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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamma yaeOHOTO Kypca «I eomeTpus» 0a30BOro ypOBHS sl OOYIArOIIHXCS
10 —11 xyaccoB pa3zpaborana Ha ocHoBe DeepanbHOrO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOIO
CTaHJapTa cpenHero oduiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NPEABSIBISAEMBIX K MaTeMaTH4eCKOMYy OOpa30BaHHUIO, U TPAIUIMN POCCHIICKOTO 00pa30BaHUsI.
PeaJ'II/I?;aHI/I?I mporpaMmal o0OecrieuuBaeT OBJIAICHUC KIIFOYCBBIMHU KOMIICTCHIIUAMMU,
COCTaBJAIOIIMMH OCHOBY I CaMOpa3BUTHUA W HCIIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIO0CTHOCTh
O6HI€Ky.]II)TypHOFO, JIMYHOCTHOT'O U ITO3HABATCIBHOI'O PA3BUTHA JINMYHOCTHU 06yqa101up1xcs[.

HEJIX U3YUEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOTO Kypca T€OMETpUH Ha YPOBHE CpEAHEro oOmero oOpa3oBaHUS
00yCIIOBJICHA MPAKTUYECKOH 3HAYMMOCTBIO METANPEAMETHBIX W TIPEIMETHBIX PE3YJIbTaTOB
0OydYeHUs] TCOMETPHH B HAIPABJICHUU JIMYHOCTHOTO PA3BUTHS O0YJArOIMUXCS, POPMUPOBAHUS
(YHKIIMOHATFHOW MAaTeMaTUYeCKOW TPaMOTHOCTH, HW3YYCHHsS JAPYrUX Y4eOHBIX JIUCIIHILINH.
PazButne y oOydarommxcs NpPaBHIBHBIX IPEACTABICHUNH O CYINIHOCTH W TIPOUCXOXKJICHUU
TCOMETPHYCCKUX a0CTPaKIMH, COOTHOIIEHUH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTHUYEeCKON HAyKOW SIBJIEHUUA M MPOIIECCOB PEaJTbHOr0 MUPA, MECTE T€OMETPUU B CUCTEME
HAayK W pOJIM MATEeMAaTHYECKOTO MOJICIHPOBAHUS B HAyYHOM TIO3HAHWM W B TIPAKTHKE
CHocoOCTBYeT (OPMHPOBAHWIO HAyYHOTO MHPOBO33PEHUS YYANIUXCSA, a TaKKE KavyecTB
MBIIIICHHUS, HEOOXO0IUMBIX JJIs QN Talldd B COBPEMEHHOM OOIIECTRE.

I'eomerpust siBisieTcss OMHUM H3 0a30BBIX TPEIMETOB Ha YPOBHE CPEIHETO OOIIEro
o0Opa3oBaHus, TaK KaK OOECIeYMBAECT BO3MOXKHOCTh M3YUCHHs KaK JUCIHUIUIAH €CTECTBEHHO-
HAay4YHOUW HaNpaBJIECHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MepIIUIeHHE, (HOpPMUpYEMOe TPH HM3YYCHUH OOYYAIOMIMMHUCS TOHSATHHHBIX
OCHOB TEOMETPUM M TIOCTPOCHUM IICTIOYKH JIOTUYECKUX YTBEPXKICHUH B XOJE pEIICHUs
TCOMETPUYECKUX 3a/la4y, YMEHWE BBIJIBUTaTh W OIPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCSl MPH PEHICHWW 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH W3 Kypca
bu3uKH.

YMeHHe OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPACT CYIIECTBEHHYIO pPOJb BO BCEX
o0nacTsX AeATENbHOCTH 4YejoBeka. OpUeHTalusi YeioBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE0O0XOIMMOE YCIIOBUE €ro COIMAIBbHOTO OBITHS, (opMa OTpaKEHHsI OKpPYXKAIOIIEro MHpa,
yCJIOBHE  YCICHNIHOTO TO3HAHWUS M aAKTHUBHOTO  MPEoOpa3oBaHHs  JCHCTBUTEIBLHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 0ObEIMHSET Pa3HbIC BUJIbI YUCOHOH U TPYIOBOM
NESTEbHOCTH, SBISCTCS OJHUM M3 MPO(ECCHOHAILHO BAXKHBIX KAyeCTB, MOITOMY aKTyaslbHA
3agaua (OPMHUPOBAHUS y OOYUAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUSI KaK Pa3HOBUIHOCTHU
00pa3HOTO MBIIUICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJIrOTOBKE K MPAaKTUYECKON
JESTETBHOCTH 110 MHOTHM HAPaBJICHUSIM.

Lenb ocBoeHus mporpaMMel yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypoBHE 00yUeHUs
— oOmieoOpa3oBarenbHOEe U OOMIEKYIHTYPHOE pPa3BUTHE OOyYaromMXcs depe3 obecredeHue
BO3MO>KHOCTH MPHOOPETCHUST M MCIOJb30BAHUS CUCTEMATUYECKUX T'€OMETPUYCCKUX 3HAHUHN U
JCWCTBUH, CIICU(PUUHBIX TEOMETPHUH, BO3MOXXHOCTH YCIICIITHOTO TPOJIOJDKCHUSI 00pa30BaHUs IO
CTEIUANTBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM HCIIOJIB30BAHUEM T'€OMETPHUH.

[Iporpamma mo reoMeTpuu Ha 0a30BOM YpPOBHE IMpeAHa3HAu€Ha Ui OOyJaromIuXCs
CpeIHEH IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIILHBIX 3aTPYIHCHH Ha YPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM ypOBHE JIOJIKHBI OCBOUTH
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oOImre MaTeMaTHYeCKUEe YMEHHS, CBA3aHHBIE CO CHEIM(PUKON TE€OMETPHH U HEOOXOIUMBIE IS
KH3HU B COBpEeMEHHOM o0recTBe. Kpome 3T0ro, OHM MIMEIOT BO3MOXKHOCTh U3Y4YUTh T€OMETPHIO
6osiee TIIyOOKO, €ClIM B JabHEHIIEM BO3HUKHET HEOOXOIUMOCTh B T€OMETPUYECKUX 3HAHUSIX B
npoheccuOHaTbHON 1A TELHOCTH.

JlocTrkeHue el OCBOEHUS IPOrpaMMbl 00€CIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIUX
3ajna4. [IpuopureTHsiMU 3a1a4aMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM 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 TelaxX BpAIICHUS KaKk o
BAKHEHIINX MAaTeMaTUYECKUX MOJIENSIX, MO3BOJISIOUIMX OMMCHIBATh U M3y4aTh pPa3HbIE
SIBIICHUS OKPY>KAIOILIEr0 MUPA;

e (opmupoBaHuE yMEHHs paclO3HAaBATh HA UYEPTEKaxX, MOJEISIX U B pEalbHOM MUPE
MHOTOTPAaHHUKH U TeJa BpalllEHUS;

® OBJAJCHHE METOJAAMM peUIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSATUSMU O MHOTOIPAaHHUKAX W
TeJax BPALleHUs! U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHHE AITOPUTMAMH PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (OPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PAcCyXJEHHUS B  XOJ€  pEelIeHUs
CTEepEOMETPUUYECKUX 3a]1a4 U 3a/1a4 C MPAKTUUYECKUM COJIePKaHUEM;

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

e (opMupoBaHHE (QYHKIMOHAIBHOM TPaMOTHOCTH, PEICBAHTHOM TE€OMETPUU: yMEHHE
pacro3HaBaTh NPOSBICHUS T€OMETPUUECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEH B
peaNbHBIX JKU3HEHHBIX CUTYyalMsIX U IPU H3YYEHUM JAPYTUX Y4eOHBIX MPEIMETOB,
IPOSIBJICHUS 3aBUCUMOCTEHl M 3aKOHOMEPHOCTEH, (OpMyIMpOBaTh HX Ha A3bIKE
IreOMETpUM U  CO3/1aBaTh TI'€OMETPUUYECKHE MOJENH, IMPUMEHITh OCBOEHHBIN
IreOMETPUYECKUN ammapaT Jjs pelleHus IPaKTUKO-OPHEHTHPOBAHHBIX 3ajad,
UHTEPIPETUPOBATh U OLICHUBATH Oy4YEHHBIE PE3yJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTBIO IPOTrPAMMBI SIBJISIETCS BKIFOUEHHE B KypC CTEPEOMETPUU
B Hayaje €ero MW3ydyeHHs 3ajad, pellaeMblX Ha YPOBHE MHTYUTHBHOIO IIO3HAHUS, U
onpenienéHHbIM 00pa30oM OpraHM30BaHHAs pabOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTUYECKOTO0 M TPOCTPAHCTBEHHOI'O MBIIJICHUS, CTUMYIUPYET NPOTEKAHWE HHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJIbHEHIIEMY HU3YUEHHIO TIpeIMeTa.

[Ipennourenne OTHAETCs HArISAAHO-KOHCTPYKTHUBHOMY METOJy OOy4YeHMs, TO €cCThb
TEOpETHUYECKHE 3HAHHUA HMEIOT B CBOEHl OCHOBE YYBCTBEHHOCTb IPEIMETHO-IPAKTUYECKOMN
NESITENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEJICTaBICHMM y ydalmuxcs B Kypce
CTEPEOMETPUH MPOBOJUTCS 3a CUET pelIeHHs 337a4 Ha CO3/laHHe MPOCTPAHCTBEHHBIX 00pa3oB U
3aJjay Ha OINEpPUPOBAHUE IMPOCTPAHCTBEHHBIMU oOpaszamu. Co3gaHue obOpa3a MPOBOAUTCS C
OTOPOH Ha HArJSIHOCTh, @ OTIEpPUPOBaHNE 00Pa30M — B YCIOBUSAX OTBJIEUEHHs OT HArTIAAHOCTH,
MBICJIEHHOTO U3MEHEHMSI €M0 UCXOJHOTO CONEPIKAHUS.

OcHoBHBIE conepkaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpaHHuKn», «lIpsMble U MIOCKOCTH B MPOCTpaHCTBE», «Tena BpameHus», «Bekropsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHKE JOTMYECKUX YMEHUN PacpeessieTcsl HE TOIbKO
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[0 COJCP)KATEIIbHBIM JIMHUSM, HO W IO TojaM OOydYeHHs Ha YpPOBHE CpEIHEro oOIiero
oOpa3oBaHUsI.

Conepxanue 00pa3oBaHHs, COOTBETCTBYIOIIEE MPEJAMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpaMMbl, pacipeAeAEHHBIM 10 rojaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pazom,
I-ITO61)I OBJIAICHUC reoMETpUICCKNMHA HOHATUAMHA u HaBBbIKaMU OCYHICCTBJIAIOCH
MOCJIEIOBATEIBHO ¥ TIOCTYNATEIbHO, C COOJIOJCHHEM IPUHIMIA MPESMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOUAJIUCH B OOIIYI0O CUCTEMY T€OMETPUUYECKUX MPEACTABICHUIN 00ydarommnxcs,
paciupss u yrayOsnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Ha u3yuenne reomerpun oTBOaUTCS 2 yaca B Hezento B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCETo 3a JiBa rojia ooydenus - 102 yueOHbIX yaca.



COJEP/KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMble U MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHUSA cTepeoMeTpuu. Touka, npsimasi, IJIOCKOCTh, MpocTpaHCcTBO. [loHsTHe
00 aKCHOMAaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHUHU M CIISIICTBHS U3 HUX.

B3aumHoe pacnosiokeHue NpsiMbIX B MPOCTPAHCTBE: MEPECEKAIOLIUECs, NapaliebHble U
CKpeluBampomuecs npsaMble. [lapamienbHOCTh NpPSIMBIX U IUIOCKOCTEM B MPOCTPAHCTBE:
napajuleJibHble NpsSMbIE B IPOCTPAHCTBE; MAPAIIEIBHOCTh TPEX MNPSIMBIX; MapaieIbHOCTh
NpsIMOM M TMJIOCKOCTH. YTJIBl C COHAIPaBJICHHBIMH CTOPOHAMH; Yrojl MeEXAy MNpsSMbIMU B
npoctpanctBe.  [lapaienbHOCTh  TJIOCKOCTEW:  MapajulebHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreiinyie npocTpaHcTBEHHbIE GUTYPBI HA MJIOCKOCTU: TETPASIP,
KyO, mapaJijiesienumnes; NoCTpOeHUE CEYSHUH.

[lepneHukynapHOCTh HpPSIMOM U IUIOCKOCTHU: NEPIEHIUKYJISPHbIE TpsSMble B
MPOCTPAHCTBE, MpsAMbIE MapajuleibHble U TEPHEeHIUKYISApHblE K IUIOCKOCTH, IpPH3HAK
MEPHNEHIUKYISIPHOCTA NPSAMOM M IUIOCKOCTH, TeopeMa O MNpSIMOW NEepHeHAUKYJIAPHON
IUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YroJl MEXIY NMPSMOM M TUIOCKOCTHIO; JABYIPaHHBIN yrod,
JUHENHBIA Yroa JIByrpaHHoro yria. lleprneHaukynsp U HakJIOHHBIE: PacCTOSHUE OT TOYKH IO
IJIOCKOCTH, PACCTOSSHME OT MpsIMOM J0 IUIOCKOCTH, NpOeKUus (GUrypbl Ha IJIOCKOCTb.
[leprnieHIUKyYIAPHOCTD TIOCKOCTEH: MPU3HAK NMEPIEHANKYIISIPHOCTH BYX IJIockocTel. Teopema
0 TPEX MEPNEHIUKYIISIPaX.

MHoOrorpaHHMKH

[loHdATHE MHOrOrpaHHHWKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAaHHUKA, BBIMYKJIbIE U
HEBBIITYKJIblE MHOIOTPAaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3ma: N-yrospHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; TIpsIMasi U HaKJIOHHAs! IPU3MbL; OOKOBAs U MOJIHAS TOBEPXHOCTH MPU3MBI.
[Tapannenenunen, npsMOYTOJIbHBIN Napajulesienunes U ero cporcrea. [lupammpa: N-yrosbHas
nupaMuia, I'paHd W OCHOBaHWE MUpaMHJibl; OOKOBas W TMOJIHAS IMOBEPXHOCTb MHPAMUJIbI;
MpaBUJIbHAsE W YyCEUEHHas NupamMuja. OJEMEHThl MNpu3Mbl W nupamuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKH: MOHSATHE MPaBUIBHOTO MHOTOIPAHHMKA; MPaBWIbHAs MPU3Ma U IpaBUIIbHAs
MMpaMua; MpaBUibHas TPEYrojbHas MUpaMuja U MpaBUJIbHBINA TeTpadap; Kyo. [lpencraBnenue
O MPaBWIbHBIX MHOTOTPAaHHUKAX: OKTA3Jp, JoJAeKa’ap M ukocayap. CeueHus MNpusMbl U
MUPaAMU/IBI.

CummeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSAMOM, IJIOCKOCTH.
DNIeMEHThl CHMMETPUH B IUpaMUAax, Napajiesenuneaax, IpaBuibHbIX MHOTOTPAaHHUKAX.

Brruncnenue 3neMeHTOB MHOTOTPAaHHUKOB: péOpa, nuaroHanu, yribsl. [Tnomans GoxoBoi
MOBEPXHOCTU U IIOJHOW MOBEPXHOCTH MPSAMOM HPHU3MBI, IUIONIaJb OCHOBAHWUM, Teopema O
OOKOBOHM TMOBEPXHOCTU MpsAMOI mNpu3Mbl. Ilnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTHU
NPAaBUIBHON NMUpaMU[BI, TeOpeMa O IUIoaau yced€HHoM mupamuiabl. Ilonstue o6 oObéme.
O0BEM nupaMubl, MPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMH OJOOHBIX TEJI.

11 KIIACC
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Hunuuapudeckass MOBEPXHOCTb, OO0pa3ylolue UWIMHIPUYECKOH MOBEPXHOCTH, OCh
HWIMHAPUIECKOH noBepxHOCTH. LIumuHap: ocHOBaHUs B OOKOBAas MOBEPXHOCTH, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO U TOTHOI MOBEPXHOCTH.

Konnueckass moBepxHOCTh, 00pa3yroliMe KOHMYECKOM IOBEPXHOCTH, OChb W BEpIIMHA
KoHHYeckoi mnoBepxHocTu. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyrolias M OCh; IUIOIIAIb
OOKOBOW W TOJHON TOBEPXHOCTH. YCEU€HHBIH KOHYyC: 00pa3ylollfe W BBICOTA; OCHOBAHUS U
OOKOBasI IIOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIATh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrosiosxenue chepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; mIonaas chepsl.

N300pakenue Ten BpameHust Ha MIIOCKOCTH. Pa3BépTka UIMHApa U KOHYCa.

KomOunanmu Ten BpalieHuss ¥ MHOTOTPAHHUKOB. MHOTOTPaHHUK, OTHCAHHBIM OKOJIO
cdepsl; cepa, BIMCaHHAS B MHOTOIPAHHUK, WM TEJIO BpAILEHUSI.

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

[logoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHS MEXAY IUIOMIAIIMU TOBEPXHOCTEH,
00bEMaMHU TOI0OHBIX TEJI.

Ceuenust numauHApa (MapajjieIbHO M MEPHEHIUKYISIPHO OCH), CEeUeHus KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTH U B TpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHUE
BEeKTOpa Ha uMcio. PasnoxkeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHast cucrema KoopAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3aJlauyd B KOOpJAMHATaxX. Yrojl Mexay BekTopamu. CKalpHOE NpOU3BEICHHE BEKTOPOB.
Borunicnenue yrioB MeXIy HpSIMBIMU U IHIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.



INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 TTEOMETPUM HA
YPOBHE CPEJIHEI'O OBILET'O OEPA30BAHUS (FA30BbII YPOBEHD)

JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MporpamMmbl ydeOHoro mnpeamera «Maremaruka»
XapaKTepU3YIOTCS:

1) 'pa:knanckoe BocIMTaHMeE:

C(OPMHUPOBAHHOCTBIO TPAKAAHCKOW MO3UIMHM OOy4alomerocs Kak akTHBHOTO U
OTBETCTBEHHOI'0 4WIEHA POCCHMCKOro OOIIEeCTBa, NMPEACTABICHUEM O MAaTEMaTHUYECKUX OCHOBAX
(YHKIMOHUPOBAHUSL PA3JIMYHBIX CTPYKTYp, SIBJICHHH, NpPOLEAYp TPakKIaHCKOTO oO0IIecTBa
(BBIOOPBI, OTIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBHUU C UX (PYHKIIUSIMU U Ha3HAYCHUEM.

2) IlaTpnoTnyeckoe BOCIUTAHHE:

c(OpPMUPOBAHHOCTBHIO POCCUICKON I'PpaKIAaHCKONW MAEHTUYHOCTH, YBAXKEHUSI K MPOLIJIOMY
U HACTOAILIEMY pPOCCUHWCKOW MaTeMaTHKH, IIEHHOCTHBIM OTHOIIEHHEM K JIOCTHXKEHUSIM
POCCHICKMX MAaT€MaTUKOB W POCCHUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HMCHOJIb30BAHUIO 3THX
JTOCTHKEHHM B IPYTUX HayKax, TEXHOJOTHUSAX, chepax IKOHOMHUKH.

3) JIlyXOoBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

OCO3HAHHMEM JIyXOBHBIX LIEHHOCTEM pOCCHIICKOro Hapoaa; CHOPMUPOBAHHOCTHIO
HPaBCTBEHHOTI'O CO3HAHUS, 3TUYECKOTO MOBEACHUS, CBA3AHHOTO C MPAKTUYECKUM MPUMEHEHHEM
JOCTHKEHUM HayKd W JESTeNIbHOCThIO Y4EHOTO; OCO3HAHHWEM JIMYHOTO BKJIAJa B MOCTPOEHHUE
YCTOMYHMBOTO OYAYIIETO.

4) IcTreTHYecKOe BOCIUTAHHE:

JCTETUYECKUM  OTHOILIEHWEM K  MHpY, BKIIOYasg OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEHICHWH, pacCYyXIECHUW; BOCIPUUMUYUBOCTHIO K
MaTeMaTHYeCKUM aclleKTaM pa3InYHbIX BUAOB UCKYCCTBA.

5) ®du3nyeckoe BOCIUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHSI TPUMEHATH MaTeMaTHYeCKUe 3HAaHUS B HMHTEpecax
310pOBOro M Oe3omacHoro oOpasza *U3HU, OTBETCTBEHHOTO OTHOLIEHHUS K CBOEMY 3J0pPOBBIO
(3mopoBoe muTaHue, cOATAHCHUPOBAHHBIA PEKUM 3aHSATUN M OTAbIXa, peryispHas (usnueckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSX CIOPTUBHO-03A0POBUTEIHHON
JeSITeNIbHOCTBIO.

6) TpyaoBoe BociuTaHue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYIOIIOOMS; WHTEPECOM K Pa3IMYHBIM
chepam mpodeccnoHaNbHONM JEeSITENFHOCTH, CBSI3aHHBIM C MAaTEMAaTHUKON U €€ MPUIIOKEHUSIMU,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiei mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC
KU3HEHHBIC IUIAHBbI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MAaTeMaTHYeCKOMY OOpa3OBaHUIO H
caMo00pa3oBaHUIO HAa TMPOTSHKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
pEeLIeHUN TPAKTUYECKUX 3a]]a4 MaTeMaTHYECKON HAIPaBIEHHOCTH.

7) DKOJIOrn4ecKoe BOCIUTAHNE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMMUYECKUX IIPOLIECCOB HAa COCTOSHHUE NIPHUPOJHOM M COLMAIBHOW CpElbl, OCO3HAHHUEM
rII00ambHOTO  XapakTepa  JKOJOTHUYECKUX MpoOieM; OpUeHTaluei Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3ajad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUPOBaHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX MOCIEACTBUI Ul OKPYKAIOIIEH CPEJIBI.

8) LleHHOCTH HAYYHOI' 0 MO3HAHMS:



Cc(pOPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YeJI0BEYECKOM NEATENIbHOCTH, 3TAllOB €€ pa3BUTHUSA U 3HAUUMOCTHU JUIsl Pa3BUTHUS LIMBWIN3ALIUN;
OBJIAJICHUEM SI3BIKOM MAaTE€MaTUKH M MaTeMaTU4YECKOW KYJIbTYpOM KaK CpEACTBOM IO3HAHUS
MHpA; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYHO U  HCCIEAOBATEIBCKYIO JI€ATEIBbHOCTh
UHIUBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOCHUS MTPOrPaMMBbl yIeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCS  OBNAJICHUEM  YHHBEPCAJIBHBIMU  HO3HABAMENbHBIMU  OeliCMEUAMU,
VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY,  YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaiom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMeHut pabomams ¢ ungopmayueii).

ba3oBble joruyeckue aeiicTBUs:

® BBISBIIATh M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY MOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIIUN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIUMOTO aHAIIN3a;

® BOCIPHHUMATH, (DOPMYIUPOBATh M MPEOOPA30BHIBATL CY)KJICHUS: YTBEPIUTEIbHBIC H
OoTpuLaTeNbHbIe, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
NAHHBIX, HAONIONEHUSAX M YTBEPXKACHUSAX; NpeliaraTh KPUTEPUU [UISl BBISBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JlenaTh BBIBOJBI C HMCIIOJIB30BAHUEM 3aKOHOB JIOTUKU, ACTYKTUBHBIX U UHAYKTHBHBIX
YMO3aK/IIOUYEeHUN, yMO3aKIIFOUEHHH 110 aHAJIOTUH;

® IPOBOJUTH CAMOCTOSITENILHO JOKa3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIpSMBbIE
U OT TNPOTHBHOIO), BBICTpauBaTh AapryMEHTAIMIO, NPUBOJUTH IMPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BbIOMpaTh crocoO pemieHus y4eOHOM 3amaun (CpaBHHUBATh HECKOJIBKO BapUaHTOB
pelieHus, BpIOUpaTh HanboJiee MOAXOASIIUNA ¢ YIETOM CaMOCTOSITEIBHO BBIJICICHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBare/ibCKue 1elCTBUA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCJIENOBATENbCKHM  HMHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], (PUKCUPYIOLIUE MTPOTUBOPEUHUE, MPoOIeMy, yCTaHABIUBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTryMEHTHUPOBATH CBOIO IO3UIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOSTENBHO CIUIAHUPOBAHHBIA OJKCIIEPUMEHT, HCCIEIOBaHHE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTU4ecKoro OOBeKTa, SBICHUS, IIpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, TPOIIECCAMU;

e caMOCTOATeNbHO (OopMynupoBaTh O0O0OOIIEHHMS U BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTHl HHPOPMALIUH, TAHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMI0 H3 HWCTOYHHKOB pPA3JIMYHBIX THIIOB, aHAJIN3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpOBaTh HMH(POPMALUIO, TPEACTABIATH €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HMH(POPMAIMH 10 CaMOCTOSITENIHHO C(HOPMYINPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamMueHole Oelicmeus, 00ecnedusaom chopmuposaHHoCcms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATH ¥ (DOPMYJIHPOBATH CYXKJIEHHS B COOTBETCTBHU C YCIOBHSIMHU H LEISIMHU
OOIIEeHHUs; SICHO, TOYHO, TPAMOTHO BBHIpa)XXaTb CBOIO TOYKY 3pEHHsS] B YCTHBIX H
MUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS TI0 X0y PEIIeHUs 3a]adi, KOMMEHTHPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 0OCYKJIEHHsI 337]aBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOU TEMBI, IPOOIIEMBI,
pelraeMoi  3amaud, BBICKA3bIBaTh HJEH, HAIEJCHHbIE Ha TOHWCK pEeUICHUS;
COMOCTABJATh CBOU CYXKICHHS C CYXKJIEGHUSMU JPYTHX YYacTHMKOB JMajora,
0OHapY)KHMBaTh Pa3InuMe U CXOJCTBO MO3UIIMI; B KOPPEKTHOH Popme popmymupoBaTh
pa3HoTriacusi, CBOU BO3PaKEHUS;

MIPEJICTaBIATh PE3y/IbTaThl PEHIeHHs 3a7auu, IKCIIEPUMEHTA, UCCIEI0BaHuUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIUICHHS] ¢ YYETOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPUH.

CoTpyaHunyecTBo:

MOHUMATh M KCIIOJIb30BaTh MPEUMYILIECTBA KOMAaHIHONW W WHAWBUIAYaJIbHOW pabOTHI
NpU pEUICHWH Y4YeOHBIX 3a/a4; NPUHUMATh I1eJIb COBMECTHOH JeSTEIbHOCTH,
IUTAHUPOBATh OPraHHM3AIMI0 COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBAPHBATHCSA, OOCYXKIATh MPOLECC M pe3yiabTar paboThl; 0000IIaTh MHEHHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B IPYNMNOBBIX (hopMax paboThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M WHBIC); BBIMOJHATh CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOU
JICUCTBUS C IPYTUMU YICHAMU KOMaH/Ibl; OICHMBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOIYKT 110 KPUTEPUIM, CPOPMYITUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhvie pezynamuegnsie oeticmaus, 06ecneuugaiom hopMupo8anue CMoiCi08blx

YCMAHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33JjauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(OpPMAIIHH.

CaMOKOHTPOJIb:



e BJAJCTh HABBIKAMHM IIO3HABATENBHOW pe(IEKCHH KaK OCO3HAaHHs COBEPIIAEMBIX
JCUCTBUH M MBICIUTENBHBIX TMPOLECCOB, HMX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IpoOLEcca U pe3yibTaTa pPEUICHUS MaTeMaTH4eCKON
3a/1a4y;

® IpeABHUJETh TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbh IIPU PELICHUU 33Ja4d, BHOCHUTH
KOPPEKTUBBI B JEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, TAHHBIX, HallIEHHBIX
OIIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

® OLEHUBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH IPUUUHBI
JOCTUXKEHHUS] WIM HEIOCTHKEHUS pe3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMas, INIOCKOCTb.

[IpuMeHsTh aKCHOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX MPU PEHICHUH T€OMETPUUYECKUX
3az1ad.

OnepupoBaTb NOHATUAMM: MapaVIEIbHOCTh W MEPHEHAUKYISIPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

Knaccuduimposats B3auMHOE pacioyioKeHNEe IPSIMbIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHSTUSMU: JBYTpaHHBIA Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
IBYTPAHHOTO YIJIA; JTUHEHHBIN YroJl JBYIPaHHOTO YIJIa; TpagycHas Mepa ABYIPaHHOIO yIJIa.

OnepupoBaTh NMOHATUSAMHU: MHOTOTPAaHHMK, BBIITYKJIBIH M HEBBIIYKJIBIA MHOTOTPaHHUK,
JJIEMEHTBHI MHOTOI'PaHHUKA, IPABWJIbHBIM MHOTOTPAHHHUK.

Pacrnio3HaBaTe OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (NMpaMKJa; MPHU3Ma, MPSMOYrOJIbHBIN
napajuiesienume/, Kyo).

KnaccupunupoBaTb MHOTOTpaHHUKH, BBIOMpas OCHOBaHMA JUId  KJIACCH(UKALUU
(BBIMIYKJIBIE M HEBBINYKJIblE MHOTOTPAaHHUKHU; IPABHJIbHBIE MHOTOTPAHHUKHU; IpSIMbIE U
HaKJIOHHbBIE MPU3MBI, TApaJlICICIIUIICAbI).

OnepupoBaTh NOHATUAMU: CEKYIIasl INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH MPUHLUIIBI IOCTPOCHUS CEUYCHUH, HCII0JIb3YS METO/ CJIE/I0B.

CtpouTh CeueHUs] MHOTOI'PAaHHUKOB METOAOM CIIE[0B, BBIIOJIHATH (BBIHOCHBIE) IIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaxoXJEHME TIEOMETPUYECKHX BEJIMYMH 10 obpasuam Win
QITOpPUTMaM, IPUMEHSS W3BECTHBIC AHAJIUTHUYECKUE METOJbl IPU PEUICHUHM CTaHAAPTHBIX
MaTeMaTUYECKUX 3a7ad Ha BBIYHUCICHHE PACCTOSHUHM MEXAY IBYMS TOYKAMM, OT TOYKH JO
IIPSIMOM, OT TOUKH JI0 IIJIOCKOCTH, MEXKIY CKPELMBAIOIUMUCS MPSAMBIMU.

Pemate 3amaun Ha HaxoXJIE€HHE TEOMETPUYECKMX BEJIMYMH 10 oOpasuam Win
QITOpPUTMaM, IPUMEHSS W3BECTHBIE AHAJIUTHUYECKUE METOJBl IPH PELIEHUHM CTaHAAPTHBIX
MaTEMaTUYECKHUX 3a/lad Ha BBIUYHCICHHE YIJIOB MEXAY CKpPEUIMBAIOLUIUMUCS NPSAMBIMH, MEXIY
IIPSIMON U TIOCKOCTBI0, MEKY TUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnars 00bEMBI M MIJIOIIAM TOBEPXHOCTEH MHOTOIpaHHHUKOB (MpU3Ma, MUpaMuia) ¢
IpUMeHeHHeM (GOpPMYJ; BBIYMCIATH COOTHOIIEHHS MEXJIy IUJIOAJsIMU TOBEPXHOCTEH,
00BbEMaMHU MOAOOHBIX MHOTOTPAaHHUKOB.

OnepupoBaTb MNOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCb U IUIOCKOCTbH

CUMMCTPUHU; HCHTP, OCh U IJIIOCKOCTb CUMMCTPHUU (bI/IprLI.
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W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTeKaX U PUCYHKaX.

[IpumensTe reoMeTpuueckue (akTbl ISl PEUICHHS CTEPEOMETPUYECKHX — 3aad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHMKAllHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B MPHUPOAEC M IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUM U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTN4YCCKUu
copMyITHPOBAHHOW MPOOIEMbI, MOJCIUPOBATh PEaJbHBIC CUTYallMd Ha S3bIKE T'€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; pemaTh NPpaKTUYCCKUE 3ada4n, CBA3aHHBIC C HAXOKIACHUEM I'COMETPHUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaThb MMOHATUAMU: OWIMHIpUYECKas IIOBEPXHOCTB, obpa3ymomue
IAJTUHIPUYECKON MOBEPXHOCTH; MIJIMH/IP; KOHUYECKask TOBEPXHOCTH, 00Pa3yIOIINEe KOHUYECKON
MMOBEPXHOCTH, KOHYC; CheprdecKas TOBEPXHOCTb.

Pacno3naBate Tena Bpamenus (MWIMHIP, KOHYC, cepa U map).

OOBICHATH CITOCOOBI TIOJIYUYCHHUS TEJT BpaICHHUS.

KnaccudumupoBaTs B3anMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOIM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJI0I, OCHOBAHUE IIAPOBOIO CJIOS, BHICOTA IAPOBOTO CJIOS; IAPOBOU CEKTOP.

Boruncnate 00bEMBI U IUIONIANM MOBEPXHOCTEN TeNl BpallleHUs, T€OMETPUUYECKUX Tel C
pUMeHEeHHEeM (OpMYyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cdepa, BiMCcaHHAS B MHOTOIPAHHUK UJIU TEJIO BpalllCHHUS.

BbryncnsaTe COOTHOLIEHHS MEXIY IUIOMIAIIMU MOBEPXHOCTEH M 00bEMaMU MOAOOHBIX
Tel.

N3o00paxkate u3ydaemble (UIYpbl OT PYKM U C NPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosiHATh (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUI
CBEpXY, COOKY, CHH3Y; CTPOUTH CEUCHHUS TEJ BPAIICHUS.

W3Bnekarb, HHTEPIPETUPOBATh U MPEOOPA30BhIBaTh MHGOPMAIUIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPEeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBath MOHATHEM BEKTOP B MPOCTPAHCTBE.

BrInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCTI0, OOBSICHATH, KAKUMHU CBOMCTBAaMH OHH O0JaAat0T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, Yroll MEKIY BEKTOPAMH, CKaJspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUTAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.
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3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CHCTEME KOO/ IMHAT.

[IpumensTy reoMeTpudeckue (axkTbl JUISI PELICHHS CTEPEOMETPUYECKUX — 3ajad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTCI\/JIIHI/Ie reoOMETpUICCKUC 3aaa4u Ha NPUMCHCHHUC BEKTOPHO-KOOPAWHATHOTO
MeTo/1a.

Pemratn 3aJa4u Ha JO0Ka3aTeJIbCTBO MAaTEMAaTHYCCKUX OTHOIICHUH WU HaXO0XKXJICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHJAPTHBIX MAaTEMATUYCCKUX 3ajJ1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALlHOHHBIE
CHCTEMBI [TPU PEIICHUU CTEPEOMETPHUECKUX 3a71ad.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJbHBIC CUTyallUd U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mpouecce IIOHUCKa peICHUA MaTEeMaTN4YCCKU
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEI0BAaTh TOCTPOCHHBIE MOJEIN C HCIOJIb30BAHHEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrapara aﬂre6p51; pe€maTh NPpaKTUHYCCKUE 3aJa4n, CBA3aHHBIC C HAXOXICHUEM I'COMCTPUUICCKHUX
BCIIMYUH.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoaunuyecTBo 4acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (L (POBbHIE)
Konrpoabubie | IlpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
1 BBezenue B cTepeoMeTpuio 10 https://resh.edu.ru/subject/17/10/
II . .
2 PAMBIC Y TIIOCKOCTH B TIPOCTPaHCTBe . 12 1 https://resh.edu.ru/subject/17/10/
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
I1 .
3 EPICHIMIIAPHOCTS MPAMBLX H 12 https://resh.edu.ru/subject/17/10/
IJI0CKOCTEH
VYriibl MeXIY NPSIMBIMH U TUIOCKOCTSIMA 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHHKH 11 1 https://resh.edu.ru/subject/17/10/
6 OO0BEMBI MHOTOIPAHHHKOB 9 1 https://resh.edu.ru/subject/17/10/
7 Hostopettite: CeeHHS, pACCTOSHHS 1 4 1 https://resh.edu.ru/subject/17/10/
YTIIbl
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME
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11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LN (POBbHIE)

Ne i/ Konrpoabubie | IlpakTHyeckue
NpOorpaMMeI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Tena BpareHus 12 https://resh.edu.ru/subject/17/11/
O0BEMBI TET 5 1 https://resh.edu.ru/subject/17/11/
3 BeKTOpEL 11 KOOpAHHATH B 10 1 https://resh.edu.ru/subject/17/11/
IIPOCTPAHCTBE
4 Hostoperse, oboduienne, 7 1 https://resh.edu. ru/subject/17/11/
cucreMartuisanus 3HaHUUu
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
ITPOIT'PAMME
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