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MHNOACHUTEJIbHASA 3ATIINCKA

Pabouas mporpamma ydae6HOTrO Kypca «I'eomerpusi» 6a30BOT0 ypOBHS AJIsi 00Y4YaAIOIIMXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30oBaTeIbHOTO
CTaHJapTa cpeaHero oOmiero obpa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBAaHUH,
MPEIBSIBISEMBIX K MAaTeMaTHYCCKOMY OOpa30BaHUIO, W TPATUIUN POCCHICKOTO OOpa30BaHUS.
Peanm3amust  mporpaMMbl  0OeCIieUMBAaEeT — OBJAQJCHUE  KIIOYCBBIMH  KOMIICTCHIIUSIMU,
COCTaBIISIONMUMU OCHOBY JIJISi CaMOPa3BUTHS W HENPEPHIBHOTO 0Opa3oBaHUSs, IICIIOCTHOCTH
OOIIEKYIBTYPHOTO, TUYHOCTHOTO U TIO3HABATEILHOTO PA3BUTHS JIHYHOCTH 00YJIAFOIIIUXCS.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOrO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJArOMUXCS, POPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HW3YYCHHsS JAPYrUX YYeOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX MPEACTABICHUN O CYINIHOCTH W TPOUCXOXKJICHUU
TEOMETPHYECKUX a0CTPaKIMi, COOTHOIICHUU PEATbHOTO W HJICALHOTO, XapaKTepe OTPaKCHHUS
MaTeMaTHUYE€CKON HAYKOW SIBJIEHWU M MPOIECCOB PEaJbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYaNIUXCSA, a TaKKe KavyecTB
MBIIIICHHUS, HEOOXO0IUMBIX JJIS QAN Talldd B COBPEMEHHOM OOIIECTRE.

I'eomerpust sBiseTcss OMHUM W3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro OOIIero
oOpa3oBaHUs, Tak Kak 00OeCrednBaeT BO3MOXKHOCTh W3YUEHHUS KaK JUCIUIUIMH €CTSCTBCHHO-
HAay4YHOM HANpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MebIIUICHHE, (HOpPMUPYEMOe MPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TOCTPOCHUH IIETIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4, YMEHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCSl TPH PEHICHWW 3aJad eCTECTBEHHO-HAYyYHOTO IHWKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATENbHOCTH 4YeioBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €ro COIMAIBLHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
YCIOBHE  YCHEIIHOTO TO3HAHWUS ©  AKTUBHOTO TNPeoOpa3oBaHHs  JCHCTBUTECIHHOCTH.
OmnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu OObEMHSET PAa3HbIC BUIbI YUSOHOH U TPYIOBOM
NESTENbHOCTH, SBISCTCS OJHUM M3 NMPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyallbHA
3aaua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 110 MHOTHM HAIPaBJICHUSIM.

Lenb ocBOEHUS TIPOrpaMMBbl yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM YpOBHE 00y4EHUS
— oOmieoOpa3oBarenbHOEe U OOIIEKYIbTYPHOE pPa3BUTHE OOyYaromMxcs 4depe3 obecredeHue
BO3MOHOCTH TPUOOPETEHHS] U UCTOIH30BAHUS CHCTEMAaTHYECKHX T'€OMETPUUYECKUX 3HAHUM U
NeUCTBUM, crienn(UUHBIX TEOMETPUU, BOZMOKHOCTH YCIIEIIHOTO MPOIOIKEHHUSI 00pa30BaHUs IO
CHEIHATLHOCTSIM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpOBHE IMpeAHa3HaueHa g OO0yJaroIIuXcs
CpeIHell IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTENBHBIX 3aTPYAHEHUH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
oOmIue MaTreMaTu4ecKue yMEHUsl, CBS3aHHbBIE CO CIEMU(PUKON T€OMETPUNU U HEOOXOIUMBIC IS
KU3HU B COBpeMEeHHOM o01iecTBe. Kpome 3T0T0, OHM UMEIOT BO3MOKHOCTh U3YUUTh T€OMETPHIO



6osiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOJIUMOCTh B T€OMETPUUECKUX 3HAHUSIX B
npoheccHOHaTbHON IS TEILHOCTH.

JlocTIKeHHe el OCBOCHUS MPOrpaMMbl 00ECIICUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuoputeTHRIMU 3ajauaMy OCBOCHUA Kypca «I eomerpun» Ha 6a3oBoMm ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (dopMupOBaHHE NPEICTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIbTYpHl H

OCO3HAHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (dopMupOBaHHE TPEACTABICHUS O MHOTOTPAaHHUKAX M TellaX BpAIICHUS KaKk o
BAKHEHIINX MAaTeMaTUYECKUX MOJENSX, O3BOJISIOUIMX OMMCHIBATh U U3y4aTh pa3HbIE
SIBIICHUSI OKPY>KAIOILIETr0 MUPA;

e (opmupoBaHuE yMEHHs pacClO3HAaBATh HA UYEPTEKaxX, MOJEISIX U B pEalbHOM MHUPE
MHOTOTPAaHHUKH U TeJla BpalllEHUS;

® OBJAJCHHE METOJAAMM peUIeHUs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHS ONEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOIPDAaHHUKAX U
TeJIax BPallEHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHHE AITOPUTMAMH PEIIEHHS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCYXJEHHS B  XOJ€  pelIeHUs
CTEepEOMETPUYECKUX 33]1a4 U 3a]1a4 C MPAKTHUYECKUM COJIePKaHHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX UM  TBOPYECKMX CIOCOOHOCTEM  oOyuarouuxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIILIJICHHS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM T€OMETPUU: yMEHHE
pacro3HaBaTh NPOSBJICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYalMsX U IPU H3YYEHUM JAPYTUX Y4eOHBIX MPEIMETOB,
IPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
IreOMETPUM U  CO3/1aBaTh T'€OMETPUUYECKHE MOJENIH, IMPUMEHITh OCBOEHHBIN
IeOMETPUYECKUN ammapaT Jjs  pelleHus IPaKTUKO-OPHEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOy4YEHHBIE PE3yJIbTATHI.

OTnu4UTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS BKIIOUEHHE B KypC CTEPEOMETpUU
B Hayaje ero MW3ydeHHs 3ajad, pEeUIaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa30M OpraHU30BaHHAs PabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO M TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIUPYET INPOTEKaHUE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY H3YUEHHIO IpeIMeTa.

[Ipennourenue OTHAETCS HArIsAHO-KOHCTPYKTUBHOMY METOAy OOy4YeHMs, TO €cCTh
TEOPETHUYECKHE 3HAHHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATeNbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy Yydamuxcs B Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET peLICHMs 337a4 Ha CO3/laHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjau Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpa3zamu. Co3gaHue oOpa3a NPOBOAUTCS C
OTOPOH Ha HArJISIHOCTh, a OTIEPHPOBAaHUE 00PAa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €0 UCXOJHOTO CONEPIKAHUS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHuku», «IIpsMble U MIOCKOCTH B MpocTpaHcTBe», «Tena BpameHus», «Bexkrtopsl u
KOOpPJMHATHI B IPOCTPAaHCTBE». DOpPMHUpPOBaHKE JJOTUYECKUX YMEHUN PacpeNeseTCcsl HE TOJIbKO
10 COJEP)KATENbHBIM JIMHUSM, HO W IO TojaM OOy4deHHMs Ha YPOBHE CpeIHero oOIIero
oOpa3oBaHUsl.



Conepxxanne 00pa30oBaHMs, COOTBETCTBYIOLEE NPEAMETHBIM pe3ylIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeaEHHBIM 10 ToJaM 00yUeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIAJICHME TIEOMETPUYECKHUMHU  TOHATHUSAMH M HaBBIKAMH  OCYILECTBIIJIOCH
MOCIIEIOBATEIbHO M TOCTYNATENbHO, C COONIONEHHEM NpPUHIIMIA MPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUSI BKJIIOYAJIUCh B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTABICHUM 00yJarommxcs,
paciupss u yrayOnsis e€, o0pasysi IpOUYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenne reomerpun otBouTCs 2 yaca B Heneno B 10 kinacce u 1 yac B Hegeno B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yueOHbIX yaca.

COILEPXKXAHHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbBIE TIOHATHUS CTEpeOMeTpUH. Touka, mpsiMasi, II0CKOCTh, MpocTpaHcTBo. [loHsTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMbI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3aumHoe pacnosio’keHue MpsIMbIX B MPOCTPAHCTBE: MepeceKarouluecs, napauieabHble U
CKpeluBamomuecs npaMble. [lapamienbHOCTh NOPSMBIX W IUIOCKOCTEW B IMPOCTPAHCTBE:
napajuiefibHble MpsSMble B MPOCTPAHCTBE;, MAPAIIENBHOCTh TPEX MPSIMBIX; MapaieIbHOCTh
NpsIMOM M TJIOCKOCTH. YTJIBl C COHAINpPaBJICHHBIMH CTOPOHAMH; Yrojl MeXay MpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX TiockocTel. [Ipocreiiniie npocTpaHcTBeHHbIE GUTYPBI Ha MIIOCKOCTU: TETPAdP,
KyO, MmapaJijiesienumes; NoCTpOeHUE CEYSHHIH.

[lepneHuKynapHOCTh MOPSIMOM M TUIOCKOCTU: MNEPIECHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajUleibHble W MEPHeHIUKYISIpHbIE K IUIOCKOCTH, MpU3HAK
NEePIECHANKYJSIPHOCTH TPAMONM W IUIOCKOCTH, TeopeMa O MpsSMOM MEePHEeHAUKYISIPHON
IJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJI MEXKIY NPSMOM M TUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa IByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IUIOCKOCTH, PACCTOSIHHE OT NPSIMON [0 IUIOCKOCTH, MpOeKuus (Urypbl Ha IUIOCKOCTb.
[leprnieHIUKyYIAPHOCTD MIOCKOCTEH: MPU3HAK NMEPIEHAUKYISIPHOCTH IBYX IJIockocTel. Teopema
0 TpEX MEepIEeHIUKYIApax.

MHOrorpaHHMKH

[lonsiTHe MHOTOrpaHHUKA, OCHOBHBIE 3JEMEHTHl MHOTOIPAHHUKA, BBINYKJIbIE U
HEBBINYKJIble MHOTOTPAaHHUKH; pa3BEPTKa MHOrorpanHuka. [lpusma: N-yronbHasi mpusma; rpaHu
Y OCHOBaHMS IPU3MBL; IPsAMasi U HAKJIIOHHAsI IPU3MbL; OOKOBAs U MOJIHAS MOBEPXHOCTh MPU3MBI.
[Mapannenenunen, mpsIMOYTOJbHBIN Mapaiienenumnes u ero cpoicta. [lupamuaa: N-yronbHas
nUpaMuia, TpPaHd W OCHOBAaHWE NUPAMU[bI;, OOKOBas U IOJIHAS TOBEPXHOCTb MHPAMUJIBI;
MpaBWIbHAS W Yyceu€HHAas MNHupamMuia. OIJEMEHTbl MNPU3Mbl U THpaMuibl. [IpaBuUibHBIE
MHOTOTPAaHHUKU: TMOHSATHE MPAaBUILHOTO MHOTOTPAaHHUKA; MpaBUJIIbHAS MpHU3Ma U MpaBHIIbHAs
MMpaMuia; MpaBuUjIbHas TPEYrojbHas MUpaMKuaa U MpaBWIbHBIN TeTpasap; ky0. [IpencraBnenue
O TMPaBWIbHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoJeKa’dap M ukocayap. CeueHus MNpu3Mbl U
MUPaMUIbIL.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IMIJIOCKOCTH.
DNeMEeHThl CHMMETPUH B TUpaMuAax, napajjienenuneaax, IpaBuibHbIX MHOTOTPaHHUKAX.

Brrunicnenue 3eMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yrisl. [Inomans GoxoBoi
MOBEPXHOCTU U TMOJHOW MOBEPXHOCTH MPSMOM NPHU3MBI, IUIOIIAJb OCHOBAHUM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMOU mpu3Mbl. [lnomans OGOKOBONM MOBEPXHOCTH M MOBEPXHOCTH



NPaBUIBHON MHUpaMH[bI, TeOpeMa O IUIomaau ycedéHHol mupamuzpl. [lonsarue o6 oOnéme.
O0BEM nupaMubl, MPU3MBI.

[Tono6usie Tema B mpoctpancTBe. COOTHOWICHHS MEKIY IUIOMAASIMU TOBEPXHOCTEH,

o0bEMamMu MOJOOHBIX TETI.
11 KJIACC

Tena Bpamenust

Hunuaapuyeckas NOBEPXHOCTh, O00pa3ylolle UUIMHAPUYECKOW IIOBEPXHOCTH, OCh
MWIMHAPUIECKOH noBepXHOCTH. LImmuHap: ocHOBaHUS 1 OOKOBAas MOBEPXHOCTH, 0Opasyromas u
OCb; IJIOLIAb OOKOBOW U MOJHOW NOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OCb M BEpIIMHA
KOHHUYecKkoi mnoBepxHocTu. KoHyc: ocHOBaHME M BepliuMHa, 0oOpasyollas U OCb; IUIOLIA/b
OOKOBOM M TOJHOW MOBEPXHOCTU. YCEUEHHBIM KOHYC: 0Opa3yollue U BbICOTA; OCHOBAHMS U
OO0KOBast MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AuUameTp; IUIONIa[b NOBEPXHOCTU cdepbl. B3aumHoe
pacnoJjiokeHue cepbl U MI0CKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIomaib chepsl.

N300paxkenue Ten BpalleHus Ha MI0CKOCTU. Pa3BépTka nMnuHApa U KOHyca.

KomMOuHnauu Ten BpaiieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOTPAHHUK, WM TEJIO BpAILEHUSI.

[Tonsatue 06 o60béMe. OcHoBHBIE CcBOWCTBA 00BEMOB Ten. Teopema 00 o00BEME
MPSIMOYTOJIBHOTO Tapajuieyenunena u cineAcTBus u3 He€. O0béM 1mummHApa, KoHyca. O0bEM
mapa | riotmaab chepsl.

[TomoOnbie Tema B mpocTpancTBe. COOTHOIICHUS MEXAY IUIOMAIIMUA TMOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TE.

Ceuenust nunuHApa (MapayieIbHO M MEPHEHIUKYISIPHO OCH), CEYeHHs KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPILNHY), CEUeHHUs 1Iapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha muiockoctu U B npocTpancTBe. CliojkeHUE U BBIYUTAaHHE BEKTOPOB. Y MHOXKEHUE
BeKTOpa Ha uucio. PasnoskeHue BekTOopa mo TpEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII ICHCTBUI C BEKTOPAMHU.
[IpsimoyronpHas cuctema KoopAuHaT B mpocTpaHcTBe. Koopaumuatel BekTopa. Ilpocreiimue
3aJlauyd B KOOpAMHATax. Yroil Mexay BekTopamu. CKansipHOe MPOU3BEIEHUE BEKTOPOB.
Boruncnenue yrioB MexXIy HOPSMBIMU U IHIOCKOCTSMU. KOOpAMHATHO-BEKTOPHBIN METOJ HpH
pEIIeHUH TeOMETPUUECKUX 3a/1a4.

IIVNIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3YNbTAaThl OCBOCHHUS MPOrpaMMbl ydeOHOro mpeamera «MaTemaTHKa»
XapaKTepU3YIOTCS:

I'paxxnanckoe BocmuTaHue:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMM OOyyaromerocs Kak akTHUBHOTO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOrO OOIIEeCTBa, MPEACTaBICHUEM O MAaTEeMAaTHYECKUX OCHOBAaX
(YHKIMOHMPOBAHUS PA3JIMUHBIX CTPYKTYp, SBICHMH, MpPOLEAYyp TI'pa)JaHCKOro oOIecTBa
(BBIOOpPBI, OMPOCHI U Tp.), YMEHHEM B3aUMOJICHCTBOBaTh C COLMAJbHBIMH HMHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKLHUSAMHU U Ha3HAYEHUEM.

IIarpuoTnyeckoe BOCIUTAHHUE:

Cc(OPMHUPOBAHHOCTHIO POCCUMCKOM I'pa)TaHCKOW MJIEHTUYHOCTH, YBAXEHHS K MPOIIJIOMY
U HACTOALIEMY POCCHUMCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHMEM K JIOCTHXKEHUSIM



POCCHICKMX MAaT€éMaTUKOB M POCCUMCKOM MaTEMAaTHMYECKOW IIKOJIbI, K MCIIOJb30BAHUIO ITUX
JTOCTIKEHHUH B IPYrUX HayKaX, TEXHOJOTHX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIINTAHMSA

OCO3HAHMEM [JYXOBHBIX LEHHOCTEH pOCCHICKOro Hapoaa; c(hopMHUPOBAaHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTUKEHUM HayKd U JESTEIbHOCThIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B IOCTPOEHHUE
YCTOMYMBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOILIEHHWEM K  MHpYy, BKIIOYas O3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pElIeHUH, pacCyKJIE€HUH; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYEeCKUM aclleKTaM pa3IMYHbIX BUJOB HCKYCCTBA.

dusuyecKoe BOCIIUTAHHE:

cOpPMUPOBAHHOCTBIO YMEHHS TMPUMEHATh MaTeMaTH4YeCKHEe 3HAaHUS B MHTEpecax
310pOBOro M Oe3omacHoro oOpas3a »U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO
(3n0poBO€ mUTaHME, COATAHCUPOBAHHBIA PEKUM 3aHATUN M OTAbIXA, pEryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTHBHO-03A0POBUTEIHHON
NeSITENIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3INYHBIM
chepaM npodeccnoHaNbHOM JESITeNTbHOCTH, CBSI3aHHBIM C MAaTEMaTHUKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIATh OCO3HAHHBIN BBIOOP OyAyiieil mpodeccuu U pealn30BbIBaTh COOCTBEHHbIE
KU3HEHHbIE IJIaHbl; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTe€MaTHYeCKOMYy OOpa3oBaHUIO U
caM0o0Opa30BaHUIO0 Ha MPOTSKEHUU BCEH JKU3HU; TOTOBHOCTBIO K AaKTMBHOMY Y4YacTHUIO B
PELICHNN NIPAKTUYECKUX 3a1a4 MAaTEMATHYECKON HAIIPaBICHHOCTH.

IKOJIOrHYeCKoe BOCIIUTAHHUE:

C(OPMHUPOBAHHOCTBIO HKOJIOTMUECKOW KYJIbTYPHI, NMOHMMAHHEM BIMSHUSA COLMAIBHO-
SKOHOMMYECKHX IIPOLIECCOB HAa COCTOSHHUE IPHUPOJHOM M COLMAIBHOW CpPElbl, OCO3HAHUEM
rJ00aJIbHOTO  XapakTepa JSKOJIOTMYECKMX HIpo0OjeM; OpHeHTalued Ha  [pPUMEHEHHE
MaTeMaTU4eCKUX 3HAHUH Ul pelleHus 3a7ad B 001acTH OKpyXKarolleil cpeabl, IaHUPOBaHUS
IIOCTYIIKOB ¥ OLIEHKH UX BO3MOXHBIX IOCJIEICTBUMI JJIs1 OKPYXKAIOLIEH Cpebl.

IleHHOCTH HAYYHOI'O O3HAHUSA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOLIECTBEHHOW MPAaKTUKHU, TOHUMAaHHUEM MaTeMaTU4eCKOW HayKu Kak chepbl
YeJI0BEYECKOU JEATEIIBHOCTH, dTAllOB €€ Pa3BUTUSA M 3HAYUMOCTH Ui Pa3BUTHUS LMBUIM3ALUY;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MAaTEMaTU4YECKOW KyJIbTYpOM KaK CpEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYILECTBJIATh IPOCKTHY0O M HCCIIEIOBATEIIbCKYIO0 JIEATENbHOCTD
MHIUBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yibTaThl OCBOEHUS POrpaMMBbl ydeOHOTO npenMeTa «MaremMaTuka
XapaKTepU3ylOTCSd  OBJAJEHUEM  YHMBEPCAJIbHBIMU  HO3HAGAMENbHLIMU  OCliCIBUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHbIMU — PecYNamUGHbIMU
oeticmeusmMu.

1) Vuusepcanvhvie nosnasamenshole Oeticmeusi, obecneuugaom Gopmuposanue 6a306bix
KOCHUMUBHLIX NPOYECco8 00yuarowuxcsi (0ceoeHue memooos NOZHAHUS OKPYHCAIOWe20 MUpd,
npuMeHeHue 102U4eCKUX, UCCIe008amenbCKUX Onepayull, yMeHutl pabomams ¢ uHgopmayuet).

ba3oBrble 1ornyeckue 1eHCTBHUA:



® BBIIBJIATH M XapaKTEPH30BaTh CYIIECTBCHHBIC NMPH3HAKH MAaTEeMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUNA MEXAY MOHATUSAMH; (HOPMYIHPOBATH OINpPENEICHUS MOHITUH;
yCTaHaBIIMBATh CYLIECTBEHHBIN MPU3HAK KJIACCH(HUKALNN, OCHOBAHUS JJIs1 00001IeH s
U CPaBHEHMSI, KDUTEPUU IIPOBOIMMOIO aHAIN3a;

® BOCIPUHUMATH, (POPMYJIUPOBATH U IPEOOPA3OBHIBATH CY)KJEHHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHBIE, YACTHBIE U OOLINE; YCIIOBHBIE;

® BBIIBIIATH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TPOTHBOPEUHS B (PaKTax,
JAHHBIX, HAONIONCHHUAX M YTBEPXKACHUSIX; Mpeuiaratb KPUTCPUH JUISL BBISBICHHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEUUIL;

e JleN1aTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U MHIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUeHUH 110 aHAJIOTHH;

® IIPOBOJUTH CAMOCTOSITENILHO J0KAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUN (TIpsSMBbIe
M OT TPOTHBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, TPHUBOAWUTH TIPUMEPHl U
KOHTPHpUMEPHI; 000CHOBHIBATH COOCTBEHHBIE CYK/IECHHUS U BBIBOJIBI;

e BbIOMpaTh cHocoO perieHus ydyeOHOW 3ahaud (CpaBHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIoUpaTh HanboJiee MOAXOASIUN ¢ YIETOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble ucciienoBare/ibCKkue 1eHCTBUSA:

® CIOJB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKMM  HMHCTPYMEHT  I1O3HAHUS;
(hopmyaupOBaTh BOMPOCH], (DUKCUPYIOIIHE MPOTUBOPEUHE, MPOOIeMY, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh TUIIOTE3y, APryMEHTUPOBATH CBOIO IO3ULHIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBaHUE IIO
YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oObeKTa, SBIEHHS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEH MeX Ay 0ObEKTaMHU, SIBICHUSMHU, IIPOLIECCAMH;

® CcaMOCTOATENbHO (opMyIHpoBaTh OOOOIMICHWS W  BBIBOABI 10  PE3yJIbTaTaMm
MPOBEIEHHOTO HAOIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

® [IPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IIPOLIECCa, a TAK)KE BBIIBUTAThH MPEAINOJIOKEHUS
0 €ro pa3BUTHUU B HOBBIX YCIIOBHUSX.

Pa6ora ¢ undopmanmeii:

® BBIABIATH JehUIUTHI WH(OPMALIMHU, JAHHBIX, HEOOXOAUMBIX JIJIsl OTBETa HA BOIIPOC U
JUIS pEIIeHUs 3a/1a4H;

e BbIOMpaTh UWHGOPMAIMIO U3 HCTOYHUKOB PA3NUYHBIX THIIOB, aHAJIU3UPOBATh,
CUCTeMAaTU3UPOBATh U HUHTEPIPETHPOBATH MH(MOPMAIUIO PA3TUYHBIX BUAOB U (POpM
MIpe/ICTaBJICHHUS;

® CTPYKTypupoBaTh HUHGOpPMAIUIO, TMPEICTaBIsATh €€ B  pPa3IUYHBIX  (QopMmax,
WUTIOCTPUPOBATH IpahuuecKu;

® OIICHUMBaThb HAJEKHOCTh HMHPOPMALUHM 10 CaMOCTOSITEIbHO CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VHueepcanvhvle KOMMyHUKAmMuUGHbIE Oelicmeus, 00ecneuusarm coopmupo8anHocns

COYUANBHBIX HABLIKOE 00YUAOUWUXCAL.

OO0menue:

e BOCIPUHHMMATh U (POPMYIUPOBATH CY)KJICHHUS B COOTBETCTBUU C YCIOBUSMH U LEIAMHU
oOIIeHUsA; SICHO, TOYHO, I'PAaMOTHO BBbIpaXaThb CBOIO TOYKY 3pEHHMs B YCTHBIX H



MIMCBMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS 110 X0y PELIEHMs 3ajauld, KOMMEHTHPOBATh
IIOJTY4ECHHBIN pe3yNbTart;

B X0JIe 00CYKJICHUS 3a]aBaTh BOIIPOCHI 10 CYIECTBY 00CYKIaeMON TEMBbI, TPOOIEMBI,
pelmlaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE HAa IIOMCK PEIIEHUs;
COMOCTABJIATh CBOU CYXKIEHHS C CYXJACHUAMHU JPYIMX YYaCTHMKOB JMAJIOra,
oOHapyXHMBaTh Pa3IMUne U CXOJCTBO MO3UIIHIA; B KOPPEKTHOH popme GopMyarpoBaTh
pasHoIJIacusi, CBOM BO3paKEHMS,;

MIPEJICTaBIATh PE3YNIbTaThl PELICHUs 3a7auu, IKCIEPUMEHTA, UCCIEA0BAHUSA, IPOEKTA;
CaMOCTOSITEJIbHO BBIOMpATh (opMaT BBICTYIUIEHHS C YYETOM 3ajad Ipe3eHTaluu U
0COOEHHOCTEH ayJUTOPHH.

CoTpyannuecTBo:

MIOHUMAaTh M HMCHOJb30BaTh MPEUMYILECTBa KOMAaHIHOW M MHAMBHIYaIbHOU pPabOTHI
IIpH pelIeHUH Y4eOHbIX 3aJad; MpPUHUMATh LEJdb COBMECTHOW JEsTeNbHOCTH,
IUIAaHUPOBATh OpraHM3allMI0 COBMECTHON paloThl, pacmpenensTb BHAbI padoT,
JIOTOBApUBAThCs, OOCYXKJIaTh TMpoOlLecC M pe3ynbTarT paboThl; 0000IIaTh MHEHUS
HECKOJIBKUX JIIOACH;

y4acTBOBATh B TPYNIOBBIX (popmax paboThl (00Cyk1eHUsI, 0OMEH MHEHUN, «MO3TOBBIE
HITYPMb» M HHBIE); BBIIOJHATH CBOIO YacTh pabOThl U KOOPIAMHHPOBATH CBOU
JNEeUCTBUS C IPYTMMH YWIEHAMHU KOMaH/bl; OLIEHUBATh KAYECTBO CBOET0 BKJIaJa B 00U
MIPOJIYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YUaCTHUKAMHU B3aUMO/ICHCTBUSI.

3) Vuusepcanvnoie pecynamuensvie oeticmaus, obecneuusarom Gopmuposanue CMoiClo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuszanms:

COCTaBIIATH IUIaH, AITOPUTM pEIICHU 3a/1a4M, BEIOUPATh cr1oco0 peuieHus ¢ yuéTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUaHThI PEeLICHUI ¢ y4€TOM HOBOM MH(OpMALIHHL.

CaMOKOHTPOJIb:

BJIaJIeTh HAaBbIKAMH II03HABATEIbHOM peQEeKCUM KaK OCO3HAHUS COBEpPILIAEMbIX
JNEUCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yibTaTOB; BIJAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJI IIpoliecca M pe3ylbTaTa pPELIeHHUs MaTeMaTH4ecKOon
3aJauuy;

NPEIBUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYThH NP PELICHUHU 3a7ay, BHOCUTb
KOPPEKTHUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATb COOTBETCTBHUE pe3yJdbTaTa LEJIW U YCIOBUSAM, OOBSICHATH INPUYMHBI
JOCTMDKEHUS] WIM HEJIOCTH)KEHUS Pe3ylIbTaTOB JESATEIbHOCTH, HaXOJIUTh OIIUOKY,
J1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, IPsAMas, INIOCKOCTb.
[IpuMEHATH aKCUOMBI CTEPEOMETPUU U CIIEACTBUS U3 HUX IPU PEIICHUH T'€OMETPUUYECKUX

3a7ad.

OnepupoBaTh MOHATUAMH: MAPAIETBHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX U
IJIOCKOCTEMN.
KnaccuduimpoBars B3auMHOE pacIoyioKeHNE MPSIMBIX U TUIOCKOCTEH B MTPOCTPAHCTBE.



OnepupoBaTb NOHATUSMU: JBYTPaHHBIM Yroj, TpaHU JABYI'PAHHOTO Yyria, pedpo
JBYTPAHHOIO YIJIa; JUHEHHBIN YroJl ABYTPAaHHOTO yria; TpajycHasl Mepa JBYTPaHHOIO yrija.

OmnepupoBaTh MOHATUSMHU: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMTYKIBIH MHOTOIPAaHHHK,
3JIEMEHTHI MHOTOI'PaHHUKA, IPABUJIbHBIM MHOTOT paHHHUK.

PacriozHaBaTh OCHOBHBIE BUJbl MHOTOI'PAaHHUKOB (MHMpaMuja; Mpu3Ma, NpsSMOYTOIbHBIN
napajuiesienume, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpass OCHOBaHMSA JUIA  KiaccH(UKauu
(BBITTyKJIBIE ¥ HEBBINYKJIbIE MHOTOTPAHHUKHW; TPABHJIbHBIE MHOTOTPAHHUKH; TMpSIMbIE U
HAKJIOHHbIE IPU3MBI, TapaJlIeIICUIIEAb] ).

OnepupoBaTh NOHATUAMU: CEKYIIas NIOCKOCTb, CE4EHNE MHOTOTPAHHUKOB.

OOBACHATH MPUHIIMIIBI TOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIE/I0B.

Crpouth ceuyeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIIOJIHATH (BBIHOCHBIE) IJIOCKUE
YepTeKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHHU3Y.

Pemarp 3amauM Ha HaxOXJCHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIropuTMaM, NPUMEHSS HW3BECTHHIE AHATUTHYECKWE METOJbl TMPU PEUICHUH CTaHIapTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYHCICHHE PACCTOSHUNM MEXAY JABYMS TOUYKAMH, OT TOYKH JO
MPSIMOM, OT TOUKHU JI0 MJIOCKOCTH, MEXKIY CKPEIMBAIOIIUMUCS MPSIMBIMHU.

Pemartp 3amaun Ha HaXOXKIEHHE TEOMETPUYECKHMX BEIMYMH 1O oOpasnam HWiu
aIropuTMaM, TMPUMEHSS W3BECTHbIE AaHAJIUTHUECKUE METOJbl MPH PEHIeHUH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1ad Ha BBIUYMCICHHE YIJI0B MEXKAY CKPEUIMBAIOUIUMUCS MPSMBIMH, MEXIY
MPSIMON U TJIOCKOCTBIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Bbruncnare 00bEMBI U IIJIOIIAAM TOBEPXHOCTEH MHOIOIPAaHHHUKOB (IpU3Ma, MUpaMua) ¢
IpUMEHEHHEeM (OPMYJ; BBIYMCIATH COOTHOILEHHMSI MEXIy IJIOMAAsIMU IOBEPXHOCTEH,
00bEéMaMu OJIOOHBIX MHOTOTPAHHUKOB.

OmnepupoBaTh MNOHATHSMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh
CUMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPHUH (PUTYPBI.

N3BnekaTh, npeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reoMEeTpUYECcKUX (PUrypax, IpeJCTaBICHHYIO Ha YepTexkaxX U pUCYHKaX.

IIpumensaT reomerpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUYECKUX — 3ajad,
IPEINOoJaralliX HECKOJIbKO LIaroB PELIeHUs, €CIU YCIOBHUs NPUMEHEHHs 3aJaHbl B SIBHOU
dbopwme.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh npUMEpPbl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B NpPUPOAE U IKHU3HH,
pacrio3HaBaTh NPOsIBJICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpuMeHsATh NOJyYEeHHBbIE 3HAHWUSA Ha MPaKTHKE: aHAJIM3UPOBATh PEAIbHbIE CUTYallUH U
IPUMEHATh M3y4YEHHBbIE IOHATUA B  IpollecCe IIOMCKAa pELIeHHs  MaTeMaTHYeCKU
c(OpMyJIMPOBaHHOW MPOOIEMBI, MOJIEIUPOBATh pPEAlbHbIE CHUTYallMd Ha SI3bIKE T'€OMETpUH,
HCCJIEI0BaTh NOCTPOEHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKUX IOHATHH U TEOpEM,
anmapara anredpsl; perarb IpakTHYeCKUe 3aaul, CBSI3aHHbIE ¢ HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJIMYUH.

11 KJIACC

OmnepupoBaTtb MOHATHSAMMU: LWIAHpUYECKas MOBEPXHOCTb, oOpazyromnue
LHWIMHAPUYECKOH MOBEPXHOCTH; MINHAP; KOHUYECKask OBEPXHOCTb, 00pa3yrolne KOHUYECKOn
MOBEPXHOCTHU, KOHYC; ChepruuecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpaiieHus (IMIIMHAP, KOHYC, chepa u map).



OOBACHATH CIIOCOOBI MOJTYYSHHUS TEJl BPALLICHHS.

KnaccugunuposaTs B3auMHOE pacroiokeHue chepbl U TIOCKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA CETMEHTA;
LIAPOBOH CJIOM, OCHOBAHUE LIAPOBOI0 CJIOS, BBICOTA IIAPOBOTrO CJIOS; IIAPOBOM CEKTOP.

Bbraucnare 00bEMBI M TUTOIIAAM TMOBEPXHOCTEH TN BpalleHHs, T€OMETPHUECKUX TEl C
MIpUMEHEHUEM (POPMYIL.

OmnepupoBaTh MOHATHUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cepy W OMHMCAHHBIH OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHHK HITH TEJIO BPAIICHUS.

BbruncnsaTe COOTHOLIEHHSI MEXIY IUIOIIAIIMU IMOBEPXHOCTEH M 00bEMaMu MOJOOHBIX
Tell.

N300paxkaTe u3yyaemble (UIYpbl OT PYKHM M C MPUMEHEHMEM IPOCTBIX YEPTEKHBIX
MHCTPYMEHTOB.

BbInosiHATE (BBIHOCHBIE) MJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPEe0OpPa30BbIBaTh MHPOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUYECKUX (QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BoInonHATh A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha 4YMCII0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00J1a/1a10T.

[IpuMeHATs MpaBWIIO NapAIIIENIEUIEAA.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpPa, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yrojl MEXJY BEKTOpaMH, CKaJIIpHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE BEKTOPBI.

HaxonuTh cyMMy BEKTOPOB U IIPOM3BEJCHHUE BEKTOPA HA YUCIIO, YTOJI MEXKAY BEKTOPaMH,
CKaJIIPHOE IPOU3BEICHHE, PACKIIAIbIBATE BEKTOP 10 IBYM HEKOJIJIMHEAPHBIM BEKTOPaM.

3a7aBaTh IUIOCKOCTh YPaBHEHUEM B IEKapTOBOM CUCTEME KOOPAMHAT.

[IpumensaTs reoMerpuyeckue (axkThl JUIsl pPELIEHHUs CTEPEeOMETPUYECKHUX  3ajad,
IIPEINOJaralIliX HECKOJIBKO LIaroB pELIEHUs, €ClIM YCIOBUS NPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

Pemate npocreiiime reomeTpuyeckue 3a1aund Ha MPUMEHEHNE BEKTOPHO-KOOPIUHATHOTO
MeToJa.

Pemare 3amaum Ha [JOKa3aTeabCTBO MAaTEMaTHUYECKMX OTHOLICHMH UM HaXO0XXJCHHE
reOMETPUYECKUX BEJIMYMH 10 00pas3laM MM alropuTMaMm, IpUMEHssE U3BECTHbIE METOJbl IpU
peLIeHUH CTaHAPTHBIX MaTEMAaTUYECKUX 3a/1ay.

[IpuMeHsATh IpOCTEHIINE MPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHCTEMBI [IPU PELICHUU CTEPEOMETPHUECKUX 3aay.

[IpuBoauTh mHpHUMEpPbl MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B NpUPOAE U SKHU3HH,
pacrio3HaBaTh MPOSIBICHHUE 3aKOHOB F'€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MOJyYEeHHBbIE 3HAHWUSA HA MpaKTHKE: aHAJIM3UPOBATh PEAlbHbIE CUTYAllUH U
OPUMEHATh  M3y4YEHHBIE TOHATHS B  TpollecCe IOMCKAa  pPEUIeHHs  MaTeMaTH4ecKH
c(OpMyYIMPOBaHHOW MPOOIEMBl, MOJIEIUPOBATh pEAlbHbIE CHTYallMd Ha S3bIKE T'€OMETPHH,
HCCJIEI0BaTh NOCTPOECHHBIE MOJENN C HCIOJIb30BAHUEM TI'€OMETPUYECKHUX IOHATHH U TEOpEM,
anmapara anredpsl; perars IpakTHYeCKUe 3ajauk, CBSI3aHHbIE ¢ HAXOXKJAEHUEM IeOMETPUUYECKUX
BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 B 1
BEAICHHE B CTCPCOMETPHIO 0 https://m.edsoo.ru/1c209e37
[IpsiMbIe M TIIOCKOCTH B MPOCTPAHCTBE. bubnuoreka [IOK
2 . 12 1
[MapanmienbHOCTh MPSIMBIX U TUIOCKOCTEH https://m.edsoo.ru/1c209e37
3 [lepneHMKyYISIPHOCTD NMPSAMBIX U 12 bubnuoreka [IOK
IIOCKOCTEH https://m.edsoo.ru/1c209e37
bub OK
4 VYTiel MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h ;IDJSI:I;I/(:;ZI;ZE”U 16209037
bu6mmoreka [IOK
5 M 11 1
HOTOTpAHHIH https://m.edsoo.ru/1c209e37
bu6mmoreka [JOK
6 O6bé 9 1
EMEL MEOTOTPAHRHHEOD https://m.edsoo.ru/1c209e37
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ’ P r https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0
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11 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
bubmmoreka [{OK
1 T 12
c/14 BpATHeHiA https://m.edsoo.ru/1c209e37
bubmmoreka [IOK
2 O06ne 5 1
DEMBLTE https://m.edsoo.ru/1c209e37
bu6 OK
3 BexTopsl 1 KOOpAMHATHI B MPOCTPAHCTBE 10 1 h;}::?/%::;ii.ru 116209637
4 [ToBTOpEeHue, 0600IICHNE, 7 1 bu6moreka [IOK
CHCTEMAaTHU3alus 3HAHUI https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3 0

I[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KouunyecTBo yacoB 1 DJIeKTPOHHBbIE HU(PPOBHIE
° ara
Tema ypoka KonTposbnbie | IlpakTnueckue o0pa3oBaTe/bHbIE
n/n Bcero H3Y4YeHH s
padoTsI padoThbI pecypchl
OCHOBHBIC TIOHATHS CTEPEOMETPHU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna

1 13)0 5 z . ap cviKa 1 bubmmoreka [{OK

u JKEHUS Ha PUCYHKAX:
p pHCYH B https://m.edsoo.ru/aecc77cd
M300pakeHMS TIIIOCKOCTEH,
napajuIeNbHbIX IPSIMBIX (OTPE3KOB),
CEpEeIMHBI OTPe3Ka
TlousTusa: nmepecekaromnuecs

2 OCKOC pe €CEeKaIoIIHeC 1 Bubnuorexa LIOK

IJIOCKOCTH, TI Karoluecs

P https://m.edsoo.ru/2d8a9c99
npsiMasi ¥ IIOCKOCTh
[TonsTus: nepecekaronmecs

3 pe ece . . 1 bu6mmoreka [IOK

IJIOCKOCTH, TMePECeKaIOIecs

P B https://m.edsoo.ru/db685e73
npsiMasi ¥ IIOCKOCTh
3HaKOMCTBO C MHOTOI'PaHHUKAMU,

4 n300pakeHue MHOTOTPAHHHUKOB Ha 1 bubnmuoreka [JOK
PHCYHKaX, Ha MIPOCKIIMOHHBIX https://m.edsoo.ru/a63959ed
yepTrexax
Havanehbie cBenenus o kyoe u

5 8 . 4 1 bubnuoreka [JOK
nUpamuie, uX pa3BEPTKU U MOJIETH.

panit pasBep A https://m.edsoo.ru/b30dff38
CeueHnsi MHOTOTPAaHHUKOB
HavaneHbie cBeneHus o Kyoe u

6 ! R Y 1 bubnmuoreka [JOK

MUpamMuie, uX pa3BEPTKU U MOJICTH.
pantit paspep A https://m.edsoo.ru/3d8ffd32
CeueHnsi MHOTOTPAaHHHUKOB
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TTonsaTre 00 aKCHOMATUYECKOM
MMOCTPOCHUH CTEPEOMETPHU:

bubmuoreka [JOK

! AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/Occ5c4fe
CJIEJICTBHS U3 HUX
[TonsiTHE 00 AKCHOMATUYECKOM

8 MMOCTPOEHUH CTEPEOMETPUH: bubnuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edsoo.ru/239c8cb4
CJIEJICTBHS U3 HUX
[Tonsatue 06 akcCHOMaTHYECKOM

9 TIOCTPOEHNUH CTEPEOMETPHH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHH U https://m.edso0.ru/65c6b106
CJIEJICTBHS U3 HUX
[TonsaTue 06 akCHOMATHIECKOM

10 MOCTPOEHUH CTEPEOMETPUH: bubmuorexa [JOK
AKCHOMBI CTEPEOMETPHHU U https://m.edsoo.ru/258fc245
CIIEJICTBUS U3 HUX
B3aumHoe pacnonoxeHue npsmMbIx

1 B IIPOCTPAHCTBE: MEPECEKAOIINECS, bubnmuoreka [JOK
napajuie/IbHbIE U CKPEIIMBAIOIIHECS https://m.edso0.ru/1a2520f6
psiMbIE
[TapanienbHOCTb NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE:

12 napajuieIbHbIe EpﬂMl;e B bubmmorexa LIOK

https://m.edsoo.ru/93ad36b3

MIPOCTPAHCTBE; MapalIebHOCTD
TPEX MPSIMBIX
[TapannensHOCTh TPSIMBIX U

13 IIJIOCKOCTEHN B IIPOCTPAHCTBE: bubnuoreka [IOK

[TapamienbsHOCTb IPSAMOM U
IIJIOCKOCTH

https://m.edsoo.ru/ee1d19b9
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VYTIuIBl ¢ COHANPAaBICHHBIMU

bubmuoreka [JOK

14 CTOpPOHAMH https://m.edsoo.ru/9f4071b9
15 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 Yron mexay npsMbIMU B bubnuorexa [JOK
MPOCTPAHCTBE https://m.edsoo0.ru/2935a9a0
17 [TapamiensHOCTB IIJIOCKOCTEM: bubnuorexa [JOK
napauiebHbIC TUIOCKOCTH https://m.edsoo.ru/2e18f255
18 CBoiicTBa mapayieIbHbIX bubnuorexa [JOK
IIIOCKOCTEH https://m.edso0.ru/e504d656
[Ipocreiimre TpoCTpaHCTBEHHbBIE
19 (bgrypm Ha nnorc):Kocl;H: TETpadap bubmmorexa LIOK
’ https://m.edsoo.ru/4a28dc02
KyO, mapaJuienenumnesa
. bu6mmoreka [IOK
20 Hocrpoetiite cerermit https://m.edsoo.ru/1d434d0f
. bu6mmoreka [IOK
21 Hoctpoere cererii https://m.edsoo.ru/ec26fe5d
KounTponbnas pabora o teme
29 "IIpsimMbIe ¥ TIJIOCKOCTH B bubnmuoreka [JOK
mnpoctpancTBe. [lapaniensHoCTh https://m.edsoo.ru/9a0a9e56
MPSAMBIX U IIOCKOCTEH"
[lepnieH TUKyIAPHOCTD MPSMOM U
23 HH(I))CKO(iH:}Iie;neHnHKyJP;ﬂpHHe bubmmorexa LIOK
https://m.edsoo.ru/b19f6a5d
MIPSIMBIE B IPOCTPAHCTBE
24 [IpsiMble napajuieabHbIEC U bubnuoreka [IOK
NEePIEeHUKYIISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsiMble napajuieabHBIEC U bubnuoreka [IOK

NEPpUNCHAUKYIIAPHBIC K IINIOCKOCTU

https://m.edsoo.ru/ha545966
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[Ipu3Hak nepnesauKyIspHOCTH

bubmuoreka [JOK

26 HPSIMOM M TUIOCKOCTH https://m.edsoo.ru/f85bfc46
97 [Ipu3Hak nepnesauKyIspHOCTH bubnuorexa [JOK
NPSIMOM ¥ TUIOCKOCTH https://m.edso0.ru/79165d15
28 Teopema o npsimoit bubnuorexa [JOK
MEPICHIUKYIISIPHOM TUIOCKOCTH https://m.edso0.ru/635c5087
29 Teopema o npsimoit bubnuorexa [JOK
NEePICHIMKYISPHON TUIOCKOCTH https://m.edsoo.ru/bd3745f8
30 Teopema o npsimoit bubnuorexa [JOK
NEePICHIUKYISPHON TIOCKOCTH https://m.edsoo.ru/7d18834b
[eprieHAUKYISAp ¥ HAKIIOHHBIE:
31 paccTosTHUE OT TOYKH JI0 bubmuorexa [JOK
TUIOCKOCTH, PACCTOSIHUE OT MPSAMOit https://m.edsoo.ru/33c477d3
710 IJIOCKOCTH
[leprienAnKyIsAp U HAKIOHHBIE!
paccTosiHuEe OT TOYKH JI0 bu6mmoreka [IOK
32 .
IUIOCKOCTH, PACCTOSIHHE OT TPSMOM https://m.edsoo.ru/66fefadd
710 IJIOCKOCTH
[leprienAMKyIsAp U HAKIOHHbIE!
33 paccTosiHue OT TOYKH JI0 bu6mmoreka [JOK
IUIOCKOCTH, PACCTOSIHHE OT HPAMOM https://m.edsoo.ru/a5b7b8e3
710 IUIOCKOCTH
[leprienAMKyNAp U HAKIOHHbIE!
34 paccTosiHMEe OT TOUYKH JI0 bubnuoreka [IOK
TUIOCKOCTH, PacCTOSTHUE OT TPSIMOi https://m.edsoo.ru/dbee22bc
JI0 TUIOCKOCTH
35 VYTIiel B IPOCTPAHCTBE: YIOJI MEXIY bubnunoreka [JOK

MIPSIMOM U TJIOCKOCTBIO

https://m.edsoo.ru/6b61b2b4
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JIBYrpaHHBIN yroJi, TMHEHHBIN yroj

bubmuoreka [JOK

3 JBYTPaHHOTO yTJia https://m.edsoo.ru/5fa0b3ce
37 JIByrpaHHbIN yroJ, JUHEHHBIN Yrom bubnuorexa [JOK
JBYTPaHHOTO yTriia https://m.edsoo.ru/c7c777ed
[TepieHAMKYASIPHOCTD MIOCKOCTEM:
38 prljl)sﬂalcﬂ He}}),HeEIII/IKyJIﬂpHOCTI/I Brbmiorexa LIOK
- https://m.edsoo.ru/ec3e2da3
JBYX IUTOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEN:
39 HpI/IngaKH HG}ZHGEIJII/IK}’J‘I?IpHOCTI/I Brbmiorexa LIOK
- https://m.edsoo.ru/ed9e2a8e
JBYX IUTOCKOCTEH
[TepieHAMKYASIPHOCTD MIOCKOCTEN:
40 np£3Ha1iI negnefmmympﬂocm bubmmorexa LIOK
g https://m.edsoo.ru/ba75dc57
JBYX IUTOCKOCTEH
41 Teopema o TpEX mepHeHANKYIApAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o TpEX mepHeHANKYIApAX bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepHeHANKYIIApax Bubmiorexa LIOK
https://m.edso0.ru/9f246736
KontponsHas pabota no temam
44 "[leprieHIUKYASIPHOCTD HIPSIMBIX U bubnunoreka [JOK
wiockocter" u "YTibl MEKIY https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TJIOCKOCTSAMU"
[TonsiTHE MHOTOTpaHHUKA,
OCHOBHBI€ 3JIEMEHTBI BuGmiorexa 1IOK
45 MHOTOTPAaHHUKA, BBIITYKJIbIE U

HEBBIITYKJIBIC MHOTOT'PAHHUKHU,
pa3BépTI<a MHOTI'OT'paHHHUKa

https://m.edsoo.ru/2d24e873
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IIpu3ma: N-yronpHas npu3Ma; rpaHu
1 OCHOBAHUS IIPU3MBI; IIpsIMast U

bubmuoreka [JOK

46
HaAKJIOHHAs MMPU3MbI; OOKOBAs U https://m.edsoo.ru/b4ad63ad
TIOJTHAS TIOBEPXHOCTh TTPU3MBI
47 [Tapamtenenunen, TpsIMOYTOJIbHBIN bubnuorexa [JOK
napaJulesIeuIe]] U ero CBONCTBa https://m.edsoo.ru/8a7be683
[Mupamuaa: N-yronbpHas MAPaMUIA,
T'PaHU ¥ OCHOBaHUE IMAPAMUJIBI;
48 6Ic)> ona OSTHAS TTO Ie) (J)lc bubnuorexa [JOK
KOBasl ¥ TIOJTHAS TIOBEPXHOCTh
P https://m.edsoo.ru/fhlcdOa5
MTAPAMHUJIBI; IPABUIBHAS
yceu€HHas nmupaMmuaa
[TpaBuTbHBIE MHOTOTPAHHUKH:
MTOHATHE MPABUITHHOTO
MHOTOTpaHHUKA; TpaBUJIbHAS bubmuorexa [JOK
49
pHU3Ma U IpaBUIIbHAS THPaMK/Ia,; https://m.edsoo.ru/074c8865
MpaBUJIbHASI TPEYTOJIbHAS MHpaMUaa
Y TIPaBWIBHBIN TEeTpasp; Kyo
[IpencraBienue o MpaBUIBHBIX
50 pedl P bubnuoreka [JOK
MHOTOTpaHHUKAaX: OKTadIp,
P P https://m.edsoo.ru/a0fdd5bf
JOJIeKa’Ap U UKOCAdIP.
CuMMeTpHs B IPOCTPAHCTBE:
CUMMETPHUS OTHOCUTEIIBHO TOUKH,
NPSIMOM, TJIOCKOCTU. DJIEMEHTbI bubnnoreka [JOK
51
CHMMETPHH B IIHPAMHIAX, https://m.edsoo.ru/b9e777d9
napajuieNienuneax, NpaBUIbHbIX
MHOTOTPaHHUKAX
Brruncnenue 3neMeHTOB
R bubnmuoreka [JOK
52 MHOTOI'PaHHUKOB: pEOpa,

AuaroHaliv, yriibl

https://m.edsoo.ru/6cdbecef
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[Tnomaas OOKOBOM MOBEPXHOCTH U
IIOJIHOW ITOBEPXHOCTH MPSIMOMI

53 MPU3MBI, IJIOMIAb OCHOBAHHUI bubmmorexa [TOK
P o THIDTHAID ’ https://m.eds00.ru/37d84157
TeopemMa 0 OOKOBOH MOBEPXHOCTH
PSIMOM IPU3MBI
[Tnomans OOKOBOM MOBEPXHOCTH U
s ITOBEPXHOCTH MTPABUIIBHON BuGmiorexa LIOK
HHpaMHUH Pl TEOPEMa O Hﬂom,,a A . https://m.edso0.ru/5603e30b
OOKOBOM MOBEPXHOCTH YCEUEHHOMN
nrupaMuabl
55 KonTponbnas paborta no teme bubnuoreka [IOK
"MHoTOorpaHHUKH" https://m.edsoo.ru/a95f5c04
N bubmuorexa [JOK
>0 Homsrie 06 0bneve https://m.edsoo.ru/7ad0020b
. bu6mmoreka [IOK
> OOBEM mHpani bt https://m.edso0.ru/235171b3
. bu6mmoreka [IOK
>8 OOBEM mHpavi bt https://m.edsoo.ru/f47dfefd
. bu6mmoreka [JOK
>9 OOBEM mHpavi bt https://m.edso0.ru/79¢10312
60 O0BEM TMpaMuUIbI bubmmorexa [IOK
panui https://m.edsoo.ru/2faadc3f
61 O06BEM TTPU3MBI bubmorexa [JOK
P https://m.edso0.ru/79853608
n bubmuoreka [JOK
02 OGBEM npi3MbI https://m.edsoo.ru/1e053890
63 OO0BEM MTPU3MBI bubmorexa HOK

https://m.edsoo.ru/482d3f51
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64 KonTtposnsHas paboTa o teme 1 bubmuoreka [IOK
"O0BEMBI MHOTOTPAHHUKOB" https://m.edsoo.ru/28a6573c
[ToBTOpenue, 06o0mIEHNE

65 CHUCTEMaTU3als 3HaHHM. 1 bubnuorexa [JOK
[Moctpoenue ceueHuii B https://m.edsoo.ru/098bedad
MHOTOTpaHHUKE
[ToBTOpEnue, 060061EeHNE
CHUCTEeMaTU3alrs 3HaHH.

Brrunciienue pacCTOSHHIN: MEX
66 TIBYMSI TO'—IKaI\fI/I OT TOYKH IO * 1 bubmorexa HOK
. ’ https://m.edsoo.ru/f7792ba9
MPSIMOM, OT TOYKH JI0 TIJIOCKOCTH,
MEX Ty CKPEITUBAIOITUMUCS
MIPSMBIMH
67 Hrorosas koHTpoJbHAS paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0600MIIEHNE
cUCcTeMaTH3alysI 3HaHUH.
Boruncnenue yrios: Mex
68 CerH_[I/IBaIOHlZIrMI/ICH np;n\igMH 1 bubmmorexa LIOK
. ’ https://m.edsoo0.ru/56765e8b
MEeXAY NPSAMOH U MIIOCKOCTHIO,
JIBYTPAHHBIX YTJIOB, YTIIOB MEXTY
IJIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad
https://m.edsoo.ru/f7792ba9
https://m.edsoo.ru/b9146bc0
https://m.edsoo.ru/56765e8b

11 KUIACC

KoanuecTBO 4acoB

DJIeKTPOHHBbIe UG POBBIE

Ne Jara
Tema ypoka KonTpoabnbie | IIpakTnueckue o0pa3oBaTeJibHbIE
n/n Bceero HM3y4eHH s
padoThbI padoThbI pecypcebl
1 Cdepa u map: 1ieHTp, paauyc, AMaMmerp; 1 bubmuoreka IJOK
TUIONIA b TOBEPXHOCTHU Chepsbl https://m.edso0.ru/0341bc2b
B
: roenoem e enoors s biGorexa LIOK
I1J1 TU, TCIIbHAA ITJI Th
’ https://m.edsoo.ru/bed12a43
chepe; omaas chepsl
3 NzobpaskeHue cdepsl, mapa Ha 1 bubmoreka [IOK
miockoctr. Ceuenus mapa https://m.edsoo.ru/bc15f7f2
Hununapuydeckast MOBEPXHOCT,
o0pa3yrole MUTHHIPHICCKON bubmoreka [IOK
4 . 1
MMOBEPXHOCTH, OCh IIMIMHIPHIECKOI https://m.edso00.ru/6054b8c1l
TTOBEPXHOCTH
;| e oS 1
TTOBEPXHOCTH ST A OCb;
P ’ 11 Yo | ’ https://m.edso0.ru/188f6216
IIJIO0MIaTh OOKOBOM M TIOJTHOM MTOBEPXHOCTH
N3obpakeHre MMHApPa Ha TIOCKOCTH.
PazBépTra rmummHapa. CedeHus MUTHHIpA bubmmoreka [IOK
6 . 1
(TILIOCKOCTBIO, MAPaLISIBHON HITH https://m.edsoo.ru/016e25eb
MIEePIICHANKYIISPHON OCH IIJIMH/IPA)
, K;)leqeeccxjf[ H(())B:pXH;)zTL, prasyré)nme ) . BuGmorexa LOK
KOHUYECKOH MMOBEPXHOCTH, OCh M BEPIIINH
. p ’ p https://m.edsoo.ru/c94ha09h
KOHUYECKOH MTOBEPXHOCTH
K : R
8 060 H;;C I(()) CI;(:IBIT{OP:;ZH H]jIeOI)H-Ia.HI—II,a6OKOBOI>'I u 1 bubmorexa LIOK
p yv B ’ Ha https://m.edso00.ru/897dd3b2
MTOJTHOW MTOBEPXHOCTH
9 VYceu€HHBIN KOHYC: 00pa3yolye 1 1 bubmmorexa LJOK

BbICOTA, OCHOBAHUS U OoKOBast

https://m.edsoo.ru/1468bab3
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MOBCPXHOCTH

N3006pakeHue KoHyca Ha IIIOCKOCTH.
PasBéprka konyca. CeueHust KoHyca

bubmauoreka LIOK

10 (TUTOCKOCTHIO, napannenLHOfl OCHOBaHHIO, https://m.edsoo.ru/Obdelbed
Y TUIOCKOCTBIO, TIPOXOIAIICH uepes3
BEpLINHY)

11 KomOuHanus Ten BpaieHus u bubauoreka LIOK
MHOTOIPaHHHUKOB https://m.edsoo.ru/3cef10e5
MHororpaHHuK, OMUCAHHBINA OKOJIO

12 cdepsr; E(bepa BIHCaHHAs B bubamorexa LIOK

’ ’ https://m.eds00.ru/0b136158
MHOI'OI'paHHUK WJIM B TCJIO BPpAIICHUA
13 Iousite 06 066EMe. OCHOBHEBIE CBOMCTBA bubauoreka LIOK
00BEMOB Ten https://m.edso0.ru/26a03fb7
N bubmoreka [IOK
14 O0beM LiHHApa, KoHyca https://m.edso0.ru/5513d87b
15 O0béM mapa u IiIoIIaas chepsl bubmorexa LIOK
https://m.edsoo.ru/d189bde2
[Tomo6HbIe Tena B MPOCTPAHCTBE.
16 CO(I)ITHOI_HCHI/IH Memzlzy HJ'II)OHIaI[HMI/I bubmorexa LIOK
. f https://m.edsoo.ru/810cfleb
TTOBEPXHOCTEH, 00bEMaMu TIOJOOHBIX TEIT

17 Kontponwsaas pabora mo temam "Temna bubmmoreka [IOK
Bpaimenns” u "O0beMsl Ten" https://m.edsoo.ru/4a33a8ab

18 BekTop Ha TIIOCKOCTH U B IPOCTPAHCTBE Brbmiorexa LIOK

https://m.edsoo.ru/5caefclb

19 CrnoxxeHre 1 BEIYUTAHHE BEKTOPOB bubanorexa LIOK

https://m.edsoo.ru/23f4f089

20 YMHOKEHNE BEKTOpa Ha YHCIIO0 BuGmorexa LIOK

https://m.edsoo.ru/dee379eb

21 Paznoxenue Bekropa 1no Tpém bubmmorexa LJOK

HCKOMILIAHAPHBIM BEKTOPAM. HpaBI/IJ'IO

https://m.edsoo.ru/a28fd74e



https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb
https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e

mapajjeacnuiicaa

Pemienue 3aaa4d, CBJA3aHHBIX C

bubmauoreka LIOK

22 HPHMCHCHHCN HPaBiil ACHCTBIH € https://m.edsoo0.ru/5a827900
BEKTOpaMu
23 KoopanHaTHO-BEKTOpHBIN MeTO pU Bubmoreka LJOK
pELICHHH TEOMETPUYCCKHX 33124 https://m.edsoo.ru/d3alfe30
[IpsiMoyronbHas cucTeMa KOOpMHAT B
24 H;)OCTleZICTBe. Koopaunater 5:1[<Topa. bubamorexa LIOK
. https://m.edso0.ru/48db7058
IIpocreiime 3agaun B KOOpJAMHATAX
Yron mexny BekTopamu. CkajasipHOe bubmuoreka IJOK
25
MPOU3BE/ICHNE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluncnenue yriaoB Mexy NpsMbIMA U bubmmorexa LIOK
TUTOCKOCTSIMU https://m.edsoo.ru/8efbe78e
97 KontponbHas pabora 1o Teme "BekTopsl n bubmmoreka LIOK
KOOPIMHATHI B IPOCTPAHCTBE" https://m.edsoo.ru/77¢22fc5
[ToBTOpeHMe, 0000IIEHUE 1
08 cucreMaTu3anus 3HaHuH. OCHOBHBIE bu6mmoreka IJOK
(burypsl, GpaxTel, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
IJIAHAMETPHH
IToBTOpEHUE, 0000IIEHNE 1
29 cucreMaTu3anus 3HaHuH. OCHOBHEBIE bu6mmoreka IJOK
Gburypsl, paxkThl, TEOPEMbI Kypca https://m.edso00.ru/078cd184
IJIAHAMETPHH
IToBTOpeHnue, 0000IIEHNE U
30 CI/ICTel\/II)aTI/IBaLII/ISI 3121{14?1. 3amaun Brbmiorexa LIOK
https://m.edsoo.ru/7491efe0
IJIAHUMETPHUH U METOJIBI UX PEIICHUS
IToBTOpEHME, 0000IIEHNE 1
31 CI/ICTel\faTI/ISa,LII/IH SIEHHIZ. 3agaun bubmorexa HOK
https://m.edsoo.ru/4dffda97
IJIAHUMETPHUH U METOJTBI UX PEIIeHUS
39 [ToBTOpenue, 0600ImEeHNE 1 Bubnuoreka IJOK

CuCTeéMaTu3anus 3HaHui. OCHOBHBIC

https://m.edsoo.ru/74b2ad91
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¢burypsl, GaxTl, TEOPEMBI Kypca

CTEpPEOMETPUN
33 Htorosas koHTpoIbHAs paboTa 1 bubamorexa LIOK
https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 0000IIEeHUE 1 1 bubmauoreka LIOK
CUCTEMAaTU3alus 3HAHU I https://m.edsoo.ru/f465d10e
OBHIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME



https://m.edsoo.ru/ec24dfc2
https://m.edsoo.ru/f465d10e

IPOBEPSAEMBIE TPEBOBAHMSA K PE3YJIBTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT PAMMBI

10 KJIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM
NPOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeIHEro oo1ero 06pa3oBaHus
pe3yJbTaTa
7 I'eomerpus
7.1 OnepupoBaTh NOHATUSAMU: TOUKA, IPsAMasi, INIOCKOCTb
25 [TpuMeHsATh aKCHOMBI CTEPEOMETPUH M CIEJICTBHS W3 HUX MPH PEIICHUH
' TreOMETPUIECKUX 3a1a4
23 OnepupoBaTh MOHATUSMH: TAPAJUIEITBHOCTh W TEPICHIUKYISIPHOCTh
' MPSIMBIX U INIOCKOCTEN
24 KnaccupumnmpoBaTh B3anMHOE PacroIOKEHUE MPSIMBIX M TUIOCKOCTEH B
' MPOCTPAHCTBE
OmnepupoBaTh MOHATASMU: ABYTPAHHBIN YroJ, TpaHH JBYTPAHHOTO YTJa,
7.5 pedpo ABYrpaHHOTO yIJia, JIMHEHHBIA Yro IBYIpaHHOTO YIiia, FpaaycHas
Mepa ABYIPaHHOIO yria
- OnepupoBaTh MOHATHAMU: MHOTOIPAaHHMK, BBIMYKJIbI M HEBBITYKIbII
' MHOTOI'PaHHUK, 3JIEMEHTBHl MHOTOTPaHHUKA, IPAaBUJIbHBI MHOTOI'PaHHUK
24 Pacnio3HaBaTh OCHOBHBIE BUABI MHOTOTPAaHHUKOB (MHMpaMuja, NpHU3Ma,
' MPSMOYTOJIBHBIN Mapajuieenume;, Kyo)
KnaccupunupoBaTb  MHOIOIpaHHMKHM, BbIOMpass ~ OCHOBaHUS  JUId
-8 K1accupuKauy  (BBUIYKIBIE WM HEBBINYKJIbIE  MHOIOI'DaHHMKH,
' IpaBUIbHbIE MHOTOTPAHHUKHM, TMpsIMbIE M  HAKJIOHHBIE IIPU3MBI,
napasiesienumne bl)
- g OnepupoBaTb HOHATHSAMMU: CeKyIas IUIOCKOCTB, ceueHue
. MHOTI'OI'PaHHUKOB
210 OOBACHATh  NPUHLMIIBI  TOCTPOCHHUS  CEYEHUH  MHOTOI'PAaHHHUKOB,
' UCIOJIb3YS] METOJ CIIEJIOB
CTpouTh Cce4YeHHs MHOTOTPAaHHUKOB METOJOM CJEJO0B, BBIMOJIHATh
7.11 (BBIHOCHBI€) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (UTYp:
BUJ CBEPXY, COOKY, CHU3Y
Pemate 3a1aun Ha HaXO0X/I€HHE I€OMETPHUUECKUX BEIMUYUH MO oOpa3imam
7.12 WIM aJropuTMaM, MPUMEHSS W3BECTHHIC AHAJUTUYECKUE METOJIbl IpH

peIICHUN CTAHAAPTHBIX MATCMATUYCCKHUX 3aJa4 Ha  BbIYHCIICHHUC




paCCTOSIHI/If/’I MCXKIY ABYMs TOYKaMH, OT TOUYKHU OO HpSIMOfI, OT TOYKH OO0

IJIOCKOCTH, MCKAY CKPCIIUBAOIMUMHUCA IMPAMBIMHA

7.13

Pemrate 3ala4i Ha HAXO0XKXACHUC IrCOMCTPUYCCKUX BCIWYHH I10 06pa3uaM
WK aJlroOpuTMaM, MPUMCHAA H3BCCTHLIC AHAJIUTHYCCKHUEC MCTOIbI IIPpU
PCIICHUU CTAHAAPTHBIX MATCMATUUYCCKUX 3a/ja4 Ha BBIYMUCICHUC YIJIOB
MCKAY CKPCHIUMBAOIIHUMUCA MPAMBIMH, MCKIY HpﬂMOﬁ 1 INIOCKOCTBIO,

MCKAY IJIOCKOCTAMU, ABYT'PAHHBIX YI'JIOB

7.14

Boruncnate 00bEMBI M IJIOIIAAM TMOBEPXHOCTEH MHOTOI'PAaHHUKOB
(mpu3ma, nupamMuaa) ¢ npuMeHeHreM (GopMyJ, BBIUUCISATh COOTHOLLIEHUS
MEXIY MJIOIAIMU MMOBEPXHOCTEM, o0BEMaMu MO0 J00HBIX

MHOT'OI'paHHUKOB

7.15

OnepupoBaTh MOHATHSAMHU: CUMMETPHUS B NPOCTPAHCTBE, LIEHTP, OCb U

IJIOCKOCTh CUMMETPUH, LIEHTP, OCh U IJIOCKOCTh CHMMETPUU (UTYPHI

7.16

W3Bnekarb, mpeoOpa3oBbIBaTh M HUHTEPHPETHPOBATH HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX (Urypax, MpeACTaBIEHHYIO Ha

YepTe)kKax U PUCYHKAX

7.17

[IpumensTs reomerpudeckue (PaxkTbl I PEIICHUS CTEPEOMETPUUECKHUX
3a/1a4, MPeoJiaraloiuX HECKOJbKO IIAaroB pElIeHUsl, €Clu YCIOBUSA

MIPUMEHEHHUs 3a/1aHbI B sIBHOU (hopMme

7.18

[IpumensaTs mpocTeiilve NporpaMMHBIE CPEICTBA M JIEKTPOHHO-

KOMMYHUKaIIMOHHBIC CUCTEMBI ITPU PEHICHUN CTCPECOMETPHUICCKUX 3ada4d

7.19

[IpuBoUTE TpUMEpHl MAaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MpPUPOJE U

KU3HHU, paCllO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B UCKYCCTBEC

7.20

[IpumeHsaTh NOTy4YeHHBIE 3HAHUSI HA MTPAKTUKE: aHAIU3UPOBATh PeaibHbIC
CUTyalldd M TMPHUMEHSTh HW3YUYEHHBIE TMOHSATHS B IMpOIECcCe IMOMCKa
pelieHus MaTeMaTH4eCKU chopMyITHPOBAHHOM poOIeMBl,
MOJIETTUPOBATh pealbHbIE CUTYallUd Ha SI3bIKE T€OMETPHUH, HCCIEN0BATh
MOCTPOCHHBIE MOJIENH C HCHOJIb30BAaHUEM TI'€OMETPUUECKUX MOHITHHA U
TeopeM, amnrmnapara ainredpsl, pemaTh NpakTUYeCKHe 3a/laul, CBA3aHHbIE C

HaXO0XKIACHUEM I'€COMCTPHUICCKUX BCIINYUH

11 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero 00uero 00pa3oBaHus

6

I'eomerpus




OnepupoBaTh NOHATHAMU: [UJIMHIPUYECKAs TIOBEPXHOCTH, 00pa3yromue

HHHHHZ[pH‘-ICCKOfI MMOBCPXHOCTHU, HUIIMHAP, KOHUYCCKAsA IMIOBCPXHOCTD,

o oOpaszylomue KOHHUYECKOH  TOBEPXHOCTH, KOHYC, cQepuueckas
MIOBEPXHOCTh
6.2 PacriosznaBars Tena BpamieHus (IIIMHAP, KOHYC, cdepa u map)
6.3 OOBSCHATP CIIOCOOBI TIOJTYYCHHUS TEJ BPAICHUS
6.4 KrnaccuduimpoBars B3anMHOE pacIioioskeHue cepbl U MII0CKOCTH
OnepupoBaTh TOHSTHSIMH: IIAPOBONM CETMEHT, OCHOBAaHUE CETMCHTA,
6.5 BBICOTA CErMEHTa, IIapOBOM CIIOH, OCHOBaHME IIAPOBOTO CJOS, BBHICOTA
[IAPOBOTO CIIOS, IIAPOBOM CEKTOP
65 Beramcnate 00BEMBI M TUIOIIATM TMOBEPXHOCTEH TEN BpaIlCHHS,
' TCOMETPHYCCKUX TeJI C MPUMEHEHHEM (popMyIT
OmnepupoBaTh TOHATHSIMH: MHOTOTPAaHHHWK, BIIMCAHHBIA B cdepy u
6.7 OTIMCAaHHBII OKOJIO cdepsbl, cdepa, BMUCaHHAs B MHOTOTPAaHHUK WJIM TEJO
BpAIICHUS
6.8 BbluncnsaTe COOTHOIIEHHS MEXKAYy IUIOMAASMH TOBEPXHOCTEH U
' 00BpéMaMH ITOJOOHBIX TENT
6.9 N300paxkate u3ydaemble GUTYpbl OT PYKH M C TIPUMEHEHUEM IPOCTHIX
' 4epTEKHBIX HTHCTPYMEHTOB
BoInonHATh  (BBIHOCHBIE) IUIOCKHE YEPTEXKU U3 PUCYHKOB IPOCTHIX
6.10 00bEMHBIX (GUTYP: BHJI CBEPXY, COOKY, CHHM3Y; CTPOHMTH CCUCHHS Tl
BpallleHUs
W3Bnekarb, MHTEPIPETUPOBATH M MpPeoOpa3oBbIBaTh HHGOPMAIUIO O
6.11 MPOCTPAHCTBEHHBIX T€OMETPUUECKHX (GUTypax, MPEACTABICHHYIO Ha
yepTexkax U pUCyHKax
[IpumensaTs reomerpuueckue (GakThl I PEUICHHUS CTEPEOMETPUUYECKUX
6.12 3a/1a4, MPENOJIaraloliuX HECKOJIBKO IaroB pPEUIeHHs, €CIIU YCIOBUS
MPUMEHEHHUS 33JIaHbl B ABHOH opme
6.13 OnepupoBaTh MOHSATHEM: BEKTOP B IPOCTPAHCTBE
BoImonHATE NEHCTBUS CIOXKEHHSI BEKTOPOB, BBIUMTAHUS BEKTOPOB H
6.14 YMHOKEHHUSI BEKTOpa Ha YHUCIO, OOBACHATH, KAKUMU CBOMCTBAMH OHH
oOnagaroT
6.15 [IpumeHsaTh MpaBUIO MapauieNenuneia Py CI0KEHHH BEKTOPOB
6.16 OnepupoBaTh MOHATUSMHU: JEKAPTOBHI KOOPAWHATHI B IMPOCTPAHCTBE,

BCKTOpP, MOAYJIb BCKTOpPA, PaBCHCTBO BCKTOPOB, KOOPAWHATBHI BCKTOpPA,




yroia MeExAy BCKTOpPaMH, CKaJIIpHOC  MTPOU3BCIACHUC BCKTOPOB,

KOJIJIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPLI

6.17

Haxomuts cyMMy BEKTOpPOB U NPOU3BEIACHHME BEKTOpA HA YMCIIO, YroJl
MEXJ1y BEKTOpaMH, CKaJIIpHOE IIPOU3BE/ICHUE, PACKIIaIbIBaTh BEKTOP MO

ABYM HCKOJUIMHCAPHBIM BCKTOpPaM

6.18

3aI[aBaTI) IIJIOCKOCTh YPAaBHCHUCM B IleKapTOBOf/'I CUCTCMEC KOOpAHHAT

6.19

Pemrate mpocreiimine reoMeTpUYECKHE 3aJadyd  Ha  [IPUMEHEHHUE

BCKTOPHO-KOOPAWHATHOTO METOda

6.20

Pemate 3aJa4d Ha JA0Ka3aTCIbCTBO MAaTEMAaTHYCCKUX OTHOIIECHUMN U
HaxXO0XIACHUC TCOMCTPUYCCKHUX BCIWYHH I10 06pa3uaM WK aJIrOpUTMam,
IIPHUMCHSA HU3BECTHBLIC METOIbI npu pPEeUICHUHA CTaHAAPTHBIX

MaT€MaTU4YCCKUX 3aaa4

6.21

[IpuMeHATs mpocTEHIIMEe MPOTrpaMMHBIE CPEICTBA M DIIEKTPOHHO-

KOMMYHHKAIIMOHHBIC CUCTEMBI ITPHU PEHICHUU CTCPEOMETPHUICCKUX 3ada4

6.22

[IpuBOIMTE MpHMEpPHl MaTEMATHYECKUX 3aKOHOMEPHOCTEN B MPHUPOJAE U

JKU3HHU, paCliO3HABATh IIPOSABIICHUC 3aKOHOB I'COMETPHUHN B HCKYCCTBEC

6.23

[IpuMeHsTh TIONydeHHBIC 3HAHMSI Ha TMPAKTUKE: aHAJIU3UPOBATH
peaibHbIE CUTyallUd U TPUMEHSATh H3ydEHHbIE TOHSATHUS B IIpolecce
MOUCKA pEIIeHHUs MaTeMaTU4ecku CHOPMYIUPOBAHHON MpOoOIEeMBbl,
MOJIENTUPOBATh pealibHbIe CUTYAllUU Ha sI3bIKE T€OMETPHH, MCCIeA0BaTh
MIOCTPOCHHBIE MOJIENH C HCIOJb30BAHUEM T'€OMETPUUYECKUX MOHATHI U
TeopeM, arnapara anreOpbl, pemarh NpakTUYeCKHe 3aJauu, CBsI3aHHBIE C

HaXO0XIACHUEM I'€COMECTPHUICCKUX BEJIIMYUH




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA
10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

7

I'eomerpus

7.1

OcHOBHbIE TOHATUS CTEpeoMeTpuu. Touka, HpsMasl, IIOCKOCTb, NPOCTPAHCTBO.
[lonsiThe 00  aKCMOMAaTHYECKOM  TIOCTPOCHHHM  CTEPEOMETPUHU:  aKCHOMBI

CTEPEOMETPHUH U CIICICTBUS U3 HUX

7.2

B3auMHOEe  pacnosiokeHue HOpsMBIX B IPOCTPAHCTBE:  IEpECEKaroluecs,
napajulefibHble M CKpeuiuBaroiiuecss mpsaMble. [lapannenbHOCTh NPSAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapajyiebHble MpsiMble B  MPOCTPAHCTBE,
MapajuIeIbHOCTh TPEX MPSAMBIX, MapalIeIbHOCTh MPAMON M IUIOCKOCTU. YTJIBI C
COHAINpPABJICHHBIMH CTOPOHAMHU, YroJl MEXIy TMpsAMbBIMH B IPOCTPAHCTBE.
[TapannenbHOCTh MIIOCKOCTEN: MapaluleabHble MIIOCKOCTH, CBOWCTBA MapajuleIbHbIX
miockocteit. [Ipocreiiimne nmpocTpaHCcTBEHHBIE (UIYphl Ha IUIOCKOCTH: TETPadp,

KyO, mapaJijienienumne, moCTpoeHne CeueHni

7.3

[lepneHuKynApHOCTh MPSAMON M IUIOCKOCTH: TEPHEHAUKYISIPHbIE TpSMbIE B
MIPOCTPAHCTBE, MPsIMblE MapaslieibHble U MEePIEHAUKYISIPHbIE K TNIOCKOCTH, TPU3HAK
MEePIEHANKYIISIPHOCTH MPSIMOU U TJIOCKOCTH, TEOPEMa O IPSAMOM MEPIEHIUKYIISIPHOMN
IUIOCKOCTU. YTJBl B TPOCTPAHCTBE: Yrojl MEXIy MNpAMOA U IUIOCKOCTHIO,
JIBYIPaHHBIA yroJl, JMHEWHBIA YroJ JByrpaHHoro yria. llepneHaukynsap u
HaKJIOHHbIE: PACCTOSHHME OT TOYKU A0 IUIOCKOCTH, PAcCTOSHUE OT MpsIMOU J0
IJIOCKOCTH, MPOEKIUs (PUTyphl HA IMJIOCKOCTh. [lepneHAuKyIsIpHOCTh MIIOCKOCTEH:
NpU3HAK  MEPHEHAUKYISIPHOCTH  ABYyX  Iutockoctedl. Teopema o  Tpéx

MePIEeHIUKYIIApax

7.4

[loHsiTHE MHOTOrpaHHHMKAa, OCHOBHBIE 3JIEMEHTbl MHOIOIPAaHHHKA, BBIIYKIbIE U
HEBBINYKJIbIE MHOTOTPAaHHUKH, pa3BEPTKAa MHororpaHHuka. Ilpusma: n-yrosipHas
npu3Ma, I'paHd U OCHOBAHMS IPU3MBI, NpsiMas U HAKJIOHHAsl MpHU3Mbl, OOKOBas U
MI0JIHAsI IOBEPXHOCTh Npu3Mel. [lapamienenunen, NpsMOyroJibHbIN Mapajuieienumnes
u ero cBoiictBa. [Tupamuna: n-yronbHas nupaMmuja, rpaHd ¥ OCHOBAHUE MUPAMUJIBI,
O0KOBasi U IOJIHAS MOBEPXHOCTh MHPAMM/JIbI, NMPaBUJIbHAS U yceUEHHAs MUpaMUja.
OneMeHThl MNpu3Mbl W nupaMufpl. [IpaBUiIbHBIE MHOTOTPAHHUKHU: TOHSTHE
MPaBUJIBLHOIO MHOTOTpaHHMKA, NpaBWiIbHAs NpU3Ma M IpaBWIbHAas NUPaMUIA,
NIpaBUJIbHASI TPEYTOJIbHAS MUPaMUa U MPaBUIbHBIA TeTpasap, KyO. IlpeacraBienue
O IpaBWIbHBIX MHOTOTPaHHMKAX: OKTadJp, AoAcKa’ap M ukocadapyrue CedeHus

MPU3MBbI U ITUPAMUABI




7.5

CI/IMMeTpI/ISI B IMPOCTPAHCTBC: CUMMCTPUSA OTHOCHUTCIBHO TOYKH, HpHMOﬁ, IIITOCKOCTH.

DJIEMEHTHI CUMMCTPHHU B ITUpaMUAax, apajuieICnuneaax, npaBujJIbHbIX MHOI'OI'paHHUKaxX

7.6

Bbruucnenre »neMeHTOB MHOTOTPaHHHMKOB: péOpa, muaroHanu, yrisl Ilmomans GokoBoi
IIOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTU IIPSMOM MPU3MBI, IJIOIAJAb OCHOBAaHUM, TEOpEMa O
OOKOBOI MOBEPXHOCTH MPSMOM Mpu3Mbl. [lnomians GOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
MPaBUJIIBHOW MHpaMUIBI, TEOpEMa O TUIOLIAaIN yceu€HHoi nupamusl. [lonarue o6 obbéMe.

O06BEM THpaMuIBL, TPU3MBI

7.7

[TomoOHbIe Tena B mpocTpaHcTBe. COOTHONICHWS MEXAY IUIOMAASMH ITOBEPXHOCTEH,

00bEMaMU MOTOOHBIX TET

11 KJIACC

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUA

6

I'eomerpus

6.1

Hunuaapuyeckass TMOBEPXHOCTh, 00pasylomue MNHIWHAPUYECKON TOBEPXHOCTH, OCh
UWJIMHIpUYECKOW ToBepxHOCTH. LuiwmHnap: ocHoBaHMS W OOKOBas IOBEPXHOCTb,

oOpasyrormast ¥ 0Ch, IJIOMAAh OOKOBOM ¥ IMOJHON MTOBEPXHOCTH

6.2

KoHnueckass MmMOBEpXHOCTh, 0Opa3yroIne KOHWYECKOH TOBEPXHOCTH, OCh W BEpIIMHA
KOHHYECKO moBepxHocTH. KOoHyc: OCHOBaHME W BepIIMHA, 00pa3yromias  OCbh, IIIOMAIb
OOKOBOH M ITOJTHOHM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIolie U BEICOTA, OCHOBAHUS U

0OKOBas IOBEPXHOCTH

6.3

Cdepa w map: IeHTp, pamuyc, AWAMETP, IUIOMA[L IOBEPXHOCTH cdepsl. BiammmHoe

pacrioyiokenue chepsl U INIOCKOCTH, KacaTeabHas IJI0CKOCTh K cepe, mromans chepbl

6.4

N3obpakeHne Te BpaImeHus Ha TUIOCKOCTH. Pa3BEpTka MuIMHIpa U KOHyca

6.5

KoMOuHanuu Tten BpamieHWs W MHOTOIPAaHHHKOB. MHOTOrpaHHUK, ONMHUCAHHBIA OKOJIO

cdepsr, chepa, BMcaHHAst B MHOTOTPAHHHUK, WJIH TEJIO BPAIIEHUS

6.6

ITonstne 00 o00béMe. OcHOBHBIE cBoWcTBa 00BEMOB Tel. Teopema 00 o00BéEME
MIPSIMOYTOJIFHOTO MapaJuIesenurena u cineacteus n3 He€. O0sEM numuHapa, Konyca. O0bEM

mapa ¥ IIomanas chepbl

6.7

[lomo6ubIe Tema B mpocTpaHcTBe. COOTHOIIEHWS MEKIY IUIOMIAIIMU TOBEPXHOCTEH,

00BéMaM OJOOHBIX TENT

6.8

Ceuenust nunuHIpa (HApaJUIEBHO M NEPIEHAMKYISIPHO OCH), CEUEHHMs KOHyca

(mapasutenbHOE OCHOBAHHIO U MPOXOSIIEe Yepe3 BEPUIMHY), CEUCHUS 1Iapa

6.9

Bekrop Ha miockocTu U B pocTpaHcTBe. CIOKEHHE U BHIUUTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4yucio. PasnoxeHne BekTopa MO TPEM HEKOMILIAaHAPHBIM BekTopaMm. lIpaBuio
napajuienenunena. PemieHue 3amad, CBA3aHHBIX C NPUMEHEHMEM NPaBUI JEHCTBHH C

BCKTOpaMHU

6.10

[IpsimoyronpHas cucreMa KoopauHat B npoctpanctBe. Koopannats! Bektopa. [Ipocreiimme
3aJa4yd B KOOpAMHATaX. YTON MEXIy Bekropamu. CKaJspHOE NPOU3BEICHUE BEKTOPOB.
Breruncnenve yrioB Mexay HNpsMBIMH M IIOCKOCTAMHU. KoOpAMHATHO-BEKTOPHBIM METOA

Ipu pCIICHUN TCOMCTPUICCKUX 3a1a1




IMPOBEPAEMBIE HA EI'D 10 MATEMATHUKE TPEBOBAHUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOIM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kox
NpoBePsIEMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUsI
OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbl CpeIHero od1Iero
o0pa3zoBaHus

Bragenne MeromamMu JOKa3aTENbCTB, AITOPHUTMAMU PEIICHHS 33]1ad;
yMmeHue (GopMynupoBaTh W ONEPUPOBATH TMOHSATHSAMHU: OIpEIeSICHHE,
aKCHoMa, TeopeMa, CIIEJCTBHE, CBOMCTBO, NpPHU3HAK, JOKa3aTENbCTBO,
PaBHOCHJIbHBIE (OPMYITMPOBKH; IPUMEHSATh UX; YMEHUE (POPMYIUpOBaTh
o0paTHOE U MPOTHUBOIIOJIOKHOE YTBEPXKICHHE, MPUBOIAUTH IMPUMEPHI U
KOHTPHOPUMEPLI, HCIIOJIb30BaTh MCTOL MaTeMaTHYeCKOHU WHAYKIWH,
IIpOBOAUTH JA0Ka3aTCJIbHBIC PACCYXICHUA npu  pCUICHUA 3aaa4,
OLICHUBATH JIOTUYCCKYIO MMPpaBHUIIBHOCTH paccy>1<)1eHI/H71; YMCHHC
OIICpUPOBATH IMOHATHUAMU: MHOXKECTBO, IMOAMHOXCECTBO, OIICpallMd Hal
MHO>XXECTBaAMHU, YMCHHC HUCITIOJIL30BATh TeOpeTHKO-MHO)KeCTBeHHLIfI
anmapar it OTIMCaHUs PEATbHBIX MPOIIECCOB U SBJICHUN U TIPU PEIICHUH
3ama4, B TOM 4YHCIE W3 JPYrUX YUYEOHBIX MPEIMETOB; YMCHHE
OTIEPUPOBATH MOHATUIAMH: Tpad, CBA3HBIN rpad, AepeBo, MUKI, rpad Ha
TUIOCKOCTH; YMEHHE 3a/1aBaTh M OINHUCHIBaTh Tpadbl Pa3InIHBIMH

croco0aMu; UCTIOIB30BaTh rpadbl IPU PEIICHUH 33134

YMeHue onepupoBaTh MOHATUAMU: HATypaJbHOE YUCIIO, LEJIOE YHUCIIO,
CTEIEHb C 1IeJIbIM II0Ka3aTeleM, KOPeHb HaTypallbHOM CTENeHH, CTENEHb
C palMOHAJIBHBIM  IIOKa3aTejeM, CTeNeHb C  JIeHCTBUTEIbHBIM
nokaszarenaeM, JorapupMm 4UMciIa, CHUHYC, KOCHHYC M  TaHI€HC
IPOM3BOJILHOIO YHCJA, OCTAaTOK [0 MOJYNI0, palMOHAIBHOE 4YHCJIO,
UppallMOHAIbHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  LEJbIX,
paLlMOHATIBHBIX, JEWCTBUTENBHBIX UHUCEN; YMEHHE HCIIOJIb30BaTh
NPU3HAKU JIeTMMOCTH, HAaUMEHbUIMHA OOLIMil JenuTenb U HauMEHbIIee
oOmiee kpaTHOe, adropuT™ EBKiIMIa MpH pelleHny 3a/1a4; 3HaKOMCTBO €
pa3MYHBIMM  TNO3ULUOHHBIMM  CHUCTEMAMM  CUUCIICHHS; yMEHHE
BBINOJIHATh BBIUMCIICHUE 3HAUY€HUH M mpeoOpa3oBaHUs BBIPAKEHUI CO
CTENeHs MU M Jiorapudmamu, mnpeodpasoBaHus APOOHO-pAMOHATIBHBIX
BBIDAKEHUI; YMEHHE OIIEPUPOBATh IMOHATUSAMU: IOCIEIOBATEIBHOCTD,
apupmeTnyeckas nporpeccus, reoMeTpUYECKast porpeccus,

OCCKOHEYHO Y6LIBE[IOH_IEU{ reoOMETpHUYCCKAasA  MPOIrpeCCus, YMCHUC




3a/1aBaTh MOCJEI0BATEILHOCTH, B TOM YHUCJIE C IOMOIIBIO PEKYPPEHTHBIX
dbopMyI; yMEHHE OINEpPHpPOBATh MMOHATHUSAMHU: KOMIUIGKCHOE YHCIIO,
CONPsUKEHHBIE KOMILJIEKCHBIC YHCIIAa, MOJIYJIb U apTyMEHT KOMILJIEKCHOTO
gucna, (opMa 3amuch  KOMIUICKCHBIX —4YHceln  (TeoMeTphdYecKas,
TPUTOHOMETpHUYECKass W  anreOpamyeckas); YMETb IMPOU3BOIMTH
apudmeTnueckue NEHCTBUA C KOMIUICKCHBIMHA YHCIAMH; IMPUBOJIUTH
OpUMEphl  UCIOJb30BAaHMUSI ~ KOMIUIEKCHBIX  YHCEJN;  ONEepUpOBaTh
NOHATUSAMU: MaTpuma 2X2 wu  3x3, omnpenenuTenb  MaTPHIBL,

FGOMeTpI/ILICCKI/H\/JI CMBICJT OIIPEACTIUTEIIA

YMeHne onepupoBaTh NOHATHSAMU: PALMOHAIBHBIE, UPPALMOHAJIBHBIC,
MOKa3aTejabHble, CTENEHHbIE, JIOTapU(MUUYECKHE, TPUTOHOMETPUUECKHE
YpaBHEHUSI M HEPABEHCTBA, HUX CHCTEMBl, YMEHHE OIIEpUPOBATH
MOHATHSMH: TOKJECTBO, TOKJIECTBEHHOE MpeoOpa3oBaHHe, YpaBHEHHUE,
HEpPAaBEHCTBO, CHCTEMA YPAaBHEHUH W HEPaBEHCTB, PAaBHOCUIBHOCTH
YpaBHEHUM, HEPABEHCTB W CHUCTEM; YMEHHE pElIaTh YypPaBHEHHS,
HEpPAaBEHCTBA M CHCTEMBI C IOMOINBK PA3IUYHBIX MPUEMOB; PEIIATH
YPAaBHEHUs, HEPABEHCTBA W CHUCTEMBl C IIapaMETPOM; IPUMCHSITH
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI U1 PELICHHS MAaTeMAaTHUYECKUX

3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JacTell HayKu U pealbHOM KU3HU

YMenue omnepupoBarb MOHATUSAMU: (YHKIUS, YETHOCTh (YHKIHU,
HEPUOJUYHOCTh (YHKIMH, OTFPAaHUYEHHOCTh (PYHKIUH, MOHOTOHHOCTh
GbyHKIMH, SKCTpeMyM (GYHKIHH, HauOoJbllee U HaMMEHbIlIee 3HAYCHUS
(yHKIIMHM HA IPOMEXYTKe, HenpepblBHAS (GYHKIINS, aCUMITOTHI rpaduka
(GbyHKIMY, TIepBast U BTOpasi MPOU3BOAHAS (PYHKIHMU, TEOMETPUUECKUN U
(¢u3nueckuil CMbBICT TPOU3BOJHON, TEepBOOOpa3Hasi, OINpeneaEHHbIN
UHTETpall; YMEHHE HaXOJIUTh AaCUMOTOTHI rpaduka (yHKIHH; YMEHHUE
BBIUUCIIATH MPOU3BOJHBIE CYMMBI, [POU3BENEHUS, YAacCTHOTO U
KOMIIO3UIMK (DYHKIIMM, HAXOJWUTh ypaBHEHHUE KacaTeIbHOU K rpaduky
(GYHKIMHM; yMEHHUE HaXOIUTh MPOU3BOJHBIE SJEMEHTAPHBIX (YHKIIHA;
YMEHHE WCIONIb30BaTh MPOU3ZBOJIHYIO JJS HCCIEAOBAaHUA (PYHKIIUH,
HaXOJWTh HAuOOJBIINE M HAUMEHbIIWE 3HaueHUs (YHKIUI; CTPOUTH
rpaduky MHOTOYJIEHOB C HMCIOJb30BaHHEM ammapaTa MaTeMaTH4YeCKOTO
aHaln3a; MPUMEHATh TMPOU3BOJHYIO IS HAXOXKACHUS HAWITY4IIero
pelIeHUs] B NPUKIAAHBIX, B TOM YHUCJIE COLMAIBHO-’KOHOMUYECKUX H
(bu3nuecKuX 3a7a4ax; HAXOIUTh TUIOMIAAN U 00BEMBI (PUTY C TTOMOIIBIO

HUHTCTpalia; IMPUBOAUTE HNPUMCPBI MATCMATUYCCKOTO MOJIACIIMPOBAHUSA C




oMoIIbi0 TudhepeHINaTbHBIX YPABHCHHIMA

YMeHue omnepupoBaTh MOHATHSAMHU: rpaduk QYHKIUH, oOpaTHAs
¢byHkuus, KoMno3unust (GyHKIUM, JuHeWHas (yHKIWsA, KBaJpaTHYHAs
¢byHKIMS, panroHambHas byHKIHSA, CTeTIeHHAs byHKIMS,
TPUTOHOMETpHUYEeCKHEe  (QyHKIHMH, OOpaTHBIE TPUTOHOMETPUYECKHE
GbyHKIMHM, TOKa3aTeNnbHas MW Jorapugmuueckas (yHKIUH; YMEHUE
CTpOUTH TpapUKH H3YYEHHBIX (YHKIWH, BBIIOJIHATH MpeoOpa3oBaHUs
rpaduKoB (HYHKINH, UCTIONB30BaTh TPAPUKH IS U3yUSHHS TPOLIECCOB U
3aBHCHMOCTEH, NIPU pEIIeHUH 3a1ad U3 JPYruX Y4eOHBIX MPEIMETOB H
3aa4d U3 pealbHOW JKM3HU; BRIpaXKaTh (OpMyrIaMu 3aBUCHIMOCTH MEXITY
BEJIMYMHAMM;, UCIIOJIB30BaTh CBOHCTBAa W Tpadukm GyHKOMH a7
peleHus ypaBHEHH, HEPAaBEHCTB U 3a/1a4 C IMapaMeTpaMu; N300pakaTh
Ha KOODPJIMHATHOM IUIOCKOCTH MHOXECTBA pEIIEHWHA YypaBHEHHI,

HEPaBCHCTB U UX CUCTEM

VYMeHne pemarh TEKCTOBBIC 3a/Ja4d Pa3HBIX THIOB (B TOM YHCJE Ha
MIPOIICHTHI, JIOJIM W YacTH, Ha JABWKEHHUE, pabOTy, CTOMMOCTh TOBApOB U
yCIIyT, HAJIOTH, 3a/1a4y U3 00JIaCTH YIpaBJiICHUs JUUYHBIMH U CEMEHHBIMU
(mHaHCaMM); COCTaBJIATh BBIPAKEHHUS, YpaBHEHUS, HEPABEHCTBA U HX
CUCTEMBbI IO YCIIOBHUIO 3aJlaud, HCCIIEJOBATH IOJIYYEHHOE pEUICHHE U
OIICHUBATh MPABJIONOAOOHOCTh pPE3yIbTaTOB, yMEHHE MOJAEIUPOBATH
pealibHbIE CUTYallMM Ha $3bIKE MAaTEMaTHKH; COCTaBISITh BBIPAKEHUS,
ypaBHEHHUs, HEPaBEHCTBA M MX CHUCTEMbl [0 YCIOBHIO 3aJayH,
UCCIIEJIOBaTh TMOCTPOEHHBIE MOJENU C HCIOJb30BAHUEM aIlapara

anreOpbl, UHTEPIPETUPOBATH MOTYUCHHBIN pe3y/IbTaT

YMeHue onepupoBaTh MOHATHAMU: cpeiHee apuMeTuyeckoe, Mearana,
HauOosblllee W  HAaUMEHbIIee 3HA4YeHHs, pa3Max, JUCHEepCHUs,
CTaHJApPTHOE OTKJIOHEHHE YHCIOBOrO Habopa, yMEHHE U3BIIEKATh,
UHTEPIPETUPOBATh HH(GOPMALIMIO, MPEACTaBICHHYI0O B TaOnHIax, Ha
nuarpammax, rpaukax, OTpaskarollyo CBOMCTBA peallbHbIX IPOLIECCOB U
SIBIICHUI; TIPEACTABIATh MH(POPMALIHIO C TTIOMOIIBIO TAOIUI] U AUATPaAMM;
UCCJIEeI0BaTh CTATUCTHUYECKUE JaHHBbIE, B TOM YHCJIE C HMPUMEHEHUEM
rpaguyeckux  METOJOB M  DIEKTPOHHBIX CpPEACTB; rpaduuecku
UCCIIEJIOBaTh COBMECTHbIE HAOMIOACHHS C TOMOINBIO JHUarpaMm

pacccuBaHua U JIMHEHHOM perpeccuun

YMeHue OIepupoBaTh IOHATUSAMHU: CIydalHBIA ONBIT WM CIIy4alHOE




COOBITHE, BEPOSITHOCTb CIYy4aHOTO COOBITHS; YMEHHE BBIYUCIATH
BEPOATHOCTh C HCIIOJB30BaHUEM TpaUYECKUX METOAOB; MPUMEHSTH
(GopMyNBI CIIOKEHUS M YMHOXCHHS BEpOSTHOCTEH, (hOopMyiy MOJTHOMN
BepOsATHOCTH, (popmyny bepHyiu, komOuHaTOpHBIE (GaKTHl U HOPMYITHL;
OIICHUBATh BEPOSATHOCTH pEabHBIX COOBITHH; YMEHHE OIIEPHPOBATH
NOHATUSIMH: CIIydailHas BEJWYHMHA, paclpeliejiCcHue BEpPOSATHOCTEH,
MaTeMaTHYeCKOe OKHMJaHHWEe, JUCIEPCUs M CTaHJAapTHOE OTKJIOHEHHE
CIIyYailHOH  BEIMYUHBI, (QYHKIUH pacupeieieHuss ¢  IUIOTHOCTH
PaBHOMEPHOTO, TIOKA3aTEIbHOTO W HOPMAJIBHOTO paclpeeNeHUN;
YMEHHUE WCIIOJIb30BaTh CBOWCTBA W3YYEHHBIX pacHpeieieHuNd JUIs
pelieHus 3a/1a4; 3HAaKOMCTBO C TOHATHSIMH: 3aKOH OOJIBIIMX YHCET,
METOJIbI BBIOOPOYHBIX HCCIIEIOBAHUH; YMEHUE TPHUBOIUTH IPUMEPHI
MPOSIBJICHUST 3aKOHA OOJIBIIMX YHCET B MPHUPOIHBIX M OOIIECTBEHHBIX
SIBIICHHUSIX; YMEHUE OTIEPUPOBATh MOHATHIMHU: COYCTaHHE, TIEPECTAaHOBKA,
YHCIIO COYETaHUH, YHCIO TIepecTaHoBOK; OuHoM HploToHa; ymeHue
MPUMEHSATH KOMOMHATOPHBIE (DaKThl M PACCYKICHHUS TS PEIICHHS 3a/1a4;
OLICHMBAaTh  BEPOSTHOCTH  pEAJbHBIX  COOBITHIA; COCTaBJIATH

BEPOSITHOCTHYIO MOJIENIb M MHTEPIIPETUPOBATH MOMYYCHHBIN PEe3yabTaT

YMeHue onepupoBaTh TMOHATUSMHU: TOYKa, MpsiMas, IUIOCKOCTD,
MPOCTPAHCTBO, OTPE30K, Jyd4, BEJWYMHA YIJa, IUIOCKUHA  Yroi,
JIBYTPaHHBINA yroJl, TPEXTPAHHBIA Yroy, CKpEIIMBAIOIIMECS TMpPSMBIE,
NapajuieIbHOCTh U MEPIEeHIUKYISIPHOCTD MPSMBIX M IUIOCKOCTEH, yroll
MEXIy MPSMBIMH, YrOJI MEXIY HpPSAMOW U IUIOCKOCTBIO, YrOJ MEXKIY
IUIOCKOCTSIMHU, PAaCCTOSIHUE OT TOYKHU 0 IJIOCKOCTH, PACCTOSIHUE MEXKITY
IPSIMBIMHU, PACCTOSIHUE MEXY TUIOCKOCTSIMU; YMEHUE HCIIOJIb30BaTh MpU
pellleHnU 3a]a4 M3y4eHHbIE (aKThl U TEOPEMbl IJIAHUMETPUHU; YMEHUE
OIICHUBATh pa3Mepbl OOBEKTOB OKPYXKAIOIIErO0 MHpa; CTPOUTH
MaTeMaTHYeCKUe MOJIEIN C TMOMOIIbI0 T'€OMETPUUYECKUX MOHATUH U

BCIIMYHH, p€IIaTb CBA3aAHHbLIC C HUMH IIPAKTUYCCKUC 3a1a4n
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YMeHue onepupoBaTh MOHATHUAMM: IJIOMIAAL (GUIYpbl, 00bEM (UTYpHI,
MHOTOI'paHHMK, MPAaBUIbHBIII MHOTOTPAHHUK, CEYEHHE MHOTOTPaHHUKA,
KyO, mapajuienenumnesa, npu3Ma, NUpamMuaa, QGuUrypa U IMOBEPXHOCTb
BpallleHHs], LUMIMHJP, KOHYC, map, cdepa, Iomanab cdepsl, IIOLIaIb
NOBEPXHOCTU NHpaMM[Ibl, NMPU3MBI, KOHYyca, IWIUHApa, 00BEM KyOa,
NPSIMOYTOJIBHOTO TapajjieNienunesa, MUpaMuabl, MPU3MBL, IWIMHIPA,

KOHYCa, 1Iapa, pa3BépTKa MOBCPXHOCTHU, CCUCHUA KOHYCa U LUIUHApA,




NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, ILIOCKOCTD,
Kacatomasicsi cepsl, IHIUHIPA, KOHYCa; yMEHHE CTPOUTH CEueHHE
MHOTOT'paHHUKA, U300pakaTh MHOTOTPAHHUKH, (PUTYPHI U MTOBEPXHOCTH
BpaLICHUs, UX CEUYEHHUs, B TOM YHCJIE C IOMOIIBIO 3JIEKTPOHHBIX CPELCTB;
YMEHHUE MPUMEHSTH CBOWCTBA T€OMETPHUYECKUX (PUTYP, CAMOCTOSATEIHHO
(hopMyITHpOBATH OTIPENEIICHUS] H3y9aeMbIX (PUTYpP, BBIABUTATh THIIOTE3BI
0 CBOHCTBaxX M MPHU3HAKAX T€OMETPUYECKUX (HUTYp, OOOCHOBHIBATH HIIU
OTpoBepraTh MX; YMEHHE MPOBOAUTH Kiaccupukamuio Guryp mo
Pa3IMYHBIM IPHU3HAKaM, BBINOJHATE HEOOXOIUMBIE JIONOJHUTEIbHBIE

MOCTPOCHUS

11

VYMmenne OIICpHUpOBATH IIOHATHUAMU. JABUXKCHUC B IPOCTPAHCTBCE,
MapajuIeNIbHBIN MMePeHOC, CHMMETpPHsSI Ha TUIOCKOCTH W B MPOCTPAHCTBE,
MOBOPOT, TMpeoOpa3oBaHue MOA00Us, MOJ00HBIE (GUTYpbl; YMEHHE
pacrno3HaBaTh paBHble U MOAOOHBIE (UIYpbI, B TOM 4YHCIE B HPUPO/IE,
HUCKYCCTBEC, APXHUTCKTYpPE; HCIOJIb30BaTh T'COMCTPUYCCKUEC OTHOLICHUIA
opu pPEeIICHUU 3aaa4d; HaXOJUTb TCOMETPHYCCKHUEC BCIUMYHHBI ()IJ'II/IHa,
yroj, IUiomaas, o0BEM) MpU pelmIeHWd 3ama4 W3 JIPYTHX yueOHBIX
MPEeIMETOB U U3 pealbHON KU3HU; YMEHUE BBHIYUCIISITH T€OMETPUUECKHE
BEJIMYWHBI (JUTMHA, YTOJ, TUIONIaab, OOBEM, IUIOMIAIh TOBEPXHOCTH),
WCIOJIb3YSl HU3y4eHHbIE (POPMYJIBI M METOMIbI, B TOM 4YHCIE: IUIOIIA/b
MOBEPXHOCTH MUPAMU[IBI, IPU3MBI, KOHYCa, LUIMHIPA, TUIOMAIL Cepsl;
00bEM Ky0a, IpSAMOYTOJIBHOTO Mapajuleienumnesa, MUpaMHIbl, MPU3MBIL,
WIMHAPA, KOHYyCa, IIapa; yMEHHE HaxOJUTh OTHOILIEHHE OOBEMOB

10TI00HBIX HUTyp
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VYmenune OIICPHUPOBATDL ITOHATHUAMU: IIPAMOYTOJIbHAsA CUCTEMa KOOpAWHAT,
BCKTOP, KOOpPAWHATBI TOYKH, KOOPAWHATBI BCEKTOP4, CyMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPpA Ha YHUCIIO, PA3JI0KCHHUC BCKTOpPaA IIO 6a3ncy,
CKaJILIpHOC TIPOU3BCACHUC, BCKTOPHOC IIPOU3BEACHUC, YI'OJ MCKIAY
BCKTOpPAaMHU; YMCHUC HCIIOJIB30BATh BeKTOpHHﬁ n KOOpI[I/IHaTHHﬁ MCTOJ
ML pCHICHUSA TCEOMCTPUYUCCKHUX 3adad W 3a4a4d JpYrux y‘Ie6HLIX

mpeaAMCcTOB

13

YMeHue BBIOMPATh TMOAXOMIIIANA METOJA JJs pENIeHUs 3aJadd; MMOHHMaHUE
3HAYMMOCTH MaTeMaTUKN B U3YUEHHUH MPUPOIHBIX U OOIIECTBEHHBIX IPOIECCOB
YU SBJICHUW; yMEHHE pAacllO3HaBaTh IPOSIBIIEHUE 3aKOHOB MAaTEMAaTHKH B
HUCKYCCTBE, YMEHUE NPUBOAUTH MPUMEPbl MAaTEMAaTHUUECKUX OTKPBITUH

POCCUICKOW ¥ MUPOBOW MaTEMAaTUYECKON HAYKH




HEPEYEHD 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBIX HA EI'D I1O
MATEMATHUKE

IIpoBepsieMbIii 3J1eMEeHT COEPKAHUSA
Kon
1 Yucna v BIYMCICHUS
1.1 HarypaneHblie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE
12 Panmonanenapie  umcna. OOBIKHOBEHHBICE W JICCATHYHBIC JPOOHW, IPOIECHTHI,
' 0eCKOHEUHBIEC TIEPHUOTUIECKUE IPOOH
13 Apudmernueckuil KOpeHb HaTypalbHOU cTeneHu. JlelicTBus ¢ apudmMeTnyecKuMu
' KOPHSIMH HATYpaITbHOU CTETICHH
14 Crenens ¢ 1enpiM nokaszareneM. CTeneHb ¢ pallMoHalbHBIM MokazarenaeMm. CBoiCcTBa
' CTCTICHH
L5 CHHyC, KOCHHYC W TaHIEHC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
' apKTaHTEHC YMCIIOBOTO apryMEeHTa
1.6 Jlorapudm gucna. JlecaTHaHbIC U HATYpaTbHBIC JOTapU (MBI
JlefictButenbHple  uyuciaa. ApudMETHYECKHE OTNepald C JeHCTBUTEILHBIMU
1.7 yrcnamu. [IpubnmxéHHble BBIYUCIICHNUS, PAaBUIa OKPYTJICHUS, MPUKHUIKA U OI[CHKA
pe3ynbTaTa BRIYUCICHUN
1.8 [IpeobpazoBanue BeIpaKeHU
1.9 KommnekcHsie yncna
2 VYpaBHEeHHS 1 HEPaBEHCTBA
2.1 Lenbie 1 1poOHO-paIIMOHATILHBIC YPaBHECHHUS
2.2 HppanmonanbHple ypaBHEHHS
2.3 TpuronomeTrpuyeckue ypaBHEHHUS
2.4 [TokazarenbHbie U JorapupMUIecKre YpaBHEHUS
2.5 Lenpie 1 1poOHO-paIIMOHATILHBIE HEPABEHCTBA
2.6 HppanmonanbHple HEPABEHCTBA
2.7 [TokazarenbHbIe U TOTapupMUIECKIE HEPABEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucTeMbl ¥ COBOKYITHOCTH ypaBHEHUIN 1 HEPABEHCTB
2.10 YpaBHEeHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Martpuiia CuCTeMbl TMHEWHBIX ypaBHeHUH. OnpeaenuTens MaTPHUIIbI
3 OyHKIMH U TpaduKH




Oynkius, cnocoObl 3amanus ¢yHkuuu. I'paduk Qynkiumn. BzanmHO oOpaTHBIE

3 ¢ynkuuu. Yérneie n Heuétneie Gynkuuu. [lepuoanueckue GyHKIHHA
OOnacte ompesneneHuss W MHOXKECTBO 3HaueHWi QyHkumu. Hymm QyHKum.
3 [IpoMexxyTKH  3HAKOTOCTOSHCTBA.  [IpOMEXKYTKM  MOHOTOHHOCTH  (DyHKIWH.
' MakcumMymbl 1 MHHAMYMBI (GyHKOuu. Haumbousblnee u HaWMeHbIee 3HAYCHUE
(GYHKIMHU Ha TPOMEXKYTKE
33 Crenennass (QyHKUOMS C HAaTypaJbHBIM W IIeNbBIM MOKaszarteneMm. EE cBoiicTBa u
' rpaduk. CoiicTBa u rpaduk KOpHsS N-0i cTeneHn
3.4 Tpuronomerpruueckue GyHKIMH, UX CBOWCTBA U IpapUKU
3.5 [TokazarenbHas u norapudmuueckas GyHKIUN, UX CBOMCTBA U TpaduKu
36 Touku paspbiBa. AcumnroTel rpapukoB ¢yHkumid. CBoiicTBa  (QyHKIUH,
' HETPEPHIBHBIX HA OTPE3KE
3.7 IlocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUsT IOCIEI0BATENLHOCTEN
3.8 ApudpmeTrrueckas ¥ reoMeTpudeckas mporpeccu. @opmyiia CII0KHBIX MPOLIEHTOB
4 Hauana matemaTnyeckoro aHaamsa
4.1 [TpousBomnas pynkuun. [IponsBoaHBIC 2TEMEHTAPHBIX (YHKITUN
[IpuMeHeHre TNPOM3BOTHOW K HWCCIEIOBAaHWIO (YHKIMI HAa MOHOTOHHOCTH U
4.2 skcTpeMyMbl. HaxoskneHne HanOoNbIIero U HaMMEHBIIIETO 3HAYCHHUS (YHKIIMU Ha
OTpe3Ke
4.3 [TepBooOpa3nas. Unrerpan
5 MHoxecTBa U JIOTUKA
5.1 MHoOkecTBO, onepaluy HaJl MHOKecTBaMHU. J{lnarpammsl Oisiepa — Benna
5.2 Jloruka
6 BeposTHOCTh U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepostHOCTB
6.3 KombOunatopuka
7 I'eomerpus
7.1 @urypsl Ha MJIOCKOCTH
7.2 [IpsiMble U TUIOCKOCTH B IMIPOCTPAHCTBE
7.3 MHororpanHuKu
7.4 Tena u MOBEpXHOCTH BpaIllCHUS
7.5 KoopauHaTsl 1 BEKTOPEI




YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

YYEBHUK 10-11 KJIACCOB
METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

JMUJAKTUYECKUE MATEPUAJIBI 110 TEOMETPUUA JJIA 10-11 KIIACCOB
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
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