHuororpaHHuKnR"
56 [NonsTHe 00 00BEMeE https://resh.edu.ru/subject/less
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https://resh.edu.ru/subject/lesson/4904/conspect/280335/

0n/4904/conspect/280335/
57 G mapamE: 1 0 https://foxford..ru/vyi ki/matema
tika/volume-piramida
) https://ppt4web.ru/geometrija/
58 OO0BEM mUpaMuIbI 1 0 obem-piramidyL.htm
59 OO0BEM mUpaMuIbI 0
60 OOBEM TUPAMHUTBI 0
) https://resh.edu.ru/subject/less
ol OObEM MpHME ! 0 0n/5629/conspect/23081/
62 OO0BEM TTpU3MBI
63 OO0BEM TpU3MBI 0
64 KontpomnbHas pabota no teme "O0bEMBI 1 1
MHOT'OI'PaHHUKOB"
[ToBTOpEeHmE, 0600IICHNE CUCTeMAaTH3AIUS
65 3HaHuil. [loctpoeHue ceuennii B 1 0
MHOTOTpaHHUKE
[ToBTOpEHME, 0000IIEHNE CUCTeMaTU3AIUS
3HaHWU. BeurciieHne pacCTOSHUMN: MEXTY
66 JIBYMsI TOUKaMH, OT TOYKH JI0 IPSIMOH, OT 1 0
TOYKH JI0 TIJIOCKOCTH, MEX]TY
CKPEIMBAIOIMMHUCS TTPSIMBIMH
67 HtoroBast KOHTpOJIbHAs paboTa 1 1
[ToBTOpEeHue, 0600IIEHNE CUCTEMaTU3aIUs
3HaHUW. BpaucieHne yrioB: Mexay
68 CKPEUIMBAIONIMMHUCS TPSIMBIMU, MEXKIY 1 0
MPSAMOM U TUIOCKOCTBIO, IBYTPAHHBIX YIIIOB,
YIIIOB MEXTY TUIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68 5
[TPOI'PAMME
11 KJIACC
Koum4yecTBO 9acos
Ne % JIeKTPOHHBbIE U (POBHIE
Tema ypoka o z E o0pa3oBaTeJIbHbIE pPecypChl
n/n § i 8
[ E g
2
1 Codepa u map: 1eHTp, pagnuyc, AMaMeTp; 1 0 https://resh.edu.ru/subject/les
IUTOINA b TOBEPXHOCTH Cepsl son/4034/conspect/22790/
2 B3aumHoe pacnonoxenue chepsl u 1 0 https://ppt4web.ru/geometrija
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IUIOCKOCTH;, KacaTeIbHast INIOCKOCTh K
chepe; momanb cheps

/sfera-i-shar6.html

N306paxenue chepsl, mapa Ha MIOCKOCTH.

3 Ceuenus mapa
HisApHiecKas NOBepXHOCTS, htps://resh.edu.ru/subject/les
4 00pA3YIOIHE WHIMHIPHCCKOH . son/6300/conspect/22489/
MOBEPXHOCTH, OCh IIUIMHAPUIECKOM
MTOBEPXHOCTH
N
S . ’ a/ponjatie-cilindra.html
TJI0MIAh OOKOBOU W IMOJTHOW MTOBEPXHOCTH
N300pakeHne NUINHAPA HA TIIOCKOCTH.
6 Pa3Béprka nununapa. CedyeHus MUIMHIPA
(TIII0CKOCTHIO0, TapAIIETLHOM HITH
HGpHGHHHKy.]'I?[pHOfI ocn III/IJ'II/IHI[pa)
Konuyeckas moBepxHOCTh, 00pa3 e .
7 KOHUYECKON HOBGII‘))XHOCTI/I ocf u fss:fnﬂa htps.Jiresh.edu.ru/subjectes
. ’ son/4903/conspect/22645/
KOHUYECKOM TOBEPXHOCTH
Konyc: ocHOBaHME U BepMHa ..
8 06pef;yfoma51 U OCb; HJI(E)H.IB.IIB ’601(0130?”1 u https://pptll.\.lveb.ru/qeometrl|a
. ’ [usechennyjj-konus.html
MTOJTHOM IMTOBEPXHOCTHU
Y ceu€HHbIi KOHYC: 00pa3yronme u
9 BBICOTA; OCHOBaHMS U OOKOBast
MTOBEPXHOCTH
N300pakeHune KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoOHyca
10 (TJI0CKOCTBIO, NapajIeIbHON OCHOBAHHUIO,
U IJIOCKOCTBIO, MPOXOJIAIICH uepes
BEPIIMHY)
https://resh.edu.ru/subject/les
1 KoMOuHaIus Ten BpaieHus 1 son/4911/start/23303/
MHOTOTPaHHUKOB https://urok.1sept.ru/articles/
633696
MHororpaHHuUK, ONMUCAHHBINA OKOJIO https://multiurok.ru/files/prez
12 ctepsr; chepa, BiucaHHas B entatsiia-mnogogranniki-
MHOTOTPaHHUK WM B TEJIO BpaILEHUs opisannye-okolo-sfery.html
13 [Mousitue 06 00béMe. OCHOBHBIC CBOMCTBA https://resh.edu.ru/subject/les
00BEMOB T son/4904/conspect/280335/
https://ppt4web.ru/geometrija
/obem-konusa-cilindra.html
14 OO0BEM HMIMHIpA, KOHYCA https://nsportal.ru/shkola/geo
metriya/library/2019/10/23/0
bem-konusa-tsilindra
15 OO0BEM 1mapa | IIoaabs chepsl https://ppt-online.org/335113



https://ppt4web.ru/geometrija/sfera-i-shar6.html
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://resh.edu.ru/subject/lesson/6300/conspect/22489/
https://ppt4web.ru/matematika/ponjatie-cilindra.html
https://ppt4web.ru/matematika/ponjatie-cilindra.html
https://resh.edu.ru/subject/lesson/4903/conspect/22645/
https://resh.edu.ru/subject/lesson/4903/conspect/22645/
https://ppt4web.ru/geometrija/usechennyjj-konus.html
https://ppt4web.ru/geometrija/usechennyjj-konus.html
https://resh.edu.ru/subject/lesson/4911/start/23303/
https://resh.edu.ru/subject/lesson/4911/start/23303/
https://urok.1sept.ru/articles/633696
https://urok.1sept.ru/articles/633696
https://multiurok.ru/files/prezentatsiia-mnogogranniki-opisannye-okolo-sfery.html
https://multiurok.ru/files/prezentatsiia-mnogogranniki-opisannye-okolo-sfery.html
https://multiurok.ru/files/prezentatsiia-mnogogranniki-opisannye-okolo-sfery.html
https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://resh.edu.ru/subject/lesson/4904/conspect/280335/
https://ppt4web.ru/geometrija/obem-konusa-cilindra.html
https://ppt4web.ru/geometrija/obem-konusa-cilindra.html
https://nsportal.ru/shkola/geometriya/library/2019/10/23/obem-konusa-tsilindra
https://nsportal.ru/shkola/geometriya/library/2019/10/23/obem-konusa-tsilindra
https://nsportal.ru/shkola/geometriya/library/2019/10/23/obem-konusa-tsilindra
https://ppt-online.org/335113

[TomoOHBIC TeNla B IPOCTPAHCTBE.

https://b5.cooksy.ru/articles/p

16 COOTHOIICHHS MEXTY ILTOMAISIMHA odobie-tel-otnosheniya-
MIOBEPXHOCTEH, 00BEMaMHK ITOJOOHBIX TEIT ploschadey-poverhnostey/
17 KonTponbHas pabora o remam "Tena
BpamieHus" u "Oobembl Ten"
https://pptdweb.ru/matematik
18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE a/vektory-v-
prostranstve3.html
https://resh.edu.ru/subject/les
son/4758/conspect/21647/
19 CroxeHue U BEIYUTAaHHUE BEKTOPOB
https://ppt-
online.org/1173455
20 | VYMHOXKeHHE BEKTOPa Ha YUCIIO https://resh.e_du.ru/subiect/les
son/3037/main/
Pa3noxxenue BekTopa o Tpém https://resh.edu.ru/subject/les
21 HEKOMIUTIaHAapHBIM BeKTOpaM. [IpaBuio son/6404/conspect/132054/
napasuieienunena https://ppt-online.org/747993
Pemenne 3amaq, cBI3aHHBIX C
22 MPUMEHEHUEM IPABHJI ACHCTBUM C
BEKTOpaMH
https://resh.edu.ru/subject/les
son/5724/conspect/21891/
23 Eﬁjﬁ;ﬁfiﬁa;zi;ﬁ\:{zf;iiﬁi: B http://karmanfor m.ucoz.ru/in
[IpocTeiinme 3a1a4u B KOOPAUHATAX j:x/qeometrua 11 ass/0-
https://ppt-online.org/345888
https://resh.edu.ru/subject/les
Yron mexay BekTopamu. CKasipHOe son/5723/conspect/149166./
24 http://karmanform.ucoz.ru/in
HPOHSBEIICHIE BEKTOPOB dex/geometrija_11_klass/0-
45
http://karmanform.ucoz.ru/in
dex/geometrija_11 klass/0-
25 Berincrenne YITIOB MEHLY TIPAMBIMH H ﬁps://wika.tutoronline.ru/qe
TITOCKROCTAMH ometriya/class/10/vychislenie
-uglov-mezhdu-pryamymi-i-
ploskostyami
26 KoopauHaTHO-BEKTOPHBINA METO PH https://urok.1sept.ru/articles/
pEleHUH TeOMETPUUSCKUX 3a7a4 697246
97 KontponbHast pabora o reme "BekTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE"
IToBTOpEHmE, 0000IICHHE 1
28 cucTtemMaTu3aius 3HaHui. OCHOBHBIC

¢burypsl, GpakThl, TEOPEMBI Kypca
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IIaHUMCTPUHA

[ToBTOpEHme, 0000IICHHE 1
29 cucreMarusanusa 3HaHuii. OCHOBHEIE 1 0
¢burypsl, GpaxThl, TEOPEMBI Kypca

IIaHUMCTPUHA

[ToBrOpenue, 06001ICHNE U
30 cUCTeMAaTU3allus 3HaHU. 3agauu 1 0
TJIAHUMETPHH B METOJIbI UX PEIICHUS

[ToBTOpEHme, 0600IICHNE 1
31 cucTeMarTu3anusa 3HaHui. 3agaun 1 0
IUTAHUMETPHH U METO/IbI X PEIICHUS

[ToBTOpEHme, 0000IICHHE 1
cucreMmarusanusa 3Hauuii. OCHOBHEIE

32 1 0
¢burypsl, GpaxThl, TEOPEMBI Kypca
CTEpEeOMETPUH

33 HroroBast KOHTpoJIbHAs paboTa 1 1

34 [ToBTrOpenue, 0606meH1/ie u 1 0
cUCTeMaTH3alys 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOI'PAMME

YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI IS YYHEHUKA

* ['eomerpus, 10-11 xknaccw/ Atanacsn JI.C., byryzoB B.®., KagomuieB C.b. u apyrue, AkiimonepHoe
obmectBo «M3marenbctBo «IIpocBemeHue»

METOJAUYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. JI.C. Aranacsn, B.®. byry3os, C.b. Kagomues. ['eomerpust 10-11 knacc : koHTposbHble padoTsl / JI.C.
AranacsH, B.®. byry3os, C.b. Kagomues — M.: Muemo3una, 2010.

2. 10.A. I'nmazkos, I.1. KOnuna, B.®. byry3os. Pabouas TeTpans no reomerpuu s 10 kiacca. — M.:
[Ipocsemenue, 2016.

3. 10.A. T'na3kos, L.H1. FOauna, B.®. byry3os. Pabouas terpanps mo reomerpun ais 11 knacca. — M.:
IIpocsemenue, 2016.

4. b.I'. 3uB. lunaktuueckue matepuaisl no reomerpuu st 10 kinacca. — M. IIpocsemenue, 2015.

5. B.I'. 3uB. lngaktudyeckue MaTepualnl o reometpun i 11 knacca. — M. [Ipocsemenue, 2015

6. KoutposnbHo — nu3smeputenbabie MaTepuansl. ['eomerpus. 10 kmacc / Coct. A.H.Pypykun. — M. : BAKO,
2014.

7. KonTponbHO — n3Mepurenbabie Matepuaisl. 'eomerpus. 11 kmace / Coct. A.H.Pypykun. — M. : BAKO,
2014.

8. [Toypounsle pa3pabotku no reomerpun: 10 kiacc / Coct. B.A.SIpoenko. — M.: BAKO, 2012.




9. IMoypounsie pazpadorku o reometpun: 11 kmace / Coct. B.A.fIposenko. — M.: BAKO, 2012

10. b.I'. 3uB, B.M. Meiinep, A.Il. baxanckuii. 3agaun o reometpun s 7 — 11 kimaccoB. — M.:
[Ipocsemenue, 2003.

11. JI.C. Atanacsn, B.®. byry3os, C.b. Kanomues I'eomeTpus 10-11 knace (npodumnbHblil ypoBens). 10-
11 xnacc: metoauueckoe nocodue ans yaurens / JI.C. Atanacss, B.®. byrysos, C.b. Kagomues — M.:
Mmaemo3suna, 2010.

12. C.M. CaaksHn, B.®. byry3oB. U3yuyenue reomerpun B 10 — 11 knaccax: Meroanueckue peKOMEHAALUN
K yueOHuky. Kuura s yaurens. — M.: [Ipocsemenue, 2001.

13. A.Il. Kucenes. Dnementapnas reometrpusi. — M.: IIpoceemenue, 1980.

14. HactonbHas kaura yuurensa marematuku. M.: OOO «M3patensctBo ACT»: OO0 «M3maTenscTBO
Actpenby, 2004;

15. A.IL.Epmosa, B.B.I'ono6opoapko «I'eomerpust 10-11 kmacc. CamocTosTEbHBIE U KOHTPOJILHBIC
paboTtel. PazHoypoBHeBbIe mupakTudeckue matepuaiby MJIEKCA Mocksa-2000.

16. Hlapeirun U.®. CoopHuk 3aaay o reometpun. 5000 3a1a4 ¢ oTBETAMHU.

17. Pynacos K.A. CO60pHHK reOMETPUUYECKUX 3a1a4 IO TOTOBBIM YepTEXkKaM.

18. PabunoBuy E.M. 3agauu u ynpaxHeHUs1 Ha TOTOBBIX YepTexKax.

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbI CETH UHTEPHET

https://resh.edu.ru/

https://education.yandex.ru/main

https://fipi.ru/ege

https://ege.sdamaia.ru/

https://lesson.edu.ru/catalog
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