3OBATENBHOM TPOTPaMMBI
73 (.:71 X ( \

PABOYASA ITPOTPAMMA

y4eOHOro npeaMeTra

«I'eomerpus. ba3oBblii ypoBeHb)
i obydaromuxcest 10-11 xinaccos

PIT PACCMOTPEHA
MO yuwuTeneir MaTeMaTUKA U HHOOPMATHKH

[Iporokon 3aceqanus ot 28.08.23 Nel,

pykoBoauTens [IIMO (Bunrept H.C.)
PIT COTJIACOBAHA
2 ;,'/
3am. aupektopa o YBP _(Pomuna E.A)
28.08.2023
PIT ITPUHATA B cocrase OOII

Ha 3aceJaHHH Ie]l.COBEeTa
npoToko1 ot 28.08.2023 Nel,

npeacenarens [1C W (Fopbynosa .M. )

n. HoBoopck, 2023 r



MNOSICHUTEJIbHAS 3AITUCKA
PaGouass mporpamma cocTaBiieHa MocpeacTBoM KoHCTpyKTOpoM pabodux Mporpamm
caiita «EnuHoe conepxanue pabo4ymx mporpaMmmy ¢ MPUCBOEHHBIM HOMepoM |D-292556.
PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOr0 ypOBHS sl OOYJIArOIIHXCS
10 —11 kmaccoB pa3pabortana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUSL.
Peanmuzanmss  mporpamMMbl  00OCCIICUMBACT  OBJIAJCHUE  KIIFOUCBBIMH  KOMIICTCHIMSIMH,
COCTABIISIFOIMMHA OCHOBY JUISi CaMOPAa3BUTHS W HEMPEPHIBHOTO 00pa30BaHMUs, LEIOCTHOCTb
OOIEKYIBTYPHOTO, TMYHOCTHOTO M MO3HABATEIBHOTO PA3BUTHS JTMYHOCTU OOYUYAFOIIMXCSL.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3yJIbTaTOB
0OydYeHUsI TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO Pa3BUTHs 00ydJaromuxcs, (GpopMupoBaHUs
(YHKIIMOHATEHOW MAaTeMaTHYeCKOW TPaMOTHOCTH, HW3YYCHHs JPYrUX Y4eOHBIX JIHCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUH O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIICHUH PEATbHOTO W HJCATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHWU M MPOIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PCHUS YYAIIUXCS, a TaKKe KadecTB
MBIIIUICHUS, HEOOXOUMBIX JUIS afalTal[id B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUEHHs KaK JWCIUIUIAH €CTECTBEHHO-
HAay4YHOM HAMpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIIICHHE, (HOpPMUPYEMOE MpPH HM3YYCHUH OOYYAIOIIMMHCS TOHSTHIHBIX
OCHOB TEOMETPUM M TOCTPOCHUM IIECTIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUS
TCOMETPUYECKUX 3a/la4y, YMEHHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWU 3aJlad eCTECTBECHHO-HAYYHOTO IWKJIA, B YaCTHOCTH U3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AEATENbHOCTH 4YejoBeka. OpUEHTalusi 4YelioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XO/IMMOE YCIIOBHUE €ro COIMAIBHOrO OBbITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M  aAKTHUBHOTO  MPEoOpa3oBaHHs — JCHCTBUTECIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEMHSET Pa3HbIC BUJIbI YUSOHOH U TPYIOBOM
NESTEbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyalbHa
3a1aua (OPMHUPOBAHUS y OOYUArOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIIJICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JESTETBHOCTH 10 MHOTHM HATPaBJICHUSIM.

Lenp ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYTHTYPHOE pPa3BUTHE OOyYaromMXcs udepe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYCCKUX T'€OMETPUYCCKUX 3HAHUHN U
NeUCTBUM, crienn(UIHBIX TEOMETPUU, BOZMOKHOCTH YCIEIIHOTO MPOOIIKEHHUS 00pa30BaHUs IO
CTEUATBHOCTSM, HE CBA3aHHBIM C MPHKJIAHBIM HCIIOJIB30BAHUEM IT'€OMETPHUH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE NpEIHA3HAYCHA JUIA OOYYaIOIIMXCS
CpeAHEel WIKOJIbI, HE HCHBITHIBABIIMX 3HAYMTENBHBIX 3aTPYIHEHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJKHBI OCBOUTH
oOmre MaTeMaTHYeCKUe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE JIJIs
KU3HU B COBpEeMEHHOM o0recTBe. Kpome 3Toro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
Oosiee TIIyOOKO, €CIIM B JabHEHIIEM BO3HUKHET HEOOXOAUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccCHOHATFHON IS TEILHOCTH.

JlocTIbKeHHe el OCBOCHUS MPOrpaMMBbl 00ECTICUNBACTCS PELIICHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4uamMu 0cBOeHUS Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHE B 10—11
KJ1accax sIBIISFOTCS:

e (opMupOBaHHE NPEACTABICHUS O TEOMETPHH KaK YacTH MHPOBOH KYIBTYpHl H

0CO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIMM MHPOM;
e (dopMupOBaHHWE TIPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpAIICHUS Kak o
BOXHEHWIINX MAaTEMaTHYECKHX MOJEISIX, MMO3BOJISIONIMX OMKMCHIBATh U M3y4aTh pa3HbIC
SIBIICHHS OKPYKAIOIIETO MUPA;

e (opMupOBaHHE YMEHHUS pacllO3HABaTh HA UYEPTEkKaX, MOJCISAX M B PEaTbHOM MHpE
MHOTOTPaHHUKH H TeJla BPAIICHUS;

e OBJAJCHHE METOJAaMH pEUIeHHs 3aJad Ha TIOCTPOCHHS Ha HW300paKCHHIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE yMEHHs OTEPUPOBATH OCHOBHBIMH IOHSTHSMH O MHOTOTPAaHHHUKAX U
TeJlaX BPaIeHHsI 1 UX OCHOBHBIMH CBOIICTBaMU;

® OBJIAJICHUE ANTOPUTMAMU PELICHUS OCHOBHBIX THIIOB 3ajay; (OpMHUpPOBAHUE YMEHUS
IIPOBOJIUTh ~ HECJIOKHBIE  JOKa3aTeJIbHbIE  pPAcCY)KJICHHMsT B  XOJA€  peEIICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33/1a4 ¢ IPAKTUYECKUM COJIEPKAHUEM;

® Da3BUTHE MHTEIUIEKTYallbHBIX M  TBOPYECKHUX CIIOCOOHOCTEW  oOydarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHUH, KPUTHYHOCTH MBIIIJICHUS;

e (opMupoBaHHe (QYHKIMOHAIBHOM TPaMOTHOCTH, PEJIEBAHTHOM TE€OMETpUU: yMEHHE
pacro3HaBaTh MPOSBJICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CUTYalMsIX U IPU H3YYEHUM JPYTUX Y4eOHBIX IMPEIMETOB,
IIPOSIBICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMYyIMpOBaTh HX Ha A3bIKE
Ir€OMETpPUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IeOMETPUYECKUN ammapaT /s pelleHus [PaKTUKO-OPHUEHTHUPOBAHHBIX —3ajad,
UHTEPIPETUPOBATh U OLICHUBATH MOTy4YEHHbIE PE3yIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTPAMMBI SIBJISIETCS BKJIIOUEHHE B KypC CTEPEOMETpUU
B Hayajge €ero MW3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenenéHHbIM 00pa30M OpraHM30BaHHAs pab0Ta HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOI'O MBIIIJICHUS, CTUMYIUPYET NPOTEKAHWE HHTYUTHUBHBIX
MPOIIECCOB, MOTUBUPYET K JallbHEHIIEMY H3YUEHHIO TTpeIMeTa.

[Ipenmourenne oOTHAETCS HATISAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cTh
TEOpeTHUYECKHE 3HAHHWS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NeATelNbHOCTH. Pa3BUTHE TNPOCTPAaHCTBEHHBIX NPEACTABICHUH Yy YydamMxcs B  Kypce
CTePEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 33a4 Ha CO3/IaHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OINEpPUPOBAHUE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTIOPOH Ha HArJSITHOCTh, @ OTIEPUPOBaHKE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHHsSI €r0 UCXOJHOTO COJIep KaHusl.



OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHuKn», «lIpsmble U IIIOCKOCTH B MPOCTpaHCTBEY, «Tema Bpamenus», «BekTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JOTMYECKUX YMEHUN paclpeessieTcsl He TOJIbKO
[0 COAEP)KATENbHBIM JIMHUSAM, HO W IO ToAaM OOydYeHHs Ha YpPOBHE CpenHero oOIiero
oOpa3oBaHusl.

Conepxxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeIEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
9TOOBl  OBJIQJICHUE TEOMETPUYECKHUMH  TOHATHUSMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
MIOCJIEIOBATEIbHO U IOCTYNATENbHO, C COOJIIOIGHUEM IMpPUHIUIA [PEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHMSI BKJIFOYAJINCh B OOIIYI0 CUCTEMY I'€OMETPUUYECKUX MPEACTAaBICHUIN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha u3ydenue reomerpun 0TBOAUTCS 2 Yaca B Hezeno B 10 kiracce u 2 yaca B Hezenmo B 11
KJIacce, BCETro 3a JiBa rojia o0y4yeHwus - 136 yaeOHBIX Jaca.



COJAEPKAHUE YYEBHOTI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TIOHATHUS CTEpeoMeTpuu. Touka, mpsimMasi, III0CKOCTh, pocTpaHcTBO. [loHATHE
00 aKCHOMAaTHYECKOM TIOCTPOCHUU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHOe pacrionoeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJLIECIbHbIE U
CKpemuBampomuecss npsamsle. IlapainenbHOCTh NPsSMBIX M IJIOCKOCTEH B NPOCTPAHCTBE:
MapaJuleIbHbIE IIPSAMBIE B NPOCTPAHCTBE; IAPAUICIBHOCTh TPEX NPSIMBIX; [APAJUICIBHOCTh
NpSIMOM M IIOCKOCTH. YTJIBI C COHANPABICHHBIMH CTOPOHAMM; YroJl MEXJIy NpPSIMBIMH B
npoctpanctBe.  [lapaienbHOCTh  IJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX iockocTel. [Ipocreiinye npocTpaHCTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPAdIP,
KyO, MapaJijiesienumne; NoCTpOeHNE CEYeHUH.

[lepneHUKYISIpHOCTE  NPSAMOM M IJIOCKOCTH:  NEPIEHAMKYISIPHBIE IPSAMBIE B
MIPOCTPAHCTBE, IMpPsIMbIE MApaUIeIbHbIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IPU3HAK
MEPHNEHIUKYISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeopeMa O MNpsIMOM NEepHeHAUKYJISAPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YroJl MEXJy INMPSAMOM M INIOCKOCTBIO; JABYTPaHHBIM yrou,
JIMHEWHBIN YroJl ABYIrpaHHOro yria. IlepneHauKyisp M HakJIOHHBIE: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PACCTOSIHHE OT NPSIMOM J0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIICHANKYISIPHOCTH JIBYX IUIOCKOCTEHN. Teopema
0 TPEX MEPNECHIUKYIISIPaXx.

MHoOrorpaHHMKH

IlonsAiTHE MHOTOrpaHHMKA, OCHOBHBIE DJOJIEMEHTBI MHOTOIPDAHHUKA, BBINYKIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOTOrpaHHuka. [Ipmsma: N-yronbHas mpusma; rpaHu
Y OCHOBAHMsI MPU3MBI; NIpsiMasi ¥ HAKJIIOHHAs MIPU3Mbl; OOKOBas U MOJHASI TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsIMOYTOJIBHBIN Mapajulesienunes U ero csovicrea. Ilupamupa: N-yronbHas
nUpaMuja, I'paHM U OCHOBaHME NUpPaMU/bl; OOKOBas M IOJHAs IMOBEPXHOCTb MUPAMUJBI;
[IpaBWJIbHAs W YyCEU€HHas MNHUpaMuAd. OJIEMEHTbl NpuU3Mbl M nuUpaMuisl. [IpaBuibHbIC
MHOTOTPAaHHUKU: IIOHATHE MPAaBUIBHOIO MHOIOIPDAaHHUKA; MPABUJIbHAS IIPA3Ma U IIPABHIIbHAS
NUpaMu/a; NpaBUWIbHAS TPEYroJibHas MUpaMuAa M IpaBUIbHBIM TeTpasap; KyO. IlpencraBnenue
O IMpaBWIBHBIX MHOTOTPAaHHMKAX: OKTa’Ip, JOoAcKa’ap M uxocadap. CedyeHus HOpU3MBI U
NUpaMHIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOM, IUIOCKOCTH.
OneMEHTBl CUMMETPUY B IUPaMUax, MapajuleenuIesax, IpaBUIbHbIX MHOTOTpaHHHUKAX.

Bbruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, quaroHanu, yrisl. [lnomans OokoBoi
IIOBEPXHOCTH U TIOJHONM IOBEPXHOCTU INPAMOM MPU3MBI, ILIOLIAAb OCHOBAaHMWH, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M MOBEPXHOCTH
NPaBUIBHON NMUpaMU[BI, TeOpeMa O IUIomaau yced€HHo mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupamMubl, TPU3MBI.

ITonoOusle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOMAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KJIACC

Tesna Bpamenus



Hunuuapudeckass MOBEPXHOCTh, OO0pa3ylooIIMe MMIWIMHAPUYECKONM TMOBEPXHOCTH, OCh
WIMHAPUYECKON moBepXHOCTH. [{umuHAp: ocHOBaHMS U OOKOBas MOBEPXHOCTh, 0Opasyromas u
OCh; IUIOMIAh OOKOBOW U TIOJTHOM MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliue KOHMYECKOW IMOBEPXHOCTHU, OCh U BEpIIUHA
KOHHMYECKOM MoBepxHOocTU. KOHyC: OCHOBaHME W BepIIMHA, O0pa3yromas U OCh; IJIONIAIb
OOKOBOH W TIOJHOW MMOBEPXHOCTH. YCCUEHHBIM KOHYC: 0Opa3ylollne W BBICOTA, OCHOBAHHS H
OOKOBasI IIOBEPXHOCTb.

Cdhepa m mmap: meHTp, paguyc, TUAMETp; TUIONIAIb TOBEPXHOCTH cdepbl. B3aumHoe
pacroJio’keHue cepbl U MII0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; Tuiomanb chepsl.

N3o0pakenune Ten BpaleHus Ha II0CKOCTH. Pa3BépTka MUIMHApPa U KOHYCA.

KomOunamuu Ttenm BpalieHuss ¥ MHOTOTPAaHHUKOB. MHOTOTpaHHUK, OMHCAHHBIA OKOJIO
cdepsr; cepa, BnucaHHas B MHOTOTPAHHUK, UJTH TEJIO BPAIICHUSI.

[Tonsatue 06 oO6béMe. OcHOBHBIE CcBOiicTBa 00BEMOB Teln. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunesaa u cinefactBus u3 He€. O0béM 1mumuHApa, KoHyca. O0bEM
miapa ¥ rmioimap chepsl.

[TomoOubie Tema B mpocTpancTBe. COOTHOMICHHS MEXKTY IUIOMIAISIMHU IMOBEPXHOCTEH,
00BEMaMHU TOI0OHBIX TEIT.

Ceuenns mwmHApa (MapauIeIbHO W TEPHEHAUKYISIPHO OCH), CEYCHHUS KOHyca
(mapasenbHOEe OCHOBAHHUIO M MPOXOJISIIEE Yepe3 BEPIITNHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha mi10ckoCTH U B pocTpaHCcTBE. ClI0KEHNE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cucrema KoopauHAT B mpoctpaHcTBe. KoopawHatel Bektopa. Ilpocteiimme
3aJaud B KOOpAMHATax. Yroil Mexay BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE PE3YNbTAaThl OCBOCHUS MPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTepU3YIOTCSL:

I'paxnanckoe Bocnutanue:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MMO3UIMHM OOy4alomerocs Kak AakTHBHOTO U
OTBETCTBEHHOI'0 4IEHAa POCCHMCKOIrO OOIIECTBA, MPEACTABICHUEM O MAaT€MaTHYECKMX OCHOBaX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MpPOIEAYyp TPaKIAHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TIP.), YMEHHEM B3aUMOJICHCTBOBATh C CONHMAILHBIMA WHCTHTYTAMH B
COOTBETCTBUU C UX PYHKIMSAMU U HA3HAYCHHUEM.

IIaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTBIO POCCUICKON IpaKJAaHCKOW MACHTUYHOCTH, YBAXKEHHS K MPOIIJIOMY
U HACTOSAIIEMY POCCHUMCKON MaTeMaTHWKH, IICHHOCTHBIM OTHOIICHHEM K JIOCTHKCHHSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUHCKOM MaTEMAaTHYECKOW IIKOJbI, K HCIOJb30BAHUIO ITUX
JTOCTMKCHHH B IPYTUX HayKaX, TEXHOJIOTHAX, Chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMS:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CcHOPMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JNOCTHKEHUM HayKd W JesTeIbHOCThIO Y4EHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOECHHE
YCTOWMYHMBOTO OYIYIIETO.

JCcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKIIOYas JCTETHKY  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, PEIICHUH, paCCYXICHUH; BOCHPHUUMYHBOCTHIO K
MaTE€MAaTHYECKUM acCleKTaM pa3JIMYHbIX BUJIOB HCKYCCTBA.

dusuyeckoe BOCIIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHS TMPUMEHATH MaTeMaTHYeCKHe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza U3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/J0POBbIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHAbIXA, peryisipHas Quandeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JESATENbHOCTBIO.

TpynoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYHy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam mpodeccuoHaNbHOM JEeSITENbHOCTH, CBI3aHHBIM C MaTeMAaTUKONW M €€ MPHIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHBIE
KU3HEHHBIC IUIAHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caMo00pa30BaHUI0 HAa TMPOTSHKEHWH BCEW JKU3HU; TOTOBHOCTHIO K AaKTUBHOMY YYacTHIO B
pEelIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIIPaBIEHHOCTH.

JK0JI0TrHYeCKOe BOCIIUTAHME:

c(OpPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILHUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpefbl, OCO3HAHUEM
rI00ambHOTO  XapakTepa  JKOJIOTHMUECKUX MpoOieM; OpUeHTalnued Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pPelIeHUs 3ajad B 00JacTU OKpYXKAIOIIeH cpelpl, MIaHupOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUN ISl OKPYKAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKH, TOHUMAaHUEM MaTeMaTHYECKON HayKH KakK cgepbl



YeJIOBEYCCKOM JACATCIIBHOCTH, O5TAIlOB et Pa3sBUTHA U 3HAYUMOCTH JIA pa3BUTUSA LUBHUIIU3AIUU,
OBJIAACHUCM S3BIKOM MAaTCMAaTHUKU U MaTeMaTHYeCKOI Ky.TILTypOfI KakKk CpCACTBOM IIO3HAHHA
MHpa; TOTOBHOCTBIO OCYHICCTBJIATH MNPOCKTHYO W  HUCCICAOBATCILCKYIO ACATCIBHOCTDH
HHAUWBUAYAJIBHO U B I'PYIIIIC.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeaMmeTa «MaremaTrukay
XapaKTepU3YIOTCS  OBJIAQJICHUEM  YHHBEPCAIBHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  YHUBEPCANbHOIMU — PecYIAMUGHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068uix
KOZHUMUBHBIX NPOYECco8 00yuarumuxcsa (0c8oeHue Memooos NO3HAHUS OKPYHCArowe20 Mupd,
npuUMeHeHUe 102UeCKUX, UCCLe008ameNbCKUX Onepayul, yMeHull pabomams ¢ uHghopmayuet).

Ba3oBble jornyeckue neicTBus:

® BBIABIIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKH MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHATHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHI;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIIUN, OCHOBAHUS JIJI 0000IIeHNs
Y CPaBHCHMSI, KpUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (HOPMYIUPOBATH W MPEOOPA3OBHIBATh CYKJCHUS: YTBEPAUTEIBHBIC U
OTpHIATENIbHBIC, SMHIYHBIC, YaCTHBIC U OOIIHNE; YCIIOBHBIC,

® BBISIBIATH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
JAHHBIX, HAONIOJCHUAX W YTBEPXKICHHSX; TpeUlarath KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JenaTh BHIBOJBI C HCIIOJIb30BAaHHEM 3aKOHOB JIOTHKH, JICTYKTUBHBIX W WHIYKTUBHBIX
YMO3aKJIIOUYEHUH, YMO3aKIIOUEHHUI TI0 aHAJIOTHH;

® TIPOBOJUTH CAMOCTOSITEIFHO JJOKA3aTeIbCTBA MATEMAaTHIYCCKUX YTBEPKICHUH (TIPSMbIE
U OT TPOTHBHOTO), BBICTPAaWBaTh APTYMEHTAIMIO, TPHUBOAWUTH TPUMEPHl U
KOHTPIIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIC CYXJICHUS M BBIBOJIBI,

e BBIOMpATh CIOCOO pemieHus y4eOHOU 3amayn (CpaBHUBATh HECKOJBKO BAapHUAHTOB
peleHusi, BEIOUpaTh HauOoJee MOIXOMAIINN ¢ yIETOM CaMOCTOSITEIILHO BBIJCICHHBIX
KpUTEPHUEB).

Ba3oBble ucciaenoBaTebcKue IeHCTBHUS:

® UCMOJB30BaTh  BOMPOCHI ~ KAaK  HUCCIEAOBATCIbCKUH  MHCTPYMEHT  TO3HAHUS,
(dbopMynHpoBaTh BOIPOCHI, (PUKCHUPYIOIIHE MTPOTHBOPEUHUE, MPOOIEMY, YCTAHABIUBATh
HUCKOMOE U JIaHHOE, (OPMHPOBATh THUIOTE3y, APTYMEHTHUPOBATh CBOK TO3HIIHUIO,
MHEHHE;

® TPOBOJUTH CAMOCTOSITEIFHO CIUIAHUPOBAHHBIA OKCIEPUMEHT, HCCIICAOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHU4ecKoro oOBbeKTa, SBIEHHS, Mpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, IPOIIECCAMU;

e caMOCTOATeNbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTH IMOJTYUYE€HHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIEHU;

® POTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAKIKE BBIABUTAThH MPEINOIOKEHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

® BBIABIATH JeUIUTH WH(OPMAIIUK, JAHHBIX, HEOOXOAUMBIX JIJIsI OTBETa HA BOIPOC U
JUIS PEIICHUS 3a]1a9H;



BbIOMpaTh MH(OPMAIMI0 M3 HCTOYHMKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTH3UPOBAaTh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEACTABIICHUS;

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TMPEACTaBIATH €€ B  pa3iuyHbX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OLICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOATENBbHO C(HOPMYIHMPOBAHHBIM
KPUTEPUSIM.

2) YHuueepcanvuvie KOMMYyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposanHocms
COYUANBLHBIX HABLIKOS 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSIMH U LEISIMHU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEeIIeHMs 3aaul, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0/i€ 00CYX/IeHHUs 3a7aBaTh BOIPOCHI 10 CYLIECTBY 00CYXAaeMOM TeMbI, IPOOIEMBI,
pemlaeMoil  3ajaud, BbBICKA3bIBaTh UJEH, HAICJIEHHbIE Ha TIIOUCK pPEIlEHUs;
COMOCTABJIATh CBOU CYXKICHHMS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHBaTh pa3IMuue U CXOJCTBO MO3UIIMIA; B KOPpEeKTHOH hopme popmMynupoBaTh
pa3Horiacusi, CBOU BO3paKEHUS;

MIPEJICTaBIATh PE3YNIbTAaThl PEUICHUs 3aJaud, SKCIEPUMEHTa, UCCIEA0BaHUs, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHunuecTBo:

MOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
NpH pPEUICHWH YYeOHBIX 3a/a4y; NPUHUMATh Iellb COBMECTHOHW JESATEIhHOCTH,
IUTAHUPOBATh OPTaHHW3AIMI0O COBMECTHOM pPa0OTHI, pachpeaessTh BHIBI PadoT,
JIOTOBApUBATHC, OOCYKIaTh TpoIlecc M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CykaeHUs, 0OMEH MHEHHH, «MO3TOBBIC
IITYPMBI» M WHBIC), BBIMOJHATE CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JCWCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl; OI[CHMBATh KA4eCTBO CBOETO BKJIa/Ia B OOIIHIA
MPOIYKT 110 KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, 0becneuusarom Gopmuposanue CMoiCilo8bix

YCMAaHOBOK U IHCUZHEHHBIX HABLIKOB JIUYHOCNIU.
Camoopranuszanmsi:

COCTaBIIATH IUIAH, AITOPUTM PEIICHUS 3a/1a4M, BEIOUPATh CIoco0 perieHus ¢ yuéTom
HUMEIOILIUXCSA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(OpMALIHH.

CaMOKOHTPOJIb:

BIIQJIETh HAaBBIKAMU TIO3HABATENBbHON pedIeKkcuu Kak OCO3HAHMUS COBEPIIAEMBIX
JNECTBUM M MBICIUTENBHBIX MPOLECCOB, WX pe3ylbTaTOB; BiIaJeTh CHocobaMu
CaMOITPOBEPKH, CAMOKOHTpPOJII MpolLecca M pe3ysbTaTa PEIIeHUs MaTeMaTH4eCKOM
3aa4H;

MpEeABUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIICHUM 3a/layd, BHOCUTH
KOPPEKTHUBBI B JICATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, NAHHBIX, HAJIEHHBIX
OIIMOOK, BBISIBICHHBIX TPYTHOCTEH;



® OIICHMBAaTh COOTBETCTBHE pE3ylbTaTa LEIM U YCIOBUAM, OOBSCHATH NPHYUHBI
JOCTUXKEHUSI WIM HEJOCTWXKEHUS pe3ylIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

OnepupoBath MOHATUSAME: TOYKA, MPSMasi, TNIOCKOCTb.

[IpuMeHSITh aKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 HUX MPH PEIICHUH T€OMETPHUCCKUX
3azad.

OnepupoBaTh TOHITHSAMH: TAPALICIBPHOCTE W TMEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KrnaccuduimpoBars B3anMHOE PacIioJIOKEHNE PSIMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTh TOHSTHUSMH: JBYTPaHHBIA YTOJ, TpaHW JABYCPAaHHOTO yria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA yroJl ABYTPAHHOTO yTiia; TpaaycHasl Mepa ABYIPaHHOTO YyIIa.

OnepupoBaTh TMOHATHUSMHU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBIMYKJIBIH MHOTOTPAaHHHUK,
3JIEMEHTHI MHOTOTPaHHUKA, TIPABMIILHBI MHOTOT PAHHHK.

PacrioznaBaTh OCHOBHBIC BHBI MHOTOTPAaHHUKOB (THpaMUJa; MPU3Ma, MPSIMOYTOIBHBINA
napajuiesienume, Kyo).

KnaccudumupoBaTh MHOTOTpaHHWUKH, BBIOWpas OCHOBAHHS M KiIacCHU(UKAINHI
(BBIMyKJIBIE W HEBBINYKIbIE MHOTOTPAHHHWKH; TIPAaBUIbHBIC MHOTOT'PAHHUKH, TIPSIMBIE H
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUuIe bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIas MIOCKOCTb, CEYeHHE MHOTOTPAHHUKOB.

OOBACHATH MPUHILIMITBI IOCTPOEHUS CEUEHUH, UCTIOIb3Ysl METO/I CIIE/IOB.

Crpouth cedeHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBIMIOJHATH (BBIHOCHBIE) TJIOCKUE
YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYD: BUI CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WiId
QIrOpUTMaM, IMPUMEHSS HW3BECTHBIC AHAJUTHUYECKUE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7ad Ha BBIYMUCICHHE PACCTOSHUNM MEXKAY ABYMS TOYKAMH, OT TOYKH O
MPSIMOM, OT TOUKHU JI0 TJIOCKOCTHU, MEXK/Y CKPEIIUBAOIIUMHUCS MPSMBIMU.

Pemarp 3amaun Ha HaxOXKICHHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuaM WId
QIrOpUTMaM, IMPUMEHSS HW3BECTHBIC AHAJUTHUYECKHWE METOJbl MPH PEHIeHHH CTaHAAPTHBIX
MaTeMaTHYeCKHUX 3a/1a4 Ha BBIYHUCICHHE YIJIOB MEXAY CKpPEUIUBAIOLIUMUCS MPSMBIMH, MEXKIY
MPSIMOM U TUIOCKOCTHIO, MKy TUIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boruncnsate 00bEMBI U MIJIONIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMuia) ¢
npUMeHeHHeM (OpMyI; BBIUMCISATH COOTHOIIEGHUS MEXIy IUIOMAASMH [OBEPXHOCTEH,
00bEMamMu MOJOOHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh MOHITUSIMH: CUMMETpPUS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CUMMETPHUH (DUTYPBHI.

N3Bnekarh, mpeoOpa3oBeIBaTh U UHTEPIPETHUPOBATH MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMeTPHUECKUX QUrypax, MPeJACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MIPENONaraloNX HECKOJIbKO IIaroB PElIeHUs, €ClU YCIOBUS TMPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

[IpuMeHsaTh MpocTeiIne MporpaMMHBIE CPEACTBA M AIIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI TIPU PEIICHUU CTEPEOMETPUIECKHX 3a7ay.



[IpyBoauTe mpUMEpPHl MAaTEMaTUYECKMX 3aKOHOMEPHOCTEM B TMPUPOAE M JKU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpumeHATh MOJIydeHHBIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh PEAJIbHBIE CUTYallUU U
IPUMEHATh  U3YYEHHBbIE TIOHSTHA B  IPOLIECCE IIOMCKA  PELICHUS  MaTeMaTHYeCKU
cOpMyYIMPOBAHHONW MPOOIEMBI, MOJICTUPOBATh pPEATbHBIE CHUTYyallMd Ha SI3bIKE T'€OMETPHH,
HCCIEA0BAaTh MOCTPOECHHBIE MOJEIN C MCIHOJIB30BAHMEM I€OMETPUYECKHUX IOHATHU U TEOpEM,
ammapara anredpsl; permarb IpakTHIeCKUe 3aJauH, CBSI3aHHbBIE ¢ HAXOXKICHUEM T€OMETPHIECKUX
BEJIMYMH.

11 KJIACC

OnepupoBatb TIOHSTHSIMH: [IUTHHIPAYECKasT MTOBEPXHOCTb, oOpa3yromue
WJIMHIPUIECKON TTOBEPXHOCTH; IIWIIHH/IP; KOHUYECKas TTOBEPXHOCTh, 00pa3yronue KOHUIeCKOH
MMOBEPXHOCTH, KOHYC; CepruiecKasi TOBEPXHOCTb.

Pacno3naBate Tena BpamieHus (IWJIKHIP, KOHYC, chepa U 1map).

OOBICHATH CIIOCOOBI TIOJTYUSHHUSI TEJT BPAI[CHHUS.

KnaccudumupoBaTs B3anMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh TOHATHSMH: MIAPOBON CETMEHT, OCHOBAaHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CII0I, OCHOBAHHE IIAPOBOTO CJIOSA, BHICOTA MIAPOBOTO CJIOS; IIAPOBOU CEKTOP.

Boeraucnate 00BEMBI M TUTONIAN TOBEPXHOCTEH TeN BpaIEHUs, TEOMETPUUYCCKHX Tell C
MIpUMEHEHHEM (POPMYIIL.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHHK, BIUCAHHBIH B Cepy M OIHMCAHHBIA OKOJIO
cdepsl; cepa, BMcaHHAS B MHOTOTPAHHUK WUJIU TEJIO BpalllCHHUS.

BbyncnsaTe COOTHOILIEHHS MEXKIY IUIOMIAIIMU MOBEPXHOCTEH M 00bEMaMU MOJO0OHBIX
TeN.

N300paxkate u3yyaemble (UIYypbl OT PYKHM M C MPUMEHEHHEM IMPOCTHIX UYEPTEKHBIX
MHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYpP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUsI T€J BPAIlCHHUS.

W3Bnekarb, HHTEPIPETUPOBATH U MPeoOpa30BbIBaTh MHPOPMAIMIO O IPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBarh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BoInonHATh A€WCTBUA CIOXKEHHSI BEKTOPOB, BEIUYMTAHUSI BEKTOPOB U YMHOKEHHUS BEKTOPa
Ha YHCTI0, OOBSICHATH, KAKUMU CBOMCTBAMU OHH 00JIa/1a10T.

[IpumeHsaTh MpaBUiIo Napajuienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEXIy BEKTOpaMH, CKalspHOE
MIPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOpOB U MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIbIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh INIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CHCTEME KOOpIUHAT.

[IpumensaTs reomerpuueckue (akThl Ui pEUICHUS CTePEeOMETPHUYECKHUX 3ajad,
MIPENONaraloNX HECKOJIbKO IIaroB PElIeHUs, €ClU YCIOBUS TMPUMEHEHHUS 3aJaHbl B SBHOM
dopme.

Pematp mpocreiiime reoMmeTpuueckre 3aa4u Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.



Pemrate 3amauM Ha J0Ka3aTelIbCTBO MAaTEMAaTMYECKUX OTHOLUECHUW M HAXO0XICHUE
TeOMETPUYECKUX BEJIMYMH MO 00pa3laM MM alIropuTMaM, IPUMEHSST U3BECTHBIE METOJbI IpU
peLIeHNN CTaHJAPTHBIX MATEMaTHYECKUX 3a1a4.

[IpuMeHATH NpPOCTEHIINE NPOrPAMMHBIE CPEACTBA M IEKTPOHHO-KOMMYHHMKALIHUOHHBIE
CUCTEMBI IIPA PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTe mNpUMEpPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATH MONMy4YEHHBIE 3HAHUSA HA IIPAKTUKE: aHAIU3UPOBATh pPEaJbHbIE CUTYALlMU H
IIPUMEHATh ~ WU3y4YEHHBIE IIOHATHS B  IIpOIECCE IOMCKAa  pElIeHUs  MaTeMaTU4eCKU
cOpMYIMPOBAHHONW TPOOIEMBI, MOJIEIHPOBATh PEATbHBIE CHTYyallMd Ha SI3bIKE T€OMETPHH,
HCCIEA0BAaTh MOCTPOCHHBIE MOJEIN C MCIHOJIB30BAHMEM I€OMETPUYECKHUX IOHATHU U TEOpEM,
anmapara anredpsbl; perarh NpakTUYeCKHe 3aa4u, CBI3aHHbIE C HAX0XKACHUEM M€OMETPUUECKUX
BEJINYUH.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

DJIeKTPOHHbIE
(uu¢poswIe)
KounyecTBo yacoB o0pa3oBaTe/ibHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM
pecypcsl
n/n NPOrpamMmbl
KonTtpoubHbie
Bcero IIpakTH4eckue
padoThI
padoTsl
bub. OK
1 BBenenue B ctepeomeTpuio 10 1 htilpz?/?Z:lfzi.ru /
5 [IpsiMBI€ M TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnuoreka [IOK
[MapannenbHOCTh IPSIMBIX M IJIOCKOCTEM https://resh.edu.ru/
[TepnieHAMKYASIPHOCTD MNPSIMBIX U bubmuorexa [JOK
3 . 12 1
IIOCKOCTEH https://resh.edu.ru/
bub OK
4 VYTibl MeXIy IPSMBIMU U TUIOCKOCTSIMHU 10 1 h tI/tIpJSI:I;I/(;Z:fI:i);E.ru /
bu6mmoreka [JOK
5 M 11 1
HOTOTATHIIH https://resh.edu.ru/
bub OK
6 OO0BEMBI MHOTOTPAHHUKOB 9 1 htI/tIszI:I;I/(;Z:EZ(Ij_L.ru /
7 [ToBTOpEHUE: ceueHus, paCCTOSHUS U YTIIbI 4 1 Bubmiorexa LIOK
P ' P 4 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 7 0




11 KVIACC

KoaunuecTBO 4acoB 3JIeKTp0HHLIe
Ne /it HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
i NIporpaMMel Beero Koutposnbubie | IlpakTuueckme = 00pasoBaresbHbIe
padoTsI padoTbI pecypchl
bubmmoreka [{OK
1 I1 1
OBTOpEIHE 3 https://resh.edu.ru/
bubmmoreka [{OK
2 T 1 1
e1d Bpatienm 6 https:/resh.edu.ru/
bu6moreka [IOK
3 O6bé 12 1
peMBLTET https://resh.edu.ru/
bub OK
4 BekTops! 1 KOOpIMHATHI B IPOCTPAHCTBE 20 2 h tI/tIpJSI_I;I/(;Z:E ae;fj ru/
5 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 17 1 bu6mmoreka [IOK
3HaHUI https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0







IHOYPOYHOE IIVIAHUPOBAHHUE

Ipunoxenue

10 KJIACC
JlaTa uzyyeHus Ipumeyanus
Ne KoandecTBO 9acoB
Tema ypoka
n/n
Bcero Konrp.
padoThI
OcCHOBHBIC TIOHATHS CTEPEOMETPUHN: TOUKA,
npsiMasi, INOCKOCTh, TpOoCcTpancTBo. [IpaBmia
1 n300pakeHUs Ha PUCYHKaX: U300pakeHUs 1
IJIOCKOCTEH, MapayiebHbIX MPSIMBIX (OTPE3KOB),
CepeIMHBI OTpe3Ka
5 [TousATHS: TIepeceKaronuecs MIOCKOCTH, 1
nepeceKaromuecs npsimas 1 miocKocTh
3 [TonsiTHS: MepeceKarouuecs MIOCKOCTH, 1
nepeceKarouecs npsimas ¥ miocKocTh
4 BxoaHasi KOHTpoJIbLHAs padoTa 1 1
3HaKOMCTBO C MHOTOI'paHHUKAaMH, H300pakeHne
5 MHOTOTPaHHUKOB Ha PUCYHKaX, Ha 1
MIPOEKIIMOHHBIX YePTEKax
5 HavaneHbie cBenieHust 0 Kyoe U mupamue, ux 1
pa3BépTku U Mojenu. CeyeHrns MHOTOTPaHHUKOB
7 HavanesHbie cBeieHust 0 Kyoe U mupamue, ux 1
pa3BépTku U Mojenu. CeyeHns MHOTOTPaHHUKOB
[TonsiTHe 06 aKCHOMaTUYECKOM MOCTPOCHUU
8 CTepEOMETPUHU: aKCHOMBI CTEPEOMETPUU H 1
CIIEJICTBUS U3 HUX
9 [TonsiTHEe 06 aKCHOMAaTUYECKOM MOCTPOCHUU 1




CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U
CICACTBUA U3 HUX

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHHUH

10 CTEPEOMETPUH: aKCHOMBI CTEPEOMETPUH U
CIICAICTBUS U3 HUX
B3anMHOe pacnoiokeHue npsiMbIX B

11 IIPOCTPAHCTBE: NIEPECEKAIOIINECS, ITapaJICIbHbIE
Y CKpPEIIMBAIOIIUECS TTPSIMBIC
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

12 MPOCTPAHCTBE: MapalIeIbHBIC IPSIMBIC B
MPOCTPAHCTBE; MAPAILICIIEHOCTh TPEX MPSIMBIX
[MapannenbHOCTh IPSMBIX U TDIOCKOCTEH B

13 npoctpancTee: [lapannenbHOCTh TPSIMOi 1
MJI0CKOCTH

14 VYTBl ¢ COHaNpaBJICHHBIMA CTOPOHAMH

15 YT0J1 MeXTy IPSIMBIMU B TIPOCTPAHCTBE

16 YT0J1 MeXIy IPSIMBIMU B TPOCTPAHCTBE

17 [TapannenbHOCTH MIOCKOCTEN: apasuiebHbIe
IJI0CKOCTH

18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH

19 [Ipocreiire npocTpaHCTBEHHbIE (PUTYPHI HA
IJIOCKOCTH: TETpadip, KyO, mapaienenumnes

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceueHuit
KonTtpoabnas padora no teme "[Ipsimbie u

22 IUIOCKOCTH B IPOCTPAHCTBE.
ITapajutelbHOCTH NPSIMBIX U IUIOCKOCTEH "

23 [eprieHAUKYIAPHOCTH MPSMON U MIOCKOCTH:




NIEPIEHUKYIIIPHBIE IIPSMBIE B IIPOCTPAHCTBE

[Ipsimble napaniesbHble U NEPHIEHIUKYIISPHBIE K

24
IJI0OCKOCTH

o5 [Ipsimble mapasuienbHble U NEPIEHIUKYIISPHbIE K
IJI0OCKOCTH

26 [Ipu3Hak nepneHauKyIspHOCTH IPSIMOM U
MJI0CKOCTH

27 [Ipu3Hak nepnesauKyIspHOCTH IPSIMOU U
IJI0CKOCTH

28 Teopema o0 psIMOI NTEPIIEHUKYIIIPHON
MJIOCKOCTH

29 Teopema o0 psIMOI NEPIIEHIUKYIIIPHON
MJI0CKOCTH

30 IMonyroaoBasi KOHTPOJILHAS padoTa
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT

31 TOYKH JIO TFIOCKOCTH, PACCTOSTHUE OT MPSAMOH JI0
IIJIOCKOCTH
[lepnieHIUKYIIAp U HAKJIIOHHBIE: PACCTOSIHUE OT

32 TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT

33 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IIJIOCKOCTH
[lepnieHIUKyIIIp 1 HAKJIIOHHBIE: PACCTOSIHUE OT

34 TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT IIPSIMOM 10
IJIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMOU U

IIITOCKOCTBIO




JIBYrpaHHBIN yroJi, JUHEHHBIN YroJl

3 JBYTPAHHOTIO yria

37 JIByrpaHHBIN yroJi, TMHEHHBIN yroj
JBYTPAHHOTIO yria

38 [lepneHMKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
NEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

39 [lepneHMKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEHIUKYIIIPHOCTH JBYX IIJIOCKOCTEN

40 [lepneHMKYISIPHOCTD INIOCKOCTEMN: TPU3HAK
MEPIEHIUKYISIPHOCTH JIBYX IIJIOCKOCTEN

41 TeopeMa o TpEX nmepneHaUKYIsIpax

42 Teopema o TpEX nepneHANKYIIpax

43 Teopema o TpEx MmepreHIUKYISIpax
KonTpoabHasi padoTa mo remam

m "IlepneHAUKYJISIPHOCTH MPSIMBIX U
IIocKocTei" u " Yribl MeR1y NPSIMbIMH U
IIOCKOCTAMU "
IloHsATHE MHOTOIPaHHUKA, OCHOBHBIE JIEMEHTBI

45 MHOTOTPaHHUKA, BBITYKJIBIE U HEBBIITYKIIbIC
MHOTOTPaHHUKH; Pa3BEPTKAa MHOTOI'PaHHUKA
[Ipu3ma: N-yrosbHas npu3Ma; rpaHu U

46 OCHOBAHUS IIPU3MBL; IPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAs IOBEPXHOCTh
IIPU3MBI

47 [Tapamtenenunen, IpAMOYTOJIbHBIN
napajuleJIenuIe] U €ro CBOCTBa

48 [Inpamuna: N-yronbHasi nMpamMuAa, TPaHU U

OCHOBAHHUC MUPaAMUBI; OOKOBas | MOJIHAS




IIOBEPXHOCTH IIMPAMUJIBI; IPABUIIbHAS U
yCedE€HHAas MUpaMuaa

49

HpaBI/IJII)HI)IC MHOI'OI'paHHUKH: ITIOHATUC
IMPaBHUJIbHOI'O MHOTOI'PaAaHHHWKA,; IpaBUJIbHAA
IIpru3Ma 1 nNpaByuJibHadg MApaMuaa, rpaBujibHasAg
TpEyroJibHasi IMpaMKIa U NPABUIbHBIN
TeTpa’ip; Kyo

50

[IpencraBnenue o NpaBUIBHBIX
MHOTOIPaHHUKaX: OKTa3p, NOJAEKa’Ap U
UKOCadIp.

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOUYKH, MTPSAMOMH, MNIOCKOCTH.
DJIeMEHTHl CHMMETPHUH B ITpaMUax,
napajuieJenumenax, npaBUiIbHbIX
MHOT'OIpaHHUKAX

52

Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB:
pé0pa, muaroHau, yribl

53

[Tmomaae 60KOBOY MOBEPXHOCTH M TOJTHOM
MMOBEPXHOCTH MPSMOM TTPU3MBI, TLIOIIA/Ib
OCHOBaHUH, TeopeMa 0 OOKOBOH MOBEPXHOCTH
NPSAMOUN MPU3MBbI

54

[Tnomaas GOKOBOM MOBEPXHOCTH M MIOBEPXHOCTH
MIPaBUJIBLHON MUPaMUIbI, TEOPEMA O TUIOIIA TN
OOKOBOM MOBEPXHOCTH YCEUEHHOM MUpPaMUIbI

55

KonTposabHnas pabora no teme
"MHororpaHuuku''

56

ITousarue 00 00BéEME

57

OO0BEM TUpaMuIBI




58 O06BEM nupamu b1 1

59 O0BEM nupamu b1 1

60 O0BEM mupamMu B! 1

61 O0BEM IPU3MBI 1

62 O0BEM pU3MBI 1

63 OOBEM TTPU3MBI 1

64 KonTpoabHas padora no reme "O0bEMbI 1
MHOTOTPAHHUKOB"

65 [ToBTOpeHue, 0600IIIEeHNE CHCTEeMAaTU3aITUs 1
3HaHuM. [locTpoeHue ceueHnii B MHOTOTpaHHUKE
[ToBTOpEeHME, 0600IIEHNE CCTEMAaTH3AITUS
3HaHUU. BeI4KciIieHne pacCTOSHUN: MEXIY

66 JIBYMSI TOYKAMHU, OT TOYKH JI0 MPSMOH, OT TOUYKH 1
710 TJIOCKOCTH, MEXKIY CKPELUBAIOIIUMUCS
MPSIMBIMU

67 HTorosasi KOHTpPOJILHAA padoTa 1
[ToBTOpEeHUE, 0000IIIEHNE CHCTeMaTH3aITUs
3HaHUU. Beraucienue yrioB: Mexay

68 CKPEITUBAIOIIMUMHUCS TTPIMBIMH, MEXKTY MPSIMOU 1
U TUIOCKOCTBIO, IBYTPaHHBIX YTJIOB, YTJIOB
MEXIY MIIOCKOCTSIMHU

OBHIEE KOJIMYECTBO YACOB 11O 68

ITPOI'PAMME




11 KVIACC

KoanyecTBo yacoB

Jara nzyyenus

IIpumeyanus

Ne i/ Tema ypoka
Beero KonTp.
padoTsI
1 [ToBTOpEHUE 1
2 [ToBTOpEHUE 1
3 Bxoanasi koHTpoOsIbHAsA padoTa 1 1
4 Cdepa u map: 1ieHTp, paanyc, AuameTp; 1
TIJTOIA b TIOBEPXHOCTH C(HEpHI
B3anmuoe pacnonioxkenue chepsl U MI0CKOCTH;
5 KacaTellbHasl TNIOCKOCTh K cepe; MIIoIaab 1
chepsl
5 N3obpaxenue chepsl, 1mapa Ha MI0CKOCTH. 1
Cedenus mapa
HunuHapudeckas TOBEPXHOCTh, 0Opasyromye
7 IUJIUHIPHUYECKON MMOBEPXHOCTH, OCh 1
IUJIUHIPUIECKON MTOBEPXHOCTH
HunuHap: ocHOBaHKS ¥ OOKOBasi IOBEPXHOCTb,
8 oOpa3ymolas 1 0Ch; IIoNaas OOKOBOM 1 1
MIOJIHOM MOBEPXHOCTH
9 Pemrenne 3a1a4 Ha BEIYUCIICHHUE TIIOIIA TN 1
OOKOBOM U MOJHOM MOBEPXHOCTHU IIMJIMHIPA
10 Pemrenue 3aga4 Ha BEIUHCIIEHHUE TIIOIIATIA 1




OOKOBOH W MMOJHOM MOBEPXHOCTH IIIIMHAPA

11

N306pakenne NMIMHAPA HA TUIOCKOCTH.
Pa3Béprka uununapa. CeyeHus LUIMHIpA
(TUIO0CKOCTHIO, MapATIICIHHON UITH
MEPIEHIUKYJIIPHOM OCH LIMINHAPA)

12

Konnueckas noBepxHOCTh, 00pa3yromnme
KOHHUYECKOW NMOBEPXHOCTH, OCh U BEpILINHA
KOHMYECKOW IMMOBEPXHOCTH

13

KoHyc: ocHOBaHME 1 BepIlIMHA, 00pa3yronas u
0Cb; IUIOIAIh OOKOBOM U MOJHOMN
IIOBEPXHOCTH

14

Pemenue 3a1a4 Ha BEIYMCIIEHUE TUTOMIAAN
OOKOBOM M MOJHOM MOBEPXHOCTH KOHYyCa

15

Pemenue 3a1a4y Ha BHIYHMCIIEHUE TUIOLIAAN
OOKOBOW M MOJHOM MOBEPXHOCTH KOHYCA

16

VYced€HHBIN KOHYC: 00pa3yroIIie U BhICOTA;
OCHOBaHUS U OOKOBasi IOBEPXHOCTh

17

N300paxkenue KoHyca Ha MIOCKOCTH.
Pa3BépTka konyca. CeueHusi KOHyca
(TII0CKOCTBI0, MapalIeIbHOM OCHOBAHUIO, U
IJI0CKOCTBIO, IPOXO/SIIEH Yepe3 BEPILIUHY)

18

KomOunarmus Ten BpamieHus u
MHOTOTPaHHUKOB

19

MHororpaHHHK, ONMUCAaHHBINA OKOJIO chepbl;
cdepa, BUcaHHasi B MHOTOTPAHHUK UJTU B TEJIO
BpaIlICHUS

20

ITousarue 00 00BéMe. OCHOBHBIE CBOWCTBA
00BEMOB Ten




21 O0BEM IMHIpa, KOHYyCca

29 Pemenue 3a1ay Ha HaXOXKJCHHE 00beMa
IAHIPpA

93 Pemenue 3a1ay Ha HaxXOXKJICHUE 00bEMa
KOHyca

24 Pemenue 3a1a4 Ha HaX0XKACHUS 00beMa
WIMHJIPA | KOHYyCa

25 OO0BEM 1Iapa U IO s CPeph

26 Pemrenue 3agau Ha 00beM mapa

97 Pemenue 3a1a4 Ha HAXOXKJICHHUE TLIOIAIH
cdepbl

28 IMonyrogoBasi KOHTPOJILHAS padoTa
[TomoOHbIE TENa B MPOCTPAHCTBE.

29 CoOTHOIICHHS] MEXKTY TTOIIAISIMHU
MMOBEPXHOCTEH, 00bEMaMU TI0TI0OHBIX TEIT

30 Pemenue 3agau no remam «Tena BpamieHus» u
«O0OBEeMBI TE»

31 KonTpoabHasi padora nmo temam ""Tesa
Bpamenust' u "O0bembI TEa"

32 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

33 CrnosxeHue ¥ BBIYUTaHHUE BEKTOPOB

34 Pemenue 3a1a4 Ha CIOKEHUE U BHIYUTAHUE
BEKTOPOB

35 YMHOKEHNE BEKTOPA Ha YHUCIIO

36 Pemenue 3a1ay Ha yMHOKEHHE BEKTOpa Ha
YHCIIO

37 [ToHsiTHE KOMILTAaHAPHBIE BEKTOPHI




Pasnosxenue BexkTopa 1o TpéM

38 HEKOMILTaHApHBIM BekTopaM. [IpaBuio
napajuiesenuIena

39 Pemenue 3a1au Ha pa3iokeHue BEKTopa o
TpPEM HEKOMILJIaHAPHBIM BEKTOpam

40 Pemenue 3aaa4, cBsI3aHHBIX C IPUMEHEHUEM
MIpaBUJII JCMUCTBUM C BEKTOpaMU

41 [IpsimoyrosbHas cucteMa KOOpAWHAT B
npoctpaHcTee. KoopauHare! BekTopa

42 [Ipocreiimue 3a1a4n B KOOpAUHATAX

43 Yron mexay Bekropamu. CKasipHOE
MIPOU3BEICHNE BEKTOPOB

44 Pemenue 3a1ay Ha cKaJiipHOE TPOU3BEIEHUE
BEKTOPOB

45 Brluucnenue yriioB Mexy NpsMbIMHU U
IIJIOCKOCTSIMU

46 Peurenue 3a1a4 Ha BEIYUCIICHUE YTIIOB MEXKIY
MPSAMBIMU U IJIOCKOCTSMHU

47 KooparHaTHO-BEKTOPHBINM METOT TPU
peLIeHUU TEOMETPUYECKUX 3aa4

48 KoopanHaTHO-BEKTOPHBIN METO1 IPU
pelIeHuN TEOMETPUYECKUX 3aa4

49 KoopanHaTHO-BEKTOPHBIN METO IIPU
pelIeHUN TEOMETPUYECKUX 3aa4

50 KoopanHaTHO-BEKTOPHBIN METOA ITPU
pELIEHUH T€OMETPUUECKUX 3a/1a4

51 KonTtpoabHas pabora no reme ""BekTopsl

KOOPAMHATHI B IPOCTPaHcTBe'




52

JBrxenue. LleHTpanbHas, oceBasi CHMMETPUU

53

[TapannensHbIi IepeHOC. 3epKanbHas
CHUMMETPUA

54

[ToBTOpEHUe, 0600IICHNE U CHCTEMATU3AIIS
3HaHuil. OCHOBHBIE (DUTYPHI, (PAKTHI, TEOPEMBI
Kypca IIaHUMETPHH

55

[ToBTOpEeHME, 0600IIIEHNE U CUCTEMATH3AIIHS
3HaHUH. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI
Kypca IJIaHUMETPUU

56

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HaHUH. OCHOBHBIE QUTYPHI, (PAKTHI, TEOPEMBI
Kypca MJIaHUMEeTpUn

57

[ToBTOpEHME, 0000IIIEHNE U CUCTEMATH3AIIHS
3HAHUM. 3a/1auy MJTAHUMETPUU U METOJIbI UX
pereHus

58

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
3HAHUM. 3a/1auy MJTAHUMETPUU U METOJIbI UX
pereHus

59

[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS
3HaHUH. 3a/1a4M TUIAHUMETPUH U METOIbI UX
penieHus

60

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alus
3HaHuii. OCHOBHBIE QUTYPBI, (PAKTHI, TEOPEMBI
Kypca CTepeoMeTpHH

61

[ToBTOpeHue, 0000IIeHNE U CUCTEMAaTU3ALHS
3HaHui. OCHOBHBIE (QUTYPHI, (HAKTHI, TEOPEMBI
Kypca CTEPEOMETPUH

62

[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alIUs




3HaHuil. OCHOBHBIE (DUTYPHI, (AKTHI, TEOPEMBI
Kypca CTepeoMeTpun

[ToBTOpEHue, 0600IICHNE U CHCTEMATU3AIINS

63 3HaHUH. 3a/1a49u CTEPEOMETPUHU U METOIBI HX 1
pereHus
[ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3 AL

64 3HaHUH. 3a/1a4M CTEPEOMETPUHU U METOIbI X 1
pereHus

65 Pemenue 3amau

66 HroroBasi KOHTpoJbHasi padoTa 1

67 HOBTOPGHI/IC, 0000I11IeHNE U CUCTEMATH3AIINS 1
3HaHUI

68 HToroBerii ypox 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. MaremaTuka: anreOpa U Hauyaja MaTEMaTUYECKOT0 aHaJIu3a, FTeOMETpPHSL.
I'eometpus: 10-11-e knacchl: 0a30BbIN U YTIyOJEHHBIN ypoBeHH: yueOHUK, 10-
11 xnaccel/ Atanacsu JI.C., byry3os B.®., Kanomues C.b. u apyrue,
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

2. 'eomerpus. Iunaktuueckue marepuansl: 10 knace/ b.I'.3uB, B.M.Meiinep.-
Mockaa: [Ipocseuienue

3. 'eomerpus. Aunaktuueckue matepuansl: 11 knace/ b.I'.3uB.-Mockaa:
IIpocBenienue

4. T'eometpus. Tematnueckue tectsl: 10-11 knaccel/T.M.MuieHko,
A.Jl.bniunakoB.-MockBa: [IpocBenienue

5. 'eomerpus. Pabouas terpann:10,11 knaccel/JI.C.Atanacsiu u ap.-Mocksa:
IIpocBenienue

6. 3agaum o reomerpuu: 7-11 kraccel/b.I'.3uB, B.M.Meitnep, A.I'.baxanckuii.-
Mockaa: [Ipocsenienue

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. MartemaTuka: anrebpa U Hayajla MAaTEMaTHYECKOTO aHaJIN3a, T€OMETPHS.
I'eomeTpus: 10-11-e kmacchl: 6a30BbIN U YTIIYOJICHHBIM YpOBEHU: yueOHUK, 10-
11 xmaccwl/ Atanacsn JI.C., byty3os B.®., Kagomiuies C.b. u npyrue,
AxumonepHoe o6mectBo «M3narensctBo «IIpocBemienue»
2. T'eometpus. qunaktuueckue matepuainsl: 10 knace/ b.I'.3uB, B.M.Meiinep.-
Mockaa: [Ipocsenienue

3. l'eometpus. Aunaktuaeckue matepuansl: 11 kinace/ b.I'.3uB.-Mockaa:
[Ipoceemienue
4. I'eometpus. Tematuaeckue tectol: 10-11 xraccsl/T.M.Murenko,
A.Jl.bnuakoB.-Mocksa: [Ipocsemienue

5. 'eometpusi. Pabouas terpanp:10,11 xkmaces/JI.C.Atanacsas u ap.-Mockaa:
[Ipocsenienue

6. 3agaum o reomerpun: 7-11 kmaccel/b.I".3uB, B.M.Meitnep, A.I'.baxanckuii.-
Mockga: IIpocsemenue

7. MaTemaTuKa: alredpa U Hayajia MaTeMaTUYECKOr0 aHaIn3a, FTeOMETPUSL.
I'eometpust 10-11 knaccel, 0a30BbIi U yriyOJieHHbIH ypOBHU. MeToandeckue
pekoMmeHaanuu K yueoOnuky Aranacsina JI.C., byrycosa B.®., Kagomuesa C.b u
npyrue, AkimonepHoe obmectBo «M3natensctBo «IIpocBemenne»

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET



o~ W Dp e

bubnuoreka [{OK https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
https://4ege.ru/gia-matematika/
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